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FOREWORD

This glossary has been prepared under the direction of the Defense
Intelligence Agency to sutisfy the need for effective communication and
mutusl understanding of the terminelogy used in mapping, churting, snd
geodesy, Effective communication and mutual understanding are achieved
through the consistent use of agreed meanings for given terms and by
avoiding the use of several different termz when the same definition is
intended. It is intended that this glossary will become the standard refer-
ence authority on mapping, charting, and geodetic terminology through-
out the Depurtment of Defense and will provide the basis for comnmonality
of language and usage. This volume does not serve as o substitute for the
Dictionary of Unitad States Military Terms for Joint Usage (JCS Pub, 1)
which the Joint Chiefs of Staff have directed to be used for joint Service
Standardized military terminology.

To improve future editions of this publication, users are encouraged
to submit to the Defense Intelligence Agency, Attn: DIAMC, comments,
suggestions, and pertinent material for additions, changes, and deletions.

A WAL

ROBERT E. HERNDON, JR.

Colonel, USAF

Assistant Direcl-r, DIA, for
Mapping, Charting and Geodesy
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INTRODUCTION

This glossary has been prepared to provide the users and producers
of cartographic products with definitions of technicil terms used in map-
ping, charting, and geodesy.

Mapping, charting, and geodesy encompasses practically all of the
scientific disciplines and borrows copiously from their terminology, ‘Theie-
fore, it was recognized from the outset that, within the framework of time,
manpower, and funds, this publication could not possibly include every
word or term known or used within the Mapping, Charting, and Geodetie
Community.

IThe terms and definitions appearing in this publication were selected
from existing gloscaries and dictionaries, authoritative military and civil
ian sources, and technical publications and papers deahing with the various
disciplines that make up the field of mapping, charting, and geodesy. For
the most part, only those terms considered germane to some specific agpect
of mapping, charting, and geodesy are included. In the peripheral or asso-
ciated areas, such as photography, lithography, optics, mathematics, ete .
only such basic terms were included as were considered necessary to estab-
lish a commonalty of language and, therefore, a means of better com-
munication between these disciplines.

To preclude the tendency toward overinclusion of terms from subject
areas associated with mapping, charting, and geodesy, a decision was made
to exclude certain types of words and ‘erms. These included geographical,
geomorphological, and map feature names: components of instruments
and equipments; basic mathematical terms; units of lengths and measures;
publication names; in-house terms and local colloguialisms; obsolete terms;
terms whicl: have no unique application to specific areas of mapping,
charting, and geodesy or are of a generalized nature; ambiguous terms;
terms that de not conform to acceptable Department of Defense or civil
usagn.

Terms pertaining to map and chart specifications were also exehided
as were terms dealing with marginal data, Drafting terms were omitted.
Even though these terms are used widely in cartography, they are not
unique to this diseipline, This concept of term selection exclusion has been
extended into othier related areas.

In order that this glossary may serve the user with minimum effort
on his part, the words terms are arranged alphabetically, in the same
manrev in which thev are spoken or appear in literature and followed im-
mediately by a definition or a reference to the preferred synonym. Gener-
ally, the definitions are limited 1o a statement of the meaning of the term,
Extended discussions are omitted except in instances where further ampli-
fication is considered essential,

Definitions have been applied to the “preferrved term” ag determined
by concensus from researching various sources, Other terms considered as
synonyms are referenced to the preferred term. Disagreement on the
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selection of the preferred term may Gocul liasinuch as in-house or iocal
usage usually infduences onc's choice of terminology.

Words with multiple definitions have each definition numbered and,
wherever applicable, identified with the appropriate discipline,

At the end of some definitiong, the user may be directed to see other
terms appearing elsewhere in the glossary, Only those terms appear which
have been defined. Synonyms are not included hers although they cun he
found in their appropriate alphabetical order. This was done for a speeific
reason, The compilers of this glossary felt that there was nothing more
exasperaling than to be referved to an undefined term which further
directed attention to the defined terms,

The use of mathematical formulas, equations and expressions have
beeh held to a minimum and, where possible, reduced to narrative form.

Diagranms, sketches, or illustrations have not been used. although it
was recognized that in many instances the use of a graphic presentation
would be an aid in understanding the verbal definition,

It is recognized that this glossary could not be all-inclusive. Therefore,
if the user feels that the omission of cortain terms detract from the utility
of this glossary, he is encouraged to submit such terms together with their
definitions for inclusion in future editions of this glossary.
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ABAC—A nomogram for obtaining the con-
version angle to apply when plotting great-
circle bearings on 8 Mercator projection.

Al time—A particular atoraie time scale, estab-
lished by the U, 8. Naval Obhservatory, with
the origin on 1 January 1958, at zero hours
UT2 and with the unit (second) equal to
9,192,631,770 cyclea of Cesium at zero field.

A-stations—1. (traverse) Subsidiary stations
established between principal stations of a
survey traverse, for convenience of measur-
ing, to obtain the distance between principal
stations. A-stations are so-called because in
a given series, these stations are designated
by the name of a principal station followed by
the letters A, B, C, ete. in order of distance
from the principal station. 2, (loran) The
designation applied to the transmitting sta-
tion of a pair, the signal of which always
occurs leas than half a repetition period after
the next preceding signal and more than half
a repetition period before the next succeeding
signal of the other station of the pair, desig-
nated a B.station,

aberration—-1. {(astronemy) The apparent an-
gular displacement of the position of a celes-
tial body in the direction of motion of the
observer, caused by the combination of the
velocity of the observer and the velocity of
light. See also annual aberration; constant of
aberration; differential aberration; diurnal
aberrution; pianetary aberration; secular
aberration; stellar aberration. 2. (oplics)
Failure of an optical system to bring ali light
rays received from a point object to a single
image point or to a prescribed geometric
position. See also astigmatism; circle of con-
fusion; coma; curvature of field; distortion:
Interal chromatic aberration; lens distortion;
longitudinal chromatic aberration; spherical
aberration.

aberration of fixed stars—Se¢ secylar aberra-
tion,

A

Abney level—A hand level with a vertical cirdle
to which a hubble is attached. It can be used
fo measure vertical angles.

abnormal magnetic variation—Any anomalous
value whose cause is unknown, which oecirs
in some small local areas, containing sources
which defieet the comipass needle from the
magnetic meridian.

abscissas—The distances parallel to the true (or
aorbitrarily assigned} east-west axis. More
commonly called x-coordinates; also called
total departures.

absolute altimeter— An instrument which de-
termines the height of an aireraft above the
terrain. Sce also radar altimeter,

absolute altitude—The height of an aiveraft di-
rectly above the surface or tferrain over
which it is fiying. Sce also radar altitude.

absolute error—Absolute deviation, the value
taken without regard to sign, from the cor-
responding true value.

absolute orientation—The adjusting to proper
seale, orientating the model datum parallel to
sea level or other given vertical datum, and
positioning the model with reference to the
horizontal datum of a stereoscopic model or
group of models,

absolute parallax—S¢¢ absolute siereoscopic

parallax.

absolute stereoscopic parallax—Conside=y a
pair of aerial photographs of equal privivipal
distance, the absolute stercoscopic parallax
of a point is ' e algebraic difference of the
distances of the two images from their re-
speetive photograph nadirs, measured in a
horizontal plane and parallel to the air base,
Generally shortened to parllax; alsy called
x-parallax; linear parallux; horizontal paral-
lax; stereoscopic parallax; absolute parallax,

1




absolute term—A term (usually only one) in an
equation, which has a known absolute nu-
merical vatue and does not contain any un-
known or variable elements,

absolute unit——Any unit in a system that is
hased directly upun associated fundamental
units of length, mass, and time. Sce also dy-
namic number.

meelerntion—1, The rate of change of velocity.
2, The act or process of accelerating, or the
state of being accelerated,

acceleration of gravity —The acccleration of a
freely falling body due to the forces of at-
tracting bodies, Its true value varies with
latitude, altitude, Incal topographic and geo-
logiral conditions and the mase of the parent
body.

accepted indicator—An airborne indjcator
whici has been proven to be capable of accu-
rate and reliable measurement,

accidental error-—~An error that occurs without
regard to any known physical law or pattern.
Same ag irregular error and random error,

accommodation—1, The faculty of the human
eye to adjust itself to give sharp images for
different object distances. 2. (stereoscopy)
The ahility of the eves to bring two images
into super imposition for steroscopic viewing.
3. The limits or range within which a stereo-
plotting instrument is capable of operating.
For example, the multiplex can adjust (or ac-
commodate) for small tilts in the projectors
ranging from about 10° about the x-axis to
20° about the y-axis.

accumulated discrepancy—The sum of the sepa-
rate discrepancies which occur in the various
steps of making a survey or of the computa-
tion of a survey,

accumulated divergence (leveling)—The alge-
braic sum of the divergences for the sec.ions
of a line of levels, from the beginning of the
line to any section end at which it is desired
to corapute the total divergence.

accumulative error—A constant error which is
always plus or always minus. See also con-
stant error; systematic error.

accuracy—The degree of conformity with a
standard, ur the degree of perfection attained
in a moasurement. Accuraecy relates to the
quality of a result, and is distinguished from
precision which relates to the quality of the
operation by which the result is obtained.

aceuracy checking— The procurement of pre-

sumptive evidence of a map's compliance

with specified nccuraey standards, Accuraey

checking generally indicates the relative

{rather than the absolute) accuracy of map
ures,

accuracy testing—The procurement of con-
firmed evidence, on a =ampling basiz, of a
map's compliance with specified accuracy
standards. Accuracy testing is designed to
indicate both the rejative and absolute accu-
racy of map features.

accurate contour—A contour line, the accuracy
of which lies within one-half of the basic ver-
tical interval. Also called normal contour.

acetate~--A nonflammable plastic sheeting used
as a base for photographic films or as a draft.
ing base for color separation manuscripts and
overlays.

achromatic lens—A lens which transmits light
without separating it into component colors.

achromatic telescope—-A telescope having a
mirror or an achromatic lens for its objective,

aclinul—Without dip; horizontal.
aclinie —Without magnetic dip.
aclinic line—S8ce magnetic equator,

across the grain—The direction opposite to that
in which the paper fibers are aligned. Con-
trasted with grain direction.

actinic light—Light which is capable of causing
photo-chemical changes in a sensitized emul-
sion,

active satellite—A satellite which transmits a
signal, in contrast to a passive satellite.

active tracking system—A system which re-
quires addition of a transponder, or transmit-
ter on board the vehicle to repeat, transmit,
or retransmit infurmation to the tracking
equipment, such as SECOR.
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actual error—The difference between the ne-
cepted value and the measured value of a
physieal quantity.

acutance-—An cohjective measure of the ability
of a photographic system to show a shuarp
edge between contiguous areas of low and
high illuminance.

ndaptation—The fucully of the human eyve tu
adjust ita sensitivity to varving intensities
of illumination,

adding tape—A surveyor's tape which is cali-
brated from 0 to 100 by full feet (or meters)
in one direction, and has an additionat foot {or
meter) beyond the zero end which is gradu-
ated from zero to 1 foot (or meter) subdi-
vided in tenths or hundredths. Sce also sub-
tracting tape.

adjoining sheet names—The names of shects
adjacent to one or all sides and corners of a
particular sheet within a given map series,

adjoining sheets—Adjacent maps to one or all
sides and corners of a particular sheet of a
map series,

adjusted angle—An adjusted value of an angle.
An adjusted angle may be derived either
from an observed angle or from a deduced
angle,

adjusted elevation—The elevation resulting
from the application of an adjustment cor-
rection to an orthometric elevation. Also, the
elevation resulting from the application of
both an orthometric correction and an ad-
justment correction to a preliminary eleva-
tion,

adjusted position—An adjusted value of the co-
ordinate position of a point.

adjusted value—A value of a quantity derived
from observed data by some orderly process
which eliminates discrepancies arising from
errors in those data.

adjustment—1. (general) The determination
and application of corrections to observa-
tions, for the purpose of reducing errors or
removing internal inconsistencies in derived
results, The termi may refer either to mathe.
matical procedures or to corrections applied
to instruments used in making observations.

2. (leveling) The determination and applica-
tlun of corrections to orthemetric differences
of elevation or to orthometric elevations, to
make the clevation of all bench marks con-
sigtent ard independent of the civeudt clo-
sures. . (cartogravhy) Macing detail or con-
trol stations in heir positions relative to
other detail or coniral stations. Sec olzo
angle method of adjustment; balancing o sur-
vey: direction method of adjustment; instru-
ment adjustment; lund-line adjustment; map
adjustment ; station adjusiment,

adjustment correction (leveling)—Thut covrec.
Gion which is applied to an orthometric elovi-
tion to produce an adjusted elevation, for the
purpose of eliminating the effects of ciecuit
closures,

adjustment for collimation—5S¢c collimate, defi.
nition 2.

adjustment of ebservations—The determination
and application of corrections corresponding
to errars affecting the observations, making
the observations consistent among  them-
selves, and courdinating and correlating the
derived duta,

administrative map—-1. A map on which is
graphically recorded information pertaining
to administ ative matters, such as supply
and evacuation installations, personnel instal-
lations, medical facilities, collecting points
for stragglers and prisoners of war, traim
bhivouaes, service and maintenanee  areis,
main supply roads, tratfic circulation, bound-
aries and other details necessary to show
the administrative situation in relation tu the
tactical situation. 2, Any map on which are
delincated political subdivisions and bound-
aries of a4 country or countries,

aerial camera-—A camera specially designed for
use in aireraft. The prefix aerial is not essen-
tinl where the context clearly indicates the
use of un aerigl camera rather than o ground
camera.

aerial eartographic photography - St mapping
photography.

aerial ilm-- Specially designed roll-film supplied
in many lengtha and widths, with various
emulsion types for use in acrial cameras,
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gerial mosale—Sre moanic, definition 1.

aeriul photogrammetry— Photogrammetry uti.
lizing aerial photographs,

aerial  photograph---Any  photograph  ‘taken

from the air,

serin! photographic recennalssance—-The ob-
taining of information by aerial photography
—dlvided into three types: a. atrategic pho-
tographic reconnaissance; 4. tactical photo-
graphic reconnaissance; and e. surveyrear.
tographic photography—-aerial photegraphy
taken for survey . carfographic purposes and
to survey/cartographic standards of accu-
racy. It may be strategic or tactical,

aerial photography—The art, science, or proc.
ess of taking aerial photographs. See also
mapping photography; reconnaissance pho.
tography.

aerial reconnaissance—The collection of infor.
ination by visual, electronie, or photographic
means from the air.

aerial survey—A survey utilizing photographie,
electronic, or other data obtained from an
airborne station.

aerial triangulation—See phototriangulation.

aeroleveling--As applied to model orientation
during phototriangulation, barometric height
measurements of the camera air stations
which have been recorded during the photo-
graphic mission are used to present the bz
values during the orientation of the succes-
sive models on the stereoplotting instrument.
Only differences in flight height are required
and these arc provided by the statosenpe.
See ulso orfentation, definition 7.

aerometeorograph—An instrument that re-
cords the pressure and temperature of the
air, the amount of moisture in the air, and
the rate of motion of the wind

aeronautical chart—A gpecialized representa-
tion of mapped features of the earth, or some
part of it, produced to show selected terrain,
cultural and hydrographic features, and sup-
plemental information required for air navi-
gation, pilotage, or for planning air opera-
tions,

neronautical  informatlon—-The dats which
serves as an ald to the pilot or navigator ex-
clusive of base detail. See nlso aeronautical
overprint.

aeronautical information overprint—Additional
information which i8 printed or stamped on
a map or chart for the apeeific purpose of alr
navigation,

aeronautical pllotage chart—An aervnauatical
chart designed primarily for air navigation.

aeronuutical planning chart—An aeronautical
chair{ of small scale designed to satiafy long
range air navigation and mission planning
requirements.

aervtriangulation—See phototriangulation.

gffine deformation---One in which the scale
along one axis o,* reference plane is different
from the scale along the other axis, or plane,
normal to the first,

afine transformation—A special case of the
projective transformation in which the co-
efficients of the variables in the denominator
are equal to zero.

age of diurnal inequality—The time interval be-
tween the maximum semimonthly north or
south declination of the moon and the time
that the maximum effect of the declination
upon the range of tide or speed of the tidal
current occurs. Also called age of diurnal
tide; diurnal age,

age of diurnal tide—Sec age of diurnal inequal-
ity,

age of paraliax inequality-—~The time interval
between the perigee of the moon and the
maximum effect of the parallax (distance of
the moou) upon the range of tide or speed of
tidal current, Alse¢ called parallax age.

age of phase inequality—The time interval De-
tween the new nr full moon and the maxi-
mum effect of these phases upon the range
of tide or speed of tidal current. 4lso called
age of tide; phave age.

age of the moon—The elapsed time, usually ex-
pressed in days, since the last new moon.

age of tide—See age of phase inequality.
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agonle line—The line along which the magnetic
declivaiion in zero.

ming line—See line of sight, definition 2; line
of collimation,

alr base (photogrammetry)—1. The line ioining
two air stations, or the length of tlus line. 2,
The distance, al the scaie of the stereoscopic
meodel, between adjacent perspective centers
a8 reconstructed in the plotting instrument.

alr coordinates—Sce rectangular space coordi-
nates.

air station—Ser camera station.

air target chart-—One of the target graphics in
the U, S. Target Material Program (ATMP)
designed to provide chart coverage of an area
at a scale permitting portrayal of pertinent
‘arget detail. Air target charts are prepared
at various standard scales, and mav ¥ either
reg.l. ntered or one of a coordinated series
Jf target charts, Se¢ also Air Target Series
25; Air Target Chart Serles 50; Air Target
Chart Series 100; Air Target Chart Series
200,

Air Target Chart Series 25--Target centered
grapnics having a scale of 1:25,000 developed
as a substitute for mosaics in the absence
of adequate photographic coverage of an
area, Sce also Alr Target Moraic Series 25.

Air Target Chart Series 50—Charts having a
scale o; 1:50,000 developad as a substitute
for mosaics in the absence of adequate pho-
tographic coverage of an area. See also Air
Target Mosaic Series 50,

Air Target Series 100—Target centered graph-
ies developed to provide chart coverage at a
scale of 1:100,000 permitting comprehensive
portrayal of all pertinent target detail.

Air Target Chart Series 200—A series of graph-
ics develuped to provide a geographically in-
tegrated series of chart coveiage at a scale of
1:200,000 permitting comprehensive por-
trayal of all pertinent target detaii. These
charts are used primarily in the planning,
briefing and execution of, as well as training
for, bombing operations.

air target materials —See target materials.

Afr Target Materinls Program (ATMP) A
Department of Defense program established
for the production of medium and large scale
target materials and related items in support
of long range, world-wide requirements of
the Unified and Specified Commands, Mititary
Departments, and Allied participants, It is
under the management control of the Defense
inteiligence Agenvy and encompasses the de-
termination of produet and coverage require-
ments, standardization of products, estab.
lisbment of production  priorities  and
rehedules, ano the production, diiribution,
storage nnd releasesexchange of the air tar-
got material items and related products.

Air Target Materials Program (ATMP) Pro-
duction Manugement System--A system
which is predicated on, and guided by, the
principle that an action ix initinted and con-
trolled by the exchange of a4 sequence of
punched cards amon' those who establish
target material reguirements, those wha pro-
duce or manage the production of target ma-
tevials. and the users of target muoterials.

air target mosaic- One of the target graphics
in the Air Target Material Program (ATMP)
developed to provide aerial photographic cov-
erage of an area at a scale permitting «om-
prehensive study of a target or installation.
Air target mosaics are produced at various
scales, and may be either turget centered or
one of a coordinated series of targel mosaics.
See nlso Air Target Mosgics Series 25; Air
Target Mosaic Series H0: target centered
series 25 mosaics,

Air Target Mosaic Series 25—Mosaics at a scale
of 1:25,000 developed to provide integrated
aerianl photographic coverage of a9 area at a
scale permitting comprehensive study,

Air Target Mosaic Series 50—Moaosaics at a scale
of 1:50,000 developed to pro.ide aerial photo.
graphic coverage of an arvea at a scale permit-
ting comprehensive study.

Airborn Control (AB(') system-—A survey sys.

tem for fourth-order horizontal and vertica)
control surveys involving electromagnetic
distance measurements and horizontal and
veriical angle nieasurements from two or
more known positions to a helicopter hover-
ing over the unknown position. The elevation
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of the ur.known position is determined by the
use of a apecial plumbline cable,

airborne electronic survey control—Contrul sur-
veys nccomplished by electronic means from
an airborne vehicle or platform, such as hiran
and shoran,

airborne-landing mod=1---A specially designed
assauli muwdel for use in briefing airborne
troops and support personnel. These inodels
emphasize the aspects of objects as seen from
the air ralher ‘han from the ground.

Airborne Profile Recorder (APR)—An elec-
tronde {striunent that emits 2 pulsed-type
radar signal {from an aircraft to measure
vertical distances Letween the aircraft and
the earth's surface. Also called Terrain Pro-
file Recorder (TPR).

Airy theory of isostasy—The theory that the
continents and islands are resting hydrostat-
ically on highly plastic or liquid material,
with roots or projections penetrating the
inner material of the earth, just as irebergs
extend downward into the water, The greater
the elevation, the deeper the penetration. It
has been called the “Roots of Mountain The-
ory,” and has the support of some geologists,

Aitoff equal-arca map projection—A Lambert
equal-area azimuthal projection of a herni-
sphere converted into a map projection of the
entire rphere by a manipulation suggested by
Aitoff. It is a projectior bounded by an ellipse
in which the line representing the equator
{major axiz) is double the length of the line
representing the central meridian (minor
axis).

albedo—The ratio of radiant energy reflected to
that received by a surface, usually expressed
as a percentage; reflectivity. The term gen-
erally refers to energy within a specific fre-
quency range, as the visible spectrum. Jts
most frequent application iz to inhe light re-
flected by a celestial body.

Albers conical equa’-zrea map projection—An
equal-area projec.ion of the conica! type, on
which the meridians are straight lines that
meet in a common point beyond the limits of
the map, and the parallels are concentric
circles whose center is at the point of inter-
section of the meridians. Meridians and paral-

lels intersect at right angles and the ares of
longitude along any given parallel are of
equal length, The parallels are spaced to re-
tain the condition of equal area. On two se-
lected parallels, the arcx of longitudn are
represented in their true length, Betwcen the
selected parallels the seale along the merid-
fans will be a trifle too large, and beyond
them, too small,

albumin (albumen) procesa—A process of mak-
ing photolithographic press plates utilizing
bichromated albumin as the photosensitive
coating.

Aldis signalling lamp—A signalling lamp used
in some cases for night observations of dis-
tant stations in triangulation.

alidade—The part of a surveying instrument
which consists of a sighting device, with in-
dex, and reading or recording accessories.
See also peepsight alidade; pendulum alidade;
photoalilade; teleacopic alidade.

alignment  (alinement)—1, (cartography)
Showing the correct direction and character
of a line or a feature in relation to other lines
or features. 2, (general surveying) The
placing or locating of points along a straight
line. 3. (highway and route surveving) The
ground plan showing the direction (center
line) of the route to be followed, as distin-
guished from prefile, which shows the verti-
cal element.

alignment correction (taping)—A correction
applied to the measured length of a line to
allow for the tere not being held exactly in a
vertical plane containing the line,

alnianac—See ephemeris,
almucantar—See parallel of altitude.
alphanumeric grid—See atlas grid.

alt-azimuth instrument—An instrument
equipped with both horizuntal and vertical
graduated circles, for thc simultaneous ob-
servation of horizontal and vertical directions
or angles. Sometimes called an astronomical
theodalite or the universal instrument.

alternate depository-—A file of original or dupli-
cate selective, current, and evaluated data
from the Department of Defens: centralized
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data library, indexed and stored al an ap-
propriately secure location separated from
the primary library and ready or available
for immediate use in the event of destruction
of the central repository,

altimeter—An instrument that indicates di-
rectly the height sbove a reference surface.
See alzo barotaetric altimeter; precision al-
timeter; radar altimeter; surveying altim.
ater,

ajtimetry—The art and science of measuring
altitudes and interpreting the results.

altitude—1. The vertical distance of a level, a
point, or an object considered as 8 point,
meas:red from mean sea level. 2, Angular
distance above the horizon; the arc of a ver-
tical circle between the horizon and a point
on the celestrial aphere, measured upwerd
from ihe horizon. See also absolute altitude;
angular altitude; appacent altitude; com-
puted altitude; ex-meridian altitude; merid-
ian altitude; negative altitude; observed alti.
tude; orbital altitude; parallel of altitude;
pogitive pltitude; pressure altitude; sextant
altitude; simultaneous altitude; true altitude.

altitude azimuth—An azimuth determined by

solution of the navigational triangle witb alti-
tude, declination, and latitude given.

altitude circle—See paralle] of ¢'titude.
altitude-contour ratio——See C-factor,

altitude datum—The arbitrary level from which
heights are reckoned.

altitude difference—The difference between
computed and observed altitudes, or between
precomputed and sertant altitudes. Also
called altitude intercept.

altitude intercept—See altitude difference.
altitude tints—See hypsometric tinting.

Amici prism—A prism that deviates the rays
of light through 90° and, because of its shape,
inverts the image. An Amici prism is a type
of roof prism.

amphibious-assault landing model—Se¢¢ assault-
landing model.

amphidromic point—A no-tide or nodal point
on a chart of cotidal lines from which the
cotidal lines radiate,

amphidror.ic region—An area surrounding an
amphidromic peint in which the cotidal lines
radiate from the no-tide point and progress
through all hours of the tide eycle,

amplifude—1. The maximum value of the dis-
placement of a wave or other periodic phe-
nomenon from a reference position, 2, Angu-
lar distance north or south of the prime
vertical; the arc of the horizon or the angle
at the zenith Letween the prime vertical and a
vertical circle, measured north or south from
the prime vertical to the vertical circle. The
ferm is customarily used only with refevence
to bodies whose centers are on the celestial
horizon, and is prefixed E or W, as the body
is rising or setting, respectively and suffixed
N or S to agree with the declination. Sce also
compass amplitude; grid amplitude; magnetic
amplitude; true amplitude.

amplitude of vibration (pendulum)—""he Jength
of the arc passed over by a pendulum in mov-
ing from its mean position to the position of
maximum displacement.

anaglyph—A stereogram in which the two
views are printed or projected superimposed
in complementary colors, usually red and
blue. By viewing through filter spectacles of
corresponding complementary colors, a stere-
oscopic image is formed.

analemma—A figure-eight-shaped diagram
runa on globes showing the declination of
sun throughout the year and also the

¢t .ation of time.

analytical aerotriangulation—Sce analytical
phototrianyulation,

analytical nadir-point triangulation—Radial tri-
angulation performed by computational rou-
tines in which nadir points are utilized as
radial centers.

analytical orientation—Those computations)
steps required to determine tilt, direction of
principal line, flight height, preparation of
control templets at rectificat’on scule, angular
elements, and linear elements in preparing
aerial photographs for rectification, Devel-
oped data are converted to values to he set on
circles and eeales of rectifier or transforming
printer,




analytical (or analytic) photogrammetry-—-Pho-
togrammetry in which solutiona are obtained
by mathematical methods.

analytical phototriangulation-- A phototriangu-
lation procedure in which the spatial solution
ia obtained by computational routines, When
performed with aerial photographs, the pro-
cedure is referred to as analytical aerotri-
angulation,

analytical radar prediction—-Prediction based
on proven formulae, power tables, graphs
and/or other sclentific principles. An analyti-
cal prediction considers surface height, strue-
tural and/or terrain information and eriteria
for radar reflectivity together with the aspect
angle and range to the target.

analytical radial triangulation—Radial triangu-
lation performed by computational routines.
Contrasted with graphical radial triangula-
tion.

analytical three-point resection radial triangu-
lation—A method of compuling the coordi-
nates of the ground principal points of over-
lapping aerial photographs by resecting on
three horizontal control points appearing in
the overlap area.

anastigmatic lens—A lens which has been cor-
rected for astigmatism and, therefore, fo-
cuses vertical and horizontal lines with equal
brightness and definition. Anastigmatic
lenses are also free of most common aberra-
tions.

anchorage chart—A nautical chirt showing pre-
scribed or recommended anchorages.

aneroid altimeter—Sece baromatric altimeter,

aneroid barometer—A barometer which bal-
ances the atmospheric pressure against a me-
chanicaliy elastic device. The usual form of
an aneroid barometer consists of a thin box
of corrugated metal, almost exhausted of air,
When the atmospheric pressure increases,
the box contracts; when the pressure lessens,
the box expands. By mechanical means these
movements are amplified and communicated
to an index hand which registers the changes
on a graduated dial.

angle—Sce adjusted angles; altitude; azimuth;
azimuth angle; break angle; conversion angle;

counterclockwise angle; critical angle; cross-
ing angle, deflection ungle; dihedral angle;
dip angle; direct angle; direction angle; dis-
tance angle; double zenith distance; drift
angle; Eulerian angles; horizontal angle;
hour angle; interlocking angle: locking angls;
iook angles; measured angle; meridian angle;
oblique ascensinn; observed angle; paraltactic
angle; phase angle; reciprocal vertical angle;
refraction angle; repetition of angles; right
ascension; screen angle; sidereal hour angle;
slope angle; selld angle; spherical angle;
spheroidal angle; traverse angle; vertical
angle; zenith distance.

angle equation—A condition equation which ex-
presses the relationship between the sum of
the measured angles of a closed figure and
the theoretical value of that sum, the un-
knowns being the corrections to the observed
directions or angles, depending on which ure
used in the adjustment. Also termed & tri-
angle equation.

angle method of adjustment (triangulation and
traverse)—A method of adjustment of obser-
tions which de!_..mines corrections to ob-
served angles, The angle method of adjust-
ment may be used where a chain of single
triangles is to be adjusted.

angle of convergence—See paraliactic angle,
definition 2.

angle of coverage-—See angle of field.

zogle of current (hydrography)-—In stream
gaging, the angle of current is the angular
difference between 90° and the angle made by
the current with a measuring section.

angle of depression—The complement of tilt.
The angle in . vertical plane between the
horizontal and a descending line, 4lso called
depression angle; minus angle; desce:ding
verticzl angle, Contrasted with anzle of eleva.
tion,

angle of deviation {optics® --I'he angle through
which a ray is bent by refraction.

angle of elevation— 7'he angle in a vertical plane
between the horizontal and an ascending line,
as from an chserver to an object. Also called
plus angle; ascending vertical aagle. Con-
trasted with angle of depression.
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angle of field-—A property of a lens. The angle
subtended by lines that pass through the
cepter of the lens and locate the diameter of
the maximum image area within the specified
definition of the lens, Lenses are generally
classified according to their angles of cover-
age, as follows: narrow-angie; wide-angle;
normal-angle; and super-wide-angle or ultra-
wide-angle. Also called angle of coverage;
angular field.

angle of incidence (optics)—As measured from
the normal, the angle at which a ray of light
strikes a surface.

angle of inclination—An angle of elevation or
an angle of depression.

angle of reflection (optics)—As measured from
the normal, the angle at which a reflected ray
of light leaves a surface,

angle of refraction—The angle which the re-
fracted ray makes with the normal to the
surface separating two transparent media.

angle of tilt—Sce tilt.

angle of view—1. when the format is square—
the angle between two rays passing through
the perspective center (rear nodal point) io
two opposite sides of the format. 2, When the
image format is rectangular—it is necessary
to define the sides of the format to which the
angle refers. 3. Photogrammetrically, it is
twice the angle whose tangent is one-half the
length of the diagonal of the format divided
by the calibrated focal length. Also called
covering power; field of view.

angle of yaw—The angle beiween a line in the
direction of flight and a plane through the
longitudinal and verticai axes of an aireraft.
It is considered positive if the nose is dis-
placed to the right, Also called yaw angle.

ungle point-—-A term applied to a stake driven
at every point to indicate a change in the di-
rection of a survey line.

angle to right—The horizontal angle measured
clockwizge from the preceding line to the fol-
lowing one. Also called clockwise angle.

anple-to-right traverse—In surveyving, a tech-
nique applicable to either open or closed
traverses, wherein all angles are measured in

a clockwitge direction after the transit has
heen oriented by a backsight to the preceding
rtation.

angular altitude—A measure in degrees of a
given object above the horizon, taken from
& given or assumed point of observation, and
expressed by the angle between the hori-
zontal and the observer's line of sight.

angular calibralion constants—In a mullple-
lens camers, or multiple-camera assembly,
the values of angular orientation of the lens
axes of the several lens-cameryg units to a
cominon reference line. For example, in a
trimetrogon camera, the angular relation.
ships of the wing-camera axes with respect
to the axis of the central (vertical) camenru.

angular distance—1, The angular difference be«
tween two directions, numeriezlly equal to
the angle between two lines exte ding in the
given directions, 2, The are of the great ¢irele
joining two points, expressed in  angular
units, 3. Distance between two points, ex-
pressed in angular units of a specified fre-
quency. It is equal to the number of waves
between the points multiplied by 2 = if ex-
pressed in radians, or multiplied by 360 if
expressed in degrees.

angular distortion—1. (cartography) Distor-
tion in & map projection because of non-con-
forrality, 2. (optics) The failure of a lens Lo
reprocduce accurately in the image space the
angle subtended by two points in the object
space,

angular error of closure—Sce error of closure,
definition 2,

angular field—Sece angle of field.

angular magnification- —The ratio of the angle
subtended at the eye by the image formed
by an optical device, to the angle subtended
at the eyve by the object itself without the
optical device. This is convenient where a
distance in the object cannot be measured
for expressing a linear magnification, as in
using a telescope,

angular momentum---The quantity obtained by
multiplying the moment of inertia of a body
by its angular speed.




angular parallaz-—Sec parallaciic angle, defini-
tion 2,

angular rate—See angular speed.

angular speed--Change of direction per unit
time, .4ls0 valled angular rate,

angular velocity—-A representation of the rate
of rotation of a particle about the axis of
rotation, with magnitude equal to the time
rate of angular displacement of any point of
the body.

angulator—An instrument for converting
angles measured on an oblique plane to their
corresponding projections on a horizontal
plane, A rectoblique plotter and photoangula-
tor are types of angulators. See also topo-
angulator,

annex point—A point used to assist in the rela-
tive orientation of vertical and oblique photo-
graphs, selected in the overlap area between
the vertical and its corresponding oblique
about midway between the pass points. Alter-
nate sets of photographs only will contain
annex points. Sce alse pass point,

annotated photograph—A photograph on which
planimetric, hypsographic, geologic, cultural,
hydrographie, or vegetation information has
been added to identify, classify, outline,
clarify, or describe featuves that would not
vtherwise be apparent in examination of an
unmaivked photograph. The icrm generally
does not apply to photographs marked only
with geodetic control or pass points,

annotation—Any marking on illustrative ma-
terial for the purpose of clarification, such as
numbers, letters, symbols, and signs.

annotation overprint—The outline delimiting &
target or installation, or a symbol which lo-
cates its position together with an identify-
ing reference number as depicted on a target
graphic.

annotation text—A descriptive text containing
the identificution, function, location, physical
characteristics, and other information con-
cerning a target or installation. Descriptive
texts are also prepaved for special areas,
radar significant power lines, and precise
radar significant location points.
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annuai zherration—Aberration caused by the
velocity of the earth’s revolution about the
sun.

annual change—Sve magnetic annual change.

annusl inequality--Seasonal variation in water
level or tidal curvent apeed, more or less peri-
odie, due chiefly to meteorclogical causes,

annual magnetic change—See magnetic annual
change.

annual magnetic variation—Se¢e magnetic an-
nual variation,

annual parallax—The angle subtended at a
celestial body by the radiua of the earth's
orbit. Also called stellar parallax, and helio-
centric parallax,

annual rate—See magnetic annual change.

annunl rate of change—See magnetic annual
change.

annular eclipse— An eclipse ia which a thin ring
of the source of light appears around the
obscuring body. Annular solar eclipses occur,
but never annular lunar eclipses.

anomalistic drift—The variation or drift of a
frequency source, For example, the frequency
changes of a crystal oscillator due to a variety
of causes, such as temperature variation and
component aging, none of which can be pre-
dicted in advance or completely controlled.

anomalistic month—The interval of time be-
tfween two successive passages of the moon
in her orbit through perigee. The length of
the anomalistic month is 27.566455 mean solar
days,

anomaiistic period—The interval betwesn two
successive perigee passes of a satellite in or-
bit about its primary. Also called perigee-to-
perigee period,

anomalistic tide cycle—The average period of
about 27': days, measured from perigee to
perigee, during which the moon completes
one revolution around the earth,

anomalistic year—The period of one revolution
of the earth around the sun, from perihelion
to perihelion, 365 days, 6 hours, 13 minutes,
53.16 seconds in 19565, and increasing at the
rate of 0,002627 second annually,
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anomalous magnetic variation—See local mag-

netic anomaly.

anomaly—1. (general) A deviation from the

norm, 2, (geodesy) A deviation of an ob-
served value from a theoretical value, due to
an abnormality in the ohserved guantity. 3.
(astronomy) The angle between the radiug
vector to an orbiting body from its primary
and the line of apsides of the orbit, measured
in the direction of travel, from the point of
closest approach to the primary. This term
is alsu called the true znomaly when it is
desired to distinguish it from the eccentric
anomaly, which is the corresponding angle at
the center of the orbit; or from the mean
anomaly, which is what the true anomaly
would become if the planet had a uniformly
angular motion. See alse Bouguer anomaly;
deflection anomaly; free-air anomaly; gravity
anomaly; height anomaly; isostatic anomaly;
local magnetic anomaly; magnetic disturb-
ance; point anomaly; surface anomaly.

Antarctic Circle—The geographic parallel hav-

ing a south latitude equal to the complement
of the declination of the winter solstice. The
obliquity of the ecliptic is steadily changing
g0 that the winter solstice is not a point of
fixed declination, and the Antarctic Circle, as
defined, is not a line of fixed position. When
the Antarctic Circle is to be shown on a map,
however, it is desirable that it be treated as
a line of fixed position, and that a conven-
tional value be adopted for its latitude. For
this purpose, the value 66° 33’ south latitude
is used. Also called south polar cirele,

antihalation coating (photography)—A light-

absorbing coating applied to the back side of
the support of a film or plate (or between
the emulsion and the support) to suppress
halation.

antipode—Anything exactly opposite to some-

thing else. Particularly, that point on the
earth 180° from a given place,

antisolar point—That point on the celestial

sphere 180° from the sun.

apareon—The point on a Mars-centered orbit

where a satellite is at its greatest distance
from Mars.

apastron—That point of the orbit of one mem-

ber of a double star system at which the

stars are farthest apart. That point at which
they are nearest together is called periastron,

aperiodic—Not periodic; of irregular occur-
rence. Also called deadbeai.

aperiodic compass—Literally “a compass with-
out a period”, or & compass ths:, after being
deflected, returns by one direct movement to
its proper reading, without oscillation. Also
called deadbeat compans,

aperture—1, An opening; particularly, that
opening in the front of a camcra through
which light rays pass when a picture is taken,
2. The diameter of the objective of a telescope
or other optical instrument, usually ex-
pressed in inches, but sometimes as the angle
between lines from the principal focus to
opposite ends of a diameter of the objective,
See also relative aperture,

aperture card—A miniaturized version of the
Tactical Target Illustration on a special data
processing card prepaved for the purpose of
producing optimum quality enlarged repro-
ductions of the TTIL

aperture ratio——See relative aperture,

aperture stop (optics)—The physical element
(such as a stop, diaphragm, or lens periph-
ery) of an optical system which limits the
size of the pencil of days traversing the sys-
tem. The adjustment of the size of the aper-
ture stop of a given system regulates the
brightness of the image without necessarily
affecting the size of the area covered. Also
called stop.

apex—See vertex.

aphelion—"T'he point in the elliptical orbit of a
planet which is the farthest from the sun,
when the sun is the center of attraction. Con-
trasted with perihelion,

aphylactic map projection—A map projection
which is neither conformal nor equal area,

aplanatic lens--A lens which transmits light
without spherical aberration.

aplune (apolune)—The point on the elliptical
orbit of a satellite of the moon which is far-
thest from the moon. See also apocynthion.

apoapsis—That point in an orbit farthest from
the center of attraction.

1
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apocenter—In an elliptical orbit, the point in
the orbit which ic the greatest dislance
from the focus where the attracting maay is
located. Also called apofocus,

apochromatic lens—A lens that has been cor-
rected for chromatic aberration for thice
colors,

apocynthion—That point in she orbit of a moon
satellite which is farthest from the moon, See
also aplune,

apofocus—See apocenter,

apogee—The point at which a missile trajectory
or a antellite orbit is farthest from the center
of the gravitationsl field of the centrolling
body or bodies.

apparent—A term used to designate certain
measured or measurable astronomic quanti-
ties to refer them to real or visible objects,
such as the sun or a star.

apparent altitude—The observed vertical angle
to a star, planet, or to the sun, uncorrected
for refraction or for reduction to a position
at the earth’s center ‘parallax).

apparent horizon—The irregular line along
which rays from the point of observation are
tangent to the surface of the earth. The ap-
parent horizon is the line where the visible
surface of the earth appears to meet the sky.
Also called local horizen; topocentric horizon;
visible horizon.

apparent motion-—Motion relative to a specified
or implied reference point which may itself
be in motion. The expression usually refers to
movement of celestial bodies as observed from
the earth. Also called relative motion.

apparent noon—Twelve o'clock apparent time,
or the instant the apparent sun is over the
upper branch of the meridian,

apparent place (astronomy)-—Sce apparent po-
altion,

apparent position—An astronomical term ap-
plied to the observable position of a star,
planet, or the sun. The position on the celes-
tial sphere at which a heavenly body (or a
space vehicle) would be seen from the center
of the earth at a particular fime. Compare
with astrometic position. Also called appar-
ent place,

apparent precesaion.—Sce apparent wander.

apparent sidereal time—-The local hour angle of
the true vernal equinox. Also called true
sidereal time,

apparent solar duy—The {nterval of time from
a transit of the apparent sun across a given
meridian to its next successive transit across
the same meridian.

apparent solar time—Time measured by the
apparent diurnal motion of the (true) sun.
Also termed true solar time; and often sp-
parent time.

apparent sun—The actual sun as it appears in
the sky. Also called true sun,

apparent time—Sce apparent solar time,

apparent wander-—Apparent change in the di-
rection of the axig of rotation of a spinning
body, a8 a gyvroscope, due to rotation of the
earth. Same as apparent precession; some-
times called wander,

appearance ratio—See hyperstereoscopy.

approach chart—An aeronautical chart provid-
ing essential information for making an ap-
proach to an airfield under either visual or
instrument flight conditions.

approximate contour—A contour substituted
for a normal contour whenever there is a
question as to its reliability; reliability usu-
ally being evaluated as exceeding one-half
the contour interval,

apse line—See line of aspides.

apais (pl, aprides)— Either of the two orbital
points nearest or farthest froin the center of
attraction, the perihelion and aphelion in the
case of an orbit about the sun, and the peri-
gee and apogee in the case of an orbit about
the earth,

arbitrary grid—Any reference system devel-
oped for use where no grid is available or
practical, or where military security for the
reference is desired.

arc correction (pendulum)—The quantity
which is applied to the period of vibration of
a pendulum to allow for the pendulum’s de-
parture from simple harmonic motion,
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arc measurement-—A survey method used to

determine the size of the earth, A long arc
iy measured on the earth’s surface and the
angle which subtends this messured arc is
determined. By assumptions and mathemat-
feal formula the size and shape of the earth
can then be determined.

are navigation—A navigation system in which

the position of ab aivpiane or ship is main-
tained along ah arc measured from a control
station by means of electronic distance-meas-
uring eguipment, such as shoran. Scc also
hiran; loran,

arc trisngulation—A system of triangulation of

limited width designed to progress in a single
general direction. Arc triangulation is exe-
cuted for the purpose of connecting independ-
ent and widely separated surveys, coordinat-
ing, and correlating local surveys along the
arc, furnishing data for the determination of
a geodetic datum, providing a network of
control points for a country-wide survey, etc.

arc of parallel—A part of an astronomic or geo-

detic parallel.

Arctic Circle—The geographical parallel having

a north latitude equal to the complement of
the declination of the summer solstice. The
obliquity of Jhe ecliptic is steadily changing
so that the summer solstice Is not a point of
fixed declination, and the Arctic Circle, as
defined, is not a line of fixed position. When
the Arctic Circle is to be shown on a map,
however, it is desirable that it be treated as
a line of fixed position, and that a conven-
tionai value be adopted for its latitude, For
this value 66° 33’ north latitude is used. Also
called north polar eirele,

area (surveying)—In general, an area is any

aggregate of plane spaces to be considered in
an investigation; egpecially the quantity pro-
jected on a horizontal plane inclosed by the
boundary of any polygonal figure,

area analysis intelligence—The production of

intelligence data relative to a specific geogra-
phic area.

area coverage—Complete coverage of an area

by aerial photography having parallel over-
lupping flight lines and stereoscopic overlap
between exposures in the line of flight. When

applied to shoran, the term implies that re.
corded shoran distanves are available for ench
exposure,

area delimiting line—— A line fixing the boundary
of an area,

Area Radar Prediction Analysis (ARPA)—
A series of graphics having a scale of 1:50,-
000, designed te provide radar significant
data in coneise graphic and tabular form to
fo litate production of related larget mute-
rialg, mission plans, and target studiss It
consists of a mosaic or chart base, a rudar
intelligence, surface height (RI/SH) overlay,
and a radar prediction data table (RPDT).

darea survey—A survey of areus large enough
to require loops of control.

area target—-A tfarget consisting of an area
rather than a single point. Contrasted with
pin-puint target,

area triangulation—A system of triangulation
designed to progress in every direction, Area
triangulation is executed to provide survey
contrul points over an area, as of the city or
county; or for filling in the areas between
arcs of triangulation which form a network
extending over a county or state.

Area Weighted Average Resolution (AWAR)—
A single average value for the resolution over
the picture format for any given focal plane.

areodesy—That branch of mathematics which
determines by observation and measurement,
the exact positions of points and the figures
and areas of large portions of the surface
of the planet Mars, or the shupe and size of
the planet Mars,

areodetic—Of or pertaining to, or determined
by areodesy.

argument-—In astronomy, an angle or are, as in
argument of perigee.

argument of latitude-—In celestinl mechanics,
the angulnr distance measured in the orbit
plane from the ascending node to the orbiting
object: the sum of the argument of perigee
and the true anomaly.

argument of perigee—An orbital element de-
fined as the angle at the center of attraction
from the ascending node to the perigee point
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measured in the direction of motion of the
orhiting body,

arithmetical mean—The value obtained by di-
viding the sum of a series of values by the
number of valuer in the seriea.

artificial asteroid.—A manmade object placed
in orbit about the sun,

artificial earth satellite—A manmade carth sat-
eliite, as distinguished from the moon,

artificial horizon—A device for indicating the
horizontal, as & hubble, gvroscope, pendulum,
or the flat surface of a liquid.

artificial monument—A relativelv permanent
object used to identify the location of a sur-
vey station or corner. Objects include man-
made structures such as abutments, stor~
inarkers, concrete markers, and railroad rails,

art-work prediction—Sec experience radar pre-
diction.

Arunde) method—A combination of graphical
and ; .alytical methods, based on radial tri-
angulation, for point-by-point topographic
mapping from aerial photographs.

ascending node—That point at which a planet,
planetoid, or comet crosses the ecliptic from
south to north, or a satellite crosses the equa-
tor of its primary from south to north, The
opposite is descending node,

ascending vertical angle—See angle of eleva-
tion.

ascensional difference—The difference between
right ascension and oblique ascension.

aspects—The apparent positions of celestial
bodies relative to one another; particularly
the apparent positions of the moon or a
planet relative to the sun.

asperical lens—A lens in which one or more sur-
faces depart from a true spherical shape.

assault-landing model—A special form of as-
sault model designed specifically for planning
amphibious landings. Also called amphiblous-
assauit landing maodel, Sce also assault models,

assault models—Large-scale models giving a
particular representation of vegetation, less-
er landforms, prominent man-made features,
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and a detailed representaton of specific or
gensitive objectives such as airfields, radar
inctallations, and the like. These models em-
phasize the aspects of objects s seen from
surface approach,

ausicinted Legendre functlion-—-A solution of
the Legendre Equation, which is a special
case of the Laplace Equation, in the form of
a power serfes of a special kind; used in the
grherical harmonic expansion of the gravita-
tional potential,

assumed ground elevation—The elevation as-
sumed to prevail in the local area covered by
a particular photograph or group of photo-
graphs, Used especially to denote the eleva-
tion assumed to prevail in the vicinity of a
critical ' vint, such as a peak or other feature
naving abrupt local relief,

assumed latitude—The latitude at which an
obsgerver is assumed to be located for an ob-
servation or computation, as the latitude of
an assumed position or the latitude used for
determining the longitude by time sight.

assumed longitude--The longitude at which an
observer is assumed to be located for an ob-
servation or computation, as the longitude
of an assumed position or the longitude used
for determining the latitude by meridian alti-
tude.

assumed plane coordinates—A local plane-co-
ordinate system set up at the convenience of
the surveyor, The reference axes are usually
assumed so that all coordinates are in the
first quadrant. The Y-axiz may be in the di-
rection of astronomic (true) north, magnetic
north, or an assumed north,

astatized gravimeter—A gravimeter, sometimes
referred to as unstable, where the force of
gravity is maintained in an unstable equilib-
rium with the restoring force. The instability
is provided by the introduction of a third
force which intensifies the effect of any
change in gravity from the value in equi-
librium,

asteroild—A minor planet; one of the many
small celestial bodies revolving around the
sun, most of the orbits being hetween those
of Mars and Jupiter. 4130 called minor planet;
planetoid. See also artificial asteroid.
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astigmatism—An aberration affecting the

sharpnees of images for objects off the axis
in which the rays passing through different
meridians of the lens come to a focus in
different planes. Thus, an extra-sxial point
object is imaged as two mutuslly perpendic-
ular shoct lines located at different distances
from thke lens,

astigmatizer—A lens which introduces astigma.

tism into an optical system. Such a lens is so
arranged that It can be placed in or removed
from the optical path at will, In a sextant, an
astigmatizer may be used to elongate the
fmage of 4 celestial body into a horizontal
line.

astre fictif—Any of several fictitious stars as-

sumed to move along the celestial equator at
uniform rates corresponding to the speeds
of the several harmonic constituents of the
tide-producing force. Each astre fictif crosses
the meridian at the instant the constituent
it represents is at a maximum.

astrocompass—A direction-finding instrument

comprising means for sighting on a celestial
body and for mechanically solving the astro-
nomical triangle, especially one adapted to
night use,

astrodynamics—The practical application of ce-

lestial mechnnics, astroballistics, propul.ion
theor, , and allied fields to the problem of
planning and directing the trajectorles of
space vehicles.

astro-geodetic datum orientation—Adjustment

of the ellipsoid of reference for a particular
datum so that the sum of the squares of de-
flections of the vertical at selected points
throughout the geodetic network is made as
amall as possible,

astro-geodetic deflection—The angle at a point

between the normal to the geoid and the
normal to the cllipsoid of an astro-geodetically
oriented datum. Alao called relative deflection.

astro-geodetic leveling—A concept whereby the

astro-geodetic deflections of the vertical are
used to determine the separation of the ellip-
soid and the geoid in studying the figure of
the earth, Also called astronomical leveling.

astro-geodetic undulations—Separations be-

tween the geoid and astro-geodetic ellipsoid.

.
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astrograph-—A device for projecting a sel of
precomputed altitude curves onto a chart or
ploiting sheet, the curves moving with time
such that if they are properly adjusted, they
will remain in the correct position on the
chart vr plotting shect,

satrograph mean timc --A form of mean time,
used in setting an astrograph., Astrograph
mean time 1200 occurs when the local hour
angle of Aries is 0 .

astrographic posit.on —Ser astrometric position,

astro-gravimeiric leveling—A concept whereby
a gravimewric map is used for {he interpola-
tion of the astro-geodetic def'ections of the
deflections of the vertical to ~ termine the
separation of the ellipsoid and 'lie geoid in
studyving the figure of the eart...

astro-gravimetric points—Astronomical  posi-
tions corrected for the deflection of the ver.
tical by gravimetric methods. The initial
point of most geodetic systems are of this
type.

agtrolabe—1. (general) Any instru.nent de.
signed to measure the altitudes of celestial
bodies, 2. (survey) An instrument designed
for very accurate celestial altitude measure-
ments. Sce also equiangulator; pendulum
astrolabe; planispheric astrolabe; prismatic
astrolabe.

astrometric position—The position of a heav-
enly body (or space vehicle) on the celestial
sphere corrected for aberration but not for
planetary aberration, Astrometric positions
are used in photographic ohservation where
the position of the observed body can be
measured in reference to the positions of
comparison starg in the field of the photo-
graph. Also called astrographic position.
Compare with apparent position.

astrometry—The branch of astronomy dealing
with the geometric relations of the celestial
hodies and their real and apparent motions.
The techniques of astronmetry, especiully the
the determination of accura‘e position by
photographic meuns, are used in tracking
satellites and space probes.

astronomical (astronomic)— Of or pertaining
to astronomy, the science which treats of
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heavenly hodles, and the arts based on that
seience, In any combination, such as astiu-
nomic coordinates, astronomlice {8 equivalent
to astronomical.

astronomical arc—The apparent arc described
above (diurnal arc) or below (nocturnal are)
the horizon by the sun or another celestial
body .

astronomical azimuth—The angle between the
astronomical meridian plane of the observer
and the plane containing the observed point
and the true normal (vertical) of the observ-
er, mewsured in the plane of the horizon,
preferably clockwise from north,

astronomical azimuth mark—A signal or target
whoge astronomle azimuth from a survey
station Is determined from direct observa-
tions on a celestial body. The mark may be a
lamp or illuminated target pluced especially
for the purpose; or it may be a signal lamp
at another survey station.

gatronomical bearing-—See true bearing,

astronumical constants—The elerments of the
orbits of the bodies of the solar system, their
masses relative to the sun, their size, shape,
orientation, rotation, and inner constitution,
and the velocity of light. Sce also system of
astronomical ronstants,

astronomical control-—A network of control sta-
tions the positions of which have been deter-
mined by astronomical observation. Latitudes
and longitudes thus determined will normally
differ from the geodetic latitudes and longi-
tudes of the same stations due to the force of

gravity.

astronomical coordinates—Quantities defining
a point on the surface of the earth, or of
the geoid, in which the local direction of
gravity is used as a reference. Sometimes
called geographic coordinates; gravimetric
coordinates,

astronomical date—Designation of epoch by
year, month, day and decimal fraction. For
example the astronomical date of December
21, 1966, 18" U.T. (universal time) is 1966
December 21, 75 U.T. The astronomic date is
also used in connection with the other time
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systems. The system commences avery cal
endar year at " on December 31 of the provis
ous year. This epuch I8 denoted by January
0.0.

astronomical day—A mean solar day beginning
at mean nvon, 12 hours later than the begin.
ning of the civil day of the same date. The
civil day is now generally used,

astronomical equator-—The line on the surface
of the carth whose astronomical latitude at
every point is 0°, Due to the deflection of the
plumb line, the astronomic cquator is not a
plane curve, However, the verticals at all
points on it are parallel to one and the same
plane, the plane of the celestial equator; that
is, the zenith at every poirt on the astro-
nomic equator lies in the celestial equator,
When the astronomical equator is rorrected
for station error, it becomes the geodetic
equator, Sometimes called terrestrial equator.
See also geodetic equator.

astronomical latitude—The angle between the
plumb line and the plane of celestial equator.
Also defined as the angle between the plane
of the horizon and the axis of rotation of the
earth, Astronomical latitude applies only to
positions on the earth and is reckoned from
the astronomic equator (0°), north and south
through 90°. Astronomical latitude is the lati-
tude which results directly from observations
of celestial bodies, uncorrected for deflection
of the vertical.

astronomical leveling—See astro-geodetic level-
ing.

astronomical longitude—The angle between the
plane of the celestial meridian and the plane
of an initial meridian, arbitrarily chosen.
Astronomical longitude is the longitude
which results directly from observations on
celestial bodies, uncorrected for deflection of
the vertical,

astronomical meridian—A line on the surface
of the earth having the same astronomical
longitude at every point.

astronomical meridian plane—A plane that con-
tains the vertical of the observer and is paral-
lel to the instantaneous rotation axis of the
earth,
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astronomical parallel —A line on the surface of

the earth wiich has the same astronomic
latitude at every point. Because the deflection
of the vertical is not the same at all points
on the earth, an astronomical parallel is an
irregular line, not lying in & single plane. See
also astronomical equator.

astronomical position—1. A point un the earth

whose coordinates have been determined as
a result of observations of celestial bodies.
The expression is usuaily used in connection
with positions on land determined with great
accuracy for survey purposes. 2. A point on
the rarth, defined in terms of astronomical
latitude and longitude.

astronomical refraction—The apparent dis-
placement of an object that results from
light rays from a source outside the atmos-
phere being bent in passing through the at-
mosphere. This results in all objects appear-
ing to be higher above the horizon than they
actually are. The magnitude of this displace-
ment is greater when the object is near the
horizon and decreases to zero when the ob-
ject is at the zenith. Also called astronomical
refraction error; celestial refraction; and
shortened to refraction. See also atmospheric
refraction,

astronomical refraction error—See astronomi-
cal refraction.

astronomical station—A poin? on the earth
whose position has been determined by ob-
servations on celestial bodies.

astronomical surveying—The celestial deter-
mination of latitude and longitude. Separa-
tions are calculated by computing distances
corresponding to measured angular displace-
ments along the reference spheroid.

astronomical theodolite—See alt-azimuth in-
strument.

astronomical tidal constituent—See constituent.

astronomical time—Solar time in a day (astro-
nomical day) that begins at noon. Astro-
nomical time may be either apparent solar
time or mean solar time.

astronomical transit—See transit, definition 4.

astronomical traverse—A survey traverse in
which the geographic positions of the sta-

tions are oblained from astronomical cbser-
vations, and lengths and azimuths of lines
are obtained by computation.

astronomical triangle—The triangle on the ce-
lestial sphere formed by ares of great circles
connecling the celestial pole, the zenith, and
a celestial body, The angles of the astionom-
ical triangles are: At the pole, the hour
angle; at the celestial body, the parallactic
angle; at the zenith, the azlmuth angle, The
sides are: DPule to zenith, the co-Intitude;
zenith to celestial body, the zenith distance;
and celestial body (o pole, the polar distance.
Also called PZS triangle,

agtronomical unit—A unit of length equal to
92,900,000 statule miles used for measuring
distances within the solar system. This dis-
tance approximates the mean distance of the
earth from the sun.

astronomical year--See tropical year,
asymmetrical-—Not symmetrical.

asymmetry of object (target)—Lack of sym-
metry in the visible aspect of an object as
seen from a particular point of observation.
A square or rectangular pole may so face the
observer that the line bisecting its tangents
does not pass through its geometrical center.
With a square cupola or tower, the error
resulting from observing tangents and taking
a mean may be quite large. The error caused
by asymmetry of an observed object is of
the same character and requires the same
treatment as the error resulting fron. ob-
serving an eccentrie object. Asymmetry and
phase are closely associated but are not iden-
tical,

asymptote-—A straight line or curve which a
curve of infinite length approaches but never
quite reaches.

atlas grid—A reference system that permits the
designation of the loeation of a point or an
area on a map, photo, or other graphic in
terms of numbers and letters. Also called
alphanumeric grid,

atmosphere—The envelope of air surrounding
the earth; also the body of gases surrotinding
or comprising any planet or other celestial
body. Compare geosphere; hydrosphere;
lithosphere.
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atmospheric drag—A major perturbation of
close artificiai satellite orbits enused by the
resistance of the atmosphere, Tie secular
effects are decreasing eccuntrivity, semidiam-
eter, and pericd. Sometimes shortened to
drag,

atmosuherie refraction- -The refracticn of light
pasging through the earth’s atmosphere. At-
mospheric refraction includes both astronom-
ical refractiocn and terrestrinl refraction.

atomic time—Time interval based on the fre-
quency of atomic oscitlators.

atran—.A navigation system which depends
upon the correlation of terrain images appear-
ing on a radar cathode-ray tube with previ.
ously prepared maps or simulated radar
imagea of the terrain; an acronym for “auto-
matic terrain recognition and navigation.”

attitude——1, The position of a body as detev-
mined by the inclination of the axes to some
frame of reference. If not otherwise specified,
this frame of reference is fixed to the earth.
2. (photogrammetry) The angular orienta-
tion of a camers, or of the photograph taken
with that camera, with respect to some ex-
ternal reference system. Usually expressed as
tilt, swing, and azimuth ' or roll, pitch, and
yaw,

augmentation—The appurent increase in the
semidiameter of a celestial body as its alti-
tude increases, due tec the reduced distance
from the observer. The term is used princi-
pally in reference to the moor.

augmentation correction— A correction aue to
augmentation, particularly that sextant alti-
tude correctivn due to the apparent increase
in the semidiameter of a celestial body as its
altitude increases.

augmenting factor—A factor used in connec-
tion with the harmonic analysis of tides «
tidal currents to aliow for the difference be-
tween the times of hourly tabulation and the
corresponding constituent hours.

austral—Of or pertaining to south.

Australian Nationa! Spheroid—A reference
spheroid having the following dimensions:
semimajor axis-6,378,160.0 meters; and a
flattening or ellipticity of 1/298.25.
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authalic {equal-area)latiiude—A iatitude wsed
on & sphere heving *he same area as the
spheroid, and such that areas between suc-
cessive parallels of lstitud. are exactly equal
to the corresponiding areas on the spheroid.
Authalic latitudes ure used in the computa-
tion of equal-area mmp projactions.

authalic map piojection— An equal-aren map
projection,

autocollimator—A ccllimator provided with 2
meens of jllurinating its eroas-hairs ro that,
when a reflecting plane ie placed normal to
the emergent light beam, the reflected image
of the cross-hairs appears to be coincident
with the cross-hairs themselves, This device
is used ir calibrating optical and mechanical
instruments.

autofocus rectiier—A precise, vertical photo-
eniarger which permits t'.e correction of dis-
tortion in an aerial regative caused by tilt,
The instrument’s cperations are motor driven
and are i terconnected by mechanical link-
ages to insure automatically maintained
sharp focus.

automatic gage—Sece self-regiatering gage,

automatic rectifier—Any rectifier which em-
ploys mechanisms to insure autotuatic fii-
fillment of the lens law and the Scheimpflug
condition. These devices, called inversors,
provide a mechanical solution for the linear
and angular elements of rectification. Essen-
tially, this class of rectifier is a tilt analyzer
using inversors to solve for the optical-geo-
metric elements needed for sharp focus.

automatic rod—See tape rud,

automatic traverse computer—An instrument
which, by mechanics] linkages and gears, con-
verts courses into latitudes and departures,
It alsc mechanicaily totals the algebraic sum
of the Ilatitudes and departures,

auto-reduciag tachymeter—A class of tachy-
meter by which horizontal and height dis-
tances are read simultaneously. Horizontal
distance is the intercept multiplied by 100
and the vertical Jistance is the mid wire
(curve) multiplied by & factor which appears
in the optics.
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autoscreen filni—A photographic film embody-
ing n halftone screen which agatomatically
produces a halftone negative from continu-
ous-tone copy.

autumnal equinox——That point of intersection
of the eclintic and the celestinl eguator oc-
cupicd by the sun as it changes from north
to south declinatior, about September 23.
Same a8 first point of Libra; September
equinoX,

anxillary contour--See supplementary contour.

auxiliary guide meridian—(USPLS) A new
guide meridian established, when required,
for control purposes where the original guide
meridians were placed at greater intervals
than 24 miles. Auxiliaiy guide meridians
may be req.ired to limit errors of old sur-
veys or to control new surveys; they are
surveyed in all respects as are regular guide
meridians,

auxiliary meander corner— (USPLS) A mean-
der corner eatablished at some point on the
raargin of a lake and referenced with a reg-
ular corner on a section boundary in those
cases where the lake lies completely within
a quarter cection.

auxiliary standard parallel—(USPLS) A hew
standard parallel or correction linz estab-
shed, when required, for contrc¢] purpoces
where original standard paratlels or correc-
tion lines were placed at intervals of 30 miles
or 36 miles. Auxiliary standard parallels are
used in the extension of old surveys and for
the control of new survays.

auxiliary station—Any station ~onunected to the
main-scheme net and dependent upon it fer
the accuracy of its position.

average deviation—In statistics, the average or
arithmetic means of the deviations, taken
without regard to sign, from some fixed
value, usually the arithmetic mean of the
data. Also called mean deviation.

average error—The arithmetic mean o all the
errore of a set,

averaging device—-A device for averaging a
number of reandings, us on a bubnle sextant.

axis—See camera axis; collimation axin; equa.
torinl axis; fducial axes; hocizontal axis;
major axis; minor axis; oplicul axia; pelur
rxig; semimajor axis; semiminor axis; spirit
level axis; transverse axis; vertical axis; x-
axis; y-axis; z-axiy,

axis of homology—The intersection of the plane
of the photograph with the horizontal plane
of the map or the plane of reference of the
ground, Corresponding lines in the photo-
graph and map planes intersect on the axis
of homology. Alse ealled the axis of perspec.
tive; map parallel; perspective axis, See gleo
ground parallel,

axig of lens——See optical axis.
axis of level—Sec apirit level axis.

axis of perspective—See axis of homology.

axisg of tilt—A line through the perspective cen-
ter perpendicular to the principal plane. (The
terin is usually restricted to this definition.)
The axis of title could be any of several lines
in space (e.g., the isometric parailel or the
ground line), but the present definition is
the only one which permits the concept of
titling a photcgraph without upsetting the
positional elements of exterior orientation.

axis of the level bubble—See spirit level axia,

azimuth—1. (surveying) The horizontal direc-
tion of a line measured clockwise from a ref-
erence plane, usually the meridian. Often
called forward azimuth to differentiate from
back azimuth. 2. (photegrammetry) Azimuth
of the principal plane. Sce also astronomical
azmiuth; bach azimuth; computed azimuth
angle; direction method of determining astro-
nemical azimuth; geodetic azimuth; grid
azmiuth; Laplace azimuth; magnetic azi-
muth; method of repetitions for determina-
ticn of astronomical azimuth; micrometer
method of determining astronomical azimuth;
normal section azimuth; true azimuth,

azimuth angle-—1, (astronomy) The angle
less than 180° between the plane of the celes-
tial meridiau and the vertical plane contsin-
ing the okaerved object, reckoned from the
direction of the elevated pole. In astronomic
work, the azimuth angle is the apherical angle
at the zenith ir the astronomical triangle
w.ich is composed of the pole, the zenith,
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and the star. In geodatic work, it is the hon-
zontal angle between the celestial pole and
the observed tcrrestriai object. 2. (survey-
ing) An angle in triangulation or in 4 traverse
through which the computation of azimuth is
carried. In a simple traverse, every angle may
be an azimuth angle, Sometimer, in a tra-
verse, to avoid carrying azimuths over very
short lines, supplementary observations are
made over comparatively jong lines, the
angles between which form azimuth angles.
In triangulation, certain angles, because of
thelr size and position in the figure, arc se-
lected for use as azimuth angles, and enter
into the formation of the azimuth condition
equation (azimuth equation).

azimuth bar—See azimuth instrument.

azimuth circle—A ring designed to fit snugly
UVver a compuss or compass repeater, and pro-
vided with means for observing compass
bearings and azimuths,

azimuth equation—A condition eguation which
expresses the relationship between the fixed
azimuths of two lines which are connected by
triangulation or traverse.

azimuth error of closure—See¢ error of closure,
definition 8.

azimuth instrument—An instrument for meas-
uring azimuths, particularly a device which
fits over a central pivot in the glass cover of
a magnetic compass, Also calied azimuth bar;
bearing bar.

azimuth line (photogrammetry)—A radisl line
from the principal point, isocenter, or nadir
point of a photograph, representing the direc-
tion to a similar point of an adjacent photo-
graph in the same flight linre; used exten-
sively in radial triangulation.
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arimuth mark-—A mark set at a significant dis-
tance from a triangulation or traverse station
tu mark the end of a line for which the azi-
muth has been determined, and to serve as a
starting or reference azimuth for later use.
See also astronomical szimuth mark; geodetic
azimuth mark; Laplace aziniuth mark,

azimuth transfer—Connecting, with a straight
line, the nadir points of two vertical photo-
graphs selected from overlapping flights.

szimuth traverse—A survey traverse in which
the direction of the measured course is deter-
mined by azimuth and verified by back azi-
muth, To initiate this type of traverse it is
necessary to have a reference meridian, either
true, magnetic, or assumed.

azimuthal chart—-A chart on an azimuthal pro-
jection. Also called zenithal chart.

azimuthal equidistant churt—A chart or the
azimuthal equidistant map projection.

azimuthal equidistant map projection—An azi-
muthal map projection on which straight
lines radiating from the center or pole of
projection represent great circles in their
true azimuths from that center, and lengths
along those lines are of exact scale. This pro-
jection is neither equal-area nor conformal.

azimuthal map projection—A map projection
on which the azimuths or directions of all
lines radiating from a central point or pole
are the same as the azimuths or directions of
the corresponding lines on the sphere. Same
as zenithal map projection.

arimuthal orthromorphic map projection—See
stereographic map projection,
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B-station—1. (loran) The designation applied
to the transmitting station of a pair, the sig-
nal of which always occurs more than half a
repetition period after the next succeeding
signal and less than haif a repetition period
before the next proceeding signal from the
other atation of the pair, designated an A-
siation, 2, (traverse) See A-station, definition
1.

BC-4 eamera —A trade name for a ballistic or
geodetic stellar camera,

Bz curve (photogramimetry)—A graphical rep-
resentation of the vertical errors in g stereo-
trianguiated strip. In a Bz curve, the x-cvordi-
nates f the vertical control points, referred
to the initial nadir point as origin, are plotted
as abscigsas, and the differences between the
known elevations of the control points and
their elevations as read in the stereotriangu-
lated strip are plotted as ordinates; a smooth
curve drawn through the plotted points is
the Bz curve, The elevation read on any pass
point in the strip is adjusted by the amount
of the ordinate of the Bz curve for an abscissa
corresponding to the x-crordinate of the
point.

Bz curve method—A method utilizing charac-
teristics of the Bz curve for finding the dis-
placement of true photo plumb points from
indicated projector plumb points in multiplex
strip orientation, The method also provides a
means of strip leveling using only the baro-
metric-altimeter readings of the aiveraft-
flying height.

Bache-Wurdeman base-line measuring appara-
tus—A compensating base-line measuring ap-
paratus having a measuring element com-
posed of a bar of iron and a bar of brass, each
a little less than 6 meters in length, held to-
gether firmly at one end, with the free ends
80 connected by a compensating lever as to
forra a compensating apparatus.

back azimuth—If the azimuth of point B from

point A is given, the back azimuth is the
azimuth of point A from peint B. Because
of the convergence of the meridians, the
forward and backward azimuths of a line do
not differ by exactly 180°, except where A
and B have the same geodetic longitude or
where the geodetic latitudes of both points
are 0°. See also azimuth, definition 1.

back bearing—1. A bearing along the reverze

direction of a line. Thus, if bearing of line A
B is N 68~ 36°W, the reverse bearing (bearing
of line BA) is found by reversing the cardinal
points to S 538° 36’E. Also called reciprocal
bearing. 2. (USPLS) The reverse direction of
a line as corrected for the curvature of the
line from the forward bearing at the preceed-
ing station. Important on control lines such
as the secant and tangent and on long tri-
angulations, Thus, the forward bearing of the
secant at a township corner in latitude 45°
is N 89° 67" 24” W (when the line is running
westerly) ; at 3 miles from the starting point
the baek bearing is east, the forward bearing,
west; at the next township corner, 6 miles
from the starting point, the back bearing is
N 89° 57° 24" E. These are the true bearings
in angular measure from the meridian at the
point of record.

back focal distance—Sece back focal length.

back focal length—The distance measured along

the lens axis from the rear vertex of the
lens to the plane of best average definition.
Also called back focal distance; back focus.

back focus—See back focal length.
backsight—1, A sight on a previously estab-

lished survey point or line. 2. (traverse) A
sight on a previously established survey
point, which is not the closing sight of the
traverse, 3. (leveling) A reading on a rod
held on a point whose elevation has been
previously determined and which is not the
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closing sight of a level circuit; any such rod
reading ured to determine height of instru-
men, prior to making a foresight. Also called
plus sight.

backstep—The method of determining the ofl -
gets for the bottom latitude of a projection by
measuring the appropriate distances down
from the top latitude of a chart.

backup—An image printed on the reverse side
of a sheet already printed on one side. Also
the printing of such images.

balancing 4 survey—Distributing corrections
through any traverse to eliminate the error
of closure, and to obtain an adjusted position
for each traverse station. Also called traverse
adjustment. See also compass rule; distance
prorate rule; trunsit rule,

Baldwin solar chart—A chart designed for
orienting a planetabie by means of the sun's
shadow,

ballistic camera—A precision terrestrial cam-
era, usually employing glass plates, used at
night to photograph such objects as rockets,
missiies, or satellites against a star back-
ground. Alzo called tracking camera.

band—Any latitudinal strip, designated by ac-
cepted units of linear or angular measure-
ment, which circumscribes the earth. Some-
times called latitudinal band.

Barlow leveling rod—A speaking rod marked
with triangles each 0.02 foot in height.

barometer—An instrument for messuring at-
mospheric pressure. See aneroid barometer;
clstern barometer; mercury barometer; si-
phon barometer.

barometric altimeter—-An instrument that in-
dicates elevation or height above sea level,
or some other reference height, by measuring
the weight of air above the instrument, Also
enlled aneroid altimeter; pressure altimeter;
sensitive altimeter,

barometric elevation—An elevation determined
with a barometer.

barometric hypsometry—The determination of
elevations by means of either mercurial or
anercid barometers,
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barometric leveling—A method of determining
differenres of elevation from differences of
atmospheric pressure observed with a barom.
eter. A type of indirsct leveling.

bar scale-—See graphic scale.

barycenter—The center of mass of a system of
masses; as the barycenter of the earth-moon
aystem.

basal coplane (photogrammetry)}—The condi-
tion of exposure of a pair of photographs in
which the two photographs lie in & common
plane paralle! to the air base, If the air base
is horizontal, the photographs are said to be
exposed in horizontal coplane.

basal orientation—The establishment of the
position of both ends of an air base with
respect to a ground system of coordinates. In
all, six elements are required, These are
essentially the three-dimensional coordinates
of each end of the base. In practice, however,
it is also convenient to express these ele-
ments in one of two alternative ways: (1)
The ground rectangular coordinates of one
end of the base and the difference between
these and the ground rectangular coordinates
of the other of the base. (2) The ground
recentangular coordinates of one end of the
base, the length of the base, and two elements
of direction such as base direction and base
tilt,

basal plane—See epipolar plane,

base-rltitude ratio—The ratio between the air-
base length and the flight attitude of a stereo-
scopic pair of photographs. This ratio is re-
ferred to as the K-factor. dlso called base-
height ratio.

base apparatus (surveying)—Any apparatus
designed for use in measuring with accuracy
and precision the length of a base iine in
triangulation, or the length of a line in first-
or second-order traverse. See also Bache.
Wurdeman base-line measuring apparatus;
compensating base-line measuring apparatus;
duplex base-line measuring epparatus; Hass-
ler base-line measuring apparatus; iced-bar
apparatus; optical base-line measuring ap-
paratus; Repsold base-line measuring appa-
ratus; Schott base-line measuring apparutus.




base chart—See base map.

base color—The first celor printed of a poly-
chrome map to which succeeding colors are
registered,

base construction Une—The bottom line of a
map projection, at right angles to the central
meridian, along which other meridians are
established.

base direction—The directior. of the vertical
plane containing the air base, which might
be expressed as a bearing or an azimuth,
See also basal orientation,

base-height ratio—Sec base-altitude ratio,

bave lins~~1, A surveyed line established with
more than usual care, to which surveys are
referred for coordination and correlation. 2,
{photogrammetry) See air base; photobase,
3. (triangulation) See triangulation base line.
4. (USPLS) A cardina! line extending east
and west along the astronomic parallel pass.
ing through the initial point, along which
standard township, section, and quarter-sec-
tion corners are established, 5. (navigation)
The line between two ratio transmitting sta-
tions operating in conjunction for the deter.
mination of a line of position, as the two
stations of a loran aystem,

base line extension—-The continuation of the
base line in both directions beyond the trans-
mitters of a pair of radio stations operating
in conjunction for determination of a line of
position.

base line levels—A level line run along a base
line to determine and establish the elevation
of the base line stations.

base manuscript—See compilation manuscript.

base map—A map or chart showing certain
fundamental information, used as a base upon
which additional data of apecialized nature
are compiled or overprinted. Also, a map con-
taining all the information from which maps
showing specialized information can be pre-
pared; a source map.

base net-—A small net of triangles and quadri-
laterals, starting from a measured base line,
and connecting with a line of the main-
scheme of a triangulation net.

base sheet-—A sheet of dimensionally stable
material upon which the map projection and
ground control are pictted, and upon which
stereotriangulation or stereocompilation is
performed.

bass station—1, The point from which 5 survey
begins. 2. A geographic positon whose shso-
lute gravity value is known, In exploration,
particularly magnetic or gravity surveys, a
reference station where quantities under in-
vestigations have known values or may be
under repeated or continuous mieasurement
in order to establish additional stations in
relation to it.

base tape—A tape or band of metal or alloy, so
designed and graduated and of such excel-
lent workmanship that it is suitable for
measuriug the lengths of lines (base lines)
for controiling triangulation, and for measur-
ing the lengths of first- und second-order tra-
verse lines,

base terminals—The two extremes of the
base, Usually buried concrete blocks with a
metal plug carrying a clear mark denoting
their exact positions.

base tilt—The inclination of the air base with
respect to the horizontal. See also basal orien-
tation.

basic control—Horizontal and vertical control
of third- or higher-wrder accuracy, deter-
mined in the tield and permanently marked
or monumented, that is required to control
further surveys.

basic cover—Acrial photographic coverage of
any installation or ares of a permanent
nature with which later cover can be com-
pared to discover any changes that have
taken place, See also comparative cover,

bathygraphic—Descriptive of ocean depths,

bathymetric—Relating to the measurement of
ocean depths,

bathymetric chart—A topographi¢c map of the
floor of the ocean.

bathymetric map—-See bathymetric chart,
bathymetry—The science of determining and
interpreting ocean depths and topography.

23




batiie map--A map showing ground features in
sullicient detail for tactical use by all forces,
usually at a scale of 1:25,000,

beacon tracking -The tracking of a moving
chject by means of signals emitted from a
transmitter or transponder within or at.
tached to the object.

beam of light—A group of pencils of light, as
those originating at the many points of an
iluminated surface. A beam of parallel light
rays is a special case in which each pencil
is of such small cruss section that it may be
regarded as a ray.

Beaman arc—A specially graduated arc fitted
to the vertical circle of a transit or alidade
for the easy reduction of stadia observations.
Also called stadia circle.

Bearing—1. The horizontal angle at a given
point measured clockwise from a specific
reference datumi to a second point. Also called
bearing angle. 2. The horizontal direction of
one terrestrial point from another, expressed
as the angular distance from a reference
direction. It is usually measured from 000°
at the reference direction clockwise through
2360°. The terms bearing and azimuth are
sometimes used interchangeably, but in navi-
gation the former customarily applies to ter-
restrial objects and the latter to the direc-
tion of a point on the celestial sphere from
a point on the earth. See also astronomical
bexring; back bearing; compass hearing;
computed bearing; curve of equal bearing;
electronic bearing; false bearing; great-circle
bearing; grid bearing; Lambert bearing;
magnetic bearing; rhumb bearing; true bear.
ing.

bearing angle—See bearing, definition 1,

bearing bar—Sece azimuth instrument.

bearing circle—A ring designed to fit snugly
over & compass or corpass vepeater, and pro-
vided with vanes for observing compass bear-
ings.

bearing line—A line extending in the direction
of a bearing,

bearing of lin: (plane surveying)}—The hori-
zontal angle which a line makes with the
meridian of reference adjacent to the quad.
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rant in which the line lies. A bearing i iden-
tified by naming the end of the meridian
(north or south) frum which it is reckoned
ana the divection (east or west) of that
reckoning, Thus, a line in the northeast
quadrant making an angle of 50° with the
meridian will have a bearing of NS0O° E. In
most survey work, it is preferable to use the
term azimuth rather than bearing.

bearing tree— (USPLS) A tree used as a corner
acceasory; its distance and direction from the
corner heing recorded. Hearing trees are
identified by prescribed marks cut into their
trunks; the species and sizes of the trees are
also recorded. Also called witness tree,

bench mark (BM)—A relatively vermanent
material object, natural or artificial, bearing
a marked point whoee elevation above or
below an adopted datum is known, It is
usually monumented to include bench mark
name or number, its elevation, and the re-
sponsible agency. Sce also first-order bench
mark; permanent bench mark; primary
bench mark; second-order bench mark; tem.
porary bench mark; tidal bench mark.

Bessel spheroid (ellipsoid)—A reference ellip-
soid having the following approximate dimen-
sions: semimajor axis-6,377,397.2 meters;
semiminor axis-6,356,078.9 meters; and the
flattening or ellipticity-1,/299.16.

Besselian star numbers-—Constants used in the
reduction of & mean position of a star to an
apparent position (used to account for short-
term variations in the precession, nutation,
aberraton, and parallax),

Besselian year—See fictitious year,
Bessel’'s method—See triangle-of-error method.

Bilby steel tower—A triangulation tower con-
sisting of two steel tripods, one within the
other. It is demountable, iz easily erected, and
as easily taken down snd moved to a new
location.

B1 margin format—See bleed,

binocular——An optical instrument for use with
both ayes simultaneously,

binocular vision---Simultaneous vigsion with
both eyes,
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bmse—(USPLS) An artificial mark made upon
a tree trunk, ususily at about breast height,
in which a flat scar is left upon the tree sur-
face,

bleed—That edge of & map or chart vn which
cartographic detail is extended to the edge
of tho sheet. Also called Bl margin format;
bleeding edge; extended cojor,

bleeding sdge—Sec bleed,

blending—1. The technique of merging detail
into a amooth copy along aress of source
material overlap within the neatlines of a
map or chait. 2, Minor touchup of a mosaic
to insure even distribution of tone within
the final mosaic even though individaal prints
are not perfectly matched.

blind image—See blueline,

blip—-A spot of light or deflection of the trace
on a radarscope, loran indicator, or the like,
caused by the received signal, as from a re-
flecting object. Also called pip; eche.

blicter—See border break.

block adjustment—The adjustment of strip co-
ordinates or photograph coordinates for two
or more strips of photogrsphs. See also strip
adjustn;ent.

block-out-—Sece opanue, definition 4,

bleoming—-The term used to describe localized
overexposure caused hy incoming radiant
energy levels which exceed film emulsion
latitude thereby cauuing the image to lack
definition,

blow up--Photographic slang meaning to en-
large. An enlargement.

blueline—A nonreproducible blue image or out-
line usually printed photugraphically on pa-
per or plastic sheeting, and used as & guide
for drafting, stripping or layout. Sumetimes
called blind image,

blue magnetism-—The magnetism displayed by
the south-seeking end of a freoly . uspended
magnet. This Is the magnetiam of the earth’s
north magnetic pole. Contrasted with red
magnatisi.

blunder—A mistake; not an error as distin.
guished from mathematical and physicai
errors, Contrasted with personal errot.

Board on Geographic Names (BGN)-—An
agency within the United States Department
of the Interior, created by Exeeutive Order.
This board has jurisdiction for the review of
names of places, mountaina, streams, lakes,
and other features of the earth's terrain
which may be confused by the use of local
nues, historical names, or writings relating
to an area, The Board has authority to an-
nounce an accepted term or name for use on
maps, plats, charts, reports, and historical
stulementr prepured by or in hehalf of the
federal government,

Bonne map prejection-—A modified equal-area
map projection of the sc-called conical type,
having lines representing a standaid parallel
and a central meridian intersecling near the
center of the map. The line representing the
central 1neridian (geographic) is straight and
the scale along it is exact. All geographic
perallels are represented by ares of concen-
tric circles at their true distances apvart, di-
vided to exact scale, and al! meridians, except
the central one, are curved lines connecting
corresponding pnints on the paiallels,

border bLreak—A cartographic technique used
when it is required to extend cartographic
detail of & map or chart beyond the sheet-
lines into the margin. This terhnigue elimi-

nates the necessity of prodacing en additional
sheet. Also called a blister.

border data—See marginal data.
horder information.—Scs marginal data.

Boston leveling ivd—A two-piece rod with fixed
target on one end. The target is adjusted in
elevation by moving one part of the rod on
the other. Read by vernier. For heights
greater than 514 feet, the target end is up;
for lesser heights, the target end is down.

Bouguer anomaly—A difference between an ob-
served value of gravity and a theoretical
value at the point of observation, which has
been corrected for the etfect of topography
and elevation only, the topography being
considered as resting on a plane of indefinite
extent.

Bouguer correction--A correction made in
gravity work to take account of the altitude
(elevation) of the station and the density of
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the mass between an infinite plane through
the point of nbservation and the infinite plane
of the reference elevation,

Bouguer plate—An imnginary layer of infinite
langth and of thickness equal L the height
of the observation point above the reference
surface (usually the geoid). In applying the
Boujuer correction, the attracting layer leas-
ens tha free air effect,

Bouguer reduction--Geophysically, the
Bauguer reduction removes sl masses shove
the reference surface (usually the geoid) and
then reduces the gravity from the terrain to
the reference surface,

bovndary—That which serves to indicate the
limits of anything; the limit itself.

boundary line--A line of demarcation along
which two areas meet, In specific cases, the
word “boundary’” is sometimes omitted, as
in “state line,"” sometimes the word “line” is
omitted, as in “international boundary,”
“county boundary,” ete. The term “boundary
line” is usually applied to boundaries between
political territories, as “state boundary line,"
between two states, A boundary line between
privately owned parcels of land is termed a
property line by preference, or if a line of
the United Staies public land surveys, is
given the particular designation of that sur-
vey system, as section line, township line, ete.

boundary map—A map constructed for the pur'-
pose of delineating a boundary line and ad-
jacent territory.

boundary monuraent—A material object placed
on or near a boundary line to preserve and
identify the location of the boundary line on
the ground.

boundary survey—A survey made to establish
or to re-establish a boundary line on the
ground or to obtain data for constructing a
map or plat showing a boundary line. The
term boundary survey is usually restricted
to surveys of boundary lines between political
territories. For the survey of a houndary line
between privately owned parcels of land, the
term land survey is preferred, except that in
surveys of the public iands of the United
States the term cadastral survey s used.

boundary vista—-A lane cleared along a bound-
ary line passing through a wooded area.

Bowle effect—The indirect effect on gravity
due to the warping of the geoid, or the eleva-
tion of the gevid with respect to the spheroid
of reference,

Bowie method of adjusiment—A method for
the adjustment of large networks of tri.
angulation,

box compass—See declinatoire.

break angle—The deflection ungle between the
two vertical phases passing through the com-
mon nadir point and the principal points of
the left and right oblique photographs.

break-circuit chronometer—A chronometer
equipped with a device which automatically
breaks an electric circuit, the breaks being
recorded on a chronograph.

break tape—Sece broken tape measurement.

breakaway method—See breakaway strip
method.

breakaway strip method—A technique used
when areas to be mosaicked iie on two or
more sheets. The process involves placing a
strip of masking tape or similar material
along the mosaic edge to he transferred,
usually the neatline, The mosaic is laid in the
usual manner, then cut along the neatline,
The taped photos are lifted and transferred
to a new board for continued laying of the
next sheet, Also called breakaway method,

breaking tape—See broken tape measurement.

bridging—A photogrammetric method of estab-
lishing and adjusting control between bands

of existing ground control, both horizontally
and vertically. The term is usually qualified
as horizontal or vertical according to its pri-
mary purpose. Also called horizontal bridg-
ing; horizontal/vertical bridging; vertical
bridging.

brightness scale (photography)—The ratio of
the brightness of highlights to the deepest
shadow in the actual terrain, as measured
from the camera stations, for the field of
view under consideration.

British grid reference system—A system of
rectangular coordinates devised or adopted
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by the Britisk for use on military maps.
There is no related global plun for the many
grids, belts, and zones which make up the
Britigsh grid system, It is Leing replaced by
the Universal Transverse Mercator (UTM)
grid system,

broken base--A bage Jine for triangulation con.
sisting of two or more lines that form a con.
tinuous traverse and have approximately the
same general direction,

broken grade (tape)-~The change in grade
when the middle point of a tape is not on
grade with its ends. If the middle support for
the tape is not on the same grade as the end
supports, the fact is noted with a reference
“broken grade at—,” naming the particular
tape leagth which contsins the broken grade.

broken tape measurement (surveying)—The
short distances measured and accumulated to
total & full tape length when a standard 100-
foot tape cannot be held horizontally without
plumbing from above shoulder level. Also
called break tape; breaking tape.

broken-telescope transit—A precise astronomic
transit or theodolite in which the light pass-
ing through the objective is reflected through
a right angle by & prism placed in the trun-
nion axis,

Brown gravity apparatus—An apparatus for
measuring the acceleration of gravity whieh
utilizes the Mendenhall pendulum, but has a
clamping device for holding the pendulum in
the receiver when being transported from
station to station, and which utilizes an elec-

trical pick-up and amplifyving device for re.
cording the uscillations (pendulum) on the
chronngraph sheet.

Brunton compois—An lnstrument cumbining
the features of both the sighting compass
and the ¢lnomeler that can be used in the
hand oy upon n Jacob's staff or light tripod
for reading horizontal and vertical angles. for
leveling and for reading the magnetic bear-
ing of a line. Also called Brunton pocket tran.
sit,

Brunton pocket transit—sec Brunton compass.

bubble axis—Sce spirit level axis.

bubble level-—Su spirit level,

bubble sextant—A scxtiant in which the bubble
of a spirit level serves as the horizon.

Bullard methed of isestatic reduction-—See
Hayford-Bullard (or Bullard) method of iso-
static reduction,

bull’s-eye level—Sce circular level,

burn—A termi used Ly lithographers to denote
the process of exposing a press plate.

burnish—1. (genersl) To polish by friction
with an instrument of bone, glass, or steel.
2. (cartography) a. To restore a surface, usu-
ally paper, to its original ink receptive sur-
fuce by polishing or burnishing. &, To apply
wax-hacked stickup ot any material by heat
resulting  from friction by buinishing, 3.
Uithography) To remove small unwanted
imagery from a press plate by use of eteh
stick or snakeslip,
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C-constani—See level constant,
C-factor—An empirical value which expresses

the vertical measuring capability of a given
stereoscopic system; generally defined as the
ratio of the flight height to the smallest con-
tour interval accurately plottable. The C-fac-
tor is not a fixed constant, but varies over a
considerable range, according to the elements
and conditions of the protagraummetric sys-
tem. In planning for aerial photography, the
C-factor is used to determine the flight height
required for a specified contour interval, cam-
era, and instrument system. Also called alti-
tude-contour ratio.

CGM-13B Mission Card—A unique product de-

signed not only to give accurate positional
information on CGM-13B targets with re-
spect to launch sites but also to provide mag-
netic variation and other specific values pe-
culiar to the CGM-13B guidance system. Pro-
vided with the CGM-13B Mission Card is a
tab-run of the required “set-in"” values for
each mission.

cadastral control—(USPLS) Lines established

and marked on the ground by suitable monu-
ments, which are used as starting and closing
points in surveys of the public domain of the
United States.

cadastral map—A map showing the boundaries

of subdivisions of land, usually with the bear-
ings and lengths thereof and the areas of
individual tracts, for purposes of describing
and recording ownership, Sometimes called a
property map. See also plat.

cadastral survey-—A survey relating to land

boundaries and subdivisions, made to create
units suitable for transfer or to define the
limitations of title. The term cads ‘tral survey
is now used to designate the surveys of the
public lands of the United States, including
retracement surveys for the identification
and resurveys for the restoration of property

lines; the term can also be applied properly
to corresponding surveys outside the public
lands, although such surveys are usually
termed land surveys through preference.

cairn—An artificial mound of rocks, stones, or
masonry usually conical or pyramidal, whose
purpose is to designate or to aid in identify-
ing a point of surveying or of cadastral im.
portance.

calculated altitude— See computed altitude.

calendar day—The period from midnight to
midnight. The calendar day is 24 hours of
mean solar time in length and coincides with
the civil day unless a time change occurs
during the day.

calendar month—A division of the year as de-
termined by a calendar, approximately one-
twelfth of a year in length. While arbitrary
in character, the calendar month is based
roughly on the synodical month. The calendar
month ranges in length from 28 to 31 mean
solar days.

calendar year-—A conventional year based on
the tropical year and adjusted by “leap
vears' to fit the non-integral length of the
tropical year.

calibrated focal length (CFL)—1. An adjusted
value of the equivalent focal length so com-
puted as to distribute the effect of lens dis-
tortion in a desired manner over the entire
field used in a camera. 2, The distance along
the lens axis from the interior perspective
center to the image plane, the interior center
of perspective being selected so as to dis-
tribute the effect of lens distortion aver the
entire field,

calibration—The act or process of determining
certain specific measurements in a camera or
other instrument or device by comparison
with a standard, for use in correcting or
compensating for errors or for purposes of
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record. See also camera czlibration; field cati-
bration; shop calibration.

calibration caid— A card having a list of cali-
bration corrections or calibrated values.

calibration constants—The results obtained by
calibration, which give the calibrated focal
length of the lens-camera unit and the rela-
tionship of the principal point to the fiducial
marks of a camera and give significzt cali-
bratior. corrections for lens distortions.

calibration correction-—The value to be added
to or subtracted from the reading of an in-
strument {o obtain the correct reading.

cal’bration error—See instrument error.,

calibration plate—A glass negative exposed
with its emulsion side corresponding to the
position of the emulsion side of the film in
the camera at the time of exposure. This
plate provides a record of the distance be-
tween the fiducial marks of the camera. Also
called a master glass negative or flash plate.

calibration table—A list of calibration correc-
tions or calibrated values.

calibration templet (photogrammetry)—A tem-
plet of glass, plastic, or metal made in ac-
cordance with the calibration constants to
show the relationship of the principal point
of a camera to the fiducial marks; used for
the rapid and accurate marking of principal
points on a series of photographs. Also, for
a mulliple-lens camera, a templet prepared
from the calibration data and used in assem-
bling the individual photographs into one
composite photograph.

call—(USPLS) A reference to, or statement of,
an cbject, course, distance, or other matter
of description in a survey or grant, requiring
or calling for a corresponding item on the
land,

Callippic cycle—Four Metonic cycles or approxi-
mately 76 years.

camera—A lightproof chamber or box in which
tlie image of an exterior object is projected
upon a sensitized plate or film, through an
opening usually equipped with a lens or
lenses, shutter, and variable aperture. See
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olso aeriai camera; Ht-4 camera; ballistic
camera; continuous-strip camera; cony cam-
era; direct-scanniag camera; fan o.meras;
frarie camera; geodetic ~tellar camera; hoii-
zon camera; mapping camerg; multiple-cam.
era assembly nultip/-dens camera; PC-

1088 camera: .. aic camera; photegram-
metric cam: asi: sning camera; precizion
camera; re 1 .otating prism camera;
split cameras;, 'sr camera; stereome’vic

camern; terresiric :merz; trimetrogon com-
era; zenith camera,

camera axis—An imaginary line through th:
optical center of the lens perpendicular to the
negative photo plane,

camera calibration—The determination of the
calibrated focal length, the location of the
principal point with resect to the fiducial
marks, the point of sym: :ry, the resolution
of the lens, the degree of flatness of the focal
plane, and the lens dist rtion effective in the
focal plane of the camera and referred to the
particular calibrated focal length. In a mul-
tiple-lens camera, the calibration also in-
cludes the determination of the angles be-
tween the component perspective units. The
setting of the fiducial marks and the posi-
tioning of the lens are ordinarily considered
as adjustments, although they are sometimes
performed during the calibration process.
Unless a camera is specificully referred to,
distortion and other optical characteristics
of a lens are determined in a focal plane lo-
cated at the equivalent focal length and the
process is termed lens calibration.

camera lucida-—A monocular instrument using
a half-silvered mirror, or the optical equiva-
lent, to permit superimposition of a vertical
image of an object upon a plane. Also called
camera obscura. See also sketchmaster.

camera obscura—sSee camera lucida.

camera station—The point in space occupied by
the camera lens at the momeant of exposure.
In aerial photography the camera station is
called the air station, Alse called exposure
station.

camera transit—See phototheodolite.
Canadian grid—See perspective grid.

< en




cantilever extension--Phototriangulation from
a contralled area to an area of no control.
Also, the cornection by relative orientation
and scaling of a zerics of photographs in &
strip to obtain strip coordinates. Often short-
ened to extension,

Cape Canaveral datum—This datum is basically
the same as the Nurth American Datum of
1927, At Cape Kennedy, the datum differ-
ences are zero at triangulation station Cen-
tral and Central SE Base. Datum differances
for other points may be determined by sub-
tracting North American Datum of 1927 val.
ues from the Cape Canaveral datum values.
See ulso North American Datum of 1927,

captioning—See preferred term titling,

cardan link—A universal joint. An optical car-
dan link is a device for universal scanning
about a point.

cardinal lines—(USPLS) A general term apply-
ing, collectively, to base lines and principal
meridians, See also base line; principal merid-
ian,

cardinal points—1, Any of the four principal
astronomical directions on the surface of the
earth: north, east, south, west. 2. (optics)
Those points of a lens used as reference for
determining object and image distances. They
include principal planes and points, nodal
points, and focal points.

Carpentier inversor—One of the inversors
which corrects for the Scheimpflug condition
in a rectifier if the negative, lens, or easel
pianes are tilted and not parallel.

carrying contour—A single contour line repre-
szating two or more contours, useé to show
vertical or near-vertical topographic features,
auch as cliffs and fills.

Cartesion coordinates—A coordinate system in
which the locations of points in space are
expressed by reference to three mutually per-
pendicular planes, called coordinate plares.
The three planes intersect in three straight
lines called coordinate axes.

cartographic annotation—The delineation of
additional data, new features, or deietion of
damaged or dismantled features on a mosaic
to portray current details. Cartographic an-

notations may include elevation values for
airfields, cities, and large bodies of water;
new construction und destroyed or dismantled
roads, railroads, bridges, dams, target instal-
lations, and culturai features of landmark
significance.

cartographic compilation—See compilation,
definition 1.

cartographic film—Film with a dimensionally
stable base, used for map negatives and/or
positives. Usually referred to by trade name.

cartographic license—The freedom to adjust,
add, or omit map features within allowable
limits to attain the best cartographic ex-
pression. License must not be construed as
permitting the cartographer to deviate from
specifications.

cartographic photography—See mapping pho-
tography.

cartographic program—The summation of car-
tographic products and services to be accom-
plished in a given time period with a speci-
fied amount of manpower and dollar re-
sources.

cartography—The art and science of expressing
graphically, by maps and charts, the known
physical features of the earth, or of another
celestial body; often includes the works of
man and his varied activities.

cartometric scaling—The accurate measure-
ment of geographic or grid coordinates on a
map or chart by means of a scale. This
method may be used for plotting the posi-
tions of points, or determining the location
of points,

carving—The development of the model surface
by carving away the steps of the plaster step
cast in the production of relief models,

Cassini map projection—A conventional map
projection constructed by computing the
lengths of ares along a selected geographic
meridian and along a great circle perpendicu-
lar to that meridian, and plotting these as
rectangular coordinates on a plane,

Cassini-Soldner map projection—Similar to a
polyconic map projection except that it uses
but one eentral merilian for a whole series.
Best adapted for north-south belts and large-
scale maps of small areas.
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casting —The process of reproducing relief mod-
els in plaster or epoxy from the terrair b0
of the model, or after the surface of the
model has been developed. Models are first
cast negative, from which any number of
positive castings may be made,

eatadioptric system (oplics)—An optical! sys-
tem containing both refractive and reflective
elements,

catenary correciion (iaping)—See sag correc-
tion (taping).

catoptric system (optics)—An optieal system
in which all elements are reflective (mirrors).

cautionary note—Information culling special at-
tention to some fact, usually a danger ares,
shoewn on a map or chart.

celestial coordinates—Any set of coordinates
used to define a poiait on the celestial sphere.

celestial equator—The great circle on the celes-
tial sphere whose plane is perpendicular to
the axis of rotation of the earth. Also called
equinoctial.

celestial equator system of coordinates—A set
of celestial coordinates based on the celestial
equator as the primary great circle; usually
declination and hour angle or sidereal hour
angle. Same as equator system; equatorial
aystem; eguinoctial system of coordinates,

celestial fix—A position established by means
of observation on one or more celestial bodies,

celestial geodesy—The branch of geodesy which
utilizes observations of near celestial bodies,
including earth satellites, to determine the
size and shape of the earth.

celestial horizon—That circle of the celestial
sphere formed by the intersection of the ce-
lestial sphere and a plane through the center
of the earth and perpendicular to the zenith-
nadir line. Also called rational horizon,

celestial latitude—Angular distance north or
south of the ecliptic; the arc of a circle of
latitude between the ecliptic and a point on
the celestial sphere, measured northward or
southward from the ecliptic through 90°, and
lrooted N or S to indicate the direction of
n.~asurement. Also called ecliptic latitude.

32

celestinl line of position—A line of position de-
termined by means of one or more celestial
hodies,

celestia! longitude—Angular distance east of
the vernal equinox, along the ecliptic; the are
of the ecliptic or the angle at the ecliptic pole
between the circle of latitude of the vernal
equinox and the circle of !atitude of a point
on the celestial sphere, measured eastward
from the circle of latitude of the vernal equi-
nox, through 360°. Also called ecliptic longi-
tude.

celestinl mechanies—The study of the theory of
the motions of celestial bodies under the in-
fluence of gravitational fields.

celestial meridian—An hour circle of the celes-
tial sphere, through the celestial poles and
the zenith. The two intersections of the celes-
tial meridian with the horizon are known as
the north and south points.

celestial observation—Observation of celestial
phenomena. The measurement of the alti-
tude of a celestial body, and sometimes to
measurement of azimuth, or to both altitude
and azimuth, Also the data obtained by such
measurement.

celestial parallel—See parallel of declination,

celestial pole— Either of the two points of in-
tersection of the celestial sphere and the
extended axis of the earth.

celestial refraction—See astronomical refrac-
tion.

celestial sphere——A sphere of indefinitely large
radius, described about an assumed center,
and upon which positions of celestial bodies
are projected along radii passing through the
bodies. I'or observations on bodies within
ithe limits of the solar system, the assumed
center is the center of the earth. For bodies
where the parallax is negligible, the assumed
center may be the point of observation.

celestial triangi»--4 spherical triangie on the
celestial sphere, zspecially the aavigational
triangle.

center line—1. (USPLS) The line connecting
opposite corresponding quarter cormers or op-
posite subdivigion-of-section corners or their
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theoretical positions. 2. A line extending
from the true center point of overiapping
aerial photos through each of the transposed
center pointa,

center of gravity—The point at which all the
given mass of a body or bodiez may be re-
grurded to be concentrated as far ay motion
is concerned. Also called center of mass.

center of Instrament—The point on the vertical
&xis of rotation of an instrument at the same
elevstion as the axis of collimation when that
axis is in a horizontal position. In a transit
or theodolite, it is close to or at the intersec-
tion of the horizontal and vertical axis of
the instrument.

center of masa—See center of gravity.

center of oscillation (pendulum)—The position
in a compound pendulum of the particle
which corresponds to the heavy particle of
an equivalent simple pendulum. The centers
of suspension and oscillation are interchange-
able If the center of oscillation is made the
ceuter of suspension, the former center of
suspension becomes the new center of oscil-
lation. This principle is the basis of design
of compound reversible pendulums.

center of projection—See perspective center.
center of radiation—See radial center.

center of suspensien (pendulum)—The fixed
point about which a pendulum oscillates. See
also center of oacillation.

center of the photograph-—See photograph cen-
ter,

center point—See radial center.

centimeter-gram-second system—A system of
units based on the centimeter as the unit of
length, the gram as the unit of mass, ang the
mean solar sgecond as the unit of time,
Usually referred to as c.g.8. system,

central force—A force which for purposes of
computation can be considered to be concen-
trated at one central point with its intensity
at any other point being a function of the
distance from the central point. Gravitation
is considered as a central force in celestial
mechanics.

central force field—The spatial distribution of
the influence of a central force.

central force orbit—The theoretical orbit
achieved by a particle ~ negligible mass mov-
ing in the vicinity of a point mass with no
eiher forces acting; an unperturbed orbit,

central meridisn—1. The lize of longitude at
the center of a projection. Generally the basis
for constructing the projection. 2. (state
plane-coordinate system) The meridian used
48 the axis of Y for computing projection
tables for a state coordinate system, The cen-
tral meridian of the system usually passes
close to the center of figure of the area or
zone for which the tables are computed.

central-point fizure—A triangulation figure
consisting of a polygon with an interior sta-
tion, formed by a series of adjoining triangles
with a common vertex at the interior station.

central repository—See centralized data library.

centralized data library—The primary Depart-
ment of Defense library where all data of a
designated subject are maintained for serv-
icing all authorized Department of Defense
agencies. Also called central repusitory.

centrifugal foree-—The force with which a body
moving under constraint along a curved path
reacts to the constraint. Centrifugal force
acts in a direction away from the center of
curvature of the path of the moving body.
As a force caused by the rotation of the earth
on its axis, centrifugal force is opposed to
gravitation and combines with it to form
gravity, Contrast with centripetal force.

centripetal force—The force directed toward
the center of curvature, which constrains a
body to move in a curved path. Contrasted
with centrifugal force.

chain—A device used by surveyors for measur-
ing distance, or the length of this device as
a unit of distance. The usual chain is 66 feet
long, and consists of 100 links, each 7.92
inches long, See also Gunter's chain; engi-
neer's chain,

chain gage-—See tape gage.
chaining—See taping.
chaining pin—See pin.
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challenger—-See interrogator-responsor.
chambered spirit level—A level tube with a par-

tition near one end which cuts off a smuall air
regervoir so arranged that the length of the
bubble can be regulated.

character—The distinctive trait, quality, prop-

erty, or behavior of man-made or natural fea-
tures as portrayed by 8 cartographer. The
more character applied to detail, the more
closely it will resemble these features as they
appear on the surface of the earth. Con-
trasted with generalization.

characteristic curve (photography)—A curve

showing the relationship between exposure
end resalting density in a photographic im-
age, usually plotted as the density (D)
against the lcgarithm of the exposure (log
E) in candle-meter-seconds. It is also called
the H and D curve; the sensitometric curve;
the D log E curve; time-gamma curve; den-
sity-exposure curve. See also contrast; den-
gity, definition 1.

chart—1. (noun) A special-purpose map, gen-

erally designed for navigation or other par-
ticular purposes, in which essential map in-
formation js combined with various other
data eritical to the intended use. 2, (verb)
To prepare a chart, or engage in a charting
operation, See «¢lso aeronautical chart; aero-
nantical pilotage chart; aeronautical plan-
ning chart; air target chart; anchorage
chart; approach chart; azimuthal chart; azi-
muthai equidistant chart; Baldwin solar
chari; bathymetric chart; chartlet; coastal
chart; combat chart; conformal chart; conic
chart; conic chart with two standard paral-
lels; consol chart; cotidal chart; current
chart; Decca chart; enroute chart; equatorial
chart; firing chart; general chart; gnomonic
chart; great circle chart; harbor chart; his-
torical chart; hydrographic chari; ice chari;
index chart; instrument approach chart; ivo-
baric chart; isoclinic chart; isogonic chart;
isogriv chart; isomagnetic chart; isoporic
chart; Lambert conformal chart; local chart;
long range navigation chart; bran chart;
magnetic chart; Marsden chart; mean chart;
Mercator chart; meteorological chart; mile-
age chart; miscellaneous chart; modified
Lambert conformal chart; new chart; oblique
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chait: oblique Mercator chart; obsolete
chart; Operational Navigaticn Chart} ortho-
graphic chart; orthomorphic chart; perspec-
tive chart; pilot chart; Pilotage Chart; plan-
ning chart; | lotting chart; polar chart; poly-
conle chart; radar chart; rectangular chart;
ronte -hart: asiling chart; search and rescue
chart; secant conic chart; sectional chart;
sextant chart ; simple conic chart; star chart;
stereographic chart; surface chart; tidal cur-
vent chart; time zone chart; track chart;
transverse chart; transverse Mercator chart;
virtual PPI reflectoscope (VPR) chart; visi-
bility chart; World Aeronautical Chart.

chart datum—See hydrographic datum.

charted depth—The vertical distance from the
tidal datum to the bottom surface.

charting photography—>See mapping photog-
raphy.

chartlet—A small chart, such 18 one showing
the coverage of n loran rate, or those an-
nexed to Notices to Mariners.

check point—1. A predetermined point on the
earth’s surface used as a means of controlling
movement, a registration target for fire ad-
justment, or a reference for location. 2. Geo-
graphical location on Jand or water abeve
which the position of an aircraft may be de-
termined by observation or by electronic
means. 3. A point, selected on obliques only,
in the vicinity of each tie point and distant
point for the purpose of checking the icdenti-
fication of these points.

check profile—A profile plotted from a field
survey and used to check a profile prepared
from a topographic map. The comparison of
the two profiles served as a check on the
accuracy of the contoura on the topographic
map,

checked spot elevation—An elevation deter-
mined by two or more independent sets of
measurements, or by a closed traverse, in
which the results agree within a specified
ligmnit,

checking positive—A composite printing on
glass of the contour and drainage drawings
used on the shadow projector for checking
the horizontal accuracy of landforms to be
developed on relief models.
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chopping (atar or satellitz trails)—Interrupting
the photographic image of a star or satellite
trail by a shutter or other device to provide
precise timing and orientation data for geo-
detic observations of aerospace vehicles
amainst g stellar hackground,

chord—1. (route surveying) Chord used In
highway and other surveys to indicate a
straight line between two points on a curve,
regardleas of the distance between them. 2.
(USPLS) The line of & great circle connect-
ing any two selected corners on a base line,
standard parallel, or latitudinal township
boundary.

chorographic map—Any map representing
iarge regions, countries, or continenta on a8
small scale. Atlas and small scale wall maps
belong in this class,

chromatic aberration—See lateral and longi-
tudinal chromatic aberration.

chronograph—An instrument for producing a
graphical record of time as shown by a clock
or other device. In use, a chronograph pro-
duces a double record: The first is made by
the associated clock and forms a continuous
time scale with significant marks indicating
periodic beats of the time keeper; the second
iz made by some external! agency, human or
mechanical, and records the occurrence of an
event or of a series of events.

chronometer—A portable timekeeper with cora-
pensated balance, capable of showing time
with extreme precision and accuracy. See
also break-circuit chronometer; hack chro-
nometer.

chronometer correction—See clock correction.

chronometer error—The amount by which the
chronometer differs from Greenwich mean
time,

chronometer rate—See clock rate.

cine-theodolite—A photographic tracking in-
strument which records on each film frame
the target and the azimuth and elevation
angles of the optical axis ¢f the instrument.

circle- See colures; diurnul circle; equin?ictial
colure; great circle; horizonal circle; hour
circle; parallel of altitude; parallel of declina-
tion; polar circle; primary great circle; prime

vertical circle; principal vertical circle; sec-
ondary circle; secondary great circle; ainall
circle; solstitial colure; tilt circle; vertieal
circle,

circle of confusion (optics)—The circular im-
age of a distant point chject as formed in g
focal plane by a lens, A distant point object
(e, o star) is imaged in a focal plane of &
lens as 2 circle of finite size, because of such
conditions as (1) the foeal plane's not being
placed at the point of sharpest focus, (2) the
effect of certaln aberrations, {3} diffraction
at the lens, (4) grain in a photographic
emualsion, and/or (b) poor workmanship in
the manufacture of the lens,

cirele of declination—See hour circle,
circle of equs) altitude——-See parallel of altitude.,

circle of equal declination—See parallel of decH-
nation,

circle of latitude—1. A great circle of the celes-
tial sphere through the ecliptic poles, and
hence perpendicular to the piane of the eclip-
tie. 2. A meridian, along which latitude is
measured,

circle of longitude—1. A circle of the culestial
sphere, parallel to the ecliptic. 2. A cirele on
the surface of the earth, parallel to the plane
of the equator; a parallel, along which longi-
tude is measured. Also called parallel of lati-
tude.

circle of perpetual apparition—That circle of
the celestial sphere, centered on the polar
axis and having a polar distance from the
elevated pole approximately equal to the lati-
tude of the observer, within which celestial
bodies do not set. Contrasted with circle of
perpetuzl occuitation,

circle of perpetual occultation—That circle of
the celestial sphere, centered on the polar
axis, and having a polar distance from the
depressed pole approximately equal to the
latitude of the observer, within which celes-
tial bodies do not rise. Contrasted with cir-
cle of perpetual apparition,

circle of position—A small circle on the globe
(earth) at every point of which, at the in-
stant of observation, the observed celestial
body (sun, star, or planet) has the same alti-
tude and, therefore, the same zenith distance.
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circle of right ascensdon—.See hour circle,

circle of the sphere—A circle upon the surface
of the sphere, specifically of the earth or of
the heavens, called m great circle when its
plane passes through the center of the
sphere; in ali other cases, a smalii circie.

circle position—See position, definition 4.

circuit (leveling or traverse)—A continuoua
line of levels, & series of lines of levels, or &
combination of lines or parts of lnes of
levels, such that a continuous series of meas-
ured differences of elevation extends around
the circuit or loop and then buck to the start-
ing point. Also applied to a continuous line of
transit traverse in a similar manner.

circuit closure (leveling)—The amount by
which the aigebraic sum of the measured dif-
ferences of elevation around a ecircuit fails
to equal the theoretical closure of zero. See
also error of closure, definition 4.

circular cylindrical coordinates—See cylindrieal
coordinates,

circular Jevel—A spirit level having the inside
surface of its upper part ~round to spherical
shape, the outline of the bubble formed being
circular, and the graduations being concen-
tric circles. This form of spirit level is used
where a high degree of precision is not re-
quired, as in plumbing a level rod or setting
an instrument in approximate position. Same
as bull’s-eye level and universal level,

circulation map—See traffic cireulation map.

circumferentor—A type of surveyor’s compass
having slit aights on projecting arms.

circumlunar—Around the moon, generally ap-
plied to trajectories.

circum-meridian altitudes—Ex-meridian alti-
tudes observed for determination of latitude
when a heavenly body is close to tranait,

eircumpolar—Revolving about the elevated pole
without setting. A celestial body is circum-
polar when its polar distance is approxi-
mately equal to or less than the latitude of
the observer.

cislunar—1, This side of the moon. 2. Of or per.
taining to phenomena, projects, or activity in
the space between the earth and the moon,
or between the esrth and the moon's orbit.

cistern barometer—A mercury barometer in
which & column of mercury is enciosed in &
vertical glass tube, the upper end of which
is semled and exhausted of air, and the lower
end placed in a cistern or reservoir of mer-
cury which is exposed to atmospheric pres-
sure. The atmoapheric pressure on the fres
surface of the mercury in the cistern deter.
mines the height to which the mercury will
rise in the vertical tube. This may be meas-
ured, and the presaure reported in terms of
that height, as in inches of mercury.

city plan—A large acale, comprehensive map
of a city delineating streets, important build-
ings and other urban elements, if compatible
with the scale of the map. Relief is shown
when important. Also termed town plan.

city survey—A specialized type of land survey
restricted to work completed primarily within
the limits of a city.

civil day—A aolar day beginning at midnight.
The civil day may be based on either apparent
solar time or mean solar time; it begins 12
hours earlier than the astronomical day of
the same date.

civil time—Solar time in a day (civil day) that
begins at midnight. Civil time may be either
apparent solar time or mean solar time; it
may be counted in two series of 12 hours
each, beginning at midnight, marked “a.m.”
(ante meridian), and at noon, marked “p.m.”
(post meridian), or in a single series of 24
hours beginning at midnight.

Clairaut’s Theorem—A theorem that estab-
lishes a relationship between the flattening
of the spheroid and the difference between
the force of gravity at the pole and the force
of gravity at the equator.

clamping error—A systematic error in observa-
tions made with a repeating theodolite caused
by strains set up by the clamping devices of
the instrument.

Clarke spheroid (ellipsoid) of 1866—A refer-
ence ellipsoid having the following approxi-
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mate dimensions: semimajor axis—=6,378,-
206.4 meters; semiminor axis—&6,356,683.8
meters; and the flattening or ellipticity—1t,
294.97.

Clarke spheroid (eitipmsoid) of 1880-—A refer-
ence eilipsoid having the following approxi-
mate dimensions; semimajor axis—=6,378,-
249.1 nmeters; and the flattening or ellipticity
—1/208.48,

clasgification copy—a speciglized itern of source
material used as a guide by the compiter and/
or drafisman in preparing & map or chart.
Usually conaists of detailed information per-
taining to roads, railroads, city data, and the
like that has been developed from field sur-
veys, Usually furnished in the form of over-
lnys, annotated maps, drawings, photographs,
or field sheeta.

classification survey-—See fleld inspection.
clearing y-parallax—See relative orientation.

clinometer-—A aimple instrument used for
measuring the degree of slcpe in percentage
or in angular measure.

elock correction—The quantity which is added,
algebraically, to the time shown by a clock
to obtain the time of a given meridian. If
the clock is slow, the correction is pozitive;
if fast, negative. When applied to a chronom-
eter it is called chronometer correction.

clock rate—The amount gained or lost by a
clock in a unit of time. When applied to &
chronometer, it is called chronometer rate.

clockwise angle—See angle to right.

closed traverse—A survey traverse which
starts and ends upon the same station, or
upon stations whose positions have been de-
termined by other surveys.

clovest approach—1, The event that occurs
when two planets or other celestial bodies are
nearest to each other as they orbit about
the sun or other primary. 2, The place or
time of such an event,

closing—The act of finishing a survey process
8o that the accuracy may be checked.

closing corner— (USPLS) A corner at the inter-
section of a surveyed boundary with a previ-
ously established boundary line. Closing cor-
ners arc established to further subdivide a
township, range, or section, and at the
boundaries of reservations, grants, claims,
and other previously aurveyed or segregated
tracta of land.

closing error—-See error of closure, definition 1,

closing the horizon—Measuring the last of a
sarias of horizontal angles at a station, re-
quired to make the series complete around
the horizon. At any station, the sum of the
horizontal angles between adjacent lines
should equal 380°.

cloaing township corner—(USPLS) The point of
intersection of & guide meridian or any range
line with the previously established standard
parallel, or a base line, when these lines are
survey in the normal rectangular plan, Also,
the point of intersection of any township
boundary line, either running north and
south, or east and west, with any previously
established line.

closure—See error of closure, definition 1.

closure of horizon—See error of closure, defi-
nition 6.

closure of traverse—Sce error of closure, defi-
nition 8,

closure of triangie—See error of closure, defi-
nition 7.

coaltitude—The complement of altitude, or
ninety degrees minus the altitude. The term
has significance only when used in connec-
tion with altitude measured from the celes-
tial horizon, when it is synonymous with
zenith distance.

coastal chart—A nautical chart intended for in-
shore coastwise navigation when a vessecl's
course may carry her inside outlying reefs
and shoals, for use in entering or leaving bays
and harbors of considerable size, or fur use
in navigating larger inland waterways.

coastlining—The process of obtaining data from
which the coast line can be drawn on a chart.

Coast-Survey method—See trinngle.of.-error
method.
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coated lenn--A lena whose air-glass surfaces
have heen coated with & thin transparent film
of such index of refraction as to minimize
the light loss by reflection. This reflection
loss for uncoated lenses amounts tv approxi-
mately 49 par air-gines surface,

codecnation—The coinplement of the declina-
tion, or ninety degreca minus the declination.
When the declination and latitude are of the
same name, codeclination is the same as polar
distance measured {from the elevated pole.

coefficient of refraction-~The ratio of the re-
fraction angle at the pelnt of observation to
the angle at the center of the earth sub-
tended by the arc connecting the point of
obgervation and the observed point.

cogeoid—See compensuted geold,

coincidence—1, (bubble viewing) A prismatic
arrangement common to leveling instruments
wherein one half of opposite ends of the
leveling bubble are brought into view in a
single image. Coincidence is achieved when
the two halves of the bubble ends match. 2.
(pendulum) An exact agreement in occur-
rence of a prescribed phase of the beat of a
free-swinging pendulum and a prescribed
phase of the heat of a clock or chronometer.

coincidence method (pendulum)-—The determi-
nation of the period of a free-swinging pen-
dulum by observing the time interval be-
tween coincidences with a clock pendulum or
chronometer beat.

colatitude—The complement of the latitude, or
90° minus the latitude. Colatitude forms one
side, zenith to pole, of the astronomical tri-
angle. It is the side opposite the celestinl
body.

collation--1. The verification of the order, num-
ber, and date of maps, 2. The assembling of
pages of publications in sequence.

collection—The process of arranging for and
obtaining existing data from one or more
sources for a library file or a specific mapping,
charting, and geodetic production program.

collection requirement—An identified gap in in-
formation or material holdings including gen-
eral requirement statements intended for
field collection action. Not intended to apply
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to data requirements svailable from existing
Department of Defense data libraries.

collimate—1. (physics and astronomy) To ren-
der parallel to a cortain line or direction; to
render parallel, ns rays of light; to adjust
the line of sight or lens axis of an ovptical
instrument so that it {s in its proper position
relative Lo the other parts of the instrument.
2. (photogrammetry) To adjust the fiducial
marks of a camera so that they define the
principal point. Alse called adjustment for
collimation; colimation; collimation adjust.
ment. Sce also collimating marks; fiducial
marks, definition 1,

collimation adjustment--See collimate, defini.
tion 2,

collimation axis—The line through the rear
nodal point of the objective lens when It is in
proper position relative to the other parts of
the instrument,

collimation error—The angle by which the line
of sight of an optical instrument differs from
what it should be, Also called error of colli-
mation.

collimation plane—The plane described by the
collimation axis of a telescope of a transit
when rotated around ity horizontal axis,

collimating eyepiece—A prismatic eyepiece used
with a collimator.

collimating marks--Marks on the stage of a re-
duction printer or projection equipment, to
which & negative or diapositive is oriented.

collimator—An optical device for artificially
creating a target at infinite distance, a beam
of parallel rays of light; used in testing and
adjusting certain optical instruments, It
usually consist. of a converging lens and a
target, a system or arrangement of cross-
hairs, placed at the principal focus of the
lens. See also autocollimator; collimating eye-
piece; vertical collimator.

color compoaite-—-A composite in which the com-
ponent images are shown in different colors.
See also composite.

color gradients—See hypcometric tinting.
color-intensgified photomap—See photomap.

color plate—A general term for the press plate
from which any given color is printed. Nor-
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mally, the term is modified to retlect a spe-
cific color or type of plate, such as brown
plate, or contour plate,

color proof. A single or com; wite copy of each
color of a polychrome (muflicolor) printing
whigh may he produced by any moethod.

coior-proof process--A photomechanical print-
ing process which makes possible the com-
bining of negative suparations by successive
exposures to produce a composite color proof
on a vinylite sheet, The method is usually re-
ferred to by the manufacturer's trade name
of the materials used,

color separation—1. A photographic process
using filters, so that only multi-color copy can
be separated into the primary colors. 2. The
process of preparing a separate drawing, en-
graving or negative for each color required in
the production of a lithographed map or
chart.

color-separation drawing—One of a set of draw-
ings which contains similar or related fea-
tures, such as drainage or culture, There are
as many drawings as there are colors to be
shown on lithographed copy.

color-separation guide—Sece guide,

colures—The hour circles through the equi-
noxes and the solstices. See also equinoctial
colure; solstitial colure,

coma—An aberration affecting the sharpness of
images off the axis in which rays from a
point object off the axis passing through a
given circular zone of the lens comes to a
focus in a circle rather than a point, and the
circles formed by rays through different
zones are of different sizes and are located at
different distances from the axis. Therefore,
the image of a point object is comet-shaped.

combat chart—A special purpose chart of a
land-sea area using the characteristics of a
map to represent the land area and the char-
acteristics of a chart to represent the sea
area, with such special characieristics as to
make the chart most useful in military opera-
tions, particularly amphibious operations.
Sometimes called a map-chart.

combination plate—Halftone and line work on

one plate. Also, two or more subjects com-
bired on the same plate.
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Command Operational Priority Reguirements
List (COPRL)-—A list of the total Unifled
and Specified Command/Department require-
ments for ATMP validated air target ma-
terinls an compiled by each of the U & 8 Comi-
mands and, as appropriate, the Military De-
pariments. The COPRL includer fur vach
required graphic, an assigned relative prior-
ity based on the “users” need, and also an
evaluation of the adequacy of inlelligence/
radar annotations if the required coverage is
availahble,

common establishment—See establishment of
the port.

conparative cover—(Coverage of the same area
or object taken at different times, to show
any changes in detail. See also basic cover.

comparator—1. An instrument or apparatus for
measuring a dimension in terms of a stand-
ard. 2, A precision optical instrument used to
determine the rectangular coordinates of a
point with 1 spect to another point on any
plane surface, such as a photographic plate.
3. (surveying; ‘n instrument for comparing
standards of lenath; for subdividing such
standards; or for determining a standard
length of measuring devices (bar, tape, ete.).
See also field comparator; monocomparator;
stereccomparator; vertical comparator (pen-
dulum).

comparator base-—See field comparator.

compass—An instrument for indicating a hovi-
zontal reference direction relative to the
earth. See also aperiodic compass; astrocom-
pass; Brunton compass; circamferentor;
declinatoire; declinometer; earth inductor
compass; gyrocompass; gyroscopic compass;
lensatic compass; liquid hand compass; mag-
netic compass; peep-sight compass; prismatic
compass,

compass amplitude—Amplitude relative to com-
pass east or west,

compass bearing—Direction relative to north as
indicated by a compass.

compass index error—The instrument error in
the magnetic benring given by readings of
the needle.

compass north—See magnetic north.
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comphia Fose—aA gradualed circle, usuaily
marked in deg:ees, indicating directions and
printed or inscribed on an appropriate me-
dium.

compass rule—A method of balancing a aurvey.
Corrections corresponding to the closing er-
rors in latitude and departure are distributed
according to the proportion: length of line
to total length of traverse. The compass rule
is used when it is assumed that the closing
errors are as much due to errors in observed
angles a8 to errors in measured distances,

compase survey——A traverse survey which re-
lies on the magnetic needle for orienting the
sequence as & whole or for determining the
bearings of the lines individually.

compensated geoid—A theoretical geoid derived
from the actual geoid by the application of
computed values of the deflection of the ver-
tical which depend upon the topography and
isostatic compensation. Also called rogeoid.

compensating backsights and foresights—When
backaight and foresight distances are equal
at a given position of a level instrument, the
effects of curvature, refraction, and lack of
adjustment of line of sight (if bubble is
leveled when taking a rod reading) are com-
pensated for. Backsight and foresight dis-
tances are commonly controlled by the use
of pacing or atadia.

compensating base.line meaguring apparatus—
A base apparatus having a length element
composed of two metals having different co-
efficients of thermal expansion, so arranged
and connected that the differential expansion
of its components will maintain a constant
length of the element under all temperature
conditions of use.

compensating error—An error that tends to off-
set a companion error and thus obscure or
reduce the effect of each.

compensating lens (photogrammetry)—Lenses
introduced into an optical system to correct
for radial distortion.

compensation plate (photogrammetry)—A
glass plate having & surface ground to a pre-
determined shape, for insertion in the optical
system of a dispositive printer or plotting in-
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strument, io compensate for radial distortion
introduced by the camera lens.

compilation-—1. (cartography) The production
of a new or improved map, or portion of a
map, from existing maps, aerial photographs,
surveys, new data ard other sources. 2. (pho-
togrammetry) The production of a map, or
portion of a map, from aerial photographs and
geodetic control data, by means of photo-
grammetric instruments. Sometimes called
stereocompilation. See also delineation;
Klimsch compilation method (rellef); photo-
delineation; primary compilation; secondary
compilation.

compilation history—Complete information re-
garding the development of a chart. It ex-
plains problems encountered and their solu-
tion, and aids in simplifying the research and
analysis of source materials considered for
compilation or revision of other charts. The
compilation history contains information on
the planning factors, source materinls util-
ized, control, compilation methods, drafting,
reproduction, and edit procedures.

compilation instructions—Written directions
describing cartographic sources and their use
in determining information to be compiled.
Compilation instructions are not to be con-
fused with specifications.

compilation manuscript—The original drawing,
or groups of drawings, of a map or chart as
compiled or constructed from various data
on which cartographic and related detail is
delineated in colors on a stable-base medium.
A compilation manuscript may consist of a
single drawing called a base manuscript, or
because of congestion, several overlays may
be prepared showing vegetation, relief,
names, and other information. Since the lat-
ter is usually the case, the base together with
its appropriate overlays are collectively
termed the compilation manuscript. The gen-
eral term manuscript is not recommended
without adequate qualification.

compilation scale—The scale at which a map or
chart is delineated on the original manu.

seript. This scale may be larger than repro-
duction scale.

compilation symbols-—See symbols book.




coiapiled map—A map incorporating informa-
tion collected from various sources; not com-
piled from survey data rmade for the map in
question,

component—1. One of the parts into which
& vector quantity can be divided. For ex-
ample, the earth’s magnetic force at any
point can be divided into horizontal and ver-
tical components, 2. One of the parts of a
complete syatem. 3. See constituent.

compesite—Reproduction from a successive
series of images. A proof made by exposing
color-separation negatives one after the other
on a single sheet of paper. Used in checking
and editing. Sometimes called composite
print, See also color composite; color proof.

composite map—A map which portrays infor-
mation of two or more general types. Usually
a compiled map, bringing together on one
map, for purposes of comparison, data which
were originally portrayed on separate maps.

composite photograph (aerial photography)-—
A photograph made by assembling the sepa-
rate photographs, made by the several lenses
of a multiple-lens camera in simultaneous
exposure, into the equivalent of a photograph
taken with a single wide-angle lens.

composite print—See composite,
compound centrifugal force—See Coriolis force.

compound harmonic motion—The projection of
two or more uniform circular motions on a
diameter of the circle of such motion.

compound pendulum—Any actual pendulum. A
compound pendulum may be considered as
composed of an indefinitely large number of
material particles, at different distances from
the center of suspension, each constituting a
simple pendulum, The period of vibration (os-
cillation) of the compound pendulum may be
taken as a resultant of the periods of the
simple pendulums of which it is composed.

compresgion—Sece flattening (of the earth),

computed altitude—Altitude determined by
computation, table, mechanical computer, or
graphics,

computed azimuth angle—Azimuth angle de-
termined by computation, table, mechanical
device, or graphics for a given place and time.

compuied bearing—Hearing angles determined
by computation from known bearings. Simi-
lar to computed azimuth angles.

computed data method—A method of rectifica-
tion with an autofocus rectifier whereby tilt
existing in an aerial photograph is computed
and, from these computations, the instru.
ment settings are established mathematical-
ly. Rectification is then accomplished without
further comparison to templet or other guide
base.

concave lens—See hegaiive lens,

concluded angle (triangulation)—The third
angle of a triangle, not measured, but com-
puted from the two other angles.

condition equation—An equation which ex-
presses exactly certain relationships that
must exist among related quantities, which
are not independent of one another, exist a
priori, and are separated from relationships
demanded by observation. See also angle
equation; azimuth equation; correlate equa-
tion; latitude equation; length equation;
longitude equation; normal equation; obser-
vation equation; vperpendiculsr equation
(traverse); side equation; side equation
tests.

conditions—A term used in setting up equa-
tions for computation and adjustment of
triangulation.

configuration of terrain—See topographic ex-

pression,

conformal chart—A chart on a conformal pro-
jection.

conformal map projection—A map projection
on which the shape of any small area of the
surface mapped is preserved unchanged,
Same as orthomorphic map projection.

conic chart—A chart on a conic projection,

conic chart with two standard parallels—A
chart on the conic projection with two stand-
ard parallels. Also called secant conic chart,

conic map projection—A map projection pro-
duced by projecting the geographic meridians
and parallels onto a cone which is tangent to
(or intersects) the surface of a sphere, and
then developing the cone into a plane. Conic

41




map projectiols may be considered as in-
clucing cylindrical map projections when the
apex of the cone is at an infinite distance
from the sphere, and projections on 2 tangent
plane when that distance is zero. Conic map
projections may be illustrated with a single
cone which is tangent fo the sphere or which
cuts the sphere along two parallels; or they
may be a series of tangent cones, all with
apexes on an extension of the axis of the
sphere, at constantly increasing (or decreas-
ing) distances from the sphere. It is bes.
used to show areas of large longitudinal
rather than latitudinal distances. Also called
tangent vonical map projection,

conic map projection with two standard paral-
lels—-A conic map projection in which the
surface of a sphere or spheraid, such as the
earth, is conceived as developed on a cone
which intersects the sphere or spneroid along
twn standard parallels, The Lambert con-
formal projection is an example. Also called
secant conic map projection.

conjugate distance—The corresponding dis-
tances of object and image from the nodal
points of the lens.

conjugate image points—A term formerly used
to denote the images of a single object point
on two (or more) overlapping photographs.
ilse of this term is not recommended as it
may lead to confusion with accepted uzage in
optics, wherein conjugate points (object and
image) apply to one lens or lens system and
are physically related according to the equa-
tions given under the definition of conjugate
distance. See preferred term corresponding
image points,

conjugate image rays—=See preferved term cor-
respending image rays.

conjuga. . oints—See corresponding images.

conjunction—the situation of two celestial bod-
ies having the same celestial longitude or
the same sidereal hour angle. See also infer-
ior conjunction; opposition; superior conjunc-
tion.

connection (geodetic)—The systematic elimina-
tion of discrepancies between adjoining or
overlapping triangulatin networks for the
purpose of establishing a common framework
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from which long-range measurements can be
taken.

connecting triuverse—A traverse which starts
and ends at separate points whose relative
positions have been deternnined by a survey
of an equal- or higher-order of accuracy.

consecutive mean—A smoothed representation
of & time series derived by replacing each ob-
served value with a mean value computed
over a selected interval. Consecutive means
are used in smoothing to eliminate unwanted
periodicties or minimize irregular variations.
Also called moving average; overlapping
mean; running mean.

consol—A long-range radio aid to navigation,
Jie emissions of which, by means of their
radio frequency modulation characteristics,
enable bearing to be determined.

consol chart—A chart showing consol lines of
position.

constant error—A systematic error which is
the same in both magnitude &nd sign
throughout a given series of observations,
such as an index error of an instrument.

constant of aberration—The maximum aber-
zation of a star observed from the surface of
the earth, 20.49 seconds of arc.

consiant of gravitation—The proportionality
factor (equal to 6.67 X 108 cm?/gm * sec?) in
the universal law of gravitation; i.e.,, every
particle of matter attracts every other par-
ticle with a force that is directly proportional
to the product of their masses and inversely
proportional to the square of their distance
apart. Also called gravitational constant;
Law of Universal Gravitation.

constant pressure chart—See isobaric chart.

constituent—One of the harmonic elements in
a mathematical expression for the tide-pro-
ducing force and in the corresponding for-
mulas for the tide or tidal current. Each
constituent represents a periodic change or
variation in the relative positions of the
earth, moon, and sun. Also called astronomi-
cal tidal constituent; component; harmonic
constituent ; partial tide; tidal corstituent.

constituent day--The duration of the earth’s
daily rotation relative to a fictitious star
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which represents one of the periodic tide-
producing forces; it approximates the leng.h
of the lunar or solar day and corresponds to
the period of a diurnal constituent of t* ce
the period of a semidiurnal constituent. he
term is not applicable to the long-period n-
stituents.

contact base-line measuring apparatus—4# ; se
apparatus composed of bars whose I ths
are defined by the distance between th . end
faces or points. In use, the bars are l...d end
to end, one bar being kept in positior while
another bar is being movad ahead.

contact glass—-See focal-piane plate,
contact plate—Se¢ focal-plane plate,

contact print—A photographic image produced
by the exposure of a sensitized emulsion in
direct contact with a negative or positive
transpatrency.

coniact printer—A device which provides a
light source and a means for holding the neg-
ative and the sensitive material in contact
during exposure. Also, a specialized device
for exposing diapositive plates at the same
scale as that of the negative.

contact printing frame—In photography and
platemaking, a device for holding the nega-
tive and the sensitive material in contact
during exposure. The light source may or
may not be a separate element. If the frame
contains a vactum pump to exhaust all air
within the frame to insure perfect contact
between the negative and the sensitive ma-
terial, it is known as a contact vacuum print-
ing frame.

contact screen—A halftone screen made on a
film base and used in direct contact with the
film or plate to obtain a halfton» pattern
from a continuous-tcne original. See also
magenta contact screen.

contact size—In reproduction, printing to the
same size as the original. Often referred to
a< one-to-one (1:1). See also scaie of repro-
uuction,

contact-slide base-line measuring apparatus—

A modified contact base-line measuring ap-
paratus consisting of two steel measuring

bars (rods), each 4 meters in length, so
mounted that contact is effected by coinci-
dence of lines on a rod and a contact-slide.
Each rod forms a metallic thermometer with
two zine tubes, one on each side of the bar:
opposite ends of the bar are fastened to the
ends of the tubes, the other ends of which are
free to move with changes of temperature.

contact vacuum printing frame—See contact
printing frame,

contact vernier—The usual type of vernier,
having the vernier scale and the graduated
circle in physical contact.

continuous-strip camera—A camera in which
the film moves continuously past a slit in the
focal plane, producing a photograph in one
unbroken length by virtue of the continuous
motion of the aireraft,

continuous-strip phetography-—Phctography of
a strip of terrain in which the image remains
unbroken throughout its length along the
line of flight.

continuous tone—An image which has not been
screened and contains unbroken, gradient
tones from black to white, and may be either
in negative or positive form, Aerial photo-
graphs are examples of continuous tone
prints. Contrasted with halftone; line copy.

continuous tone gray scale—A scale of tones
from white to black or from transparent to
opaque, each tone of which blends impercep-
tibly into the next without visible texture or
dot formation. Also called continuous wedge.
Contrasted with step wedge.

continuous wedge-—See continuous tone gray
scale.

contour—An imaginary line on the ground, all
points of which are at the same elevation
above or below a specified datum surface,
usually mean sea level.

cortour finder—A storeroom instrument of sim-
ple design for use with photographie prints.
This instrument does not provide a method
of compensating for scale changes in differ-
ent parts of the model resulting from dif-
ferences in relief.
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contour intervai—The difference in elevation
between ad’acent contours, Sce also variable
contour in:. . (.

contour line—-A line on & map or a chart con-
necting points of equw clevation. See also
accurate contour; approximate contour; car-
rying contour; depreasion contour; depth
cutve; form lines; geoid contour; index con-
tour; intermediate contor.r; ~2a level con-
tour; supplementary conto:: .,

contour map—A topographic map which por-
trays relief by the use of contour lines,

contour sketching---Freehand delineation of the
surface relief on a map as seen in perspec-
tive view, but controlled ! locations on the
map corresponding to salient points on the
ground.

contour value-——A numerical value placed upon
a contour line to denote its elevation rela-
tive to a given datum, usually mean sea leve!,

contrary name--A name oppcsite or contrary
to that possessed by someti.ing else, as decli-
nation has a name contrary to that of lati-
tude if one is north and the other south. If
both are north or both are south, they are
88id to be of same name.

contrast (photography)---The actual difference
in density between the highlights and the
shadows on a negative or positive. “ontrast
is not concerned with the magnitude of den-
sity, but only with the difference in densities.
Also, the rating of a photographic material
corresponding to the relative density differ-
ence which it exhibits. See also characteristic
curve; dengity, definition 1.

control—1. The coordinated and correlated di-
mensional data used in geodesy and cartog-
raphy to determine the positions and eleva.
tions of points on the earth's surface or on a
cartographic representation of thai surface.
2. A collective term for a system of marks or
objects on the earth or on a mag or a photo-
graph, whose positions or elevation, or both,
have been or will be determined. See also
astronomical control; basic control; cadastral
control; electronic control; geodetic controi;
ground control; horizontal control; Laplace
control; level control; photegrammetric con-
trol; recover; starting control; supplemental
control; vertical control.
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control base—A surface upon which the map
projection and ground control are plotted and
upon which templets have been assembled or
aerotriangulation has been accomplished and
the coniroi points thus determined have been
marked.

control data card—A card containing positional
data and descriptions of individual horizontal
and/or vertical control points. Also called
geodetic data sheet, See also trig list,

control flight—See control strip.

control markings—A special note, or handling
note, depicted on the face of a target graphic
and/or backup indicating the need for con-
trolled dissemination of the graphic.

control net—See survey net,

control point (photogrammetry)—Any station
in a horizontal and vertical control system
that is identified on a photograph and used
for correlating the data shown on that photo-
graph. The term is usually modified to reflect
the type or purpose such as ground control
point, horizontal control peint, photocontrol
point, picture control point, and vertical con-
trol point. See alro secondary control point;
supplemental control point,

control-point photography—Shoran-controlled
aerial photography consisting of two short,
right-angle flights intersecting over a target
or secondary control point.

control station—An object or mark on the
ground of known position or elevation, or
both, in & network of ground control. Control
stations constitute the framework by which
map details are fixed in their correct position,
azimuth, elevation, and scale with respect to
the earth’s surface.

control-station identification—See photoidenti-
fication,

cuntrol strip (aerial photography)—A strip of
aerial photographs taken to aid in planning
and accomplishing later aerisl photography,
or to se.ve as control in assembling other
strine. Also called control flight; tie flight;
tic . dp. See also cross-flight photography.

control survey-—A survey which provides posi-
tions, horizontal and vertical, of points to
which supplementary surveys are adjusted.
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The fundamental-control survey of the
YUnited Stales provides the geographic posi-
tions, and plane coordinates, of triangulation
and traverse stations and the elevations of
bench marks which are used ag the hages for
hydrographic surveys of the coastal waters,
for the control of the topographic survey of
the United States, and for the confrol of
many state, ¢ity, and private surveys.

control survey classification—A series of desig-
nations to classify control surveys according
to their precision and accuracy. The highest
prescribed order of control surveys is desig-
nated first order; the next lower prescribed
classification, second order; and so on.

controlled map— A map with precise horizontal
and vertical ground control as a basis. Scale,
azimuth, and elevations are accurate.

controlled mesaic—A mosaic oriented and
gcaled to horizontal ground control; usually
assembied from rectified photographs.

convergence constant—The angle at a given
lJatitude between meridians 1° apart. Some-
times loosely called convergency, a term
which more properly is the equivalent of con-
vergence.

convergence ¢ meridians—The angular draw-
ing together of the geographic meridians in
passing from the equator to the poles. At the
equator, ail meridians are mutuaily parallel;
passing from the equator, they converge until
they meet at the poles, intersecting at angles
that are equal to their differences of longi-
tuce. The term convergence of meridians is
used to designate also the relative difference
of direction of meridians at specific points
on the meridians. Thus, for a geodetic line,
the azimuth at one end differs from the azi-
muth at the other end by 180° plus or minus
the amount of the convergence of the merid-
ians at the end points.

convergent camera—sSee split camera.
convergent model datum-—See model datum,

convergent photography—See split photog-
raphy.

convergent position-—A split camera installation
so positioned that the plane containing the
camera axis is parallel to the line of flight.

converging lens—See positive lens,

conversion—The method of computation used
to restate one system of calculations into an-
other, e.g., to convert meters into feet. Con-
version is usually accomplished by the use of
conversion factors, scales, and tables,

conversion angle—The angle between the
rhumb line and the great circle between two
points.

conversion factor—A quantity by which the
numerical value made in one system of units
must be multiplied to arrive at the numerical
value in another system of units.

conversion scale—See conversion,
conversion table—See conversion,

convertible lens—A lens containing two or more
elements which can be used individually or
in combination.

convex lens—See positive lens,

conybeare leveling rod—A speaking rod having
tenth-of-foot divisions, alternately black and
white, each division having on it three nexa-
gons in the contrasting color, white or black.

coordinate axes—The two reference lines at
right angles to each other and passing
through the poiit of origin.

coordinate conversion—Changing the coordi-
nate values from one system to those of an-
other system; e.g., geographic coordinates to
Universal Transverse Mercator grid coordi-
nates.

coordinate plane—See Cartesian coordinates.

coordinate protractor~--A square-shaped pro-
tractor having graduations on two adjacent
edges with the center at one cormer. It is
equipped with a movable arm turning about
the center, and graduated to show linear
quantities on a given scale. The protractor is
covered with a grid of the same scale and
units as the arm.

coordinate transformation—A methematical or
graphic process of obtaining a modified set
of coordinates by rotating the coordinate
axes from their point of origin.
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coordinated series—A series of geographically
integrated target charts and other graphics
of a uniform scale and format developed to
provide continuous and complete coverage of
a large area. Often shortened to series.

coordinates—Lincar or angular quantities
which designate the position that a point
occupies in a given reference frame or sys-
tem. Also used as a general term to de«ignate
the particular kind of reference f1ame or sys-
tem, such as plane rectangular cootdinates
or spherical coordinates. Sce also assumed
plane coordinates; astronomical coordinates;
Cartesian coordinates; celestial equator sys-
tem of coordinates; cylindrical coordinates;
curvilinear coordinates; earth fixed coordi-
nate system; ecliptic system of coordinates;
galactic system of coordinates; geocentric ¢ -
ordinates; geodetic coordinates; geograpiuc
coordinates; geemagnetic coordinates; grid
coordinates; ground space coordinate system;
horizon system of coordinates; hour angle
system (of coordinztes); inertial coordinate
system; local coordinate system; model co-
ordinates; oblique coordinates; origin of co-
ordinates; photograph coordinates; plane
polar coordinates; plane rectangular coordi-
nates; plate coordinates; polar coordinates;
rectangular coordinaies; rectaagular space
coordinates; relative coordinate system;
right ascension system; selenocentric coordi-
nates; space coordinates; space-polar coordi.
nates; spherical coordinates; state coordinate
systems; strip coordinates; topocentric co-
ordinates; topocentric equatorial coordinates;
Universal Transverse Mercator coordinates;
vertical coordinates.

coordination—The placing of all survey data on
the same coordinate system or datum. Co-
ordination does not imply the adjustment of
observations to remove discrepancies. Two
field surveys over the same area may be
coordinated by computation on the same
datum, but there may remain between them
discrepancies that can be removed only by
correlation.

coordinatograph—An investment used to plot
in terms of plane coordinates. It may be an
integral part of a stereoscopic plotting in-
strument whereby the planimetric motions
(x and y) of the floating mark are plotted
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directiy. Also calied rectangular coordinate
plotter,

coplanar—Lying in the same plane,

copy—The manuscript or text furnished for re-
production. See also continuous tone; line
copy; tone eopy.

copy (copying) cimera—A precision camern
used in the laboratory for copying purposes.
4ls0 called process camera.

copy preparation—The assembling into proper
position of the text and art to be photo-
graphed for reprnduction.

co-range line—A line through points of equal
tidal range.

Uaiiolis correction—A correction applied to an
assumed position, celestial line of ! sition,
celestial fix, or to a computed or observed
altitude to allow for apparent acceleration
due to Coriolis acceleration.

Coriolis force—The inertial displacement of
force exerted on any moving object un the
surface of the earth or in the earth’s atmos-
phere due to the rotation of the earth.
Coriolis force deflects objects to the west if
they are moving toward the equator and fo
the east if they are moving away from the
equator. Also calied compound centrifugal
force; deflecting force.

corner—1. A point on a land boundary, at which
two or more boundary lines meet. 2.
(USPLS) A point on the surface of the
earth, determined by surveying process,
marking an extremity of a boundary of a
subdivision of the public lands, usually at the
intersection of two or more surveyed lines.
Corners are described in terms of the points
thay represent. A corner is not the same as
a monument, which refers to the physicsl
evidence of the corner’s location on the
ground. See also auxiliary meander corner
(USPLS); closing corner (USPLS); closing
township corner (USPLS): double corners
(USPLS); existent corner (USPLS); found
corner; indicated corner; lost corner
(USPLS); meander corner (USPLS); oblit-
erated corner (USPLS); quarter-section cor-
ner; quarter-quarfer section corner; section
corner (USPLS); sixteenth-section corner




(USPLS) ; special meander corner (USPLS);
standard corner (USPLS); theoretical cor-
ner; township corner (USPLS); witnees cor-
ner.

corner accessories--(USPLS) Physical ohiects
adjacent to corners, to which such corners
are referred for their future identification or
restoration.

corner marks—See register marks.
corner ticks-—See register marks,

corrected establishment—The mean high water
interval for all stages of the tide.

correction—A quantity, equal in absolute mag-
nitude opposite in sign to the error, added to
a calculated or observed value to obtain the
true value. See also clock correction; curva-
ture correction; deflection of the vertical cor-
rection; dynamic correction; dyramic tem-
perature correction (pendulum); eccentric
reduction (triangulation); free-air correc-
tion; height of eye correction; index correc-
tion; level correction; orthometrie correction;
Polaris correction; rod correction (leveling);
surface corrections; temperature correction;
terrain correction; tidal correction; timing
correction; transit micrometer contact cor-
rection: velocity correction.

correction code—A code of letters, numbers,
and symbols which indicate map correction,
The more common types of correciions can
thus be called for without lengthy deserip-
tions.

correction for datum—A conversion factor used
in the prediction of tides to resolve the dif-
ference between chart datum of the refer-
ence and a secondary station.

correction for inclination of tape—See grade
correction (taping).

correction for inclination of the horizontal axis
—A correction applied to an observed hori.
zontal direction to eliminate any error that
may have been caused by the horizontal axis
of the instrument not being exactly hori-
zontal.

correction for run of micrometer—A correction
applied to an observed reading of a gradu-
ated circle made with a micrometer micro-
scope to compensate for run of micrometer.

correction lines—See standard parallel, defini-
tion 1.

correction overlay— A transparent material on
which edit corrections are noted. The method
permits an immediate location of features
to be revised without the necessity of mark-
ing the drawing or map.

correlate eguation—An equation derived from
an observation or condition equation, using
undetermined multipliers, and expressing the
condition that the sum of the squares of the
residuals (or corrections) resulting from the
application of these multipliers to the obser-
vation or condition equations shall be a mini-
mum. See also condition equation; normal
equation.

correlation—1. (general) The statistical inter-
dependence between two quantities (e.g., in
geodesy, gravity anomalies are correlated
with other gravity anomalies, with elevation,
with elevation differences, and with geology,
and so forth). 2. (surveying) The removal of
discrepancies that exist among survey data
so that all parts are interrelated without ap-
parent error. The terms coordination and
correlation are usually applied to the har-
monizing of surveys of adjacent areas or of
different surveys over the same area. Two
or more such surveys are coordinated when
they are computed on the same datum; they
are correlated when they are adjusted to-
gether.

Correlation Tracking And Triangulation
(COTAT)—A trajectory measuring system
composed of several antenna baselines, each
separated by large distances, used to meas-
ure direction cosines to an object. From thesz
measurements its space position is computed
by triangulation,

correspondence (stereoscopy)—The condition
that exists when corresponding images on a
pair of photographs lie in the same epipolar
plane; the absence of y-parallax.

corresponding image points—The images on
two or more overlapping photographs of a
single object point. Incorrectly called conju-
gate image points,

corresponding image rays—Rays connecting
each of a set of corresponding image points
witl. its particular perspective center.
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corresponding images-—A point or line in one
system of points or lines homologous to a
point or line in another system. Often in-
correctly called conjugate points.

cotida!l chast—A chart of cotidal lines that
show approximate locations of high water at
hourly intervals measured from a reference
meridian, usually Greenwich.

cotidal hour--The average interval expressed
in solar or lunar hours between the moon's
passage over the meridian of Greenwich and
the following high water at a specified place.

cotidal line—A line on a chart passing through
all points where high water occurs at the
same time. The lines show the lapse of time,
usually in lunar-hour intervals, between the
rioon’s transit over a reference meridian
(usually Greenwich) and the occurrence of
high water for any point lying along the line.

counterclockwise angle—A horizontal angle
measured in a counterclockwise direction;
used primarily for the measurement of de-
flection angles.

counter-etch—To remove, with certain diluted
acids, impurities from a lithographic plate,
making it receptive to an image.

county map—A map of the area of a county as
& unit.

course—1. (land surveying) The bearing of a
line; also the bearing and length of a line. 2.
(transit traverse) The azimuth and length of
a line, considered tcgether. 3. (air naviga-
tion) The direction in which a pilot attempts
to fly an aircraft; the line drawn on a chart
or map as the intended track. The direction
of a course is always measured in degrees
from the true meridian, and the true course
is always meant uniess it is otherwise quali-
fied; e.g., a8 a magnetic or compass course.
See also track.

covariance—The arithmetic mean or expected
value of the product of the deviations of cor-
responding values of two variables from their
respective mean values.

cover—Photographs or other recorded images
which show a particular area of ground. See
also basic cover; comparative cover.
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coverage—The ground area represented on

aerial photographs, photomaps, moaaics,
maps, and other graphics,

covering power—See angle of view,

crab (aeria! photography)—The condition

caused by failure to orient & camera with re-
spect to the track of the aircraft. In verdeal
photography, crab is indicated by the edges
of the photographs not being parallel to the
air-base lines. See also yaw, definition 1,

critical angle—The minimum angle of incidence
at which a ray of radiant energy impinging
on the surface of a transparent medium is
completely reflected, no part of it entering
the medium,

critical elevation—That elevation which is the
high point within the area of a chart. Also
called high spot elevation; highest elevation,

critical range—The spread of ranges in which
there is an element of uncertainty of inter-
pretation of values.

erop—To trim or cut off parts of the picture
in order to eliminate superfluous portions and
thus improve balance or composition. Usually
accomplished by masking the image area dur-
ing printing.

cross-flight photography—Single photegraphic
strips having stereoscopic overlap between
exposures and having a flight direction at
right angles to that of coexistent area-cover-
age photography. When applied to shoran,
the term implies that each of the cross-flight
exposures is accompanied by recorded shoran
distances. See also control strip.

crogs-hairs-— A set of wires or etched lines
placed on a reticle held in the focal plane of
a telescope. They are used as index marks
for pointings of the telescope such as in a
transit or level when pointings and readings
must be made on a rod.

cross section—A horizontal grid system laid
out on the ground for determining contours,
quantities of earthwork, etc, by means of
elevations of the grid points,

cross tilt—An error introduced into stereotri-
angulation due to the inability to recover the
exact camera stations for successive pairs.
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This condition is generally due to variations
in equipment, materials, or to imperfect rela-
tive orientation,

crossing angle—The angle at which two lines of
position, course lines, etc., intersect.

crosdline glass screen—See halftone screen.

crystal clock--A device for keeping accurate
time, It consists essentially of a generator of
consiant frequency controlied by a resonator
made of quartz crystal, with suitable meth-
ods for producing continuous rotation to
operate time-indicating and related mecha-
nisms.

culmination—The position of a heavenly body
when at highest apparent altitude; also for
a heavenly body which is continually above
the horizon, the position of lowest apparent
altitude. Culmination oecurs when the body
transits the local meridian. See also lower
transit; transit; upper transit,

cultural details—See culture.
cultural features—See culture,

culture—Features of the terrain that have been
constructed by man, Included are such items
as roads, buildings, and canals; boundary
lines, and, in & broad sense, all names and
legends on a map, Also called cultural details;
cultural features; man-made features,

cwrrent chart—A map of a water area depict-
ing current speeds and directions by current
roses, vectors, or other means.

current cycle—A complete set of tidal current
conditions, as those occuring during a tidal
day, lunar month, or Metonic cycle.

current diagram—A graphic presentation
showing the speed of the flood and ebb cur-
rents and the times of slack and sirength
over a considerable stretch of the channel of
a tidal waterway, and times being referred
to tide or current phases at some reference
station,

current meter——A device for determining the
velocity of flowing water by ascertaining the
speed at which a stream of water rotates a
vane or wheel,

current rose—A graphic presentation of cur-

rents for specified areas, utilizing arrows at
the cardinal and intercardinal compass points
to show the direction toward which the pre-
vailing current flows and the present fre-
quency of set for a given period of time. The
arrows on some presentations may be further
subdivided (by thickness of pattern) to
designate categories of current speeds,

curvature correction—1. (astronomy) A correc-

tion applied to the mean of a series uf obser-
vations on a star or planet to take account
of the divergence to the apparent path of the
star or planet from a straight line. 2. (geod-
esy) The correction applied in some geodetic
work to take account of the divergence of the
surface of the earth (spheroid) from a plane,
In geodetic spirit leveling, the effects of curv-
ature and of atmospheric refraction are con-
sidered together, and tables have been pre-
pared from which combined corrections can
be taken.

curvature of earth (obstruction to line of sight)

—The offset from the tangent to the curve,
as a result of the curvature of the earth and
refraction combined.

curvature of field—An aberration affecting the

longitudinal position of images off the axis
in such a manner that objects in a plane per-
pendicular to the axis are imaged in a curved
or dish-shaped surface.

curve—See also degree of curve; exterior to a

curve; interior to a curve; middle point; point
of compound curvature; point of curvature;
point of cusp; point of inflection; point of
intersection; point of reverse curvature;
point of tangency: point of vertical curve;
point of vertical tangent; spiral curve; tran-
sition curve; verlical curve,

curve of alighment—A line connecting two

points on the surface of the spheroid, and
defined by the condition that at every point
the azimuths of the two end points of the
line differ by exactly 180°. A curve of align-
ment is a line of double curvature slightly
less in length than the normal section lines
connecting its two end points.

curve of equal bearing—A curve connecting al}

points at which the great-circle bearing of a
given point is the same,
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curve to spiral (PCS)—-The common point be-
tween the circular arc and the tangent spiral.

curved-path error—The difference between the
length of a ray refracted by the atmosphere
and the straight-line distance beiween the
ends of the ray.

curvilinear coordinates—Any linear coordinates
which are not Cartesian coordinates. Fre.
quently used curvilinear eoordinates are po-
lar coordinates and cylindrieal eoordinates,

cut—1. An observation between two points, one
of which is known. Also, a graphic repre-
sentation of such an observation. See also
intersection; resection. 2, A printed sheet of
specific symbols used in cartography, such as
swamp, sand, route markers, etc,

cut line—The guide line sketched on a photo-
graph to indicate where it should be cut in
order to form the best possible match of de-
tail with the photographs immediately ad-
jacent to it when laying a mosaic.

cut-off cylinder—An accessory apparatus, used
in standardization operations to refer the end
of a base tape or bar standard to a ground
mark.

cutoff line—A survey line run between two or
more stations on a linear traverse for the
purpose of producing & closed traverse of
that part of the survey,

cut tape—See subtracting tape.

cutting positive—A printing on glass of the
contour drawing used to make the etched
zinc plate, A preliminary step in relief model
production.

cylindrical coordinates—A system of curvilin-
ear coordinates in which the position of a
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point in space is determined by (a) its per-
pendicular distance from a given line, (b)
its distance from a selerted reference plane
perpendicular to this line, and (¢) its angu-
lar distance from a selected refercice line
when projected onto this plane. Alse called
circular cylindrical coordinates; cylindrical
polar coordinates,

cylindrical equal-area map projection—A cylin-
drical map prejectivn upon a eylinder tangent
to a sphere, showing the geographic meridi-
ans as a family of equal-spaced parallel
straight lines perpendicular to a second fam-
ily of parallel straight lines which represent
the geographic parallels, and which are so
spaced as to produce an equal-area map pro-
jection. The equal-area condition preserves a
constant ratio between corresponding ground
and map areas. This projection must not be
confused with the Mercator projection to
which it bears some general resemblance.

cylindrical equal-spaced map projection—A
cylindrical map projection upon a cylinder
tangent to a sphere, showing the gevgraphic
meridians as a family of equal-spaced paral-
lel straight lines perpendicular to & second
family of equal-spaced parallel straight lines
which represent the geographic parallels,
The spacing of the parallels need not be the
same as that of the meridians.

cylindrical lens—A lens in which the surfaces
are segments of cylinders.

cylindrical map projection—A map projection
produced by projecting the geographic me-
ridians and parallels onto a cylinder which
is tangent to (or intersects) the surface of
a sphere, and then developing the cylinder
into a plane.

cylirdrical polar coordinates—See cylindrical
coordinates,
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D log E curve—See characterigtic curve, datum level—See vertical control datum.
daily aberration-—See diurnal aberration. datum line—See reference line.
daily inequality—See diurnal inequality. datum plane—Sece vertical-contrel datum.

which various functions to control satellite
operations are performed, and to obtain data
from the sateliite,

data reduction—Transformation of observed

values into useful, ordered, or simplified in-
formation.

date line—See international date line.
datum—1. (general) Any numerical or geo-

metrical quantity or set of such quantities
which may serve as a reference or base for
other quantities. 2. (geodetic) A reference
surface consisting of five quantities: the lati-
tude and longitude of an initial point, the
azimuth of a line from this point, and the
parameters of the reference ellipsoid, It
forms the basis for the eomputation of hori-
zontal-control surveys in which the curva-
ture of the earth is considered. 3. (leveling)
A level surface to which elevations are re.
ferred, usually, but not always, mean sea
level. See also Cape Canaveral Datum; De.
partment of Defense World Geodetic System:
Euvopean datum; horizontal-control datum;
hydrographic datum; Indian datum; interna-
tional low water; local datum; lower low
water datum; low water datum: low water
springs datum; model datum; North Ameri-
can Datum of 1927; photographic datum;
preferred datum; Pulkove 1932 datum; ref-
erence line; Sea Level Datum of 1929; sound-
ing datum; tidal datum; Tokyo datum; verti-
cal-control datum: vertical datum; world ge.
odetic system,

datum-centered ellipsoid-—The ellipsoid that

gives the best fit to the astro-geodetic net-
work of a particular datum, and hence does
not necessarily have its center at the center
of the earth,

data-acquisition station—A ground station at datum point—Any point which can surve as a

reference or base for the measurement of
other quantities. Also called reference point.

datum transformation—The systematic elimi-
nation of discrepancies between adjoining or
overlapping triangulation networks from dif-
ferent datums by moving the origins, rotat-
ing, and stretching the networks to fit each
other,

day—The duration of one rotation of the earth,
or occasionally another celestial body, on its
axis. It is measured by successive transits of
a reference point on the celestial sphere over
the meridian, and each type takes its name
from the reference used. See also apparent
solar day; astronomical day; calendar day:
civil day: constituent day: Julian day; lunar
day; mean solar day; sidereal day; solar day.

deadbeat-—See aperiodic,
deadbeat compass—Sece aperiodic compass.

Decca—A trade name for a continuous wave
electronic navigation system for measuring
distance differences with respect to fixed
transmitters of known position,

Decca chart—A chart showing Decca lines of
position,

December solstice—-See winter solstice,

declination—1. In a system of polar o1 spheri-
cal coordinates, the angle at the origin be-
tween a line to a point and the equatorial
plane, measured in a plane perpendicular to
the equatorial plane. 2. The arc between the
equator and the point measured on a great
circle perpendicular to the equator. 3, (as-
tronomy) The angular distance to a body on
the celestial sphere measured north or south
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through 90° from the celestial equator along
the hour circle of the body. Comparable to
jatitude on the terrestrial sphere. 4. Often
used as a shortened term for magnetic decli-
nation although this use is not preferred, See
also grid declination; grid magnetic angle;
parallel of declination; solar declination.
declinatior: difference—The difference between
two declinations, particularly between the
declination of a celestia! body and the value
used a3 an argument for entering a table.

declination of grid north—Se¢e grid declination.
declination of the sun—See solar declination.

declinatoire—A combined magnetic compass
and straight edge, suitable for use on a
plane table to mark the magnetic meridian.
Also known as a box compass or trough com-
pass,

declinometer—A magnetic instrument similar
to a surveyor's compass, but arranged so
that the line of sight can be rotated to con-
form with the needle or to any desired set-
ting on the horizontal circle. Used in deter-
mining the magnetic declination.

definition—1. (photography) Degree of clarity
and sharpness of an image. A subjective
measure of density. 2. (optics) See resolving
power,

deflecting force—See Coriolis force.

deflection angle—1, (surveying) A horizontal
angle measured from the prolongation of the
preceding line to the following line. Deflec-
tion angles to the right are positive; those
to the left negative. 2. (photogrammetry) A
vertical angle, measured in the vertical plane
containing the flight line by which the datum
of any model in a stereotriangulated strip
departs from the datum of the preceding
model.

deflection angle traverse—A survey, usually an
open traverse, in which the measurement is
made on the deflection angle of each course
or leg from the direction of the preceding
leg. See also deflection angle, definition 1.

deflection anomaly—The difference between an
uncorrected value of the deflection of the ver-
tical as determined by observation and the
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vajue after being corrected in accordance
with certain assumptions made with refer-
ence to the physical condition of the geoid.

deftection of the plumb lin>—Deflection of the
plumb line has the same vaiue as the defiec-
tion of the vertical except the sign of the
value is reversed. See defiection of the verti-
cal.

deflection of the vertical—The angular differ-
ence, at any place, between the upward direc-
tion of a plumb line (the vertical) and the
perpendicular (the normal) to the reference
spheroid. This difference seldom exceeds 30
seconds. Often expressed in two components,
meridian and prime vertical. Also called de-
flection of the plumb line; station error. See
also astrogeodetic deflection; gravimetric de-
flection; topographic deflection.

deflection of the vertical correction—The cor-
rection due to deflection of the vertical, re-
sulting from irregularities in the desity and
form of the earth. Deflection of the vertical
affects all astronomic observations,

degenerate amphidromic system—A system of
cotidal lines whose center or nodal (no-tide)
point apnears to be located on land rather
than in the open ocean.

degree of curve-—The number of degrees of
angular measure at the center of a circle sub-
tended by a chord 100 feet in length. In high-
way surveying, a 100-foot arc is sometimes
used instead of a 100-foot chord in defining
degree of curve.

delineation (cartography)—The distinguishing
of mapworthy features on various possible
source materials by outlining the features on
the source material or by visual selection as
when operating a stereoscopic plotting in-
strument; also an advanced step in comnila-
tion.

densification network—Triangulation stations
based on a long-line triangulation scheme but
with shorter station-to-station distances es-
tablished to increase the accuracy of geodetic
observations and data,

density—1. (photography) A measure of the
degree of blackening of an exposed film,
plate, or paper after development, or of the
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direct image (in the case of a printout ma-
terial). It is defined strictly as the logarithm
of the optical opacity, where the opacity is
the ratio of the incident to the transmitted
(or reflected) light. It varies with the use of
scattered or ypecular light. See also contrast;
characteristic curve, 2, (cartography) The
amount of de*ail shown on a map or chart.
Density varies with acale and the nature of
the area being compiled. 3. (survey) The
number of control points in a given survey
or ares.

density exposure curve—See characteristic

curve.

Department of Defense World Geodatic System

(DoD WGS 60)--A unified world datum
based on & combination of ail available astro-
geodetic and gravimetric observations.

departure (plane surveying)—T he ortho-

graphic projection of a line on an east-west
axis of reference. The departure of a line
is the difference of the meridiar distances or
longitudes of the ends of the line. It is east
or positive, and sometimes termed the east-
ing, for a line whose azimuth or bearing is
in the northeast or southeast quadrant; it is
west or negative, and sometimes termed the
westing, for a line whose azimuth or bearing
is in the southwest or northwest quadrant.
Also called longitude difference.

dependent resurvey-—A resurvey for accom-

plishing a restoration hased on the original
conditions according to the records. The de-
pendent resurvey is made, first, by identify-
ing existing corners and other recognized
and acceptable points of control of the origi-
nal survey and, second, by restoring the miss-
ing corners by proportionate measurement in
harmony with the original survey. This type
of resurvey is used where there is a fair
agreement between the conditions on the
ground and the records of the original sur-
vey. Titles, areas, and descriptions should re-
main unchanged. Contrasted with independ-
ent resurvey.

depressed pole—The celectial pole below the

horizon, of opposile name to the latitude.

depression angie—See angle of depression,

depression contour—A closed contour, inside of
whick the ground is at a lower elevation than
outside, Directional ticks extended from the
contour in a downhill manner,

depth —The vertical distance from a given
water level to the flour of the sea, luke, or
river,

depth curve-—A line connecting points of equal
depth below the hydrographic datum.

depth number—A numerical value placed upon
a depth contour to denote its depth relative
to a given datum. Also a depth sounding as
it appears on a chart.

depth of field—The distance between the points
nearest and farthest from the camera which
are acccptably sharp,

depth of focus—The distance that the focal
plane can be moved forward or backward
from the point of exact focus, and still give
an image of acceptable shaipness. Occasion-
ally called focal range.

depth of isostatic compensation—The depth
below sea level at which the condition of
equilibrium known as isostasy is complete,

descending node—The point at which a planet,
planetoid, or comet crosses the ecliptic from
north to south, or a satellite crosses the
equator of itz primary from north to south.
The opposite is ascending node. Also called
southbound node.

descending vertical angle—-See angle of depres.
sion,

description—1. A term for the formal pub-
lished data of each triangulation station,
bench mark, ete. The data include informa-
tion of the location and type of mark and
enable anyone to go to the immediate locality
and identify the mark with certainty. 2.
(cadastral surveying) A document listing the
metes and bounds of a property. 3. (USPLS)
The description of a unit or units of land
according to the approved township plat,

detail point—Selected photoindentified points,
especially in oblique photographs, used to as-
sist in correctly positioning features dis-
placed as a result of elevation.
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The process of tieing
Aot e teeocentrel nets O
yects te be Jocated in g survey may range
from single points to meandering streams
and complex geelogical formatinns. Not to
be confused with delineation.

details—1he srall items or particulars of in-
formation shown on a map or chart by lines,
symbols, and lettering which, when consid-
ered together as a whole, furnish the com-
prehensive representation of the physical and
cultural features, Also calied feature. See
ulso culture; hydrographic detail; hypso-
graphic detail; natural detail,

detection—In photointerpretation, the mere act
of discovering the existence of an object.

develop (development)—In photography, to
subject to the action of chemical agents for
the purpose of bringing to view the invisible
or latent image produced by the action of
light on a sensitized surface; also, to pro-
duce or render visible in this way.

developable—A surface that can be flattened to
form a pline without compressing or stretch-
ing any part of it, such as a cone or cylinder,

deviation—The angular difference between
magnetic and compass headings, 4lso termed
magnetic deviation. See also residual devia.
tion,

diacritical marks—A modifying mark. point, or
sign near or through a character or a letter
to distinguish it in sound from that of the
unmarkerd character,

diagonal check—Measurements made across the
opposite corners of the basic frame of a map
projection to insure the accuracy of its con-
stryction, or to establish and/or check the
scale of reproduction,

diagram on the plane of the celestis] equator—
See time diagram,

diagram on the plane of the celestial merid-
ian—A diagram in which the loeal celestial
meridian appears as a circle with the ze~i#’
at the top, and the horizon as a horizor- -
diameter. See «lro time diagram.

diagram on the plane of the equinoctial—See
time diagram,

diameter (magnification) — See
power.

magnifying
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diameter enlargement. A term used to indicate

the degree o endargoment of ongingl ey,
A onesdimeter oplargement of 4 47 67
aviginal would be 87 . 107, compare with
times( ~ ) cenlargement.

diapositive  (photogrammetry)—A  positive
photograph on a transparent medium, usu-
ally glass. The term iz generally used to re-
fer to n transparent positive on n glass plate
used in a plotting instrument, a projector, or
a comparator,

diapositive printer—A photographic device for
moducing diapositives from aevial negatives.
See also contact printer; fixed-ratio projec-
tion printer; reduction printer.

difference of elevation—The vertical distance
hetween two points, or the vertical distance
between the level surfaces that pass through
the two points,

difference of latitude—1, The shorter arc of any
meridian between the paraliels of two places,
expressed in angular measure. 2, (plane sur-
viy) The difference of latitude of the two
ends of a line is frequently called the latitude
of the line, and defined as the orthographic
projection of tie line on a reference merid-
jian, The latitude (as above defined) of the
middle of a line is also referred to as the
latitude of the line,

difference of longitude—The smaller angle at
the pole or the shorter arc of a parallel be-
tween the meridians of two places, expressed
in angular measure.

differential aberration—The difference between
the aberration of stars and that of a moving
object (e.g., a satellite). Also called paral-
lactic aberration.

differential distortion-—The resuitant dimen-
sional changes in length and width in any
medium, See also Adifferential shrinkage,

differential leveling--The process of measuring
the difference of clevation between any two
points by spirit leveling,

differential shrinkage (mapping)—The differ-
ence in unit contraction along the grain
structure of the material as compared to the
unit cont.action across the grain structure;
frequently refers to photographic film and
papers and to map materials in general.
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differential temperature. A nafural error in
surveving wherehy temperature variations in
the instrument cause reading ervors that
cannot be detected, It is usually caured by
direct sunlight on the instrument which can
he minimized by shading the instrument dur-
ing survev yperations,

diffraction (optics)—The bending of light rays
around the edges of opaque objects, Due to
diffraction, & point of light seen or projected
through a circular apeiture will always be
tained from a relatively rough surface {such
light rings of gradually diminishing inteu-
sity,

diffuse reflection——The type of reflection ob-
tained from a relatively rough surface (usch
as a matte photographic print), in which
the reflected rays are scattered in all direc-
tions, Alsn called diffusion. Contrasted with
specular reflection,

diffusion—Sec diffuse reflection.

dihedral angle—The angle between two inter-
secting planes.

dimensiunal stability—-Abijlity to maintain

size; resistance to dimensional changes
caused by ciianges in moisture content and
temperiture.

diopter—A unit of measurement of the power
uf a lens, especially a spectacle-type lens. The
power in diopters equals the reciprocal of the
focal length in meters; thus, a lens whaose
focal length is 20 cm has a power of 5 diop-
ters.

dioptic system (optics)—An optical system
containing only refractive elerments (lenses),

dip—1. the angular distance between the true
horizontal and the observed horizon for an
observer above ground level. Also called dip
¢f the horizon. 2. The angle between the hori-
zonta! and the lines of force of the earth’s
magnetic field at any point. Also called incli-
nation; magnetic dip; magnetic latitude;
magnetic inclination. 3. The first detectable
decrease in the altitude of a celestial body
after reaching its maximum altitude on or
near meridian transit.

dip angle—1. (surveying) The vertical angle of
the observation point between the plane of

the trie horizon and a <ight line to {he ap-
patent horizon. 20 (photogrammetry)  The
vertieal angle, at the air station, hetween
the true and the apparent horvizon, which is
due to Hight hewght, earth curvature, and re.
fraction.

dip circle -An instrument for measuring mag-
netic dip, It conxists esgentially of o dip
needle, or maghetic needie, RUkpended jin siel
minher as to be free o rotate about o horl-
zontal axis.

dip correction - Sc¢ height of eve correction.
dip equator-—-Sc¢ magnelic eguator,

dip needle--See magnetic dip needle, defini-
tion 1.

dip of the horizon—Sce dip, definition 1,
dip role-- Sv¢ magnetic pole,

direet angle—An angle measured divectly be-
tween twu lines, as distinguished in transit
traverse from a deflection angle,

direct leveling—The determination of differ.
ences of elevation by means of a continuous
series of short horizontal lines. Vertical dis-
tances fron  these lines to adjacent ground
marks are determined by direet observations
on graduated rods with a leveling instru.
ment equipped with a spirit level.

direct measuremcat- -Any measurement ob.
tained by applving a tape to a line or a pro.
tractor {o an angle, ar by turning an angle
with a transit; especially applicable to sur-
veying. Contrasted with indireet measure-
ment,

direct motion—The apparent motion of a planet
or other object enstward among the stars,

direct observation—A measure of the quantity
whuse value is desired, such ae a single
measure of a horizontal angle.

direct photography--Phatography in which the
image of o subject is recorded directly by
the camera in the conventional manner.

direct radial plot--Sce direct radial triangula-
tion.

direct positive .° dtive image obtained di-
reetly without Jdse of 4 negative,
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direct problem  The determination of the ge-
edetic poattivn of the ond ant and the back
azimuth at position {wo when the given in-
formation is the latitude and iongitude of
maition one, along with the forward azimuth

and the distance hetween the two pointa,

direct radial triangulation--A graphic radial
triangulation made by tracing the directions
from successive radial centers directly onto
a transparent plottfhg sheet rather than lay-
ing the triangulation by the templet method.
Same us direct radial plot.

direct.scanning camera—A type of panoramic
camera wherein the lenses swing or rotate
about the rear nodal point at a given rate,

dlirect telescope— A telescope is said to be di-
rect when it is in its normal position,

direct vernier—A vernier scale which has
spaces or divisions slightly shorter than
those of the primary scale. The numbers on
the vernier scale coincide with the numbers
on the primary scale.

direction—The position of one point relative t-
another without reference to the distance
between them, Direction may be either three-
dimensional or two-dimensional, the horizon-
tal being the usual plane of the latter. Di-
rection is usually indicated in terms of its
angular distance from a reference direction,
Sec also great-circle direction; grid direction;
horizontal direction; magnetic direction;
Mercutor direction; reference direction; rela-
five direction; true direction.

direction angle—In tracking, the angle be-
tween the antenna base line and an imagi-
nary line connecting the center of the base
line with the target.

direction instrument theodolite—A theodolite
in which the graduated horizontal circle re-
mains fixed during a series of observations,
the telescope being pointed on a number of
signals or objects in succession, and the di-
rection of each read on the circle, usually by
means of micrometer miscroscopes. Direction
instrument theodnlites are used almost ex-
clusively in first- and second-order triangula-
tion. Also called direction theodolite,

direction method of adjustment (triangulation
and Laveise)—aA muipad of adjusiment of
observations which determines corrections to
vhserved directions. The direction method is
used i the adjustment of trianguiation fig-
urez which are composed of overlapping tri-
angles.

direction method of determining astronomical
azimuth—The determination of the astro-
nomical azimuth of 4 line by measuring, with
a direction theodolite, the horizontal angle
Letween a selected star and a suitable mark,
and applying that angle to the azimuth of the

star computed for the epoch of the observa-
tion,

direction method of measuring horizontal an-
gles—See direction method of observation.

direction method of observation—A method of
observing angular relationships wherein the
graduated circle is held in a fixed position,
and the directions of the various signals are
observed around the horizon. Thus, direc-
tions are pointings whereb, angles are found
by the differences in directions: sometimes
called direction method of measuring hori-
zontal angles,

direction of gravity—sSce direction of the force
of gravity.

direction of relative movement—The direction
of motion relative to a reference point, itself
usually in motion.

direction of the force of gravity—The direction
indicated by a plumb line. It is porpendicular
to the surface of the geoid. Aiso called diiae-
tion of gravity,

direction of tilt—The direction (azimuth) of
the principal plane of a photogray!i. Also, the
direction of the principal line on a photo-
graph,

direction theodolite--See direction instrument
theodolite.

discrepancy—a difference between results of
duplicate or comparable measures of a QuAn-
tity. The difference in computed values of a
quantity obtained by different processes
using data from the same aurvey.
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dispersion - The separation of light into ita
companent colors by [ts pussage through a
diffraction grating or by refraction such as
that provided by a prism.

displucement—1, (cartography) The horizontai
shift of the plotted positions of a topographic
feature from its true position, caused by re-
quired adherence to prescribed line weighls
and symbal gizes, 2, Any shift in the position
of an image cn a photograph which does not
aller the perspective characteristics of the
photograph (i.e., shift due to tilt of the pho-
tograph, scale change in the photograph, and
relief of the objects photographed). See alan
refraction disniacement; relief displacement;
tilt disolacenient; x-displacement; y-dis.
placement.

dieplay—The graphic presentation of the out.
put data of any device or system.

distance—The spatial separation of two points,
mensured by the length of a line joining
them, See also electrical distance; exteriial
distance; falling (USPLS); great-circle dis.
tance; grid length; ground distance; hyper-
focal distance; interpupillary distance; plus
distance; principal distance; projection dis-
tance; relative distance; rhumb-line distance;
slant range; sun-zenith distance; tangent
distance; time-distance; zenith distance.

distance angle-—An angle in a triangle opposite
a side used as a base in the solution of the
triangle, or a side whose length is to be com-
puted.

Distance Measuring Equipment (DME)—Ser
electronic distance measuring equipment,

Distance Measuring Equipment (DME) station
—A term applied to a ground station com-
plex of the SECOR system.

distant points—Similar to tie points but which
appear only on the obliques facing outward
on the perimeter of a compilation. Distant
points unite the sets of a strip into a flight
unit; but, unlike ie points, do not serve to
join several flight strips together,

distance prorate rule—A method of balancing
a survey. A rule for holding angles to their
recorded values and prorating the lengths of
the lines in the traverse; operated by locat-

ing the bearings to 4 convempnt mertdian,
prefernbly the clasing hine ot the traverss
and proraung the dimensions through a trig-
chometric process.

distortion- -Lons saberrations affecting the posi-
tions of images from their true relative posi-
tions. Frequently referred to us lens distor-
tion, See alsc aberration; angular distortion;
differential distortion; film distortion; image
distortion; image motion compensation dis-
tortion; lnear distortion: panoramic distor.
tion; radial distortion; scan positional dis.
tortion; tlangential distortion; tipped pano-
ramic distortion,

distortion compenration (photogrammetry)—
In a double-projection direct-viewing plotter
system, that correction applied to offset the
effect of radia! distortion introduced in an
original negative by the objective lens of an
aerial camera,

distortion curve-—-A curve representing the
linear distortion characteristics of a lens; it
is plotted with image radial distance from
the lens axis as abr.issas and image radial
displacements as ordinates.

distribution map—A map which shows the geo-
graphic arrangement of a specific product,
commodity, or formation.

disturbing function—Sece disturbing potential,
definition 2.

disturbing potential--1, (geodesy) The differ-
ence between the gravity potential of the
actual earth and the potential function of the
normal gravity. Also termed poteatial dis-
turbance; potential of disturbing masses; po-
tentinl of random masses. 2. (astronomy)
The difference between the total gravita-
tional potential and the potential pertaining
to a spherical mass distribution, Also termed
disturbing function,

divrnal—Having a period of, occurring in, or
related to a day.

diurnzl aberration—Aberration resulting from
the rotation of the earth on its axis. The
value of diurnal aberration varies with the
Iatitude of the observer and ranges froin
zero at the poles to 0.31 second ot arc at the
equator. Also called daily aberration,
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diurnal age—Sce age of diurnal inequality,
diurnal arc—Sece astronomical arc,

diurnal circle—The apparent daily path of a
celestial body, approximating a parallel of
declination.

diurnal  constituent-—Any tidge constituent
whose period approximates that of a lunar
day (24.84 solar hours), See also constituent.

diurnal high water inequality—See diurnal in.
equality.

diurnal inequality—-The difference in heights
and durations of the two successive high
waters or of the two successive low waters
of each day; also, the difference in speed and
direction of the two flood currents or the two
ebb currents of each day. Also called daily in-
equality,

diurnal low water inequality—Sce diurnal in-
equality,

diurnal motion—The apparent daily motion of a
celestial body,

diurnal parallax—Se¢z geocentric parallax.

diurnal variation—That component of a deter-
minable magnitude which passes through a
complete cycle in one day.

divergence (leveling)—The difference between
the numerical values of two runnings over
the same section of a line of levels.

diverging lens—Sce negative lens,

dodging (photography)—The process of hold-
ing back light from certain areas of sensi-
tized material to avoid overexposure of these
areas.

domestic map—A map of an area within the
limits of the United States,

Doppler effect—The phenomenon evidenced by
the change in the observed frequency of a
sound or radio wave caused by a time rate
of change in the effective length of the path
of travel between the source and the point
of ohservation. Also called Doppler shift.

Doppler navigation—1, A system which meas-
ures ground speed and drift by means of
electronically generated signals emitted from
aireraft and reflected from the terrain. 2. A
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system which determines positiofis based on
the Doppler effect of satellite signals.

Doppler shift—See Doppler effect.

double burn—The intentional exposure of two
or more line and/or halftone negatives in
succession and register on the same sensi-
tized surface. Not to be confused with double
exposure, which is usually unintentional.
Also called double shooting. See also com-
posite,

double-center theodolite—See repeating theo-
dolite.

double centering—A method of prolonging a
line from a fixed point whereby the back-
sight is taken with the telescope direct. The
instrument is plunged, and the foresight is
made with the telescope inverted. The point
at which the vertical cross-hair intersects the
hub is then marked. The transit is then
rotated to take a backsight on the fixed
point with the telescope inverted, the fore-
sight is made with the telescope direct, and
a second projected point is marked on the
hub. A point midway between the two
marked points is the true point on the pro-
longed line. Sometimes called double sight-
ing; double reversion; double reversing; re-
versing in azimuth and altitude; wiggling in
on line; working in on a linz,

double corners—(USPLS) Normally the two
sets of corners along a standard parallel; the
standard township, section, and quarter-sec-
tion corners placed at regular intervals of
measurement; additionally, the closing cor-
ners established on the line at the points of
intersection of the guide meridians, range,
and section lines of the surveys brought in
from the south.

double interpolation—Deriving a value from
tabulated computations where two propor-
tions may be required, as in an hour-angle
observation of Polaris for azimuth, where an
interpolation is made suitable to the time
factor, another to arrive at i result conform-
ing with the latitude of the observing sta-
tion.

double meridian distance—The algebraic sum
of the perpendicular distances from the two
ends of any line of a traverse to the initial,
or reference, meridian,
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double-mndel sterentemplet A temipiet repre-
senlative of the hergonta! plt of tan ad.
Javent stereoscopic nekleln that have been
ndjusted tu u common, theugh random seale.

double-optical projection stereoplotter — See
double-projection direct-viewing stereoplot-
ter.

double-projection direct-viewing stereoplotter
~A class of stereoplotters enploving the
principle of prujecting the images of two
correctly oriented overlapping acrial photo-
graphs onto & reference datum so the re-
sultant images may be viewaed dircethy with
out additional optical system support. Some-
times called double-optical projection stereo.
plotter,

double proportionate measurement—A method
for restoring a lost corner of 4 townshipa or
a lost interior corner of 4 sections, It is based
on the principle that monument:, north and
south should control the latitudinal position
of a lost cvorner, and monuments east and
west should control the longitudinal position.
In this method the influence of one identified
original corner is balanced by the control of
a corresponding original corner upon the op-
posite side of a particular missing corner
which is to be restored, each identified origi-
nal corner heing given a controlling weight
inversely proportional to its distance from
the lost corner,

double reversing—See double centering.
double reversion—See double centering.

double.rodded line—A line of differential levels
wherein two sets of turri~g points, one high
and one jow, are used .o give independent
measures between bench marks.

double shooting—See double burn,
double sighting——See double centering,

double-target leveling rod--Any target rod
having graduations on two opposite faces.

double zenith distance—A value of twice the
zenith distance of an object, obtained by ob-
gervation and not by mathematical process,

doubly azimuthal map projection—An azi-
muthal map projection having two poles.

dove prism-. A prism which reverts the image
bt dors not devistte ov dispilace the heam. A
given angolar totatien of the prism about its
longitudimal axer chauses the image to rolate
through twice the angle. Afso called a rotat-
ing prism.

draconic month—Sce nodical month,

drafting—The art of drawing from given spec.-
fications.

drafting guide - Sce puide,

drainage-—-In mapping, all features associated
with water, such as shorelines, rivers, lnkes,
marshes, ete,

drainage pattern—Rivers, streams and other
inland water features portrayed on a specific
map.

drag—-1, (theodolite) A slight movement of the
graduated circle of a theodolite produced by
the rotation of the alidade, 2. Sec utmos.
pheric drag.

drift—1. The lateral shift or displacement of
an aircraft from its course, due to the ac-
ftion of wind or other causes, 2. Aerial pho-
tography obtained under this coadition pro-
duces successive photographs whose edges
are parallel but sidestepped. 3. (precession)
See total drift. ’

drift angle—The angle, in degrees, between the
heading of an aircraft and the track made
goud.

drift station—A term sometimes used in shoran
operations to designate the ground station
#bout which the aircraft flies during arc
navigation. The mecond ground station is
then referred to as the rate station,

dummy—1. A preliminary drawing or lavout
showing the position of il'ustrations and text
as they will appear in the final reproduction.
2, A set of blank pages made up to show the
size, shape, and general style of a hook, book-
let, or pamphlet,

dummy pendulum--A pendulum of similar con-
struction to the working pendulums except
that it is equipped with a thermometer and
is fastened rigidly in the recciver so that it
cannot  swing  during  observitions. The
dummmy pendulum is rubject to :
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temperature conditions as the working pen-
dutyms, and 12 uxed m determming their
temperature when in use,

dumpy level—A leveling inatrument which has
ita telescope permanently attached to the
leveling base, either rigidly or by a hinge
that cun bhe manipulated hy a misrometar
wrew,

duplex base-line measuring apphistus—A <on-
tact base-line messuring apparatus, com-
pnsed of two disconnected bars, one brass
and the other of steel, each 5 meters in
length and 80 arranged as {o indicate the
accumuiated difference of length of the meas-
ures from the brass and steel components.

duplicate leve) line—A line of apirit leveling
composed of two single lines run over the
same route, but in opposite directions, and
using different turning points.

duplicate negative—A negative made from an
original pegative or from a positive. The du-
plicate negative may be a true reproduction
of the original or a reproduction possessing
greater or less contrast. With direct positive
materials, chemical reveraal process, and du-
plicating filni, it is not always necessary to
make a positive to obtain a duplicate nega-.
tive,

dymamic corroetion—The quantity that must he
added to the nrthometric elevation of R point
to olitain ita dynatic number,

dynamic gravity meter—A type of gravity in.
strument in which the period of oacillation
ia » function of gravity and ia the quantity
directly observed.

dynamic map-—A map designed to show mo-
tion, action, or change, Contrasted with static
map.

dynamic number—The work required to raise
8 unit mass from sea level to & given point,
expressed in absolute units.

dynamic temperature correction (penduium)—
Thie correction to the observed period of a
pendulum for the rate of change of its tem-
perature,

dynamical mean sun—A fictitious sun conceived
to move eastward along the ecliptic at the
average rate of the apparent sun,

dyne—A force which, »~ting on a mays of one
gram, imparts to that mu«s an accelergtion of
one centimeter per second per second, The
dyne is the unit of force of the c.g.s. system
of units. Until about 1930, the dyne was used
by the U.8. Coast and Geodetic Survey in
stating values of gravity. Since that time,
gravity has been reported in terms of the
gal, the c. g. 8. unit of acceleration.




sy e

S

earth-centerad ellipanid-~A reference ellipsoid
whose geometric center coincides with the
earth’s cenier of gravity and whose semi-
minoer axis coincides with the earth’s rota-
tional axis.

earth-fixed coordinate system—Any coordinate
system {n which the axes are stationary with
respect to the earth.

earth inductor—An instrument designed for
use in magnetic surveys to determine mag.
netic dip. In principle, the instrument is a
small dynamo by which the clectrical flow
can be introduced to the coil of the instru-
ment. The presence or absence of current is
indicated by a galvanometer which provides
for direct reading of magnetic dip.

varth inductor compuss—A compass depending
for its indications upon the current gener-
ated in a coil revolving in the earth's mag-
netic field.

earth matellite—A body that orbits about the
earth; specifically, an artificial satellite placed
in orbit by man,

sarth tide—A periodic movement of the earth's
crust caused by tide-producing: forces of the
moon and sun.

ecasement curve—See apiral cvrve.

easting—A reference on & mup with a military
grid is usually given in terms of rectangular
grid coordinates, an easting and a northing,
which represent the x-coordinate value and
the y-<coordinate value, reapectively, See also
depariure; false easting; fslse northing.

east point—See prime vertical plane,

ebb tide—The portion of the tide cycle between
high water and the following low water. Also
called falling tide.

eccentric—Not having the same center,
eccentric anomaly—See anomaly, definition 8.

eccentric error—Centering error.

eccentric reduction (triargulation)—The cor.
rection which must be applied to & direction
observed by an instrument with either the
instrument or signal {swing}, or buth, vecen.
tric, to reduce the observed value to what it
would have been if there had been no eccen-
tricity. Also called eccentricity correction,

eccentric signal—A signal (target) which is
not in the same vertical line with the station
which it represents.

eccentric station—A survey point aver which
an instrument is centered and observations
made, and which is not in the same vertical
line with the station which it represents and
to which the observations will be reduced
before being combined with observations at
other stations. In general, an eccentric sta-
tion is established and occupied when it is
impracticable to occupy the station center,
or when it becomes necessary in urder to
see points which are not visible from the sta-
tion center.

eccentricity—1. Amount of deviation from a
center, Ser also eccentric station, 2, (sur-
veyor's compass) An effect caused by one or
a combination of the following conditions. A
straight line through the ends of the mag-
netic needle fajls to pass through the center
of rotation of the needle; the center of rota-
tion of the needle is not coincident with the
center of figure of the graduated circle; the
line of sight fails to pass through the vertical
axis of the instrument.

eccentricity correction (triangulation)—See ec-
centric reduction (trinngulation),

eccentricity of wlidade—The distance between
the center of figure of the index points on an
alidade and the center of figure of the gradu-
ated circle. See also eccentricity of instru.
ment.
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eccentricity of circle--Thn dixtance hetween the
center of figure of a graduated circle and its
center of rotatiun. Sre nleo ecceniricity of in.
strument.

eccentricity of ellipse——The ratio of the dis-
tance between the center and a focus of an
eliipse to the length of its semimajor axis,

eccentricity of instrument—The combination of
ecceniricity ' cirele and eccentricity of ali-
dade.

eceentricily of spheroid (ellipsoid) of revolu-
tion—The eccentricity of an ellipse forming
& meridional section of the spheroid.

echo—See blip,
echogram-—Sre fathogram,

echo sounder—An echo sounding instrument
used for depth measurements in water.

echo wounding—A method for measuring depths
indirectly by recording the time interval re-
quired for sound waves to go from a source
of sound near the surface to the bottom and
back again,

echo liming—The measurement of time re-
quired for a short train of energy waves to
travel the round-trip path from an originat-
ing station to a reflector, or transponder.

eclipse—1. The reduction in visibility or disap-
pearance of & non-lumin~s ody by passing
into the shadow cast by another non-luminous
body. 2. The apparent cutting off, wholly
or part:ally, of the light from a luminous

" body by a dark body coming between it and
the observer. See also annular eclipse; lunar
eclipse; solar eclipse.

eclipse year—The interval between two suc-
cessive conjuncticns of the sun with the same
node of the moon's orbit,

ecliptic—The great circle formed by the inter-
section of the plane of the earth’s orbit
arnund the sun {or apparent orhit of the sun
around the earth) and the celestial aphere,

ecliptic coordinate system—See ecliptic aystem
of coordinates,

ecliptic Intitude—Sce celestial latitude.
ecliptic longitude—See celestial Jongitude,
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ecliptic meridian—A circle on the celeatiai
aphere containing points of the same cales-
tial longitude.

ecliptic node-—Se¢ node.

ecliptic parallel-—A circle on the celestial sphere
containing points of the same celestia] lati-
tude,

ecliptic poiar distance-—The complement of the
celestial latitude.

ecliptic pole—(ine the celenstial sphers, either of
the two points 90" from the ecliptic,

ecliptic system of coordinates—A aystem of
curvilinear celestlal coordinstes which uses
the ecliptic as the primary reference plane
and the ecliptic meridian through the vernal
equinox as the secondary plane, The points
90 from the ecliptic are th  srth aud south
ecliptic poles. Angular di...nce north or
sputh of the ecliptic analogous to latitude,
is celestinl latitude. Celestial longitude is
measured eastward along the ecliptic from
the vernal equinox through 36v .

editing—The process of checking a map or
chart in its various stages of preparation to
insure accuracy, completeness, and correct
preparation from and interpretation of the
suur.es used, and to assure legible and pre-
cise reproduction. Edits are usually referred
to by a particular production phase, such as
compilation edit, seribing edit, ete.

effective area—For any aerial photograph 'aat
is one of & sevies i u flight strip, that central
pait of the photograph delimited by the bi-
sectors of overlaps with adjacent ploto-
graphs. On a vertical photograph, ull ima, «
within the effective area have less displace-
ment than their conjugate images on adja-
cent photographs,

effective earth rudius—See effective radius of
the earth,

effective focal length (EFL)—See principal dis-
tance, definition 1.

effective radius of the eurth—A fictitious value
for the radius of the earth, used in place of
the geometrical radius to correct for atmos-
pheric refraction when the index of refrac-
tion in the atmosphere changes linearly with
height.
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Egault level—A French instrument haviug the
apirit level attached to a ievel bar which aiso
carries wyes in which the telescope rests.

elertrical dintance—Iength measured in terma
of the distance traveled hy radio waves in
unit time.

Elestricg] Survey-Net Adjuater (ESNAY—A
device ugad for obtaining least.squares ad.
justments of level, traverse, and vertical-
angle nets through the medium of an anal-
ogous electrical net,

olectronic bearing--A  bearing obtained by
ineans of electronic equipment.

electronic control—Control obtammed by elec-
tronic devices,

electronic distance-measuring (EDM) equip-
ment—Devices that measure the phase dif-
ference between transmitted and returned
(i.e., reflected or retransmitted) electromag-
netic waves, of known frequency and speed,
or the round-trip transit time of a pulsed sig-
nal, from which distance is computed. A wide
range of such eguipment is available for sur-
veying and navigational use. Also called dis-
tance-measuring equipment (DME). See also
electronic position indicator; Electrotape; Ge-
odimeter; hiran; lorac; loran; SECOR;
shoran; sonar; Tellurometer.

electronic line of position—A line of position
established by means of electronic equipment,

electronic-position-indieator (EPI)—A type of
electronic distance measuring equipment used
primarily in hydrographie surveying. The
offshore range has been extended from the
limits of shoran distances to more than 6500
miles by use of EP],

electronic refraction—The refraction due to the
effects of the atmosphere and the ionospl.ere,
which introduce appreciable changes in the
quantities measured by means of electronic
devices, such as in the phase differences meas-
ured with interferometers, in the rate of
change of phase measured with the Doppler
systems, and in the change in phase between
the times of transmitting and receiving a
signal by the ranging instruments,

electronic sketchmaster—See universal analog
photographic rectification system.

electronic surveying—Any survey utilizing else.

tronte equipment.

electronic telemeter—An electronic device that

meansures the phase difference or tranait tim»
between a transmitted electromagnetic im-
pulre of known frequeney and speed and its
return.

Electrotape—A trade name for a brecise elec-

tronie surveying device which transmits &
radio-frequency signal to A respondar unit
which in turn retranamity the signa! back to
the interrogator unit. The time lapse between
original transmission and receipt of return
signal is measured and displayed in a direct
digital readout for eventual reduction into a
precise linear distance. It operates on the
same principal as the tellurometer.

elements of a fix—The specitic values of the

coordinates . -ed to define a position.

elevated pole—The celestial pele above the hori-

zon, agreeing in name with latitude.

elevation- -Vertical distance from a datum, usu-

ally mean sea level, to a point or ubject on
the earth’s surface. Not to be confused with
altitude which refers te points or objects
above the earth's surface. Sce also adjusted
elevation; assumed ground elevation; checked
spot elevation; critical elevation; difference
of elevation; field elevation; fixed elevation;
mean ground elevation; orthometric eleva-
tion; preliminary elevation; spot elevation;
standard elevation; supplemental elevation:
unchecked spot elevation,

elevation angle—See angle of elevation,

elevation meter—A mechanical or electrome-

chanical device on wheels that measures slope
and distance, and automatically and continu-
ously integrates their product into difference
of elevation.

elevation tints—Sce hypsometric tinting,
11/10 peg adjustment—See peg adjustment,
ellipsoid—The surface defined by the equation:

.l" y? 22

artptes!
If the semiaxes ¢, b, and ¢ are unequal the
ellipsoid is called triaxial, If twa of the semi.
axes are equal the surface becomes a sphe-
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10id, Sce alio datumceniered eilipaoid; earth.
centered ellipsoid; triaxial ellipsoid.

ellipsoid of rotation—A simple mathematical
surface which best approximates the shape of
the earth. It is the ~urface generated by an
ellipse rotating about one of its axes. See also
obizte sphervid; prolate spheroid. Often in.
correctly called ellipsoid of revolution.

ellipsoidal height—The height above the refer-
ence ellipsold, measured along the ellipsoidal
outer normal through the point in question.
Also called geodelic height,

ellipsoidal reflector-——A mirtor surface which
conforms to a portion of an ellipsoid of revo-
lution. Frincipally employed in several types
of stereoplotitcr projectors such as the ER-
56.

ellipticity of an ellipse-—The ratio between the
difference in length of the semi axes of an
ellipse and its semimajor axis. The semi-
major and semiminor axes are represented by
a and b, respectively, and the ellipticity by ¢,
then:
a=b

a

The ellipticity of the spheroid, referring to
the earth, is called the flattening of the earth,
or its compression, and is also represented
by f.

ellipticity of the spheroid-—See flattening (of
the earth).

elongation—The angular distance of a hody of
the solar system from the sun; the angle at
the earth between lines to the sun and an-
other celestial body of the solar system. See
also greatest elonvation.

emergency run—See tide-over run.

emergent nodai point-—See nodal point, defini-
tion 1.

empirical orientation (rectifieation)-—The ¢com-
posited rectified adjustments of magnifica-
tion, swing, easel tilt, y-displacement, and
x-displacement used to correctly recreate the
exact conditions in the projected image that
exiated in the negative at the instant of ex-
posure.
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emuision—A suspension of either Hght-sensi-
tive silver gaits, Diazos, or photopolymers, in
a colloidal medium which is used for coating
films, plates, and papera.

emusion-to:-base (exposure)—A contact ex-
pousure in which the emulsion of the copying
film is on the side of the film opposite to that
in contact with the sheet being copied which
produces a copy that is wrong reading
through the base. See also emulsion-to-emul-
sion,

emulsion-to-emulsion (exposure)—A contact
exposure in which the emulsion of the copy-
ing film is in contact with the emulsion of
the sheet being copied which produces a copy

that is right rcading through the base, See
also emulision-to-base,

end lap—See forward lup.

engineer's chain—Similar to a Gunter's chain
except it is 100 feet in length and contains
100 links. each 1 foot long.

engineer's level—Anry of a group of precision
leveling instruments for establishing a hori-
zontul line of sight, used to determine differ-
ences of elevation,

engineering map—A map showing information
that is essential for planning an engineering
project or development and for estimating its
coat,

engineering survey—A survey executed for the
purpouse of obtaining information that is es.
sential for planning an engineering project or
developmeni and estimating its cost., The in-
formation obtained may, in part, be recorded
in the form of an engineering map.

engraver—See scriber.

engraver subdivider—A specially designed
scribing instrument which permits the selec.
tion of uniform tick apacing in subdividing
or ticking map projections.

enlargement—A negative, diapositive, or print
m: je at a scale larger than the original, Col-
loquially referred to as a blow up.

enlargement factor-—See scale of reproduction,

enlargement/reduction diagram-—Chart show-
ing the necessary lens extension and copy




board extengion required for various enlarge-
ments and reductions.

enrout chart—A chart of air routes in specific
accas that shows the exuact location of elec-
tronle aids to navigatlon, such as radio-direc.
tion-finder stations, radio and radar marker
beacons, and radio-range stations. Formerly
called radio-facility chart,

entrance pupil—The image of the aperture stop
formed by a:l the lens elements on the object
side of the aperture stop,

entrance window-—The image of the field stop
formed by all the lens elementa on the object
side of the field stop.

ephemeris—A publication given the computed
places of the celestial bodies or space ve-
hicles for each day of the year, or for other
regular intervals. A publication giving simi-
lar information useful to a navigator is called
an almanac.

ephemeris time-—The uniformm measure of time
defined by the laws of dynamics and deter-
mined in principal from the orbital motions
of the planets, specifically in the orbital mo-
tion of the earth as represented by New-
comb's “Tables of the Sun"”.

epipolar plane—Any plane which contains the
epipoles; therefore, any plane containing the
air base, Also called basal plane.

epipolar ray—The line on the plane of a photo-
graph joining the epipole and the image of
an object. Also expressed as the trace of
an epipolar plane on a photograph.

epipoles——In the perspective setup of two photo-
graphs (two perspective projections), the
points on the planes of the photographs
where they are cut by the air base (extended
line joining the two perspective centers). In
the case of 2 pair of truly vertical photo-
graphs, the epipoles are infinitely distant
from the principal points,

epoch—1, A particular instant for which certain
data are given, 2, A given period of time dur-
ing which a series of related acts or events
takes place. 3. An arbitrary moment in time
to which measurements of position for a body
o1 orientation for an orbit are referred.

equsi-altitude obaervations Observation of
celestial objects at a fixed altitude (such as
by an astrolube) taken at more or less uni-
formiy-spaced azimuths around the horizon.
The purpose is to obtain a number of lines
of position by a inethod somewhat free from
the effects of vertical refraction.

< equal-altitude observations of the sun—An azi-

muth observation that consists of measuring
horizontul angles from a southerly reference
point to the sun’s limbs at an identical verti.
cal angle, if measured to the right limb in the
am., then the angle should be measured to
the left limb in the p.m. The same limb
should be observed in vertical angle. The
mean of the two horizontal angles, with amall
correction for the change in the sun's declina-
tion during the interval from the a.m. to the
pm. readings, gives a resulting horizontal
angle to the meridian,

equal-area map projection—A map projection
having a constant area scale. Such a projec-
tion is not conformal and is not used for
navigation. Also called authalic map projec.
tion and aquivalent map projection.

equation—See angle equation; azimuth equa-
tion; correlate equation; condition equation;
error equation; Euler's equation; Laplace
equation; latitude equation; length equation;
longitude equation; lunar equation; normal
equation; observation equation; parametric
equations; perpendicular equation (tra-
verse); personal equations; side equation;
side equation tests.

equation of the equinox—The differcnce be-
tween the mean and true right ascensions of
a body on the equator, thus the difference
between mean and apparent sidereal time,

equation of time—The algebraic difference in
hour angle between apparent solar time and
mean solar time, usually labeled + or — as it
is to be applied to mean solar time to obtain
apparent solar time,

equator—The great circle on the earth midway
between the poles and in a plane perpendicu-
lar to the earth’s axis of rotation. It is the
line of 0° latitude. See also astronomical equa-
tor; celestial equator; fictitious equator; ga-
lactic equator; geodetic equator; geomegnetic
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equator; grid equator; lunar celestial equa-
tor; magnetic equator; oblique equntor;
transverse equator,

equator system—-See celestial equator system
of coordinates,

equatorial axis—1, The diameter of the earth
described between two points on the equator,
2. (astronomy) A telescope mounting axis
oriented parallel to the earth’s rotational
axis,

equatorial bulge—The excess of the earth's
equatorial diameter over the polar diameter.

equatorial chart—1, A chart of equatorial
areas. 2. A chart on an equatorial projection.

equatorial cylindrical orthomorphic chart—Sec
Mercator chart.

equatorial cylindrical erthomorphic map projec-
tion—Sce Mercator map projection.

equatorial diaraeter——The diameter of the earth
at the great circle compriging the terrestrial
equator.

equatorial gravity value—The mean accelera-
tion of gravity at the equator, approximately
equal to 978.03 cm/sec ®.

equatorial horizontal parallax-—The angle at a
celestial object subtended by the equatorial
semi-diameter of the earth used to indicate
the distance of the object from the earth.

equatorial intervals—The angles, expressed in
units of time, between the various lines which
compose the reticle of an astronomical transit
and the mean position of those lines.

equatorial map projection—A map projection
centered on the equator.

equatorial node—Either of the two points
where the orbit of the satellite intersects the
equatorial plane of its primary.

equatorial radius—The radius assigned to the
great circle comprising the terrestrial equa-
tor.

equatorial satellite—A satellite whose orbit
plane coincides, or almost coincides, with the
earth's equatorial plane.

equatorial stars—Stars having declinations
close to zero and whose diurnal path is a
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parallel of declination close to the equator.
Equatoriat stars, because of thelr apparsntly
greater speed of travel, are preferred for
time and longitude determinations.

equatorinl system—Sec celestial sguator sys-
tem of coordinules.

equinngular spiral—See thumb line,

equiangulator—An optical instrument, employ-
ing & 60° prism, used to determine astro-
nomic latitude and longitude by equal alti-
tudes of heavenly bodies when the time of
a prime meridian (Greenwich) is known at
the place of observation,

equigeopotentinl  surface—See  equipotential
surface.

equilibrium—-A »tate of balance between forces.
A body is & . t¢ be in equilibrium when the
vector sum uf all forces acting upon it is zero,

equilibrium spheroid—The shape that the earth
rvould attain if it were entirely covered by
a tideless ocear of constant depth. See also

geoid.

equlibrium theory—A hypothesis which as-
sumes an ideal earth which has no continental
bar-iers and is uniformly covered with water
of considerable depth. It also assumes that
the water responds instantly to the tide-
producing forces of the moon and sun to form
a surface in equilibrium and moves around
the earth without viscosity or friction. Com-
pare with geoid.

equinoctial-—See celestial equator.

equinoctial colure—The hour circle through the
equinoxes,

equinoctial day—See sidereal day.
equinoctial point—See equinox.

equinoctial system of coordinates—See celestial
equator system of coordirates.

equinoctial year-—Sec tropical year.

equinox—One of the two points of intersection
of the ecliptic and the celestial equator, occu-
pied by the sun when its declination is 0°,
Aiso called equinactial point, Se¢ also autum.
nal equinox ; mean equinox; vernal equinox,
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equipotential surface—A msurface having the
same potentinl of gravity at every peint. Also
called a level surface; equipotential surface:
geopotential surface, See also geold.

equiscalur—A surface along which & scalar
quantity hasg a constant value.

equivalent focal length—The distance measured
alung the lens axis from the rear nodal point
to the plane of best average definition over
the entire field used in the aerial camera.

equivaient map projection—See equal-area map
projection,

equivalent scale-—~The relationship which a
small distance on a graphic hears to the cor-
responding distance on the earth, expressed
as an eocuivalence, such as 1 inch (on the
graphi .- :quals 1 mile (on the ground). Oc-
casionally called verbal scale,

equivalent vertical photograph—A theoretical-
ly, truly-vertical photograph taken at the
same camera stalion with a camera whose
focal lenglh is equa) to that of a camera
taking a corresponding tilted photograph.

erect image—An image that appears upright,
or in the same relative position as the object.

erecting telescope—An observer sees objects
right side up when looking through an erect-
ing telescope and upside down when looking
through an inverting telescope. The eyepiece
in the optical system of an erecting tele-
scope usually has four lenses, and the eye-
piece in the optical system of an inverting
telescope has two lenses. Contrasted with
inverting telescope.

erratic error—An error caused by an incom-
plete element in an instrument, such as back-
lash in a gear train. Sec¢ also instrument
error,

error—1. The difference between an observed
or computed value of a quantity and the ideal
or true value of that quantity. 2. A class of
small inaccuracies due to imperfections in
equipment or techniques, surrounding condi-
tions, or human limitations; not to be con-
fused with blunders or mistakes. See also
absolute error; accidental error; actual error;
accumulative error; blunder; chronometer
error; circuit closure (leveling); clamping

error; collimation error; compans index er-
ror; compensaling error; constant error;
curved-path error; eccentric error; erratic er-
ror; graduation error; gross error; index er-
ror; inherited error; instrument error; mis-
take: natural error; orthometric error;
periodic error: personal error; pointing error;
positional error: principal-distance error:
principal-point error; prismatic error; prob-
able error; residuni error; resultant error;
shade error; systematic error.

error equation—The probability equation which
expresser the laws of the occurrence of aeci-
dental errors. This equation expresses the re.
lationship between observed values, plus first-
order correctivn terms, and theoretical val-
ues. The error equation {s the basis of the
method of least squares, used in the adjust-
ment of observations for determining the
most prohable value of & result from those
obgervations,

error of closure—1. (gencral) The amount by
which a quantity obtained Ly A series of re-
lated measurements differs from the true or
fixed value of the same quantity. Algzo called
closing error; closure. 2, (angles) The amount
by which the actual sum of a series of angles
fails to equal the theoretica’ly exact value
of that sum. Also called angular error of
closure, 3. (azimuth) The amount by which
two values of the azimuth of a line, derived
by different surveys or along different routes,
fail to be exactly equal to each other. Also
called azimuth error of closure. 4. (leveling)
The amount by which two values of the ele-
vation of the sume bench mark, derived by
different surveys or through different sur-
vey routes or by indepeundent observations,
fail to Le exactly equal to each other, Also
called leveling error of closure. Sce also cir-
cuit closure (leveling). 5. (loop) The error in
the closure of a survey on itself. Also called
loop error of closure. 6. (horizon) The amount
by which the sum of a series of adjacent
measured horizontal angles around a point
fails to equal exactly 360, Measurement of
the last angle of Lhe series is called closing
the horizon; sometimes called closure of hori-
zon; horizon closure, 7. (triangle) The
amount by which the sum of the three ob-
served angles of a triangle fails to equal
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exactly 180° plus the spherical excess of the
triangle. Same as closurs of triangle; trinngle
closure; lrlangie error of closure, 8, (tra-
verse) The amount by which a value of the
position of a traverse atation, as obtained by
cornputation through a traverse, fails to
agree with another value of the same station
a8 determined by a different set of obwerva-
tions or routes of survey, Also called closure
of lraverse; error of survey; horizontal clo-
wure error; traverse error of closure, See also
linsar srror of closure; refative arror of clo-
sure,

error of colimation—See colimation error,

error of obeervation—The difference between
an observed value of a quantity and a value
adopted as representing the ideal or true
value of that quantity.

error of run (micrometer)—The differe.ce, in
seconds of arc, between the intended value
of one turn of the micrometer screw and its
actual value as determined by measuring the
space between two adjacent graduation
marks of the circle with the micrometer. Also
called run; run of micrometer,

error of survey—See error of closure, defini-
tion 8.

error of the mean—Equal to the standard er-
ror of the sample divided by the square root
of the number of items sampled.

escape and evasion graphic—A map, chart, or
other graphic, usually produced n 8 light
weight durable material, apecific. .y designed
to guide personnel to safety from enemy-held
territory.

establishment—See lunitidal interval

establishment of the port—The average inter-
val between upper and lower lunar transit
near time of new and full moon and the next
high water. See also lunitidal interval. Also
called common establishment ; high water full
and change; vulgar establishment.

eteh—1. To remove selected areas of the emul-
sion either chemically or manually, 2, Chem-
ical treatment of a lithographic plate to make
non-printing areas grease-repellent and
water-receptive or to produce the image on
deep-etch plates. 3. An acid solution mixed

with the dampening fountain water on an
offset press to help control ink on the press
plate,

etch slip—A pencil-sliaped abrasive used in re-
moving unwanted marks on & wieial press-
piate. Sometimes called a snakeslip.

etched zinc plate—An etched copy of the con-
tour drawing of the base map, used as the
guide in cutting the stepped terrain base of
a mode! for making relief models,

Eulerian angles—A system of three angles
which uniquely define with reference to one
coordinate system (e.g., earth axes) the ori-
entation of a sccond coordinate system (e.g.,
body axes), Any orientation of the second
system is obtainable from that of the first
by rotation through esach of the three angles
in turn, the sequence of which is important.

Euler's equation—A relation in a parabolic or-
bit involving two radii veetors, their chord,
and the time interval between them.

Euler's theorem—A mathematical expression
to obtain the radius of curvature of a normal
section in any azimuth on the reference ellip-
soid. The azimuth angle, and the radius of
curvature in the meridian and in the prime
vertical must be known.

Europezn datum-——The initial point of this sys-
tem is Jocated at Potsdam, Germany. Numer.
ous national systems have been joined into a
large datum based upon the International El-
lipsoid which was oriented by the astro-geo-
detic method. The Army Map Service has con-
nected the European and African triangula-
tion chains and filled the gap of the African
arc measurement from Cairo to Cape Town.
Thus all of Europe, South Africa, and North
Africa are molded into one great system.
Through common survey stations, it was also
possible tc convert data from the Russian
Pulkovo 1932 system to the European datum,
and as o result the European datum includes
trianguiation as far east as the B4th merid-
ian, Additiona! tiea across the middle east
have permitted connection of the Indian and
European datums, See also preferred datum.

evection—A perturbation of the moon in its
orbit due to the attraction of the sun. This
results in an increase in the eccentricity of
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the moon’s orbit when the sun passes the
moon's line of apsides and a decrease when
perpendicular to it. See also lunar inequality,
definition 1.

Everest spherold (ellipmoid)—A reference el-
lipsoid having the following approximate di-
mensions: semimajor axis-6,377,276.8 me-
ters; flattening or ellipticity-1/300.80,

exaggerated stereo—See hyperstereoscopy.

exchange agresment—An approved agreement
hetween two or more organizations to furnish
each other specified mapping, charting, and
geodetic data as published, or vn & request
basis, Compare with mapping agreement.

existent corner—(USPLS) A corner whose po-
sition can be identified by verifying the evi.
dence of the monument or its accessories,
by reference to the description that is con.
tained in the field notes; or whose position
can be determined from an acceptable sup-
plemental survey record, some physical evi-
dence, or testimony.

existing data—Material and/or information
known to be in the possession of a given
source. It is not intended to apply to data
which are obtained by an operational field
survey or contractual production operations,

exit pupil—The image of the aperture stop
formed by all the lens elements on the image
side of the aperture stop.

exit window—The image of the field stop
formed by all the lens elements on the image
side of the field stup.

ex-meridian altitude-—An altitude of a celestial
body near the celestial meridian of the ob-
server, to which a correction is to be applied
to determine the meridian altitude.

ex-meridian observation-—Measurement of the
altitude of & celestial body near the celestial
meridian of the observer, for conversion to a
meridian altitude; or the altitude so meas-
ured.

experience radar prediction—The determina-
tion of size, shape, and relative intensity of
radar returns and a determination of radar
shadow and no-return areas based primarily
on the rzdar knowledge and experience of

the individual making the prediction rather
than on proven formulae, power tables, or
graphs. Also called art-work prediction,

explement—The difference between an angle
and 360 degreas.

exploratory survey—A survey executed for the
purpose of obtaining general information
concerning sreas about which such informa-
tion is not a matter of record.

exposure-—1, The total quantity of light re-
ceived per unit area on a sensitized plate or
film; may be expressed as the product of
the light intensity and the exposurc time. 2.
The act of exposing a light-sensitive material
to a light source, 3, One individual picture of
a strip of photographs.

exposure interval-—The time required between
successive exposures of a series of photo-
graphs for the purpose of obtaining desired
forward lap.

exposure station—See camera station.

exposure time-.The time during which a light-
sensitive material is subjected to the action
of light.

extended color—See bleed.

extension—1. (survey) See prolongation, 2.
{photogrammetry) Extending existing con-
tro! from a controlled area into an area with-
out control. The term is usuaily further quali-
fied as horizontal or vertical according to the
primary purpose, See also cantilever exten.
sion. Also called horizontal extension; hori.
zontal/vertical extension; vertical extension,

extension of control—Execution of additional
control from existing control by any method.

exterior orientation—The determining (analyt-
ically or in a photogrammetric instrument)
of the position of the camera station and the
attitude of the taking camera at the instant
of exposure. In steraoscopic instrument
practice, exterior orienta‘ion is divided into
two parts, relative and absolute orientation.
Also called outer orientation. See also resec.
tion, definition 3.

exterior perspective center—Sce perspeclive
center,
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exierior to a curve—Any area adjacent to a
curve lying toward its convex side; ile ares
not included within the circle of which the
curve is part of the circumference.

external distance—The distance from the ver-
tex of a circular curve to the middle point of
the curve,

external error——See theoretical error.

exira foresight (leveling)—The rod reading
made at an instrwment station in & line of
jevels and on & leveling rod standing on a
bench mark or another point not in the con-
tinuous line of levels, In spirit leveling there
may be one or more extra foresights from a
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single instrument station or setup, but there
can be only one backsight and one foresight
from any one instrument station.

extrapolation—-The process of estimating the
value of a quantity beyond the limits of
known values by assuming that the rate or
system of change between the last few known
values continues,

eye base-—See interpupillary distance.

eyepiece—In an optical device, the lens group
which is nearest the eye and with which the
image formed by the preceding elemsnts ia
viewed,

eyepiece micrometer—ysee ocilar micrometer,
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f-number--~See relative aperture,

faee—-The emulsion side of a negative or layout
plate, or the printing surface of a plate.

factored transparency--A systems of radar
simulation which utilizes a pair of photo-
graphic images on a glass plate or plates to
store topogruphic und radar reflection data.
Tl dula arc scanned by a fiying-apat scanner
cathode ray tube, and the density of the im.
ages is read by two photo-multiplier tubes,
The two planar dimensions of the two images
are the X and Y dimensions of the topo-
graphic and reflectance data respectively, The
densities of the reflectance images are used
to store the intrinsic strength of radar target
reflectance. The images are identical in thelr
X and Y values but separated in one dimen-
sion by the optical apacing of the dual readout
systemi., Also called a land mass simulator
plate.

falling— (USPLS) The distance, measured
along an established line from its intersec-
tion with a random line, to a corner on which
the random line was intended to ~lose.

falling tide—See ebb tide.

faise bearing—The difference between the true
bearing and the back bearing caused by the
convergence of meridians.

false ensting—A value assigned the central
meridian of a coordinate system to avoid the
inconvenience of using negative departures,
See also grid coordinates.

false horizon—A line resembling the visible
horizon, but above or below it.

false northing—A value assigned the origin of
northings, or grid coordinates, to avoid the
inconvenience of using negative coordinutes,
See also grid coordinates.

false origin—-An arbitrary point to the south
and west of a grid zone from which grid lines

are nitnbered, and from which grid distances
are measured eastward and northward, Com-
pare with grid origin,

false stereo—Sec pseudoscopic stereo,

fin cameras—An assembly of three or more
cameras systematically disposed at fixed an.
gles relative to each other so a8 to provide
wide lateral coverage with overlapping im-
ages,

fathogram—A graphic record of depth meas.
urements obtained by echo-sounding equip-
ment. Also called echogram.

fathom curve—Sce depth curve,
fathom line—See depth curve,

Fathometer—A trade name for an echo
sounder,

Faye anomaly—See free-siv anomaly.
Faye correction—Sce free-alr correction,

featheredging —1. (cartography) The tech-
nique of progressively dropping contours, to
avoid congestion on steep slopes, and taper-
ing the line weight near the end of the con-
tour to be dropped. Also called feathering. 2.
(photogrammetry) The thinning of overlap-
ping edges of photographs before assemhling
into & mosaic in order to make match lines
less noticeable. When overlapping edges are
feathered, shadows and sharp changes in con-
trast are reduced or elimis.icd. Alro called
feathering,

feathering—Sce featheredging.
feature——See details.

felt side—The top or smooth side of paper that
is contacted by the felt belt for extraction of
moisture during manufacture, This is the
correct side of th'c paper for printing.
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fence—1. A line of readout or tracking stations
for pickup of signals from an orbiting satel-
lite, 2. A line or network of radar o iadio
stations for detection of a sateilite in orbit.

fermenling dough theory~ Scc Pratt-Hayford
theory of lscatasy.

fiber opties—A device for relaying an Image by
means of & large number of tranapurent fibers
(filaments) by multiple total internal refiec-
tion, The fibers are moat commohly glass and
leas often a highily transparent piastic. Each
fiber carries only one element of the image,
%0 that the image is m mosaic in which the
26!l size is the fiber cross-sectiont rather than
a continuous picture,

Betitious—!n cartography, pertaining to or
measured from an arbitrary reference line,

fictitious equator A rcfcicues line serving as
the origin for measurement of fictitious lati-
tude.

fictitious graticule—The network of lines rep-
resenting fictitious parallels and fictitious
meridians on a map or chart. See also obligue
graticule; transverse graticule.

fictitious Iatitude——Angular distance from a
fletitious equator, It may be called transverse,
oblique, or grid latitude depending upun the
type of fictitious equator.

fictitious Jongitude—The arc of fictitious equa-
tor between the prime fictitious meridian and
any given fictitious meridian. 1t may be called
transverse, oblique, or grid longitude depend-
ing upon the type of fictitious meridian,

fictitious loxodrome—See fctitions rhumb line,

fictidous loxodromic curve—See Actitious
rhumb line.

fictitious meridian—One of a series of great
circles or lines used in place of a meridian for
certain purposes. It may be called transverse,
oblique, or grid meridiar depending upon the
type of fictitious meridian, See aiso prime
fctitious moridian,

fictitious parallel—A circle or line parallel to a
fictitious equator, connecting all points of
equal fictitious latitude. It may be called
transverse, oblique, or grid paralle] depend-
ing upon the type of flctitious equator,

fictitious pole~-One of the two points 90° from
a fictitious equator. It may be called trans-
vérse or oiligue pole depending upon the type
of fictitious equator.

fictitious rhumb Hne—A line making the samne
oblique angle with all fictitious meridiana. It
may be called transverse, oblique, or grid
rhumb line depending upon the type of ficti.
tious meridian. Alss called fictitious loxo-
drome; fictitious loxodromic curve.

fictitlowd sin—A fictitious point termed the
mean sun, which is imagined to move at a
uniform rate slong the equator, its rate of
motion being such that it mukes one apparent
revolution around the earth in the same time
a» the actual sun—that {s, in one year.

Betitious year-—The period between successive
returns of the sun to a sidereal hour angle of
BO: (abwul January 1). The length of the
fictitious year is the same as that of the
tropical year, since both are based upon the
position of the aun with respect to the vernal
equinox. Also called Beaselian year.

fiducial axes—The lines joining opposite fidu-
cial marks on a photograph. The x-axis is
generally considered to be the one nearly
paraliel with the line of flight.

fiducial marks—1. (photogrammetry) Index
marks, usually four, which are rigidly con-
nected with the camera lens through the cam-
era body and which forms images on the
negative and usually define the principal
point of the photograph. Also markas, usually
four in number, in any instrument which de-
fine the axes whose intersection fixes the
principal point of a photograph and fulfills
the requirements of interior orientation, 2.
(surveying) An index line or point, A line or
point used as a basis of reference.

fleld culibration—A term generally applied
where only a combination of fleld and office
computer techniques are svailable to check
instrument accuracy. Adjustments, other
than normal operator adjustments, cannot be
made during fleld calibration.

fleld check—The operation of checking a map
compilation manuscript on the ground. Not to
be confused with field claasification.




field ciassification—Field inapection and identi-
fication of features which a map compiler is
unable to delineate; identification and deline-
ation of political Soundary lines, place numes,
road cinsgifications, buildings hidden by trees,
and so forth, Fleld ciassification may b in-
cluded as part of the control survey effort and
normaily is compieted prior to the actual
stereocompilation phase. See also fieid inspec.
thor,

field comparator—A short line whose length is
measured with accuracy and precision, and is
usad to check the lenglhs of apparatus
(tapes) used in the actual field operations.
Also called comparator base,

fleld completion— A combination of field inapec-
tions or surveys, either before or after com-
pilation, to classify and complete the map
content, correct erroneous dats, and add in-
formation such as names, civil boundaries,
and similar classification data. 1ts purpose is
to fill-in or confirm that portion of a map
manuscript prepared by stereocompilation.

field contouring—Contouring a topographic
map by field methods accomplished by
planetable surveys on a prepared base. Gen-
erally, this operation applies to terrain un.
suitable for contouring by photogrammetric
methods. See also contour sketching,

field correction—Adjustments made to field
measurements, such as angles or distances,
to correct for geometric or length discrep-
ancies,

field correction copy—A map or tracing pre-
pared in the field, delineating corrections for
subsequent reproduction of a map.

field elevation—An elevation taken from the
field computation of & line of levels.

field inspection—The proceas of comparing
aerial photographs with conditions as they
exist on the ground, and of obtaining infor-
mation to supplement or clarify that not
readily discernible on the photographs them.
selves, Sometimes called classification survey.

geld intenuity—See feld sirength.
field of view—See angle of view,

fleld posltion-—A position computed while field
work ia in progress to determine the accept-
ability of the obzervations or to provide a
preliminary position for other purposes.

field standardization of tape—The comparison
of the length of % tape to be used for survey
mesgsurements with the length of a standard
tape, to determine the true length of the
former.

field stop—The physical element (such as a
stop, diaphragm, or lens periphery) of an
aptiesl aystem which limits the field of view
covered by the system. Sce also aperture
stop.

field strength-—For any physical field, the flux
density, intensity, or gradient of the field at
the point in question. Also called feld inten.
ity.

figure adjustmeut (survey)—The adjustment
of a single chain of triangles made to satisfy
the requirement that the sum of the angles
in each triangle eguals 180¥, and in the case
of a quadrilateral that the sum of the angles
equals 360°. An office computation.

figure of the earth—See geoid.

filar niicrometer—A device attached to a tele-
scope or microscope, consisting of R wire
*hread (filament) connected witn a screw in
such munner that as the acrew iy turned, the
wire moves through a continuous succession
of parallel positions, all in the focal plane of
the instrument,

film—A Rlm base which is coated with a light
sensitive emulsicn for use in a camera or
printing frame, Sec also aerial film; carto-
graphic flim; stable-base Alm; strip flm;
topographic base Glm.

fiim base (photography)—A thin, flexible,
transparent sheet of stable plastic material
to which a light-sensitive emulsion may be
applied.

film dintoxtion—The nonuniform dimensional
changes which oceur in photographic film
with changes in humidity or temperature, or
from aging, handling, or other causes,

film mosaic—See preferred term panel base.
film negative—See negative, definition 1.
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film positive-~See positive, definition 1.
film titling—Sece titling.

@iiter—Any transparent material which, by ab-
sorption, selectively modifiea the light trans.
mitted through an optical system.

final composite—A composite of the principal
color scparations made after all corrections
have been made.

fring chart—D>Map, photomnp, or grid sheet
showing the relative horizontal and vertical
posilions of batteries, base puints, base point
lines, check points, targets, and vther details
needed in preparing firing data.

first approximation chart—See historical chart,
first of Aries—Se¢ vernal equinox.

firat-order bench mark-—A bench mark con-
nected to the datum (usually mean sea level)
by continuous frst-order leveling.

firat-order level--A leveling instrument de-
signed for the attainment of the highest pre-
scribed order of precision and accuracy,

first-order leveling—Spirit leveling conforming
to the following criteria: All first-order level-
ing to be divided into sections of 1 kilometer
to 2 kilometera in length; each section to be
leveled over in both forward and backward
directions; the results of the two runnings
over a section not to differ by more than
4.0 millimeters times the square root of the
length of the sectivn in kilometers (4.0 milli-
meters v K), the equivalent of which is 0.017
feet times the square root of the length of
the section in miles (v.017 feet v M). For.
merly known as precise leveling and leveling
of high precision.

first-order traverse—A survey traverse which
by itself forms a closed loop, or which ex-
tends between adjusted positions of other
first-order control surveys and has a closing
error in position not greater than 1 part in
25,000 of ita length. The criteria prescribed
for attaining the required accuracy and pre-
cision are as follows: The probable error of
any main-scheme angle shall not exceed
= 1.6”; the number of angle stations be-
tween astronomic-azimuth stations shall be
ten to fifteen in number; the discrepancy
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per main-scheme angle station between astro-
nomic azimuth shall not exceed 1.0”; and the
prolmble error of the astronomic asiinulie
shall not exceed » 0.6, Lacking the geo-
metrical checks obtainable in triangulation,
firstsorder traverse, although focnerly used
in the fundamental control survey of the
United States, are no longer sv used, For.
merly known as precise traverse,

frat.order triangulation- -First-order triangu-
lation was at une time known as primary
trinnguiation; changed In 1021 to precise tri-
angulation; and in 1026 to first-order tri-
angulation, In 19567, new classifications for
this survey were prepared by the Bureau of
the Budget in cooperation with Federal agen-
cies concerned with control surveys. They
are; Class I (special) Designed for urban
surveys, scientific studies, extremely aceu.
rate extended baselines, Minimum specifica-
tions include probable erroy of closure in
longth at least 1 in 100,000, average triangle
closure not to exceed 1.0 gec; side chechs 1.6
times tabular difference for 17 log sine of
smallest angle involved, ete. Major proce-
dures include two-nights horizontal observa-
tions; additinnal gendimeter bases, tightened
specifications for observation rejection lim-
its, observing techniques, and plumbing tow-
ers; maximum strength of figure in design-
ing scheme, etc. Where accuracy better than
1 in 100,000 is desired, above specifications
and procedures are changed in order to meet
the requirements. Class II (optimum) Basic
network of arcs. Minimum specifications in-
clude probable error of closure in length of
1 in 50,000 gide checks 1.6 to 2.0 times tabu-
lar difference for 1” of log sine of the amall-
est angle involved average triangle closure
1.0 sec; maximum triangle closure 3.0 sec,
etc. Major procedures include one-night ob-
servations using prescribed instruments and
techniques, strength of figure, etc. Class III
(standard) Used in all other first-order sur-
veys not needing the accuracy of class I or
II. Minimum specifications include probable
error of clogure in length of 1 in 25,000; side
checks 2.0 times tabular difference for 1" of
iog sine of smallest angle involved, average
triangle closure 1.0 sec; maximum triangle
closure 3.0 sec., etc. Major procedures in-
clude one-night observations using prescribed
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instrumanta and techniques, strength of fig-
ures, etc. This class of first-order triangula-
tion was formerly called first-order triangu-
lation prior to 1957. The results obtained in
the National network using the above speci-
fications and procedures exceeded 1 part in
50,000 leading to the upzrading and reclassi-
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fication of geodetic control surveys,

first-order work—The designation given wrvey
work of the highest prescribed order of pre-
cision and accuracy. Such surveys were for-
merly called primary.

first point of Arien—See vernal equinox. Also
called first of Aries,

first point of Cancer— See summer solstice, defi-
nition 1,

first point of Capricornus—See winter nolstice,
definition 1,

first point of Libra--Se- _atumnal equinox.

Fischer Ellipsoid of 1960—A reference ellipsoid
with two primary uses. In the Mercury
datum it has the following approximate di-
mensions: semimajor axis—6,378,166.0 me-
ters; the flattening or ellipticity—1/298.8.
In the South Asia datum the semimajor axis
is»—6,378,155.0 meters, and the flattening or
ellipticity is 1/298.3,

Fischer level—A dumpy level capable of first-
order leveling.

fix—A pvposition determined from terrestrial,
electronic, or astronomical data. Also, the
point thus ertablighed.

fixed elevation—An elevation which has been
adopted, either as a result of tide observa.
tions or previous adjustment of spirit level.
ing, and which is held at its accepted value in
any subsequent adjustment,.

fixed position-—See¢ adjusted position.
fixed-ratio pantograph—See pantograph.

fixed-ratio projection printer—A diapositive
printer having an optical system in which a
lens is placed between the negative and the
diapositive plate, the object and image dis.
tances being set at nomina! values according
to the laws of optics, but with freedom of
adjustment within narrow limits, to produce

digponitives whase scale is al a predcler-
mined ratio to the negative scale

fixed sutellite—Scr syrcluwonous satellite,

fixing—The process of rendering a developed
photographic image permanent by removing
the unaffected light-sensitive material.

fiare trianguiation—A method of triangulation
in which simultaneous observations are made
on parachute flares. This method is used for
extending triangulation over lines too long to
be observed by ordinary methods.

flash apparatus—An auxiliary apparatus used
in timing a pendulum during observations for
intensity of gravity,

fiash plate—See calibration plate.

fiat-—1. (lithography) An assembly of phcto-
graphic negatives or positives on goldenrod
paper or vinyl acetate for contact exposure
with a sensitized metal preas plate. May con-
tain art as well as text. See also Iayout, 2.
(photography) Lacking in contrast. 3. (op-
tics) See optical flat.

Bat model—Any spatial model which is capable
of being leveled. Contrast with warped model.

fiat stock-—1. Charts or maps which are not
folded and kept for filling official and sales
orders. 2. Flat sheets of map paper as op-
posed to roll paper,

fiattening (of the earth)-—The ratio of the dif-
ference between the equatoriai and polar
radii of the earth (major and minor semi-
axes of the spheroid) and its equatorial ra-
dius (major semiaxis), Same as compression
ellipticity of the spheroid. See also eccentri-
city of ellipse; eccentricity of spheroid of
revolution; ellipticity of an ellipse,

flexure (penduium)—The bending of a swing-
ing pendulum, due to its lack of perfect
rigidity.

flexure {pendulum support)—The forced move-
ment of a pendulum support caused by the
motion of the swinging pendulum.

flicker method—1, The alternate projection of
corresponding photographic images onto a
tracing table platen or projection screen, or
into the optical train of a photogrammetric
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inatrument. 2. {(stereoscopy) The alternate
blinking of the eves and mentally comparing
the appearance of images in & stereoscopic
paid to determine differeiices between the
two photos.

Right altitude—The vertical distance above a
given datum, usually mean sea level, of an
aircraft in flight.

fiight block—An adjustable unit of photo-
graphic coverage consisting of overlapping
strips of photography. A minimum size block
consists of at least three overlapping flight
strips.

flight chart—See route chart, definition 2.

Bight information and air facilities data—Data
concerning air fields and seaplane stations
and related information required for the op-
eration ¢f aircruft,

flight line—A line drawn on a map or chart (o
represent the track over which it is to be
flown,

flight line spacing— The distance between ad-
jacent tracks in a series of paralle]l aerial pho-
tographic flight strips.

flight map—A map on which are .adicaled the
proposed linea of flight and/or positions of
exposure stations. Flight data are plotted on
the best available map of the area. Geuerally
used for planning purposes.

flight strip—A succession of overlapping aerial
photographs taken along & single course.
Oftened shortened to strip.

flipping—The act of superimposing and com-
paring identical areas of two overlapping
vertical photographs as an aid in laying an
uncontrolled mosxic,

float gage--Any of the tide or stream gages
which permit direct reading of changes of
waer height by the sction of a float, con-
tained within a restricted pipe ur channel, at-
tached to a graduated tape or chain.

floating (cartography)—The technique of mak-
ing minor adjustments of detail in order to
maintain their proper relative position.

floating mark (photogrammetry)-—A mark
seen as occupying a position in the three-
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dimensional space formed by the stereo-
scopic fusion of a pair of photographs and
used as & reference mark in examining or
mensuring the stereoscopic model. The mark
may be formed (1) by one real mark lying in
the projectad object space; (2) by two real
marks lying in the projected or virtually pro.
jected object spaces of the two photographs;
{3) by two real marks lying in the planes of
the photographa themselves; (') by two vir.
tual marks lying in the image planes of the
binocular viewing apparatus.

flood conirol map—A speeial map, or set of
maps, designed for study and planning the
control of areas suhject to inundation.

flood tide—The portion of the tide cycle be-
tween low water and the following kigh
water, Also called rising tide.

flowline—-The slope extending from the heights
along the neatline to the model datum, at an
angle no greater than 46°, to preclude form-
ing the plastic sheet at a 90° angle at the
neatline of a plastic relief map.

fly-by method (surveylag)—A technique of de-
termining approximate elevations where ex-
tremely rugged terrain is encountered. The
principle is ideutical to the two-base method
except the roving barometers are air trans.
ported and read in the aircraft as it passes
on a leve] with the topographic feature whose
elevation is required.

fluorescent map-—A map reproduced with flu-
orescent ink or on fluorescent paper, which
enables the user to read the map in darkness
under ultra-violet light,

flux-gate magnetometer— An instrument de-
signed to measure the carth’s magnetic fleld.
Also called saturable reactor.

fluxmeter—An instrument for measuring the
intensity of a magnetic fleld,

fly Jeveling--See fiying levela,

flying levels——1, A level line run at the close of
a workiug day to check the results of an ex-
tended line run in one dijvection only. Longer
sights and fewer ..etups are used as the pur-
pose iy to detect Inrge mistakes Also calied
fiv leveling. 2, Level lines run with the engi-
neer's ordinary leveling equipment but with
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a distinetly low order of sccuracy. Error of
closure may bc perhaps one oot (or tnore)
times the square root of the distance in miles.

focal ler;th—A genera! term for the distance
batween the center, vertex, or rear node of
a lens (or the vertex of a mirror) and the
point at which the image of an infinitely dis-
tant object comes into critical focus. The
term must be preceded by an adjective such
as “equivalent”’ or ‘“calibrated” to have &
precise meaning, See also back focal distance;
back foenl length; calibrated foes! length:
effective focal length: equivalent focal
length; nominal foeal length.

focal piane (photography)—The plane, perpen-
dicular to the axis of the lens in which im-
ages of points in the object field of the lens
are focused,

focal-plane plate—A glass plate set in the cam-
era so that the surfsce away from the lenr
coincides with the focsl plane. Its purpose is
to position the emulsion of the film in the
focal piane when the film is physically
pressed into contact with the glass plate,
Also xnown as contact glass; ccntact plate,

focal point— See focus.
focal range—See depth of focus.

focus—The point toward which rays of . "t
converge to form an image after pas:
through a lens, Also defined as the cond...o’
of sharpest imagery, Also called focal point
principal focus. See also hyperfocal distance;
aidereal focus.

folding vernier—A sii_gle vernier so construct-
ed and numbered that it may be read in
either direction,

foot-meter rod—A stacia rod, marked in feet
and tenihs on one side, and metars and hun-
dradths on the other side, used to determine
distances and eievations in one unit of meas-
urement and to check them by readings in a
different unit.

force function—See potential,
foreign reproduction-—See native map,

foresight—1. An observation ¢f the distance
and direction to the next instrument station.
2. (transit traverse) A point set aliead to be

used for reference when resetting the tranait
on line or when verifying the alinement. 3.
{leveling) The reading on a rod that is held
at a point whose eclevation is to be deter-
mined, Also called minus sight.

foreatry map—A map prepared principally to
show the size, density, kind, and value of
trees on a given area.

forming machine—The equipment for forming,
by heat and vacuum, preprinted plastic maps
over & hold representing the terrain of the
area.

form lines-—Dashed lines resembling contours
and having the same purpose, but whichk have
been sketched from visual observativn or
from insdequate or unreliable map sources,
to show collectively the shape of the terrain
rather than the elevation.

formula for theoretical gravity—A formula ex.
pressing gravity on the spheroid of refer-
ence in terms of geographic position, it being
assumed that the spheroid of reference is a
level surface.

forward azimuth—See azimuth, definition 1.

forward lap—The overlap between photographs
in the same line of flight. Also called end lap.

found corner--A term adopted by the U.S, Geo-
graphical Survey to designate an existent
corner of the public-land surveys which has
been recovered by field investigation,

four-pole chain—See Gunter's chein,

fourth-order traverse—A survey traverse of an
accuracy less than third-order traverse. In
fourth-order traverse, angles are observed
with a transit or sextant or are determined
graphically, and distances are measured with
tape, stadia, or wheel.

fractional acale—See representative fraction
(RF).

fractional section— (USPLS) A section contain-
ing apprecably leas than 640 acres, usually as
a result of an invasion by a segregated body
of water, or by other land which cannot prop-
erly be surveyed or disposed of as part of
that section, Sections are glso frequently
rendered fractional in closing the surveys on
the north and west boundaries of the town-
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ship because deficiencies in measurement
caus2d by error of survey or convergence of
meridians are placed in the l4-mile closing
against these township boundaries.

fractional township—(USPLS) A township
containing appreciably less than 36 normal
sections, gensrally because of invasion by a
segregated body of water, or by other land
which cannot properly be surveyed as part
of that township. Townships may be ren-
dered fractional also in closing the public.
land surveys on State boundaries, or other
limiting lines,

frame—See exposure, definition 3.

frame camera—A camera in which an entire
frame or format is exposed through a lens
that is fixed relative to the focal plane, Con-
trast with panoramic camera.

framework of control—Sees survey net,

free-air anomaly—The difference between ob-
served gravity and theoretical gravity which
has been computed for latitude and corrected
for elevation of the atation above or below
the geoid, by application of the normal rate
of change of gravity for change of elevation,
as in free-air, Also called Faye anomaly.

free-air correction—Correction factor, usually
expressed as milligals per meter, which is ap-
plied to observed gravity to reduce the value
to sea level. Also called Faye correction.

free-swinging pendulum-—A pendulum moving
wholly under the influence of gravity and an
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initial momentum imparted to it by mechani-
cal or other means, In gravity work, the ini-
tial momentum may be imparted by drawing
the pendulum slightly out of plumb and then
releasing it

frilli.ig—The separation, aloag the sdges, of the
photographic emulsion from its base.

front eleniont—See lens elamant.

front focal distance—The diatance measured
from the vertex of the front surface of the
lenis to the front focal point,

front nodal point—See nodal point, definition 1.

front surface mirror—An optical mirror on
which the reflecting surface is applied to the
front surface of the mirror fnstead of to the
back; i.e.,, to the first surfae of incidence.

fundamental circle—See primary great cirele.

fundamental star places—The apparent right
ascensions and declinations of standard com-
parison stars obtained by leading observstor-
ies and published annually.

fundamental tables, deformation of the geoid
and its effect on gravity—Tables giving the
deformation of the geoid and its effect on
gravity, computed for masses of unit density
extending to various distances above aud be-
low the surface of the geoid. Fundamental
tables serve as the basis for the preparation
of special tables corresponding to particular
assumptions respecting density, isostasy, ete.
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gain-riding technique-~A method of controlling
the hairan signal rise time by maintaining
the amplitude of the receiver output at the
same ceference level when zeroing and meas-
uring distance,

gal—A unit of acceleration of one centimeter
per sccond, used especially for values of
gravity.

galactic circle—See galactic equator,

gulactic equator—A great circle of the celeatial
sphere, inclined 62° to the celestial equator
and coinciding approximately with the center
line of the Milky Way, constituting the
primary great cirele for the galactic system
of coordinates. It is everywhere 90° from the
galactic poles. Also called galactic circle,

galactic latitude—Anguiar distance north or
sovth of the gelactic equator; the arc of a
great circle through the galactic poles, be-
tween the galactic equator and a point on
the celestial sphere, measured northward or
southward from the gulactic equator through
90° and labeled N or S to indicate the direc-
tion of measurement.

galactic longitude—Angular lisisince east of
sidereal hour angle (SHA) 80° along the
galactic equator; the arc of the galactic equa-
tor or the angle at the galactic pole between
the great circle through the intersection of
tho galactic equator and the celeatial equator
in Aquila (SHA 80°) and a great circle
through the galactic poles, measured east-
ward from the great circle through SHA 80,
through 360°.

malactic pole—On the celestial sphere, eitiier of
the two points 80° from the galactic equator.

galactic system of coordinates—An astronomi-
cal coordinate system using latitude meas-
ured north and south from the galactic equa-
tor and longitude measured in the sense of
increasing right ascension from 0° to 360°,

galley proof-—A proof from type on & galley
before it is made up in pages; also, such
proofs.

gemma—1, {photography) The tangent of the
angle which the straight-line portion of the
characteristic surve makes with the log-ex-
posure axis. It indicates the slope of the
straight-line portion of the curve and is a
measure of the extent of development and
the contrast of the photographic material, 2.
{gravity) A small unit of magnetic fleld in-
tensity generally us 1 in describing the
earth’'s magnetic field. It is defined as being
equal to 10 oersted.

gap (aerial photography)—-Any space where
aerial photographa fall to meet minimum cov-
erage requirements, This may be a space not
covered by any photograph or a space where
the minimum specified overlap was not ob-
tained. Often called holiday.

gauss—The centimeter-gram-second electro-
magnetic unit of magnetic induction, See also
oersted.

Gauss-Kruger grid—Ses transverse Mercator
grid,

gazetteer—A list of place names usually giving
the geographic locations and grid references
of the places listed,

gazetteer index—An index map showing the
maps of a specific series included in a gazet-
teer for a particular area. Sheet numbers,
the area covered by each sheet, and the area
desigration sre delineated and labeled.

general chart—A nautical chart intended for
offshore counstwise navigation. A general
chart is of smaller scale than a coast chart,
but of larger acale than a sailing chart.

general map—A map of small scale used for
general planning purposes,
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general precession—The resultant motion of
the components causing precession of the
equinoxes westward along the ecliptic at the
rate of about 50”.8 per vear. See also Junt.
solar precession; planetary precession; pre-
cesgion In declination; precession in right
ascension; precession of the equinoxes.

general-purpose map—A map deaigned to pro-
vide a large amount of general information
for widespread public use.

generalization—Smoothing the charaeter of
features without destroying their visible
shape. Generalization increases as map scale
decreases. Compare with character.

generation (photography)—The preparation of
successive positive/negative reproductions
from an original negative (first generation).
The first positive produced is a second.gen-
eration product; the negative made from this
positive is a third-generation product, and
the next positive or print from that negative
is a fourth.generation product. With each
successive generation, quality deteriorates.

generic term—That part of a name which de-
scribes the kind of feature to which the name
is applied. Example: "“Wan” means “Bay”
in Tokyo Wan.

geocentric—Relative to the earth as a center;
measured from the center of the earth,

goocantric coordinates (terrestrial)—Coordi.
natea that define the position of a noint with
reapect to the center of the earth. Geocentric
coordinates can be either Cartesian (X, Y,
Z,) or spherical (latitude, longitude, and
radial distauce). Also called grocentric co-
ordinate system; geocentric position.

geocentric coordinate system-—See goocentric
coordinates.

geocentric diameter—The diameter of a celes-
tial body measured in seconds of arc as
viewed from the earth's center.

geocentric geodetic coordimates-—Geodetic co-
ordinates referred to a geocentric reference
ellipsoid.

geoceatric horizon—The plane through the cen-
ter of the earth, parallel to the topocentric
horizon,
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geocentric latitude —The angle at the center of
the earth between the plane of the celestial
equator and & line to a point on the surface
of the earth, Geocentric latitude is used as
an auxiliary latitude {n some computations in
astronomy, geodesy, and cartography, in
which connection it is defined as the angle
formed with the major axis of the ellipse
{meridional section of the spheroid) by the
radlus vector from the center of the ellipse
to the given point. In sstronomic work, geo-
centric latitude Is also called reduced lntitude,
a term that is sometimes applied to para-
metric latitude in geocdesy and cartography.
The geocentric and isometric Iatitudes are
approximately equal,

geocentric longitude——See geodetic longitude.

geocentric paraliax—The differance in the ap-
parent direction or position of a celestial body
as observed from the center of the earth and
& point on its surface. This varies with the
body's altitude and distance from the earth.
Same as diurnal parallax.

geocentric position—See geocentrie coordinates,

geocentric radius vector—The vector from the
center of the earth to the point in question.
See also geocentrie evordirates.

geocentric station position—The location of a
station defined in terms of geocentric coordi-
nates. _

geocentric zenith—The point where a line from
the center of the earth through a point on
its surface meets the celestial sphere.

geodesic—See geodesie line,

geodesic line—A line of shortest distance be-
tween any two points on any mathematically
defined surface. A geodesic line is a line of
double curvature, and usually lies between
the two normal section lines which the two
points determine. If the two terminal points
are in nearly the same latitude, the geodesic
line may cross one of the normal section
lines. It should be noted that, except along
the equator and along the meridians, the
geodesic line is not a plane curve and cannot
be sighted over directly. However, for con-
ventional triangulation the lengths and direc-
tions of geodesic lines differ inappreciably
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from corresponding pairs of normal section
lines. Also termed goodesic; geodetic line.

geodesy—The science which treats of the de-
termination of the size and figure of the
earth (geoid) by such direct measurements
as triangulation, leveling, and gravimetric
observations; which determines the external
gravitations! field of the earth, and, to a lim-
ited degree the internal structure,

geodetic and geophysical data reduction—The
process of enhancing the value of geodetic
and geophysical dats by analysis, evaluation,
computation, and sdjustment. The process
includes (1) Transforming unadjusted sur-
vey data and observations into an adjusted
form with reliability statements; (2) Estab-
lishing basic frameworks of horizontal and
vertical control in advance of map, chart, and
target materials production, and publishing
of trig lists; and (8) Analyris, evaluation,
and computation of geodetic and geophysical
data obtained by surface, airborne, or satel-
lite techniques to establish, extend, connect,
and transform datums and to relate datums
to the Department of Defense World Geo-
detic System.

geodetic anomaly—See anomaly, definition 2,

geodetic astronomy-—The branch of geodesy
which utilizes astronomic observations to ex-
tract geodetic information.

geodetic azimuth—The angle between the geo-
detic meridian and the tangent to the geo-
desic line at the observer, measured in the
plane perpendicular to the ellipsoidal normal
of the observer, preferably clockwise from
north,

geodetic azimuth mark—A marked point es-
tablished in connection with a triangulation
(or traverse) station to provide a starting
asimuth for dependent surveys,

geodetic control—A aystem of horizontal and/
or vertical control atations that have been
established and adjusted by geodetic methods
and in which the shape and aize of the earth
(geoid) have been considered in position
computations,

geodetic control data—Information concerning
the precise horizontal and vertical geodetic

location of points on the surface of the earth
and celestial bodles, including points obtained
by photogrammetric techniques.

geodetic coordinates—The quantities latitude,
longitude, and elevation which define the
poaition of 2 point on the surface of the
earth with respact to the reference spheroid,

geodelic data shaet—Ser control data carda,
geodetic datum—Ses datum, defluition 2,

grodetic equator-—That great circle midway be-
tween the earth’s poles, connecting points of
0° geodetic latitude. Sometimes called terres-
trial equator. See alic astronomical equator.

geodetic height—See ellipaoidal height.

peodetic lntitude—The angle which the normal
at a point on the reference spheroid makes
with the plane of the geodetic equator. Geo-
detic latitudes are reckoned from the equa-
tor, but in the horizontalcontrol survey of
the United States they are computed from
the latitude of station Meades Ranch as pre-
scribed in the North American Datum of
1927. Also called topographical lutitude.

geodetic leveling—Spirit leveling of a high or-
der of accuracy, usually extended over large
areas, to furnish accurate vertical control as
a basis for the contro! in the vertical dimen-
sion for all surveying and mapping opera-
tions. Spirit leveling follows the geoid and

" ita associated level surfaces which are irregu.
lar, rather than any mathematically deter-
mined spheroid or ellipsoid and associated
regular level surfaces,

geodetic line—See geodesic tine.

geodetic longitude—The angle between the
plane of the geodetic meridian and the plane
of an initial meridian, arbitrarily chosen. A
geodetic longitude can be measured by the
angle at the pole of rotation of the reference
spheroid between the local and initial merid-
ians, or by the arc of the geodetic equator
intercepted by those meridians, In the United
States, geodetic longitudes are numbered
from the Meridian of Greenwich, but are
computed from the meridian of station
Meades Ranch as prescribed in the North
American Datum of 1927, A geodetic longi-
tude differs from the corresponding astro-




TR R TR AT R e

nomical longitude by the amount of the
prime vertical component of the local deflec-
tioti of the vertical divided by thy cosine of
the Iatitude, Also called geocentric longitude.

goodetic meridian—A line on a reference ellip-
soid which has the same grodatic longitude
at every point. Also called gsographic maerid.
lan; astronimical meridian,

goodstic meridian planc—A plane that contains
the normal to the reference ellipsoid at a
given point and the rotation axis of the ref.
erence ellipsoid.

goodetic parallel—A line on the reference
spheroid which has the same geodetic lati-
tude at every point. A geodetic paralle],
other than the equator, is not a geodesic
(geodetic) line. In form, it is & small circle
whose plane is parallel with the plane of the
geodetic equator.

geodetic position—A position of a point on the
surface of the earth expreased in terms of
geodetic Istitude and geodetic longitude. A
geodetic position implies an adopted geuvdetic
datum.

geodetic amtellite— Any satellite whose orbit
and payload render it useful for geodetic pur-
poses.

goodetic stellar eamera—A precision terres-
trial camera, usually employing glass plates,
used to photograph elevated illuminated ob-
jocts against a star background.

geodetic survey—A survey in which the figure
and size of the earth is considered. It is ap-
plicabl2 for large areas and long lines and is
used for the precise location of basic points
suitable for controlling other surveys.

geodetic senith—The point where the normal
(to the reference spheroid) extended upward,
meets the celestial sphere.

Geodimeter—A trade name for electronic-opti-
cal distance-measuring equipment. An acro-
nym for “geodetic-distance-meter”.

geographic (geographical)—Signifying basic
relationship to the earth considered as a
globe-shaped body. The term geographic is
applied alike o data based on the geoid and
on other spheroids.

a2

geographic coordinates—An inclusive term gen.
erally used to designate both geodetic coordi.
nates and astronomical coordinates. Also
called terrestrial coordinates.

geographic Ialitude—A general term, applying
alike to astronomic latitudes and geodstic
latitudes.

geographie Umits—The lines having latitude
and longitude values bounding the area of &
map or chart; that area exclusive of overlap
areas. Se¢e also neatline,

geographic location—See gvographic position.

geographic longitude—A general term, apply-
ing alike to astronomical and to geodetic
longitudes.

geographic meridian—A general term, apply-
ing alike to an astronomical or geodetic
meridian,

geographic parallel—A general term, applying
alike to sn astronomical paralle]l or a geodetic
parallel,

geographic position—The position of a point on
the surface of the earth expressed in terms
of latitude and longitude, either geodetic or
astronomical,

geographic survey—A general term, not sus-
ceptible of defined limitation, covering a wide
range of surveys lying between and merging
into exploratory surveys on the one hand and
basic topographic surveys on the other. Geo-
graphic surveys usually cover large areas, are
based on coordinated control, and are used to
record phyasical and statistical characteris-
tics of the area surveyed.

geographic vertical—See vertical,

geographical ares cinssification system—A logi-
cal and orderly geographical division of the
world ucing numbers, letters, and combina-
tions of the saame fcr the delineation of areas
and sub-areas.

geographical exploration traverse—A route fol-
lowed across some parts of the earth, ap-
proximate positions along which are deter-
mined by surveying or navigational methods.

geographical pole--Either of the two points of
intersection of the surface of the earth with
its axis, where all meridians meet.
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geold—The figure of the earth considered as a
sei-level surface extended continuously
through the continents. The actual geoid is
an eguipotential surface coineident with
mean soi jevel to which, at every point, the
plumb line (direction in whirh gravity acts)
is perpendicular, It {8 the geoid which iz ob-
tained from observed deflections of the vertl-
cal and is the surface of reference for astro-
nomical cbsarvations and for geodelic level-
ing. See also compensated geold; equilibrium
theory; equipoientis! surface; geoidal hori-
son; gravimetric geoid; isostatic geold; ref.
erence spherold,

geoid contour—A line on the surface of the
geoid of constant elevation with reference to
the surface of the spheroid of reference.
Geoid contours depend on the surface of ref.
erence as well as on the shape of the geoid.
The same geoid referred to different surfaces
of reference will give different sets of geoid
contours,

geold separation—See undulation of the geold,
geold undulation—See undulation of the geold.
geoidal height—See undulation of the geoid.

geoidal horizson—That circle of the celestial
sphere formed by the intersection of the
celestial sphere and a plane tangent to the
sea-level surface of the earth at the zenith.
nadir line,

geologic survey—A survey or investigation of
the character and strusture of the earth, of
the physical changes which the earth's crust
has undergone or is undergoing, and of the
causes producing those changes,

geological map—A map showing geological
structures.

geomagnetic coordinates—A system of spheri-
cal coordinates based on the best fit of a
centered dipole to the actual magnetic field
of the earth.

geomagnetic equator—The terrestrial great cir-
cle everywhere 90° from the geomagnetic
poles. Geomagnetic equator should not be
confused with magnetic equator, the line con-
necting all points of zero magnetic dip.

geomagnetic latitude—Angular distance from
the geomagnetic equator, measured north.
ward or southward through 90° and labeled
N or 8 to indicate the direction of measure.
ment, Geomagnetic latitude should not be
confused with magnetic latitude, the mag-
netie dip.

geomagnetic meridian—The meridional lines of
& geomagnetic coordinate system. Not to be
confused with magmnetic meridisn.

geomagnetic pols—Either of two antipodal
points marking the intersect sn of the earth's
suiface with the extended axis of a powerful
bar magnet assumed to be located at the cen-
ter of the earth and approximating the source
of the actual magnetic field of the earth. The
expression geomagnetic pole should not be
confused with magnetic pole, which relates
to the actual magnetic field of the earth.

geomagnetism—1. The magnetic phenomenon,
collectively considered, exhibited by the earth
and its atmosphere, and by extension the
magnetic phenomena in interplanetary space,
2. The study of the magnetic field of the
earth. Also called terrestrial mugnetism,

geometric latitude—See parametric latitude.

geometric map projection—See perspective map
projection.

geometrical dip—The vertical angle, at the eye
of an observer, between the horizontal and a
straight line tangent to the surface of the
earth. It is larger than dip by the amount of
terrestrial refraction,

geometrical horizon—Originally, the celestial
horizon; now more commonly the intersection
of the celestial sphere and an infinite number
of straight lines tangent to the earth's sur-
face, and radiating from the eye of the ob-
server, If there were no terrestrial refraction,
geometrical and visible horizons would coin-
cide,

geophysics—The acience of the earth with re-
spect to its structure, composition, and de-
velopment. Geophysics is a branch of experi-
mental physics dealing with the earth, in-
cluding its atmosphere and hydrosphere. It
includes the sciences of dynamical geology
and physical geography, and makes use of
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geodeny, geology, sclamology, mateorology,
oceanography, magnetiam, and other earth
sciences in collecting and interpreting earth
data.

geopotentis)-—The gravily polential of the ac.
tusl earth. The sum of the gravitational (at-
traction) poteniial and the potentinl of the
centrifugal force, A function deseribing the
variation of the geopotentia) in space. The
function whose partial derivative in any di-
rection gives the gravity component .n that
direction.

geopotential surface—Ses equipotential mur-
face.

GEOREF—A grid method of poaition report-
ing, uaing the earth’s graticuls of latitude
and longitude as the grid. This term is de-
rived from the words “The World Geographic
Reference System”.

geosphere—The solid and liquid portions of
the earih; the lithospherc »lus the hydro-
sphere.

giant plansts-—See major planets.
gisemsent—See grid declination,

globular map projection—A map projection rep-
resenting a hemisphere, on which the equa-
tor and a central geogiaphic meridian are
representad by atraight lines intersecting at
right angles; these lines are divided into
equal parts. All meridians, except the central
one, are represented by circular arcs counect-
ing points of equal division on the equator
with the poles, The paraliels except the equa-
tor, are circular arcs dividing the central and
extreme outer meridians into equal parts.
The extreme outer meridian limits the pro-
jection and is & full circle.

gnomonic chart—A chart on the gnomonic pro-
jection. Popularly called grest-circle chart.

grnomonic map projection—A perspective map
projection on a plane tangent to the surface
of a sphere having the point of projection
st the center of the sphere, The projection
is neither conformal nor equal-ares. It is the
oaly projection on which great circles on the
sphere are¢ represented as straight lines.

goldenrod paper—A paper, usually a shade of
yellow or red, for blocking-out non-printing

"

arens of negutives, or fitm Inyouts. Somelimes
called manking paper.

gondamster—An instrument for measturing
angley. See also photogoniomteter,

gore—1. (surveying) An Irregularly shaped
trart of land, generally triangular, left be-
twean twp adjoining surveyed tracts, because
of insccuraciss In the boundary surveys or as
a remnant of a systematic survay. 2. {globe)
A lune-shaped map which may be fitted to
the asurface of & globe with a negligible
amount of distortion.

gradation—The range of tones from the bright-
eat highlights to the deepest shadows.

grade—The rate of slope or degres of inclina-
tion. See also gradient,

gtade correction (laping)-—A correction applied
to a distance measured on & slope to reduce
it to a horizonta! distance between the verti-
cal lines through its end points. Alsc called
correction for inclination of tape; slope cor.
rectien,

gradient—1. A rate of rise or fall of & quantity
against horizontal distance expressed as a
ratio, decimal, fraction, percentage, or the
tangent of the angle of inclination. Some-
times calied percent of slope; slope, 2, The
rate of increase or decreass of one quantity
with respect to another.

gradient speed—The speed of a photographic
material determined on the basis of the ex.
posure corresponding to a particular gradient
of the characteristic curve.

gradient tints-—Se¢e hypsometric tinting,

gradienter—An attachment to an engineer’s
transit with which an angle of inclination is
measured in terms of the tangent of the angle
rather than in degrees and minutes. It may
be used as a telemeter in measuring horizon-
ta) distances.

graduation error—-Inaccuracy in the gradus-
tions of the acale of an instrument.

Graf sea gravimeter—A balance-type gravity
meter designed for ocean surveys which ¢con.
sists of a mass at the end of a horizontal arm
that is supported by a torsion spring rota-
tional axis.




grain—1. (photography) One of the dincrete
silver particles resulting from the develop-
ment of an exposed light-sensitive material.
2. (paper) See graln direction. 2. (lithog-
raphy) Sees grained surface.

grain direction—The alignment of paper fibers
parailel to the movement on the paper ma-
chine during manufacture. Alse known aa
moching direction. Contrasted with scross
the grain,

gruinsd surfacs—The roughaned or {rragular
surface of an offset printing plate.

gpraining—The mechanical roughening or grind-
ing of an abrasive into the surface of a metal
pressplate to increase the surface area and
improve the water receptiveness of the sur-
face.

granularity—-The graininess of a developed
photographic image, evident particularly on
enlargements, that is due either to agglom-
erations of developed grains or to an over.
lapping pattern of graias.

graphic—Any and all groducts of the car-
tographic and photogrammetric art, A
graphic may be either a map, chart, mosaic,
or even & film strip that was produced using
cartographic techniques.

graphie seale—A gradusted line by means of
which distances on the raap or chart may be
measured in terms of ground distances. Also

graphical radia! trisngulstion—A radial tri-
angulation performed by other than analyti-
cal means. A radial triangulation is assumed
to be made with principal points as radial
centers unless the definitive term designatea
otherwise (as, for example, nadir-point tri-
angulation or nadir-point plot and isocenter
triangulation or isocenter plot, and nadir-
point slotted-templet plot, ete.)

graphical rectification—Any rectification tech-
nique employing a graphic method for deter-
mining the solution as cont:asted with me-
chanical techniques. See also paper-strip
maethod,

graticule—1. A network of lines representing
the earth’'s parallels of latitude and meridians
of longitude. See also fictitious graticule, 2,

A scale at the facal plane of an optical instru.
mert to aid in the measurement of objects.
Sev also reticle,

Gravatt Jevel—A dumpy level with the apirit
level mounted on top of & short telescope tube
having a isrge object glass, Later made with
wyes,

Gravatt laveling rod—A speaking rod, marked
with rectangles each 0.01 foot high, the rec-
tangles at the tenths of foot belng longer,
and those at the half-tenths being identified
by dots,

graver—See weriber.

gravimeter—A welghing device or instrument
of sufficient sensitivity to register variations
in the weight of a constant mass when the
mass is moved from place to place on the
earth and thereby is subjected to the influ-
ence of gravity at those places. Also called
gravity meter,

gravimetric coordinates—See astronomical co-
ordinates.

gravimetric datum orientation—Adjustment of
the ellipsoid of reference for a particular geo-
detic datum so that the differences between
the gravimetric and astro-geodetic deflection
components and geoid undulations are mini-
mized.

gravimetric deflection—A deflection of the ver-
tical determined by methods of gravimetrice
geodeay.

gravimetric geodesy—The science that utilizes
measurements and characteristics of the
earth's gravity fleld as well as theories re-
garding this field to deduce the shape of the
earth and in combination with arc measure-
ments, the earth’s size.

gravimetric geold—An approximation to the
geoid as determined from gravity observa-
tion.

gravimetric map—A map on which contour
lines are used to represent points at which
the acceleration of gravity is equal,

gravimetric survey—A survey made to deter-
mine the acceleration of gravity at various
places on the earth's surface,
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gravimetric undulations. -Scparations between
the geoid and the gravimetric ellipsoid.

gravitation-—The acceleration produced by the
mutual attraction of two musses, directed
slong the line joining their centars of masses,
and of magnitude inversely proportional to
the square of the dlaliance between the two
centers of frikys,

gravitational constant—Sex constant of gravi-
tation,

gravitational Aattening—The ratio of the dif.
ference between the poiar and equatorial nor-
mal gravities to the equatorial normal grav-
ity.

gravitational gradient—The change in the
gravitational force per unit distance.

gravitationnl harmonics—The spherical har-
monics used in approximating the gravita.
tional field of the carth. See also spherieal
harmonics; zonal harmonics; tesseral har.
monics; sectoral harmonics; gravity field of
the earth.

gravitational perturbations — Perturbations
caused by body forces due to nonspherical
terreatrial effecta, lunisolar effect, tides, and
the effect of relativity.

gravitational potentix}—The potential of the
mass attraction of the earth. The work done
by the gravitational field when bringing a
unit mass particle from infinity along any
path to the point in quesation.

gravity—Viewed from a frame of reference
fixed in the earth, acceleration imparted by
the earth to a mass which is rotating the
earth, Since the earth is rotating, the ac-
celeration observed as gravity is the resuit.
ant of the acceleration of gravitation and the
centrifugal acceleration arising from this ro-
tation and the use of an earthbound rotating
frame of reference. It is directed normal to
sou level and to its geopotential surfaces. See
also Clairaut's theorem; center of gravity;
constant of gravitation: direction of the
force of gravity; equatorial gravity value;
squipotential surface; formula for theoreti-
cal gravity; piavitation; Hayford deflection
teraplet; Hayford effect; Helmert's gravity
formuls of 1901; Helmert’s gravity formula

8%

of 1915; International Gravity Formula; in-
tensity of gravity; isostasy; longitude term
gravity formula; normal gravity; observed
gravity; regional gravity; relative gravity:
regddual gravity; resolution: resolution limit;
subgravity ; theoretical gravity; virtual grav-
ity,

gravity anomaly—The difference between the
observed gravity value properly reduced to
sea level, #nd the theoretical gravity obtained
from gravity formuls, Also called observed
gravity anemaly, See also Bougher anomaly;
free-air anomaly; gravity disturbance; Hay-
ford gravity anomalies; isostatic anomaly.

gravity anomaly map--A map showing the po-
sitions and magnitudes of gravity anomalies.

gravity corer—Any type of corer that achieves
bottom penetration solely as a result of
gravity.

gravity data-—Information concerning that ac-
celeration which attracts bodies and is ex.
pressed as observations or in the form of
gravity anomaly charts or spherical harmon-
fcs for spatial representation of the earth
and other celestial bodies.

gravity disturbance—The difference between
the observed gravity and the norma! gravity
at the same point (the vertical gradient of
the disturbing potential) as opposed to grav-
ity anomaly which uses corresponding points
on two different surfaces,

gravily fleld of the earth—The field of force
ariting from a combination of the mass at-
traction and rotation of the earth. The field
is normally expressed in terms of point val-
ues, mean araa values, and/or series expan.
sion for the potential of the field.

gravity instrument—A device for measuring
the differences in the gravity force or accel-
eration at two or more points. See¢ also asta.
tized gravimeter; Brown gravity apparatus;
dynamic gravity meter; Graf vea gravimeter;
gravimeter; La Coste-Romberg gravimeter;
stable gravimeter; stable-type gravimeter;
static gravity meter; torsion balance; un-
stable-type gravimeter,

gravity meter—See gravimeter.

gravity network—-A network of gravity ata-
tions,
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gravity reduction—A combination of gravity
corrections to obtain reduced gravity on the
geoid.

gravity reference stations—A limited number
of atations in a gravity survey at which abso-
lute gravity messurements are made,

gravily station—A station at which observa-
tions are made to determine the value of

gravity.
gray scale—See step wedge,

great circle—A cirele on the surface of the
earth, the plane of which passes through the
center of the earth, Also called orthodrome.

great-circle bearing—The initial direction of a
great circle through two terrestrial points,
expressed as angular distance from a refer-
ence direction. It is usually measured from
000° at the reference direction clockwias to
360°,

great-cirele char«——A chart on which a great
circle appears as ¢ straight line; a chart on
the gnomonic projection.

great-circle direction—Horizontal direction of a
great circle, expressed as angular distance
from a reference direction.

great-circle distance—The length of the shorter
arc of the great circle joining two points. It
is usualiy expressed in nautical miles:

great-circle Hue~-In land surveying, the line of
intersection of the surface of the earth and
the plane of a great circle of the celeatial
sphere,

great elliptic are—An arc defined by a planel
which contains the two points and the center
of the reference spheroid.

great year—The period of one complete cycle
of the equinoxes around the ecliptic, about
25,800 years. Also called platonic year.

greatest elongation—The maximum angular
distance of a body of the solar system from
the sun, as observed from the earth. The di-
rection of the body east or west of the sun is
usually specified, as the greatest elongation
west,

Greenwich apparent time (GAT)—Local ap-
parent time at the Greenwich meridian.

Greenwich Civil Time (GCT)—See Greenwich
mean time.

Greenwich Hour Angle (GHA)—Angular dis-
tance west of the Greenwich celestial merid-
ian, the arc of the celestial equator, or the
angle at the celeatial pole, between the upper
branch of the Greenwich celestial meridian
and the hour circle of & point on the celestial
aphere, measured westward from the Green-
wich celestial meridian through 360°; local
hour angle at the Greenwich meridian.

Greenwich interval—An interval based on the
moon's transit of the Greenwich celestial
meridian, as distinguished from a local inter-
val basel on the moon's transit of the local
celestial meridian.

Greenwich lunar time—Local lunar time at the
Greenwich meridian; the arc of the celestial
equator or the angle, at the celeatial pole, be-
tween the lower branch of the Greenwich
celestial meridian and the hour circle of the
moon, measured westward from the lower
branch of the Greenwich celestial meridian
through 24 hours; Greenwich hour angle of
the moon, expressed in time units, plus 12
hours.

Greenwich Mean Time (GMT)—Mean solar
time at the meridian of Greenwich. Also
termed Greenwich civil time; universal time:
Z-time; zulu time.

Gresnwich meridian—The meridian through
Greenwich, England, serving as the refer-
ence for Greenwich time, in contrast with
local meridians. It is accepted almost uni-
versally as the prime meridian, or the origin
of measurement of longitude.

Greenwich sidereal date-—-The number of mean
sidereal days that have elapsed on the Green-
wich meridian since the beginning of the
sidereal day that was in progress at Green-
wich mean noon on January 1, 4713 B, C.
See also Greenwich sidereal day number.

Greenwich sidereal day number—The integral
part of the Greenwich sidereal date. It is a
means of numbering consecutively successive
sidereal days beginning at the instants of
upper transit of .ue mean vernal equinox
over the Greenwich meridian, See aleo Green-
wich sidereal date.
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Greenwich Sidereal T!me (GST)—Locul side-
real tirie at the Greenwich iperidian. The
arc of the celestial equatoi, or the angle at
the celestial pole, between the upper branch
of the Greenwich celestial meridian and the
hovr circle of the vernal eguinox, measured
westward from the upper branch of the
Greenwich celestinl meridian threugh 24
hvurs; Greenwich hour angle of the vernal
equinox, expressed in time uvnits.

Greenwich time—Time based upon the Green-
wich meridian as reference, as contrasted
with that based upon a local or sone merid-
ian,

Gregorian calendar—The calendsr established
in 1582 A, D. to correct the Julian cziendar
by introducing the more precise value of the
length of the tropical year, 365 days, 5 hours,
48 minutes, 46.0 seconds, mean solar time.
The Gregorian calendar modified the require-
ments of the Julian calendar that every
fourth year be given an additional day by
providing that, for centurial years, *his
would be done only where such years were
divizible by 400,

grid—Two sets ' parallel lines intersecting at
right anglex and forming squeres; the grid
is auperimposed on maps, charts, and othes
similar representations of the earth’s surface
in 2n accurate and consistent manner to per-
mit identification of ground locations with
respect to other locations and the computa-
tion of direction and distance to other points.
Also called refereuce grid, See also arbitrary
grid; atlas grid; British grid reference sys-
tem; GEOREF; Lambert grid; major grid:;
military grid; military grid reference system;
overlapping grid; paraliactic grid; perspec-
tive grid; point-designation grid: polar grid;
secordary grid; trangverse L% ator grid;
Universal Polar Stereographic (UPS) grid:
Univsraal Transverse Mercator (UTM) grid;
World Polyconic grid.

grid amplitnde—Amplitude relative to grid
east or weet,

grid azimuth--The angle in the plane of projec-
tior measured clockwise between a straight
line and the central meridian of a plane-rec-
tangi ar coordinate system.
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grid bearing—The angile in the piare of the
progection between s iine and a north-south
gria line,

gri¢ computstion—The determination, from a
set of tables derived from forraulas, of the
true shape and dimensions of & grid, for the
purpose of constructing such a grid. The grid
is mathematically coonrdinated with its re
iated map projection; they are usually com-
puted concurrently.

grid convergence-—See grid declivtion.

gtid coovdimate aystem—A plane-rectangular
coordinate system usually based on, and
mathematically adjusted to, a map projection
in order that geographic positionr (latitudea
and longitudes) may bz readily tranaformed
into plune coordinates and the computations
relating to th: m made by the ordinary meth.
ods of plaiie surveying.

rrid declination—The angalar difference in di-
vection between grid north and true ..orth. It
is measured east or west from true north.
Also called declination of grid north; gise-
ment; grid convergence.,

grid direction—Horizontal direction expressed
as znyular distance fro.n grid norti.

grid distance—Si¢ grid length.

grid equator—A line perpendicular to a prime
grid meridian, at the origin.

grid interval—The distance represented, usval.
ly in meters, between the lines of a grid.

grid inverse—The computation of grid length
and grid azimuths from grid conrdinates.

grid junctions—Those lines delineating the
ioining of two or more grid aystems on &
map or chart.

grid latitude—Angular distance from a grid
equator. Sce also fictitious latitude.

grid length—The distance between two point:
obtaired by computation from grid coordi-
nates of the points. It differs from the geo-
detic ‘ength by the amount of & small cor-
rection based on the scale factor for the line.
Also cal'+d gris distance.

grid line—One of the lines of & grid.
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grid lusgliude~-Angular distance briween a
prime g:id meridian and any given grid me-
ridian, See also Sctitious longitade.

grid mugnetic angle—Angular difference in
direction between grid north and magnetic
north. It is measured east or west ‘rom grid
north, Grd mugnetic angle is sometimes
calied grivation; grid variation.

grid meridian—One of the grid L.es extend.
ing in a grid north-south direction. The ref-
erence grid meridizn is called prime grid
raeridian. In polar regions the prime grid
meridian is usually the 130°-0° geographic
meridian. See also Betitious meridian.

grid method (photogrammeiry)—A method of
plotting detail from oblique photographs by
superimposing a perspective of a map grid on
a photograph and transferring the detail by
eye, that is, by using the corresponding lines
of th: mup grid and its perspective as place-
ment guides. See clao perapective grid.

grid north—The northerly or zero direction in-
dicated by the grid datum of directional ref-
erence.

grid number-—The numerical value of a grid
line indicating the distance of that line from
the fals> origir of the grid. See also grid co-
ordinates.

grid origin—The puint, usually near the center
‘of a grid zone, where a parallel intersects a
north-south grid iine coincident tc a merid-
ian. Compare with false origin.

grid parallel-- A line naralle] io & grid equator,
connecting all points of equal zrid latitude.
See also Actitious parsllel.

grid plate—1. (cartography) See color-separa-

tion drawing. 2. (photograrametry) See re-
seau.

grid prime vertical—The veriicle through the
grid east aud west points of the horizon.

wrid rhumb line—A line making the same
oblique angle with all grid meridians. Grid
parsllels and nieridiars may be considered
special cazes of the grid rhumb line, See also
fictitions rhumb line.

grid tiek—Small mar'ts on the neatline of a map
or chart indicating additional grid reference
systems included on: that sheot. Grid ticks are
rometimes shown on inlerior grid lines of
some maps for aase of referencing. Alro called

marginal tick.
grid variation—See grid magnetic angle,

grid zone—An arbitrary division of the earth's
surface designated for ideniification without
reference to latitude or longitude,

gridded obligque—An oblique aerial photograph
printed with a superimposed grid to assist in
the identificatior: of a particular area within
the photograph; used chiefly for artillery
spotting.

grivation—See grid magnetic angle.

gross error—The result of carelessness or s
mistake, and so left without the correction
of the mistake. May be detected through
repetition of the measurements, A blunder.

gross model-—The total overlap ares of a pair vf
aerial photographs. See also neat model.

ground camera—See terrestrial camern.

ground control—A general term applying to the
location of & point or & systern of points on
the earth’s surface with reference to the
celestial aphere, the geoid, a8 given ellipsoid
of reference, or an arbitrary angle. Also a
means of identifying control obtained by
ground surveys as distinguished from that
established by photogrammetric methods.

ground control point—=See control point,

ground distance—The great-circle distance be-
tween two ground positions, as contrasted
with slant distance or slant range, the
straighi-line distance between two points.
Also called ground range.

Ground Gained Forward (GGF) (aerial photog-
raphy)—The net gain per photograph in the
direction of flight for a specified overlap. The
GGF is used to compute the numbor of ex-
posures in a strip of aerial photography.

Ground Gained Sideways (GGS) (aerial photog-
raphy)—The net }ateral gain per flight for a
specific-] sidelap. The GGS is used to com-
pute the number of flight lines for an area
to be photographed.
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ground madir—The point on the ground vertl-
cally beneath the perspective center of the
camera lena,

ground parailel—The intersection of the plane
of the photograph with the plane of refer-
ence of the ground. See also axis of homol.
ogy.

ground photogrammetry--Sees tarrestrial pho-
togrampvetry,

ground photograph—See preferred term terres-
trial photograph,

ground plane—The horizontal plane passing
through the ground nadir of a camera sta-
tion.

ground plumb point—See preferred term
ground nadir.

ground pyramid-—A component of an analytical
method for determining the precise degree of
photographic tilt, representing a sapecific
spatial configuration from three ground con.
trol points (forming a triangle) on the
ground to the exposure station of the photo-
graph containing the identical points. When
used with the photo-pyramid, the ground
pyranid permits the exact analytical deter-
mination of tilt in the photograph. See clso
photo-pyramid.

ground range—See ground distance.

ground resolution—The minimum distance

- which can be detected between two adjacent
features, or the minimum size of & feature
expressed in size of objects or distances on
the ground.

ground-space coordinate system—A scheme by
which positions of triangulation stations,
control points, and other ground featured are
related by distance and azimuth or by x and y
coordinstes.

groand station—A monumented station, estab-
lished by field survey methods, which is used
a8 a base fuor ground station equipment for
the procurement of hiran-controlled photog-
raphy or control data,

ground survey—A survey made by ground
methods, as distinguished from an aerial sur-

vey. A ground survey may or may not in-
clude the use of photographs.

ground trace—See preferred term ground paral-
lel,

guard stake (surveying)—A stake driven near
# hub, usuaily sioped with the top of the
guard atake over the hub. The guard stake
protects, and its markings identifv the hub.

gulde-—A drafting or scribing surface bearing
& map image to be traced by drafting or
scriblng for reproduction, Alsc calted color.
separation guide.

guide meridian—(USPLS) An auxiliary gov-
erning line projected north along ar astro-
nomicel meridian, from points established on
the base line or a standard parallel, usually
at intervals of 24 miles east or weat of the
principal meridian, on which township, sec-
tion, and quarter-section corners are estab-
lished.

Gunter’s chain—A measuring device used in
land surveying, composed of 100 matal links
{astened together with rings, the langth of
the chain being 68 ’eet. Also called four-pole
chain,

gyrocompass—A compass which functions by
virtue of the couples generated in a rotor
when the latter's axis is displaced from paral-
lelisam with that of the earth. A gyrocom-
pass is independent of magnetism and will
automatically aline itself in the celestial
meridian, However, it requires a steady
source of motive power and is subject to
dynamic error under certain conditions. Cer-
tain aircraft compasses also use gyroscopes
to gain stability, while relying basically on
the magnetic meridian; these are to be dis-
tinguished from the true gyrocompass.

gyroscopic compass—A magnetic compaus
whose equilibrium is maintained by the use
of gyroacopes.

gyroscopic stabilization—Equilibrium in the
attitude and/or course of a ship or airborne
vehicle maintained by the use of gyroscopes.
Also, the maintenance (by the use of gyro-
scopes) of & camera in a desired altitude
within an airborne vehicle,
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H and D curve—See charaeteristic curve.

hachures—A method of portraying relief by
short, wedge-shaped marks radiating from
high elevations and following the direction
of slope to the lowland,

hack chronometer—A chronometer used for vis-
ual reference, and not usually for record pur-
poses.

halation (photography)—A spreading of a pho-
tographic image beyond its propsr bound-
a-ies, due eapecially to reflection from the
dide of the film or plate support opposite to
that on which the emulsior is coated. Par-
ticularly noticeable in photugraphs of bright
objects azainst a darker background.

half-mark—See index mark.

hatf.model—The stereoscopic model formed by
the overlap of two adjacent right-hand or
left-hand exposures of convergent photo-
graphs.

half-section— (USPLS) Any two quarter sec-
tions within a section which have a common
boundary; usually idemtified as the north
half, south half, east half, or west half of a
particular section.

Lalf-tide ievel—See mean tide level,

halftone—Any photomechanical printing sur-
face or the impression therefrom in which
detail and tone values are represented by a
series of evenly spaced dots of varying size
and shape, varying in direct proportion to the
intenaity of the tones they represent. See
also middietone.

halftone screen—A grating of opaque lines on
glass, crossing at right angles, producing
transparent apertures between intersections
Used in a process camera to break up a solid
or continuous tone image into a patitern of
amall dota. Also called crosaline giass sereen.
See also contact screen.

hand level—A hand-held instrument for ap-
proximate leveling. It consists of a sighting
tube with a split field of view:; & horizontal
cross-hair in one-half of the field bisects the
imuge of a spirit level in the other half when
the instrument is held level. Often identified
by designer's name, such as Locke hand level;
Abney level.

hand proof—In offset lithography, & proof of a
plate made on a hand-proof press where oper-
ations are manual for inking, dampening, and
taking the impreasion,

hand templet—A templet made by tracing the
radials from the photograph onto a trans-
parent plastic medium. Hand templets are
laid out and adjuated by hand to form the
radial triangulation.

hand-templet plot-—See hand-templet triangula-
tion,

hand-templet triangulation—A graphical radial
triangulation uaing any form of hand tem-
plet. Same as hand-templet plot.

hanging level—A spirit level so mounted that,
when in use, its level tube is lower in eleva-
tion than its points of support.

harbor chart—A nautical chart intended for
navigation and anchorage in harbors and
smaller waterways.

harmonic—A sinusoidal quantity having a fre-
quency that is an integral multiple of the
frequency of a periodic quantity to which it
is related. See also compound harmonic mo-
tion; gravitational harmonics; sectoral har.
monics; simple harmonic motion; spherical
harmonics; tesseral harmonics; zonal har-
monics,

harmonic coefficients—The coefficients of trigo-
nometric terms of an infinite series used to
approximate an irregular closed suriace. See
also spherical harmonics.
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harmonic component—Any of the simple sinus-
oidal components into which a periodic quan-
tity may be resolved.

harmonic constants—The amplitude and epochs
of the harmonic constituents ot the tide or
tidal current al any place,

harmonic constituent—See constituent,

Barmonic sxpressions—Trigonometric terms of
an infinite seriea used to approximate irregu-
lar curves in two or three dimensions.

harmonic function—Any real function that
satisfies Laplace's equation.

harmonic motion—The projection of circular
motion on a diameter of the circle of such
motion.

Hassler base-line measuring apparatus—An op-
tical base-line measuring apparatus consist-
ing of four restangular iron bars mounted
end to end in a wooden box, Each bar is two
meters long, the combined length of the ap-
paratus being eight metera.

Hayford-Bowie method of isostatic reduction—
A method of computing the effect of topog-
raphy and isostatic compensation on gravity
by which the effect of topography is com-
puted directly and then corrected for the
effect of isostatic compensation. The me-
chanics of this method involve the use of the
Hayford gravity templets,

Hayford-Bullard (or Bullard) method of iso-
static reduction—A method by which the
topographic effect of an infinite alab of den-
sity 2.67 and a thickness equal to the eleva-
tion of the gravity station is first computed,
and then corrected for curvature of the sea
level surface and for difference of elevation
between the station and the topography.

Hayford deflection templcts—Templets used in
connection with studies for the figure of the
earth and isostasy. In obtaining elevation
readings from maps in connection with topo-
graphic and isostatic reductions, templets of
plastic are used. The templets used in con-
nection with deflection of the vertical studies
have circles and radial lines drawn upon
them, so proportioned with reference to scale
of map and azimuth that land elevations and
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ocean depths within each compartment
formed by adjacent arcs and radii can be
easily averaged and the effect of the mans
therein upon & plumb line at the atation
(center of circles), under various hypotheses,
can be computed. The templets used in con-
nection with gravity studies are similar to
those described above, except that no account
is taken of azimuth, all compartments
bounded by a given pair of circles being of
the same size and shape. A given templet
can be used only on maps of the seale and
projection for which it is constructed. The
latter templets are known as Hayford gravity
templets.

Hayford effect—The direct effect on gravity of
masses of unit density extending to various
distances above and below sea level; it ne-
glects the differences of elevation between the
reference spheroid and the geoid.

Hayford gravity anomalies/Hayford anomalies
—Isostatic anomalies obtained by computing
the isostatic compensation according to the
Pratt theory of isostasy as developed by Hay-
ford, using various depths for purposes of
comparative analysis.

Hayford gravity templets—See Hayford deflec-
tion templets,

Hayford spheroid (ellipsoid)—A reference el-
lipsoid having the following approximate di-
mensions: gemimajor axis—6,378,388.0 me-
ters; semiminor axis—=6,356,909.0 meters;
and the flattening or ellipticity 1/297.00.

haze—A lack of transparency of the atmos-
phere, caused by moisture and by the pres-
ence of foreign matter, such as dust or smoke.

heading (air navigation)—Azimuth of the lon-
gitudinal axis of an aircraft.

height—1. Vertical distance above a datum,
usually the surface of the carth. 2. The dis-
tance between a surface (in most cases an
equipotential surface) through the point in
question and a reference surface, measured
along a line of force or along its tangent. See
also ellipsoidal height.

height anomaly—The difference between the
height of a torrain point above the reference
spheroid and the corresponding normal
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height, measured along the normal plumb
line,

height displacement-—See relief displacement,

height finder—A stereoscopic range finder so
constructed &s to indicate veriical heighis
rather than slant range. See alio stereometer,

height of eye correction~That correction to
sextant altitude due to dip of the horizon.
Also called dip correctisn,

height of inatrument—1, (spirit leveling) The
height of the line of sight of a leveling instru-
ment above the adopted datum. 2, (stadia
surveying) The height of the center of the
telescope (horizontal axis) of transit or iele-
scopic alidade above the ground or station
mark. 3. (trigonometrical leveling) The
height of the center of the theodolite (hori-
zouta! axis) above the ground or station
mark.

height of the tide--The vertical diztance from
chart datum to the surface water level at any
stage of the tide usually measured in feet.

heliocentric—Referred to the center of the sun
as origin.

heliocentric parallax-—See annual parallax,

heliotrope—A device used in geodetic survey-
ing for reflecting the sun’'s rays to a distant
point, to aid in long-distance observations.
Compare with selenotrope, o

Helmert's gravity formula of 1901—A formula
for theoretical gravity developed from the
gravity observations available at the time
(1901), but not fitted to any pre-assigned
value of the earth’s ellipticity.

Helmert's gravity formula of 1915-—A formula
for theoretical gravity based on a triaxial
ellipsoid and therefore includes a longitude
term. See aleo longitude term gravity for.
mula,

hemispherical map—A map of one-half of the
earth’'s surface, bounded by the equator, or
by meridians.

high-oblique photograph—A photograph taken
with the camera axis intentionally tilted so0 as
to include the apparent horizon.

high rod—See long rod.

nlgh spot elevation—See critical elevation,
high tide-—See high water.

High Water (HW)—-The highest limit of the
surface water level reached by the rising tide.
High water is caused by the astronomic tide-
producing forces and/or the effects of me-
teorological conditions, Aldo called high tide,

High Water Fall and Change (HWF&C)—Sec
establishment of the port.

high water interval—See¢ tunitidal interval

high-waler line—The place on the bank or shore
up to which the presence and action of water
are 8o usual and long continued as to impress
on the bed of the stream a character distinet
from that of the banks with respect to vege-
tation and the nature of the soil. In tidal
waters, the high-water line is, in strictness,
the intersection of the plane of the mean high
water with the shore, The high-water line is
the boundary line between the bed and the
bank of a stream,

high water lunitidal interval—See lunitidal in-
terval

high water springs—See mean high water
aprings,

Higher High Water (HHW)—The higher of
two high waters occurring during a tidal day
where the tide exhibits mixed characteristics.

Higher High Water Interval—(HHWI)—The
interval of time between the transit (upper
or lower) of the moon over the local or Green-
wich meridian and the next higher high
water. This expression is used when there is
considerable diurnal inequality. See also luni-
tidal interval,

Higher Low Water (HLW)—The higher of two
low waters of a tidal day where the tide ex-
hibita mixed characteristics,

Higher Low Water Interval (HLWI1)—The in-
terval of time between the transit (upper or
lower) of the moon over the local or Green-
wich meridian and the next higher low water,
This expression is used when there is con-
giderable diurnal inequality. See also Junitidal
interval,

highest elevation—See critical elevation.

93




T

T T
|

e T A T T e T S

T ST

s TR R

=

o T T

o T A A

o ek A T T

T AR T T

il plane—The plane containing the positions
of three ground marks constituting control
points, This may be, but rarely is, a horizon.
tal plane.

hill shading——A method of representing relief
on & map by depicting the shadows that
would be cast by high ground if lght wers
shining Nrum the northweat. Usually used on
uncontoured maps. Sometimes called hill-
work, Compare with shadéed relief,

hillwork-—See hill shading.

hiran—An eolecironic distance messuring sys
tem, similar to shoran, for measuring dis-
tances from an sirborne atation to each of two
ground stations, This term is derived from
the words “high precision shoran.”

historieal chart—A chart based on data from
from previous years to determine probable
oceanographic patterns for a specified time.
Same as first approximation chart.

history everlay—A specislly prepared matte
plastic material which shows the sources of
all sounding dats used in a bathymetric com-
pilation,

holiday—See gap.

homologous——The condition where an image of
& given object point or series of such points
is common to two or more projections having
different perspective centers.

homologous images—The images of a single ob-
ject point that appears on each of two or
more overlapping photographs having differ-
ent perspective centars.

photographs—Two or more over-
lapping photographs having different camera
stations.

homologous rays—The two perspective rays
corresponding to & pair of homologous image
points.

hemolographic (homalographic) map projec-
tiom—An eoqusl-area map projection. This
term ia found in the deaignations given some
particular map projections, such as the Moll-
weide homalographic projection,

horison—In general, the apparent or visible
junction of earth and sky, as seen from any

9

apreific nosition, See also appareat herlsen;
urtidcial horison; celestial horison; falee hori-
»on; geocentric horison; geoidu) horison; geo-
metrieal horizon; sensible horison; true bori-
son.

horinon camera-—A camers used in conjunction
with ancther asrial camera to phoiograph the
horizon simultaneously with the other photo-
graphs. The horizon photographs indieate the
tiits of the other pholographs.

bhorizon closure—Se¢¢ ervor of clewure, defini-
tion 8.

horison coordiaste system-—Ses horizon syntem
of coordinates,

horison photograph~-A photograph of the hori-
200 taken simultaneously with another photo-
graph for the sole purpose of obtaining an
indieation of the orientation of the other
photograph at the time of exposure.

horison prism—A prism which can be inserted
in the optical path of an instrument, such as
a bubble sextant, to permit observation of
the visible horison,

horizon sweep (surveying)—A preliminary re-
connaissance technique where ie instrument
is pointed initially at the farthest visible
known point and recording clockwise angles
to tanks, spires, buildings, signals, ete., for
purposes of identification and sulsequent use.

horizon system of coordinates—A set of celes-
tial coordinates, usually altitude and azimuth
or azimuth angle, basad on the celestial hori-
zon as the primary great circle, Also called
horizon coordinate sysiem.

horizon trace—An imaginary line, in the plane
of & photograph, which represents the image
of the true horizon; it correaponds to the in-
tersection of the plane of a photograph and
the horizontal plane containing the internal
perapective center or rear nodal point of the
lens. See also true horison.

horizontal angle—An angle in a horizontal
plane,

horisontal axis—The axis about which the tele-
scope of a theodolite or transit rotates when
moved vertically.

borizontal bridging—Ses bridging.
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horisontal eircle—A graduated circle affixed to
the lower plate of a transit by means of which
horizonta! angles can be messured.

horizontal closure error-—Ses error of closure,
definition 8.

horisontal control —The measurements token by
surveying methods for the determination of
Lorizontal position or lecation of points in
reference to & geographic, grid, or other co-
ordinate syatem,

horizontal cntrol drivm—The poaition on the
spheroid of reference assigned to the hori-
zontal control (triungulation and traverse)
of an area and defined by (1) the position
(latitude and longitude) of one selected sta-
tion in the orea, and (2) the azimuth from
the selected station tc an adjoining station.
The horisontal-control datum: may extend
over a continent or be limited to a4 amall ares.
Also cailled horizontsl datum; horizontal geo-
detic datum,

horizontal control point—See control point.

horizontal control station—A station whose po-
sition hae been accurately deterrained in X
and Y grid coordinates, or latitude and longi-

horizontal control survey net—Ses survey net,
definition 1.

horizontal coplanve—See banal coplane.

horizontal datum—See horizontol<controf da-
tum.

horizontal deformation—In relative orientation,
the cumulative model warpage affecting the
horizonta) datum from Z-inotion error, bridg-
ing error, and swing error,

horizontial direction—-Observed horizontal an-
gles &t a trisngulation station reduced to a
eonianoa initial direction.

horizontal extension-—See extension, defini-
tion 2.

horisontal geodetic datum-—See horizontal-con-
trol datum,

horizontal Intensity—The intensity of the hori-
zontal component of the magnetic field in
the plane of the magnetic meridian,

horizontal line—A line perpendicular to the
vertical,

horizontal paraliax-—1, (astronomy) The geo-
centric parallax of a body on the observer's
horizon, This is equal to the angular semi-
diameter of the sarth as sean from the body.
2. {photogrammstry) Ses sbsolute sierso.
scople paraliax,

horizontal puis point—See supplementsal poad:
tion,

korizontal phatograph—A photograph taken
with the axis of the camera horizontal.

horizontal plane—1. A plane perpendiculir to
the direction of gravity ; any plane tangent to
the gecid or parailel to such a plane, 2, (sur-
veving) A plane perpendicular to the plumb
line within which or on which sngles and dis-
tances are vhserved. For any pianimetvic
survey it is nasumad that ell plumb lineo
therein are parailel, and ail horizontal planes
therein sre parallel.

horizontal refraclivn—A natural error in sur-
veying which ig the result of the horizontal
bending of iight rays between a target and
an observing instrument. Usually caused by
the differsnces in density of the air slong the
path of the jight rays, resulting from tem-
perature variations, See also terrestrial re-
fraction,

horizonts! siadis—A method of measuring dis-
tances wherein the stadia rod is held in a
horizontal position and the stadia hairs of
the instrument are vertical during observa.
tions.

horizontal taping and plumbing—A method
whereby the tape is held horizontally, and
the positions of its pertinent graduations are
projected to the ground with plumb bobs.

horizontal/vertical bridging—See bridging.

horizontal/vertical extension—Sec exiension,
definition 2.

horizontalizing the model—See leveling, defini-
tion 2,

Horrebow level attachment—A level used in
conjunction with a vertical circle whereby
latitude observations by the Horrebow-Tal.
cott method can be made.
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Horrebow-Takeott method of latitude determina.
tion—See latitude determination, zenith-tele-
scops methed,

hot spot—1, A smull ares in » scene which hans
revéived an excessive amount of light. 2, A
small area of undesired brilllancy of illumina.
tion in the inage projected by a printer or
a reader,

hour angle—Anguisr distance west of & celes.
tial meridian or hour circle; the arc of the
celestial equator, or the angle at the celestial
pole, between the upper branch of a celestial
meridian or hour circle and the hour circle of
a celestial body or the vernal equinox, meas-
ured westward through 360°, See ulzo Green-
wich hour mngle; local hour angle; sidereal
hour angile,

tiour angle difference—Sece meridian angle dif-
ference.

hour circle—Any great circle on the celestial
sphere whose plane is perpendicular to the
plane of the celestial equator. Also termed
circle of declination; circle of right ascension.
See also celestial meridian; colures

hour angle aystem (of coordinates)—An equa-
torial system of curvilinear celestial coordi-
nates which has the equator and the local
meridian as primary and secondary reference
~planes, respectively. The position of a celes-
tial body ia given by its hour angle and decli-
nation.

hub-—A temporary traverse-station marker,
usually of wood. The stake is driven flush
with the ground with a tack or small nail on
top to mark the exact point of reference for
angular and linear measurements.

hue—The characteristic of a color which is de-
termined by the predominent wavelength of
the light it reflects or transmits,

Huygen's principle—A very general principle
applying to all forms of wave motion which
states that every point on the instantaneous
position of an advancing phase front (wave
front) may be regarded as a source of sec-
ondary spherical wavelets, The position of the
phase front a moment later is then deter-
mined as the envelope of all of the secondary
wavelets (ad infinitum). This principle is ex-

tremely useful in understanding effects due
to refraction, reflection, diffraction, and scat-
tering, of all types of radiation, including
sonic radistion as well as electromagnetic
rudigtion and applying even to ocean.wave
propagation.

hydrogriphic charl—A nautical chart showing
depths of water, nature of the bottom, con.
tours of bottom and coastline, and tides and
currents in a given sca or sea and land area.
Alao called nautical chart.

hydrographic datum—The plane of reference of
soundings, depth curves, and elevations of
foreshore and offshore features. Also called
chart datum. Sece also international low
water; low water datum; Sea Level Datum of
1929; sounding dstum; tidal datum.

hydrographic detail—The features along the
shore and the submerged parts of bodies of
water, Also cailed hydrographic features, See
also feature,

hydrographic feature—See hydrographic de-
tail.

hydrographic map-—See hydrographic chart.

hydrographic reconnaissance — A reconnais-
sance of an area of water to determine
depths, beach gradients, the nature of the
bottom, and the location of coral reefs, rocks,
shoals, and manmade obstacles.

hydrographic sextant—See surveying sextant.

hydrographic sounding—See sounding, defini-
tion 1 and 2,

hydrographic survey—A survey made in rela-
tion to any considerable body of water, such
as a bay, harbor, lake, or river for the pur-
poses of determination of channel depths for
navigation, location of rocks, sand bars,
lights, and buoys; and in the case of rivers,
made for flood control, power development,
navigation, water supply, and water storage,

hydrography—1. That science which deals with
the measurement and description of the phys-
ical features of the oceans, seas, lakes, rivers,
and their adjoining coastal aress, with par-
ticular reference to their use for navigational
purposes, 2, That part of topography pertain-
ing to water and drainage features,
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hydrolegy—Hydrology [n its broadest extent
treats of the properties, laws, and phenomena
of water; of its physical, chemieal, and physi-
ological reiations; of its distribution through-
out the habitahle sarth: and of the ¢ffect of
this cir~ulation on human lives and Interests,

hydrosphere—That part of the earth that con-
sists of the oceana, seas, lakes, and rivers; a
similar part of any other spatial body if such
a hody exists. Distinguished from the atmos-
phere and Hthosphere,

hydrostatic equation—In numerical equations,
the form assumed by the vertical component
of the vector equation of motion when alil
Coriolis force, earth curvature, frictional, and
vertical acceleration terms are considered
negligible compared with thase involving the
vertical pressure force and the force of grav-
ity.

hydrostatic equilibrium.—The state of & Auid
whose surfaces of constant pressure and con.
stant mass (or density) coincide and are hori-
zontal throughout. Complete balance exists
between the force of gravity and the pressure
force. The relation between the pressure and
the geometric height is given by the hydro-
static equation,

hygrometric--Relating to the relative humidity
or comparative amount of moisture in the at-
mosphere, Since the atmosphere penetrates
the pores or cells of material bodies in vary-
ing degrees depending upon the substances
of which they are composed, the amount of
moisture which it contains will affect the
shapes and dimensions of certain instruments
and equipment used in surveying and map-
ping. For this reason it is necessary to select
materials which are not sensitive to hygro-
metric conditions for the construction of lev.
eling rods, plane-table sheets, etc., and for the
construction and printing of maps.

hygroscopic—The property of materials such
as paper and films to absorb or release mois.
ture and, in so doing, to expand or contract.

hyperbolic line of position—A line of position
in the shape of a hyperbola, determined by
measuring the difference in distance to two
fixed points. Loran lines of position are an
example,

hyperfocal distance—The distance from the
lens to the necarest object in focus when the
lens = focused at infinity,

hyperstereoscopy—Stereoscopic viewing in
which the scale (usually vertical) along the
line of sight is exaggerated in comparison
with the scale perpendicular to the line of
sight. Algo called appearance ritio; exaggér-
ated stereo; relief siretching; stercoscople
exaggeration, See also verlical exaggeration,
definition 1.

hypsograph-—An Instrument of the slide-rule
type used to compute elevations from vertical
angles and horizontal distances,

hypsographic chart—See hypsometric map,

hypsographic detail—The features pertaining
to relief or elevation of terrain,

hypsographic map—See hypsometric map.

hypsography-—1. The science or art of describ-
ing elevations of land surfaces with reference
to a datum, usually sea level. 2, That part of
topogiaphy dealing with relief or elevation
of terrain,

hypsometer-—An instrument used in determin-
ing elevations of points on the earth's sur-
face in relation to sea level by determining
atmospheric pressure through observation of
the boiling point (temperature) of water at
each point.

hypsometric chart--See hypsometric map.
hypsometric feature—See topography.

hypsometric map—~A map showing land or sub-
marine bottom relief in terms of height
above, or helow, a datum by any method, such
as contours, hachures, shading, or tinting.
Same as hypsographic map.

hypsometric tinting—A method of showing re-
lief on maps and charts by coloring, in dif-
ferent shades, those parts which lie between
different levels. Also called altitude tints;
color gradients; elevation tints; gradient
tints; laver tints,

hypsometric tini scale—A graphic scale in the
margin of msaps and charts which indicates
heights or depths by graduated shades of
colors. See also hypsometric tinting,

hypsometry—The art of determining, by any
method, surface elevations on the earth with
reference to sea level.
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fce chart—A chart showing prevalence of ice,
usually with reference to navigable water-
WaYS,

iced-bar apparatus—An apparatus for measur-
ing linear distancea with great precision and
accuracy, and consisting easentially of a steel
bar which is maintained at a constant tem-
perature by being surrounded with meliing
ice, The bar is rectangular in cross-section,
and is carried in 8 Y-shaped trough which is
filled with melting ice and mounted on a car
which moves on a track, Bar lengths are ob-
served with micrometer microscopes mounted
on stable supports, Also called Woodward
base-line measuring apparatus,

ideal earth—See equilibrium theory,

iden! smea level—The theoretlenl sea surface
which is everywhere normal to the plumb
line. Reference of all depth soundings to this
level would make them all comparable.

identification posts—Posts of wood or other
suitable material, appropriately marked and
inscribed, and placed near survey stations to
aid in their recovery and identification. Also
called supplemental poets for survey monu-
ments,

idle pendulum—A working pendulum placed in
the receiver in advance of its being used, so
that it may assume the same temperature as
the dummy pendulum,

image—1, The permanent record of the likeness
of any natural or manmade features, objects,
and activities reproduced on photographic
materiala, This image can be acquired
through the sensing of visual or any other
segment of the electromagnetic spectrum by
sensors, such as panchromatic infra-red, and
high resolution radar. See also erect image;
horaologous image; inverted image; latent
image; real image; reverted image; virtual
iraage. 2. A visual representation, as on a
radar scope.

image direction—A term used to describe the
image orientation of a photographic negative
or positive relative to the position of the
emulsion. An image can be either right read-
ing (from left to right), cr wrong reading
{from right to left} when viewed through the
base (emuision down). See also emulsion-to-
base; emulsion-to-emulsion; right reading;
wrong reading.

image distortion—Any shift in the position of
an image on a photograph which alters the
perspective characteristics of the photograph.
Causes of image distortion include lens aber-
ration, differential shrinkage of film or paper,
and motion of the film or camera.

image motion—The smearing or blurring of
imagery on an aerial photograph because of
the relative movement of the camera with
respect to the ground.

image Motion Compensation (IMC)—Movement
intentionally imparted to film at such a rate
as to compensate for the forward motion of
an aircraft when photographing ground ob-
jects,

image motion compensation distortion—In a
panoramic camera system, the displacement
of images of ground points from their ex-
pected cylindrical position caused by the
translation of the leng or negative surface (a
motion used to compensate for image motion
during exposure time.)

image motion factors—Thoze factors wherein
the image motion varies directly with the
aircraft ground speed and lens focal length
and inversely with the altitude.

image plane—See photograph plane.
image point (photogrammetry)—Image on a

photograph corresponding to a definite object
on the ground.
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image ray--Straight line from a ground ob-
jecs, thiough the camera lens, to the image
on the photograph. Also termed perspective
ray when applied to photography.

impersonal micrometer—See transit microm-
ﬁterc

imposition—Positioning and assembling nega-
tives or positives into rrinting location on a
flat.

impression—The inked image ruceived by a
sheet in a press.

in-and-out station—A recoverable but unoccu-
pied station incorporated into a traverse by
recording a fictitious deflection angle of 180°
to reverse the azimuth of the course leading
into it, so that the next station coincides with
the preceding station and the in-and-out sta-
tion is used as the backsight for continuing
the traverse. In the computations it is treated
as an ordinary station in the traverse.

incident nodal point—Se¢e nodal point, definition
1,

inclination—1, The angle which a line or surface
makes with the vertical, horizontal, or with
another line or surface, 2. The angle between
orbit plane and reference plane, for example,
the equator is the reference plane for geo-
centric, and the ecliptic for heliocentric or-
bits. 3. See dip, definition 2.

inclination of the horizontal axis—The vertical
angle between the horizcntal axis of a survey-
ing or astronomical instrument and the plane
of the horizon.

inclined sight—A sight made with a surveying
instrument at an angle above or below the
harizon.

inclinometer—An instrument for measuring
inclination to the horizontal, particularly of
the longitudinal axis of an aircraft or of the
lines of force of the earth’s magnetic field.

indefinite meridian— (USPLS) A deed descrip-
tion providing the bearing of a property line
but which fails to indicate whether these are
true or magnetic, and fails to state the mag-
netic declination or the date of t“e survey.

independent resurvey-—A resurvey which is not
dependent on the records of the original sur.
vey but is intended to supersede them in es-
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tahMshing new land b _.nderics and subdivi-
s'ons, Contrasted with dependent resurvey.

index chart—An outline chart showing the
“n ‘ts and ‘dentifying designatiors of naviga-
«. ~harts, volumes of sailing dirvections,

in.  ‘mntour-—A contour line acrentuated by a
he.. - line weight to distinguisl: iv from in-
term. .ate contcurs, Index confours are usu-
aliy siiown as every fifth contour with thelr
assigned values, to facilitate reading eleva-
tions.

index correction—-1. A cotriction applied to the
reading from any graduated measuring de-
vice to compensate for a constant error such
as would b~ caused by mispiacement of the
scale; the »verse of the index error. 2.
(leveling) That correction which must be
applied to 'n observed difference of elevation
to eliminaiz the error introduced jato .: .
observations when the zero of the gradua-
tions on one or both leveling rods does nct
coincide cxactly with the actual bottom sur-
face of the rod.

index error-—The instrumental error which is
constant and attributable to displacement of
a vernier or some analogous effect.

index map—Any map, usually of srnail scale
and of the outline type, on which the location
of collections of related data has Leen indi-
cated. It may be depicted in the form of other
maps, statistical tables, or other descriptive
data and used to indicate origin of date, place
of deposit or file, or any other cezumon char-
acteristics of such data.

index mark-—A real mark, such as a cross or
dot, lying in the plane or the object space
of a photograph and used singly as a refer-
ence mark in certain types of monocular
instruments, or as one of & pair to form a
floating mark as in certain types of sterso-
scopes. In stereoscopic map plotting instru-
ments which utilize a stereo pair of index
marks, each mark is called a half mark.

index prism~—A sextant prism which can be
rotated to any angle corresponding to alti-
tudes between established limits, It is the
bubble or pendulum sextant counterpart of
the index mirror of a marine sextant.
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index of refraction—See Snell's law of refrac-
tion.

index to photography—-See photo index, defini-
tion 1.

Indian datum-~The Indian datum is accepted as
the preferred datum for India and several
adjacent countries in Southeast Asia. It is
computed on the Everest Ellipsoid with its
origin at Kalianpur in Central India. Derived
in 1830, the Everest Ellipsovid is the oldest
of the ellipscids in common use and iz much
too small. As a result of the latter, the datum
cannot be extended too far from the origin
or very large geoid separations will occur.
For this reason and the fact that the ties
between local triangulation in Southeast Asia
are typically weak, the Indian datum is prob-
ably the least satisfactory of the preferred
datums.

indian spring low water—The approximate
mean water level determined from all lower
low waters at spring tides.

indian tide plane—The datum of indian spring
low water.

indicated corner—A term adopted by the Geo-
logical Survey to designate a corner of the
public land surveys whose location cannot be
verified by the criteria necessary to class it
as a found or existent corner, but which is
accepted locally as the correct corner and
whose location is perpetuated by such marks
as fence-line intersections, piles of rock, and
stakes or pipes driven into the ground, which
have been recovered by field investigation.

indirect effect on the deflections—See topo-
graphic deflection.

indirect leveling—See barometric leveling;
thermometric leveling; trigonometric level-
ing.

indirect measurement—Any measurement se-
cured by determining its quantity from its
relation to some measured quantity. A tech-
nique used in surveying when it is impossi-
ble to actually tape a distance across a river
or other such obstruction. Contrasted with
direct measurement,

indirect observation—A measure of a quantity
which is a function of the quantity or qu.nti-

ties whose value is desired, such as an ob-
served difference of elevation with a spirit
level, used to obtain the elevation of a bench
mark.

indirect photography—Photography in which
the camera records an image cast upon &
screen or similer display surfacc by elec-
tronic (television, radar, etc.) or cther means,

inequality— A systematic departure from the
mean value of a quantity. See aiso annual in-
equality ; diurnal inequality; lunar inequality;
variational inequality.

inertial coordinate system—A coordinate sys-
tam in which the axes remain fixed with re-
spect to the celestial pole and the vernal
equinox.

inferior conjunction-—The conjunction of an in-
ferior planet and the sun when the planet is
between the earth and the sun,

inferior planets.—The planets with orbits
smaller than that of the earth; Mercury and
Venus,

inferior transit-—See lower transit.

infinity—The point, line, or region beyond meas-
urable limits. An unaltered source of light is
regarded as at infinity if it is at such a great
distance that rays from it cun be considered
parallel,

infrared (photography)—Pertaining to or des-
ignating the portion of the electromagnetic
spectrum with wavelengths just beyond the
red end of the visible spectrum, such as radia-
tion emitted by a hot bedy. Invisible to the
eye, infrared rays are detected by their
thermal and photographic effects, Their
wavelengths are longer than those ef visible
light and shorter than those of radio waves.

infrared film—Film containing an emulsion
especially sensitive to infrared and blue light.

inherited error—The error in initial values used
in a computation; especially the error intro-
duced from the previous steps in a step-Liy-
step integration.

initial monument— (USPLS) One of thirty-four
positions and points of origin of the principal
meridians and base lines established for the
control of the township boundary surveys of
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the rectanguisr system dealgned for mibdi.
viding the public lands,

initial point—1. That point from which auy sur-
vey is iniciated, 2, (USPLS) The point from
which the survey of the principal meridian
and base line controlling the survey of the
public landa within s given ares is initizted.
Also calied point of origin.

Inner ocientation—See interior orvientation.

inner planets—The four plraets nearest the
sun; Mercury, Venus, Earth, and Mars.

inset {(cariography)—a, A zmull ares outside
of the neatlines of a map or chart included
within the neatlines or borders to avoid pub-
lishing a separate graphic of the small area
alone, b, A representaticn of a amall area on &
larger czale (e.g., town-plan inset), or of a
large area at & smaller gcale (e.g., orientation
inset). ¢. Any information, not normally ap-
pearing within the geographic limits of a
map, which has been enclosed by border lines
and included within the map neatlines. Ingets
are always placed in areas where important
features will not be covered.

instantaneous-reading tape—A survey tape on
which the foot mark is repeated at each sub-
division, Thus, & tape divided into tenths of a
foot would have the foot mark imprinted at
each tenth of = foot diviaion.

instrument adjastment—The process of me-
chanical manjpulation of the relation of com-
ponent parts of an instrument in corder to
obtain the highest practicable precision and
facility in the designed use of the instrument.

instrument approach chart—An aeronautical
chart designed for use umder instrument
flight conditions, for making instrument ap-
proach and letdown to contact flight condi-
tions in the vicinity of an airfield.

instoument error—A systematic error result-
ing from imperfections in, or faulty adjust-
ment of, instruments or devices used. Some-
times called ealibration error,

instrument parallax—That change which may
result from the position in which an observer
stands with respect to the fiducial marks on
ap instrument (personal paruilax) ; or by the
imperfect adjustment of the optics of the
instrument (optical parallax).
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instrument pholotrlangulsiion—See sereptri
angulation,

instrument siation—See set-up, definition 1,

intensity of gravity—The magnitude with
which gravity acts, expressed in suitable
unita, usuaily an an acceleration, in gala; as s
force, in dynes.

iniereardinal peint——Any of the four directions
midway betwean the cardinai points; north-
east, southeast, southwest, or northweat.

interferofieter—An apparatus used to pro-
duce and measure interference from two
or more coherent wave trains from the same
source. Used to measure wavelengths, to
mesaure angular width of sourcea, to deter-
mine the anguiar position -t sources (as in
satellite tracking), and for other purposes.
See also radio interferometer,

interior angle traverss—In surveying, a closed
traverse wherein distances are measured and
only interior angle measurements are used.

interior orientation—The determining (ana-
Iytically or in a photogrammetric instrument)
of the interior perspective of the photograph
as it was at the instant of exposure, Elements
of interior orientation are the calibrated focal
length, location of the calibrated principal
point, and the calibrated lens distortion. Alse
calied inner orienutation.

interior perspective center—Sez perspectiva
center.

.

interior to & curve—That ares lying toward the
concave side of o curve and included within
the area of the circle of which the curve is &
part of the circumfesrence,

interlocking angle—In tilt analysis of oblique
photographs, the sngle between the optical
axes of the vertical and oblique cameras. The
dihedral angle betvicen the planes of the ver-
aes! and oblique photographs,

inter:.edinte contour—A contour line drawn
between contours. Depending on the contour
interval, there are three or four intermediate
contours between the index contours.

intermediate orhit—A central force orbit that
is tangent to the real orbit at some point. A
fictitious safellite travelling in the intermedi-
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ate orbit would have the same poaition, but
not the same velocity, us the real satellite at
the point of tangency.

intermediate scale map—A map, normslly of a
scale from 1:200,000 to 1:600,000, intended
for planning strategic operstions, including
the movement, concentration, and supply of
troopa.

international date line—The line colnclding ap-
proximately with the 180th meridian, at
which ench calendar day firat begina: the
boundary between the —-12 and +12 time
zones. The date on each side of this line dif-
fers by one day, but the time is the same in
these two zones. Sometimes called date line.

Intermntional Ellipacid of Reference—A refer-
ence ellipscid having the following approxi-
mate dimensions: semimajor axis—8,378,-
388.0 meters; semiminor axis—6,356,911.9
meters; and the flattening or ellipticity—
1/297. This spheroid was based on the Hay-
ford spheroid (ellipsoid).

International Gravity Formuls—A development
of the formula for theoretical gravity, based
on the assumptions that the apheroid of ref-
erence is an exact ellipsoid of revolution hav-
ing the dimensions of the International Ellip-
soid of Reference (Madrid, 1924), rotating
about its minor axis once in a sidereal day;
that the surface of the ellipsoid is a level
surface; and that gravity at the equator
equals 978.049 gals.

International Low Water (ILW)—A plane of
reference below mean sea level by the follow-
ing amount; half the range between mean
lower low water and mean higher high water
multiplied by 1.5,

International Map of the World (IMW) map
projection—A modified polyconic map pro-
jection, with two atandard meridians along
which the scale is held exact. The scale of
the map is 1:1,000,000; the geographic me-
ridians are represented by straight lines con-
necting corresponding points on the top and
bottom geographic parallel lines of the pro-
jection which are truly divided. These lines
representing the paraliels are arcs of circles,
not concentric. Also ocalled millonth scale
map of the World.

interocular distance—See interpupillary din-
tance,

intervolate—To determine intermediate values
between given fixed values, As applied to log-
ical contouring, to interpolate is to ratio
vortical distances hetween given spot sleva-
tions,

interpupillary distanee—The distance between
the center of the pupils of the eyes of an
individual, Also called eye base and interocn-
Inr distance.

interrogation—Travsmission of a radio signal
or combination of signals intended to trigger
a transponder or group of transponders.

interrogator—1. A radar set or other electronic
device that transmits an interrogation, 2. An
interrogator-responsor or the tranamitting
component of an interrogator-responsor.

interrogator-responsor—A radio transmitter
and receiver combined to interrogate a trans-
ponder and display the resulting replies.
Often shortened to interrogator, and some-
times called challenger.

intersected point—See intersection station.

intersection—1, (surveying) The procedure of
determining the horizontal position of an un-
occupied point (intersection atation) by di-
rection observations from two or more known
positiona. 2, (photogrammetry) The proce-
dure of determining the horizontal poaition
of a point by intersecting lines of direction
obtained photogrammetrically. The lines of
direction may be obtained directly from ver-
tical photographs or by graphic or mathe-
matical rectification of tilted photographs.
Compare with resection.

intersection station—An object whose horizon-
tal position is determined by observations
from other survey stations, no observations
being made at the object itself. Where the
object is observed from only two stations, the
position is termed & “no check position,” as
there is no proof that such observations are
free from blunders. Int« 3ection stations are
either objects which would be difficult to
occupy with an instrument, or survey signals
whose positions can be determined with suffi-
cient accuracy without being occupied. Also
called intersected point,
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fritervalometer—A timing device for automat-
fcally operating the shutter of . camers at
specified intervals for the purpose of obtain.
ing a desired end lap between successive pho.
tographs,

intervisibility teat—Any of the seveirnl tests
used to determine the vigibility along & sight-
line In & proposed survey net. Its purpose is
to determine the existence of obstructions
along a proposed line of sight from which
tower and signal requiremnents may be deval-
oped.

invar—An alloy of nickel and steel having a
very low coefficient of thermal expansion.
Invar is used in the construction of some
leveling rods, first-order leveling instruments,
tapes, and pendulums,

invar leveling rod—A leveling rod having the
graduations painted on a strip of invar, The
strip of invar is set into the face of the
wooden rod, firmly attached to the bottom
of the rod, and held in place by guides and
by a tension spring at the top of the rod.
Invar rods are used in first-order leveling.
See also U. S. Coast and Geodetic Survey first-
order leveling rod.

fnvar pendulum—A qusarter-meter pendulum
made of invar.

invar tape—Any survey tape made of invar.

invariable pendulum-~—A pendulum so0 deaigned
and equipped with means of support that it
can be used in only one position,

inventory survey—A survey for the purpose
of collecting and correlating engineering data
of a particular type, or types, over a given
area. An inventory survey may be recorded
on a base map. '

inverse-—Sece trunsverse; inverse position com-
putation,

inverse chart—See transverse chart,

inverse computation—Se¢ inverse position com-
putation.

inverse cylindrical orthomorphic chart-—See
transverse Mercator chart.

inverse cylindrical orthomorphic map projection
~See tranaverse Mercator projection.
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inverse equaior—Sece transverse equator,
inverse Iatitude--Sce transverse latitude,
inverse longitude—See transverse longitude,

inverse Mercator chart—See tranaverse Merea.
tor chart.

inverse Mercator map projection—Sce trans-
verse Mercator map projection.

inverse meridian—See transverse meridian,
inverse parallei—See transverse paratlel.

inverse position computation—The derivation
of the length, and the forward and back azi-
muths of a geodetic line by computation based
on the known geodetic positions of the ends
of the line. Sometimes called inverse; inverse
computation; inverse position problem.

inverse position problem—Ses inverse position
coraputation.

inverse rhumb line—3See transverse rhun:b line,

inversors (photography)—Mechanical devices
used t¢ maintain correct conjugate distances
and collinearity of neqative, leus, and easel
planes in autofocusing optical instruments,
such as copy cameras and rectifiers. See also
Carpentier inversor; Peaucellier inversor;
Peaucellier-Carpentier inversor; Pythagorean
right-angle inversor.

inverted image—An image that yppesrs upside
down in relation to the object.

inverted sterec—Sce pseudoscopic stereo.
inverting—Sec transit, definition 8.

inverting telescope—An instrunient with the
optics so arranged that the light rays enter-
ing the objective of the lens meet at the
cross-hairs and appear inverted when viewed
through the eyepiece without altering the
orientation of the image. Contrasted with
erecting telescope.

irregular error—Seve accidentsl error.

isanomal—A line connecting points of equal
variations from a normal value,

isentropic—Of equal or constant entropy with
respect to either space or time.

isobar—A line on a chart connecting all points
of equal or constant pressure; an isopleth of
pressure,
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isobaric chart—A chart showing isobars. Same
as constant pressure chart,

isocenter—1. The unique point common to the
plane of a photograph, its principal plane, and
the piane of an assumed truly vertical photo-
graph taken from the same camera station
and having an equal principal distance, 2.
The point of intersection on a photograph of
the principal line and the isometric parallel. 3.
The point on a photcgraph intersected by the
bisector of the angle between the plumb line
and the photograph perpendicular. The iso-
center is significant because it is the center
of the radiation for displacements of images
due to tilt.

isocenter plot—See isocenter triangulation.

isocenter triangulation—Radial triangulation
utilizing isocenters as radial centers. Same as
isocenter plot,

igochrone—A line on a chart connecting all
points having the same time of occurrence
of a particular phenomenon or of a particular
value of a quantity.

isoclinic chart—A chart of which the chief
feature is & system of isoclinic lines, each for
a different value of the magnetic inclination,

isoclinic line—A line drawn through al! points
on the earth’s surface having the same mag-
netic inclination. The particular isoclinic line
drawn through points of zero inclination is
given the special name of aclinic line,

isodiff—One of a series of lines on & map or
chart connecting points of equal correction or
difference in datum, especialy useful in read-
justment of surveys from one datum to an-
other. See also isolat; isolong.

isodynamic line—A line connecting points of
equal magnitude of any force.

isogal—A contour line of equal gravity values
on the surface of the earth,

isogonal-—See isogonic line.
inogonic chart—A chart of which the chief fea-

ture is 3 system of isogonic lines, each for a
different value of the magnetic declination,

isogonic line—A line drawn on a map or chart
joining points of equal magnetic variation.
Alsgo called isogonal. See also agonic line.

inogram-—See isopleth,

isogriv—A line drawn on & map or chart joining
points of equal grivation.

ivogtiv chart-—A chart with lines connecting
points of eQuai grivation,

isolat--An isodiff connecting puints of equal
latitude corrections.

isoline - A line representing the intersection
of the plane of a vertical photograph with the
plane of an overlapping oblique photograph,
If the vertical photograph were tilt-free, the
isoline would be the isometric parallel of the
oblique photograph.

isolong—An isodifl connecting points of equal
longitude corrections,

isomagnetic chart—A chart showing the con-
figuration of the earth’s magnetic field by iso-
gonic, isoclinie, or isodynamic lines.

isometric (conforma!) latitude—An auxiliary
latitude used in the conformal mapping of
the spheroid on a sphere. By transforming
geographic latitudes on the spheroid into iso-
nietric latitudes on a sphere, a conformal map
projection (the Mercator) may be calculated,
using spherical formulas, for the plotting of
geographic data.

isometric parallel—The intersecting line be-
tween the plane of a photograph and a hori-
zontal plane having an equal perpendicular
distance from the same perspective center.

iroperimetric curve—A line on a map projection
along which there is no variation from exact
scale. There are {wo isoperimetric curves
passing through every point on an equal-area
map projection. This characteristic gives that
class of projections some preference for engi-
neering maps.

isopleth—A line of equal or constant value of a
given quantity, with respect to either space
or time. Also called isogram.

isopor—A line found on magnetic charts show-
ing points of equal annual change. Also called
magnetic isoporic line.

isoporic chart—A chart with lines connecting
points of equal magnetic annual change.
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isopycnle—Of squal or conatant density, with
respect to either space or time, equivalent
to an isostere,

isoradial—A radial from the isocenter.

isostasy—A condition of approximate equilib-
rium in the outer part of the earth, surch that
the gravitational effect of masses extending
above the surface of the geoid in continental
areas is approximately countarbalanced by a
o deficiency of demaity in the material beneath
those masses, while the effect of deficiency
of density in ocean waters is counterbalanced
by an excess of density in the material under
the oceans, See also depth of isostatic com.
’= penmation; Hayford-Bowle methed of iso-
static reduction; Hayford-Bullard (or Bal
: lard) method of incstatic reduction; isostatic
- adjustment; iscstatic compensation; isosiatic

corrvection; Pratt-Hayford theory of isostasy.

isosiatic ndjwstment-—The natural! process by

‘ which the crust of the earth adjusts to re-

*' store or maintsin its state of equilibrium
?_ known as isostasy.

| isostatic anomaly-—The difference between an

observed value of gravity and a theoretical

value at the point of observation which has

been corrected for elevation of the station

above the geoid, and for the effect of topogra-

L A
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phy over the whole earth, and for iia isontaiie
compensation.

issstatic compensation—The departure from
normal denaity of material in the lower part
of & column of the earth's erust whieh bal-
ances (compensates) land masses (topog-
raphy) above ses ievel and deficiency of muss
in ocean waters, and which produces the con-
dition of approximate equilibrium of earth's
crust termed isostasy. See also tepographic
deflsction.

ivoatatle correction—--The sdjustmant made to
values of gravity or to deflections of the ver.
tical observed at a point to take account of
the assumed mass deficiency under topo-
graphic features for which a topographic
correction is also made.

iscstatic geold—An ideal geoid derived from
the spheroid of reference by the application
of computed values of the deflection of the
vertical which depend upon the topography
and iscatatic compensation.

isoatere—A line of equal or constant specific
volume with respect to either time or space.
It is equivalent to an isopyenic.

isotimic-—Pertaining to a quality which has
oqual value in apace at a particular time.

.
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Jacod's staff—A single staff or pole used for

mounting & surveyor’'s compasa or other in-
strument, Sometimea used in place of & light
tripod.

Joint Operations Graphic (JOG)—The atandard

1:250,000 scale Department of Defense carto-
graphic product which may be produced in

J

Julisn day-—The number of each day, as reck-
oned consecutively since the beginning of the
present Julisn period on January 1,4718 B.C.
The Julian day number denotes the length of
time that has elapsed, at Greenwich noon at
the beginning of the astronomical day, aince
this epoch day. See also modified Julian day.

, :hn: vﬁiﬁ:e;%l:mnm?pegm nc':):m?:;: junctlon! (level:nlg)-IThe place wt’:in twoh or
i ther.
. and Military Departments area requirements: more lines of levels are connected toge
o the JOG/G (Series 1501) is designed to meet .
C 1 . junction bench mark-—A bench mark selected
Co f;fnﬁw;':: dre?m::imt:nr;aéet‘)a?fé :: r:i:::: as the common meeting point for lines of
- menta: and JOG/R (Series 1501 Radar) is  1cVels oF links of levels.
the Air Target Material version in suport of . , .
;’ . A . b junction detail-—A sketch or working diagram
f ;u_hr/ xznt::l‘xxence planning and operations re- showing the details of the various levelings
; ulrem at a junction.

Julian ealendar-—The calendar devised by Julius

s Caesar in 46 B.C, and based upon the as-  junction figure—A triangulation figure in which

sumption that the true length of the tropical three or more triangulation arcs meet, or two
year was exactly 365.25 mean solar days. or more arcs intersect.
K
' K-factor—See base-sltitude ratio. other flats, 2, To register, as a selection over-
Kepler's laws—The three laws governing the lay to a map.
] motions of planets in their orbits, These are:  kiss plate—A press plate used to make an addi-
' (1) The orbits of the planets are ellipses, tion or correction to a previously printed
with the sun at a common focus; (2) As a sheet,

planet moves in its orbit, the line adjoining _
the planet and sun sweeps over equal areas in Klimach compilation method (relief)—A proc-

‘)

equa)l intervals of times; (3) The squares of
the periods of revolution of any two planets
are proportional to the cubes of their mean
distances from the sun. Also called Kepler's
planetary laws,

Kepler’s planetary laws—See Kepler's lawa.
key—1. The principal or master layout or flat

used as a positioning guide for stripping up

ess by which reproduction material of large
scale sheets is photographically filtered to
retain only index contours. The index con-
tours are then used as the relief compilation
for a medium scale sheet.

Krassowski spheroid (ellipsold)—A reference
ellipsoid having the following approximate
dimensions: semimajor axis—6,378,245.0
meters; flattening or ellipticity~-1,/298.3.
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Laborde map projection—Similar to the trans-
verse Mercator projection, sxcept thal the
Laborde projects 2 spherold rather than a
sphere onto a plane. This conformal projec-
tion is best suited for regions which arc
dlongated in a direction which is at a con-
siderable angle to the meridian, USAF Spe-
cial Flight Charta are based on this projec-
tion.

LaCoste-Romberg gravimeter—A long-period
vertical seismograph suspended aystem
adapted to the measurement of gravity dif-
ferences.

ladder grid numbers—Those grid numbers
which identify the grid lines within the neat-
line.

Lambert azimuthal aqual-areas map projection—
See Lambert zenithal equal-area map projec-
tion,

Lambert azimuthal polar map projection—A
Lambert equal-area map projection with the
pole of projection at the pole of the sphere,
and the radii of the circles which represent
the geographic parallels corresponding to the
chords of those parallels.

Lambert bearing—A bearing as measured on a
Lambert conformal chart or plotting sheet,
This approximates a great-circle bearing.

Lambert central equivalent map projection up-
ov the plane of the meridian—An azimuthail
map projection having the pole of the pro-
jection on the equator. Same as Lambert
equal-ares meridional map projection.

Lambert conformal chart—-A chart on the Lam-
bert conformal projection.

Lambert conformal conic map projection—A
conformal map projection of the so-called
conical type, on which all geographic merid-
ians are represented by straight lines which
meet in & common point outside the limits

L

of the map, and the geographic parallels are
répresented by a seriss of arcs of cirtes hav-
ing this common poiut for a center. Meridians
and paralleis intersect at right angles, and
angles on {ac earth are correctly represanted
on the projection. This projection may have
one standard parallel along which the scale
is h2ld exact; or there may be two such atand-
ard parallels, both maintaining exact scale,
At any point on the map, the scale is the same
in every direction. It changes along the me-
ridians and is constant along each parallel,
Where there are two standard parallels, the
scale between those parallels is too small;
beyond them, toc large. Also called Lambert
conformal map projection,

Lambert conformal map projection—Ses Lam.
bert conformal conic map p-ojection.

Lambert equal-area meridional map projection
—See Lambert central equivalent map pro-
jection upon the plane of the meridian.

Lambert grid—An informal designation for a
State coordinate system based on a Lambert
conformal map projection with two standard
parallels. ’

Lambert zenithal equal-area map projection—
An azimuthal map projection having the pole
of the projection at the center of the area
mapped. The azimuths of great circles radiat-
ing from this center (pole) are truly repre-
sented on the map; equal distances on those
great circles are represented by equal linear
distances on the map, but the scale along
those great circle lines 5o varies with distance
from the pole of the projection, that an equal-
area projection is produced. Same as Lambert
azimuthal equal-area map projection,

laminate—See plastic block,

Iand houndary—A line of demarcation between
two parcels of land.

land-line adjustment—Positioning the public-
land lines on a topographic map to indicate
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their irue, theorelical, or approxiinats loca-
tion relative to the adjacent terrain and cul-
ture.

land mase simulator plate—See factorvu trane.
pRLeCY,

land survey—The process of determining
boundaries and areas of tracts of land, The
term cadastral aurvey is sometimes used to
designate a land survey, but in this country
its use should be restricted to the surveys of
public lands of the United States. Also cailed
property survey. Sometimes referred to as
boundary survey.

landmark—1. An object of 2nough interest or
prominence " relation to its su.roundings to
make it outstanding or to make it useful in
determining a location or a direction, 2. Any
monument, material muark, or fixed object
used to designate the locatirn of a land
boundary on the ground.

laudscape map—A topographic map made to a
relatively large scale and showing all details,
Such maps are required by architects and
landscape gardeners for use in planning build-
ings to fit the natural topographic features
and for landscaping parks, playgrounds, and
private estates, These are generally maps of
small areas, and a scale is used of 1 in. =
20 ft to 1 ft — 50 ft, depending on the amount
of detail.

Laplace azimuth—A geodetic azimuth derived
from an astronomic azimuth by use of the
Laplace equation.

Laplace azimuth mark—An astronomic azimuth
mark at a Laplace station.

Leplace condition—The Laplace condition, ex-
pressed by the Laplace equation, arises from
the Jact that a deflection of the vertical in the
plane of the prime vertical will give a differ-
ence between astronomi: and geodetic longi-
tude and between astronomic and geodetic
2imut"; or, conversely, that the observed
differences between astionomic and geodetic
values of the longitude and of the azimuth
may both be used to determine the deflection
ir. the plane of the prime vertical.

Laplace control—Control and correction of as-
tronomic azimuths through observations of
the deflection of the plumb line in the prime
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vertical (comparison of astronomic and geo-
detic longitude).

Laplace equation—The equation which ex-
presses the relationship between astranomic
and geodetic azimuths in terms of astronomic
and geodetic longitudes and geodetic latitude.

Laplice station-—A triangulation or traverse
station at which & Laplace azimuth is deter-
mined, At a Laplace station both astronomic
longitude and astronomic azimuth are deter.
mined.

arge-scale map—A map having a scate of 1:75,-
000 or larger.

Iatent image-——The invisible image produced in
radiation-sensitive materials which becomes
visible upon procesaing.

lateral chromatic aberration-—~An aberration
which affzcts the sharpness of images off the
axis because different colors undergo differ-
ent magnifications,

lateral magnification—The ratio of a length in
the image, perpendicular to the lens axis, to
a corresponding length in the object.

lateral refraction—The horizontal component of
the refraction of light through the atmos-
phere,

lateral shift—The offset of the position of the
peak of an anomaly with the mass of mag-
netization (or gravitation).

Iateral tilt—See roll, definition 2.

latitude—1. (general) A linear or angular dis-
tance measured north or south of the equator
on a sphere or spheroid. 2. (plane surveying)
The perpendicular distance in a horizontal
plane of a point from an east-west axis of
reference, See also difference of latitude, defi-
nition 2, 3. (on a sphere) The angle at the
center of & sphere between the plane of the
equator and the line to the point on the sur-
face of the sphere. 4. (traverse) The north-
south component of a traverse coirse. 5.
{photography) The ability of an emulsion to
record a range of brightness values. See also
astronomical latitude; authalic (equal-area)
latitude; celestial latitude; difference of lati-
tude; fictitious latitude; galactic latitude;
geocentric latitude; geodetic latitude; geo-
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graphic latitude; geomagnetic latitude; grid
Intitude; isometric (conformal) latitude;
Iatitude correction; middle latitude; oblique
latitude; paraliel; paramotric latitude; reeti-
fying latitude; terrestrial latitude; tians-
verse latitude; varigtion of latitude.

latitude correction—The amount of the adjust-
ment of observed gravity values to an arbi-
trarily chosen base latitude,

latitude determination, zenith-telescope method
—A preeise method of determining astro-
nomic latitude by measuring the difference
of the meridional zenith distances of two
stars of known declination, one raorth and the
other south of zenith. Also calied Horrebow-
Talcott method of latitude determination,

latitude difference (plane surveying)—Length
of the projection of a traverse course onto a
meridian. Also termed northing; southing.

latitude equation—A condition equation which
expresses the relationship between the fixed
latitudes of two points which are connected
by triangulation or traverse,

latitude factor—The change in latitude along a
celestial line of position per one minute
change in longitude,

latitude level—A sensitive spirit level attached
to the telescope of an instrument employed
for observing astronomic lutitude, in such
manner that when the telescope is  1mped in
position, the level measures, in a vertical
plane, variations in the direction of thc line
of collimation.

latitude of the line—See difference of latitude,
definition 2.

latitudinal band——Ses band.

latitudinal curve—This tern denotes an east.
erlv and westerly property line adjusted to
the same mean bearing from each monument
to the next one in regular or ":r, ag distin-
guished from the long chord or great circle
that would connect the initial and terminal
points.

lattice—A network of intersecting position lines
overprinted on a map or chart from which a
fix may be obtained by use of electr~.ic navi-
gation aids,

Law of Usdversal Gravitation—-See constant of
gravitation.

fay—1. . c¢ layout, 2. To assemble a photo mo-
saic. Often referred to by the method used in
assembly, such as wet lay, staple lay, etc.

laydow A mosaic. Often used to designate a
mousaic temporarily assembled from un-
crapped prints,

layer tints—See hypsomeiric tinting,

layou:—The pilanned positioning of reproduc-
tion material to fit the requirements and
Hin.iations of lithographic plates, paper, and
finishing, Sometimes called a lay, See also
flat, d2fuition 1.

lead line—1. The line extending from a map or
char* feature to the margin of a correciion
copy over which the editor writes his eom-
ment. 2. A line extending from a feature on
a map or chart to a descriptive note or lubel.
3. A long, graduated chain or line at the end
of which is attached a lead weight, uzed to
measure depths of water.

leap-frog method--A rapid means of obtaining
elevations of stations riong a route between
two base staticns, or to obtain a closed loop
of altime.er elevations. The system vses four
baromeiers operating in pairs. One pair of
barometers remains at the hase statior while
the other pair is advan~ed to the first station
at which *+~e all barometer and weather
coaditions are read and recorded simultane-
ously. The original base station pair are ad-
vanced to the second station and the process
repeated.

least count {(ruicrometer or vernier)~—The finest
reading tuat can be made directly (without
estimation) fruin a vernier or .nicrometer,

least squares— A methed of adjusting observa-
tions in which the sum of the squares of all
the ‘eviations or residuals derived in fitting
the observatior:s to a mathematical model is
made a minimu~ s,

left bank—That be..ak of a stream or river on
the left of the observer wher he is facing in
tire direction of flow, or downstream.

Legendre polynomial—A special case of the
associated Lerendre functon in which the
function becomes & polyrnomial.
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Legendre’s theorem—The lengths of the sides
of a spherical triangle (very short by com-
parison with the radius of the sphers) are
equal to the lengths of the corresponding
sides of a plane triangle in which the plane
angles are derived by reducing each of the
spherical angles by approximately one third
of the spherical excess.

Lehmann’s method—See  triangle-of.error
method,

length correction (tapiag)j—The difference be-
tween the rominal length of a tape and its
effective length under conditions of stand-
ardization, The standard length of a tape is
usually expressed by a number of whole unita
(the nominal !2angth) plus or minus a smasll
distance which is the length correction de-
fined above,

length equation—A condition equation which
expresses the relationship between the fixed
lengths of two lines which are connected by
triangulation.

jength of degree—The length of a degree of
latitude measured along a meridian of longi-
tude. The length varies somewhat with the
degrees of latitude. Those near the pole are
the longer and those near the equawr, the
shorter.

Lenoir level—An instrument which has the
telescope passing through steel blocks, cne
near each end, whose upper and lower faces
are plane and closely parallel; the lower
faces rest upon a brass circle; the upper faces
support a spirit level, which is reversed in
leveling the instrument.

lens—A disk of opticai glass, or a combination
of two or more such disks, by which rays of
light may be made to converge or to diverge.
Such disks have two surfaces, which may
both be spherical, one plane and one spherical,
or various other combinations (eylindrical,
paraboloid, or hyperboloid). See also achre-
matic lens; anastigmatic lens; aplanatic iens;
apochromatic lens; astigmatizer; aspherical
lens; coated lens; compensating lens; con-
vertible lens; cylindrical lens; eyepiece;
Metrogon lens; negative lens; objective lens;
positive lens; process lens; spherical lens;
thick lens; thin lens.
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lens axis—Ses oplieal axis,
lens calibration-—See camera ealibration.
lens component—See jens element.

lens distortion-——See aberration, deflnitior 2;
distortion.

fen: element—One lens of a complex lens sys-
tem. in & photographic lens, the terms front
element and rear element are often used,

Izny speed—Se¢e relative aperture.

lenaatie compass—A type of compass equipped
with a lens which permits the observer to
read the far gide of the movable dial.

level constani—The amount by which the actual
line of sight through a leveling instrument
(when the bubble is centered in its vial) de-
parts {rom the truly horizontal line through
the ceater of the instrument, computed in
millimeters per millimeter of stadia interval,
When leveling rods graduated in yards ia-
stead of meters are used, the leve! constant,
C, would be expressed in milliyards per milli-
yard of stadia interval, Proper control of this
term is an important factor in precise level-
ing. Also called C-constang,

level control-—A series of bench marks or other
points of known elevation, established
throughout a project.

level correction—That correction which is ap-
plied to an observed difference of elevation to
correct for the error introduced by the fact
that the line of sight through the leveling
instrument is not absolutely horizontal when
the bubble is centered in its vial.

level line—1. A line on a level surface; therefore
a curved line. 2. A line over which leveling
operations are accomplished. See also dupli-
cate level line; line of levels; multiple level
line; simultaneous level line; spur line of
levels.

level net—See survey net, definition 2.
level rod—See leveling rod.
level surface—See equ.potential surface.

level trier—An apparatus for use in measuring
the argular value of the divisions of a spirit
level.




leveling—1. (surveying) Thr operations of
messuring vertical distance . directly or in-
directly, to determine ele itions. See also
astro-geodetic leveling; be metric leveling;
differential leveling; direc: -veling; double-
rodded line: first-order lev.  y: flying levels;
geodetic leveling; profile -veling; reciprocal
leveling; second-order k _iing; spirit level-
ing; stadia trigonomet: : leveling; thermo-
metric leveling; third-order leveling; three-
wire leveling; trigomoi stric leveling; ver-
tical angulation; wetler leveling 2. (photo-
grammetry) In absolute orientation, the op-
eration of bringing the model datum parallel
to a reference nlane, usually the tabletop of
the stereoplotting instrument. Also called
horizontalizing the model; leveling the model.
See also aevoleveling; orientation, definition
70

leveling erroi of closure—sSee error of closure,
definition 4.

leveling imstrument—An instrument used for
determining differences of elevations be-
tween points. See also Abney level; dumpy
level; Egault level; engineer’s level; firsi-
order level; Fischer level; Gravatt level;
hand level; Lencir level; locator’s hand level;
Locke hand level; military level; pendulum
level; precise level; self-leveling level; Stamp-
fer level; tilting level; Troughton level; U. S.
Geological Survey level; wye (Y) level

leveling rod—A straight rod or bar, designed
for use in measuring a vertical distance be-
tween a point on the ground and the line of
collimation of a leveling instrument which
has been adjusted to a horizontal position.
Also cnlled level rod. Usually shortened to rod.
See also Barlow leveling rod; Boston leveling
rod; Conybeare leveling rod; foo'-meter rod;
Gravatt leveling rod; invar leveling rod; long
rod; Molitor precise leveling rod; New York
leveling rod; Pemberton leveling rod; Phila-
delphia leveling rod; precise leveling rod;
range rod; aself-reading leveling rod; short
rod; Stephenson leveling rod; tape rod; U. S.
Coast and Geodetic Survey first-order leveling
rod; U. S, Engineer precise leveling rod; U. 8.
Geological Survey precise leveling rod.

leveling the model—See leveling, definition 2.

library negative mold—A negative mold which

has been extended to a size compatible with
the printed plastic map and forming equip-
ment, and which is kept in file for subsequent
castings.

libration—A reai or apparent oscillatory mo-

tion, particularly the apparent oscillation of
the moon, which results in more than half
of the moon’s surface being revealed to an
observer on the earth, even though the same
side of the moon is always toward the earth
because the moon’s periods of rotation and
revolution are the same,.

lift—See selection overlay.

limb-1. The graduated curved part of an in-
strument for measuring angles, as that part
of a marine sextant carrying the altitude
scale, or arc. 2. The circular outer edge of a
celestial body. See also lower limb; upper
lisb.

limit of reliable photo coverage—A label placed
along a dashed line separating reliable photo
compilation from map compilation on a chart.
The label is always placed on the photo com-
pilation side of the limit line.

line—See agonic line; area delimiting line;
buse construction line; base line; base lin:
extension; boundary line; celestial line of
position; center line (USPLS); contour line;
co-range line; cotidal line; cut line; double.
rodded line; fictitious rhumb line; flight line;
form lines; geodesic line; great-circle line;
grid line; grid rhumb line; high-water line;
hyperbolic line of postion; international date
line; isanomal line; isobar; isochrone; iso-
clinic line; isodiff; isodymamic line; isogal;
isogonic line; isogriv; isolat; isoline; isolong;
isopleth ; isopor; isopycnic; isostere; lead line:
loran lines; lorhumb line; low-water line;
magnetic lines of force; match lines; meander
line; neatline; nodal line; normal; normal
section line; oblique rhumb line; offset line;
plumb line; principal line; radia line (survey-
ing); random line; range line (USPLS);
rhumb line; shoran-line crossing; side line;
standard line (USPLS); township line
(USPLS); transit line; transverse rhumb
line; vanishing line,

line copy—Any copy suitable for reproduction
without using a screen; copy composed of
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lines a- distinguished from continuous-tone
copy.

uie map—See¢ planimetric map.

line of apeides—The major exis of an elliptical
orbit extended indefinitely in both directions.
Also callad apse line.

line of collimation (optics)—The line through
the second nodsl point of the objective of a
telescope & 1 the center of the reticle, It is
variously termed line of sight, sight line,
pointing line, and siming line of the instru-
ment.

line of constant scaie—Any line on a photo-
graph which is parallel to the true horizon
or to the icometric parallel. Also called line
of equal scale.

line of equal scale—See line of constant scale.

line of force—A line indicating the direction in
which a force acts, as in a magnetic field.

line of leveiz--A continuous series of measured
differencez of elevation. The individual meas-
ured differences may be single observations
in the case of single-run leveling or the means
of repeated observations in the case of
double-run leveling.

line of nodes—The straight line connecting the
two points of intersc:tion of the ecliptic with
the orbit of a planet, planetoid, or comet; or
the line of intersection of the planes of the
orbit of a satellite and the equator of its
primary.

lire of position—Any line on which a position
is known to be located.,

line of sight—1. The straight line between two
points. This line is in the direction of a great
circle, but does not follow the curvature of
the earth. 2. The line extending from an in-
strument along which distant objects are
seen, when viewed with a telescope or other
sighting device, Sometimes called aiming line.
3. (optics) See line of collimation.

line of soundings—A series of soundings ob-
tained by a vessel underway, usuai, ..t reg-
ular intervals.

line rod—See range rod.
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Une-route map—A map or overlay for aignal
communiecation operations that shows the
actual routes and types of construction of
wire circuits in the fleld. It also gives the
locations of switchboards and telegraph sta-
tions.

line tree—(USPLS} A tree intersected by a
surveyed line, reported in the field notes of
the survey, and marked by two hacks or
notches cut on each of the sides facing the
line. Also terined sight tree.

lineal convergency—The length by which me-
ridians approach one another when extended
from one parallel to another.

linear distortion—The failure of a lens to repro-
duce accurately to scale all distances in the
object.

linear error of closure—The straight-line dis-
tance by which a traverse fails to close.

linear magnification—The ratio of a linear
quantity in the image to a corresponding
linear quantity in the object. It may be lat-
eral magnification or longitudinal magnifica-
tion.

linear parallax—See absolute stereoscopic paral-
Iax,

lines on a spheroid—Any direct line between
two positions on a spheroid, represented by
two points on the earth. Such a line may be
one of mathematical definition, or it may
result from -a direct survey between -the
points on the earth. See alsc geodetic line;
normal section line; curve of alignment.

lining pole—See range rod.

link—1. (leveling) A line, a part of a line, or &
combination of lines or parts of lines of levels,
which, taken as a unif, make a continuous
piece of leveling directly from one junction
bench mark to another junction bench mark
without passing through or over any other
junction bench marks. Also called link of
levels. 2. A unit of linear measure, one one-
hundredth of a chain, and equivalent to 7.92
inches. See also chain.

link of levels—See link, definition 1.

liguid hand compass—A type of hand-held com-
pass wherein the compass card is damped
through the action of a liquid.
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list—See preferred term x-Hilt,

list of directions—A listing of objects observed
at a tripngulation station, together with the
horizontal directions in terms of arc of the
circle, referred to one of the objects observed
as a zero initial,

lithographic copy—Reproduction by the litho-
graphic process., Commonly abbreviated to
litho copy.

lithographic drafting-~See tusching.

Bthography—A planographic method of print-
ing based on the chemical repulsion between
grease and water to separate the printing
from nonpriuting areas. See also olfset lithog-
rephy; photolithography.

lithosphiere—The solid part of the egrth or
other spatial body. Distinguished from the
atmosphere and the hydrosphere,

local adjustment—See station adjustment.

local apparent time—The apparent solar time
for the meridian of the observer.

local astronomical time-—Mean time reckoned
from the upper branch of the local meridian.

local attraction—See local magnetic anomaly.

local chart—A large-scale aeronautical chart
designed for contact flight in a congested
area.

local coordinate system——A right-handed rec-

““tangular coordinate system of which the Z-

axis coincides with the plumb line through
the origin.

local datum—The point of reference of the geo-
detic control used exclusively in a small area.
Usually identified by a proper name,

local horizon--See apparent horizon.

local hour angle—Angular distance west of the
local celestial meridian; the arc of the celes-
tial equator, or the angle at the celestial pole,
between the upper branch of the local celes-
tial meridian and the hour circle of a point
on the celestial sphere, measured westward
from the local celestial meridian through
860°.

local lunar time—The arc of the celestial equa-
tor, or the angle at the celestial pole, between

the lower branch of the local celeatial merid.
ian and the hour circle of the moon, meas-
ured westward from the lower branch of the
local celestinl meridian through 24 hours;
local hour angle of the moon, expreased in
time units, plus 12 hours. See also Greenwich
lunar time,

local magnetic anomaly—Abnormal or irregu-
lar variation of the earth’s magnetic field ex-
tending over a relatively small area, due to
local magnetic influences, Same as anomalous
magnetic varistion; local attraction; loral
magnetic disturbance; magnetic anomaly,

local magnetic disturbance—See local magnetic
anomaly.

local mean time-—The mean solar time for the
meridian of the observer.

local meridian—The meridian through any par-
ticular place or observer, serving as the ref-
erence for local time. Also called reference
meridian,

Jocal sidereal time—The sidereal time from the
meridian of the observer.

local time—Any time for the meridian of the
observer.

local vertical—A reference direction used in de-
fining and establishing the local level. It must
be plumb bob direction.

location monuments—(USPLS) Fixed refer-
ence points established to supplement the
regular public-land survey monuments. Loca-
tion monuments are established in connection
with the official patent survey of a mining
claim in areas where the subdivision surveys
have not been extended or the monumenta-
tion is inadequate, and where there is no
public-land survey corner within two miles
of the mineral claim. Such monuments were
formerly designated as mineral monuments.

location survey—The establishment on the
ground of points and lines in positions which
have been previously determined by compu-
tation or by graphical methods, or by deserip-
tion obtained from data supplied by docu-
ments of record, such as deeds, maps, or
other sources.

115




ioonter’s hund levei—~A hand-held type of ievel
used to measure approximate differences in
elevation.

Locke hand level—See hand lavel

locking angle--in tilt analysis of oblique photo-
graphs, the complement of the interlocking
angie. The depression angle of the oblique
when the tilt of the vertical photograph is
2eY0

logical contouring—A procedure, based on the
facts that contours are spaced squally along
a uniform slope, which permits the sketching
of contours from fleld notes with consider-
able accuracy and without the need of run-
ning a level line for every contour, Contour
lines are interpolated by spacing them pro-
portionately between spot elevations estab-
lished at every point where there is a change
ir slope,

long chord (route surveying)—Any chord (of a
circular curve) longer than 100 feet; the
chord that extends from the point of curva-
ture to the point of tangency. In a descrip-
tion of & circular land boundary, the length
and bexring of the long chord is an important
{eature,

Jongitude—A linear or angular diatance meas-
ured east or west from a reference meridian
(usually Greenwich) on a sphere or spheroid.
See also astronomical longitude; celestial

_ longitude; difference of longitude; fictitious
longitude; galactic Jongitude; geodetic longi-
tude; geographic longitude; grid kngitude;
meridian; oblique longitude; terrestrial longi-
tude; transverse longitude.

longitude difference—See departure (plane sur-
veying).

longitude equation—A condition equation
which expresses the relationship between the
fixed longitudes of two points which are con-
nected by triangulation or traverse.

longitude factor-—The change in longitude
along a celestial line of position per one min-
ute change in latitude,

longitude of the moon’s nodes—The result of
cyclical variations in the declination of the

moon. The duration of this cycle is a little
less than 19 years.
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jongitude signal—A aign indicating a time
svent, observable at different stations, and
used in comparing local times of those sia-
tions, and determining the difference of their
longitudes.

longitude teym gravity formuls-—An additional
term in the formula for theorstical gravity
which expresses the variation with longitude
due to a triaxial ellipsoid of reference.

lougitudinai chromatic aberration—An aberra-
tion which affects the sharpness of all parts
of an image because different colors come to
a focus at different distances from the lens,

longitudinal magnification—The ratio of a
length in the image, parallel to the axis, to
a corresponding length in the object.

longitudinal separation—Time separation,
longitudinal tilt—See pitch, definition 2.

long-period coustituent—A tide or tidal current
constituent with a period that is independent
of the rotation of the earth but which de-
pends upor the orbital movement of the moon
or of the earth. The period is usually longer
than a day and in general a half month or
Iarger.

long period perturbations—Periodic perturba-
tions in the orbit of a planet or satellite
which require more than one orbital period
to execute one complete periodic variation.

- jong-range chari—See long-range Savigation

chart.

long-range mavigation chart—Any one of a
series of small scale, 1:3,000,000 or smaller,
acronautical charts designed for long flights
using dead reckoning and celestial navigation
as the principal means of navigation. Also
called long-range chart.

long rod—A level rod, usually a Philadelphia
rod, permitting readings of 13 feet when
fully extended. Also called high red. Con-
trasted with short rod.

ook angles—The elevation and azimuth at
which a particular satellite is predicted to be
found at a specified time.

loop closure (leveling)--The difference be-
tween the rod sum on the run out and the
rod sum on the run back.
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nop error of closurs—See ervor of clesure, defi-
nition 5.

loop traverse—A closed traverse that starts and
ends at the same station.

Lorac—A trade name for a hyperbolic radie
location system. This term: is derived from
the words “long-rang: accuracy”.

loran A—A long-range radio navigation posi-
tion fixing system using the time difference
of reception of pulse type transmissions from
two stations to give a line of position. This
term is derived from the words “long-range
navigation”.

loran C—A long-range radio navigation posi-
tion fixing system using a combination of
time difference of reception and phase dif-
ference of signals from two stations to pro-
vide a line of position.

joran chart—Plotting charts on which loran
ground wava2 line of positions and sky-wave
correction values have been printed, for use
in loran navigation.

loran lines—Lines of constant time difference
between signals from a master and a slave
loran station.

loran tables—Publications containing tabular
data for constructing loran hyperbolic lines
of poaition.

lorop photography—A general term referring

_to any photographs taken with a long-focal-

length (in excess of 100 inches) camera with
a narrow-angle lens. The term is derived from
the words “long-range oblique photography”.

lorhumb line—A line along which the rates of
change of the values of two families of hyper-
bolae are constants.

lost corner—(USPLS) A previously established
survey corner whose position cannot be re-
covered beyond a reasonable doubt, either
from traces of the original marks or from
acceptable evidence or testimony that bears
upon the original position, and whose loca-
tion can be restored only by reference to one
or more interdependent corners.

lovar tape—A newer version of the invar tape
used in surveying operations. Lovar tape
possessea properties and cost factors between

that of the less nccurate ateel tape and the
more accurate invar tape.

low-obliqgue photograph—A photograph taken
with the camera axis intentionally tilted so
that it does not in include the apperent hori-
zon.

ow tide—See low water.

Low Water (LW)-—The lowest limit of the sur-
face water level reached by the lowering tide.
Low water is caused by the astronomic tide-
producing forces and/or the effects of me-
teorological conditions, Also called low tide.

low water datum—An approximation of the
plane of mean low water, adopted as a stand-
ard datum plane for a limited area, and re-
tained for an indefinite period, even though
it might differ slightly from a better deter-
mination of mean low water from later ob-
servations.

low water full and change—The average inter-
val of time between the transit (upper or
lower) of the full or new moon and the next
low water.

low water inequality—See dinrnal inequality.
low water interval-—See lunitidal interval.

low-water line—The line defined by the bound-
ary of a body of water at its lowest stage
{elevation). In tidal waters, the low-water
ling is, strictly, the intersection of the plane
of mean low-water with the shore,

low water lunitidal interval—See lunitidal in-
terval.

low water springs—Se¢e mean low water

springs.

low water springs datum—An approximation
of the plane of mean low water springs, used
as & datum in local areas, and retained for an
indefinite period, even though it might differ
slightly from a better determination of mean
low water springs from later observations.

lower branch—That half of a meridian or celes-
tial meridian from pole to pole which passes
through the antipode or nadir of a place.

lower culmination—See lower transit.
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lower Hmb—That half of the outer edge of a
celestial body having the least altitude, in
contrast with the upper limb, that half hav-
ing the greatest altitude,

Lower High Water (LHW)—The lower of two
high waters of any tidal day where the tide
exhibits mixed characteristics.

Lower High Water Interval (LHWI)—The in-
terval of time between the transit (upper or
lower) of the moon over the local or Green-
wich meridian and the next lower high water.
This expression is used when there is consid-
erable diurnal inequality. See also lunitidal
interval.

Lower Low Water (LLW)—The lower of two
low waters of any tidal day where the tide
exhibita mixed characteristics,

Jower low water datum-—An approximation of
the plane of mean lower low water, adopted
as a standard datum plane for a limited area,
and retained for an indefinite period, even
though it might differ slightly from a better
determination of mean lower low water from
later observations.

Lower Low Water Interval (LLWI)—The in-
terval of time between the transit (upper
or lower) of the moon over the local or Green-
wich meridian and the next lower low water.
This expresaion is used when there is consid-
erable diurnal inequality. See also lunitidal
interval.

lower motion (surveying)—The rotation of the
lower plate of a repeating instrument.

Jower transit—Transit of the lJower branch of
the celestial meridian. Also called inferior
transit; Jower culmination.

Jowest low water—A plane of reference whose
distance below mean sea level cor—esponds
with the mean level of lowest low water of
any normal tide. Also called lowest normal
low water,

lowest low water springs—A plane of refer-
ence approximating the. mean lowest low
water during syzygy (spring tides).

lowest normal low water—See lowest low water.
loxodrome—See rhumb line,
Joxodromic curve—See rhumb line,
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lunar celeatial equator—A great circle on the
celestial sphere in the plane of the moon's
equator, i.e, in a plane perpendicular to the
moon’s axis of rotation.

lunar cyele—Any cycle related to the moon,
particularly the Callippic cycle or the Metonic
cycle, See also maros.

lunar day--The interval between two succes-
sive upper transits of the moon over a local
meridian. The period of the mean lunar day,
approximately 24.84 solar hours, s derived
from the rotation of the earth on its axis
relative to the movement of the moon about
the earth. Also called tidal day.

lunar declination—Angular distance of the
moon expressed in degrees north or south of
the celestial equator; it is indicated as posi-
tive when north, and negative when south of
the equator. Also called declination of the
noon.

lunar distance—The angle, at an observer on
the earth, between the moon and another
celestial body.

lunar eclipse—The phenomenon observed when
the moon enters the shadow of the earth. A
lunar eclipse is partial if only part of its
surface is obscured; and total if the entire
surface ia obscured.

lunar equation—A factor used to reduce ob-
servations of celestial bodies to the barycen-
ter of the earth-moon system.

lunar inequality—1. Variation in the moon’s
motion in its orbit, due to attraction by other
bodies of the solar system. See algo evection;
perturbation. 2, A minute fluctuation of a
magnetic needle from its mean position,
caused by the moon.

lunsr interval—The difference in time between
the transit of the moon over the Greenwich
meridian and a local meridian. The lunar in-
terve! equals the difference between the
Gre:nwich and local intervals of a tide or
current phase.

lunar month-—See synodical month,
lunar node—A node of the moon’s orbit,

lunar parallax—The horizontal parallax or the
geocentric parallax of the moon.
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lunar satellite—A man-made satellite that
would make one or more revolutions about the
moon.

lumar tide—That part of the tide caused solely
by the tide-producing forces of the moon as
distinguished from thai part caused by the
forces of the sun.

jumar times—1, Time based upon the rotation of
the earth relative to the moon. 2. Time on the
moon, See also Greenwich lunar time; local
lunar time,

lunation—See synodical month,

lune—That part of the surface of a sphere
bounded by halves of two great circles,

lunicantric—See selenocentric.

lunisolar effect—Gravitational effects caused by
the attraction of the moon and of the sun.

lunisolar perturbation—Perturbations of arti-
ficial satellite orbits due to the attractions ot
the sun and the moon. The most important
effects are secular variations in the mean

anomaly, in the right ascension of the as-
cending node, and in the argument of perigee,
All other orbital elements, except the major
semiaxis, undergo long periodic changes.

lunisolar precession—That component of gen-
eral preceasion caused by the combined &f-
fect of the sun and moon on the equatorial
perturbance of the earth, producing a weat-
ward motion of the equinoxes alng the
ecliptic.

lunitida! interval-—The interval between the
moon's transit (upper or lower) over the local
or Greenwich meridian and the following
high or low water. The average of all high
water intervals for all phases of the moon,
the mean high water lunitidal interval, is ab-
breviated to high water interval. Similarly,
the mean low water lunitidal interval is ab-
breviated to low water interval, The high
water or low water interval is described as
local or Greenwich according to whether the
reference is to the transit over the local or
the Greenwich meridian, Also called estab-
lishment,
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machine direction—See grain direction.

magenta contact screen—A contact film screen
composed of magenta dyed dots of variable
density used for making halftone negatives.

magnetic amplitude—Amplitude relative to
magnetic east or west.

magnetic annual change—The amount of secu-
lar change undergone in one year, Also calied
annual change; annual magnetic change; an-
nual rate; annual rate change.

magnetic annusl variation—The amall regular
fluctuation in the earth’s magnetism, having
a period of one year, Also called annual mag-
netic variation.

magnetic anomaly—See local magnetic anom-
aly.

magnetic azsimuth—At the point of observa-
tion, the angle between the vertical plane
through the observed object and the vertical
plane in which a freely suspended, sym-
metrically magnetized needle, influenced by

__no transient artificial magnetic disturbance,
will come to rest. Magnetic azimuth is gen-
erally reckoned from magnmetic north (0°)
clockwise through 3860°. Such an azimuth
should be marked as being magnetic, and the
date of its applicability should be given.

magnetic bearing—Direction relative to mag-
netic north. Sec also bearing of line,

magnetic chart—A special-purpose map depict-
ing the distribution of one of the magnetic
elements, as by isogonic lines, or of its secu-

lar change.

magnetic compass—A coinpass depending upon
the attraction of the magnetism of the earth
for its directive force.

magnetic daily variation—The transient change
in the earth’s magnetic field associated with
the apparent daily motions of the sun and

moon. In most places the solar daily varia-
tion follows approximately a consistent pat-
tern, although with appreciable and unpre-
dictable changes in form and amplitude.

magnetic declination—The angle between the
magnetic and geographical meridians at any
place, expressed in degrees east or west to
indicate the direction of magnetic north from
true north, In nautical and aeronautical navi-
gation the term magnetic variation is used
instead of magnetic declination, and the
angle is termed variation of the compass or
magnetic variation. Magnetic declination is
not otherwise synonymous with magnetic
variation, which refers tc regular or irregu-
lar change with time of the magnetic declina-
tion, dip, or intensity.

magnetic deviation—See deviation,
magnetic dip—See dip, definition 2.

magnetic dip circle—An instrument for meas-
uring the magnetic dip by the use of a needle
and a graduated vertical circle,

magnetic dip needle—1, A dip circle or the
needle thereof. Often shortened to dip needle.
2, A needle arranged to disclose an intense lo-
cal anomaly of the magnetic dip and useful in
the recovery of loat iron survey monuments.

magnetic direction—Horizontal direction ex-
pressed as angular distance from magnetic
north.

magnetic disturbance—Irregular, large ampli-
tude, rapid time changes of the earth’'s mag-
netic field which occur at approximately the
same time all over the earth. Also called mag-
netic storm.

magnetic diurnal variation—1. The daily varia-
tion. 2. The simple harmonic component of
the daily variation having a period of 24
hours,
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magnetic alementa—The declinalion, the hori-
zontal intensity, the vertical intensity, the
total intensity, the inclination or dip, the
strength of the force toward geographic
north, and the strength of the force toward
geographic east.

magneiic equator—That line on the surface of
the earth connecting ail points at which the
magnetic dip is zero. Also called aclinic lins;
dip equator. Contrasted with geomagnetic
equator,

magnetic Beld—See magnetic feld intensity.

magnetic field intensity-—The magnetic force
exerted on an imaginary unit magnetic pole
placed at any specified point of space. It is a
vector quantity. Its direction is taken as the
direction toward which a north magnetic
pole would tend to move under the influence
of the fleld, Also called magnetic intensity;
magnetic field ; magnetic force; magnetic field
strength.

magnetic field strength—See magnetic field in-
tensity.

magnetic force—See magnetic field intensity,
magnetic inclination—See dip, definition 2.

magnetic intensity—See magnetic field inten- .

gity.
magnetic isoporic line—See igsopor.
magnetic latitude—See dip, definition 2.

magnetic lines of force—Imaginary lines so
drawn in a region containing a magnetic field
to be everywhere tangent to the magnetic
field intensity vector if in vacuum or non-
magnetic material, or parallel to the mag-
netic induction vector if in a magnetic
medium.

magnetic lunar daily variation—A periodic
variation of the earth’s magnetic field that is
in phase with the transit of the moon.

magnetic meridian—At any point, the direction
of the horizontal component of the earth's
magnetic field, Not to be confused with geo-
magnetic meridian.

magnetic moment—The quantity obtained by
multiplying the distance between two mag-
netic poles by the average strength of the
poles.
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magnetic north—The uncorrected direction in-
dicated by the north seeking end of a com-
pass needle. Sometimes called compass north,

magnetic obgervation-—Measurement of any of
the magnetic elements,

magnetic pole—Either of the two places on the
surface of the earth where the magmetie dip
ia 90°, Not to be confused with geomagnetic
pole. Alzo called dip pole.

magnetic prime vertical—The vertical circle
through the magnstic cast and west points
of the horizon.

magnetic secular change—Increase or decrease
of intensity and/or change of direction of
the total magnetic field over a period of many
years; usually given as average gammas per
year for intensity values and minutes per
year for directional values,

magnetic solar daily variation-—A periodic vari-
ation of the earth's magnetic field that is in
phase with solar (local) time.

magnetic station—A monumented station at
which a series of magnetic observations has
beer made. 1t usually consists of a bronze
marker set in stone or concrete at which, in
addition to latitude and longitude, the mag-
netic value is indicated.

magnetic stcrm—See magnetic disturbance,

magnetic survey—A survey conducted to meas-
ure the strength and direction of the earth’s
magnetic field at specific points on or near
the surface of the earth.

magnetic variation——Regular or irregular
change with time of the magnetic declination,
dip, or intensity. The regular variations are
secular (see magnetic secular change) and
annual (see magnetic annual variation and
magnetic daily variation). Some confusion
has arisen from the use of this term (and
of the single word variation) as a synonym
for variation of the compass or magnetic
declination. Such usage is prevalent in navi-
gation and, in some areas, in land surveying.
Also, it was once a common practice for sur-
veyors to denote as variagtion the net amount
by which the compass departed from the
direction taken as north in the description
of a particular line, even when this direction
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was known to be slightly at variance with the
celestial meridian. The term magnetic varia-
tion is not a synonym for magnetic decina-
tion under conditions other than those
defined here.

magnetism—See biue magnetism; geomagne-
tism; horizontal intensity; red magnetism;
terrestrizl magnetism; vertical intensity,

magnetometer—An instrument used in the
study of geomagnetism for measuring a mag-
netic element, See aiso flux-gate magnetom-
eter; fluxmeter; nuclear precession magne.
tometer; theodolite-magnetometer; variom.
eter,

magnetometer survey—A survey wherein the
earth’s magnetic field is mapped by the use
of a magnetometer.

magnification (optics)—The ratio of the dize
of an image to the size of the object. See
also angular magnification; diopter; lateral
magnification; linear magnification; longi-
tudinal magnification.

magnifying power—The ratio of the apparent
length of a linear dimension as seen through
an optical instrument, and by the unaided
eye, Thus, an instrument with a magnifying
power of three makes an object appear three
times as high and three times as wide. Some-
times shortened to power. Algo called diam-
eters. See also diopter.

magnitude—1. Relative brightness of a celes-
tial body, Also called stellar magnitude. 2.
The intensity of a short-period magnetic
fluctuation, usually expressed in milligausses
or gammas, 3. Relating to amount, size, or
greatness.

main-scheme station—A station through which
the main computations and adjustments of
the survey data are carried and serve for the
continued extension of the survey. Also
called primary station; principal station,

major axis—The longest diameter of an ellipse
or ellipsoid.

major datum—See preferred datum.

major grid—That grid, designed as the official
grid for an area, indicated by full lines on a
map sheet. See also overlapping grid,

major planets—The four largest planets: Jupi-
ter, Saturn, Uranus, and Neptune. Also called
giant planets,

make line-—An accurateiy scaled line denoting
the size to which original copy is ‘o he en-
Lirged or reduced. Sometimes referred to as
make size, See also scale of reproduction.

makeready—The adjustment of feeder, grip-
pers, zide guide, pressure between plate ar
blanket cylinier, impression plate, and ing
iountain prior to a press run.

make size—See make line,
manmade features—See culture,

manuscript—The criginzl drawing of a map as
compiled or constructed from various data,
such as ground surveys and photographs. See
also multi-use manuscript (MUM),

man-year—-The equivalent of one individual on
the payroll for on~ year, normally considered
as being 2,080 hours. It is the accepted man-
ner of stating the personnel cost of producing
an item or performing a particular type of
task or service,

map—1. A graphical representation, usually on
a plane surface and at an established scale,
of a part of the surface of the earth, celestial
sphere, or otner surface, showing important
manmade and natural features in their cor-
rect positions relative to a coordinate refer-
ence system and to each other. 2. To prepare
a map or engage in a mapping operation. See
also administrative map; base map; battle
map; boundary map; cadastral map; city
plan; chorographic map; contour map; con-
trolled map; compiled map; composite map;
county map; distribution map; domestic
map; dynamic map; engineering map; flight
map; flood control map; fluorescent map; for-
estry map; general map; general purpose
map; geological map; gravity anomaly map;
hemispherical map; hypsometric map; index
map; intermediate-scale map; landscape map;
large-scale map; line-route map; medium-
scale map; native man; operation map; ortho-
photomap; outline map; photocontour map;
phctocontrol index map; photomap; photo-
revised map; pictomap: planimetric-base
map; planimetric map; planetable map; plan-
ning map; plastic relief map; port plan; pro-
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vivonal map. quadrangie. road map. radar
wmap. radar inieiigenes map (HiIV); recon-
naissaie map: elief model; roate map;
shaded relief map, situation map; sketch
map; =mali-scale map; source map; spocial-
purnose map; standard-accuracy map; stand.
ard-conient map; state base map; static map;
stereamatric mngn. stpdepic map; Tactical
Commanders’ Terrain Analysia; tactical map;
topographic map: topographic map of the
United States: traffic.circulation map; wall
map; weather map,

map-nccuracy specifications Spccifications
which set up standards to which the finished
map must adhere. Not to be confused with
United States National Map Accuracy Stand-
ards.

map adjustment—An adjustment of the hori-
zontal position of maps to control points or
to a specific grid plotted on the map pro-
jection at compilation scale.

map catalog—A publication giving both graph-
ical and word descriptions of all maps or
charts issued by a producing agency. 1t con.
tains information such as the title, scale,
edition date, edition number, price, and classi-
fication of all publications issued.

map chart—See combat chart,

map-controlled mosaic—A technique of con-
structing mosaics by using topographic maps
as the basis for control and orientation pur-
poses. The method may be used in preparing
both controlled and semicontrolled mosaics
although its use is preferred with the latter.

map or chart index—Graphic key primarily de-
signed to give the relationship hetween
sheets of a series, their coverage and avail-
ability.

map matching—The simultaneous electronic o1
mechanical-optical scanning of an observed
map image obtained from a space vehicle,
and a reference map image, while the refer-

- ence map image is being oriented and scaled

until a close comparison hetween the two is
found. An inspection of the scale and orienta-
tion of the reference map indicates the posi-
tion of the vehicle.
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map-matiching guidence The guidance o f a
FEREt of acrsdynamic vehicie by meana of o
riadar<cope film previousiy obtained by a re
connaissance flight over the terrain of the
route or from a radar simultation sy stem, and
u~izl o direct the vehicle by alining itself
with radar echoes received during fiight from
the {errain bejow, Xee aiso stellmr map match-
ing.

mop nadic -I'oints on & map or manuscript
vertically heneath the perapective center of
the cumera lens at the instants of exposure,

map of stundard format—A map with dimen-
sions, layout, lettering, and symbolization in
accordance with the specifications for the
series,

map parallel—Sece axis of homology.

map point—A supplemental control peint whose
horizontal position can be obtained by scal-
ing the coordinates from a map or chart on
which the point can be identified.

map projection-—A systematic drawing of lines
on a plane surface tc represent the parallels
of latitude and the meridians of longitude of
the earth or a section of the earth. A map
prcjection may be established by analytical
computation or may be constructed georaetri-
cally. A map projection is frequently referred
to as a ‘“projection” but the complete term
should be used unless the context clearly in-
dicates the meaning. See also Aitoff equal-
area map projection; Albers conieal equal-
map projection; aphylactic map projection;
authalic map projection; azimuthal map pro-
jection; azimuthal equidistant map projec-
tion; Bonne map projection; Cassini map
projection; Cassini-Soldner map projection;
conformal map projection; conic map projec-
tion; conic map projection with two standard
paraliels; cylindrical map projection; cylin-
drical equal-area map projection; cylindrical
eyual-spaced map projection; doubly az-
niuthal  ap projection; equal-area map pro-
Jectios  e¢runtorial map projection; gilihlar
map ojection; gnomonic map projection;
homolographic map projection; International
Map of the World map projection; Laborde
map projecticn; Lambert azimuthal polar
map projection; Lambert central equivalent
map projection upon the plane of the merid-
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fan; Lambert comformul conic mup projec.
tion: Lambert menithal sgual-area map pro.
Jection; Mercator map projection; meridional
erthographic map projection; modified Lam-
bert polsr conformal map projection; modi.
fied polyconic map projection; Mollweide
homalographic map projection; nonperspec-
tive nzimuthal map projection; obligue Mer-
caior map projection; oblique map projection;
orthographiv map projection; perapective
map projection; perspective map projection
upon s tangent cylinder; polar orthographic
map projection; polar stereographic map pro-
jection; polycunic map projection; rectangu-
lar map projection; rectangular polyconic
map projection; simiple conic map projection;
sinusoidal map projection; skewed map pro-
jection; stereogruphic horizon map projec-
tion; stereographic meridional map projec-
tion; stereographic map projection; trans-
verse map projection; transverse Mercator
map projection; transverse polyconic map
projection; Werner map projection.

map reference code—A code used primarily for
encoding grid coordinates and other informa-
tion pertiining to maps. If desired, map ref-
erence codes may be used for other purposes
when t'.: encryption of numerals is required.

map revision—See revision,
map stale—See scale, definition 1,

map series—A group of map sheets having the
gsame scale and cartographic specifications
and collectively identified by the producing
agency. May be identified by a name, num-
ber, or a combination of both. Often short-
ened to series.

map sheet—An individual map or chart, either
complete in itself or part of a series.

map supplement—A hasty reproduction of
wide-coverage aeria’ pintographs, bphoto-
lndpa, OF MIOSAL" ©OF M ““Lyislousl INaps,
or any document used m place of a map,
when the precise requirements of a map
cannot be met. See also pictomap.

map supply—Refers to stocka of reproduced
maps,

map test—The accuracy of topographic map-
ping can be tested by running random tra-

aree and level lines across any sections of

any muap shicl, and cunparng the probles
thug otained with those from the map con-
tours crossing these lines,

mapping agreement-—A formal agreement, ex-
Isting between the United Statex and s for-
eign government, for the procurement, de-
veiopmeni, or pruduction of maps, charts,
and related materials from the latter. Com-
pare with exchange agrecment.

mapping camera—A camera specially designed
for the production of photographs to be used
in mapping. The prefix mapping or surveying
indicates that the camera is equipped with
mechanisms to maintain and to indicate the
interior orientation of the photographs with
sufficient accuracy for mapping purposes. A
mapping camera may be an aerial-mapping
camera or terrestrial-mapping camera, Also
called surveying camera.

mapping photography—Aerial photography ob-
tained by precisely calibrated mapping cam-
eras and conforming to mapping specifica-
tions, as distinguished from aerial photog-
raphy for other purposes. Same¢ as gerlal
cartographie photography; cartographic pho-
tography; charting photography; survey
photography.

mapping supplies—Usually refers to stocks of
items used in the production of maps.

March equinox—See vernal equinox.
marine map—=See hydrographic chart.

marine sextant—A sextant designed primarily
for marine navigation.

marine survey—See oceanographic survey,

marginal data—Information, both standard and
of a variable nature, in the form of explana-
tory notes, symbols, and diagrams printed 1n
el marpine or o0, Ul mone el s, and
other graphics. These data are intended to
aid the user in identifying, interpreting, and
determining the accuracy and reliability of
mapping products, ag well as providing him
with other pertinent related information,
Also called border data; border information;
marginal information.

marginal information—See marginal .
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mark 1. N o Pt Pae moment T A all
Uaed e amytanreait obgervations are he-
thg muda taandeatae ¢ the zecond pserson the
nioient o reading is to he made, as when the
time of 4 celeatial obzervation is to be noled;
or the moment a reading is a praseribed value.
2. A definite object such as an imbrinted
metal disk, uaed to designate A survey point.
Used with a qualifying term euch as station
mark, reference marx, or bench mark. Some-
times refers to the entire survey monument.
Sece alzo floating mark; index mark: refer-
ence mark; witness mark.

Marsden chart—A chart showing the distribu-
tion of meteorological data, especially over
the oceans.

mask-—1. In photomechanical processing, to
block out an area by means of actinically
opaque material, t¢c prevent exposure in the
part blocked out, Also, the covering material
itseif when so applied, 2. A clear stable base
plastic, coated with an opaque stratum which
can be peeled off between etched outline im.
ages, produced in it photographically, thus
producing an open-window negative of the
desired area. This process of masking is often
identified by the trade name of the material
used,

masking-—A means of controlling plagtic ex-
pansion locally during forming of plastic re-
lief maps to obtain more accurate register of
preprinted line work to the landforms of the
mold. By masking, differential heating is
achieved, Also called sereening.

masking paper—See goldenrod paper.

mass attraction vertical—The normal to any
surface of constant geopotentin!. On the
earth this vertical is a function only of the
distribution of the mass and is unaffected by
forces resulting from the motions of the
earth, e.g., the direction of a plumb-bob on a
nonrotating earth.

master film positive—A positive made from an
original negative for the purpose of making
additional negatives,

master gluss negative—See calibration plate,
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master model  The doveloned ariginal terrain
mictel which bears, in minia.ure, the same
spatial refationships as the actual ground it
represents, Also called original model.

master print (momaic)—A photograph which i
representative of the mosaic area used as &
guide during the developing procass ts in.
sure the tonal match of subsequent printa,

master projection—The originally computed
and constructed map projection from wiich
copies are made, one such projection serves
a8 the master for copies circling the globe
within the same set of standard parallels,

master gtation—That station in a given system
of transmitting stations that controls the
transmissions of the other stations (the slave
stations) and maintains the time relation-
ship between the pulscs of the atationa.

match lines—A series of grease pencil lines
drawn on a photograph, radiating from the
torn edges of the print onto the adjacent
areas to serve as a registration guide vthen
laying the individual print in the mosaic,

match sty _—See tie strip, definition 1.

matching—The act by which detail or informa-
tion on the edge, or overlap area, of a map or
chart is compared, adjusted, and corrected to
agree with the existing overlapping chart,

mean anomaly—See anomaly, definition 8.

mean ceater of moon-—1. A central puint for a
lunar coordinate system, 2, The point on the
lunar surface intersected by the lunar radius
that is directed toward the earth's center
when the moon is at the mean ascending
node and when the node coincides with the
mean perigee or mean apogee.

mean chart—Any chart on which isopleths of
the mean value of & given oceanographic
element are drawn, Also, 8 mean map.

menn deviation—See average deviation,
mean distance—See semimajor axia,

mean Diurnal High water ineQuality (DHQ)-—
Half the average difference between the
heights of the two high waters of each tidal
day over a 189-year period, obtained by sub-
tracting the mean of all high waters from the
mean of the higher high waters,
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mean Dinrnal Low water (neQualits (D1.O)
Half the verage difference FTwtwersn ths
heights of the two low waters of eack tidal
day over a 19-year perivd, obtained hy syb.
tracting the mean of the lower low walers
from the mean of ail low watera

mean equinox--A fictitious aquingy whose posi-
tion is that of the vernal equinox at g purticu-
lar date with the effect of nutation removed.
Also called mean equinox of date.

mean equinox of dute—See mean equinox,

mean graund elevation—Average elevation of
the terrain above mean sea levcl of an aren
to be photugraphed.

Mean Higher High Waier (MHHW)—Tle
average height of nll the daily higher high
watery recorded over a 19-year period or a
computed equivalent period. It is usually as-
sociated with a tide exhibiting mixed char-
acteristics,

Mean Higher ffigh Water Springs (MHHWS)—
The average height of all higher high waters
recorded during syzygy over a 19-year period,
or a computed equivalent period.

Mean High Water (MHW)—The average
height of all the high waters recorded over a
19-year period, or & computed equivalent
period,

mean high water lunitidal ixterval-—See luni-
tidal interval,

Mean High Water Springs (MHWS)—The
average height of all high waters recorded
during syzygy over a 19-year period, or a
computed equivalent period.

Mean Lower Low Water (MLLW)—The aver-
age height of all the lower low waters re-
corded over a 19-year period. It is usually
1350Latlea oo ith 4 tide exhibiting ....ed cliar-
vl istics,

Mean Lower Low Water Springs (MLLWS)—
The average height of all lower low waters
recorded during syzygy over a 19-year period,
or a computed equivalent period.

Mean Low Water (MLW)—The average height
of all low waters recorded over u 19-year
period, or a computed equivalent period.

p i —— ¥ » H )
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tidal interal,

Mean Low Water Nprings (MLWS)-—The aver-
age helght of all low waters recorded during
SYZyRY uver a 10-vear pernvl, or A computed
equivalent period.

mean map—S¢¢ mean chart,

mean of the errors—The average value of a
set of errors.

mean place--Se¢e mean position,

mean position--The position of a star corrected
for sezular voriations including proper mo-
tion, but uncorrected for shert term varia-
tions. Also called mean place.

Meun raNge (Mn)—The difference in height
between mean high water and mean low
water, measured in feet or meters,

mean refraction—The refraction effect on ver-
tical angles given usually in the plane of a
vertical circle for average conditions v’ tem-
perature and barometric pressure.

mean river level—The average height of the
surface of a river at any point for all stages
of the tide over a 19-year period usually de-
termined from hourly height readings. Un-
usual variations of river level due to dis-
charge or runoff may be excluded in compu-
tation,

Mean Sea Level (MSL)—The mean surface
water level determined by averaging heights
at all stages of the tide over a 19-year period.
Often used as a reference for general leveling
operations. Also called sea level datum.

mean sidereal time—Sidereal time adjusted for
nutation, to eliminate slight irregularities in
the rate,

mean solar day - « v .iteivai of Line {rom a
transit of the mean sun aeross a given merid-
lan to its next successive transit across the
same meridian,

mean solar time—Time measured by the diur-
nal motion of a fictitious body, termed the
mean sun, which is supposed to move uni-
formly in the celestial equitor, completing
the circuit in one tropical year. Often termed
simply mean time, The mean sun may be con-
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sidered ap moving in the celestial equator
and having a vight of asesnsion squal te the
rean celestlal lohgitude of the true sun.

mean sphere depth —The uniform depth to
which the water would cover the carth if the
solid suifaces were amoothed off and were
parallei to the surfase of the geoid,

MmeRN-NUAre error-—1ne quantity whose square
15 equal to the sum of the squares of the
individual errors divided by the number of
those errors.

mean sun—See Bctitious sun,

Mean Tide Level (MTL)-—The reference plane
midway between mean high water and mean
low water. Also called half-tide level; ordi-
nary tide level.

mean time—See mean solar time.

meander corner (USPLS)—A corner estab.
lished at the intersection of a township or
section boundary and the mean high-wator
line of & body of water. Also, a corner on a
meander line,

meander line—A traverse of the margin of a
permanent natural body of water, along the
locus of the bank or shore line at the eleva-
tion of mean or ordinary high water, upon
which bank or shore line a riparian right may
be predicated.

measured angle—An angle as read directly
from an instrumental observation and with-
out any application of corrections for local
conditions, A measured angle which has been
corrected for local conditions only at the
point of observation is considered as an ob-.
served angle.

mechanical arm templet—See apider templet.

aechanical templet—Any templet which is
manipulated and adjusted mechanically in
laying out a radial triangulation,

mechanical templet plot-—See mechanical tem-
plet trianguiation.

mechanical templet triangulation—A graphical
radial triangulation uasing slotted, spider, or
any form of mechanical templet. Samu as
mechanical templet plot.
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medlum-scale map-—A map having a scale
jarger than 1:600.000 and smaller than
1:76,000.

memorial (USPLS)—-A durable article de-
posited in the ground at the positin of &
corner to perpetuate that poaition should the
nionument be removed or deatroyed.

Mendenhaii pendulum—An invariable pendu-
lum, one-quarter meter in length, with & vi-
brativn period of one-half second, composed
of a lenticular-shaped bob on a thin stem,
swung {n an airtight case from which the air
has been largely exhausted.

mensuration—1, The act, process, or art of
measuring. 2, That branch of mathematics
dealing with the determination of length,
area, or volume.

Mercator bearing-——See rhumb Learing.

Mercator chart—A chart on the Mercator pro-
jection. This is the chart commonly used for
marine navigation, Also rcalled equatorial cy-
lindrical orthomorphic chart,

Mercator direction—Horizontal direction of a
rhumb line, expressed as angular distance
from a reference direction. Also called rhumb
direction.

Mercator equal-area map projection—See si-
nusoidal map projection,

Mercator map projection—A conformal map
projection of the cylindrical type. The equa-
tor is represented by a straight line true to
scale; the geographic meridians are repre-
sented by paraliel atraight lines perpendicular
to the line representing the equator; they are
spaced according to their distance apart at
the equator. The geographic parallels are rep-
resented by a second system of straight Jines
perpendicular to the family of lines rejue-
senting the meridians and therefore parallel
with the equator, Conformality is achieved
by mathematical analysis, the spacing of the
parallels being increared with increasing dis-
tance from the equator to conform with the
expanding scale along the parallels resulting
from the meridizns being represented by
parallel lines. Same as equatorial cylindrical
orthomorphic map projection.

Mercator irack--See rhumb line.
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_mercury barometer—A barometer in which at-
mospheric pressure is balanced againat the
welght of a4 column of mercury, Sce also cis-
tern barometer; siphon barometer. Compare
with aneroid barometer,

meridian—A north-south reference ‘ine, par-
ticulerly a great circle throush the geograph.
ical polea of the earth, from which longitudes
and azimuths are determined; or a piane, nor-
mal to the geoid or spheroid, defining such a
line. See aulso astronomical meridian; auxili-
ary guide meridian (USPLS}; celestial merid-
ian; central meridian; convergence of merid.
fana; double meridinn distance; #etitious
meridian; geodetic meridian; geographic me.
ridian: Greenwich meridian; grid meridiar;
guide meridian (USPLS); indefinite meridian
(USPLS); local meridian; magnetic merid-
lan; meridional difference; meridional part;
meridional plane; obligue meridian; prime
fictitious meridian; prime grid meridian;
prime meridian; prime oblique meridian;
prime transverse meridian; principal merid-
lan; standard meridian; table of mericional
parts; terrestrinl meridian; time meridian;
transverse meridian; true meridian,

meridian altitude—The altitude of a celestial
hody when it is on the celestinl meridian of
the obser ver, bearing 000° or 180° true,

meridian angle—Angular distance east or west
of the local celeatial meridian; the arc of the
celestial equator, or the angle at the celestia!
pole, between the upper branch of the local
celestial meridian and the hour circie of a
celestial body, measured eastward or west-
ward from the local celestial merid: .
through 180°, and labeled E or W to indicate
the direction of measuremant.

meridian angle difference—The difference be-
tween two meridian angles, particularly be-
tween the meridian angle of a celestial boady
and the value used as an argument for enter-
ing & table, Seme as hour angle difference.

meridian distance——1, (astronomy) The hour
angle of a celestial body when close to but
not exactly on the astronomic meridian, This
term appears to be limited to computstion
forms where it is used to designate the hour
angle of a star observed slightly off the
meridian in making latitude obzervations by

the zenith telescope method. 2. (piane sar-
veving) The perpendicular distance in 8 hori-
zontal plane of a point from a meridian of
reference. The difference of the meridian dis-
tances of the ends of a line in called the de.
parturc of the line,

meridian extension—That portion of a meridian
shown above the top construction line of a
" nenajection,

meridian line (plane surveying)—The line of
intersection of the plane of the celestial me-
ridian and the planc of the horizon, It is a
horizontal direction used in surveving: its
astronomical azimuth is 0 or 180,

meridian observation—Measurenient of the aliti-
tude of a celestial hbody on the celestial merid-
ian of the observer, or the altitude 8o meas-
ured.

meridian passage—Sce meridian transit,

meridian telescope—A portable instrument so
designed that it can Le used as an astrononii-
cal trangit, or quickly converted for use as a
zenith telescope.

meridian transit—The passuge of a celestiul
body across a celestial meridian, Also called
meridian passage. See also culminution; tran-
sit, definition 1.

meridional difference—The difference between
the meridional parts of any two given paral-
lels. This difference is found by subtraction if
the two parallels are on the same side of the
equator, and by addition if on opposite sides.

meridonal distance—The distance between lati.
tude lines as determined from the mid lati.
tude of a map projection.

meridional interval-—The value of the distance
bhetween meridians of a projection at chart
seale.

meridional offsets- -Small distances applied to
the lengths of meridians in order to create
the curves of the top and bottom latitudes of
a projection,

meridional orthographic map projection- -A
map projection having the plane of the pro-
jection parallel to the plane of some selected
meridian; the geographic parallels and the
central meridian are straight lines, the outer
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metidian is a il circle, and the ather merid-
jans are ares of eolhpees

meridional part - The length of the arc of a
meqidian between the equator and a given
parallel on a Meveater chart, expressed in
units of one minute of longitude at the
equator.

meridional plane—-Any plane containing  the
polar axis of the earth. Ser alao antronomical
meridian plane; geodetic meridian plane.

meteorological chart—Any chart showing me-
teorological information. :

meter rod--Scc precise leveling rod.

netes-and-bounds survey—A methad of de-
weribing the boundaries of tracts of iand by
giving the hearing and length of each succes-
give line, Much of the lund in the non-public-
jand States has been surveyed and deseribed
by this methed. This method is also used in
the surveys of the public lands to define the
boundaries of irregular tracts, such as claims,
grants, and reservatiors, which are nonton-
formable to the rectangular system of sub-
divigion,

method of repetitions (determination of astio-
nomical azimuth)—The determination of the
astronomical azimuth of & line by accumulat-
ing, on the horizontal circle of a repeating
thendolite, the i ol « selies ol nensures
of the horizontal angle between a selected
star and a suitable mark, and applring the
mean of such measures to the azimuth of the
star computed for the mean epoch of the ob-
servations.

Metonic cycle—A period of approximately 19
years, during which all phase relationships
between moon, sun, and earth occur. Puring
any cyele, new and full moon will recur on
approximately the same dav in the coiendi
yvear,

metric photography—The recording of events
by means of photographs, either singly or se-
quentinlly  together with appropriate coordi-
netes, to form the lasis for accuriate meas-
urements.

metrogon lens—The trade name of a wide-angle
lens for nerial cameras used in mapping,
charting and reconnaissunce photography.
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microfeatures-—Features  of relinf, drainage,
wini iapdiorma wheeh can he identifed on
phatographs, bat are too smail to appear vh
maps.

micrometer—An auxilinry device to provide
jivasurement of very small angles or dimen-
sions by an instrument guch as o telescope,
See nign filur micrometer; ocular micrometer,

micrometer method (determination of astro-
pomical azimuth)—The determination of the
astronomical azimuth of a line by measuring
indirectly with an ocular micrometer at-
tached to & theudolite or transit the horizon-
tal ungle between a selected star at its elonga-
tion and a suitable ground mark (light)
pluced close to the vertical plane which
passes through the star, and applying that
angle to the azimuth of the star computed
for the epuch of the ubservation.

mid latitude—1. Ser middle latitude. 2, (cartog-
raphy) The one parallel that is at the same
senle as indicated on a Mercator projection.

middle latitude-—Half the arithmetical aum of
the latitudes of two places on the aame side of
the equator. Middle latitude is labeled N or 8
to indicate whether it is north or south of
the equator. Also called mid Iatitude.

middle ordinate—The distance from the middle
point of a chord to the middle point of the
corresponding circular are.

Middle Point (MP)—That point on a circular
curve which s equidistant from the two ends
of the curve.

middletone—In halftone, any neutral tone inter-
mediate between the highlights and shadows
of an orig'aal and the resulting reproduc-
tion. Alsa, the tones in a repeoduction he-
tween the highlights and the she lows.

. e chart—A chart showing distances be-
tween various points,

military grid—Two sets of parallel lines inter-
secting at right angles and forming squarcs;
the grid is superimposed on maps, charts, and
other s.milar representations of the earth's
surface in nan accurate and congistent man-
ner to permit identification of ground loca-
tions with respect to other locations and the
computation of direction and distance to
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other paints. Nee aleo milflaey grid reference
system,

Militury Grid Reference Sysiem (MGRS)—A
system which uses a standard-sealed grid
square, Lasad on s poial of origin on a map
projectivn of the earth’s surface in nn ac.
curate and consisient inanner to permit
either positicn referencing or the computa-
tivn of direction apd distance between grid
positions. See also military grid,

military level—A compact ruggedized version
of the dumpy level devaloped specifieally for
military use, 1t is primarily used for third-
order leveling, but hag a second-order capabil-
ity.

miliigal—A unit of acceleration equal to 1/1,000
of a ga!, or 1/1,000 centimeter per second per
gecond, This unit iy used in gravity measure-
ments, being approximately one-millionth of
the average gravity at the earth's surface.

milligatys—-Unit of magnetic force equal to
0.001 gauss {oersted) or 100 gammas,

millionth.scale map of the World map projec-
tion—See International Map of the World
map projection,

mineral survey-—(USPLS) A survey made to
mark the legal bwundaries of mineral de-
pusits or ore-beuring formations on the pub-
lic domain, where the boundaries are to be
determined by lines other than the normal
subdivision of the public lands,

mine survey-—A survey to determine the poui-
tions and dimensions of underground pass-
ages of a mine; ulso, of the natural and arti-
ficinl features (surface and underground) re-
lating to the mine, The data include both
horo ntal and vertical posilion., lengtns, di-
rections, and slopes of tunnels; topographie
and geologic charictevistics of the particulnr
vicinity; ownership of the land and of the
niine,

minor axis—The shortest diumeter of an el-
lipse or ellipsoid.

minor control— See photogrammetric control,
minor contrnl plot—See radial trinngulation.

minor planets—See asteroid.

s wigle—S s angle of deyresinn,
minyxs declinution- -N¢ ¢ declination, definition 3.
minus mght . Sie foresight, detimtion 3,

minute of standard length . The length of one
minute of longitude at the equator.

mirror image—Ser reverted image.

miscellaneotrs chart- A chart other than a reg-
ular navigational chart; a special chart,

mismatch--A condition which oceurs when de-
tuil is displaced and perfect matehing cannot
be achieved,

missile launch site data card--A standardized
form containing launcher geodetic inforna-
tion which has been produced un the current
World Georetic System. Used in conjunction
with the missile target data card.

missile target data eard—A standavdized form
contuining refined target geodetic values
which have been produced on the current
World Geodetic System. Used in conjunction
with the missile luunch site data card.

missing triangle (pendulum)—A triangle which
represents the failure of the twu sides of a
knife edge to reach a perfect intersection in a
geometric line.

mission—-The dispatching of one or more air.
craft to accompl.sh one particuler task,

mistake—A blunder. Should not be confused
with error.

mock-up—See stvie shegt,

model—-See  Airborne landing mode!* assaylt
landing model; assault mudel: i1 inodel;
gross model; half-model; master model; neat
nindet;  perspective  spatini model; relief
model; stra.egic-planning model; tactical
planning model; warped model.

model  coordiniitex  (photogrammetry)— The
space coordinates of any point imaged in a
stercoscopic mndel which detine its position
with reference to the air base or to the in-
strument axes.

model dutum 1. (photogrammetry) That sur-
face in i stereoxcopic model coneeived as hay-
ing been reconstructed as part of the model
representing the sea-level datum of nature,
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(Hien modified ty designate the type of pho-
tography used, surh us ennvergent modeal
datum, and trareverse midel datum. 2. For
relief maps or rmiodels the datum may or msy
not be sea level hut s consistent within a

relief map series.

mode! marriag2—The rejoir ¢ of sections of
a modal, alter the carving uperation, to the
original neatline limits of & retief model.

model scale (photogrammetry)—The relation.
ship which exists between a distance meas-
ured in a stercoscopic model and the cor-
responding distance on the earth,

modeling--The development of the model sur-
face by the application of modeling clay
between the step edges of the step cast, A
preparatory step in producing relief models,

modified Jullan day—An abbreviated form f
the Julisn day which requires fewer digits
and translates the beginning of each day
from Greenwich noon to Greenwich mid-
night: obtained by subtracting 2400000.6
from Julian days.

modified Lambert conformal chart—A chart on
the modified Lambert conformal projection.
Also called Ney's chart,

modified Lambert polar conformal map projec-
tion—A modification of the Lambert con-
formal projection for use in polar regions, one
of the standard paraliels being at latitude
89°69" 68" and the other at latitude 71° or
74°, and the parallels being expanded slightly
to form complete ceacentric circles. Also
called Ney's map projection.

modified polyconic map projection—A map pro-
jection obtained from the regular polyconic
projection by so altering the scale along the
cential meridian that the scale is exact along
two standard meridians, one on either side of
the central meridian and equidistant there-
from. Also a rectangular polyconic map pro-
Jection.

moire-—An interference pattern resulting from
the overlaying or overprinting of halftones or
tints whose screen angles are not sufficiently
separated to make the pattern inconspicuous
or to preclude a pattern accuracy.

132

mold alterastions—The slight medification of the
widfoims of the moid, ofte necessary in
local aress in order to obtain proper register
due to unequal stretch required to accommo-
date the landforms on a plastic relief map.

molded zerial pholograph-—-A vertical serial
photograph, uasually annotated with military
symhbols, which has been formed to show
terrain configuration.

Molitor precise Jeveling rod-— A speaking rod of
T.shaped cross section, with graduation
marks shaped ax triangles and vectangles, the
smallest division being two millimeters. Read
by estimation to single millimeters. EQuipped
with thermometer and circular level,

Moliweide homolographic map projection—An
equal-area map projection showing the equa-
tor and geographic parallels as straight lines,
ahd the geographic meridians as elliptical
arcs, with the exception of the central merid-
ian, represented by & straight line, and the
meridian 90° from the center, shown as a full
circle,

moment—A tendency to cause rotation about a
point or axii, as of a control surface about
its hinge or of an airplane about its center
of gravity; the measure of this tendency,
equal to the product of the force and the per-
pendicular distance between the point of axis
of rotation and the line of action of the force,

moment of inertia—The quantity obtained by
multiplying the mass of each amall part of a
body by the square of its distance from an
axis, and adding all the results.

momentum-—Quantity of motion. Linear mo-
mentum {s the quantity obtained by multi-
plying the mass of a body by its linear apeed.
Angular momentum is the quantity obtained
by multiplying the moment of inertia by its
angular speed.

monochrome—One color; of & single color, but
have varying shades,

monocomparator—A precision instrument, con-
sisting of a measuring system, a viewing sys.
tem, end a resdout system designed for the
measurement of imag~ crordinates on a single
photograph.
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month—.' measure of time based on the mo-
tion of the moon in {8 orbit. See alyv anoma-
liutic month; calendar month; nodical month;
sidereal month; synodical month; tropical
month.

monument—1. A atructure used or erected to
mark the position of a survey station; per-
manence is implied, See also artificial monu-
ment; natural monument. 2. (USPLS) A
physical structure wlish marks the location
of a corner. Monument and corner are not
synonymous, &lthough the two terms are
often used in the zame sehsé See alse bound-
ary monument; corner; initla) monument.

monumented bench mark—Sce
bench mark,

perniiicnt

moon position camers method—A means of de-
termining geodetic position, that is unaf-
feeted by deflection of the vertical, by photo-
graphing the moon against a star back-
ground.

mosaic—1. (photogrammetry) An assembly of
acrial photographs whose edges usually have
been torm, or cut, and matched to form a con-
tinuous photographic representation of a por-
tion uf rhe enrth’s surface, Often called aerial
mosaic. See algo air target mosaic; controlled
mosdic; map controiled mosaic; orthophoto-
mosaic; scale-ratio mosaic; semicontrolled
moeaic; strip mosaic; uncontrolled mosaic. 2.
(cartography) See panel base,

mosaicking board—A smooth surfaced material,
usually tempered masorite, to which the
mosaic is fastened with a suitablc adhesive.

tuost probable value—That value of a quantity
which is mathematically determined from a
series of observations and is more nearly
free from the effects of blunders and errors
than any other vaiie that might be derived
from the same series of observativas.

moving average—Sce congecutive mean,

multicolor -Two or niote olors; sometimes
called polychrome.

multiple-camern assembly- - An assembly of twy
OF Binje cadneras mounted to maintain a fixed
angle hetween their respective optical axes.

multiple.lens camera——A camera with two or
more jenses, with the axes of the lenses sys.
tematically arranged at fixed angles in order
tuo cover g wide field by simullancous ex.
posures in all chambers.

multiple.lens photograph-—A photograph made
with multiple-lens camera.

multip!c level line—Twou or more single lines of
spirit leveling rur between the same terminal
points, but along different routes,

multiple.stage rectification—A technique em-
ploying standard equipment to rectify oblique
photos by applying a series of projections to
effect the desired projective transformation.

nmultiplex—-A name applied to anaglyphic dou-
ble-projection stereoplotters with the follow-
ing characteristics: (1) The stereomodel is
projected from diapositives reduced from an
aerial negative according to a fixed ratio; (2)
The projection system illuminates the entire
diapositive format area; and (3) The stereo-
moddel is measured and drawn by observation
of a floating mark.

mulitiplex control—See photogrammetric con-
trol.

multiplex triangulation—See stereotriangula-
tion.

Multi-Use Manuscript (MUM)—A manuscript
compilation that, as 4 minimum, establishes
the contours, spot elevations, and includes the
horizontal position of the significant plani-
metric features. 1t 13 suitable for use in com-
pleting a topographic map, or an aerongutical
or nautical chart; and the integrity of its
horizontal and vertical accuracy is retained
ir. all end products made from it.
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nadir—The point on the terrestrial sphere di-
rectly neneath the observer and directly op-
posite to the zenith: the lowest point, See
also ground nadir; map nadir; photograph
nadir,

nadir point—Scc photugraph nadir,
nadir-point plot—See nadir-point triangulation,

nadir-point triangulation—Radial triangulation
in which nadir points are utilized as radial
centers. Same as nadir-point plot,

nadir radial-—A radial from the nadir point.

narrow-angle lens—A lens having an angle of
coverage up to 60°, A lens whose focal length
is equal approximately to twice the diagonal
of the format.

national control survey nets—The two control
survey nets being extended over the United
States by the United States Coast and Geo-
detic Survey for the control of nautical charts
and tcpographic maps, and comprising: (1)
The horizontal-control survey net consisting
of arcs of firgt-order and second-order trian-
gulation and lines of first-order and second-
order traverse, a few of whichk have been
executed by the United States Geological Sur-
vey, the Corps of Engineers, and other or-
ganizations. The data derived in this survey
are being coordinated and correlated on the
North Ame -ican Datum of 1927. (2) The ver-
tical-conizui survey net consisting of lines of
first-order and second-order spirit leveling
which determine the elevations of thousands
of bench marks above a common datum, mean
sea level. This net includes lines of levels run
by the Urnited States Geological Survey, the
Corps of Engineers, and other organizations.

national map accuracy standards—See United
States National Map Accuracy Standards.

native map—A map of a foreign country pro-
duced by indigenous governmental or private
agencies. Also called foreign reproduction.

natural detail—The fentures on the sarth, such
a8 streama, lakes, forests, and mountains; ex-
clusive of the works of man. Contrasted with
cultu-e. 4irg called natural feature. Sec also
hydrographic detail; hypsographic detail.

natural error—FErrarg ariging from variations
in temperature, humidity, wind, gravity, re-
fraction, and magmnetic declination.

natural feature—See natural detail,

natural monument-——A permanent object used
to identify the location of a surveyv station or
corner, Objects include the works of nature
such as streams, rocks, and trees. See also
monument.

natural scale—See fraction

(RF).
natural year—Sece tropical year,

representative

nautical chart—Sec hydrographic chart.

nautical mile—A measure of distance equal to
one minute of arc at the equator. The United
States has adopted the International Nautical
Mile equal to 1,852 meters or 6,076.11549 feet.

navigation chart-—See aeronautical chart; hy-
drographic chart,

navigational planets—The four planets com-
monly used for celestial navigation; Venus,
Mars, Jupiter, and Saturn,

navigation satellite—Sec Doppler navigaiion,
definition 2.

Nearshore Environmental Analog Prediction
System—A technique used at the U.S. Naval
Oceanographic Office tn classify nearshore
areas (shore to 30 fathoms) so that charac-
teristics of unsurveyed locations can be in-
ferred from surveyed locations in a similar
class. Formerly called Harbor Analog Sys-
tem,

neatline—The lines that bound the topagraphic
or planimetric detail appearing on the map
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itself and are usually parallels and meridians.
Also called sheet lne,

neat model—The portion of the gross overlap
of a pair of photographs that {s actually uti-
lized in photogrammetric procedures. Gener-
ally, the neat model approximates a rectany..
whose width equals the air base and whose
length aquals the width between flights. See
also gross model,

negative—1. A photographic image on film,
piate, or paper, in which the subject tones to
which the emulsion is sensitive are reversed
or complementary, 2. In cartographie serib-
ing, a scribed sheet is essentially a manually
produced negative. See also duplicate nega-
tive; original negative.

negative altitude—Angular distance below the
horizon,

negative corrections—Changes made directly
on a negative or a scribed surface, See also

negative engraving.

negative d-flection angle—See deflection angle,
definition 1.

negative engraving-—The operation of making
corrections and additions to negatives, This
term should not be applied to the process of
scribing on coated plaastics.

negative forming—In relief model making,
forming into a negative mold.

negative lens—A lens diverging a beam of
pataiiel light rays, with no real focus being
obtained. Also called diverging lens; concave
lens.

negative mold—The cast resulting from casting
over &4 master relief model.

negative scribing—See preferred term scribing.
negative titling—See titling.
net (network)-—See survey net,

new chart—A chart constructed to satisfy the
needs of navigation in a particular area. It is
laid out in conformity with a broad scheme
to meet future needs in the adjacent areas.

new edition—Containa changes of such impor-
tance to map or chart users that all previous
printings are made obsolete,
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new print—When changes or corrections of a
miliwr characler are made io & printing piste,
the issue becomes & new print,

new survey-—See resurvey.

Newtonian constant -* ;ravitstion—Sec con-
stant of gravitation,

Newion's iaws—1. (gravitation} Every particle
of matter in the universe attracts every
other particle with a force proportional to
the product of their masses and inversely as
the square of the distance between them. 2,
{motion) (1) Every bedy continyes in {ia
state of rest, or of uniform motion in a
siraight line, unless it is compelled to change
that state by a force impressed upon it, (2)
The rate of change of momentum is propor-
tional to the force impressed, and takes the
direction of the ntraight line - which the
force acts, (3) lu cvery activn therc is an
equal and opposite reaction; or, the mutual
actions of two bodies are always equal and
oppositely directed,

New York leveling rod—A two-piecc rod with
movable target, For heights greater than 614
feet, the target is clamped at 614 feet and
raised by extending the rod. Graduated to
hundredths of a foot a~d read by vernier to
thousandths.

Ney's chart-—See modified Lambert conformal
chart,

Ney's map projection—See modified Lambert
polar conformal map projection.

no-check position—See intersection station.
rocturnal arc—See astronomical are.

nodal line—In a tide area, the line about which
the tide oacillates and where there is little or
10 rise and fall of the tide.

nodal plane—A plane perpendicular to the opti-
cal axis at a nodal point,

nodal point—1. (optics) One of two pnints on
the optical axis of & lens, or system of lenses,
such that a ray emergent from the second
point is parallel to the ray incident at the first.
This first nodal point is also referred to as
the front nodal point, incident nodal point, or
nodal point of incidence; and the second point
as the rear nodal point, emergent nodal point,
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or nodal point of emergence. Also called sim-
nle nnde, e front node. 2. See node. 3. See
amphidiomle point.

nodal point of emergence—See nodal point, defi-
nition 1.

audal puint of incidence—See nodal point, defi-
nition 1.

node-—One of the two points of interssction
of the orbit of a planet, planetoid, or comet
with the ecliptic, or of the orbit of a satel-
lite with the equatorial plane of the orbit of
its primery. Also called nodal point. See also
ascending node; descending node; ecliptic
node; equatrrial node; line of nodes; longi-
tude of the moon’s mades; lunar nodes; re-
greasion of the nodes.

node cycle——The time require"' for the regres-
sion of the moon's nodes :-. complete a cir-
cuit of 360 degrees of longitude; & period of
approximately 18.6 years,

nodical month—The interval of time between
two successive passages of the moon through
the same node of its orbit, approximately
27 1/4 days. Also called draconic month,

nodical period—The interval between successive
passages of a satellite or planet through the
ascending node of its orbit,

nominal focal length—An approximate value of
the focal length, rounded off to some stand-
ard figure, used for the classification of
lenses, mirrors, or cameras,

nomin il orbit—The true or ideal orbit upon
which 2 apace value is expected to travel.

nomogram—A chart or drawing showing, to
scale, the relationghip known and dependent
variables, in such & manner that a value of
& dependent value corresponding to a stated
value of the known variables can he scaled
from the chart.

nonautomatic rectifier—Any rectifier which re-
quires computation of the elements of recti-
fication, each of which must be manually set
on its corresponding circle or scale on the
rectifier.

nongravitational perturbations—Perturhationsa
caused by surface forces due to mechanical
drag of the atmozphere (in case of low flying

satellites), electromagnetism, and radiation
pressyre,

nonmoaumented bench mark--See femporary
bench mark.

nonperspective szimuthal map projection—A
projection not based on imaginary lines of
sight from a single point of view. Arimuthal
equal-area and azimuthal equidistant masp
projections are nonperspective,

noitrecording gage—Any tide or stream gage
which requires the presence of an attendant
to observe and record the heights of the
water at periodic intervalas,

nontiiting-lens rectifier—A clazss of rectifier
wherein the lens is constrained to move in the
direction of its fixed axis,

nontilting-negative.plane rectifier—A class of
rectifier which contains a nontilling negative
carrier. In this class of rectifiers, the nega-
tive-carrier plane remains horizontal.

normal-—1, A straight line perpendicular to 8
surface or to another line. 2. A condition of
being perpendicular to a surface or line. 3, In
geodesy, the straight line pe:pendicular to
the surface of the reference spheroid. 4. The
average, regular, or expected value of a
Quantity.

normal-angle lens—A lens having an angle of
coverage from 60° to 756°. A Jens whose focal
length is equal approximately to the diagonal
of the format,

normal contour—See accurate contour,

normal equation—One of a set of simultaneous
equations derived from observation, condi-
tion, or correlate equations. In a ,cast-squares
adjustment, values obtained from the solu-
tion of normal equations (either directly or
through the correlate equations) are applied
to the observation or condition equations to
obtain the desired corrections.

normal gravity—The value of gravity at sea
level according to a theoretical formula which
assures the earth to be spherical or of some
similar regular shape.

normal orbit—The orbit of a spherical satellite
about a spherical primary during which there
are no disturbing effects present due to other
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celostinl bodies, or to some physical phe-
nomens, Also called unperturbed orbit.

normal section azimuth—The angle between the
geodetic meridian uf the observer and the
plane containing the ellipsoidal normal of the
observer and the projection of the observed
point on the reference ellipsoid, measured in a
plane perpendicular to the ellipsoidal normal
of the observer, preferably clockwise from
the north,

normal sectlon line—A line on the surface of
the reference apheroid, connecting two points
on that surface, and traced by a plane con-
taining the normal at one point and passing
through the other point.

normail tension (taping)—The tension to be ap-
plied to a tape to compensate for the short-
ening effect of sag in order to bring the tape
to standard length. That pull at which the
tension correction and sag exactly balance
each other,

normal water level-—The most prevalent water
level in a watercourse, reservoir, lake, or
pund, generally defined by a shoreline of per-
manent land-type vegetation. Along large
bodies of water, wave action may retard vege-
tation beyond the norinal shoreline.

north—The primary reference direction relative
to the earth; the direction indicated by 000°
in any system other than relative. Sce aiso
compass north; grid north; magnetic north;
true north.

North American Datum of 1927—The initial
point of this datum is located at Meades
Ranch, Kansas. Based on the Clarke spheroid
of 18686, the geodetic positions of this system
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are derived from a readjustment of the iri
angulation of the eatire counlry, in which
Laplace azimuths were introduced. See also
preferred datum.

north declination-—Sece declination, definition 3,

north geographical pole—The geographical pole
in the northern hemisphere, at latitude 80° N,

north geomagnetic pole—The geomagnetic pole
in the northern hemisphere,

north magnetic pole—The magnetic pole in the
northern hemisphere.

north point—See celestial meridian,
north polar circle—See Arctic Circle,
north star—See Polaris.

northbound node—See ascending node.

northing-—Se+ latitude difference (plane sur-
veying).

nuclear precession magnetometer—A magne-
tometer that utilizes the precessional char-
acteristics of hydrogen nuclei when in an
ambient magnetic field, The data output of
this instrument is in the form of a frequency
measurement, which in turn is proportional
to the mognetic field intensity.

nutation—1, The oscillation of the axis of any
rotating body, as a gyroscope rotor. 2. (as-
tronumy) Irrepularities in the precessional
motion ¢f the equinoxes hecause of varying
7 ijtions of the moon and, to 2 lesser extent,
+ nther celestial bodies with respect to the
ecliptic,

nutation in right ascension—See preferred term
equation of the equinox,
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ohjective lens-—In telescopes and microscopes,
the optical component which receives light
from the object and forms the first or pri-
mary image. In & camera, the image forined
by the ohjective lens is the final image. In a
telescope or microscope used visually, the
image formed by the objective lens is magni-
fied by the eyepiece,

oblate ellipsoid of rotation—See oblate spheroid.

oblate spheroid—An allipsoid of rotation, the
shorter axis of which is the axis of rotation.
The earth i{s approximately an oblate sphe-
roid, Also called oblate ellipsoid of rotation.

obligue ascension—The arc of the celestial equa-
tor, or the angle at the celestial pole, betwcen
the hour circle of the vernal equinox and the
hour circle through the intersection of the
celestial eguator and the eastern horizon at
the instant a point on the oblique sphere
rises, measured eastward from the hour cir-
cle of the vernal equinox through 24 hours.

oblique chart—A chart on an oblique map pro-
jection.

oblique cuordinates—Magnitudes defining a
point relative to two intersecting nonperpen-
dicular lines, called axes.

oblique cylindrical orthomorphic chart—See
oblique Mercator chart.

oblique cylindrical orthomorphic map projec-
tion—See oblique Mercator map projection.

obligue equator—A great circle the plane of
which is perpendicular to the axis of an
oblique projection.

oblique graticule—A fictitious graticule based
upon an oblique map projection.

oblique iatitude—Angular distance from an
oblique equator. See also fictitious lititude.

oblique longitude—Angular distance between a
prime ohlique meridian and any given ohligue
meridian, See also fictitious longitude.

0

oblique map projection—A map projection with
an axis inclined at an oblique angle to the
plane of the equator,

oblique Mercator chart—A chart on the obligue
Mercator map prejection, Also called oblique
cylindrical orthomorphic chart.

oblique Mercator map projection—A conformal
cylindrical map projection in which points on
the surface of a sphere or apheroid, such as
the earth, are conceived as developed by
Mercator principles on a cylindrical tangent
along an oblique great circle. Also called
oblique cylindrical orthomorphic projection,

oblique meridian—A great circie perpendicular
to an oblique equator. The reference oblique
meridian is called prime oblique meridian. See
also fictitious meridian.

oblique parallel—A cirele or line parallel to an
oblique equator, connecting all points of equal
oblique latitude, See also fictitious paraliel,

oblique photograph-—A photograph taken with
the camera axis directed intentionally be-
tween the horizontal and the vertical,

oblique plotting instrument—An jnstrument for
plotting from oblique photographs.

oblique pole—One of the two points 90° from
an 2blique equator.

oblique rhumb line—1, A line making the same
oblique angle with all fictitious meridians of
an oblique Mercator projeciion. Oblique par-
allels and meridians may be considered spe-
cial cases of the cblique rhumb line, 2. Any
rhumb line, real or fictitious, making an
oblique angle with its meridians. In this sense
the expression is used to distinguish such
rhumb line from parallels and meridians, real
or fictitious, which may be included in the
expression rhumb line, Sce also tictitious
rhumb line,
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oblique sketchmaaster—A type of sketchmaster
in which oblique photographs are utilized.

obligue mphere—The czlestial sphere we it ap-
pears to an observer between the equator and
the pole, where celestial bodies appear to rise
obliquely to the horizon.

obliquity of the ecliplic—The acute angle be-
tween the plane of the ecliptic (the plane of
the earth's orbit) and the piane of the celoa-
tial eguator,

obliterated corper—(USPLS) A cormner at
which therc are no remaining traces of the
monument or its accessories, but whose loca-
ticn has been perpeluated or may be recov-
ered beyond reasonable doubt, by the acts
and testimony of the interested landowners,
competent surveyors, other qualified local au-
thorities, witnesses, or by asome acceptable
record evidence.

vheervation equition—A condition equation
which connects interrelated unknowns by
means of an observed function, or a condition
equation connecting the function ckhserved
and the unknown quantity whose value is
sought.

obgerved altitude—Corrected sextant altitude;
angular distance to the center of a celestial
body sbove the celestial horizon of an ob-
server, measured along a vertical angle,
through 90°. Occasionally called true altitude.

observed angle—An angle obtained by direct
instrumental observation. A measured angle
which has been corrected for local conditions
only at the point of observation, is consid-
ered an observed angle.

observed gravity—Uncorrected value of gravity
at a station as determined from a gravity
meter.

observed gravity anomaly-—See gravity anom-
aly.

observed value—A value of a quantity that is
obtained by instrumental measurement of
the quantity. The term observed value is
often applied to the value of & quantity de-
rived from instrumental measurement after
corrections have been applied for systematic
errors, but before accidental errors have been
taken out by some method of adjustment.
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obsolete chart—A chart which is not considered
safe to use for navigation because it does not
contain the latest important navigativnal in-
formation.

obaolete grid—See secondary grid.

occultation—1, (astronomy) The disappearance
of n celestial hody behind another body of
larger apparent size, When the moon passes
between the observer and s star, the star is
said to be occulted. 2, (survey) Name applied
to & geodetic survey technique which employs
the principle of occultation where repeated
observations are made on an unkaown posi-
tion, aecurately timed with similar observa-
tions at another unknown station, and mathe-
matically reducing this data to determine the
exact geodetic position of the unknown sta-
tions. See also star occultation method,

oceupy (surveying)—To set a surveying instru-
ment over a point for the purpose of making
observations,

oceanographic station—A term used to desig-
nate oceanographic observations taken at a
geographic location from a ship that is lying
to or anchored at sea.

oceanographic station location—The accepted
geographical position at which an oceano-
graphic station was taken.

oceanographic survey—A study or examination
of conditions in the ocean or any part of it,
with reference to animal or plant life, chemi-
cal elements present, temperature gradients,
ete. Also called marine survey,

oceanography—1, The study of the sea, em-
bracing and integrating all knowledge per-
taining to the sea’s physical boundaries, the
chemistry and physics of sea water, and
marine biology. 2. In strict usage oceanog-
raphy is the description of the marine en-
vironment, whereas oceanology is the study
of the oceans and related sciences.

oceanology—See oceanography, definition 2.

octant—A type of sextant having a range of
90° and an erc of 46°.

ocular micrometer—A filar micrometer so
placed that its wire moves in the principal
focal plane of a televcope. Also termed an
eyepiece micrometer,
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odograph—A mechanical instrument contain.
ing a distance-measuring element which is
moved or turned by an amount proportional
to the actual distance traveled: a compass
element which provides a fixed-reference di-
rection; and an integrator which provides for
the resolution of the direction of motion into
components and for the summation or inte-
gration of the distance components,

oersted— The basic unit of magnetic field inten-
sity. A magnetic field with an intensity of
one oersted will exert a force of one dyne
upon & unit magnetic pole. See alse gauss.

ofice computations—Computations based on
field mearurements and include all calcula-
tions relative to the reduction of field survey
notes to graphic form for any type of survey
or for the continuation of field work.

offset-—1, (cartography) In projection con-
struction, that small distance added to the
lengih of the meridians on each side of the
central meridian in order (o determine the
top latitude of the constructed chart. 2. (sur-
veying) A short line perpendicular to a sur-
veyed line, measured to a line or point for
which data are desired, thus locating the sec-
ond line or point with reference to the first or
surveyed line. An offset is also a jog in a
survey or other line, the line having approxi-
mately the same direction both before and
after passing the jog. Offsets are measured
from a surveyod line or lines to the edges of
an irregular-shaped body of water, or to any
irregular line which it is desired to locate. 3.
See offset lithography.

offset line—A supplementary line close to and
roughly parallel with a main line, to which it
is referred by measured offsets. Where the
line for which data are desired is in such
position that it is difficult to measure over
it, the required data are obtained by running
an offset line in a convenient location and
measuring offsets from it to salient points on
the other line.

offset Llithography-—An indirect method of
vrinting whereby the ink image is trans-
ferred from the press plate to an intermadi.
ate surface of a rubbs: blanket, snd from
that 1o the paper or other atock. Also called

offwet; offset printing. Sece also tithography:
photolithography.

offset press-—A press which contains an extra
eylinder, rubber covered, upon which the hn-
age is printed first and then reprinted or
“offaet,” from this cylinder onto the paper,

offeel printing—See offset lithography.

off soundinge—Any area where the depth of
waler canuot be measured by a sounding
lead, generally conzidered to be beyond the
100-.fathom line, The opposite is on sound-
ings.

0. K. sheet—The first press impression from
euch color, or color combination, approved for
accuracy of register and color.

omni-directional radar prediction—A radar pre-
diction which is intended to be valid in most
respects from any divection of approach. The
Radar Significance Analysis Code on the
Series 200 Air Target Chart is an example of
omni-directional radar prediction, Each coded
area represenis an analysis of relative radar
intensity from all directions,

omni-gain radar prediction—A radar predic-
tion containing some information about all
radar responsive features within the pre-
dicted area. This is accomplished by predict-
ing all significant radar returns in relative
intensities basey on the predicted probability
of the return remaining on the radar scope
at decreased gain. Generally, the more in-
tense the return appears on the prediction,
the more likely it will remain on the radar
scope a8 the gain Is decreased.

one-projectur method—See one-swing method.

one-swing method—The technique employed in
relative orientation for clearing y-parallax by
maintaining one projector of a pair in a fixed
position and making all adjustments with the
second projector in relationship to the first.
Algo called one-projector methed; y-swing
method; single projector method.

one-to-one (1:1) copy—See contact nize,

on soundings--Any area where the depth of
water can be measured by a sounding lead,
generally considered to be within the 100-
fathom line. The opposite is off soundings,

141




T

opacity—See denaity, definition 1.

opaque~1. Not transmitting light. 2, Not trans-
mitting the partleular wavelengtha (which
may or may not be visible) which affecc given
photosensitive materials. Thus, a substance
may be opague to some colors and not to
others. It mauy be visually transparent, yet
actinically opaque. 3. A materinl applied to
areus of 4 negative to make it opague in those
arezs. 4. To apply a material or block-out.

open traversé—A survey traverse which be-
gins from & atation of known or adopted posi-
tion, but does not end upon such a statien,
Also termed an open-end traverse.

open-end traverse—Sce open traverse,

open window process (cartography)—A method
of preparing color separation negatives or
positives by peeling an opaque stratum from
its base in the desired arcas. It is - yrmally
used for preparing large areas covered by
vegetation or open water. Se¢ also mask,
definition 2.

operational data library-—A selective data li-
brary of extra copies of originals or dupli-
cated copies from the centralized libraries
and maintained at a production activity for
immediate support of the approved programs
of that actjvity.

Operutional Navigation Chart (ONC)—A chart
at a scale of 1:1,000,000 which represents the
combined requirements for a graphic to sat-
isfy special military operations as well as
general navigation uses. The Wcorld Aero-
nautical Chart {WAC) Series is being re.
placed by the Operational Navigation Chart
Series,

operation map—A map showing the location
and strength of frieadly forces invelved in
an operation. It may indicate predicted move-
ments and location of enemy forces.

opposition—1, The situation of two celestial
bodies having either celestial longitudes or
sidereal hour angles differing by 180 degrees.
The term is usually used only in relation to
the position of a planet or moon from the
sun. 2. The situation of two periodic quanti-
ties differing by half a cycle.
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optical axis--In a lens clement, the straight line
which passea through the centers of curva-
ture of the leps surinces. In an optical sys.
temn, the line formed by the coinciding prin.
cipal axes of the series of optical elements,
Also called axis of lens; lens axis; principal
axis,

optieal base-line messuring apparatus—A base
apparatus compored of bars whose jengths
are defined by distances between lines at or
near their ends, which are abserved by auit-
ably mounled and adjusted microscopea. In
using any optlcal base-line measuring ap-
paratus, the positiona of the bars are con.
{rulled by microscopes on stable support,
whose reticle lines may be brought into co-
incidence with the {iducial marks on the bars,
either by adjusting a bar or a microscope.

optical center—The point of intersection of
lines which represent within the lens those
rays whose emergent directions are paraliel
to their respective incident directions, This
point lies on the optical axis. An oblique ray,
even if it passes through this point, under-
goes a longitudinal displacement increasing
with the thickness of the lens.

optical at—A surface, usually of glass, ground
and polished plane within a fraction of a
wavelength of light. An optical element or
glass blank with an optical flat is used to
test the fiatness of other surfaces. Also called
fiat; optical plane.

optlical parallax—See instrument parallax,

optical path—The path followed by a ray of
light through an optical system.

optical plane—Sce optical fiat.
optical plummet-—See vertieal collimator,

optical-projection instruments—A class of in-
struments which provide projected images of
photographic prints or other opague material
superimposed on 8 map or map manuscript.
Often used for transferring detail from near-
vertical photographs or other source ma-
terial,

optical rectification—The process of projecting
the image of a tilted aerial photograph onto
a horizontal reference plane to eliminate the
image displacements caused by tilt of the
aerial >amera at the time of exposure.




optical mquare——A smgall hand instivinent used
in setting off & right angle. One form of opti-
cal square uses two plane mirrors placed at
an angle of 46° to cach other. In use, one
object s sighted direct, and another object
in #0 placed that its twice-reflected image
appeara directly in line with the first ohject,
The lines to the point of observation from the
two observed ohjects will then meet In &
right angle, In another form of optical
squsre, 8 single plane mirror is so placed that
it makes an angle of 45° with a sighting line;
one ohjert is sightad direet, and the other s
placed that its reflected image is seen also
in the sighting line,

optical system-—All the parts of a compound
lens and paecessory optical parts which are de-
signed to contribute to the formation of an
image on a photographir emulsion, or of a
visual image, or of an image on a projection
screen.

optical vernler—A microscope with vernier
lines ruled on & glass slide placed In the focal
plane common to the objective and the eye-
piece, where it is compared with the image
of the graduated circle,

optical wedge—See wedge.

optirtum ground elevation (photogrammetry)
~—The elevation of an assumed horizontal
surface in the area photographed that would
be projected at the optimum distance in the
plotting instrument,

orbit—The path of & body or purticle under the
influence of a gravitational or other force.
For example, the orhit of a celestial body is
its path relative to snother body around
which it revolves. Orbit is commonly used to
designate a closed path. See als20 inertial or-
bit; intermediate orbit; nomina} orbit; oncu-
lating orbit; polar orbit; atationary orbit:
normal orbit; central force orbit; perfurbed
orbit,

orbital altitude—The mean altitude above the

surfase of the parent body of the orbit of a
satellite.

orbital elements-—A set of six parumeters de-
fining the orbit of a body attracted by u
central force.

orbital {nelination—The direction that the path
of an orbiting body takes. In the case of an
earth satellite, this path may be defined by

the angle of inclin tion of the path to the
equator.

orbital mode—A method fur determining the
positfon of an unkiewn station position when
the unknown position cannot be viewed simui-
tanvously with known positions. The are of
the unteltite orbit is extrapolnted from the
ephiemeris of the wtellite determined by the
known xtations which pormits the del 'rmina-
tion of the position of the unknown station
dependent completely on the satellite's orbi-
tal parameters,

orbital motion—Continuous motion in a closed
path about and as a direct result of & source
of gravitational attraction,

orbital path— One of the tracks on a primary
Lody's surface traced by a satellite that orbits
about it several times in a direction ather
than normal to the primary Iexdy's axis of
rotation. Each track is displuced in a diree-
tion opposite and by sn amount egual tu the

degrees of rotation between each satellite
orbit.

orbital period-—The interval hetween successive
passages of a satellite through the same
point in its orbit, Also called period; pericd
of satellite,

arhital plane—The piane of the ellipse detined
by a central force orbit,

orbital velocity—The velucity of an earth-satel-
tite or other orbiting hody at any given point
in its orbit.

orientation---1. The act of establishing correct
relationship in direction with veference to
the points of the compass, 2, The state of
being in correet relationship in direction with
reference to the points of the compass, 3, A
map is in orieptation when the map symbaols
are parallel with their corresponding ground
features, §. A planetiable is in arientation
when lines connecting pasitions on the plane.
table sheet are parallel with the lines con-
necting  the corresponding  ground abjects.
b A surveyor's transit is in orientation if the
hovizontal cirele repds 0 when the line of
collimation is parallel to the direction it had
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at an earlier (initial) position of the instru-
ment, or to a standard line of reference. If
the line of reference is n meridian, the cirde
will show azimuths referred to that meridiun.
8, A photograph is in orientation when it
correctly presents the perspective view of the
ground or when images on the photograph
appear in the aamo direction from the point
of observation as do the corresponding map
symbois, 7, Photogrammetric orientation is
the recreation of natural terrain features at
a minfature scale by the optical projection of
overlapping shotographs. The model is
formed when all corresponding light rays
from the twe hrojectors inters~ot I8 space,
See algo absolute orientation; aeroleveling;
basal orientation; exterior orientation; in-
terlor orientation; preliminary orientation;
relative orientation; single astronomic sta-
tion datwm orientation,

orienitation insat—See inset.

orientation polnt—A picture point selected In
areas common to vertical photographs and
their corresponding obliques which serves to
establish the relationship between the verti-
cal and the oblique, Two such points are
usually selecied in each vertical photograph
and transferred to the matching oblique
phato.

ordinary tide level—Ses mean tide level

ordinates—The distances parallel to the true
(or arbitrarily asasigned) north-south axis,
More commonly called y-coordinates; also
called total latitudes.

origin—The reference position from which an-
gles or distances are reckoned. See also ¢o-
ordinates; grid origin,

origin of coordinates—A point in a system of
coordinates which serves as an initial point
in computing its elements or in prescribing
its use. The term, origin of coordinates, has
several definitions, each so well established
that a single definition cannot be prescribed
to the exclusion of others. However, the fol-
lowing are given in the order of preferred
vse; to avoid misunderstanding the use
should be defined by stating the position of
the origin in the system and giving the nu-
merical coordinates assigned it. (1) The ori-
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gin of coordinates is the point of intersection
of the coordinate axes, from which the co-
urdiieles are reckoned. In mathemstical
treatises this origin is usuully given the co-
ordinates (0, 0); in surveying, however, it is
standard practice to give this origin coordi-
nates having Inrge poa‘tlve numerical values,
thereby avoiding the use uf negative coordi-
naten. See aleo Staté coordinaie aystems. (Z)
Tihe origin of coordinates is the pojnt #-
which the coordinate values (0, 0) are as-
signat, irreapective of its poaltion with ref-
erence to the axes. {3) The origin of co-
ordinates i the point from which the
computation of the elements of the coordi-
nate system (projection) proceeds,

orizinal—See original copy.

origiaal copy  ~The photographs, artwork,
acribed matoria!, typed matter, and/or other
materials to be processed for reproduction.
Oftened shortenxd to uriginal

original model-—See master model,

original negative-—-That negative developed
from the film which was in a8 camera maga-
zine at the instant of exposure. Synonymous
with a first-generation photographic product.

origina! survey—See resurvey,

orthembadic map projection—An equal-area
map projection.

orthochromatic (photography)-—1. Cf, ar per-
taining to, or producing ‘ona! values (of lizht
or shade) in a photograph, correspondirg to
the torey of nuture. 2, Deaignating an emul-
sion sengitive to blue and green light, but not
to red.

orthodrome—See grest circle.

orthogonal —At right angles; rectangularly;
meeting, crossing, or lying at right angles,

orthogonal map projection—See orthcgraphie
map projection,

orthographic chart—A chart on the ortho-
graphic projection.

orthographic map projection—A perspective
azimuthal projection in which the projecting
lines, emanating from 4 point at infinity, are
perpendicular to a tangent plane. This pro-
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jeetlon s used chiefly in navigationsl astron-
omy for interconverting coordinates of the
celestial equator and horiznn systems. Also
called orthogonal map projection.

orthometric correction-—-A systematic correc-
tion which must be applied to a measured
difference of elevation because level syrisces
at different clevations are not exsctly parsi-
lel,

orthometric elevation—A preliminary elevation
to which the orthometric correctior has been
applied.

orthometric error—An error due to the sphe-
roidal Yorm of the earth and the activn of
cenirifugal force; level surfaces at differant
slevations are not exactly parallel.

orthomorphic chari—A chart on which very
amall ek . 3 pre correctl; represented.

orthomorphic map projcetion-—-See coafcrmal
map projection,

orthophotograph—A photographic copy, pre-
pared from a perspective photograph, in
which the displacements nf images due to tilt
and relief have been removed.

0. thophotomap—A plotomap made from an as-
sembly or orthophotographs. It may incor-
porate special cartographic treatment, photo-
graphic ~dge enhancement, color separation,
or & combination of these.

orthophotomossic~~An assembly of orthophoto-
graphs forming a uniform-scale mossic,

orthophotoscope—A photomechanieal
used for producing orthophotographs,

device,

orthoatereoscopy—A condition wherein the
horizontal and vertical distances in a steieo-
scupic model appear to be at the same scale.

oscillation—A double motion, one in each di-
rection, of a pendulum. An uscillation is comn-
posed of two successive vibrations.

osculating elements—The elements that define
an osculating orbit. See also osculating orbit.

osculating ellipse—-An ellipse that is tangent at
a point (called the epoch of osculation) to a
real orbit,

saculating orbli—The cllipse that a sateilite
would follow after a specific time “t" (the
epoch of .sculation) if all forces other than
central Inverse-square forces ceased to sct
from time 't on. An osculating orbit is tan-
gent to the real, perturbed, crbit and has the
same velocity at the point of tangency.

outer orlenistion—See exterior orientation,

outer planetp—Tie planets with orbits larger
than that of Mars; Jupiter, SBaturn, Uranus,
Neptune, and Pluto.

ontline map—a4 map which presents just suf-
ficient geographic information to permit the
correlution of additional data placed upon it.

overcharging-—Applying excessive additional
information (aeronauticai or navigational) to
a map or chart resulting in clutter,

overhang (aerial photography)—The additional
exposures beyond the boundary cf an area to
be photographed, usually two exposures at
the ends of earh strip to sssure complete
stereoscopie coverage.

overlap—1, The amount by which one photo-
graph includes ithe 2ame area as covered by
another, customarily expressed as a per-
centage, See alsn forward lap; side lap. 2.
That portion of 8 map or chart which over-
laps the area covered by anothey of the same
series. 3, An area included within two surveys
of record, whirh by recovd are described as
having one or more common boundary lines
with no inclusion of identical parts,

overlapping grid—In the military grid refer-
ence system any part of a large-scale sheet
that falls within approximately 25 miles of a
grid junction or a spheroid junction, the
sheet will normally bear the gri? for the
neighboring area and is designated as the
overlupping grid. Overlapping grids are usu-
ally depicted by tick marks inside and/or out-
side the neatline of the map sheet. See also
major grid.

overlapping mean—See consecutive mean.

overlapping pair (photogrammetry)—Two pho-
tographs takern at ditferent expusure stations
in such a manner that a portion of one photo-
graph shows the same terrain as shown on a
portich of the other photograph. This term
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covers the general cuse and does not imply
that the photographs were taken for sterco-
scupic examination, See also sterevecopic

pair.

overlay-—1. A printing or drawing on a trans-
parent or translucent medium at the same
~ ile &8 & map, chart, or other graphie, to
show detaila not appearing, or requiring spe-
cial emphasis, ou the original. 2. (lithog-
raphy) Additional data, ur a pattern, printed
after the other features, so as to "overlay”
them, See also correction overlay; historicat
overlay; mudar intelligence/surface height
(RI/SH) overlay; selection overlay.
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overprint—1, New mnicrial printed or stamped

upon A map or chart to show data of impor-
tance or special use, in addition to that origi-
nally printed. Also, to make suck a print.
Also called surprint, 2. A feuture of a com-
posite map image incidentally printed so aa
to interfere with another feature.

oversheel—A transparency or a print of a map

compilation used for recording supplemental
information,

oversize chari——A chart whose neatlines have

been extended slightly, thereby increaaing
the sheet size to include a small land area
in order to avoid publishing a separate
graphic of that area.
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PC~1000 eamera—-A trade name for a geodetic
stellar camera having a focal length of 1,000
mm,

PZS trigngle—Sce astronomical triangle.

panchromatic (photography) — Seasitive to
light of all colors, as a film or plate emulsion.

pancratic system—A variable-power optical
syatem. More commonly called zoom system.

panel—]. (cartcgraphy) See¢ panel base. 2.
(phctogrammetry) An element of a target
used for control-station identification on
aerial photography. Panels are made of cloth,
plastics, plywood, or masonite, and are posi-
tioned in & symmetrical pattern centered on
the station. See also target.

panel base (cartography)—The completed as-
sembly of pieces of film positives onto a grid
or projection which is used as a base for
compilation. Erroneously called film mosaic.
Also called panel.

paneling—1, (cartography) Cutting a film posi-
tive or a map in which some distortion i:
involved, into several pieces and cementing
them in place, on a projection constructed on
a stable base medium, in such a way that
the error is distributed in small amounts
throughout the area rather than being local-
ized. 2. (surveying) The placement of panels
on a control station to facilitate station iden-
tification on aerial photography.

panoramic camera-—A camera which takes a
partial or complete pano.ama of the terrain.
Some designs utilize a lens which revolves
about an axis perpendicular to the optical
axis; in other designs, the camera itself is
revolved by clockwork to obtain a panoramic
field of view. Contrast with frame camera.

panoramic distortion—The displacement of
ground points from their expected perspec-
tive pusitions, caused by the cyiindrical shape

of the negative film surface and the scanning
action of the lens in a panoramic camera sys-
temn.

panoramic photograph-Photography abtained
from a panoramic camera.

pantograph-—An instrument for copying maps,
drawings, or other graphics at a predeter-
mined scale. Pantographs capable of adjust-
ment for several scales are known as fixed-
rativ pantographs. See also two-dimensicnal
pantograph.

paper-strip method (rectification)—A graph-
ical method of making a point-by-point recti-
fication based on the invariance of the cross
ratio. A modification of this technique per-
mits map detail to be revised from an oblique
aerial photograph based on the projectivity
of straight lines,

parallactic aberration—Sece differential aberra-
tion,

parallac '~ angle—1. (astronomy) The angle be-
tween wdy's hour circle and its vertical
circh. A L called position angle. 2, (photo-
gramme: 'y) The angle subtended by the eye
base of the observer at the object viewed,
Also called angle of convergence; angular
parallax.

pai allactic error-—An error caused by personal
or instrument parallax.

parallactic grid (photogrammetry)—A uniform
pattern of rectangular lines drawn or en-
graved on some transparent material, usually
glass, and placed either over the photographs
of a stereoscopic pair or in the optical system
of a stereoscope, in order to provide a con-
tinuous floating-mark system.

parallactic inequality —A secondary effort in
solar perturbations in the moon's longitude
due to the ellipticity of the earth's orbit.
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parallax—1. The apparent displacement of the
positlon of a body, with respect to a referaiice
point or system, caused by a shift in the point
of observation. 2. The apparent displacement
between objects on the earth’s surface due to
their difference in elevation, See also rbsolute
stervoscopic parallax; age of parallax inequal-
ity; angular parsilay; annual parailax: equs-
torial horizontal parsilax; geocentric paral
lax; horizotital paralinx; instrument paral
lnx; linear parallax; lunar parallax; residual
parailax; solar paraliax; want of correspond.
ence; y-parallax,

paraliax age—See age of paraiiax inequality.
parallax ber—See stereometer,

parallax difference—The difference in the abso-
lute stereoscopic parallaxes of two points im-
aged on a pair of photographs. Customarily
used in determination of the difference in
elevation of objects.

paraliax in sititude—Geocentric parallax at any
altitude, 'vhe expression is used to distinguish
the narallax at the given altitude from the
horizontal parallax when the body is in the
horizon,

parallax inequality—The variation in the range
of tide or in the speed of tidal currents be-
cause of the continual change in the distance
of the moon from the earth, The range of
tide and speed of tidal currents tend to iu-
crzase as the moon approaches perigee and
fo decrease as it approackes apogee.

parallel—A circle on the surface of the earth,
parallel o the plane of the equator and con-
necting all points of equal latitude, or a circle
parallel to the primary great circle of a
sphere or spheroid; also, a clcsed curve ap-
proximating such a circle. See also astro-
nomicai pavallel; auxilinry standard paralle!
(USPLS); ecliptic parallel; fictitious paral-
Jel; geodetic parallel; geographic parallel;
grid parallel; inverse parallel; oblique paral-
Jel; standard parallel; transverse paraliel.

parallel of altitude—A circle of the celestial
sphere parallel to the horizon connecting all
points of equal altitude. Also called almu-
cantar; sititude circle; circle of equal alti-
tude.
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paralle] of declination—A circle of the celestiz!
sphere paraliel to the celestial equator, Also
called celestial parallel; circle of equal decli-
nation.

paralie] of latitude—See circle of longitude.

parallel plate—An optical disk with optically
flat, parallel surfaces: used especially in opti-
cal micrometers. Also called plane-parallel
plate. See also optical Bat,

paraliel sphere-—The celestial sphere as it ap-
pears to an observer at the pole, where celes-
tial bodies appear to move paralle! to the
horizon,

parametric equations——A set of equations in
which the independent variables or coordi-
nates are each expressed in terms of a
parameter.

parametric latitude—The angle at the center
of a sphere which is tangent to the spheroid
along the geodetic equator, between the plane
of the equator and the radius to the point
intersected on the sphere by a straight line
perpendicular to the plane of the equator and
passing through the point on the spheroid
whose parametric latitude is defined. Para-
metric latitude is an auxiliary latitude used
in problems of geodesy and cartography. In
astronomical work, when the term reduced
latitude is used, geocentric latitude is meant,
Same as geometric latitude; reduced latitude.

paraxial ray—A ray whose path lies very near
the axis of a lens and which intersects the
lens surface at a point very close to its ver-
tex and at nearly normal incidence.

partial tide-—See constituent.

pass—1. A gingle cireuit of the earth by a
satellite. See also orbit. 2. The period of time
a satellite is within telemetry range of a data
acquisition station. 3. (mensuration) One
complete zet of pointings or measurements on
a specific plate, rcsuau, or oiher media con-
taining photographic imagery.

pass point—A point whoss norizontal and/or
vertical position is determined from photo-
graphs by photogrummetric methods and
which is intended for use (as in the manner
of a supplemental control point) in the orien-
tation of other photographs. Alse called pho-

.
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togrammetric point, See aleo annex peint;
supplemental elevation; supplemental posi.
tion.

passive satellite—A matellite which contains no
power sources to augment ouiput power; a
satellite which is & passive reflector.

path—The projection of the orbital plane of
the satellite on the earth’s aurface; the locus
of the satellite subpoint,

Peaucellier-Carpentier inversor—A modified
Carpentier inversor coupled to the linkage
system of a Peaucellier inversor to provide a
mechanical means of solving the linear and
angular elementa of rectification

Peaucellier inversor—A class of inversor pro-
viding a mechanical solution for the linear
and angular elements of rectification. Also
called scissors inversor,

peel (positive/negative)—A technique of re-
moving the opague stratum from its support-
ing base. Peeling between etched outline im-
ages produces a negative; peeling outside of
the etched outline images produces a positive,
See also mask, definition 2,

peep-sight alidade—A type of alidade consist-
ing of a peep sight mounted on a straight-
edge.

peep-sight compass—The sights of a compass
formed by standards with slits for a sighting
medium rather than a telescope.

peg adjustment—A method of adjusting a level-
ing instrument of the dumpy level type, to
make the line of collimation parallel with the
axis of the spirit level, and employing two
stable marks (pegs) the length of one instru-
ment sight apart. Also called 11/10 peg ad-
justment.

peg test—A method of testing the collimation
adjustment of a leveling instrument.

Pemberton leveling rod—A speaking rod
marked with alternate rows of circular and
diamond-shaped dots, running diagonally
across the rod. Read to hundredths of a foot.

pencil of light—A bundle of rzys originating at,
or directed to, a single point.

pendutum-.-1, In general, 8 body w0 suspendad as
to swing freely to and fro under the influence
of gravity and momentum, 2, A vertical bar
no supported from below by a stiff spring us
to vibrate to and fro under the combined
action of gravity and the restoring force of
the spring. See also compound pendulum;
dummy pendulum; free-awinging pendulum;
idie pendulam; invar pendulum: invariable
pendulum; Mendenhall pendulum; quartz
pendulant; receiver; reversible pendulum:
simple pendulum; working pendulum.

pendulum  alidade—A  (elescopic aiidade in
which a pendulum device replaces the con-
ventional bubble for establishing a horizontal
reference line from which vertical angles may
be measured.

pendulum antrolabe—An astronomicsl instru-
ment using a constant altitude for position
determination., Its distinctive featur: is a
mirror suspended on top of a pendulum to
form the artificial horizon.

pendulum level—A leveling instrument in
which the line of sight is automatically main-
tained horizontal by means of a built-in
pendulum device.

percent of enlargement/reduction—The factor
by which an original is to be enlarged or re-
duced in reproduction. A 60% linear enlarge-
ment of a 4” x 6” original would be 6" x 714",
while a 509~ reduction of the same original
would be 27 x 214", See also scale of repro.
duction,

percent of slope—See gradient,
periapsis—See pericenter,

perinstron—That point of the orbit of one
member of a double star system at which the
stars are nearest together. That point at
which they are farthest apart is called apas-
tron.

pericenter—In au elliptical orbit, the point in
the orbit which is the nearest distance from
the focus where the attracting mass is lo-
cated, The peiicenter is at one end of the
major axis of the orbital ellipse. Also called
periapais; perifocus.

pericynthian—See periiune,
perifocus—See pericenter.
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perigee—The point at which a satellite orbit
is the leaat distance from the center of the
gravitational field nf the controlling body or
bodies; opposed to apogee.

perigee-io-perigee period—See anomalistic pe-
riod.

perihellon—The point in the elliptical orbit of a
pianet which is the nearest to the sun, when
the sun is the center of attraction, Contrasted
with aphelion,

perilune—The point of clusest approach of an
orbiting body to the moon. Also calied peri-
cynthian,

period—1. The interval needed to complete a
cycle. 2. See orbital period, 3. Specifically, the
interval betwen passages at a fixed point of &
given phase of a simple harmonic wave; the
reciprocal of frequency. See aqlso anomalistic
period; nodical period; sidereai period.

period of satellite—See orbital period.

periodic error—An error whose amplitude and
direction vary systematically with time,

periodic perturbations—Perturbations to the
orbit of a planet or satellite which change
direction in regular or periodic fashion in
time, such that the average effect over a long
period of time is zero.

periodic terms—In the mathematical expression
of an orbit, terms which vary with time in
both magnitude and direction in a periodic
fashion.

permanent bench mark (PBM)—A bench mark
of as nearly permanent character as it is
practicable to establish. Usually designated
simply as a bench mark-or BM. A perma-
nent bench mark is intended to maintain its
elevation with reference to an adopted datum
without change over a long period of time,
Also called monumented bench mark,

perpendicular—A perpendicular line, plane, ete.
A distinction is sometimes inade between per-
pendicular and normal, the former applying
to a line at right anglea to a straight line or
plane, and the latter referring to a line at
right angles to a curve or curved surface,

perpendicular equation (traverse)-—A condition
equation to reduce to zero the algebraic sum
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of the projectiona of the soparate lines of a
traverse upon perpendicuiars to a fixed line
with which the traverse forms a closed fignre,

personal equation—The time interval between
the sensory perception of a phenomenon and
the motor reaction thereto. A personal equa.
tion may be either positive or negative, as an
vbserver may anticipate the occurrance of an
event, or wait untfl he actually sees it occur
before making a record. This is a systematic
error, treated as the constant type.

personsl error—An error caused by an indi-
vidunrl's personal habita, hig inability to per-
ceive or measure dimensionnl values exactly,
or by his tendency to rvact mentally and
physically in a uniform manner under similar
conditions, Contrasted with blunder; mistake.

personal parallax—See instrument parallax.

perspective—The appearance to the eye of
objects in respect o their relative distance
and position.

perspective axis—See axis of homology.

perspeciive center—The point of origin or ter-
mination of bundles of perspective rays. The
two such points usually associated with a
survey photograph are the interior perspec-
tive center and the exterior perspective cen-
ter, In a perfect lens-camera system, perapec-
tive rays from the interior perspective center
to the photographic images enclose the same
angles as do the corresponding rays from the
exterior perspective center to the objects
photographed. In a lens having distortion,
this is true only for a particular zone of the
photograph. In a perfectly adjusted lens-
camera system, the exterior and interior
perspective centers correspond, respectively,
to the front and rear nodal pointa of the
camera lens. Also called center of projection.

perspective chart—A chart on a perspective
projection.

perapective grid (photogrammetry)—A net-
work of lines, drawn or superimposed on a
photograpl., to represent the perspective of a
systermatic nelwork of lines on the ground
or datum plane, Also called Canadian grid.
See also grid method.
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perapective map projeetion—A map projection

produced by straight linex radiating from u
selected point and passing through points on
the sphere to the plane of projection, Some-
times caled & geometric map projection. The
plane of projection is usually tangent to the
sphere which represents the earth at the cen-
ter of the area being mapped; the point of
projection is or. the diameter of the sphere
which passes through the point of tangency,
and at some selected point on that diameter,

perspective map projection upon a tangent cyl-

inder—A cylindrical map projection upon a
cylinder tangent to & sphere, by means of
straight lines radiating from the center of the
sphere. The geographic meridians are repre-
sented by a family of equally spaced parallel
straight lines, perpendicular to a second fam-
ily of parallel straight lines which represent
the geographic parallels. The spacing, with
respect to the equator, of the lines which
represent the parallels, increases as the tan-
gent of the latitude; the line representing 80°
latitude is at an infinite distance from the
line which represents the equator. Not to be
confused with the Mercator map projection to
which it bears some general resemblance,

perspective plane-~Any plane containing the

perspective center, The intersection of a per-
spective plane and the ground wiill always
appear as a straight line on an aerial photo-
graph.

perspective projection—The projection of

points by straight lines drawn through them
from some given point to an intersection
with the plane of projection. Unless other-
wise indicated, the point of projection is
understood to be at a finite distance from the
plane of projection.

resisting medium  (stmoespheie) ; fallure of
the parent body to act an a point mass, and so
forth., See also gravitational perturbations;
long period perturbations; lunisolar perturba-
tionn; nongravitational perturhations; period.
ic perturbations; secular perturbations; short
period perturbations; terreatrial mnerturhn-
tions,

perturbed orbit—The orbit of a satellite differ-

ing from its normal orbit due to various dis-
turbing effects, such g nonsymmetrical grav-
itational effects, atmospheric drag, radiation
pressure, and so forth, Sce alao perturbations,

perturbing factors (forces)-—In celestial me.

chanics, any force that acts on the orbiting
body to change its orbit from a central force
orbit.

phase-——1. (gencral) Of a periodic quantity, for

a particular value of the independent vari-
able, the fractional part of a period through
which the independent variable hag advanced,
nieasured from an arbitrary reference. 2, The
visible aspect of an object. 3. (surveying)
The apparent displacement of an ohject or
signal caused by one side being more strongly
illuminated than the other, The resultant cr-
ror in pointing is similar to the error caused
by observing an eccentric signal. 4. (astron-
omy) A stage in a cycle of recurring aspects,
caused by a systematic variation of the ijllu-
mination of an object, The moon passes
through its phases, new moon to full moon
and back to new moon, as its position relative
to the sun and earth changes.

phase age—Sece age of phase inequality.
phase angle —1. The phase difference of two pe-

riodically recurring phenomera of the same
frequency, expressed in angular measure. 2.
The angle at a celestial body between the sun

and earth,

phase inequality—Variations in the tide or tidal
curvents associated with changes in the phase

perspective ray—A line joining a perspective
center and a point object, See also image ray.

perapective spatial model—Optical reconstruc-

tion of an area of terrain showing depth by
viewing & pair of aerial photographs through
a stereoscope.

perturhations—In celeatial mechanics, differ-

ences of the actuval orbit from a central force
orhit, arising from some exte'nal force such
as a third body attracting the other two; a

of the moon. At new and full moon (springs)
the tide-producing forces of the sun and moon
act in conjunction, resulting in greater than
average tide and tidal currents. At first and
last quarters of the moon (neaps) the tide-
producing forces oppose each other, resuiting
in smaller than average tide and tidal cur-
rents.
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Philadelphia leveling rod—A two-piece target
red, with graduation marks so styled that it
may also be used as a speaking rod. For
heights greater than 7 feet the target is
clamped at 7 feet, and raised by extending
the rod. As a target rod, it is read by vernler
to thousandths of a foot; as @ speaking rod,
to half-hundrodths.

photoalidade—A photogrammetric instrument
having & telescopic alidade, a plateholder, and
& hinged ruling arm mounted on a tripod
frame. It is used for plotting lines of direction
and mesasuring vertical angles to aclected fea-
tures gppearing on oblique and terrestrial
photographs.

photoangular—Se¢e anguistor.

photobase—The distance between the principal
points of two adajucent prints of a series
of vertical aerial photographs. It is usually
measured on ote print after transferring the
principal point of the other print.

photocompose—To mechanically impose one or
more images by step-and-repeat sxposures in
predetermined positions on & press plate or
negative by means of a photocomposing ma-
chine,

photo-contour mep—Essentially, a topographic
map upon which the planimetric detail is de-
picted photographically in its correct posi-
tion. It is usually prepared from conversrent
photography although conventional veriical
photography can be used.

photo-contour process—A process develored to
combine, in & photo-contour map, that infor-
mation normaily portrayed on a topographic
drawing and an aevial photograph. The sys-
tem usually is composed of three ciements; a
conventional stereoploiter for conteuring, a
rectifier for tiit rectification of the aerial
photographs, and a zone printer to eliminate
relief displacement. It is designed to utilize
convergent phetographs although normal ver-
tical photographs can be utilized as well,

photocontrol base—See control point.

photocontrol diagram—Any selected base map
or photo index on which proposed ground
control networks, to include proposed posi-

tions for pass points, are delineated. Con-
trasted with photocontrol index map.
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photocontrol index map—Any selected base
map or photo index on which ground control
and photo identified ground points (pass
points and photogrammetric pointa) are de.
picted and identified. Contrasted with photo-
control dingram,

photocontrol point . See controel polnt.

photodelineation-—-The systematic identifica-
tion, selection, and tracing or outlining on
serial photographs of ground features that
will correctly portriay the terrain characteris-
tics, See alzo dellnsation.

photogoniometer—An instrument for measur-
ing angles from the true perapective center
to points on a photograph.

photogrammetric camern—A general term ap-
plicable to any camera used in any of the
several branches of photogrammetry,

photogrammetric compilation—See compilation,
definition 2.

photogrammetiic control—Horizontal control
established by photogrammetric triangula-
tion methods, Also called minor control; mul.
tiplex control.

photogrammetric control point—A horizontal
control point which has been established by
photogrammetric triangulation,

photogrammetric map—Sees stereometric map.
photogrammetric point—See pass point,

photogrammetric pyramid—An  analytical
method for the precise determination of pho-
tographic tilt, consisting of a ground pyramid
and a photo pyramid, which represent s spa-
tial configuration formed by three cuntrol
points of known positicn on the photograph
(forming a triangle) and the exposure sta.
tion. See also ground pyramid; photo pyra-
mid,

photogrammetric rectification—See rectifica-
tion,

photogrammetric survey—A survey utilizing
either terrestrial or aerial photographa,

photogrammetric triangulation—See phototri-
angulation.
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photogramimetry—The science and art of ob-
talning reliable measurements of natural or
artificial fesatures from their image on a pho-
tograph. As used in cartography, it refers
more specifically to the science of preparimy
charts and maps from serial photographs,
See also aeriai photogrammetry; snaiyticnl
photogrammetry;  stereophotogrammeiry;
terrestrial photogrammetry,

photograph—A genersl term for a positive or
negative picture made with a camera on
sensitised material, er prints from such a
camera original, See also aerial photograph;
convergent photography; equivalent vertical
photograph; high-oblique photograph; homol-
ogous phetograph; horizon photograph; hori-
zontal photograph; lorop photography; low.
oblique photograph: meiric photography;
molded aerial photograph; multiple-lens pho-
tograph; obliquc photograph; orthophoto-
graph; panoramic photograph; pin-point pho-
tograph; radar photography; split-verticai
photograph; supplementary photography;
terrestrial photograph; iricamera photog-
raphy; trimetrogon photography.

photograph center—-The center of a photograph
as indicated by the images of the fiducial
mark or marks of the camera. In a perfectly
adjusted camera, the photograph center and
the principal point are identical,

photograph coordinates—A system of coordi-
nates, either rectangular or polar, describing
the position of & point on & photograph.

photograph meridian—The image on a photo-
graph of any horizontal line in the cbject
space which is parallel to the principal plane.
Since all such lines meet at infinity, the image
of the meeting point is at the intersection of
the principal line and the horizon trace and
all photograph meridians pass through that
point.

photograph nadir—The point at which a vertical
line through the perspective center of the
camera lens pierces the plane of the photo-
graph. Also referred to as the nadir point,

photograph parallel—The image on a photo-
graph of any horizontal line in the object
space which is perpendicular to the principal
plane. All photograph parsllels are perpen-
dicular to the principal line.

photograph perpendicular--The perpendicular
{from the interior perspective center to the
plane of the photograph.

photograph plane—The plane In the camera in
which the plate or film is held. It is not ex-
actly the primary focal plane of the Jens, but
{s a plane placed 30 as to securc the best bal-
ance of sharp focus on all parts of the plate
or film. Alio called image plane.

phitograph plumb point—See preferred term
phetograph nadir,

photographic datum-——The effective datum for
each photograph, It is a horizontal plane at
the average elevation of the terrain, on which
distances measured will be at the average
scale of the photograph.

photographic interpretation—The examination
of photographic images for the purpose of
identifying objects and deducing their sig-
nificance, Often shortened to photointerpreta-
tion.

photographic reading—A term used to describe
an elementary form of photographic interpre-
tation, usually limited to simple identification
and description of objects imaged in photo-
graphs.

photographic reduction—The production of a
negative, diapositive, or print at a scale
smaller than the original,

photographic survey—A survey accomplished
from either aerial photographs or terrestrial
photographs, or from a combination of both.

Photographic Zenith Tube (PZT)—The most
precise instrument for meridian obscrvations.
No corrections are required for level, azi-
muth, collimation, or flexure. Each observa-
tion gives 8 measure of both the time and the
latitude.

photography—The art or process of producing
images on Bensitized material through the ac-
tion of light. The term photography is some-
times incorrectly used in place of photo-
graphs; however, the distinction hetween the
process and the product is a valuable one and
should be ohserved. See also direct photog-
raphy; indirect photography.



photoidentification (surveying)—The detection,
identification, and marking of ground survey
stationa on aerial photographa, Positive iden-
tification and location is required if survey
duta are to be used to control photogram-
metric compilation, Also called controlsta-
tion identification.

photo index—1. An index map made by assemn.
bling the individual photographs into their
proper relative positions and copying the
assembly photographically at a reduced scale.
Alap ¢nlled index to photography. 2. An over-
lay, keyed to n base map, indicating the loca-
tion and area covered by individual photo-
graphs and/or fiight strips. Also called photo
plot; plot map; sortie plot.

photointerpretation—Sece photographic inter.
pretation.

photointerpretation key—Reference materials
designed to facilitate rapid and accurate iden-
tification and the determination of the aig-
nificance of objects or conditions from an
gnalysis of their photo images.

photointerpretometer—A device, used in con-
junction with a pocket stereoscope, for mak-
ing vertical and horizontal measurementa.

photalithography—A  lithcgraphic  printing
process in which photographc products are
used to produce an image on the printing sur-
face, See also lithography ; offset lithography.

photomap—A reproduction of a photograph or
photomosaic upon which grid lines, marginal
data, contours, place names, boundaries, and
other cultural data may be added. Planimetric
and hydrographic features may be over-
printed in various colors in which case it is
called a color-intensified photomap.

photomap back-up—A photomap printed on the
back of a line map of the same area and at
the same scale.

photomapping-—The art of making maps and
charts by piecing together information
gathered from other maps or charts, or from
photographs.

photomechanical—Pertaining to or designating
any reproduction process by a combination
of photographic and mechanieal operations,
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photo plot-—See photo index,

photo pyramid—A component of an analytiesl
method of precise determination of photo-
graphic tilt which represents a specific apatial
configuration formed by three contro! points
of known position on the photograph {(form-
ing a triangle) and the exposure statlon.
When used with the ground pyramid, it per-
miis the exact position of the exposuie ats-
tion to be determined and, by analytical
techniques, the exact tilt of the photograph.
Sce alyo ground pyramid,

photo-revised map—A topographic or planimet-
ric map which has been revised by photo-
pianimetric methods.

photo revision—The process of making changes
on a map based upon information obtained
from a study of serial photographs.

photo scale—See scale, definition 1.

photosphere—The intensely bright portion of
the sun visible to the unaided eye,

phototheodolite—A ground-surveying instru-
ment combining & survey camera and a tran-
sit; used for measuring the angular orienta-
tion of the camera at the moment of exposure.
Sometimes called camers transit,

phototopography—The science of surveying in
which the detail is plotted entirely frem pho-
tographs taken at suitable ground stations.
See glso terrestrial photogrammetry.

phototrianxuiation—The process for the exten-
sion of horizontal and/or vertical control
whereby the measurements of angles and/or
distances on overlapping photographs are
related into a spatial solution using the per-
spective principles of the photographs. Gen.
erally, this process involves using aerial pho-
tographs and is called aerotriangulation,
aerial triangulation, or photogrammetric tri-
angulation. See also analytical nadir-point
triangulation; analytical photo-triangulation;
analytical radial triangulation; Arundel
method; bridging; cantilever extension; di.
rect radial triangulation; extension of con-
trol; graphical radial triangulation: hand-
templet triangulstion; isocenter triangula.
tion; mechanical templet triangulation;
multiplex triangulation; nadir-point triangu.




lation; radial triungulation; slotted-ltemplet
trinnguiation; spider-templet trinnguintion;
steresotemplet triangulation; stereotrianguia-

picture plane—A plane upon which can be pro-
jectad & svatem of linee or ravs from an ob-
ject to form an image or picture. in pers

tion; strip zadial triangulation; templet spective drawing, the system of rays is un-
method. derstood to converge to a single point. In
photograrametry, the photograph is the pic-

phototrig truverme—A vertical-angle traverse turc plane.

employing phototrig methods; a procedure i
for determining elavationa trigonometrically,  Plctare point—Sce control point.

wherein horiicntal distances are determined Pilotage Chart (PC)—A chart at the scale of

photogrﬁmmc‘tﬂc@d!y dnd vertical angles are 1:500,000 used for preflight planning and
. either measured instrumentally in the field, inflight navigation ang for shorl-range flights

i or are obtained from measurements on ter- using dead reckoning and visual pilotage.

j reatrial photographs,

- pilot chari—Special charts, lssued monthly or
' phototypesetter—A type setting unit compris- quarterly, covering the nceans of the worid.
ing two separate and independent units: the They show meteorological, oceanographic,
keyboard unit and the photographic unit. and hydrographic data for use in conjune-
Composition is accomplished at the keyboard tion with conventional charts. Timely articles
unit, essentially an electric typewriter, which of professional interest to the seafarer are

produces a typewritten proof copy and a published on the backa.
perforated tape, The tape is then fed at any
convenient time thereafter to the photo.  pilot sheet—A sample of a new series, made as
mphic unit which produces a ﬁght.reading & trial in anticipation of a map seriea, to dis-
film positive suitable for stick-up work. close the problems which oceur in the various
stages of compilation, drafting, and repro-

physical characteristic (target)—The visible duction. It is later used as a guide in develop-

material aspecta of & target or installation, ing the series. Also called prototype,
) including, but not limited to, dimensions, . '

structural materials, predominant height, Pilot’s trace—Annotations made by the pilot on

configurat’on, and orientation of its various a flight map or overlay showing the flight
Components such as bundinzs' atmcturea’ HI?ES. that were flown dunnl a Dhl)t()zrﬂphl(‘
runways, and associated facilities and serv- mission,

ices,

pin (surveying)-Steel pins used {o mark tape

{ano-wire tape—Pianc wire used instead of a lengths when the measurement between two
1 metallic ribbon tape when it is advisable to points is more than one tape (or chain)
control hydrography by precise traverse length apart. A set consists of eleven pins.

rather than by a weak extension of triangula- Alao called chaining pin; taping pin; survey-
tion. or's arrow ; taping arrow,

pinholes—Tiny clear spots on negative images
caused by dust, air bells, or undissolved
chemicals.

pictochrome process—The process employed to

produce pictomaps, Consists of three tonal

separationa photographically extracted from

! 8 photomosaic, block-out masks, drafted sym-  pinpoint photograph—A single serial photo-

l , bols, and names data, graph of a specific area or target usually
| taken at a large scale,

pictomap—A map supplement on which the
photographic imagery of a standard photo- pinpoint target—A target which is a precisely

f mosaic has been converted into interpretable identified point rather than an area. Con-
| colors and symbols by means of tonal mask- trasted with urea target, Se¢ clso precise
| ing techniques. installation position.

!

; plcture control point—See contrel point, pip—See blip.
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pitch—1, (alr navigation) A rotation of an air-
craft about the horizontal axls normal to ite
longitudinal ax!a 80 as to cause a nose-up or
tiosr-down attitude. 2. (photogrammetry) A
rotation of the camera, or of the photogranh.
coordinate aystem, about either the photo-
graph y-axis or the exterior Y-axis; tip or
longitudina} tilt. In some photogrammetric
instruments and in anaivtical applications,
the uymbol phi (¢) may be used,

place-—Secc posltion, definition 2.

place names—The descriptive or pruper name
assigned {o cartographic features, Policies
and decisivns governing place names are es-
tablished by the United States Board on Geo-
graphic Names.

plane--Se¢ collimation plane; ground nlane;
horizontal plane; nodal plane; photograph
plane; picture plane; principal plane; tangent
plane; vertical plane.

plane coordinates —Sce plane-rectangular co-
ordinates.

plane elliptic arc—Any part of the line formed
by the intersecticnh of a plane and an ellip-
soid.

plane paralilel plate—See parallel plate.

plane polar coordinates— A system of polar co-
ordinates in which the points all lie in one
plane, In the terminology of analytical ge-
ometry, the distance from the origin to the
point is the magnitude of the radius vector
and the polar distance is the vectorial angle,

plane-recentangular coordinates—A system of
coordinates in a horizontal plane, used to de-
scribe the positions of points with respect to
an arbitrary origin. The origin is established
by a pair of axes which intersect at right
angles. The position of a point is determined
by the perpendicular distances to these axes,
Sometimes called plane coordinates,

plane survey—A survey in which the surface
of the earth is considered a plane. For small
areas, precise results may be obtained with
plane-surveying methods, but the accuracy
and precision of such results will decrease as
the area surveyed increases in size,
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planetable—A field device for plotting the lines
uf & aurvey direcily from observations, 1t con-
dists essentially of a drawing board mounted
on a tripod, with a straightedge on which a
sighting vane or telcscope is mounted.

planciable mup—A map complled by planctable
methods, The term includes maps made by
coinplete field mapping on A base projection
and field contouring on a planimetric-base
MAap.

pisnetable traverse—A graphical traverse ac-
complished by planetable methods.

planet—A celestial body of the solar system,
revolving around the sun in a nearly circular
orbit, or a similar body revolving around a
star. See alzo asterold; inferior planets; inner
planeis; major planets; minor planets; navi.
gutional planets; outer planets; principal
planets; superior planets,

planetary aberration—The angular displace-
ment of the geometric direction between the
ohject and the observer at the instant of
light-emisgion, from the geometric direction
at the instant of observation,

planetary configurations—Apparent positions
of the planets relative to each other and to
other bodies of the solar syatem, as seen from
the earth.

planetary geometry——1. Mathematical treat-
ment of the shape and figure of a planet. 2.
Mathematical treatment of reiationships be-
tween two or more planets and/or their
orbits.

planetary precession—That component of gen-
eral precession caused by the effect of other
planets on the equatorial protuberance of the
earth, producing an eastwerd motion of the
equinoxes along the ecliptic,

planetoid —See asleroid,

planimeter-——A mechanical integrator for meas-
uring the area of a plane surface. Sece also
polar planimeter.

planimetric-buse map—A map prepared from
aerial photographs by photogrammetric
methods, as & guide or base for contouring,

planimetric map—A map representing only the
horizontal pesition of featurea. Sometfimes
called a line map.
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planimetry—1. The acience of measuring plane
surfaces; horizontal measurements, 2. Parts
of A map which represent everything ex.
cept relief; that is, works of man, and natural
features such as woods and water.

planisphere—A representation, on a plane, of
the celestial sphere, especially one on a polar
projection, with means provided for making
certain measurements such as altitude and
azimuth,

planispheric astrolabe-—An astrolabe consisting
of a full graduated circle with a centrally
mounted alidade and accessory adjustable
piates on which are engraved stereographic
projections of the heavens and of the sphere
for Jocal latitudes.

planning chart—One designed specifically for
planning flight operations,

planning map—Small-scale military map used
for general planning purposes,

Plan Position Indicator (PPI)-—1. A cathode-
ray indicator in which a signal appears on a
radial line. Distance is indicated radially and
bearing a8 an angle. 2. In radar technique, a
cathode-ray indicator on which blips pro-
duced from reflecting objects and transpond-
ers are shown in plan position, thus forming
& maplike display.

piastic block—The block of bonded celluiose-
acetate sheets, each sheet equal in thickness
to the contour interval at the scale of the
relief model, from which the terrain base
is cut. Also called laminate,

plaatic relief map—A topographic map printed
on plastic and molded into a three-dimen-
sional form. The plastic medium is generally
formed by heat and vacuum over a terrain
model to achieve the three-dimensional rep-
resentation,

plat—A diagram drawn to scale showing land
boundaries and subdivigions, together with
all data essential to the description and iden-
tification of the several units shown thereon,
and including one or more certificates indi-
cating due approval. A plat differs from a
map in that it does not nececsarily show addi-
tional cultural, drainage, and relief features.
See also eadastral map.

plate—A thin, metal, plastie, or paper sheet,
that carries the printing image and whose
surface is treated to make only the image
areas ink-reccptive. Alzo called press plate.
Sec also color plite; combination plste,

plate coordinates-~The x and v coordinales of
control points appearing on s photographic
plate,

plate level—A spirit level attached to the plate
of & surveying instrument for leveling the
graduated circle or, indirectly, making the
vertical axis truly vertical.

plate reduction—Scaling of control point im-
ages on a stellar plate,

Platonic year-—Sece great year.

plot {plottiag)-—1. The mechanical or mathe-
matical process by which peints or detail are
located and positioned in relation to geo-
graphic or grid coordinates. 2. The location
of points established by field survey or au-
thoritative source material, 3. A grrphic or
an overlay containing such data.

plot map—See photo index.

plotting chart—A chart designed primarily for
plotting and dead reckoning or lines of posi-
tion from celestial observations or radio aids.
Relief, culture, and drainage are shown as
necessury,

plotting scale—The relationship of the size of
the compilation to the size of the ground area
it represents.

plumb bob--A conical device, usually of brass
and suspended by a cord, by means of which
& point can be projected vertically into space
over relatively short distances,

plumb line—1. The line of force in the geopoten-
tial field. The continuous curve to which the
direction of gravity is everywhere tangential.
2. The line indicated by a plumb-bob cord.

plumb point—See preferred term photograph
nadir,

plunge—See transit, definition 3.
plus angle—Se¢ angle of elevation,

plus declination-—See declination, definition 8.
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plus distance~Fraciional part of 160 teet used
in designating the locatior. of a nvint on a
survey line as 4 + 47.2,"” mraning 47.2 feet
beyond Station No. 4 or 447.2 feet from the
initial point, messured along a specified line.
See also plus station,

plus poini—An intermediate point on a traverse
gourse loested by a plvs distance from the be.
ginning of the course,

plus sight—See backsight.

plus statlon—An iniermediate peint on a tra-
verse, not at an even tupe length distance
from the initial point. Ste also plus distance;
taping station,

point-—A pesition on a reterence syatem deter-
mined by a survey. A fix. See also amphi.
dromdc point; angle point; annex point; anti.
solar point; astro-gravimetric points; cardi-
nal points: check poini; control point; datum
point; detail point; distant points; Lrst point
of Aries; image point: initial point; rap
point; nodal peoint; orientation point; pase
point; photogrummetric comtrul podnt; plus
poini; principal poind; principal-point us-
sumption sublunzr point; subsat-lliile puint;
sudsolar point: subatellar noipt, :applemen..
tal control point; tie point; trraing point;
wing pointe: witaesa point (USPLS).

point adjustmeri—The first angular adjust-
ment in survey compuiations. It consists of
proporticning the error in angles measured
around a station so that the snm of all the
adjusted angles is 360°.

point anomaly—The value of the gravity anom.
aly at a specific location as cbserved or
predicted.

point base—A maruscript which contains ra-
dial centers, picture points, pass points, con-
trol points, and tie points from the photo-
graphs used in the radial triangulation
method.

point desigaation grid—A system of lines, hav-
ing no relation to the actual scale or orienta-
tion, drawn on a map, chart, or aerial photo-
graph, dividing it into squares go that points
cais be more readily located.

point marker—A evice used for identifying
points on diapositives by either marking a
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small hole in the ernulsion or marking a small
ring around the detail point itsalf. .!lso called
snap marker. See also puini-transfer device,

point-ma‘ching method (rectification)—The
technique of utilizing an sutofocus rectifier
for tilt removal by the manua! metchiig of
projected image points to those plotted in
their correct hovizontal position on & flm
templet.

point of certatinly—JIn & simpie two point inter-
section problem, that peint where *he twe
intersecting rays cross and the point is con-
firmed by the intersection of a third or check
ray passing through the same point.

FPoint of Compound Curvature {PCC)—The
puint ¢n a line survey where a circular curve
of one radius is tangent to a cir.ulsr curve
of a different radius, both curves lying on the
same gide ¢f their common tangent.

Point of Curvature PC)~-The point in a line
survey where a tangent ends and a circular
curve begins, See also point of tangency.

point of cusp—The point of tangency of two
curvez, the direction of the extension of said
curves being of opposite sign: sucn as thin
vertex of 8 ¥ of & railroad track or & point
on the edge of a convex-concave lent., Can also
be applied tc the point of tangency of a
straight line and a curve where the direction
of extension of the line and curve are of
oppesite sign.

point of winBectfon—-The point at which a re-
versa! of divection of curvature tekes place.

Point of Intersection (PI)—The point where
the two tangents of a circular curve meet,
Algo termed the vertsx of curve,

pol  of origin—jee initial point (USPLS),

Point ef Reverae Curvaturc (PRC)-—The point
of tangency conimon {o two curves, the

curves lving on the opposite side of the com-
mon {angent.

point of symmeiry—The point in the foezl
plane of a camera about which a'l lena dis-
tortiona are synimetrical. I7 the iens were
perfectly mounted, the poiat of sy umetry
would coincide with the principal point.
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Point of Tangenvy (PT).—The point in a line
survey where a circular cu.ve ends and a
tangent begins. The point of tangency and
point of curve are both points of tangency,
their ditfferent designations being determined
by the direction of progreas along the line;
the poeint of curvature is reached firat,

Point of Vertien! Curve {(PVC)—The point of
change froix a line of uniform slope to a
vertical curve,

Point of Veriical Intersection (PVY}—The point
of intersection of two lines, each having dif-
ferent uniform slopes.

Point of Verticil Tangent (PYT)-—The point of
change from a vertical ciirve to g line of uni-
form slope.

Point Prwition Data (PPD)-~The collective re-
sult of an analytical trianguiation effort that
provides evaliated geodetic positions of photo
identifiable ground points or reseau intersec-
tions. These positions are the result of an
evaluated adjustment of the wints to a
specific mathematical surface and are ex-
pressed in ferms of latitude, longitude, cleva-
tion, and poasitional accuracy for each point.

point the instrument—Turn the survey instru-
ment to where the cross-hairs (vertical, hori.
zoutal, or both) are accurately aligned with
the targt.

point-transier device—A stereoscopic instru-
ment used to mark corresponding image
points on overlapping photographs. Also
valled transcriber., See also point marvker.

pointing—1. (mensuration) Placing the reticle
or index mark of a precision measvring in-
strument, such as & comparator, within the
symmetrical center or center of gravity of a
point being measured to determine its posi-
tior. relative to the position of other points
in some syatem of coordinates. 2, (steveocom-
pilation) A general term applied to the move.
ment of the tracing table of a sterecplotting
instrument to specific control and/or picture
points on the datum during orientation of a
sterao model. 3, See line of alght, definition 2.

peinling accuracy—The exacineas, in surveying
or photogrammetry, with which the line of
sight or floating mark can be directed toward
& target or image point.

nointing ercors—krvors which reilect {he ac-
curacy with which the floating mark of a
stereuplotting system can be located on 4
sharp model point. These errors generally
follow & more or less random distribution hut
show a systemalic trend with prugressive
working time on the instrument duc te sye
fatigue and its effect on stercoscopic per-
ception,

pointing line—See line of cullimation,

polar axis-~The primary axis of direction in a
systemn of polar or spherical coordinates,

polar bearing—In a system of pelsr or spheri-
cal coordinates, the angle formed by the
intersection of the reference meridional plane
and the meridional plane containing the point.

polar chart--1, A chart of polar areas. 2, A
chart on a polar projection. The projections
most used for polar charts are the gnomonie,
sterecgruphic, azimuthal equidistant, trans-
verse Mercator, and modified Lambert con.
formal,

polar circle—Either the Arctic Circle (nrorth
polar civcle) or the Antarctic Circle (south
polar circle),

polar coordinafes—A system of coordinates
used to degeribe the position of a point in
space with vespect to an arbitrarily choren
origin by means of two directions and one
distance; i.e., the vectorial angles and radius
vector magnitude.

poiar diameter-—The diametar of the earth be-
tween the poles.

polar distance—Anguiar distance from a celes-
tizl pole; the are of an hour circle batween
a celestinl pole, usually the elevated pole, and
2 point on the celestial sphere, measured from
the celestial pole through 180°. Sce ulso co-
declination,

polar grid——A grid system utilized for aerial
navigation in the polar regions. It consists of
& rectangular grid with x and v axes aligned
with the 0°—I180° and the 90°E--90'W
meridiang respectively. When plotied on a
transverse Mercaior mep projection of the
polar regions, it represents a system of tyans-
verse meridians and pavai®zls whose poles are
at the intersections of the equator and the
0+—180° meridian,




palar map projecilon-—A map projeciion cen-
tered on a pole.

polar motion—Sae variation of the pole.

polar orbit-—An earth satellite orbit that has
an inclination of 90° and, hence, passes over
the earth’s poles.

polar orthographic map projection—A map pro-
jection having the plane of the projection
perpendicular to the axis of rotation of the
earth (parallel with the plane of the equa-
tor) ; in this projection, the geographic paral-
lels are full circles, true to scale, and the
geographic meridians are straight lines.

polar planimeter-——An instrument used in meas-
uring areas from a drawing. The instrument
rotates about a pole, hence its name,

polar radive—The radius of the earth mezsured
along its axis of rotation.

polar matellite—Any satellite that passes over
the north and south poles of the earth; ie,
thet has an inclination of 90° with respect
to the earth’s equator.

polar stcreographic mep projeciion—A stereo-
graphic projection having the center of the
projection located at a pole of the sphere,

Polaris—The second-magnitude star, Alpha, in
the conatellation Ursa Minor {Little Dipper).
Also known as ghe north star; polestar.

Polaris correction—A correction to be apilied
to the observed altitude of Polaris to oblain
the latitude.

polarization (opties)—The act or process of
modifying light in such a way that the vibra-
tions are restricted to a single plane, Accord-
ing to the wave theory, ordinary (unpolar-
ized) light vibrates in all planes perpendicu-
lar to the direction of propagation. On
passing through or contacting a polarizing
medium (such as Polaroid or & Kerr cell)
ordigary light becomes plane-jiolarized, that
is, its vibrations are limited to a single plane.

polarization filter—Any of the manufactured
plastic fibers which plane-polarize ordinary
light when it passes through the filter, Usu-
ally identified by & trade name,
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polasirodiai— A mechanical counter for deter-
mining the azimuth and altitude of Polaris
at any time,

pole—1. Either of the two points of intersec-
tion of the surface of a sphere or spheroid
and its axis. 2. The origin of a aystem of polar
coordinates. See also celential pole; depressed
pole; ecliptic pole; elevated pole; fictitious
pole; galactic pole; geographical pole; geo-
magnetic pole; magmetic pole; morth geo-
graphical pole; north geomagnetic pole; north
magnatic pole: north pole; obligue pole; sonth
geographical pole; south geomagnetic pole;
south magnetic pole; south pole; terrestrial
pole; tranasverse pole,

pole of the Milky Way—The pole in the galactic
system of coordinates.

polestar—See Polaris,
polychrome—See multicnlnr,

polyconic chart—A chart on the polyconic map
projection.

polyconic map projection—A map projection
having the central geographic meridian rep-
resented by a straight line, along whirh the
apacing for lines repressnting the geographic
parallels is proportional to the distances be-
tween the parallols; the parallels are repre-
sented by arcs of circles which are not
concentric, but whose centers lie on the line
representing the central meridian, and whose
radii are determined by the lengths of the
elements of cones which are tangent along
the parallels. All meridians except the central
ones are curved. The projection is neither
conformal nor equa! area, but it has been
widely used for maps of small areas because
of the case with which it can be constructed.

Porro-Koppe principle—The principle applied in
some photogrammetric instruments to elimi-
nate the effect of camera-lens distortion.
The photographic positive or negative is ob-
served through a lens or optical system iden-
tical in distortion characteristics to the cam-
era objective which made the original
exposure, In effect, this method of observa-
tion is a reverse use of the camera, with the
focal plane becoming the object which is
imaged at infinity by parallel bundies of rays
emerging from the lens. The chief ray of




each bandie assumes its correct direction, and
the cone of rays is identical to that whose
veri;x was the incident node of the camera
lens at the instant of exposure. The pavaliel
bundles may be observed by means of a tele-
scopic system focused at infinity and made
rotatable about the incident node of the lens.
This method of climinating lens diatortion is
utiized iu photogrammetyic Instruments of
both the monoscopic type, such as the photo-
gonimeter, and the stereoscopic type used for

sterecplotting.

Forre prisum-—A prism that deviates the axis
1B0° and inverts the image in the plane in
which the reflection takes place. It may be
described as two right-angle priams cemented
logether,

portable automatic tide gage—A small auto-
matic tide gage, Jesigned for use where a
short series of okservationa is neceasary for
the reduction o! soundings to a common
datum,

port plan—A spe:ial purpese large-scale map of
a port area showing piers, railroad exten-
aions, repair facilities, pilot office, custom-
house, and other applicable non-navigational
features.

poaition—1. Data which define the location of a
point with respect to a reference system. 2.
The place occupied by a point on the surface
of the earth or in space. Also called place. 3.
The coordinates which define the location of
& point on the geoid or spheroid. 4, A pre-
scribed setting (reading) of the horizontal
circle of a direction theodolite which is to be
used for the observation on the initial sta-
tion of a series of stations which are to be
observed. Alee called cirele position. See also
adjusted position; apparent position; astro-
metric position; astronomical position; celes-
tial fix; celestial line of position; circle of
position; field pogition; fix; geocentric sta-
tion position; geodetic position; geographic
position; line of position; mean position; pre-
cise installation poaition (PIP); preliminary
position; relative position; supplemental poai-
tion; true position.

position angir—See paralinctic angle, defini-
tion 1.

poitional accuracy (eartography)—A term
used in evaluating the overall reliability of
the positions of cartographic features cn a
map or chiart relative to their true position, or
to an cstablished stundard.

positional error (cartography)—The amount by
which a cartographic feature fails to agree
with ita true position.

positioning camera—A camera used for correla-
tion purposes in the sirborne profile recorder
system. It i3 mounted on the radar antenna
and records the area illuminated by the radar
beam.

positive—1. A photographic image on film,
plate, or paper having approximately the
same rendition of tones as the original sub-
ject; i.e., light for light and dark for dark.
See also diapositive; transparency. 2. In car-
tography, an ink drafted sheet is essentially
a manually-produced positive,

positive altitude—Angular distance above the
horizon.

positive deflection angle—See deflection angle.

positive forming—In relief model making,
forming over a positive mold.

positive lens—A lens that converges a beam of
perallel light rays to a point focus. Also called
converging lens; convex lens.

positive mold-—The cast pulled from a negative
mold when making a relief model.

potential—A function of space, the gradient of
which is equal to a force. In celestial mechan-
ica and geodesy, the negative of the poten-
tial, sometimes called force function, is usu-
ally employed. See also disturbing potential;
gravitational potential.

potential disturbance—See disturbing poten-
tial, definition 1.

potential of disturbing masses—See disturbing
potential, definition 1,

potential of random masses-—See disturbing po.
tential, definition 1.

power of & lens—See diopter; magnification.
power of lelescope (surveying)—The magnifi-
cation of a teleacope when focused at infinity.
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Pratt-Hayford theory of isostasy—A theory of
isostati~ compensation which assumes that
every topographic excess or defect of mass s
compensated by an equal and oppoaite defect
or excess, evenly distributed immediately be.
low jt betwean ground level or sea-bottom
level and a fixed depth, called the depth of
compensation, commonly 113.7 km. Aleo
calied fermenting dough theory.

precession—Change in the direction of the axis
of rotation of a spinning body, as 8 gyroscope,
when smcted upon by a torque, The direction
of motion of the axis is such that it causes
the direction of spin of the gyroscope to tend
to coincide with that of the impressed torque.
See also apparent wander; drift; general pre.
cession; topple; topple axis; total drift.

precession in declination—The component of
general precession along & celestial meridian,
amounting to about 20”.0 of arc per year.

precession In right ascension—The component
of general precession along the celestial equa-
tor, amounting to about 46”.1 of arc per year.

precession of the equinoxes—The conica! mo-
tion of the earth's axis about the normal to
the plane of the ecliptic, caused by the attrac-
tive force of the sun, moon, and other planets
on the equatorial protuberance of the earth.
See also general precession,

Precise Installation Position (PIP)—-Geodetic
coordinates of installation reference points
reflecting their maximum possible refinement
by utilizing all intelligence sources and opti-
mum computer techniques of analytical area
adjustment,

precise level—An instrument designed specifi-
cally for obtaining precise results by direct
leveling techniques. It is essentially the same
as an engineer's level except that it contains
micrometer screws for more precise leveling
of the instrument and contains & prism ar-
rangement whereby the leve} bubble can be
observed simultaneously with the rod read-
ing.

precise leveling rod-~A rod used for precise
leveling. The graduations are on an invar
ribbon which is maintained under constant
tension and which, for all practical purposes,
eliminates the need for correcting for changes
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in length. These rods are usually graduated
in whole and fractional meters or in whole
and fractional yards. Often referred to as
meter rods or yard rods,

Precise Radar Significant Loeation (PRSL)-—
The horizontal and vertical values derived
for a selected ground feature that is radar
significant. The return may be either poaitive
or negative,

precision—The degree of refinement in the
performance of an operation, or the degree
of perfection in the instruments and methods
used when making the measurements. Pre.
cision relates to the quality of the operation
by which a result is obtained, and is dis-
tinguished from accuricy which relates to
the quality of the resuit.

precision altimeter—A sensitive aneroid barom-
eter.

precision camera—A relative term used to
designate any camera capable of giving high
resolution and dimensional results of a high
order of accuracy.

preferred datum-——A geodetic datum selected as
a base for consolidation of local independent
datums within a geographical area. The pre-
ferred datums are: North American Datum
of 1927, European datum, Tokyo datum, and
Indian datum. Also called major datum.

preliminary—Not of the desired accuracy and
precision, and adopted for temporary use
with the proviso of later being superseded.

preliminary edition—See provisional edition.

preliminary elevation—An elevation arrived at
in the office after the index, level, rod, and
temperature corrections have been applied to
the observed differences of elevation and new
elevations have been computed.

preliminary orientation—An initial, rough ori-
entation of projectors prior to accomplishing
relative crientation of a stereo model, It is
the approximate leveling and scaling of the
instrument frame and projectors, based on
the best estimate of what their ultimate ori-
entations are assumed to be,

preliminary position—In the adjustment of tri-
angulation, the term preliminary is applied
to geographic positions derived from selected
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observations for use in forming latitude and
longitude condition equations.

preliminary survey—The collection of survey
data on which to base studies for & proposed
project, See aiso reconnaissance survey,

preliminary triangle—In the adjustment of tri-
anguiation, the term preliminary is apylied to
triangles derived from selected observations
for use in forming latitude and longitude
condition equations.

pre-punch register system—A method in which
& system of precisely located holea are
punched in the margins of map or chart ma-
terinls (such as films, vinyls, etc.) prior to
their actual use. Exact regiater of materiala
can be accomplished by placing register studs
(small plastic or metal pins) through the
holes thereby assuring exact register of de-
tail.

press plate—See plate.

press proof—A lithographed impression taken
from among the first copies run on the press
and used for checking purposes. Also called
press pull

press pull—See press proof.
pressure altimeter—See barometric altimeter.

pressure altitude—Altitude in the earth's at.
mosphere above the standard datum plane;
standard sean level pressure, measured by a
pressure altimeter, Commonly used to indi-
cate flight levels.

pressure gage—A tide gage that is operated
at the bottom of the body of water being
gaged and which records tidal height changes
by the difference in preasure due to the rise
and fall of the tide.

primary—See primary body.

primary bench mark—A bench mark close to a
tide station to which the tide staff and tidal
datum originally are referenced.

primary body—The celestial body or central
force field about which a satellite or other
body orbits, or from which it is escaping, or
towards which it is falling. Ofter shortened
to primary,

primary circle—-See primary great cirele.

primary compilation—A specially prepared
matte plastic material used to depict sound-
ing dats corrected to true depths in bathy-
metric compilationa.

primary great circle—A great circle used as the
origin of measurement of & coordinate; par-
ticularly such a circle 90° from the poles of
& system of spherical coordinates, as the
equator, Also called fundamental circle; pri-
mary eirele.

primary station—See main.scheme station

primary tide station—A place at which con-
tinuous tide observations are made over a
numt er of years to obtain basic tidal data for
the locality.

prime fictitious meridian—The reference merid-
ian (real or fictitious) used as the origin for
measurement of fictitious longitude,

prime grid meridian-~The reference meridian
of a grid. In polar regions it is usually the
180°-0° geographic meridian, used as the
origin for measuring grid longitude.

prime inverse meridian—See prime transverse
meridian.

prime meridian—The meridian of longitude 0°,
used as the origin for measurement of longi-
tude. The meridian of Greenwich, England,
is almost universally used for this purpose.

prime oblique meridian—The reference ficti-
tious meridian of an oblique graticule.

prime transverse meridian—The reference me-
ridian of a transverse graticule. Also called
prime inverse meridian,

prime vertical—See prime vertical cirele,

prime vertical circle—The vertical circle
through the east and west points of the
horizon. It may be true, magnetic, compass,
or grid depending upon which east or west
points are involved, Often shortened to prime
vertical.

prime vertical plane—The plane perpendicular
to the meridian plane (astronomic or geo-
detic) containing the normal. The intersec-
tions of the astronomic prime vertical plane
with the horizon are the east and west points.

principal axis—See optical axis,
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principal distance—1, The perpendicular dis-
tarce from the internal perspective center o
the plane of a particular finished negative or
print. This distance is equal to the calibrated
focal length corracted for both the enlarge-
ment or reduction ratio and the film or paper
shrinkage or expansion and maintains the
same perspective angles at the internal per-
spective center to points on the finished nega-
tive or print, as existed in the taking camera
at the moment of exposure. This is a geo-
metrical property of each particular finished
negative or print, Sometimes called effective
foon! length, 2, {multiplex} The perpundicular
distance from the internal perspective center
of the projector lens to the plane of the
emulsion side of the diapositive.

principal.distance error—~In a stereoplotting
system, an instrument error resulting from
improper calibration of the aerial camera,
diapositive printer, or projector. The error is
of little importance in a flat surface model
but the effects are increased in proportion to
the relief in the model.

principal focus—See focus,

principal line—The trace of the principal plane
upon a photograph (e.g., the line through the
principal point and the nadir point).

principe] meridian—1, (USPLS) A cardinal line
extending north and south along the astro-
pomical meridian through the initial point,
slong which township, section, and quarter-
section corners are established. 2. (photo-
grammetry). See principal line,

principal parallel—The photograph parallel
passing through the principal point.

principal plane—1. (optics) A plane through a
principal point and perpendicular to the opti-
eal axis. 2, (photogrammetry) The vertical
plane through the internal perspective cen-
ter containing the photograph perpendicular
of a tilted photograph. In the case of a truly
vertical photograph the principa! plane and
the other planes and lines cited subsequently
have no meaning. Ses also axis of homology;
axis of tilt; ground parallel; ground trace;
horizon trace; isometric parsllel; line of
constant scale; line of equal scale; map paral-
le); photograph meridian; photograph paral-

164

lel; principal Mne; principal meridian; prin.
cipil purailel; vanishing tine; vaniahing point,

principal planets—The larger bodies revolving
about the sun in nearly eircular orbits, The
known principal planets, in order of their
distance from the sun, are: Mercury, Venus,
Earth, Mars, Jupiter, Saturn, Uranua, Nep-
tune, and Pluto.

principal point (photogrammetry)—The foot of
the perpendicular from the interior perspec-
tive center to the plane of a photograph. See
also photograph center.

principal-point assumption-—The a2sumption
with respect to approximately vertical photo-
graphs that radial directions are correct if
measured from the principal point,

principal-point error—A persunal error in
which the principal points in a stereoplotting
aystem are displaced in such a manner that
they have unequal x-components with & re.
sultant error in vertical scale. Such errors
are usually introduced into the system by
either improper orientation of the diapositive
plate in the printer, in the projector, or both.

principal-point radial—A radial from the prin-
cipai point of a photograph.

principal-point triangulation—See radial tri.
angulation.

principal station—Ses main-scheme station,

principal vertieal circle—The vertical circle
through the north and south points of the
horizon, coinciding with the celestial merid-
fan.

print—A photographic copy made by projection
or contact printing from a negative or trans-
parency. See also contact print; diapositive;
enlargement; photographic reduction; projec-
tion print; ratio print; rectified print; trans-
formed print,

prism—A transparent body bounded in part by
two plane faces that are not parallel; used to
deviate or disperse a beam of light. See also
Amdel prism; dove prism; horizon prism;
index prism; Porro prism; refracting prism;
reflecting prism; right-angle prism; roof
prism; rhomboldai prism; wedge.
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prismatic astrolabe—An astrolabe conslating of
& telescope in & horizontal position, with a
priam and artificial horizon attached at its
objective end, used for determining aatro.
nomic positions.

prismatic compass—A small magnetic compass
held in the hand when in use snd equippad
with peep sights and glass prism s arranged
that the magnetic bearing or asimuth of a
line can be read at the same time that the
line is sighted over,

prismatic error—That error due to lack uf
parailelism of the two fzces of an optical ete-
ment, aiich as & mirror or a shade glass,

probable error—Ir. 4 measured value, it in the
moat probable value of the resuitant error in
the measurement. This is s plus-or-minus
quantity that may be larger than the re-
sultant error, or smaller than the resultaut
error, and its prubability of being larger is
equal to ita probability of being smaller,

proceas camers—See copy camers.

process lens—A lens for photochemical copying,
enlarging, or projection purpuses, free from
aberrations, usually of low aperture and of
symmetrical construction.

process photogrephy-—Line and halfione pho-
tography in which the resulting negatives
and positives are subsequently used in the
prepavation of preas platrs,

producticn (map or chart}—The proceas of yro-
ducing & map or chart. This process atarts
with the assembly, evaluation, and selection
of sourct material to be used and ends with
the distribution of the end product to poten-
tial users. The acquisition of any type of
source material such as aeria! photography,
ground surveys, etc., is not considered & step
in the map or chart production process; these
are separate tasks within themselves, resuilt-
ing in &n end product such as an acrial photo-
graph and will be treated as auch in docu-
ments reiating to mapping and charting ac-
tivities.

Prodaction Priority Hst (PROP)—A Defense
Intelligence Agency publication incorporating
the requirements of all Unified and Specified
Commands and Military Departments, The

PROP includes, in additien to the require.
ments, information on the avallability of the
requireli coverage, on in-work status, and on
evaluations relative to the improvability
capability through the application of newly
acquired source imaterinl, The priority se-
quence of the list, used as & guide in deter-
mining the order for productivn sssignment,
is computer developed through the appliea:
tion of point valtes to the various data flelds
of the PROP,

profile—A verticul section of the surface of the
ground, or of underlying atrafta, or both,
along any fixed line,

proflle leveling—The determination of eleva-
tions of points at short measured intervals
elong a definitely lccated line, suzh as the
center liste of a highway.

progress sketch—A map or sketch showing
work accomplished. In triangulation and tra-
verse surveys, each point established ia
shown on the progress sketch, and alsu lines
observed over and base linies messured. In &
leveling survey, the progress sketch shows
the route followed and the towns passed
through, but not necessarily the lorstions of
the bench marks,

progresgive motioni—Motion in san orbit in the
usual orbital direction of velestial bodies
within a given systeni. Specifically, of & satel-
lite, moticn in the same direction to the di-
rection of the primury. Opposite of retro-
grade motion.

progressive proofs—A series of color prints
that show the individually separated color
printings of a job and their progressive com.-
hinations as each color is overprinted.

projection—1. (geometry) The extension of
lines or planes to interscct a given surface;
the transfer of a point from one surface to 2
corresponding position on another surface by
graphical or analytical methods. See also map
projection. 2. (photography) The process of
placing a2 negative or positive photograph in
a projecting camera and reproducing the
image on a screen or on a sensitized phots-
graphic medium. 3. (surveying) The exten-
sion of & line beyond the points which deter-
mine its character and poaition. The transfer
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ot & series of survey lines to a single theoreti-
cal line by a series of lines perpendicular to
the theoretical line. In surveying a traverss,
& series of measurcd short lines may be pro-
jected onto a single long line, connecting two
main survey ststions, snd the long line is
then treated as u measured line of the tra.
veran, See alro projongation.

profestion  computation—Tho  determination,
from a set of tables derived from formulas,
of the true shape aad dimensions of & map
projection, for the purposs of constructing
auch & projection, See also grid computation,

projection distance—The distance from the ex-
ternai node ol a projection lens to the plane
onte whish the image is projected.

projection print—An enlarged or reduced pho-
tographic print made by projection of the
image of a negative or a tranaparency on &
senaitized surface.

projection printer—An optical device for en-
larging or reducing the image of a negative
or positive transparency by projeciing it onto
a sensitized surface.

projection tables—Data made available in tabu-
lar form for determining a definite relation-
ship which exists between any grid intersec-
tion and any adjacent intersection of latitude
and longitude lines on the map projection.

projection ticks and crosses—Ticks perpendicu-
lar to and inaide the neatline of a map placed
to indicate points through which parallels
and meridians would pass if they had been
extended. Small croas marks indicate where
the lines intersect within the map.

projector—An optical instrument which throws
the image of a negative or print upon a screen
or other viewing surfsce, usually at a larger
scale. See also reflecting projector,

projector station—The position of & projector
unit of a stereoplotter when absolute orienta-
tion has been accomplished. This poaition
recreates the conditions existing at the cor-
responding camera station at the instant of
exposure,

prolate ellipaoid of rotation—-Sce prolate sphe-
roid,
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prolate sphervid—An ellipsold of rotation, the
longer axis of which is the axis of rotation.
Also called prolate ellipscid of rotation.

prolongation—In surveying, a Line is prolonged
whan the last segment of ihe surveyed line
i extended in the same direction as the seg-
ment {tself. A prolongation of a curve under
such 2 definition of extenslon would be a line
tangent to the curve at the point of exten-
sion, although the term frequently is used to
mean & continuativn along the curvature of
the curve,

proof—A trial print, produced by any method,
for examination or editing, to be marked for
necessary corrections or approval. See also
color composite; color proof; color-proof
process; composite; final composite; gulley
proof; hand proof; O, K. sheet; press proof;
proofing; progressive proofs,

proofing—The operation of pulling proofs of
plates for proof-reading, revising, approval,
and other purposes prior to production print-
ing.

proper motion—That component of the space
motion of a celestial body perpendicular to the
line of sight, resulting in the change of a
star's apparent position relative to other
atars, expressed in angular units,

property map—See cadastral map.
property survey—See land survey.

proportionate measurement—A measurement
that applies an even distribution of & deter-
mined excess or deficiency of measurement,
ascertained by retracement of an established
line, to provide concordant relations between
all parts. See also double proportionate mess-
urement; single proportionate measurement.

prototype—See pliot sheet.

provisiona) edition—A map or chart printed and
distributed for temporary use with the pro-
viso that it will later be superseded, Also
called preliminary edition,

provisionsl map—Any nonofficial map, photo, or
other material which is used as a map. It may
vary from a highly accurate captured enemy
map, which has not been sanctioned for use,
to a hastily made drawing or sketch, It is
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usually a hastily made line map basad on
sorial photographs, used ss & map supple-
ment.

peeudoscoplc stereo—A three-dimensional im.
pression of reiief which iz the reverse of that
actually existing when the positions of a
stereo pair of photographs are interchanged,
Also called fulee stereo; invertsd stereo; re-
verst stereo,

publication scale—Sec reproduction scale,
published symbols—See symbols book,

Pulkove 1932 datum—A datum computed on
the Krassowski ellipsoid with its origin at
Pulkovo, U. 8. 8. R. Much of the survey data

based on this datum has been converted to
the European datum through comumon survey
stations.

pil] up—See melaction averiny,

pygmy metar—A small cup tvpe current meter
for use in low-velocity measurements in shal.
low atrexms, This meter i3 used in conjunc.
tion with wading rods only.

Pythagorean right-angle inversor—A simple
device which provides & mechanical solution
for linear and angular elements of rectifica-
tion, thus permitting any enlarger to be made
autofocusing provided negative, lens, and
ease] plunes are parallel,
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quad-——Abbreviated form of quadrangle,
quadrangie— A rectangular, or nearly so, area

covered by a map or piat, usually bounded by
given meridians of longitude and paraliels of
Iatitude, or Ly given grid lines. Sometimes
shortened to quad; also celled quadrangle
mep. See also standard quadrungle.

quadrangle map—See quadrangle,
quadrangle report—A brief history of the map-

ping of a specific quadrangle. It accompanies
the mapping material through each phase of
production, and is filed with the map ma-
terial. The narrative summary for each oper-
ational phase stresses conditions that may
affect later phases,

quadrant—1, (mathematics) A sector having

an are of 90°, 2, (surveying) A surveying or
astronomical instrument composed of a grad-
uated arc about 90° in length (180° in range),
equipped with a aighting device. The quad-
rant may be considered a8 form of sector.
Some survey quadrants combine both survey-
ing and astronomical functiona.

quadrature—1, The position in the phase cycle
when the two principal tide-producing bodies
(moon and sun} are nearly at a right angle
to the earth; the moon is then in quadrature
in its first quarter or last quarter. 2, The
situation of two periodic quantities differing
by a quarter of a cycle,

quarter section—(USPLS) One of the quad-
rants of a section; normally a quadrangle

measuring approximately 4 mile or each
side and containing approximately 180 acres;
usually identified as the northeast gquarter,
northwest quarter, southeast quarter, or
southwest guarter of a particular section.

quarter-section corner—A corner, at ah extrem-
ity of a boundary of a quarter section, theo-
retically located midway between the control-
ling sectiun corners, or 40 chains from the
controlling corner depending on location
within the township.

quarter-quarter section— (USPLS) One of the
quadrants of s quarter section; normally a
quadrangle measuring approximately 14 mile
on each side and containing approximately
40 acres; usually identified as the northeast
quarter, northwest quarter, southeast quar-
ter, or southwest quarter of a particular quar-
ter section and section.

quarter-quarter section corner—(USPLS) A
corner at an extremity of a boundary of a
quarter-quarter section; midpoint between
the controlling corners on the section or
township boundaries. Also called sixteenth-
section ecrmer.

quartz pendulum—A pendulum of fused quartz
used for determining the acceleration of grav-
ity. Quartz is employed in the construction
because its thermal expansion coefficient is
only one-fourth that of invar,

quintant—A sextant having a range of 144°;
or an arc of 72°,
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radar—-1. A methcd, system, or technique of
using beamed, reflected, and timed radio
waves for detecting, locating, or tracking ob-
jects, and for measuring altitude. 2. The elec-
tronic equipment or apparatus used to gen.
erate, traysmit, receive, and usually, to dis-
play radio scanniag or locating wives; a radar
set, An acronym for “radio detection and
ranging’’.

radar altimeter—An instrument used for de-
termining aircraft fiying height above ter-
rain by measurement of time intervala be-
tween emisaion and return of electromag-
netic pulses.

radar altitude—The altitude of an aireraft or
spacecraft asy determined by a radio altim-
eter; thus, the actual distance from the near-
est terrain feature.

radar chart—A chart intended primarily for
use with radar, or one suitable for this pur-
pose.

radargrammet:y—That branch of photogram-
metry utilizing vhotography of radar im-
ages to obtain reliable measurements of nat-
ural or manmade features.

Radar Intelligence Map (RIM)—An intermedi-
ate element in the process of light-optical ra-
dar simulation and in the production of an-
alytical predictions.

Radar Intelligence/Surfuce Height (RI/SH)
overlay—An overlay keyed to the area radar
prediction analysis (ARPA) base which de-
picts radar intelligence and significant re-
flective surface/height areas. In areas of ex-
ceptionally dense culture, an additior .| over-
ay depicting surface/heighe (S/H) areas,
only, is & required component of the ARPA.
Ses also area radar prediction analysis
(ARPA),

radar msp-—A map produced through the ap-
plication of radar techniques.
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radar photogruphy-—A combination of the pho-
tographic process and radio techniques. Elec-
trical impulses are sent out in predetermined
directions and the reflected or returned rays
are utilized to present images on cathode-ray
tubes. Photographs are then taken of the in-
formation displayed on the tubes.

radar prediction categories—In the broadest
sense, radar prediction is separated into two
major categories: experience prediction, and
analytical prediction.

Radar Prediction Data Table (RPDT)—A rec-
ord in standardized form of radar signifi-
cant data, derived from the analysis of aerial
photographs and intelligence material used
in the preparation of the ARPA. See also
ares radar prediction analysis (ARPA).

radar prediction formats—Radar predictions
appear in a wide variety of formats, gener-
ally indicative of intended application. The
four most common formats are: spot predic-
tions, strip predictions, radar intelligence
maps (RIM), and Series 200 Air Target
Charts,

radar prediction types—Each major radar pre-
diction category is divided into three types
of predictions. These are: single heading pre-
dictions, omni-directional predictions, and
omni-gain predictions.

radar reconnaissance—The use of radar (and
radarscope photos) based on aircraft, naval
vessels, and vehicles to procure information
concerning terrain and culture,

radar reflectivity plate—\ scaled, three-dimen.-
sional model of a target area constructed of
radar reflective mater:.ls on a transparent
plastic plate, used in a radar trainer to simu-
late the radar returrs of that area. Also
called radar simulatior: plate; radar trainer
plate.
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redar reflector—A device capable of or intended
for refiecting radar signals,

radar return analysis—Those items of the radar
signiticance analysis code (RSAC), the spe-
¢ial area (SA) information, 2nd the radar
signifiecant power line (RSPL) information
which have been developed from an analysie
of cartographic, photogrsphic, and inte'i-
gence BOUrceE.

Radar Retuin Cude (RRC)-—An omni-direc-
tional radar prediction based on the decibel
radar prediction system, snd depicted in a
color code on certain air target charts.

rads: shedow—A condition in which radar sig-
nals do not reach a region because of an in.
tervening obstruction.

Kadar Significance Analysls Code (RSAC)—
The unigue radar intensity categories of
tnilt-up areas and other radar rveflective ob-
jects and structures based on surface ma-
terial/height factors, and depicted by a sys-
tem of ccloy coding.

Redar Signifiecant Power Line (RSPL)—A
power transmission line which, because of its
unique physical characteristics and/or volt-
age capatity, is known to possess radar re-
flaciive qualities, and ia therefore distin~-
tively displayed on a target graphic,

radar simulation piate—See radar reflectivity
plate,

radar target—An object which reflecta a suffi-

cient ariount of a radar signal to produce an
echo signel on the radar acreen.

radar trainer piate—See radar reflectivity pinte.

radial (photogrammetry)—A line or direction
from the »adial center to any point on & pho-
togrsph. The radial center is assumed to be
the principal point, uniess otherwise desig-
nated (e.g., nad.. radial). See also isoradial;
nadir radial; principal-point rudial.

radial as;umption--In an aerial photograph
cortaining both tilt displacement and relief
displacement, neither the nadir point nor the
isocinter is the theoretically correct radial
certer, The photographic nadir point should
be vsed as the radial center if relief is the
major consideration and the isocenter should
be used if tilt is the major consideration.
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radial center-—Thie selected point ¢n a ph. .o

graph from which radials (directions) to
various image points are dravwa or mesaured:
that is, the origin of radiais. The radiul cen-
ter is either the “pal point, the nadir
point, the isocent v substitute ceatler,
Also called eent: ad. stion; center peint,

radial distortion—-Liu. Yisplacement of im-

age points radially to from the center of
the image field, caused oy the fact that ob-
jects at different angular distances from the
lens axis undergo differeat magnifications.

radial line (surveying)—A r.dius 'ine of a cir-

cular curve to a designated point in the
curve; if the line is extended beyond the
convex side of the curve, it is a prolongation
of the radial line.

radial-line intersection—That point at which

two or more: radial lines cro- - or intersect.

radial line plotter—See radial plotter.
radial motion—Motion along a radius, or & com-

ponent in such a direction, narticularly that
composent of space motion of a celestial body
in the direction of the line of sight.

radial plot—See radial triangulation.
radial plotter—A device whereby two overlap-

ping photographs are viewed stereoscopically,
and the planimetric details iy their common
area can then be transferved to a map or
base sheet through & mechanicai linkage util-
izing the radial line priuciple, Also called
radial line plotter,

radial secator—See templet cutter.
radial trianguilation—The aerctriangulation

procedure, either graphical or analytical, in
which directions from the radial cente:i, or
approximate radial center, of each overlap-
ping photograph are used for horizontal-
contro} extensiv., by the successive intersec-
tion and resectior of these direction lines, A
radisl triangulation also is correctly called a
radial plot or a minor-control plot. If made
by analytical methods, it is called an analyti-
cal radial triangulation. A radial triangula-
tion is assumed to be graphical unless pre-
fixed by the word analytical. It is also
assumed to be based on the principal point
unless prefized by definitive terms such a3
isocenter or nadir point.
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mdiant energy—The energy of any type of
elretromagnetic radiation. See also radiation,
definition 2.

radiation—1, (surveying) The process of locat-
ing points by a inowledge of their direction
and distance from a known point. The direc-
tions may be azimutha or bearings read from
a theodolite or graphical directions deter-
mined by alidade and planetable. The dis-
tances msy be taped or measured by stadia,
2, The process by which electromagnetic en-
ergy is propagated through free space by
virtue of joint unduiatory variations in the
electric and magnetic ficlds in space.

redio-facliity chart—See enroute chart.

radio interferometer—An interferometer oper-
ating at radio frequencies; used in radio
astronomy and in satellite tracking.

radius vector—The line (distance) and direction
connecting the origin with the point whose
position is being Jefined. See also polar co-
ordinates,

random error—See accidental error.

random line—A trial line, directed as closely as
poasible toward a fixed terminal point which
is invisible from the initial point. The error
of closure permits the computation of a
correction to the initial azimuth of the ran-
dom iine; it also permits the computation of
offsets from the random line to establish
points on the true line.

random traverse—A survey traverse run from
one survey station to another station which
cannot be seen from the first station in order
to determine their relative positions,

range—1. "The distance between any given point
and an object or target. 2, The difference be-
tween the maximum and minimum of a given
set of quantilies, See also distance. 3. Two or
more objects in line. Such objects are said to
be in range. 4. (USPLS) Any series of contig-
uous townships situated north and south of
each other; also sections similarly situated
within a township. 5. The well-defined lines or
courses whose positions are known and are
used in determining soundings in a hydro-
graphic survey.
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range finder—A. instrument, using the par-
allax principle, for finding the distance from
& place of observation to points at which no
instruments are placed.

range Hne—(USPLS) A boundary of a town-
ship surveyed in a north-south direction, See
aleo township line (USPLSB).

range pile--Any pile serving a3 a guide for
marine surveying.

range pole-—-See range rod.

range-rate data——Information gathered by an
instrument that measures the rate of change
in the distance (range) to a moving object,

range rod—A slender wood or metal rod, 6 to 8
feet long, with a pointed metal shoe, usually
peinted in contrasting colors (red and white),
alternately, at 1-foot intervals. It is fre-
quently used a2 a sighting signal at the ends
of traverse courses. Also termed line rod;

lining pole; range pole; ranging pole; sight
rod.

range signal—A huoy, rod, flag, or other similar
object used to mark and identify range points
when conducting soundings during a hydro-
graphic survey,

ranging data—Information gathered by an in-
strument that measures the distance (range)
to the object in question.

ranging-in—See wiggling.in,

ranging pole—See range rod,
rate station—See drift station.

ratiograph-—See ratiometer.

ratiometer—An instrument uscd to help solve
the mathematical relationship of a photo-
graph to 2 mosaic. It determines scale ratios
from which, through mathematical formu-
las, a rectified print can be made on a prop-
erly calibrated rectifying printer.

rational horizon—See celestial horizon.

rationalization method—A technique of rela-
tive orientation which takes into considers-
tion the limiting factors of the equipment
being used, the nature and variations of tilt
and crab angles at successive camera stations,
and providing approximate projector adjust-
ments based on these data.
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ratio print—A print in whick the scale has been
changed from that of the negative or trans-
parency by projecticn printing.

ray of light—The geometrical concept of &
gingle element of light propagated in a
straight line and of infiniteximal crosc-ene.
tion; used in analytically tracing the path of
light through an optical aystern. See also
beam of light; pencil of light.

ray Jezing (optics)—A trigonometric calcula-
tira of the path of a light ray through sn op-
tical ayatem.

Raydist—The trade name of an electronic dis-
tance-measuring system. A non-line-of-sight
system capable of aimultaneous multi-party,
range-range operation; it gives continuous
range information from two base stations
operating simultaneously with one or more
aircraft and surface vessels.

resl image—An image actually produced and
capable of being shown on a surface, as in a
camera.

rear element—See lens element,
rear nodal point—See nodal point,

rocast—To change & map from one horizontal
datum to another by appropriately changing
the geographic values of the map graticule.

receiver (pendulum)—A heavy cast-metal box
within which the pendulum is suspended and
some auxillary equipment placed when mak-
ing observations for the intengity of gravity.

reciprocal bearing—See back bearing, defini-
tion 1.

reciprocal leveiing—Trigonometric leveling
wherein vertical angles have been observed
at both ends of the line to eliminate errora.

reciprocal observatioms—Observations taken
backward and forward such as vertical angles
at both termini of a line for trigonometric
leveling.

reciprocal vertical angle—A vertical angle
measured over a line at both ends in trigonoe-
metric leveling to eliminate (at lenst partly)
the effects i ~urvature and refraction.

recognition—I . photointerpretation, the act of
discovering the true identity of an object.
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recompilation—The process of producing a map
or chart that is essentially a new item and
which repiaces & previoualy published item.
Normally, recompilation of a map or chart
involves significant change to the horizontal
position of features, revision of vertical
values, improvements in planimetric data, or
any combination of these factors.

recoanaissance—A mission undertaken to ob-
tain, by visual observation or other detection
methods, information about the activitiea and
resources of an enemy or potential enemy; or
to secure data concerning the meteorological,
hydrographie, or geographic characteristics
of a particular area. See also aerial reconnais-
mnce; hydrographic reconnaissance; triang-
uiation reconnaissance.

reconnaissance map—The plotted results of
reconnaissance survey and data obtained
from other sources.

reconmaissince photography—Aerial or terres-
trial photography for intelligence or other
purposes,

reconnaissance sketch—A drawing which re-
sembles a reconnaissance map but is lacking
in some map element.

reconnaissance survey—A preliminary survey,
usually executed rapidly and at relatively
low coat. The information obtained is re.
corded, to some extent, in the form of a re-
connaissance map or sketch.

recording statoscope—A statoscope equipped
with a recording camera whose shutter is
synchronized with: that of the aerial camers
and the image of the statoscope is recorded
on each individual frame,

recover (Burveying)—To visit a survey station,
identify its mark as authentic and in its
original location, and verify or revise its de-
scription. The term is uanally modified to in-
dicate the type or maiure of the recovery,
such as recovered bench 1~uik, or a recoveres
level line.

recovered control—See recover.
recovery of station—See recover.

rectagraver—A scribing instrument which rests
on the scribing surface during the operation,
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and only the cutter arm moves to scribe each
aymbol.

rectangular chart—A chart on the rectangular
projection,

rectaagular wordinates—Coordinates on any
system in which the axes of reference inter-
sect at right angles.

rectangular coordinate plotter—See coordinato-
graph.

rectangular map projection—A cylindrical map
projection with uniform spacing of the par-
allels.

rectangular polyconic map projection—A modi-
fied polyconic map projection having a line
representing a standard parallel divided to
exact scale, through whose division points
pass the lines representing the geographic
meridians, intersecting the lines which rep-
resent the geographic parallels in right
angles,

rectangular space coordinates—Th« perpendicu-
lar distances of a point frora places defined
by each pair of a set of three axes which are
mutually perpendicular to each other at a
common point of origin. In photogrammetry,
space coordinates are also termed survey co-
ordinates, and are the x-coordinates and y-
coordinates which define the horizontal posi-
tion of a point on a ground system, and the z-
coordinate, which is the elevation of the point
with reference to the ground system, Some-
times called air coordinates.

rectangular sarveys—A system of surveys in
which an area is divided by a base line inter-
sected at right angles by a principal meridian,
the intersection termed the initial point from
which the partitions are subdivided into equal
size townships containing 368 sections of land
each.

rectifieaticx  (photogrammetry)—The process
of projecting a tilted or oblique photograph
onto a horizontal reference plane, the angular
relationship between the photograph and the
plane being determined by ground measure-.
ment. Although the proceas is applied prin-
cipally to aerial photographs, it may also be
applied to the correction of map deformation.
Compare viiih transformation. See also ana-

Iytical orientation; empirical orientation;
graphical rectifieation; mu.tliple-stage reeti-
ficution; optical rectification; paper-strip
method: point-matehing method.

rectifiad nrint— A photograph in which tilt dis-
placement has been removed frem the origi-
nal negative, and which has been brought to
A desired scale,

rectifier—A specially designed projection print-
er whose geometry is variable in order {o
eliminate tilt from an aerial negative. They
consist of two basic types; those in which
the optical axis of the rectifier lens is the
common reference or base direction of the
instrument, and those in which the line be-
tween the principle point of the negative and
the rectifier lens iz the common reference.
Also called rectifying camera; rectifying
printer. See also autofocus rectifier; automa-
tic rectifier; nonautomatic rectifier; nontilt-
ing-lens rectifier; nontilting-negative-plane
rectifier; tilting.lens rectifier. Compare with
transforming printer.

rectifying camera—See rectifier.

rectifying latitude—The latitude on a sphere
such that a great circle on it has the same
length as a meridian on the spheroid, and
such that all lengths along a meridian from
the equator are exactly equal to the corre-
sponding lengths on the spheroid. Rectifying
latitude is an auxiliary latitude uscd in prob-
lems of geodesy and cartography.

rectifying printer—See rectifier,

rectilinear coordinates—See rectangular co-
cordinates

rectoblique plotter—See angulator.

rectoplanigraph—An instrument utilizing a
vertical photograph mounted in a vertical
position, and used in the preparation of plani-
metric maps.

red magnetism—The magnetism of the north-
seeking end of a freely suspendcd magnet.
This is the magnetism of the earth’s south
magnetic pole, Contrasted with blue mag-
netism,

redraft—To redraw or rescribe an existing map
or part of an existing map in order to im-

175

imima nme e

—e PO

* &




prove reproduction qualily, accomplish scale
change, affect color separation, or similar
purposea without revising or otherwise
chauging the original map.

reduced gravity—Observed gravity that has
been reduced to the geoid or to some other
reference suriace by one of the gravity re-
ductiona.

reduced hatitude—Se¢e paraméetric Iatitude,
reduction factor—See scale of reproduction.
reduction printer—See dinpositive printsr.

reduction-to-center—1. The amount which must
be applied to a direction observed at an ec-
centric station or to an ercentric signal, to
reduce such direction to what it would be if
there were no such eccentricity. 2. (astron-
omy) One of the valuea used in finding the
equation of time.

reduction to sen level-—A reduction applied to &
measured horizontal length on the earth's
surface to reduce it to the surface of the sea-
Jevel datum of the reference spheroid.

reduction to the meridian—The process of ap-
plying a correction to an altitude obwerved
when a body is near the celestial meridian of
the observer, to find the altitude at meridian
transit. The altitude at the time of such an
observation is called an ex-meridian aititude.

reference datum—-A general term applied to
any datum, plane, or surface used as a refer-
ence or base from which other quantities
can be measured,

reference direction—A direction used as a basis
for comparison of other directions.

reference ollippoid—See reference spheroid.
reference frane—See coordinates.
reference gria—See grid,

reference level—See vertical-control datum,

reference line—Any line which can serve as a
reference or base for the messurement of
other quantities. Also called datum lime,

reference mark—A permsnent supplementary
mark close to a survey station to which it is
related by an accurately measured distance
and direction, and/or & difference in elevation.
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refvrence meridian—Ses local meridiaz,

referc..ce monument— (USFLS) An accessory
used where the site 2f & corner is such that a
permanent monument cannot be establixhed
or where the “nonument would be Hable to de-
struction, and bearing trees or a nearby
besring object are not avaflable,

reference plane—Ses vertical-control datum.
reference point—Se¢ datum peint,

reference signal—In telemetry, the signal
against which data-carrying signals are com-
pared to measure differences in time, phase,
frequency, or oti:ér values or quantities.

reference spheroid—A theoretical figure whose
dimensions closely approach the dimensions
of the geoid; the exact dimensions are deter-
mined by various considerations of the sec-
tion of the earth's surface concerned. Also
called reference ellipucid; sphervid of refer-
ence,

reference station—A place where tide or tidal
current constants have becu determined from
observations, and which is used as a standard
for the comparison of simultaneous obwerv..
tions at a subordinate station. Also, a’pisce
for which independent daily predictions are
obtained for other locations by means of
differences or factors. Also called standard
port; standard station,

referencing—The process of massuring the hor-
izontal distances and directions from s sur-
vey station to near-by landmarks, reference
marks, and other objects which can be used
in the recovery of the station,

reflected ray-—A ray extending outward from
a point of reflection,

reflecting prism-—A priam that deviates a light
beam by internal reflection. (Practically all
prisms used in phologrammetric instrumenta
are of this type.)

reflaciiag projector (photogrammetry)—An in-
strument by means of which the image of
an aerial photograph can be projected onto a
map, By varying the position of the projector
lens, the scale of the projected image can be
varied and, by tilting the table top, com-
pensation can be made for any tilt in the
photograph.
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redection—The return or change in the direc-
tion of travel of particles or radiant energy
which impinges on a surface but doea not
enter the substance providing the reflacting
surface. See aleo diffiraction; diffuse reflec-
tion; refraction; specular reflection,

reflight-—Another flight over the same course
to secure photographs to fill in for those miss-
ing or defective,

refracted ray—A ray extending onward from
the point of refraction,

refracting prism—A priam thit deviates a beam
of light by refraction. The angular deviation
is a function of the wavelength of light;
therefore, if the beam is composed of white
light, the prism will spread the beam into a
spectrum. Refracting prisms can be used in
optical instruments only for small deviations.
See also wedge.

refrc-tion—The change in direction of motion
of & ray of radiant energy as it passes
obliquely from one medium into another in
which the speed of propagation is different.
See also angle of incidence; angle of refrac-
tion; astronomical refraction; atmospheric
refraction; coeficient of refraction; electronic
refructivn; Interal refraction; menan refrac.
tion; refracted ray; refraction angle; refrac-
tion line; Snell’s law of refraction; terrestrial
refraction.

refraction angie—That portion of an observed
zenith distance which is due to the effect of
atmospheric refraction,

refraction displacement—Displacement of im-
ages radially outward from the photograph
nadir because of atmospheric refraction. It ia
assumed that the refraction is symmetrical
about the nadir direction.

refraction Une—A line of sight to a survey sig-
nal which becomes vigille oniy by the effect
of atmoapheric refraction.

replonal gradimt—See regional gravity,

regional gravity-—In gravity prospecting, con-
tributions to the observed anomalies due to
densiiy irregularities at much greater depths
than those of the poasible structures, the lo-

cation of which was the purpose of the sur.
vey. Also called regicnal gradient,

registration ticks—Sece register marks.

register—The correct position of one com-
ponent of & composite map image in relation
to the other components,

register hola punch—See pre-punch register
aysiein.

register marks—Designated marks, such as
small crosacs, circles, or other paiterns ap-
plied to original copy prior to reproduction
to facilitate registration of plates and to indi-
cate the relative positions of successive im-
pressions. Also called corner marks; corner
ticks; register ticks; registration ticks; ticks,

register studs—See pre-punch register system,
register ticks—See register marks,

regiiter trials—--The test runs necessary to ob-
tain the proper combination of the degree
of partial vacuum and the length of the
heating cycle required for individual modela
in forming a plsstic relief map.

regression of the nodes—Precessional motion in
a direction opposite to the direction of revolu.
tion, of & set of nodes. See also precession.

regular error—See systematic error,

relative accuracy—The error in the absolute
position of 8 triangulation station expressed
as a function of the atraight line diatance of
the station from the origin of the triangula.
tion network.

velative aperture-—~The ratio of the eguivalent
focal length to the dismeter of the entrance
pupil in a photographic or telescopic lens.
Expressed as £:8, etc. Also termed aperture
ratio; f-number; lens speed; speed of lens;
otop numbers.

relative coordinate system—Any coordinate
system which is moving with respect to an
inertial coordinate ayatem.

reiative deflection—See astro-geodetic deflec-
tion,

relative direction—Horizontal direction ex-
pressed as angular distance from a heading.

relative distance—Distance relative to a speci-
fied reference point, usually one in motion,
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relative error of clomure--The value obtained by
dividing the total error of closure by the pe-
rimeter of the traverse, commonly expressed
by a fraction having s numerator equal to
unity, e.g., 171,640, It is used for determining
the degree of accuracy of a survey.

relative gravily—Gravily determined {rom
gravity diffcrence micasurements (e.g., gra-
vimeter, relative pendulum) between the oh-
server and a reference station. The value
obtained is relative with reapect to the refer-
ence station.

relative motion—See apparent motion,

relative movement—Motion of one object or
body relative to another, The expression ia
usually used when describing relative move-
ments other than that of a celestial body, See
also apparent motion; direction of relative
movement.

reiative orientation—The reconstruction {(ana-
lytically or in & photogrammetric instrument)
of the same geometric conditions between a
pair of photographs that existed when the
photographs were taken. In the inatrument,
this is achieved by a systematic procedure of
rotational and translational movements of
the projectors. Sometimes called clearing y-
parallax, Se¢ also vertical deformation.

relative pendulum—A device for measuring rel-
ative gravity through the difference in the
period of a pendulum at two atations,

relative position—The location of a point or
feature with respect to other points or fea-
tures, either fixed or moving.

refative setting—In tilt analysis of oblique pho-
tography, the dihedral angle between the two
planes passing through the principal point
of the opposite obliques, the principal point
of the vertical photograph, and the common
exposure station. This angle is measured on
the vertical photograph as the angle be.
tween the two isolines, or as the deflection
angle between the perpendiculars from the
principal point of the vertical photograph to
the two isolines.

relative swing—In the tilt analysis of oblique
photographs, the angle of rotation of the
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obligue camera about its own axis with ree
apect to the plane of the vertical photograph,
measured on the cblique photograph by the
angle between the Isoline and 2 line jolning
the fore and aft fiducial marke.

relative tilt—The angular relationship between
two overlapping vertical photographs with
no reference to an established datum.

releasability code letter—A code letiar prefix
to the chart identification number which
limits the releasability of a particular chart
to specific users.

retef—The elevations or the inequalities, col-
lectively, of a land surface; represented on
graphics by contours, hypsometric tints,
shading, spot elevations, hachures, etc.

relief displacement—Displacement radia! from
the nadir point of a photograph caused by
differences in elevation of the corresponding
ground objects. Also called height displace-
ment; rellef distortion.

relief distortion—See relief displacement.
rellef map—-See hypsometric map.

relief model—A general category which de-
notes any three dimensional representation of
an object or geographic ares, modeled in any
size or medium. See also plastic relief map;
terrain model,

relief stretching-—See hyperstereoscopy.
remote station—See alave station,

repeating instrument—Sce repeating theodo-
lite,

repeating theodolite—A theodolite so deaigned
that successive mesasures of an angle may be
accumulated on the graduated circle, and a
final reading of the circle made which rep-
resents the sum of the repetitions. Also called
double-center theodolite; repeating instru.
ment,

repetition of angles—The accumulation of a se-
ries of measures of the same angle on the
horizontal cirele of a repeating theodolite or
surveyor's transit,

Representative Fraction (RF)--The relation-
ship which any small distance on a graphic
bears to the corresponding distance on the
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earth expressed as a fraction, 1/10,000, or a
proportion, 1:10,000. Also called fractional
scale;: naturs) wealy,

representative patterd (cartography)—Il, An
accurate portrayal of the surface of the sarth
in the ares beluy compiled. 2. The selection
and portrayal of the most prominent of a
dense gruup of similar features.

reprint-—1, The process of using existing re-
producibles to print additional quantities of
maps, charts, or publleations, Minor changes
in marginal information are typical of the
extent of changes in the reprint process. 2.
The end product of the reprint process.

reproducible—Any copy capable of being used
as a master-to-be. May be either a negative
or positive transparency.

reproduction—1. The summation of all the proc-
esses involved in printing copies from an
original drawing. 2. A printed copy of an orig-
inal drawing made by eny of the processes
of reproduction.

reproduction positive mold—The positive mold
which has been drilled through with vacuum
holes, and over which the plastic map is
formed.

reproduction ratio—See scale of reproduction.

reproduction scale—The scale at which & map or
chart is published or is to be published. Also
called publication scale.

Repacid base-line measuring apparatus—-An op-
tical base-line measuring apparatus, com-
posed of a steel bar approximately four
meters long, whose exact length at any
temperature i8 known, and whose tempera-
ture is determined by meana of a metallic
thermometer composed of the steel measur-
ing bar and a similar bar of zinc, the two
being fastened together at their middle
puintas,

reseau—A glass plate on which is etched an
accurately ruled grid. Sometimes used as a
focal-plane plute to provide a means of cali-
brating film distortion: used alsoc for cali-
brating plotting instruments. Sometimes
called a grid plate.

resection—1. The graphical or analytical deter-
mination of a position, as the intersection of
st least three lines of known direction to
corresponding pointa of known posftion. 2,
(surveying) The defermination of the hori-
sontal position of a murvey station by ob-
served directions from the ststion to points
of known positions, Also, the line drawn
through the plotted location of a station to
the cccupied station, 3. (bhotogrammetry)
The determination of the position and/or
attitiude of a camers, or the photograph taken
with that camera, with respect to the exterior
coordinate system,

resection station—A station located by resec-
tion methods,

residual—Ses residual error.

residual error—The difference between any
value of & quantity in a series of observations,
corrected for known systematic errors, and
the value of the quantity obtained frorm the
combination or adjustment of that series.
Sometimes termed simply as errors and some-
times a8 residuals, The latter term is gen-
erally used in referring to z2ztus! values in a
specific computation.

residual deviation--Deviation of a magnetic
compass after adjustment or compensation.

residusl gravity—In gravity prospecting, the
pertion of a gravity effect remaining after
removal of some type of regional gravity,
usually the relatively small or local anomaly
components of the total or observed gravity
field.

residual parallax—Smail amounts of y-parallax
which may remain in a model after relative
orientation iz accomplished.

regolution—1, The minimum distance between
two adjacent features, or the minimum size
of a feature, which can be dete ted by a pho-
tographic system or a radar system. 2, In
gravity or magnetic prospecting, the indica-
tion in some measured quantity, such as the
vertical component of gravity, of the pres-
ence of two or more close but separate dis-
turbing bodies.

resolution in bearing—The minimum detectabl-
separation of objects at the same range and
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the same ¢levation, expresaad In tarms of the
horizontal angular distaiicu between such ob-
jects,

resolution in elevation—The minimum detelta-
ble ssparation of objecta at the sate range
and same bearing, expressad in terma of the
vartical angular distance.

resclution in range—The minimum detectable
separation of objscts in the wanw line of
sight, expressed in terms of the diatasce
betwesn them.

resolution imit—-in gravity and magnetic pios-
pecting, the separation of two disturblag
bodies at which some obvicus indication, in a
measured quantity, of the presence of two
saparate bodies, ceases to He viaible.

resolving power—A mauthematical expression of
definjtion in a radar or optical system, usu-
ally stated as the maximum number of lines
per millimeter that can be ssen as separate
lines in the image,

regolving power target—A test chart used for
the evaluation of photographie, optical, and
eloctro-optical systems. The deaign usumily
consists of ruled lines, squares, or circies
varying in size according to a apecified geo-
metric progression.

responder—1. In general, an instrument that
indicates recepiion of an electric or electro-

myngtsc signal. 2. See transponder,

responsor—A radio receiver which receives the
reply from a trangponder and produces an
output suitable for fesding to a display sys-
tem.

rostitation—The determination of the true
(map) position of objects or points, the im-
age of which appears distorted or displaced
on &erial photographs. Restitution corrects
for distortion resulting from both tilt and
relief displacement.

restoration—The recovery of one or more lines
or coiner positions, or both, of a prior sur-
vey; the replacement of one or more loat
corners or obliterated monuments by ap-
proved methods, incinding the substantial
renewal of one or raore monumonts, as re-
quired for the purpose of a survey.
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FeRilltant #irer——Tihe error in any messurement
that s the difference between the measured
value and the true value for & quantity. Al
called triue etror.

resurvéy-—A retracing on the ground of the
lines of an earlier survey, in which all points
of the siriier survey that sre recovered are
held fixed and used as a control. If tuo few
points of the earlier survey Are recovered to
satisfy ths control requirements of the re
aurvey, & new survéy may be made, A resur-
vay is related directly to an original survey,
though sevéral resurveys may interpose be
tween them. The terms orviginal survey, re-
survey, and new survey arc of cousiderable
significance in land surveying, See alao de-
piandent remurvey; independent resurvey,

reticle (recticule).—1. (surveying) A aystem of
wires, hairs, threads, etched liney, or the like,
placed normal to the axin of a telescope at its
principal focus, by means of which the tele-
acope in sighted on a star, or target, or by
means of which appropriate readings are
made on some scale, such as a leveling or
stadis rod. 2. (photogrammetry) A mark,
such as & cross or system of lines, lying in the
image plane of a viewing apparatus and used
uingly as & reference mark in certain types
of monocular instruments or as one of & pair
to form a floating mark, as in certain types
of stereoscopic instruments. See alio foat.
ing mark; index mark; paralinctic grid,

retouching—Corrective treatment of s plate,
negativa, positive, or copy by means of brush,
pencil, pen, air brush, or other methods.

reiracement—A term applied to a survey that
is made for the purpose of verifying the di-
rection and length of lines, and identitying
the monuments and other marks of an eatab-
lished prior survey.

retrograde motion—1. Motion in an orbit op-
posite to the usual orbital direction of celes-
tial bodies within a given system. Specifically,
of & satellite, motion in a direction opposite
to the direction of rotation of the primary. 2,
The apparent motion of & planet westward
among the stars. Also called retrogression.
Oppoaite of progresaive motion,

retrograde vernier—A vernier scale which has
spaces or divisions slightly longer than those
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of the primary scale. The numbers on the
vernler scale run in the opposite direction
from those on the primsry scale,

retrogreasion—See retrograde motion,
reverme sterse.. Sas paendneconis staren,

revernible level—A spirit ievel having a bubble
tube with the inner surface ground barrel-
shaped so that tho tangent lines to curves on
the upper and lower sides are parallel when
sxactly opposite, permitting the level to be
tised in either the erect or invertad positions.

reversibls pendulum—A pendulum so designed
and esquipped with means of support that it
may be used with either end up or down.

reversing in agimuth and altitude—Ses double
centering,

revertsd image (optics)—An image in which
detail is in reverse order, from left to right,
compared to the corresponding detail of the
abject. The order of detail from top to bottom
remains unchanged. A mirror image.

revision—The process of updating & map, chart,
or publication to reflect the curent atatus of
an area. Typically, a map or chart in this
category will not involve aignificant changes
in the horizontal position of features or ver-
tical data values, but some improvement in
planimetric data is provided. Normally, pub-
lications are revised, not recompiled.

revolution—The turning of a body about an
extarior point or axis. The correct distinction
between revolution and rotation is given in
the statement “the earth revolves around the
sun, and rotates on its axis.”

rhomboida! prism-——A prism that displaces the
axia of the beam of light only laterally.

rhumb bearing—The direction of a rhumb line
through two torrestrial points, expressed as
angular distance from a reference direction.
It ia usually measured from 000° at the refer-
ence direction clockwise to 860°. Also called

Mercator bearing.
rhumb direction--See Mercator direction.

rhumo line— A line on the surface of the earth
making the same angle with all meridians; a
loxodrome or loxodromic curve spiraling to-

ward the poles in a constant true direction.
Parallels and meridians, which also maintain
constant true directions, may be considered
apecin] cases of the rhumb line, A rhumb
line is a atraight line on & Mercator projec-
tion, Alss tsrmad squinmsubsy sniral: bawa
drome; loxodromic eurve; Mercator track.

rhumb-line distance—Distance along a rhumb
line, usually expressed in natitical miles.

ridge line—A graphic representation of major
ridges used o give more definition to the
topographic character of an area for the
determination of low altitude radar prodic-
tions. They are shown only in arems of rise
gradient to depict those places in which the
elevated terrain forms a aufficlent back.
ground to partially screen vision at low aiti-
tude,

right-angle prismt—A prism that turns a beam
of light through a right angle. It inverts
(turns upside down) or reverts (turns right
for left) according to the orientation of the
priam,

right sscension-—-The angular distarice meas-
ured eastward on the equator from the vernal
equinox to the hour circle through the ce-
leatial body, from 0 to 24 hours.

right ascension system—An equatorial system
of curvilinear celestia! coordinates which has
the equator ss the primary reference plane
and the perpendicular hour circle through
the vernal equinox as the secondary reference
plane. The direction to a body is given by its
right ascenaion and declination,

right bank. -That bank of a stream or river on
the right of the observer when he is facing
in the direction of flow, or downstream.

right-reading—A descriptive term for an image
which, when viewed through the base, reads
the same as the original, Other terms some-
times used to identify image direction, such
as normal reading, natural reading, etc., are
not recommended because of possible con-
fusion in negative-positive relationship.

right sphere-—The celeatial sphere as it appears
to an observer at the equator, where celestial
bodies appear to rise vertically above the
horizon,
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rigid tripod cograver—A acribing instrument
with three points of contact surface, to ab-
sorb the normal imbalance of the operator's
hand pressure.

rise—To cross the visible horizon while ascend.
ing.

rise gradient—A color coded omni.directionsl
graphic representation of those terrain slopes
which are predictad to be low altitude radar
siguificant.

rising tide—See food tide.
river cromsing (leveling)—Carrying & line of

levels across o stream or other body of water,
when no suitable hridge is gvailable and the
width of the body of water is greater than the
maximum allowable length of sight for the
leveling, requires a special series of observa-
tions which taken collectively is known as a
river crossing,

rond map—A medium-scale map used primarily
for tactical and administrative troop move-
ment. In some cases it may be used as a stra-
tegic-tactical map,

road net—The system of roads available within
a particular locality or area.

rod—-See leveling rod.

rod correction (leveling)--That correction
which is applied to an observed difforence of
elevation to correct for the error introduced
when the leveling rods are not actually of the
length indicated by the graduations.

yod fingt—A amall cylindrical tube of any mate-
rial, closed at the bottom and weighted with
shot until it floats in an upright poaition
with about 2 to 6 inches projecting above the
water surface. Current velocities are deter-
mined by direct observations,

r0d level—An accessory for use with a leveling
rod or a stadia rod to assure a vertical posi-
tion of the rod prior to instrument resding.

rod sum (leveling) —The algebraic total of plus
and minus sights in a given level line,

roll—-1, (air navigation) A rotation of an air-
craft about its longitudinal axis so as to cause
a wiag-up or wing-down attitude. 2. (photo-
grammetry) A rotation of & camera or a pho-
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tograph-coordinate system about either the
photograph x-axis or the exterior X-axis. In
some photogrammetric instruments and in
analytical applications, tho aymbol omega (v)
may be used,

romanization—See tranaliterntion,

roof prism——A type of prism in which the image
is reverted by a roof, that ig, two surfaces
inclined at 90° to each other.

root-mean-square error—SJ# standard error,

Roots of Mountain Theory—See Airy Theory of
isontasy.

rotating prism-—See dove primm.

rotating prism camera-~A class of panoramic
camera in which a double dove prism is ro-
tated while the lens system remains fixed.
This configuration cun achieve a scan of
180° or more.

rotation—1. (astronomy) A turning of a body
about a seli-contained axis, as the daily rota-
tion of the earth, Compare with revoiution, 2.
(surveying) A turning of an instrument or
part of an instrument.

rutational movement (photogrammetry)—The
syatematic rotation of projectors or projector
assemblies, When applied to the projector
body within the gimbal inner ring, the move-
ment ir about the z-axis and is called swing,
Rotation of the inner ring is about an x-axis
(secondary axis) and is called x-tilt. Rotation
of the outer ring is about a y-axis (primary
axis) ard is called y-tilt.

route chart—1, A chart showing routes be-
tween various places, usually with distances
indicated. 2, An aeronautical chart covering
the route between specific terminals, and usu-
ally of such scale as to include the entire
route on a single chart. Same as strip chart.

route map-—A map showing roads to be fol-
lowed and nearby points of miliviry signifi-
cance.

route gurvey—Surveys for linear construction
such as railroads, highways, and trensmission
lines which inciude the layout of lines and
gredes for these projects.




run—1, (lithography) The number of impres-
sions made on & press for a given sheet. 2.
(micrometer) See error of run. J. (aerial
photography) The line followed by a photo-
graphic aireraft in making & photo strip.

running (leveling)—A continuous series of
measured differences of elevation, made set-
up by set-up in one direction along a section

of a line of levels, which results in a meas-
urement of the difference of elevation be-
tween the bench marks or other points, either
temporary or permanent, at the ends of the
section.

running mean—Sec consecutive mean,

run of micrometer—See error of run,
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sag correction (taping)—The difference be-
twoen the effective length «f a taps, or part
of a tape, when supported continuously
throughout its langth and when suported at
a limited number of independent points, Base
tapes usually are used with ithree or five
points of suppoert, snd hang in curves (cate-
naries) between adjacent supports. Correc-
tion for sag is not rejuired when the method
of support in use is the saine as was used
in the standardization of the tape. A base
tape also may be used supported throughout
or with four points of support, as on a rail-
way rail. Also alled catenary correction,

sailing chari—A asmall-scale chart used for off-
shore sailing between distant coastal ports
and for plotting the navigator's position out
of sight of land and as he approaches the
coast from the open ocean. They show off-
shore soundings and the moat important
lights, outer buoys, and natural landmarks
which are visible at considerable diatances.

same name—See contrary name,

Sanson-Fismsteed map projection—Ses sinu-
soidal map nrojection.

gsaros—The eclipse cycle of about 18 years, al-
most the same length as 228 synodical
months. At the end of each aaros the sun,
moon, and line of nodes return to approxi-
mately the same relative positions and an-
other seriea of eclipses begins, closely resem-
bling the series just completed. See alvo lunar
cycle.

satellite—An attendant body, natural or man-
made, that revolves about another body, the
primary. See alsv active gatellite; earth satel-
lite; equatorial satellite; geodetic satellite;
lunar s:.::lite; navigation satellite; passive
mitellite; synchronous satellite,

satellite geodesy—~—The discipline which employs
observations of an earth satellite to extract
geodetic informa‘iion,

8
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atellite trail—A streak-like iinage of a sateliite
recorded on a stellar plate by a photographic
time exposure

satellite trianguintion—The determination of
the angular relationships between two or
more stations by the simultaneous observa-
tion of an earth satellite from these stations.

satellite triangulation stations—Trianguiaticn
stiztions whose angular positions relative to
one another ars determined by the simultane-
ous observation of an earth satellite from two
or more cf them.

maturable reactor—See flux-gate magnetometer,

scalar—Any physical quantity whose fleld can
be described by a single numerical value at
each point in space. A scalar quantity is dis-
tinguished from a vector quantity by the
fact that a scalar quantity posseses only mag-
nitude, whereas a vector quantity possesses
both magnitude and direction.

scale—1. The ratio of a distance on a photo-
graph, map, or other graphic to its corre-
sponding distance on the ground, or to an-
other graphic. Scales are named by the type
of graphic on which they appear, and the
manner in which they are expressed. 2. A
series of marks or graduations at definite
intervals on a measuring device or instru-
ment, 3. Measurement by means of a scale.
See also compilation scale; equivalent scale;
model scale; plotting scale; representative
fraction; reproduction acale; scaling; x-scale;
y-scale; graphical scale.

scale checking—1. The process of determining
the acale of an aeriasl photograph, or more
correctly, the altitude above sea level which
best. fits the print. 2, (stereocompilation) The
process of determining the scale of a vertical
photograph for points at a specific elevation
and the subsequent measurement of direction
and distence therefrom.
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scale error-—See imstrume:t error.

scale factor— A multiplier for reducing a dis-
tance obtained f» m a map by computation
or sealing to the soiual distance on the datum
of the map. Alsv, in the state coordinate
systems, scale factors are appiizd to geodetic
lengths to obtain grid lengths, or to grid
lengths to obtain geodetic lengtins. Both are
lengths on & sea-level datum, bat the grid
lengths are affected by the acal: chisuge of
the map projection.

acale indicator—A logarithmic scale devised as
a rapid and convenient method of determin-
ing the natural scale of a map from the divi-
sjons marked on the graphic scales, or frem
the intervals of latitude on a m»n.

scale of reproduction—The enlargoment or re-
duction ratio of an original to the final copy.
This ratio is expressed as a diameter, percent,
times (), or a fraction. Also called repro-
duction ratio; enlargement factor; reduction
factor. See alsc contact size; diameter enm-
largement; percent of enlarger:ent/reduc-
tion; times () enlargement; ui:le Ene.

scale-ratio mosmic—An assembly of photo-
graphic prints brought to a common scale by
projection printing to secale factors obtained
from map distances to allow the best possi-
ble fit of contiguous photo detail.

scaling—1. Alteration of the scale in phot>-
grammetric triangulation to bring the model
into agreement with a plot of horizontal
control, 2. Fitting a stereoscopic model t5 a
horizontal control plot. A step in absolute
orientation. Sometimes called scaling the
model. 3. Determining the scale of & photo-
graph or graphic. 4. (cartography) See carto-
metric sealing,

scaling the model—See sealing, definition 2.

scan positional distortion—In a panoramic cam-
ra system, the displacement of images of
ground points from their expected cylindrical
positions caused by the forward motion of the
vehicle as the lens scans.

Scheimpfiug condition—The requirement that
object, lens, and image planes intersect in a
common line for sharp focus in any direct
projection system.
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Schott base-line measuring apparatus—A con-
tact, compensating base-line measuring ap-
paratus composed of three parallel bars, the
middle bar of zinc, the outer bars of steel. One
end of each steel bar is free; the other end
is fastenod to an end of the zinc bar, a differ-
ent end for each steel bar, The lengths of the
bars are 8o proportionsd with respect to their
coefficients of thermal expansion that a con-
stant distance is maintained between the
free ends of the steel bars.

scintillation—Ses shimmaer.
scissors inversor—S¢e Peaucellier inversor.
screen—Ses halftone sereen,

screen angle (photography)—The angle the
rows of halftone dots make with the vertical
when right reading. The angle is measured
clockwise with O degrees at 12 o’clock.

screening—See masking,
scribed plate—See scribed sheet,

scribed sheet—A scribing surface on which the
reproduction scribing has been completed,
Sometimes called a seribed piate.

scriber—An instrument holding a scribing
point; used for scribing on coated plastics.
Also called graver, scribing instrument, and
less often, an engraver. See also engraver
subdivider; rectagraver; rigid tripod en-
graver; straight line graver; swivel graver;
turret graver.

scribing—The process of preparing a negative
which can be reproduced by contact exposure.
Portions of a photographically opaque coat-
ing are removed from a transparent base with
specially designed tools.

scribing guide—See guide,

scribing instrument-—-See scriber.

acribing points—Needler or blades in various
dismeters or cross-section shapes ground and

sharypened to prescribed dimensions. Used in
scribers for scribing on coated plastics.

sen level—The height of the surface of the sea
at any time. Seo also ideal sea level; mean sea
level

sea level coutour—A contour line delineating
points at sea level.
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sea jevel datum-—See mean soa level,

Sea Level Datum of 1920—The current stand-
ard datum for geodetic leveling in the United
States, based on tidal observations over a
number of vears at various tide stations along
the coasta.

sea-level variation—Sea level varies from day
to day, from month to month, and from year
to year. This variation is attributed to mete-
orological conditions and should not be con-
fused with the lunar tides.

search and rescue chart—A chart designed pri-
marily for directing and conducting search
and rescue operations.

secant— (USPLS) A greac circle which cuts
the true parallel of latitude at the first and
fifth mile stations.

aecant eonic chart—See conic chart with two
standard paraliels,

secant conic map projection—See conic map
projection with two standard parallels.

secant method—(USPLS) A method of de-
termining the parallel of latitude for the sur-
vey of a base line or standard parallel by
offsets from a great circle line which cuts
the parallel at the first and fifth mile corners
of the township boundary,

secator—See templet cutter.

secondary—-1, See second great cirele. 2, A ce-
lestial body revelving around another body,
its primary.

secondary circle—See secondary great circle,

secondary compilition—A specially prepared
matte plastic niaterial used to depict uncor-
rected or discrete soundings in bathymetric
compilation.

Secondary Control Point (SCP)—A point, pho-
tographically identifiable, which is positioned

by & technique involving & certain pattern of
hiran photographic flight lines.

secondary great circle—A great circle perpen-
dicular to a primary great circle, as a merid-
ian, Aleo called secondary circle; secondary.

secondary grid-—In areas covered by the Uni-
versal Transverse Mercator or Universal Po-

lar Stercographic Grids but which formerly
were covered by grids now considered obso-
lete, the obaolete grid—called the secondary
grid—usually is indicated also. This is a
temporary procedure, the purpose of which
is to provide a common grid on companion
maps of different scales and will gradually
be discontinued, Also called obsolete grid.

secondary station—An additional triangulation
station, usually marked and identified, estab-
lished to strengthen horizontal map controi,
They are connected to the main-scheme ata-
tions but are not considered as being part of
the main-scheme net. Often used for provid-
ing means for checks and for photogram-
metric purposes,

secondary tide station—A tide atation which is
operated for a short period of time to obtain
data for a specific purpose.

second-order bench mark—A bench mark con-
nected to the datum (usually mean sea level)
by continuous second-order leveling or by a
continuous combination of first-ordering lev-
eling and second-order leveling.

second-order Jeveling—Spirit leveling which
does not attain the quality of first-order
leveling, but does conform to the following
criteria: Lines between bench marks estab-
lished by first-order leveling to be run in one
direction, using first-order instruments and
methods (or other lines to be divided into
sections, over which forward and backward
runnings are to be made); the closure in
either case not to exceed 8.4 mm times the
square root of the length of the line (or sec-
tion) in kilometers (8.4 mm v K), the equiv-
alent of which is 0,085 ft times the square
root of the length of the line (or section) in
miles (0.085 ft v M).

second-order traverse—A survey traverse
which by itself forms a closed loop, or which
extends between adjusted stations of first-
order or second-order control surveys and has
a closing error in position of between 1 part
in 10,000 and 1 part in 26,000 of its length,
The following additional criteria are pre-
scribed for the sattainment of the required
accuracy and precision: Probable error of
main-scheme angles not to exceed = 8.0”;
nunber of angle stations between astronomic-
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asimuihs siations to be fifteen to twenty five;
discrepancy per main-scheme angle station
between astronomic aszimuths, not to ex-
ceed 2.0”; and probable error of astronomic
azimuths, not to exceed + 2.0,

second-order (rianguintion—Second-order tri-
angulation was at one time known &» séec-
ondary triangulation; changed in 1821 to
primary triangulation; and in 1825 to second-
order triangulation. In 1957, new classifica-
tions for this survey were prepared by the
Bureau of the Budget in cooperation with
Federal agencies concerned witk contral sur-
veys. They are: Class I. Area networks be-
tween arcs of the National network. Mini-
mum specifications include probable error of
closure in length, 1 in 20,000; average tri-
angle closure 1.5”; side checks 24 times
the tabular difference of 1” of log sine of
amallest angle involved, etc. Procedures are
the same a3 for first-order class II and class
I triangulation except that the rejection
limit for a single observation is relaxed from
4” to 6” from the mean of the 16 observa-
tions. Class II. Coastal areas, inland water
ways, engineering and topographic control.
Minimum specifications include probable
error of closure in length 1 in 10,000; aver-
age triangle closure 3”; side checks 4 times
the tabular difference of 1” of log sine of
smallest angle involved. Procedures include
daytime observations, second-order instru-

__ments, ete. This class of second-order trian-
gulation was formerly called second-order
triangulation prior to 1857,

second-order work—The designation given any
survey work of next-to-the-highest order of
accuracy and precision.

SECOR-—A trade name for a type of electronic
distance-measuring equipment. A spherical,
long-baseline, phase-comparison trajectory-
measuring system utilizing three or more
ground stations, time sharing a single trans-
ponder, to provide nonambiguous range
measurements to determine the instantane-
ous position of a satellite in orbit or a vehicle
in flight. This term is derived from the words
“‘sequential collation of range.”

section—1. (USPLS) The unit of subdivision of
a township; normally a quadrangle one mile

wquare, with boundaries conforming to merid-
isns snd parallels within established limits.
2. (leveling) That portion of a line of levels
which is recorded and abatracted as a unit.
Stee alao fractional section; half section; quar-
ter section; quarter-quarter section.

section corner——(USPLS) A corner at the ex-
tremity of a section boundary.

sictional chari-—A series of asronautical charts
at a 1:500,000 scale cnvering the entire
United Statea, suitable for contact or visual
flying.

sectoral harmonics-—The set of spherical har-
monics which change from positive to negs-
tive as & function of longitude only. See also
tesweral harmonics; xonal harmonics.

secular aberration—The aberration due to Jhe
motion of the center of mass of the solar
system in space. Also called aberration of
fixed stars.

secular perturbations-—Perturbations to the or-
bit of a planet or aatellite that continue to act
in one direction without limit, in contrast to
periodic perturbations which change direc-
tion in a regular manner.

secular tarms—In the mathematical expression
of an orbit, terms which are proportional to
time, resulting in secular perturbations.

selection overlay—A tracing of selected map
source detail compiled on transparent ma-
terial; usually described by the name of the
features or details depicted, such as contour
overlay, vegetation overlay. Also known as
lift; pull up; trace.

stlenoeentric—Relating to the center of the
moon; referring to the moon as a center. Also
called lunicentric,

selenocentric coordinates—Quantities which ex-
press the position of a point with respect to
the center of the moon.

selenodesy—That branch of applied mathe-
matics which determines, by observation and
measurement, the exact positions of points
and the figures and areas of large portions of
the moon’s surface, or the shape and size
of the moon.

i..




selenodetic—Of or pertaining to, or determined
by selenodesy.

selenographic—1. Of or pertaining to the physi-
cal geography of the moon. 2. Specifically, re-
forring to positions op the moon measured in
Iatitude from the moon’s equator and in longi-
tude from a reference meridian.

selenclogy—That branch of satronomy thst
treats of the moon, its magnitude, motion,
constitution, and the Hke,

selenotrope— A device used in geodetic survey-
ing for reflecting the moon's rays to a distant
peint, to aid in long-distance observations,
Compare with heliotrope.

self-leveling level-—A level utilizing the action
of gravity in its operation. A prismatic de-
vice, called a compensator, is an integrai part
of the instrument which, once the instru-
ment has been roughly leveled, causes the
optical aystem to swing into proper horizontal
line of sight and to maintain that position
during readings at a given station,

sel{-reading leveling rod—A rod with gradua-
tion marks designed to be read by the ob-
server at the leveling instrument. Also called
speakir; rod.

self-regis lering gage—Any tide or stream gage
which provides a continuous record of the

variation of tide or atream level with the
pasaage of time and which will operate, un-
attended, for a number of days. Also called
sutomatic gage.

semicontrolled mosaic—A mosaic composed of
corrected or uncorrected prints laid to a com-
mon basis of orientation other than ground
control.

sernidiameter—1. The radivs of a closed figure.
2. Half the angle at the observer subtended
by the visible disk of a celestial body.

semidiameter correction—A correction due to
semidiameter, particularly that sextant alti-
tude correction resulting from observation of
the upper or lower limb of a celesatial body,
rather than the center of that body.

semidiurnal—Having a period of, occurring in,
or related to approximately half a day.

semidiurnal constitwent——A tidal constituent
that has two maximums and two minimumas
each constituent day.

semimajor axis-—One-half the longest diameter
of an ellipse. Also called mean disiance.

semiminor axis—One-half the shortest diam.
eter of an ellipse,

sensibility (spirit level)—See sensitivity.

sensible horizon - That cirele of the celeatial
sphere formed by the intersection of the ce-
lestial sphere and a plane through any point,
such as the eye of an observer, and perpen-
dicular to the zenith-nadir line.

sensitive altimeter—See barometric altimeter.

sengitivity (spirit level)—The accuracy and
precision which a spirit level is capable of
producing. Sensitivity depends on the radius
of curvature of its longitudinal section; the
longer the radius, the more sensitive the
level. Sensitivity is rated by equating the
linear length of a division between graduation
marks on the level tube and its angular value
at the center of curvature of the tube. Also
called mensibility,

sensitometric curve—See characteristic curve,

sensitometry—The measurement of the re-
sponse of a photosensitive material to the
action of light. - -

sensor—A technical means to extend man’s
natural senses. Also a sensing device or equip-
ment which detects and records in the form
of imagery, the energy reflected or emitted
by environmental areas, features, objects,
and events, including natural and cultural
features and physical phenomena, as well as
manmade features, objects and activities. The
energy may be nuclear, electromagnetic, in-
cluding the visible and invisible portions of
the spectrum, chemical, biological, thermal,
or mechanical, including sound, blast, and
earth vibration.

sensor simulator materials—Those terrain mod-
els or maps, film transparencies, factored
transparencies, and radar reflectivity plates
developed or produced from mapping, chart-
ing, geodetic and/or intelligence data or com-
pilations for v e in weapon system or naviga-
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tion simulators or trainers, Sensor simulators
are often of approaches to target areas, and
of general and/or specific target areas. In
this sense, such simulntions or plates arc 2
form of target material.

sensor simulation system—A device, such as
navigation simulator or {ralner, in which
specific types of sensor simulator materials
are utilized for training purposes. See also
sensor simulator materials,

September equinox—See autumnal equinox.
peries—See coordinnied series; map series.
series specifieations—Ser specifications,

set—1, The direction toward which the current
flows. Usually indicate¢ in degrees true or
points of the compess. 2, A group of repro-
ducibles from wtich a map or chart can be
lithographed. 3. To cross the visible horizon
while deacending.

set-back—The horizontal distance from the fi-
ducial mark on the front end of a tape or
part of tape, which is in use at the time, back
to the point on the ground mark or monu-
ment to which the particular measure is being
made.

set forward—Sce set-up.

set-up—1. The instrument (transit or level)
placed in position and leveled, ready for tak-
ing measurements; or a point where an in-
strument is to be or has been placed. Also
called instrument station. 2. In base-line
measurements, the horizontal distance from
the fiducial mark on the front end of a tape
or part of tape which is in use at the time,
measured in a forward direction to the point
on the ground mark or monument to which
the particular measure is being made. Also
called set forward.

sexagesimal system—A system of notation by
increments of 60; as the division of the circle
into 860°, each degree into 60 minutes, an-}
each minute into 60 seconds.

sextant—A donible-reflecting instrument for
measuring angles, primarily altitudes of ce-
lestial bodies. As originally used, the term
applied orly to instruments having an arc
of 60° (and & rauge of 120°), from which the
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instrument derived its namas. In modarn prace
tice the term applies to similar instruments,
regardless of range. See bubble sextant; hy.
drographic sextant; marine sextant; octant;
quadrant; quintant; surveying sextant.

sextant altitude—The angular distance of a
celestial body above the vimibie horizon, as
indicated by the sextant, before corrections
are applied.

sextant chart—A chart with curves enabling &
graphical solution of the three-point problem
rather than using s three-arm protractor.

shaded relief--A cartographic technique that
provides an apparent three-dimensional con-
figuration of the terrain on maps and charts
by the use of graded shadows that would be
cast by high ground if light were shining
from the northwest, Shaded relief is usually
used in combination with contours. Compare

with hill shading.

shaded-relief map—A map on which hypsog-
raphy is made to appear three dimensional
by the use of graded shadow effects. Gener-
ally, the features are shaded as though illu-
minated from the northwest. A shaded-relief
map may also contain contours or hachures
in combination with the shading.

shade error—That error of an optical instru-
ment due to refraction in the shade glasses.

shadow projector—An optical device developed
for checking dimensional accuracy-of the
various casts of relief models.

sheer—Transformation of a restangle into a
parallelogram,

sheet—A single map, either a complete map in
one sheet, or belonging to a series.

sheetline—See neatline,

shimmer—An atmospheric effect due to at-
mospheric turbulences. It may be more criti-
cal in photographic observations of celestial
objects than refraction. The shimmer makes
the image fluctuate rapidly. It averages out
in the case of long exposures but is serious in
case of flashes. Shimmer affects both right
ascension and declination in a random man-
ner and, unlike regular refraction, is not zero
at the zenith. Alsc called scintillation.
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ship-to-shore triangulation —A method of tri-
angulation involving aimuiltaneous observa-
tions from three shore stations on a target
carried by a ship offshore of the middle sta-
tion. The middle station must be visible from
each of the two end stations. Often shortened
to ship-shore trisngulation.

shiran—S-band hiran, where the airborne unit
can work four ground stations,

shoot—1, (astronomy; surveying) To make an
observation with an instrument. 2, {photog-
raphy) A slang term used to denote photo-
graphing copy, such as a map manuscript,
with a copy camera.

shop calibration—Adjustments to precision in-
struments made in an instrument mainte-
nance shop having a limited amount of spe-
cialized testing equipment.

shoran—A precise short-range electronic navi-
gation system which uses the time of travel
of pulse-type transmissions from two or more
fixed stations to measure slant-range dis-
tance from the stations. The term is an acro-
nym for the phrase “short-range navigation."

shoran-controlled photography-—A method by
which the positions of aircraft are deter-
mined by distance measurements to two
shoran ground stations simultaneously with
photographic exposures.

ghoran-line crossing—A method of determining
distance between two points by flying across
the adjoining line.

shoran range—The maximum possible operat-
ing distance between shoran aire-aft and
ground stations as limited by flying height,
ground-station elevation, terrain, and earth
curvature.

shoran reduction—The computation process of
converting from a shoran-distance reading to
an equivalent geodetic distance,

shoran triangulation-—A method of triangula-
tion in which the sides of appropriate figures
are measured by the shoran line-crosaing
method.

shoran-wave path—The path taken by the
shoran wave as it travels from the mobile
(airborne or shipborne) station to the ground
station,

short arc~—A small portion (usually less than
half) of the orbital arc traversed by a satel-
lite in making one revolution about the earth,

short arc reduction method—A computational
procedure in which only short arcz of the
satellite orbit are employed in order to mini-
mize the effects of secular and long period
perturbations.

short period perturbations--Periodic perturba-
tions in the orbit of a planet or s=atellite
which execute one complete periodic varia-
tion in the time of one orbital period or less.

short rod—A level rod, usually a Philadelphia
rod, permitting readings of seven feet or less.
Contrasted with long rod.

gide equation—A condition equation which ex-
presses the relationship between the various
sides in a triangulation figure as they can be
derived by computation from one another.

side-equation tests—Side-equation tests are a
modification of side equations which are help-
ful to geodetic field parties in checking the
accuracy of observaticns and in locating the
points where horizontal-direction observa-
tions may be in error.

side lap—The overlap between photographs in
adjacent parallel Aight strips.

side line—Applied to a strip of land such as a
street or right-of-way, it defines the bound-
aries of that strip; not applied to the ends of
a strip.

Side-Looking Airborne Radar (SLAR)—A ra-
dar system using a stabilized antenna ori-
ented at right angles to the aircraft’s flight
path. The acronym SLAR is derived from
“gide-looking airborne radar.”

side shot—A reading or measurement from a
survey station to locate a point which is not
intended to be used as a base for the exten-
sion of the survey. A side shot is usually
made for the purncse of determining the posi-
tion of some object which is to be shown on
the map.

side-gight-—A sight made with ihe transit to a
point not on the line of traverse. It may be
a side shot or an observatior: to locate an in-
and-out station, an azimuth mark, or an in-
tersected point.
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sidereal—0Of or periaining io the stars. Al
though sidereal generally refers to the stars
and tropical to the vernal equinox, sidercal
time and the aidereal day are based upon the
position of the vernal equinox relative to the
meridian,

sidereal day—The interval of time from a tran-
sit of the (true) vernal equinox across a
given meridiau to its next successive transit
across the same meridian, Also called egul.
noctial day,

siderea! focus—The position of the principal
focal plane of a lens system, A camera or
telescope is in sidereal focus when incident
rays from a great distance come to a focur in
the plane of the photographic plate or of the
reticle, Sometimes termed the solar focus.

Siderexnl Hour Angle (SHA)-—Angular distance
west of the vernal equinox; the arc of the
celestial equator, or the angle at the celes-
tial pole, between the hour circle of the vernal
equinox and the hour circle of a point on the
celestial sphere, measured vestward from the
hour circle of the vernal equinox through
860°.

sidereal month—The interval of time between

two successive passages of the moon past a
fixed star.

sidereal period—1. The time taken by a planet
or satellite to complete one revolution about
its primary and as referred to a fixed star. 2.
Specifically, the interval between two suc-
cessive returns of an earth satellite in orbit
to the same geocentric right ascension.

sidereal time—Time based upon the rotation of
the earth relative to the vernal equinox.

sidereal year—The period of one apparent revo-
lution of the earth around the sun, with re-
spect to the stars, averaging 865 days, 6
hours, 9 minutes, 9.55 seconds, and increasing
at the rate of 0.000095 second annually.

sight—Observation of the altitude, and some-
times also the azimuth, of a celestial body
for a line of position; or the data obtained
by such observation.

sight line—See line of collimation.
gsight rod—See range pole.
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sight tree—5ee ine tree (USPLS).

signal lamp—A compact, portable, battery-op-
sratad electric lamp used as a target Jor
ohiervations an surveys of high precision
(usually on first. and second-order geodetic
trisngulation). The parabolical reflector is
mounied in a special case to facilitate point-
ing and adjusting.

situple conic chart—A chart on a simple conic
projection.

simple conic map projection—A conic m=up pro-
jectic in which the surface of a sphere or
spheroid, such as the carth, is concsived as
developed on a tangent cone, waich is then
spraad out to form a plane.

simple harmonic motion—The proj ection of uni-
form circular motion on a diameter of the
¢ircle of such motion,

simple pendulum—A theoretical concept: a
heavy particle suspended from a fixed point
by a fine thread which is inextensible and
without weight. A simple pendulum cannot
be realized in sctusl work, A simple pendu-
jum ia, however, the basiz of reductions of
observations made with an actual pendulum.
Those observations have corrections applied
to them to obtain results which would have
been produced by an equivalent simple pen-
dulum.

Simpeon’s 1/3 rule—A mathematical expresaion
for determining areas between an irregular
boundary and a traverse line where equally
apaced offset measurements have been taken.

‘simultancous altitndes—Altitudes of two or

more celestial bodies observed at the same
time.

simultaneous double line—See simultaneous
level line.

simultaneous level line—A line of spirit level-
ing composed of two single lines run over the
same route, both in the same direction, but
using different turning points. Also called a
simuitanecus double line.

simultanesus saode—A sateilite method for de-
termining the position of an unknown sta-
tion by the simultaneous ranging from three
stations of known position and the unknown
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station, or aimultaneoualy observing direction
from two stations of known poaition and the
unknown siation, and mathemaiically reduc-
ing the data to solve for a line or surface of
position of the unknown, This technique per-
mits position determination independent of &
sutellite's orbital parameters.

simultaneous observations (satellite)-—Obser-
vations of & sateilite that are made from twe
or more distinct points or tracking stations
at exactly the aame time.

c'ngle astronomic station datum orientation—
The orientation of a geodetic datum by ac-
cepting the astronomically determined co-
ordinates of the origin and the azimuth to
one other station without any correction.

single-base method—A technique of barometric
leveling utilizing two barometers. One barom-
eter is designated as a base and a second, or
roving, barometer is used to determine pres-
sures at specific points, Time and pressure
are recorded at each position occupied by the
roving barometer and time and pressure are
recorded every flve minutes by the base
barometer. Data are reduced to position and
elevation by cice computations,

single heading radar prediction—A radar pre-
diction made for a single aireraft position or,
from one specific point in relatior to the
target. It may be either an experience or an
analytical prediction.

single-model instrument—A general class of
atereoscopic plotting instruments with a
capability for projecting a single stereomodel
per set-up. This clase of plotter is designed
for compilation only and is dependent upon
supplementary photogrammetric techniques
to accomplish neceasary stereotriangulation,

single-point tranafer instrument—Any instru-
ment used for the tranafer of planimetric de-
tail from a single photograph. These instru-
ments are of two general types, reflecting
projector, and camera lucida.

single projector method—See one-swing
method.

single proportionate measurement—A method
of proportioning measurements in the resto-
ration of a lost corner whose position is de-

termined with reference to alinement in one
direction. Examples of such corners are—
quarter-section corners on the liw betlwesn
two section corners, all corners on standard
parallels, and all intermediate positions on
any township boundary line. The ordinary
flald problem consists of distributing the ex-
cess of deflciency between two existent cor-
ners in such a way that the amount given to
each interval shall bear the same proportion
to the whole difference as the record length
of the interval bears to the whole record
distance. After having applied the propor-
tionate difference to the record length of
each interval, the sum of the several parts
will equal the new measurement of the whole
distance.

single-target leveling rod—Any target rod hav-
ing graduations on one face only.

ainusoidal map projection—A particular type of
the Bonne map projection, employing the
equator as the standard parallel, and show-
ing all geographic parallcls as truly spaced
parallel atraight lines, along which exact
scale is preserved. This ias an equal-area map
projection. It is also known as the Mercator
equal-area map projection and as the Sanson-.
Flamsteed map projection.

siphon barometer—A mercury barometer con-
sisting of a column of mercury in & glass tube
which is bent so as to have two vertical
branches, one about one fourth the length of
the other. The end of the longer branch is
closed, and the air in it is displaced by the
mercury, but the shorter branch is left open,
and the mercury is thereby subjected to
atmospheric pressure. The difference of the
height of the mercury in the two branches is
a measure of the atmospheric pressure,

situation map—A map showing the tactical or
administrative situation at a particular time.

sixteenth-section corner—(USPLS) See quar-
ter-quarter section corner.

size—1. To coat with any of the various glu-
tinous materials used for filling the pores in
the suiface of paper, fiber, or of a mosaicking
board. 2, To calculate the measurements re-
quired in photographing a map to a desired
scale.
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sizing the litho—An operation performed in
order to determine the actual measurement
of the original lithographic maps to be used
as source for a8 map revision in order to deter-
mine what distortion and changes of dimen-
sions are necessary to fit the old map inside
the new projection.

sketch map— A map made frora loosy, uncon-
trolled surveys. The information thereon is
generally aparse,

sketchmaster—A form of camers lucida that
permits superimposition of a rectified virtual
image of a photograph over 3 map manu-
script. See also oblique sketchmaster; verti-
cal sketchmaster; universal sketchmaster;
universal analog photographic rectification
system,

skewed map projection—Any standard projec-
tion used in map or chart construction which
does not conform to a general north-south
format with relation to the neatlines of the
map or chart.

slant runge—The line-of-gight distance between
two points not at the same elevation.

slave station—That station in a given syatem
of stations that is controlled by the master
station, Often shortened to slave. Sometimes
called a remote atation; remote,

slope-—See gradient.

slope angle—The angle between a slope and the
horizontal.

slope chaining—Sece slope taping.

slope correction-—See grade correcticn,

slope correction of tape—See grade c)rrection.

slope taping— Taping wherein the tape (or
chain) is held as required by the slope of the
ground, the slope of the tape measured, and
the horizontal distance computed. Also called
slope chaining.

slot cutter—See templet cutter.

slotted templet—A templet ¢cn which the radi-
als are represented as a slot cut in a sheet of
cardboard, metal, or other material,

slotted-templet plot—See slotted-templet tri-
engulation.
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slotted-tamplet triangulation—A graphical ra-
dial trianguiation made by the use of slotted
templets, Same as slotted templet plot,

small-cirele—A circle on the surface of the
earth, the plane of which does not pass
through its center,

amall-seale map. . A map having » scale smalier
than 1:600,000.

amooth sheet--A final plot of field control and
hydrographic development such as: sound-
ings, fathom curves, wire drag areas, etc., to
be used in chart construction.

snakeslip—See eteh slip.
shap nurker—See point marker,

Snell's law of refraction—This law atates that
the sine of the angle of incidence divided by
the sine of the angle of refraction equals a
constant termed the index of refraction when
one of the media ia air. The index of refrac-
tion can also be explained as the ratio of the
velocity of light in one medium to that in
another.

solar altitude-~Angular distance of the sun
above the hqrizon.

solar attachment—An auxiliary instrument
which may be atiached to an engineer’s tran.
git, permitting its use as a solar compass.

solar day—1. The interval of time from the
transit of either the sun or the mean sun
acroas a given meridian to the next succes-
sive transit of the same body across the same
meridian. 2. The duration of one rotation of
the sun.

solar declination—Angular distance of the sun
expressed in degrees north or south of the
celestial equator; it is indicated as (+) when
north and (—) whenr south of the equator.
Also called declination of the sun,

solar eclipee—The obscuration of the light of
the sun by the moon. A solar eclipse is partial
if the sun is partly obscured; total if the
entire surface is obscured; or annular if a
thin ring of the sun’s surface appears around
the cbscuring body.

solar eclipse meihod—A means of determiring
the angular distance between two shservers
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along the center line of the path of a solar
eclipse.

sclar ephemeris—A daily tabulation of astro-
nomic positions of the sun.

solar focus—See sidereal focus.

solar method—(UUSPLS) One of several meth-
ods used to eptablish a base line for use in
public land surveys. An observation is made
with the solar attachment and the direction
of true north determined, a right angle is
turned and a line extended 40 chains, where
the process is repeated. The series of lines
80 eatablished, with a alight change in direc-
tion every half-mile, closely approaches a
true parallel,

solar occultation-—An occuitation of the sun by
the moon.

solar paraliax—The angle subtended by the
equatorial radius of the earth at a distance
of one astronomic unit (i.e., the equatorial
horizontal parallax of the sun).

solar-rediation pressure—A perturbation of
high fiying artificial satellites of large diam-
eter, The greater part is directly from the
sun, a minor part is from the earth, which is
usually divided into direct (reflected) and in-
direct terrestrial (radiated) radiation pres-
sures.

solar time—1. Time based upon the rotation of

the earth relative to the sun. 2. Time on the
aun.

solar transit—A regular transit to which has
been added a solar attachment, which effects
the instantaneous mechanical solution of the
astronomical triangle (sun-zenith-pole) and
permits the establishment and surveying of
the astronomic meridian or astronomic paral-
lel directly by obszervation.

solar year—See¢ tropical year.

solid angle—The integrated angular spread at
the vertex of a cone, pyramid, or other solid
figure.

solstice—One of two points of the ecliptic far-
thest from the celestial equator; one of the
two points on the celestial sphere occupied
by the sun at maximum declination. Also
called solstitial point. See also summer sol-
stice; winter solstice.

solatitial colure~—The hour circle through the
solatices,

solstitial point-—See solatice.

sonar--1, A sonic device used primarily for
the detection and location of underwater ob-
jects. 2. A system for determining distance
of an underwater object by measuring the
interval of time between transmission of an
undarwsater sonic or ultrasonic signal and re-
tutn of its echo. This term is derived from
the words “sound navigation and ranging.”

sonic depth finder—See echo sounder.

sortie—An operational flight by one aircraft;
also, photography obtained on a flight.

sortie plot—See photo index,

sounding—1. The measured or charted depth
of water, 2. A measurement of the depth of
water expressed in feet or fathoms and re-
duced to the tidal datum shown in the chart
title. See also depth number. 3. In geophysics,
any penetration of the natural environmen?
for scientific observation. See also echo
sounder; echo sounding; lead line, definition
3; off sounding; on sounding; wire drag.

sounding datum—The plane to which soundings
are referred.

sounding pole—A round, wooden pole, 15 feet
long used for shoal water scundings. It is
graduated in feet and half-feet from the cen-
ter towards both ends and numbered con-
secutively froni the ends toward the center.

source map—The map used for the selection
of map or chart detail,

source material—Data of any type required for
the production of maps and charts including,
but not limited to, ground control, aerial and
terrestrial photographs, sketches, maps, and
charts; topographic, hydrographic, hypso-
graphic, magnetic, geodetic, oceanographie,
and meteorological information; intelligence
documents and written reports pertaining to
natural and manmade features of the area
to be mupped or charted.

southbound node—See descending node,
south declination—See declination, definition 3.
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wuth geographicat pole -The geographical pole
i the southern hemisphere, al latitude
90°S.

south geomagnetic pole—The geomagnetic pole
in the southeri: hemisphere,

south magnetic pole—1The magnetic pole in the
southern hemisphere,

soutth point—Sce celestial meridian.
south polar circle—See Antarctic Cirele.

southing—S¢e latitude difference (plane sur-
veying).

space coordinates (photogrammetry)-—May re-
fer to any general three-dimensional coordi-
nate system used to define the position of a
point in the object space, as distinguished
from the image of the point on a photograph,

spacecraft—Devices, manned and unmanned,
which are designed to be placed into an orbit
about the earth or into a trajectory to an-
othcr celestial body.

space motion—Motion of a celestial body
through space, See also proper motion; radial
motion.

space-polar coordinaten—A system of coordi-
nates by which a point on the surface of a
sphere is located in space by (1) its distance
frora a fixed point at the center, called the
pole; (2) the colatitude or ungle between the
polar axis {a reference line through the pole)
and the radius vector (a straight line con-
necting the pole and the point); and (3) the
longitude or angle between a reference plane
through the polar axis and a plane through
the radius vector and polar axis,

spading—Renioving scribe coating from the
base material by use of a wide flat blade.

spatial model—See stereoscopic image.
speaking rod—See self-reading leveling rod.

Special Area (SA) annotation—A structure or
group of structures possessing unique physi-
cal characteristics, but whose area or linear
dimensions do not qualify for application of
one of the radar significance analysis codes.

special meander corner—(USPLS) A meander
corner established at the margin of a lake in
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thone cases where a quarter-section line
crossen the lgke. Nee alap meander corner,

speciul purpose map—Any map designed pri-
marily to meet apecific requirements.

specifications—The rules, regulations, symbol-
ogy, and a comprehensive set of standards
which have been established for a particular
map or chari series or scale group. Specifica-
tions vary with the scale and the purpose of
the graphie,

specular reflection (opiics or microwave the.
ory)—The type of reflection characteristic
of a highly polished plane surface from which
all rays are reflected at an angle equal to the
angle of incidence. Contrasted with diffuse
reflection.

speed (photography)—The response or sensi-
tivity of the material to light, often expressed
numerically accerding to one of several sys-
tems (e.g.. H and D, DIN, Scheiner, and ASA
exposure index}. See aleo relative aperture.

speed of lens—See relative aperture,

sphere—~A body or the aspace bounded by a
spherical surface. See also celestial sphere;
oblique sphere; paraliel sphere; right sphere;
terrestrinl sphere,

spherical aberration—An aberration caused by
rays from varions zones of a lens coming to
focus at different places along the axis, This
results in an object point being imaged as
a blurred circle,

spherical angle—The angle between two inter-
secting great circles.

spherical coordinntes—A system of polar co-
ordinates in which the origin is the center of

a sphere and the points ali lie on the #urface
of the sphere. The polar axis of such a sys-
tem cuts the sphere at its two poles, In
photogrammetry, spherical coordinates are
useful in defining the relative orientation of
pe-ipective rays or axes and make it pos-
.e to state and solve, in simple forms, many

-i..ed problems.

spherical excess—The amount by which the
sum of the three angles of a triangle on a
sphere exceeds 180°, In geodetic work, in the
computation of triangles, the difference be-
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twern aphesteal mngies and spheroidal angies
is generally neglected; spherical angles are
used, and lLegendre’s theorem is applied to
the distribution of the spherical excess. That
is, approximately one third of the spherical
excess of a given spherical triangle is sub-
tracted from each angle of the triangle

spherical harmonies—Trigonometric terms of
an infinite series used to approximate an ir-
regular closed surface.

spherical lens—A lens in which all surfaces are
segments of apheres.

spherical triangle—A closed figure having arcs
of three great circles as sides.

spheroid—1, (general) Any figure differing
slightly from a sphere. 2. (geodesy) A mathe-
matical figure closely approaching the geoid
in form and size and uzed ~s a rurface of
reference for geodetic surveys, See also Aus-
tralinn National spheroid; Bessel spheroid
(ellipsoid); Clarke spheroid (ellipsoid) of
1366; Clarke spheroid (ellipscid) of 1880;
cllipsoid of rotation; Everest spherold (ellip.
soid) ; Hayfurd spheroid (ellipsoid) ; Interna-
{ional Ellipsoid of Reference; Krassowsky
spheroid (ellipsoid); oblate spheroid; prolate
apheroid.

spherold junction—A line joining two or more
apheroids,

spheroid of reference-—See reference spheroid.

spberoidal angle—An angle between two curves
on a Apheroid; measured by the angle be-
tween their tangents at the point of inter-
section,

spheroidal excess—The amount by which the
sum of the three angles of a triangle on a
spheroid exceeds 180°. See also spherical ex-
cesy,

spheroidal trlangle--A triangle on the surface
of a spheroid.

spider templet—A mechanical templet which is
formed by attaching slotted steel arms, repre-
senting radials, to a central core. The spider
templet can be disassembled and the parts
used again. Also called mechanical arm tem-
plet.

spider-iempiei pioi—Ses spider-iempiei irian-
gulation.

apider-templet triangulation—A graphical ra-
dial triangulation made by the usc of spider
templets. Same as spider-templet plot.

apiral curve (routs survaving)—A curve of
varying radius connecting f circular curve
and a tangent, or two circular curves whose
radii are, respectively, longsr and shorter
than its own extreme radii. Also termed ease.
ment curve; transition curve.

Spiral to Spiral(88)—A common point between
two spirals.

spirit level—A closed glass tube (vial) of cir-
cular cross section, its center line also form-
ing a circular are, its interior surface being
ground to precise form; it is nearly filled
with ether or liquid of low viscosity, enough
free space being left for the formation of a
bubble of air and gas, See also bubble level;
chambered spirit level; circular level; hang-
ing level; latitude level; level trier; plate
level; reversible level; rod level; striding
level; telescope level.

gpirit level axis—The line tangent to the sur-
face of a spirit-leve]l tube (vial) against
which the bubble forms, at the center of the
graduated scale of the level, and in the plane
of the tube (vial) and its center of curvature.
Also called axis of level; axis of the level
bubble; bubble axis.

spirit leveling—The determination of elevations
of points with respect to each other or with
respect to a common datum, by use of a level-
ing rod and an instrument using a spirit level
to establish a horizontal line of sight.

spirit level wind-—Lack of parallelism between
the axis of a spirit level vial and the line jouin-
ing the centers of its supports, When wind
(pronounced to rhyme with find) is present
the bubble will respond with a longitudinal
movement when the spirit level is rocked on
its supports.

split camera.—An assembly of two cameras dis-
posed at a fixed overlupping angle velative to
each other, Often called split-vertical camera.

split photagraphy—Aerial pr -
using a split camera inste”

‘ruphy taken
n. Also called
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convergent photography: epiit-vertical pho-
tography,

uplit-vertical cumera— Ses aplit camera,

split-vertical photography - -Sce split photog-
raphy.

spot elevations—-1, A point on & map or chart
whose ejevation is noted. 2. Approximately
correct elevations of certain topographic and
cultural features that are reguired to {furnish
the map users with more specific elevations
of thesc features than may be interpolated
from the contours alone. Infrequently called
spot helght. See also checked spot elevation;
unchecked spot elevation.

spot height— Scc spot elevation.

spot prediction —A single heading radar predic-
tion intended to portray, as nearly as pos-
sible, a comprehensive analysis of the radar
scope at a precise geographic location.

spring balance- ~An accessory of taping and
base measuring apparatus which is used in
applying proper tension to a tape.

spur line of levels— A line of levels run as a
branch from the main line of levels, either
for the purpose of determining the eleva-
tions of marks not conveniently reached by
the main line of levels or to connect with
tidal bench marks or other previously estub-
lished bench marks in obtaining checks on
old leveling either at the beginning or end
of a line of levels or at intermediate junc-
tions along the new line of levels.

spur traverse——Any short traverse that
branches off the established traverse to reach
some vantage point or position. Also called
stub traverse,

stable base—A general term applied to map-
ping materials possessing a high degiee of
dimensional stability.

stable hase film—Any film having a dimen-
sivnally stable base which is suitable for
aerial mapping photography and map produc-
tion, Usually referred to by its commercial
name,

stable gravimeter—A gravimeter having a sin-
gle weight or a spring such that the sensi-
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ety s pioperisonal to the square of its
prrpend,

stable-type gravimeter—- A gravity meter which
uses a high order of optical and.’or mechani-
cal magnification so that a change in position
of a weight or associated property is meas-

ured directiy.

stadin-—A graduated rod used in the determins-
Hon of distance by ohserving the {ntercept
an the rod subtending a small known angle
at the point of observation. In practice, the
angle is usually defined by two fixed lines in
the reticle of 4 telescope (transit or telescopic
alidade). The term stadia is also used in con-
nection with survevs where distances are de-
termined with a stadia, as stadia survey,
stadia method, stadia distance, etc.; also used
to designate parts of the instrument used, as
stadia wires. See also horizontal stadia.

sladia circle—Sece Beaman are.

stadia constant (leveling)—The ratio which is
multiplied by the stadia interval to obtain the
length of a sight in meters. Also, the ratio
by which the sum of the stadia intervals of
all sights of & run is converted to the length
of the run in kilometers.

stadia diagram—A chart or drawing which pro-
vides a meang for rapid field reduction of
stadia readings. Usually it is prepared on
cross section paper and drawn to the scale of
the survey being performed,

stadia intercept—See stadia interval.

stadia interval (leveling)--The length of rod
subtended between the top and bottom cross
wires in the leveling instrument as seen pro-
jected against the face of the leveling rod,
Also called stadia intercept.

stadia rod—See stadia,

stadia slide rule--The most rapid method of
reducing stadia readings is by the use of a
slide rule which hag, in addition to the ordi.
nary scale of numbers (logarithms of the
distances), two scales especially conatructed
for stadin work, one consisting of values of
log cos’ o and tihe other of lug '3 sin 2
a for different values of «. On some rules,
the values of o range from 0°34" to 457, on
others, from 0 03’ to 45, In sume forma the
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herontal distasice 19 rend dirsetly; in nthers
the horirontsl correction (1rpsd) or mne i
given., A 1t ineh slide rule gives resuits suf-
ficiently accurate for all ordinary purposes,

stadia traverse—A traverse in which distances
are messured by the stadia method,

stadia trigonometric leveling—A technigue of
extending supplemental vertical control in
aress of mederate or low relief, Distances are
measured by stadia methods and can be done
with planetable, transit, o1 theodolte. Field
work is reduced to usable form by trige.
nometric computations,

stadimeter—An instrumen: for determining
the distance to an ohject of known height by
measuring the angle subtended at the ob-
server by the object. The instrument ir
graduated directly in distance. Sce also range
finder.

stafl gage—The simplest form of tide or stream
gage consisting of a graduated staff sccurely
fastened to a pole or other suitable support.
It is so designed that a scgment of the staff
will be below lowest low water when mounted
and the remainder will be abuve water and
positioned for direct observations from shore
or some other vantage point.

Stempfer level—A name given a type of level-
ing instrumcant having the teiescops tube so
mounted that it could be moved in a vertical
plane about a horizontal axis, involving the
use of a striding ievel and a micrometer
serew.

standard—An exact value, a physical entity or
an abstract concept, established and defined
by authority, custom, or common consent to
serve as a reference, model, or rule in meas-
uring quantities or qualities, establishing
practices or procadures, or evaluating re-
rults, A fixed quantity or quality,

standard-accuracy map—A map which com-
plies with the United States National Map
Accuracy Standards,

standard dutomatic tide gage—A clock activat.
ed gage used where extended time readings
of tidal changes are required. The rise and
fall of the tide is communicated by a wire
(attached to a float) to a worm screw on the

g e wihnch moves & pen trunsferring the data
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standard-content map- - A map that represents
natural amd manmade features according to
current standards, and specificutions,

standard corner— (USPLS) A corner an a
standard parallel or base lins,

standard deviation—Tl.» square root of the
arithmetic mean of squared deviations from
the mean.

standard elevation—An adjusted elevation
based on the Sea Level Datum of 1929,

standard error—The square root of the arith-
metic mean of squared errors from the mean.

Standard Indexing System (SIS)—A system
developed for use within the Department of
Defense for the indexing of all aerial pho-
tography held at national level, Aerial photo.
granhic missions are plotted on acetate sheets
covering one-degree squares of the world at
a scale of 1:250,000,

standard line—(USPLS) Any base line, stand-
ard parallel, principal meridian, wm guide me-
ridian,

standard meridian—1. The meridian used for
determining standard time. 2. A meridian of
a map projection, along which the seale is as
stated,

standard of length—A physical representation
uf a linear unit that is approved by competent
authority,

standard parallel—1. (USPLS) An auxiliary
governing line established along the astro-
nomic paralle), initiated at a selected town.
ship corner on a principal meridian, usually at
intervals of 24 miles from the bage line, on
which standard township, section, and quar.
ter-section  corners are established; also
termed a correction line. Standard parallels,
or correction lines, are established for the
purpoese of limiting the convergence of range
lines from the south, 2, A parallel of latitude
which is used as u control line in the compu-
tation of w map projection. 3. A parallel of
latitude on & map or chart slong which the
scale is as stated for that map or chart.
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standard port. 5S¢ reference station.

wtandard quadrngie A quadrangle of a spe.

cifie serien conforming with the evatematic

pattern of the series.
siandard station--See reference station,

standard survey— A survey which, in scale, ac-
curacy, and content, satisfics criteria pre-
scribed for auch a survey by competent au-
thority.

standard tension (taping)—That tersion or pull
at which a tape was standardized.

standard time—Mean solar time for a selected
meridian adophd for use throughout a belt
or zone.

standardization—The comparison of an instru-
ment or device with a standard to determine
the value of the instrument cr device in terms
of an adopted unit.

star chart—A chart or map of the celastial
sphere showing principal stars which are
useful for cbservations for navigation or field
astronomy.

star occultation method—A means of determin-
ing the distance between two observers at
approximately the same latitude by observa-
tions of the times of the eclipsing (or occul-
tation) of a star by the same point on the
limb of the moon.

star (rail--A streak-like image of a star re.
2odcd un a stellar piate by & photographic
time exposure caused by the rotation of the
earth,

starting control—Controi available for the ab-
solute orientation of the first plate pair along
a line of flight for which control is to be
extended.

state bise map—A base map of the area of a
state as the unit used as a base upon which
data of a specialized nature are compiled or
overprinted.

state coordinate systems—The plane-rectangu-
lar coordinate systems established by the
United Staites Coast and Geodetic Survey, one
for each state in the United States, for use
in defining positions of geodetic stations in
terms of plune-rectangular (x and y) co-
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urrinates Alno called state sysiem of plane
oordinates,

riats comB s O
Svine

tate asystem of pline LooTdindies—oss sinie
coordinate system.

static gravity meter—A type o gravity inatru.-
ment in which a linear or angular displace-
ment iz observed or nulled by an opposing
force.

static map—A map thai portrays information
an of a single date or time. Contriusted with
dynamic map.

station—1. (general) A definite point on the
earth whose location has been determined by
surveying methods. It may or may not be
marked on the ground. A station uaually ls
defined by the addition of a term which de-
scribes ita origin or purpose. Usually marked
on the ground by a monument of special con-
struction, or by a natural or artificial struc-
ture. 2, (route survey) Any point whose posi-
tion is given by its total distance from the
starting hub; also, each stake set at 100-foot
intervais along a route survey. See «lso A-
station; astronomical station; auxiliary sta.
tion; B-station; base station; camera station;
contro! station; data-acquisition station; drift
station; eccentric station; gravity referencs
station; gravity station; ground station; hor-
izontal control station; in-and-out station; in-
ternection station; Laplace station; magnetic
station; main-scheme station: master station;
plus station; primary tide station; projector
station; reference station; resection station;
secondary station; secondary tide station;
set-up; alave station; stream-gaging station;
stbordinate station; subsidiary station; sup.
plemental station; taping station; tide sta.
tion; tracking station; traverse station; tri-
angulation station.

atation adjustment—The adjustment of angle
measurements at a triangulation or traverse
station to satisfy local requirements (such
a8 horizon closure) without regard to ob-
servations or conditions at other points, Same
as local adjustment.

station error.—See deflection of the vertical.
station mark——See mark, definition 2,

station pointer—See three-arm protractor.




stationsry Beld- Anyv natural Held of force, as

. it ot
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stationary orbit- An orbit in which the satel-
lite revolves about the primary at the angu-
lar rate at which the primary rotates on its
axis. Frum the primary, the satellite ap-
pears to be atationary over a point on the
primary. Sée ulso syncirepnus sateiiite,

statoscope- A sensitive form of baroneter used
in aerial phutography for measuring sinali
differences in altitude between successive air
stations. Usually recorded automatically on
¢he Aim at the lnstani of expeosure,

stellar aberration—The displacement of the ob-
served position from the position where the
budy was geometrically located at the instant
of observation due to the motion of the ob-
serving platform,

stellar camera—A camera for photographing
the stars.

stellar magnitude—See magnitude, definition 1.

stellar map matching—A process during the
flight of a vehicle by which a chart of the
atars set into the guidance system is auto-
matically matched with the position of the
stars observed through telescopes so as to
give guidance to the vebicle. Se¢ also map-

matching guidance.
stellar parallax—-See annual parallax,

atellar plate—A precisely ground glass plate
coated with a photographic emulsion used for
recording satcllite images against a stellar
background.

atep cast—The negative or positive reproduc-
tion of the stepped terrain base of a relief
model.

Stephenson leveling rod-—A speaking rod hav-
ing graduations forming a diagonal scale,
with horizontal lines through the tenth-of-
foot marks. This rod is read to hundredths
of a foot.

atepped terrain base—-In relief model making
the acetate three-dimensional representation,
in stepped form, of the contours appearing
on the base map.

atep tablet—See step wedge.

step wedgr—A atrip of Al or a giasa plate
witse transpatency cimimighes 0 graduated
steps from one end to the other; often used
to determine the density of a photograph.
Alen called gray scale; step tablet. Contrasted
with continueus tonhe gray scale,

steradian—The unit uf measure of a solid angle.

atereo -1, Contracted or shurt furm of stereo-
scopic. 2, The orientation of phntography
when properly positivned for steresscuple
viewing. Photographs sv oriented are aaid to
be “in stereo”,

stereoblique plotter—A device which permits
continuous plotting of planimetric detail from
oblique photographs, Essentially, the device
counsists of two photoangulators linked under
a stereoscope and is preovided with plotting
arms.

stereocomparagraph—A relatively simple and
mobile stereoscopic instrument used for the
preparation of topographic maps from pho-
tography. Differences in elevation are de-
termined by measuring parallax difference on
a stereoscopic palr,

stereocomparator—A stereoscopic instrument
for measuring parallax; usually includes a
means of measuring photograph coordinates
of image points,

stereocompilation—See  compilation, dcfil
tion 2.

Btereogram-~-A stereoscopic pair of photo-
graphs or drawings correctly oriented and
mounted or projected for steregscopic view-
ing. See also stereo triplet.

sterrograph—A stereumeter with a pencil at-
tachment which is used to plot topographic
detail from a properly oriented stereogram.

stereographic chart—A chart on the stereo-
graphic projection.

stereographic horizon map projection -A ster-
eographic projection having the center of the
prujection on some selected parallel of lati-
tude other than the eguator.

utereographic map projection—~A perspective,
confurmal map projection on a tangent plane,
with the point of projection at the opposite
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end of the dinpieter of the aphere from the
peint of tangency of the plane, Also called
""I"‘i"“‘". '..‘i.ul.r._i..._..s.:- e s ﬁ..’a,’a:“ii‘

ntercogrmphic meridional map projection-- A
stereographic projection having the center
of the projection on the equator.

wterevmeter —- A nivasuring device containing &
micrometer movement by menns of which
the separation of two Index marks can be
changed to measure parallax differcnce on a
staviakeopic pRir of photographr, Alse callad
parsilax bar,

ntereometric camera—A combination of two
cameras mounted with parallel optical axes
on & short rigid base, used in terrestrial pho-
togrammetry for taking photographs in ster-
eoscopic pairs.

stereometrie map—A relief map made by appli-
cation of the stereoscopic principle to aerial
or terrestrial photographs. Also termed pho-
togrammetric map; stereotopographic map.

stereomodel— See stereoscopic image.
stereo pair—See sterecscopic pair,

stereophotogrammetry-—Photogrammetry util-
izing stereoscopic equipment and methods,

stereoplanigraph—A precise stereoscopic plot-
ting instrument, cspecially valuable for ex-
tension of control, and capable of handling
all tvpex of sterenscopic nhotography, includ-
ing terrestrial.

stereoscope— A binocular optical instrument ior
helping an observer to view photographs, or
diagramas, to obtain the mental impression of
£ three-dimensional model. The design of
stereoscopic viewing instruments utilizea
lenses, mirrors, and prisms, or a combination
thereuf,

sterecacopic—Of or pertaining to stereoscopy.

stereoscopic base—The distance and direction
between complimentary image points on &
stereoscopic pair of photographs.

Bt2;s "scopic coverage—Aerial photographs
taken with sufficient overlap to permit com-
plete stereoacopic observation.

sterecicopic eaaggeration—See hyperstereos-
copy.
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alersoncapic fusion. . The mental firo ess whick
cambines two perspective views to give an
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sterconcopic image-- The mental impression of
a three-dimeusional model which resulta
from two perapective overlupping views, Alao
called apatinl model; sterso model; atereo-
neoplc model,

stereoscopic model-- See stertoscopic image,

atereoncopic palr (photegrammetry)---Two pho-
tographs of the same area taken from differ-
ent cumera stations so as to rfford stereo-
scopie vieian; often cailed & stereo pair,

sterevscopic parallax—3Sec absolute stereocscopic
paraliax,

stereoscopic plotting inatrument-—An instru-
ment for compiling a map or obtaining spatial
solutions by ohservation of stereoscopic mod-
els formed by sterescopic pairs of photo-
graphs. See also double-projection direct-
viewing stereoplotter; radial plotter; single-
model instrument; sterecblique plotter; ster-
eocomparagraph; stereoplanicraph,

stereoscopic princlple—The formation of a sin-
gle, three-dimensional image by binccular
vision of two photographic images of the
same terrain taken from different exposure
stations,

sterecscopie vislon—The particular application
of binocular vision which enables the ob-
server to ootain the impression of depth,
usuaily by means of two different perspec-
tives of an object (as two photographs taken
from different camera stations). Often called
stereo vision,

sterroscopy—The science and art that deals
with the use of binocular vision for observa-
tion of & pair of overlapping photographs or
other perspective views, and with the meth-
ods by which such viewing is produced.

atereotemplet—A composite slotted templet ad-
justable in scale and representative of the
horizuntal plot of a sterevscoplc model, An
assembly of stereotemplets provides a means
of aerotriangulation for horizontal positions
with a stereoscopic plotting instrument not
designed for bridging.
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stereotemplet triangulation . Avratrinngufation
by means of stereatrmplets. The methad per.
mils scale solutions by arva and iz not e
stricted to solutions alonyg Right strips.

atireotopogruphic map-- 5o sterevmetrie map,

stereotriangulation~—A triangulation procedure
that uses a stercuscopic plotling instrumoent
tu cvbtain the successive orientations of the
stereuscopic puirs of photographs intv a con-
tinuous atrip. The spatial solution for the
extension of horizontal and/or vertical con-
trol using these strips (or flight) conrdinates
may be made hy either graphicsl or computa-
tional procedures. Also called bridging; in-
strument phototriungulation; multiplex tri-
angulation, Sre also vertical stereotriangula-
tion.

stereo triplet-—A stereogram composed of three
photographs, the center photo having a com-
nion field of view with the two adjacent pho-
tos, arranged in such a manner as to permit
complete sterevscopic viewing of the venter
photograph,

stick-up (stickup)—Adhesive-backed or wax-
backed film or paper on which map names,
symbols, descriptive terms, ete, have been
printed, for application in map and chart
production, See also symbol sheet.

stilling device—Any device or structure placed
fn the vicinity of a gage to reduce wave ac-
tivn wnd afford more gceurate reading of the
gage.

stipple—A random dot pattern used to depict
certain topographic features such as sand.

stone bound—A substantial stone post set into
the ground with Its top approximately flush
with the ground surface to mark seeurately
and permanently the important corners of a
land survey,

stop—Sec aperture stop,
stop numbers—~Se¢e relative aperture,

straight line graver--A vaviation of the rigid
tripod graver so designed that the seribing
point, the vertical vane, and one supporting
leg are all directly in line; used with a
straightedge for scribing long, straight lines,

strategic mup -A map of medium scale, or
smaller, used for planning of operations, ine
cuding  the movement, concentration, and
supbly of troops.

stiatenic-planning modei—Small scale terrain
models depicting only the general charactor
of the terraim and featurces of ronsiderable
unental arear, countries, extensive hnd muass
areas, or principal island mawses and are
most frequently wsed in high-echelon plan-
hing activities.

stream.gaging station-- -4 point nlong o stream
at which periodic measureraents of velocity
or dischurge are made, and at which daily
or continuous records of the stage of height
of the water surface above a given datuni is
vbtained.

strength of figure (tusangulation) —The com-
parative precision of computed lengths in a
trinngulation net as determined by the size
of the angles, the number of conditions to he
satisfied, and the distiibution of base lines
and points of tixed position, Strength of fig-
ure in triangulation is not based on an ahso-
lute seale but rather is an expression of rela-
tive strength, Also applicable to the indi-
vidual geometric figures within & given net.

stretching apparutus—Sec tape stretcher.

atriding level-—A spirit level so mouated that it
can be placed above and parallel with the
horizomtal axis of a surveving or astronomi-
cal instrument, and so supported that it can
be used to measure the inelination ‘of the
horizontal axig tv tho plane of the hovizon,

strip—~Sed flight strip.

strip adjustment. —Similar to a block adjust.
ment, but limited to a single strip of photo-
graphs.

strip coordinaten---The coordinutes of any point
in a strip, whether on the ground or actually
anoair statien, referred to the origin and
axes of the coordinate system of the first
overlap,

strip film - A photagraphic film in which the
emulsion membrane can be vemoved from its
temparary base after exposure and process-
ings the membrane ix then transforsed to
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a new base. Principally used in correction
work. Also called stripping film,

strip mossic— A monnic consisting of one steip
of aerial photographs taken on a single flight.

atrip predictisr ~A ningle heading prediction
intended to convey the general nature amd
pattern of radar returns continuously slong »
specific flight path.

strip radial plot—See strip radial triangulation.

strip radial triangulation—A direct radial tri-
angulation in which the photographs are plot-
ted in fight strips without reference to
ground control and the strips are later ad-
justed together and to the ground control,
Same as strip radial plot,

strip width—The average dimension, measured
normal to the flight line, of & series of neat
models in a flight strip. Strip width is gener.
ally considered as equal to width between
flights.

stripping—Tha cutting, attachment, and other
operations for assembling cut film sections to
produce a flat.

stripping film—See strip Gim,
stub traverse—See spur traverse,

stylez sheet—A graphic guide for the format
and portrayal of grid and marginal informa-
tion. Sumetimes called mock-up.

subaqueous reconnaissance survey—A hydro-
graphic survey which is a rapidly executed
preliminary survey of a region to provide ad-
vance information to meet immediate mili.
tary needs. Normally made at small scale, it
is usually not controlled by triangulation,
and may be little more than a sketch with
only a few critical soundings shown.

subagueous rupning sarvey---A hydrigraphic
survey of an exploratory nature along an un-
known or hostile coast nade from shipboard
to determine the general form of the coast
and the nature of the area,

subastral point—See substellar point.

subdiviaion survey—A type of land survey in
which the legal boundaries of an area are
located, and the area s divided into parcels
of lots, streets, right-of-way, and other
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accessories, All necessary corners or dividing
lines are marked or monumented.

anhgravity- A condition in which tha resultant
asmblent acceleration is between zero and
one G,

sublunar point—The geographical position of
the moon: that point on the earth st which
the moon is in the zenith at & specified time.
See alsv subsaatellite point,

submarine relief-—Variations in eievation of the
ocean floor, or their represontation by depth
curves, tints, or soundings.

suhordinate station—3Y. One of the places for
which tide or tidal current predictions are
determined by applving a correction to the
predictions of a reference atation, 2, A tide or
tidal current station at which a short series
of observations has been made, which are
reduced by comparison with simultaneous
observations at a reference station,

subsatellite point—The point at which a line
from the satellite perpendicular tu the ellip-
gold intersects the surface of the earth. See
also sublunar point.

subsidiary station—A station established to
overcome some local obstacle to the preg-
ress of & survey, and not to determine posi-
tion data for the station point, The term sub-
sidiary station is usually applied to A-sta.
tions of a traverse survey. Subsidiary sta-
tions usually are temporary in character and
not permarnently marked, If serving the addi-
tional purpase of aupplving control for a lo-
cal survey, such station may be permanentiv
marked and it is then & supplementery sta-
tion.

subsolar point—The geographical position of
the sun; that point on the earth at which the
sul .8 in the zenith at a specified time. See
also substellar point,

substellar point—The geographical position of a
star; that point on the earth et which the
star is in the zenith at a specified time. Alao
called subustral point, See also subsolar point.

substitute center-—A point which, because of its
ease of identification on overlapping photo-
graphs, is used instead of the principal point
as R radial center,
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subsurface fioat—A hollow cylinder, with fits
axia held vertical, at a constant depth by the
buoyant effact of an indicating surface fleat;
used to determine current velocities in
streams or channels having a relatively uni.
form depth.

subtense bar—A horizontally held bar of pre-
cisely determined length, used te messure
distances by observing the angle it subtends
st the distancs to be measured,

subtense-bar traverse—A traverse method in
which course lengths are measured by use of
a sub‘ense bar,

sublanse-buse {raverse-—A traverse method in
which distances are determined by preciscly
measuring, at one end of the course, the angle
subtended by a precisely measured base at
the other end of the course and approximately
normal to it.

subtense method-—A procedure by which dis-
tance measurements are obtained by use of
a subtense bar.

subtracting tape—A surveyor's tape which is
calibrated from 0 to 100 by full feet (or
metera), and the first foot {or meter) at each
end is graduated in tenths or hundredths.
Also called cut tape.

summer solstice—1, That point on the ecliptic
occupied by the sun at maximum northerly
declination. Alao called first point of Cancer.
2. That instant at which the sun reaches the
point of maximum northerly declination,
about June 21.

sun—The luminous celestial body at the cen-
teir of the solar system, around which the
planets, planetoids, :.nd comets revolve, It is
an average star. See glsv apparent sun; dy-
namical mean sun; fictitious sun,

sun-zenith distance—The angle between the
zenith and the sun’s disk.

superior conjunction—The conjunction of a
planet and the sun when the sun is between
the earth and the other planet.

superior planets—The planets with orbits
larger than that of the eairth: Mars, Jupiter,
Saturn, Uranus, Neptune, and Pluto,

superior transit—See upper tranait,

super-wide-angle lens——A lens having an angle
of coverage greater thar 100°. A lens whose
focal lengin is approximaiely jess than one
half the diagonal of the format. Also called
ultra-wide-angle lens.

supplemental control—Points established by
aubordinate aurveys, to relate aerial photo-
grapho used in mapping with the system of
geadetic control. The points must be posi-
tively photoidentified, that is, the points on
the ground must he positively correlated with
their images on the photographs,

supplemental control point—A  photoimage
peint for which an clevation or a horizontal
pagition, or hoth, is to be, or has been deter-
mined. S¢c also control point.

supplemental elevation—A puint whose vertical
position has Leen determined by photogram-
metric methuds and is intended for use in
the orientation of other photographs. Alse
called vertical pass point.

supplemental plat—. (USPLS) A plat prepared
entirely from otlice records dosigned to show
a revised subdivision of une or more sections
without change in the section boundaries and
without other modification of the subsisting
record,

supplemental poaition—A point whose horizon-
tal position has been determined by photo-
grammetric methods and is intended for use
in the orientation of other photographs. Also
called horizontal pass point,

supplemental posts for survey monuments—See
identification posts.

supplemental station—Those stations estab-
lished only for supplmental vertical control.
They normally are not permanently marked
(some are merely photoidentified) and ac-
curacy does not have to be of the same order
as the horizontal control to which it is tied.
Also called vertical-angle station.

supplementary instruetions-—~New information,
amendments, or changes to specifications or
compilation instructions affecting the produc-
tion of a specific map or chart, or a series of
maps or charts.

supplementary bench mark-—See temporary
bench mark,
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supplementary contour—A contour line between
intermediate contour lines to increase the
topographic expression of an area, usually in
areas of extremely low rellef. .Also called
auxiliary eonteu;,

supplementary photography—Noncartographic
serial and terrestriai phoiography that will
asgist in improving existing mapping, chart-
ing, and geodetic products,

supplementary station—An auxiliary survey
station, established to increase the number of
control stations in & given area, or to place &
station in a desired loceation where it is im-
practicable or unnecessary to establish a prin-
cipal station, Supplementary stations are
permanently marked, and are established
with an accuracy and precision somewhat
lower than is required for a principal sta-
tion, since they do not serve as bases from
which extcasive surveys are run. Also called
secondary station,

surface anomalies—Irregularities ai the earth’'s
surface, in the weathering zone, or in near-
surfece beds which interfere with geophysical
measurements.

surface chart—See weather map.

surface corrections—Corrections of geophysical
measurements for surface anomalies and
ground elevations.

surface float—A device, specially designed or
improved, used in hydrographic surveys to
determine surface movement of a stream.

surprint-—See overprint.

survey—-1. The act or operation of making
measurements for determining the relative
positions of points on, above, or beneath the
earth’s surface, 2, The results of such opera-
tions. 3. An organization 10r making surveys.
See also aeriel survey; airborne control
(ABC) system; airborne ciectronic survey
control; srea survey; astronomical surveying
boundary survey; cadastral survey; city sur-
vey; cOmpass survey; control survey; control
survey classification; dependent resurvey;
electronic survey; engineering 3urvey: ex-
ploratory survey; field inspection; first-order
work- geodetic survey; geographical survey:
geologic survey; gravimetric survey; ground
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gurvey; hydrogra-hic aurvey; independent
resurvey; inventory survey; land survey; lo-.
cation survey; magnetic survey; magnetom.
eter survey; metes-and-bounds survey; mine
survey; mineral survey; oceanographic sur.
vey; photegraphic survey; photogrammetric
survey; plane survey; preliminary survey;
recofnaissance survey; rectangular surveys;
resurvey; route survey; second-order work;
standarG survey; subaqueous reconnaissance
survey: subaqueous running survey; subdi-
vision survey; third-order work; topographic
survey: town-site survey; transit-and.stadia
survey; trilinzar surveying,

survey coordinates—See¢ rectangular space co-
ordinates,

survey net—1, (horizontal control survey net)
Arcs of triangulation, sometimes with lines
of traverse, connected together to form a
system of loops or circuits extending over an
area. Variously spoken of as a triangulation
net, traverse net, etc, See alsn triangulation
system; trilateration net, 2, (vertical control
survey net) Lines of spirit leveling connected
together to form a system of loops or circuils
extending over an area. Also called & level
net. See also national control survey nets.
Also called econtrol net ; framework of contrel;
net (when applied to both horizontai and ver-
tical survey nets).

survey photography—-Sce mapping photog-
raphy.

survey signal—A natural or artificial objeect or
structure whose horizontal and sometimes
vertical position is obtained by surveying
methods. Signals are given special designa-
tions according to the kind of survey in
which they are deterined, or which they
may later serve. Sometimea shortened to
signal,

surveying accessories—Those surveying devices
which assist in making measurements with a
surveying instrument.

surveying altimeter—An areroid barometer
with a dis' graduated to read feet or meters
of altitude, used to determine approximate
differences in eievation hetween points.

surveying camera —See mapping camera,
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surveylng Instruments—Those surveving de-
vices with which measurements are made.
Sce also electronic distance-measuring equip-
ment; leveling instrument; tachymeter; theo-
dolite; transit,

surveying sextant—A sextant intended primar-
1y for use in hydrographic survoying, Alss
called hydrographic sextant, See alec marine
sextant,

surveyor's arrow—Sez pin.
surveyor's chain—See Gunter’s chain,

sweep bar—A leavy section of steel rail sus-
pended at a predetermined depth by two ver-
tical cables and towed by a vessel for precise
determination of navigation obstructions dur-
ing a hydrographic survey.

swing —1. The rotation of a photograph in its
own plane about its camera axis, 2, On trimet-
rogon obliques, the angle between the prin-
cipal line and the y-axis, or the angle between
the jsnmetric parallel and the x-axis, See also
relative swing, 3. The angle at the principal
point of a photo measured clockwise from
the positive y-axis to the principal line at the
nadir point. 4. (triangulation) Sec¢ eccentric
reduction.

swing offset—The perpendicular distance from
a point to a transit line found by holding the
zero point of a tape at the given point and
swinging the tape in an are until the mini-
mum (horizontal) distance is obtained,

swing-swing method—A technique for clearing
y-parallax during relative orientation by ap-
plyi.p ‘dentical swing (or y-motion) to both
prujeciors of a pair at the same time. This
method has the advantage of affecting wv-
parallax correction without the use of trans-
lational motions.

swivel graver—A scribing instrument with a
swivel mechanism that permits changes in
direction of scribing.

symbol—A diagram, design, letter, character,
or abbreviation placed on maps, charts, and
other graphics which by convention, usage,
or reference to a legend is understood to
stand for or represent a specific characteristic
or feature,

symbol hook (cartography)—A graphic collec-
tion showing the correct portrayat of all fea-
tures which may be found on a chart. The
symbols are described as compilution aymbols
which are used by the compiler, and as pub-
lished symbols, those which will appear on
the finished graphic. Such publications are
always referred to by an identifying name
given by the producing agency.

symbol sheets—Symbol sheets show a partic-
ular pattern of symbols which represent cer-
tain map features such as swamps, orchards,
sand, efe, These sheels are printed on ad-
hesive-backed film or paper. See also stick-up.

synchronous satellite—An earth satellite mov-
ing eastward in an equatorial, circular orbit
at an altitude (approximately 35,900 kilo-
meters) such that its period of revolution is
exactly equal to (synchronous with) the ro-
tational! period of the earth. Such a satellite
will remain fixed over a point on the earth’s
equator. Alzo called fixed sateliite; twenty-
four hour satellite. Sce also stationary orbit.

synodical month—The average period of revolu-
tion of the moon about the earth with respect
to the sun, approximately 2015 days. Alsv
called lunar month; lunation,

synodic period-—The interval of time between
any planetary configuration of a celestial
body, with respect to the sun, and the next
successive same configuration of that body,
as from inferior conjunction to inferior con-
Jjunction,

synoptic chart—Sec weather map.

systematic error—An error which, for known
changes in field conditions, undergoes propor-
tional changes in magnitude and which, for
unchanging conditions, remains unchanged,
both in sign and magnitude. A systematic
error ulways follows some definite mathemat-
ical or physical law, and a correction can
Le determined and applied. Same as regular
error,

system of astronomical constants-—An inter-
related group of values constituting a model
of the earth and the motions which together
with the theory of celestial mechanics serves
for the caleulation of ephepmerides.
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8YZygyY—A point of the orbit of a planet oy
satellite at which it is in conjunction or oppo-
sition, The lerm is used chiefly in connection

with the moon, when it refers to the points
occupled by the moon &t new and full pvhase,
See also equinoctial colure; solstitial colure.
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table of meridional parts—A table listing
lengths of the meridian from the equator to
the various parallels of iatitude increased in
the proportion requirced to show lengths along
the parallels equal to the corresponding
length along the equator.

tachymeter (tacheometer or tachometer)—A
surveying instrument designed for use in the
rapid determination of distance, direction,
and difference of elevation from a single ob-
servation, There are several forms of these
instruments that .. . be classed as tachym-
eters: (1) An instrument in which the base
line for distance determination is an integial
part of the instrument. The term tachymeter
is usually applied to this group. (2) An in-
strument equipped with stadia wires or gra-
dienter, the base for distance determination
being a graduated rod held at the distant
point. See also auto-reducing tachymeter.

tachymetry (tachometry)—A surveying
method used to quickly determine distance,
direction, and relative elevation of a point
with respect to the instrument station by a
single observation. An example of tachym-
etry in the United States (where the term is
less familiar) is the stadia method.

Tactical Commanders’ Terrain Analysis
(TacCTA)—A special map and graphic in-
telligence aid consisting of photographs, text,
and maps overprinted with intelligence data;
usually covering a small geographic area.

tactical map—A large-scale map used for tacti-
cal and administrative purposes,

tactical-planning model—Medium or large scale
models providing considerable detailed ter-
rain information; generally used for plan-
ning operations of a tactical nature.

Tactical Target lllustration (TTI) (single or
multiple format)—The Tactical Target Ilus-
tration is a tactical target materials item

which provides vertical serial photographic
coverage of a target, und 4 limited area sur-
rounding it, at & scale permitting maximum
identifticativn of target detail. The TI'T also
includes an orientation map, an obligue phote-
graph, textual intelligence, and cartog-
raphic data, TTI's are produced on optional
formats which cover single or multiple in-
stallations and are reproduced in two forms:
a lithographic sheet and a miniaturized ver-
sion in an aperture card,

Tactical Target Illustration supplement(s) sup-

porting graphic(s)—These are optional items
produced within the Command in support of
TTI's to meet uniq~ planning and opera.
tional requirements of the Command, Sup-
plement (s} are those items which contain
additional textual or tabular intelligence
with reference to the TT], e.g., weaponeering
data, etc. Supporting graphic(s) are those
photographic or cartographic items produced
in lieu of or in addition to a TTI as expedients
to meeting urgent needs but with less in-
formation than would be contained in the
TTI1, These items are produced in support of
both planning and operationa! requirements.

tactical target materials (TTM)—Those large

scale materials which provide a graphic pre-
sentation of individual or multiple facilities,
installations, or targets with specific identi-
fication, geographic location, and textual
description of location and physical charac-
teristics, These materials are produced under
established Department of Defense specifica-
ticns and standards.

Tactical Target Materials Program (TTMP)—

A Department of Defense program estab-
lished for the production of large scale target
materials and related items in support of
Unified and Specified Command and Allied
participant TTM requirements, in accordance
with stated program objectives. The program
involves the determination of product and

209

e Lka o mimdean h

| ™




coverage requirements, standardization of
products, establishinent of produciion pri-
orities and schedules, production, distribu-
tion, storage, and release/exchange of ITTM
and related items.

tangent (surveying)——1. That part of a tra-
verse or alignment included between the paint
of tangency of one curve and the point of
curvature of the next curve. 2. (USPLS) A
great circle line tangent to a parallel of lati-
tude at a towuship corner. 3. Sometimes ap-
plied to a long straight line of a traverse,
expecially on a route survey, whether or not
the termini of the line are povints of curve,

tangent conical map projection—See conic map
projection,

tangent distance—The diatance from the point
of intersection (vertex) of a curve to its point
of tangency or point of curvature.

tangential distortion—Linear displacement of
image points in a direction normal to radial
lines from the center of the field.

tangent method— (USPLS) A method of de-
termination of the parallel of latitude for
the survey of a base line or standard parallel
by offsets from a great circle line initiated at
an established township corner and tangent
to the base line or standard paralle! at that
corner.

tangent plane-—A plane that touches a curved
surface of double curvature at one and on’
one point or that touches a curved surfece .
single curvature along one or more parallel
straight lines which are elements of the sur-
face, without intersecting the surface, In geo-
detic work, a plane tangent to the spheroid
at any point is perpendicular to the normal
at that point,

Tangent to Spiral (TS)—The point at the end
of a tangent and the beginning of a apiral.

fape (surveying)—A ribbon of steel, invar, spe-
cially made cloth, or other suitable material
on which graduations are placed for the
measurement of lengths or distances. See
also adding tape; base tape; instantaneous.
reading tape; invar tape; lovar tape; sub-
tracting tape,
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tape corvections.—Quantities applied to a taped
distance to eliminate or reduce errors due to
the physical condition of the tape and to the
way in which it is used. Sec also alignment
correction (laping); grade correction of tape;
length correction of tape; sag correction of
tape; tempernture correction, definition 3;
tenslon curreciion {laping).

tape gage—A device conslsting of a tagged or
indexed chaln, tape, or other line attached o
a weight which is lowered to touch the water
surface, whereupon the gage height is read
on & graduated staff or index. Alse cailed
chain gage.

tape rod—-A rod consisting of a frame with
rollers at both ends over which an endless,
graduated metal tape moves. It {s designed
to permit direct readings by the instrument
man, climinating all addition and subtract.
tion functions required by other type .f rod
readings. Also called automatic rod.

tape streicher—A mechanical device which fa-
cilitates holding a tape at a prescribed ten-
sion and in a prescribed position. Also called
stretching apparatus.

tape thcrmometer— A precision thermometer
fitted in a specially designed case to clip on
and against a metal tape in order to deter-
mine temperature corrections for precision
base or traverse tape measurements.

taping—The operation of measuring distances
on the ground with a tape or chain. Formerly
the words “chaining” and "taping’ were used
synonymously, hut the word taping is now
preferred for all surveys except those of the
public-land system. For the latter, because of
historical and legal reasons, the term chain-
ing is preferred,

taping arrow—See pin.
taping buck—Sece taping stool.
taping pin-—See pin.

taping station-—The stake marking each 100
foot interval (one tape length) along a tra-
verse from the initial point along road center-
lines and similar survey operations, See also
plus station
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taping stool—A metal stool used for precise
taping operations. Stools are portshle and
provide a stable elevated table on which the
positions of the survey tape ends can be
accurately marked.

target—1. Any object, point, ete., toward which
something is directed. 2, An object which re-
flects a sufficient amount of a radiated signal
tu produce en echo signal on detection equip-
ment. 3. The distinctive marking or instru-
mentation of a ground point to ald in its
identification on a photograph. In photogram-
metry, target designates a materlal marking
su arrapged and placed on the ground as to
form a distinctive pattern over a geodetic or
other control point marker, on a property
corner or line, or at the position of an identi-
fying point above an underground facility or
feature. A target is also the image pattern
on aerial photographs of the actual mark
placed on the ground prior to photography.
4. An objective of military significance, either
tactical or strategic, which may consist of a
single item, a concentration of items, or of an
area. See also area target; pinpoint farget.

target acquisition—1, The detection, identifica-
tion, and location of a target in sufficient
detail to permit the effective employment of
weapons. See also target analysis. 2, The
process of optically, manually, mechanically,
or electronically orienting a tracking system
in direction and range to lock on a target.

target analysis—An examination of potential
targets to determine military importance,
priority of attack, and weapons required to
obtain a desired level of damage or casualties.

target centered series 25 charts—A series of
graphics having a scole of 1:25,000 developed
to provide chart coverage of the immediate
area surrounding an irdividual target, in-
stallation, or city, as a substitute for mosaics
when adequate photographic coverage is not
available.

target centered seried 25 mosaics—A series of
graphics at & scale of 1:26,000 developed to
provide aerial photographic coverage of the
immediate area surrounding an individual
target, installation, or city,

target complex-—A geographically integrated
series of target concentrations.

target concentriation—A grouping of geograph-
ically proximuate targets,

target dossiers--Files of assembled target in-
telligence abuut a specific geographic area.

target folders—The folders containing target
intelligence and related materials prepared
for planning and executing action against o
specific target,

target inteiligence—Intelligence which portrays
and locates the components of a target or
target eomplex and indicates its vulnerability
and relative importance.

target leveling rod—A type of levellng rod,
carrying a target, which is moved into posi-
tion according tu signals given by the instru-
ment man; when the target is bisected by
the line of collimation of the instrument, it is
read and recorded by the rodman. See also
double-target leveling rod; single-target lev-
eling rod,

target materials—Graphie, textual, tabular, or
other presentations of target intelligence,
primarily designed to support operations
against designated targets by one or more
weapon systems, Target materials are suit-
able for training, planning, executing, and
evaluating such operations. Also called target
material graphics. Sce also air target chart;
Air Target Materials Program (ATMP); air
target mosaic,

target material graphics—See target materials,

Target Materials Program (TMFP)—The coordi-
nated plan of collecting, evaluating, correlat.
ing, and reproducing intelligence data in the
form of specified target materials,

target positioning data—The accurate horizon-
tal and vertical values which define the loca-
tion of a target or point. See also precise in-
stallation position; precise radar significant
location,

target system—All the targets situated in a
particular geographic area and functionally
related. Sre¢ also target complex.

target system component—A set of targets be-
longing to one or more groups of industries
nnd basic utilities required to produce com-
ponent parts of an end product such as peri-
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scopes, or one type of & scries of interre-
lated commeoditles, such as aviation gasoline,

taut-wire spparatus—1. A 100-meter stranded
sounding wire, graduated at 2B-meter inter.
vals, used to measure the distances between
offshore control buoys during a hydrographic
survey. 2, Also, 4 60 mile piano wire payed
out as & ship steams at a constant heading.

telemeter— (surveying) An instrument for de-
termining the distaiice from one point to
another. Some such instruments employ a
telescope and measure the angle subtendad
by a short base of known length. See also
electronic telemeter; telemetry,

{ciemetiy. -1he science of inwasuning & quantity
or quantities, transmitting the measured
value to a distant station, and there inter-
preting, indicating, or recording the quanti.
ties meuasured,

telescope—An optical instrument used as an
aid in viewing or photographing distant ob.
jects, particularly celestial objects, See also
achromatic telescope; erecting telescope; in-
verting telescope; meridian telescope; zenith
telescope.

telescope level——A apirit level attached to a
telescope, with its axis parallel to the tele-
scope axis,

telescopic alidade—A usual designation for an
instrument composed of a telescope mounted
on & straightedge ruler, and used with a piane
table in topographic surveying.

teleacoping—See¢ transit, definition 3.

Tei arometer--A trade name for an electronic
distance-measuring equipment.

temperature correction-—1, (leveling) That cor-
rection which is applied to an observed dif-
ference of elevation to correct for the error
introduced when tne temperature at which
the leveling rods are used in the field is dif-
ferent from the temperature at which they
were standardized. 2. (pendulum) The quan-
tity that is applied to the period of vibration
of & pendulum to allow for the difference in
the length of the pendulum at the tempera-
thre of observation and its length at some
other temperature which has been adopted
for purposes of standardization or for com-
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bining or omparing corresponding values, 3.
(tape) The quantity applied to the nominal
length of u tape to allow for a change in jts
effective length due to its being used at 2
temperature other than that for which its
atandard length is given,

templet (template)-_1, A pattern or gulde, usu-
ally constructed of paper, plastic, or metal,
used to shape, delimit, or locate an area, 2,
A device used in radial triangulation to rep-
resent the serial photograph; the templet
provides a record of the directions of radials
taken from the photograph, See aleo enlibra-
tion templet, double.mnde] stereotemplet;
hand templet; Hayford defiection templets;
mechanical templet; olotted templet; spider
templet; sterectemplet.

templet cutter—A mechanicsl device for punch-
ing center holes and slots in templets. The
siots are centered on points transferred from
aerial photographs and are radial to the cen-
ter hole. Also called slot cutter; radis) seca-
tor; secator.

templet laydowr —The process of assembling in-
dividual slot::d templets into a radial con-
trol net.

templet method—Any of the various methods
utilized in graphical radial triangulation,

templet ratiograph (photogrammetry)—A de-
vice for determining the ratio in decimals be-
tween two distances. One distance is that
between the principal point and another des-
ignated point on the aerial photograph. The
other is the corresponding distance between
the principal point on a templet and the
marked center of the stud for the designated
point upon conipletion of the templet lay-
down. The rativzraph ia designed for a spe-
cific templet cuttor. See also ratiometer,

Temporary Bench Mark (TBM)—A bench mark
at a junction of sectivns of a line of levels,
at which no permanent bench mark is estab-
lished, Ailso called nonmonumented bench
mark; supplementary bench mark.

tension correction (taping)—The correction ap-
plied to the nominal length of a tape (o allow
for a change in effective length due to its
being used at a tension other than that for
which its standard length is known,
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terrain—An area of ground considered g3 to
its extent and topography.

terrain correction-—A positive correction used
in conjunction with other corrections in mak-
ing gravity reductions. It takes into account
sctun] deviations from level terraln in the
area surrounding a station by removing
marses above the horiton and filing in mass.
deficiencies below. Also called topographic
correction,

terrain intelligence—Processed information on
the military significance of natursl and man.
made charncteristics of an area.

terrain model--A three-dimensional graphic
represeniution of an area, showing the con-
formation of the ground, modeled to scale
and usually handpainted to depict realistically
manmade and natural physical features, The
vertical scale is usually exaggerated, without
severe distortion, to accantuate the aspect
of relief,

Terrain Profile Record (TPR)—Sez Airborne
Profile Recorder,

terrain study—An analysis and interpretsation
of natural and mannade features of an ares,
their cffects on military operations, and the
effect of weather and climate on these fea-
tures.

terrestrial camera—A camera designed for use
on the ground, Often called ground camera.

terrestrial coordinaies—See geographic coordi-
nates.

terrestrial equator—See astronomical equator;
geodetic equator,

terrestrial giobe—A aphere, on the outer sur-
face of whicn, by means of symbols and refer-
ence lines, the features of the surface of the
earth are shown in relative positions,

terrestrial Iatitude—Latitude on the earth; an-
gular distance from the equator.

terrestrial longitude—Longitude on the earth;
the arc of a parallel, or the angle at the pole,
between the prime meridian and the meridian
of a point on che earth.

terrestrial magnetism—See geomagnedam.

terrestrin! meridlan—An nstronomical merid.
ian. For particular use, the term astrononiical
meridian is preferred over terrestrial merid-
ian. For general use, the preferrad term is
geographic meridian, which applies alike to
astronomical and geodetic meridians,

terrentrinl perturhations The lsrgest gravita-
tional perturbations of artificia!l satellites
which are caused by the fact that the gravity
fiald of the earth is not apherically -, smetri.
cal,

terrentrinl photogrammetry— Photogrammetry
utilizing terrestrial photographs. Sometimes
ciilled ground photogrammetry,

terrestrial photograph A photograrh tukin hy
& camera located on the ground.

terrestrial pole—One of the pules of the earth.

terrestrial refraction—The refraction by the
earth's atmosphere of light from a terres.
tria! source. The path of light from a terres-
trial source ia usually not far from horizon-
tal; it passes through only the lower strata
of the atmosphere and suffers refraction
throughout its entire length, See alfo atmos-
pheric refraction; horizontal refraction; lat.
era} refrasiion,

terreairial sphere—The earth.

terrestrinl triangle—A triangle on the surface
of the earth, especially the navigationa! tri-
angle,

tesgeral harmonics—The set of all spherical
harmonics that are functions of both latitude
and longitude. Sectorial harmonics are & spe-
cial subset of tesseral harmonics.

test chart—See resolving power target.

theodolite—A precision surveying instrument
consisting of an alidade with a telescr;«v It
is mounted on an accurately graduated ..rcle
and is equipped with necessary levels and
reading devices, Sometimes, the alidade car-
ries a graduates vertical circle. £re also cine-
theodolite; direction Instrument theodolite;
photo theodolite; repeating theodolite.

theodolite-magnetometer—An instrument used
in magnetic surveyz consisting of a theodo-
lite and a magnetometer modified to fit into
a common base, which permits the determina-
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tion of the true meridian and the magnetic
metidian in a single cbservation,

theoretical corner—A term adopted by the Geo-
logical Survey to designate thc corners on
the map for which no marks are identified on
the ground. The locativng are determined by
adjustment and are indicated on the map
only hy the intersection of the subdivision
lines,

theoretical error—A systematic error arising
from nhatural physical conditions, bevond the
control of the observer. Also called external
error,

theoretical gravity-—The value of gvavity calcu-
lated for a particular latitude according to an
accepted formula, Se¢e also formula for theo-
retical gravity.

theory of anharmonie—A theory principally
concerned with the processes of transforma-
tion and rectification whe eby projectively
related figures posseas certain metric char-
geteristics which are invariant under projec-
tion. Also called theory of cross ratio.

theory of cross ratio—Sce theory of anhar-
monle.

thermometric leveling—The determination of
elevations abuve sea level from observed val-
ues of the boiling point of water, A type of
indirect leveling.

thick lens—A term used in geometrical optics
to indicate that thz thickness of a lens {s
considered and that all distances are being
measured from the nodal points instead of
the lens center.

thin lens—A term used in geometrical optics to
indicate that the thickness of a lens is ig-
nored and that all distances are measured
from the lens center; used for approximate
computationa,

third-order leveling—Leveling which does not
attain the quality of second-order leveling,
but does conform to the following criteria:
Lines of third-order leveling shall not be ex-
tended more than 30 miles from Jines of first-
order leveling or secund-order leveling, and
must close upon lines of an equal or a higher
order of accuracy; closing errors must not
exceed 12 mm times thr square root of the
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length of the line in kilometers (12 mm
v nj, the equivatent of which is 0.05 feet
times the square root of the length of the
line in miles (0.05 feet v M).

third-order traverse--A stirvey traverse which
by itself forms a closed loop, or which extends
bhetween adjusted statious of other control
surveyd, and has a closing error in position
of between one part in 5,000 and one part in
10,000 of its tength, The following additional
criterin are prescribed for attaining the re-
quired accuricy and precision: Probable er-
ror of main-scheme angles not to exceed < 6.0
seconds; number of angle stations between
astronomic-azimuth stations to be 20 to 35;
discrepancy per main-scheme angle station
between astronomic azimuths not tv exceed
5.0 seconds; and probable etror of astronomic
arimuths not to excesd 5.0 scconds.

third-order triangulation—The triangulation
which does not attain the quality of second-
order triangulation, but does conform to the
following criteria: The average error of clo-
sure of the main-scheme triangles shall not
exceed five seconds; the maximum error of
clogure of the main-scheme triangles shall not
exceed ten seconds; and the closure in length
on a8 measured base line or on a line of ad-
justed triangulation shall not exceed 1/5,000
of the length of the line after the angle and
side equations have buven satisfied in the ad-
justment, Formerly known as tertiary tri-
angulation and secondary triangulation,

third-order work—This is the lowest order of
contral surveys for which momentation is
authorized,

three-arm protractor-—A full-circle protractor,
equipped with three arms, the fiducial edges
{extended) of which pass through the center
of the circle, The middle arm iz fixed and
reads 2° on the graduated circle. The other
arms are movabhle, and their positions on the
circle are read with the aid of verniers. The
two movable arms may be set to two angles
observed between three fixed signals of
known position, and the position of the point
of observation obtained by a graphical solu-
tion of the three.point problem. Also termed
& station pointer.

three-body preblem— That problem in classical
celestial mechanics which treats the motion
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of a small body, usually of negligible mazs,
relative to and under the gravitational influ-
ence of two other finite point masses.

three-point method—See resection,

three-point problem-—The determination of the
horizontal position of a point of observation
from data comprising two observed horizon.
tal angles between three objecta of known
position., The probiem is solved graphically by
the use of & three.arm protractor, and analyt-
ically by trigunometrical computation. See
also resection; triangleof -error method.

three-wire leveling.—A method of leveling ap-
plied when the reticle of the level has three
lines. The rod is read at each of the three lines
and the average is used for the final result
with an accuracy as great us if three lines of
levels had heen run and the results averaged.

ticks—See register marks,

tidal bench mark-—A bench mark set to refer-
ence a tide staff at a tidal station and the
elevation of which is determined with rela-
tion to the local tidal datum,

tidal constituent-—See constituent,

tidal correction—A correction applied to gravi-
tational observations to remave the effect of
earth tides on gravimetric observations.

tidal current—The alternating horizontal move-
ment of water associated with the rise and
fail of the tide caused by the astronomical
tide-producing forces,

tidal current chart—A chart showing, by ar-
rows and numbers, the average direction and
speed of tidal currents at a particular part
of the current cycle. A number of such charts,
one for each hour of the current cycle, usu-
ally are published together.

tidal datum—Specific tide levels which are used
as surfaces of reference for depth measure-
ments in the sea and as a base for the deter-
mination of elevation on land. Many different
datums have been used, particularly for level-
ing operations, Also called tidal datum plane,

tidal datum plane—Sce tidal datum,
tidal day—See lunar day.

tide- -Thc rythisiic svisw and fall of tie surisce
of the ocean resulting from the gravitational
attraction of the moon and sun acting upon
the rotating earth, See also age of diurnal in.
equality: nge of parallax inequality; age of
phase inequality ; imphidromic point; amphi-
dromic region; annual ineguality: anomatistic
tide cycle: conxtituent; constituent day: cor-
rected establishment; cotidal hour; degen-
erate amphidrofiie syslem; diurnal constitu.
ent; diurns! fnequalily; ebb tide: establish-
ment of the port; flood tide; harmonic con-
stants: height of the tide: high water; high-
water line; higher high water: higher high
water interval; higher low water; higher low
water interval; Indian spring low water; In-
dian tide plane: international low water; low
wuter; low water full and change: low.water
line; lower high water: lower high wat=r in-
terval, luwer fow water; lower low water
interval;: lowest low water; lowest low water
springs; lunar day; lunar tide; tunitidai in-
terval; mean diurnal high water inequality ;
mean diurnal low water inequality ; mean high
water springs; mean high water; mean
higher high water springs; mean higher high
water; mean low water; mean low water
spring<; mean jower low water; mean lower
low water springs; mean range; mean river
level; mex.. sea level; mean tide level: nodal
line; parallax inequality; phase inequality;
set; semidiurnal constituent; tidal correction;
tidal current; tidemark,

tide gage-~A device for measuring the height
of tide. It may be simply a graduated staff in
a sheltered location where visual observations
can be made at any desired time; or it may
consist of an elaborate recording instrument
making »n continuous graphic record of tide
height against time. Such an instrument is
usually actuated by a float in a pipe com-
municating with the sea through a small hole
which filters out shorter waves. See also foat
gage: nonrecording guge; portable automatic
tide gage; pressure gage: self-registering
gage: staff guge; standard automatic tide
Fage.

tide level—Sce mean tide level.

tidemark—1. A high water mark left by tidal
water, 2, The highest point reached by a high
tide. 3. A mark placed to indicate the highest
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point reached by a high tide, or occasionally,
any apecified atate of Lide.

tide-over run~—A reprint of a chart or map
necessitated by unususal conditions beforv ex-
tenslve revisions can be accornplished. Alro
called emergency run,

tde.praducing force(s)-——The alight local dif-
ference between the gravitational sttraction
of two astronomical bodies and the centrifu.
gal force that holds them apart. These forces
are sxactly equal end oppoaite at the center
of gravity of either of the bodies, but, since
gravitationat attraction iz inversely propor-
tional to the square of the distance, it vuries
from point to point on the surface of the
bodfes. Therefore, gravitational attraction
predominates at the surface point nearest to
the other body, while centrifueal repulsion
piedvnunuces at the surface point fartheat
from the other body. Hence, there are two
regions where tide-producing forces are at a
maximum, and normally there are two tides
each lunar day and solar day.

tide stution—A place at which tide observations
are made. See algo primary tide station; sec-
ondary tide station.

tie—A survey connection from a point of
known poaition to a point whose position is
desired. A tie is made to determine the posi-
tion of a supplementary point whose position
is desired for mapping or reference purposes,
or to close a survey on a previously deter.
mined point, To “tie in" is to make such a
connection. See also tie point, definition 2.

tie flight—Sec control strip.
ue“n—-SCC UC.

tle point-—1. Image pointr identified on oblique
photographs in the overlap area between two
or more adjacent atrips of photography. They
serve to tie the individual sets of photographs
into a single flight unit and to tie adjacent
flights into a common network, 2. Point of
closure of a survey either on itself or on
another survey,

tie strip—1. (cartography) An overlay contain-
ing all planimetric and relief features in the
overlap area of a map or chart to insure the
matching of these features on adjoining
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sheets. Also called match sirip. 2. (asrial
photography) See cuniret sirip.

tier-—(USPLS) A serles of contiguous town.
ships situated esat and west of aach other;
alsw sections similarly situated within a town-
ship.

tilt—The angle at the nerapective csntar be.
tween the photograph perpendicular and the
plumb line, or other exterior reference direc-
tion; aisa, the dihédral angle between the
plane of the photograph and the horizontal
plane, Also called angle of tilt, See also cross
tilt; direction of tilt; relative titt; x-Uit;
y-tilt,

ti¢ angle—See tilt,

tilt circle—In a tilted aerial photograph, a circle
passing through the isocenter and having a
disnmeter lying along the principal line, When
this diameter is drawn to a convenient linear
scale, then any chord through the fsocenter
gives the component of tilt for that particu.
lar direction.

tilt displacement—Displacement radial from
the isocenter of the photograph caused by
the tilt of the photograph.

tilt slide rule—A device which facilitates the
determination for settings on a fixed-lens
rectifier when certain tilt factors of an aerial
photograph are known.

tilting-lens rectifier-—-A class of rectifiers in
which the principal point is fixed on its axis
of swing, and cannot be displaced.

tilting level—1, A leveling instrument in which
the final leveling of the instrument is ob-
tained by small controlled amounta of rota-
tion of the telescope about a horizontal axis.
2. A precise tilting level (usually of the
dumpy level class) equipped with a prismatic
reading device for viewing the level bubble at
the samc instant that the readings are taken.

time—The measurable aspect of duration. See
also A 1 time; apparent sidereal time; ap-
parent solar time; astrograph mean time; an-
tronomical time; atomic time; civil time; day;
ephemeris time; equation of time; Greenwich
apparent time; Greenwich lunar time; Green.
wich mean time; Greenwich sidereal time;
Greenwich time; local apparent time; local
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antronomical time: loeal lunar time: loeal
mean time; local sidereal time; locul time;
lunur time; mean sidereal time; mean solar
time; month; sidereal time; solar time;
standard time; UT 0 time; UT 1 time; UT 2
time; WWYV time; yerr; zone time.

time disgram—-A disgram in which the celes-
tial equator appears us o circle, and celestial
meridiana and hour circles ay radial lines;
used to facilitate solution of time probloms
end others involving arcs of the celeatinl
equator or angles at the pole, by indicating
relations bet ween various quartities invelved.
Conventionally, the relationships are given as
viewed from a point over the south poly, west.
ward direction being counterclockwise, Also
called disgram on the plane of the celestial
equator; diagram on the piane of the equi-
noctial,

time-distance—Time required for any object to
travel between two given points at a given

rate of speed.
time-gamma curve—See characteristic curve,

time meridian—Any meridian used as a refer-
ence for reckoning time, particularly a zone
or standard meridian,

time zone—An area in all parts of which the
same time is kept. In general, each zone is
15 of longitude in width, centered nn a me-
ridian whose longitude is exactly divisible
by 16°,

time zone chart—A small-scale chart of the
world designed to show the legal time kept
on land.

times (x) enlargement—The multiplication fac-
tor by which an original is to be enlarged in
reproduction, A two-times (2x) enlargement
of a 4” x 5” original would be 8” x 10”, Com-
pare with diameter enlargemunt., See also
scale of reproduction.

timing correction—A correction applied to the
length of a trilateration meacurement to com-
pensate for the delay of the radar signal as
it passes through the ground and shoran or
hiran equipment.

tints—Color gradations used on maps to desig-
nate depth or height. See also hypsometric
tinting.

tip- Sre preferred term y-titt,

tipped panoramic distortion u a panoramic
camera system, the displacement of images
of ground points from thelr expected vertical
panoramic positions caused by the tipping of
the scan axig within the vertical plane of the
flight nath. This distortion is additive and
modifies again the image positions of points
glready influenced by panoramic diatortion,
rean poritional distortion, and image motion
compenaation distortion.

title block-—A apace an & non-atandard graphic,
such a8 & mosaic, photograph, or plan de-
voted to identification, reference, and scale
information.

titling (title information)-—That information
lettered on aerial photographic negatives for
ldentifleation purposes. Also, the placing of
such information on the negatives, Some-
timey incorrectly called captioning, Also
called film titling; negative titling,

Tokyo datum—This datum has its origin in
Tokyo. It is defined in terms of the Beasel
ellipsoid and oriented by means of a single
astronomic station, By means of triangula-
tion ties through Korea, the Japanese datum
is connected with the Manchurian datum. Un.
fortunately, Tokyo i3 situated on a steep
geoid slope und the single-station orientation
has resulted in large systematic geoid separa-
tions as the system is extended from its
initial point. Sce aiso preferred datum.

tolerance—The maximum allowable variation
from a standard or from specified conditions,

tone—Each distinguishable shade variation
from black to white.

tone copy—That material in which tones or
shadesg of solid colur appear.

topoangulator—An instrument used to meas-
ure vertical angles in the principal plane of
an oblique photograph.

topocentric—Of measurements or coordinates,
referred to the position of the observer on
the earth as the origin.

topocentric coordinates—Coordinates whose
origin is on the earth's surface as distin-
guished from geocentric coordinates whose
origin is at the center of the earth,

217




[

topocentric ecuatorinl coordinates—A coordi-
nate system centerad at the observer’s posi-
tivn on the surface of the earth with one
coordinate plane parallel to the equstor and
one axis parallel to the north polar axis of the
earth.

topecentric horizon—See apparent horizon.
topographicei latitude-—-See geodetic Iatitude.

topographic base filtm— An aerial photographic
film with a dimonsionally stable bhasc used
primarily for mapping.

topographic correction—See terrnin correction.

topographic deflection-~That part of the deflec-
tion of the plumb line which is caused by the
gravitational pull exerted bv topographic
masses, Topographic deflection is not the
same as defle.tion of the plur.b line or sta.
tion error, but iz the theoretical effect pro-
duced by the resnluani gravitational pull of
the unevenly distributed topographic masses
around the station, no allowance being made
for isostatic compensation. Also calied indi-
rect effect on the deflections.

topogiaphic expression—The effect achieved by
ghaping and spacing contour lines so that
topographic features can be interpreted with
ease and fidelity, Good expression is achie.ed
by delineating the contours in appropriate
relationship to each other, with due consid-
eration given to the scale and contour inter-
val of the map, Also termed configuration of
terra 4, See alao tepography.

topographic feature—Sre toprgraphy.

topograpkic map—A map which presents the
vertical position of features in measurable
form as well as their horizontal positions.

Topographic Map of the United States—The
recommended designation for the topographic
map of the United States being prepared of
quadrangle arene in atlas sheet form, chiefly
by the United states Geological Survey. This
map portrays all basic information about lo-
cation, elevation, and extent of physical and
cultura! features that are required for ore-
liminary economic and engineering studies,
and for incorporation in a hase for maps pre-
pared for special purpnses,
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topographic plot—Representation, by means of
contour lineg, of the ground relicf of an area,
shown in a stereoscopic model. See also com-
pilation, definition 2.

topographic survey—A survey which has for
its major purposes the determination of the
relief of the surface of the earth and the
location of natural and manmade features
thereon.

topography—1. The configuration of the aur-
face of the earth, including its relief, the
position of its streams, roads, cities, etc. The
carth’s natura! and phvaical features collec-
tively. A single feature such as a mountain
or valley is termed a topographic feature,
Topography is subdivided into hypsography
(the relief features), hydrography (the
water and drainage features), and culture
(manmade features), 2. In oceanography the
term is applied to a surface such as the sea
bottom or a surface of given characteristics
within the water mass,

toponymy—The study and treatment of geo-
graphic place names.

topple—The vertical component of precession or
wander, or the algebraic sum of the two.

topple axis—That horizontal axis, perpendicular
to the (horizontal) spin axis of a gyroscope,
around which topple occurs.

torsion balance--A device for measuring very
small forcez of attraction due to gravitation,
magaetism, ete., and consisting of a bar sus-
pended horizontally by an elastic filament,
one end of the bar being subjected to the
influence of the attracting force to a greater
degree than the other end. The attracting
force is balanced and its comparative
strength measured by the torsional reaction
of the filament.

total departures—See absciigae,

total drift—The algebraic sum of drift due to
precession and that due to wander. Often
shortened to drift.

total latitudes—See ordinates.

tetal magnetic intensity—The vector of the in-
tensity of the horizonwal and verti~al com-
ponents of the earth's magmnetic field at a
specified point,
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touch plate—See kisa plate,

township-—(USPLS) The unit of survey of the
public lands of the United States, normally a
quadrangle - Hroximately ¢ miles on a side
with buundaries conforming to meridians and
parallels, located with reference to the initial
point of & principal meridian and base line,
The word “township" is used¢ in conjunction
with appropriate range to indicate the coordi-
nates of a particular township with refer-
ence to the initial point. See also fractional
township,

townshin corner—(USPLS) A corner at the ex-
tremity of a township boundary.

township line— (TISPLS) An exterior boundary
of a township extending in an east-west di-
rection. See also range line (USPLS).

town plan—Sce city plan.
town-plan inset—Sec inset.

town-site survey-—The marking of lines and
corners within one or more regular units of
the township subdivision by which the land
is divided into blocks, streets, and alleys as a
basis for the disposal of title in parceis of
land.

trace—Sec selection overlay.

track (air navigation)-—The actual path of an
aircraft above, or a ship on the surface of the
earth. The azimuth of this path generally is
referred to the true meridian. See also course,
definition 3.

track chart—A chart showing recommended,
required, or established tracks, and usually
indicating turning points, courses, and dis
tances.

tracking camera—See ballistic camera,

tracking station—A ground-based complex set
up io track an object moving through the at-
mosphere or space, by visual, photographie,
photoelectric, or electronic methods.

traffic-circulation map—A map showing traffic
routes and the measures for traflic regulation.
It indicates the roads for use of certain
classes of traflic, the location of traffic control
stations, and the directions in which traflic
may move, Alsn called circulation map.

trajectory—In general, the curve that a body
describes In space. An orbit Is a trajectory
which does not intersect the earth,

iranscriber—See point-transfer device.,

transformation—The process of projecting a
photograph (mathematically, graphically, or
photographically) from its plane onto another
plane by translation, rotation, and/or seale
change. The projection 18 made onto a plane
determined by the angular relations of the
cantera axes and not necessurily onte g hord-
zontal plane. See also rectification.

transformed print—A photographic print made
by projection in a transforming printer.

transforming printer-—A specialy designed pro-
jection printer of fixed geometry uszed for
transforming the oblique components of a
coupled camera installation, a multiple-lens
camery, or a panoramic camera onto a plane
perpendicular to the axis of the system, Com-
pare with rectifying printer, Sec also univer.
sal transforming printer.

transit—1. The apparent passage of a star or
other celestial body across a defined line of
the celestial sphere, as a meridian, prime ver-
tical, or almucantar. The apparent passage of
a styr or other celestial body across a line in
the recticle of a telescope, or some line of
“ight, The apparent passage of a smaller
stial body across the disk of a larger

¢+ ostial body. The transit of a star across
t! ¢ meridian occurs at the nioment of its cul-
mination, and the two terms are sometimes
used as having identical meanings; such
usage is not correct, even where the instru-
ment is in perfect adjustment. At the poles, a
star may have no culmination but it will tran-
sit the meridians. See also culminaticn; lower
trinsit; meridian transit; upper transit. 2.
A surveying instrument composed of a hori-
zontal circle graduated in circular measure
and an alidade with a telescope which can be
reversed in its supports without being lifted
thevefrom. Sce ulse theodolite, 3. The act of
reversing the direction of a telescope by
rotation around its horizontal axis. Alse called
plunge; inverting; telescoping. 4. An astro-
nomical instrument having a telescope which
can be so adjusted in position that the line
of sight may be made to define a vertical cir-
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cle. Alao cailed antronomical transit. See also
broken-telescope transit; solar transit,

transit-and-stadia survey—A survey in which
horizontal and vertical directions or anglen
are observed with a transit and distances are
measured by transit and stadia.

transit instrument—See transit, definition 4.

transit line-—Any line of a traverse which is
projected, either with or without meuasure-
ment, by the use of a transit or other device.
It is not necessarily an actual line of final
survey but may be an accessory line. Some-
times called traverse line,

transit micrometer—A form of registering
micrometer with its movable wire placed
in the focal plane of an astronomic transit
and at right angles to the direction of mo-
tion of the image of a star which is ob-
served at or near culmination. Also termed
an impersonal micrometer, because it almest
completely eliminates the effect of the per-
sonal equation on time observations made
with it.

transit micrometer contact correction—A quan-
tity applied to the chronograph record of a
star transit observed with the aid of a tranait
micrometer to allow for the time required for
the contact spring to cross one-half of the
width of a contact strip in the head of the
micrometer,

transit rule-—A method of balancing a survey.
Corrections corresponding to the closing er-
rors in latitude and departure are distributed
according to the proportion: latitude and de-
parture of ezch line of the traverse to the
arithmetical sums of the latitudes and depart.
ures of the entire traverse. The transit rule
is used when it is assumed that the closing
errors are due less to the errors in the ob-
served angles than to errors in the measured
distances.

transit traverse—A survey traverse in which
the angles are measured with an engineer's
transit or theodolite and the lergths, with a
metal tape, A transit traverse is usually exe-
cuted for the control of local surveys and is of
second-order or third-order quality.

transition curve—See spiral curve.
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translation—1. The act of changing words from
one language into another. Not to be econfusad
with transliteration, 2. Movement in a
straight line without rotation.

translationzl movement—The systematic move-
ment of projector assemblies in line-of-flight
directions in a atereoplotting inatrument,

transliteration—The process of converting
words from one alphabet or syllabary into
another by means of a system of phonetic
equivalents. See also romanization,

tranelunar—COutside the moon’s orbit about
the earth.

translunar space—As seen from the earth at
any moment, space lying beyond the orbit of
the moon,

trunslunar trajectory—A trajectory ex’ending
outside the moon’s orbit about the carth.

tranamiselon (optics)—The light-transmitting
ability of a material, expressed as a ratio of
the transmitted to the incicent light; recipro-
cal of opacity.

transparency—A photographic print on a clear
base, especinlly adaptable for viewing by
transmitted light. Aiso, the light-transmit-
ting capability of & material,

transponder—A combined receiver and trans-
mitter whose function is to transmit signals
automatically when triggered by an interro-
gator.

transverse—In cartography, pertaining to or
measured on & map projection in which a me-
ridian is used as a fictitious equator. Also
called inverse,

transverse axis—The distance between the ap-
sides. It is identical to the semimajor axis for
elliptical orbits.

trangverse chart—A chart on a transverse pro-
jection, Also called inverse chart.

Transverse Cylir.drical Orthomorphic Chart
(TCOC)-—S~e transverse Mercator chart.

transverse ¢ylindrieal orthomorphic map projec-
tion— See¢ transverse Mercator map projec-
tion,
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transverse equator—The plane which is per-
pendicular to the axis of a transverse projec-
tion. Also called inverse equator,

transverse graticule--A fictitious graticule
based upon o transverse projection.

transverse iatitude—Angular distance from a
transverse equator. Also called inverse lati-
tude, See qlao fictitious latitude.

transverse longitude—Angular distance be.
tween a prime transverse meridian and any
given transverse meridian. Also called in.
verge longitude, See fictitious longitude,

trarsverse map projection—A map projection
in which the projection axis is rotated 80° in
azimuth,

transverse Mercator chart—A chart on the
transverse Mercator projecton. Also called
inverse cylindrical orthomorphic chart; in-
verse Mercator chart; transverse cylindrical
orthomorphic chart,

transverse Mercator grid—An iniormal desig-
nation for a state coordinate system based
on a transverse Mercator map projection,
Also called Gauss-Kruger grid.

transverse Mercator map projection—A con-
formal cylindrical map projection, being in
principle equivalent to the regular Mercator
map projecton turned (transversed) 90° in
azimuth. In this projection, the ceniral me-
ridian is represented by a straight line, cor-
responding to the line which represents the
equator on the regular Mercator map projec-
tion. Neither the geographic meridians, ex-
cept the central meridian, nor the geodetic
parallels, except the equator (if shown), are
represented by straight lines. Same as in-
vecse cylindrical orthomorphic map projec-
tion; inverse Mercator map projection; trans.
verse cyliudrical orthomorphic map projeec-
tion.

transverse meridian—A great circle perpendic-
ular to a transverse equator. The reference
transverse meridian is called prime trans-
verse meridian. Algo called inverse meridian.
See also fictitious meridian.

transverse model datum—See model datum,
definition 1.

transverse parnliel—A circle or line parallel to
a transverse equator, connecting all points of
equal transverse latitude. Alse called inverse
parallel. See also fictitious parailel,

transverse pole—One of the two points 80°
from a transveise equaivr.

transverse polyconic map projection—A poly-
conic map projection which is turned {(trans.
versed) 90° in azimuth by substituting for
the central meridian, a great circle perpen-
dicular to the geographic meridian to provide
a control axis for the projection, along which
axis will lie the centers of the circular arcs
representing lines of tangency of cones with
the surface of the sphere.

transverse position—A split camera installation
so positioned that the plane containing the
camera axis is perpendicular to the line of
flight.

transverse rhumb line—A line making the same
oblique angle with all fictitious meridians of
a transverse Mercator projection. Transverse
parallels and meridians may be considered
special cases of the transverse rhumb line.
Also calied inverse rhumb line, See also fictiti-
ous rhumb line,

traverse—A method of surveying in which
lengths and directions of lines between
points on the earth are obtained by or
from field measurement:. and wused in
determining positions of the points. A
survey traverse muy determine the rela-
tive positions of the points which it
connects in series, ¢£nd if tied to control sta-
tions on: an adopted datum, che positions may
be referred to that datum. Survey traverses
are classified and identified in a variety of
ways: According to methods used, as astro-
nomical traverse; according to quality of
results, as first-order traverse; according to
purpose served, as geographical-exploration
traverse; and according to form, as closed
traverse, ete, See¢ also angle-to-the-right tra-
verse; astronomical traverse; azimuth tra-
verse; closed traverse; connecting traverse,
deflection-angle traverse; frst-order tra-
verse; fourih-order traverse; geographical-
exploration traverse; interior-angle traverse;
loop traverse; open traverse; phototrig tra-
verse; planetable traverse; random {raverse;
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second-order traverse; spur traverse; stadia
traverse; subtense-bar traverse; subtense.
base traverse; third-order traverse; transit
traverse,

traverse adjustment—-Scc balancing a survey.

traverse angle-—Measurement of the angile from
a preceding adjucent shore station to the
following adjacent shore station in a series of
ship-to-shore triangulation cbservations,

traverse error of closure-—Sce error of closure,
definition 8.

traverse line—See transit line,
traverse net—Sece survey net, definition 1.

traverse station—A point on a traverse over
which an instrument is placed (a set-up).
Also, on a traverse, a length of 100 feet
measured on R given line, either straight,
broken, or curved.

traverse tables—Mathematical tables listing
the lengths of the sides opposite the oblique
angles for eacih of a series of right-angle
plane triangles as functions of the length and
azimuth (or bearing) of the hypotenuse,

traverse the instrument—Rotating a survey in-
strument about its vertical axig; that is, turn
the instrument in azimuth,

triangle—Sec astronomical triangle; celestial
triangle; spherical triangle; spheroidal tri-
angle; terrestrial triangle.

triangle closure—Se¢ error of closure, definition
7.

triangle equation—See angle equation.

triangle error of closure-—See error of closure,
definition 7.

triangle of doubt—In a simple two-point prob-
lem, the triangle resulting when the check
ray fails to pass through the point of inter-
section of the two intersecting rays, Similar
to but not to be confused with triangle of
error.

triangle of error—The triangle formed when
three plotted rays fail to intersect perfectly.
The center of the triangle may be considered
to be the adjusted position. Not to be con-
fused with triangle of doubt. See also resec-
tion,
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triangle-of-error method—In surveying, a tech-
nique for solving the three-point problem
graphically by a triungle-of-error. These
methods are generaly referred to by name,
such as Bessel's method, Const-Survey meth.
od, and Lehmann's method, cach of which is
hased wpon its own factors, See also triangle
of error,

trianguiation-——A method of surveying in which
the stations are points on the ground which
are located at the vertices of a chain or net-
work of triangles. The angles of the triangles
are measured instrumentally and the sides
are derived by computation from selected
gides which are termed base lines, the lengths
of which are obtained from direct measure-
ments on the ground. Compare with trilatera-
tion. Sec ¢lso analytical three-point resection
radial triangulation; arc triangulation; area
triangulation; base net; first-order triangula-
tion; flare triangulation; phototriangulation;
satellite triangulation; second-order triangu.
lation; ship-to-shore triangulation; shoran
triangulation; third-order triangulation; tri-
lateration.

triangulation base line—The side of one of a
series of connected triangles, the length of
which is measured with prescribed accuracy
and precision, and from which the lengths of
the other triangle sides are obtained by com-
putation. Important factors in the accuracy
and precision of base measurements are the
use of standardized invar tapes, controlled
conditions of :upport and tension, and cor-
rections for temperatures, inclination, and
alinement. Base lines in triangulation are
classified according to the character of the
work they are intended to control, and the
instruments and methods used in their meas-
urement are such that prescribed probable
errors for each class are not exceeded, These
probable errors, expressed in terms of the
lengths, are as follows: First-order base line,
1/1,000,000; second-order base line, 1/500,-
000; third-order base line 1/250,000.

triangulation net—See survey net, definition 1.

triangulation reconnaissance—A preliminary
survey to select the location of stations to
give the most feasible triangulation scheme,
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triangulation signal—A rigid structure erected
over or close to a triangulation station and
used for supporting an instrument and ob-
server, or target, or instrument and observer
and target, in a triangulation survey. Also,
any object, natural or artiticial, whose posi-
tion {s obtained in a triangulation survey. The
term may be applied to s structure whose
position is determined by triangulation, but
whose primary purpose ia to serve later in a
hydrographic or topographic survey, when
it may become known as a hydrographic or
tapographic signal,

triangulation station—A point on the earth
whose position is determined by triangula-
tion. Sometimes shortened to trig point.

triangulation system-—The main scheme, or net,
of primary stations, and the auxiliary sta-
tions. The main scheme is the framework of
the system and is tied at several points to
previously established triangulation stations
of equal or higher order, See also survey net,
definition 1.

triangulation theodolite—See direction instru-
ment theodolite,

triangulation tower-—A structure used to ele-
vate the line of sight above intervening ub-
stacles, Usually consists of two independent
structures, one within the other; the center
structure supports the theodolite and the
outer structure supports the observer and
the signal. See also Bilby steel tower,

triaxial ellipsoid—An ellipsoid having three un-
equal axes, the shorest being its polar axis,
while the two longer ones lie in the plane of
its equator,

tricamera photography—Photography consist-
ing of the simultaneous exposure of three
cameras systematically arranged at fixed
angles to each other in such a way that over-
lap is provided between adjacent photo-
graphs. Generally, the cameras are arranged
50 that a center vertical photograph and two
high-oblique photographs are obtained. This
assembly is often referred to as a trimet-
rogon camera assembly becuuse of the wide
use of Metrogen lenses in early tricamera
photography,

trig dossier— A detailed record on the triangu-
lation of an area, giving the coordinates of
the triangulation stations.

trig lst—A publication containing the posl.
tional data and descriptions of horizontal
and,/or vertical contrel po;ats, usually ar-
ranged according to the location of the con.
trol points within the limits of map sheets
of large-dcale sreles, These lists are compiled
from control data cards,

trig point—Sece triangulation station.

trigonometric leveling—The defermination of
differences of elevations from observed ver.
tica! angles combined with lengths of lines. A
type of indirect leveling,

trilateration—A method of surveying wherein
the lengths of the triangle sides are meas-
ured, usually by electronic methods, and the
angles are computed from the measured
lengths. Compare with triangulation,

trilateration net—A network of points whose
positions relative to one another are deter-
mined by measurement and adjustment of
the length of the sides of the triangles formed
by these points.

trilinear surveying—The determination of the
position of a point of observation by measur-
ing the angles at that point between lines to
three points of known position. See also re.
section.

trimetrogon camera—A triple camera assembly
with one vertical and two fixed-angle obliques
whose imagery overlaps the vertical and with
all three axes lying in a plane perpendicular
to the line of flight, See also tricamera pho-
tography,

trimetrogon mapping—A method of compiling
map data from aerial photograpis taken with
an assembly of three cameras.

trimetrogon photography—A method of aerial
photography whereby three photographs are
taken simultanecusly, one vertical and two
high obliques, in a direction at right angles
to the line of flight. The obliques, taken at an
angle of 60° from the vertical, side-lap the
vertical photography. These produce compos-
ites from horizon to horizon. During a trimet.
rogon run, successive tricamera exposures
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ordinarily are taken at an {aterval which pro-
vides overiapping in the line of flight. See
ulso tricamera photography.

trim marks—Lines piaced on original zopy to
serve s guides in cutting or trimming the
printed sheets to thelr prescribed size.

trim size—The overall dimensions of a final
printed product,

trimming and mounting diagram—A sketch
showing how the prints of a transformed
multiple-lens photograph ahould be corrected
¢ obtain, in effect, & photugraph made by a
single lens. The information is given in the
form of distances referred to the fiducial
marks on the photograph, and is the result of
the calibration teat for the psrticular camera
used,

tropieal month-—The average period of the rev-
olution of the moon about the earth with
respect to the vernal equinox, approximately
27 1/8 days.

tropical year—The interval of time hetween two
successive passages of the vernal equinox by
the sun. The tropical yvear is the year of the
seasons, and the basis of the conventional
calendar year. Same as astronomical year;
equinoctial year; natural year; solar year.

tropic of Cancer—The northern paraliel of decli-
nation, approximately 28° 27’ from the ce-
lestial equator, reached by the _ua at its
maximum declination, or the corresponding
parallel on the earth,

tropic of Capricorn—The southern parallel of
declination, approximately 28° 27° from the
celestial equator, reached by the sun at its
maximum declination, or the corresponding
parallel on the earth.

tropopause—The height (varying from about 9
kilometers over the poles to 18 kilometers
over the equator) where the gradual decrease
in temperature with elevation above sea level
ceases,

trough compass-—See declinatoire.

Troughton level—An English instrument hav-
ing the spirit level permanently attached to
the top of the telescope tube.
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true—1, Ralated {0 trus worth e oppoued to
magnetic north, 2, Actual, as contrasted with
fictitious, as true sun. 3. Related to s fixed
point, either on the earth or In apace, as true
wind; in contrast with relative, which in

related to a moving point. 4, Corrected, as
true altitude.

true altitude—1, Actual height above mean sea
level; calibrated altitude corrected for alr
temperature. 2, The actual altitude of a celes-
tial body above the celestisl horizon. Usually
called obssrved altitnde.

true amplitude—Amplitude relative to true east
or west.

true snomaly —See anomaly, definition 8.

true azimuth—The horizontal direction of any
line measured clockwise from true nc_n-th.

true bearing—The horizontal angle between the
meridian line gend a line on the earth. The
term true bearing is used in many of the
early descriptions of land boundaries in the
United States. It is associated with true
nerth, referring to the direction of the north
point as determined by astronomical observa-
tions. If an astronomically determined bear-
ing is used, however, the term astronomical
bearing is preferred over true bearing.

true depressionn angie—The setting of the
oblique cameras in the photographic airevaft
with relation to the true horizon. It is de-
fined by a ray from the exposture station
through the principsl point of the oblique
photograph and a ray to the true horizon.

true directisn--Horizontal director expreased as
angular distance from true north,

true error—Se¢ resultant error.

true horizon—A horizontal plane pasaing
through a point of vision or a perspective
center. The apparent or visible horizon ap-
proximatea the true horizon oniy when the
point of vision is very close to sea level.

true line— (USPLS) A term used to indicate the
direct forward bearing from one monument
to the next, as distinguished from a random
line,

true meridian-—A term used to distinguish the
great circle through the geographical poles
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from magnetic meridinn, compasz meridian,
or grid meridian,

true north-The direction from an observer’s
position to the geogrsphic north pole. The
north direction of any geographic meridian,

true place—See true position,

true position—The position of & celestlal body
after all known corrections including preces-
sion and nutation have been made. Also called
true place,

trué prime vertieal—The vertical eirele through
the true sust and weat points of the horizon,
as distinguished from magnetic or grid prime
vertical through the magnetic or grid east
and west points, respectively,

true sideres] time—See apparent sidereal time.
true solar time—See apparent solar time.
true sun—-See apparent sun,

true to scale—A place on 8 map where the scale
is exactly as stated for the map, Since all map
projections involve some scale change, the
scale is not true at all places on a map.

true value—That value of quantity which is
completely free from blunders and errora.
Since the errors to which physical measure-
ments are subject cannot be known exactly,
it follows that the true value of a quantity
cannot be known with exactness. In survey
work, the most probable value is used as best
representing the true value of the quantity.

turning point {TP)—A point on which both a
minus sight (foresight) and a plus sight
(backeaight) are taken on a line of direct lev-
¢ls. Also, in topographic surveys, any point on
which the rod is held while the instrument is
moved to another station, These turning
points are often marked for future use as
tie or check points,

turning-point pin—A steel pin about one foot
long, In leveling operations, the turning-point
is driven into the ground where it is necessary
to establish a point that will be stable in ele-
vation for a short period of time. When it has
served its usefulness at one point, it is re-
moved and carried by the rodman for subse-
quent reuss,

turret graver—A scribing instrument which
permits the use of points of several weights
interchangeably without the inconvenience of
interrupting the scribing to replace points.
The turret head is revoived to position the
desired point, and scribing is resumed,

tusche—An ink for drafting printing mreas on
lithographic plates,

tusching—The operation of adding work to the
image on a press plate, correcting lines and
lettering, and adding solids by means of
tusche. Sometimes called lithographic draic.
ln‘.

twenty-four hour satellite—See synchronous
satellite,

two-base method—A technique of barometric
leveling utilizing three barometers, Two ba-
rometers, one high established over a known
elevation, and one low established over 2
known elevation, and a roving barometer op-
erating between the two known positions.
High and low barometers are read and re-
corded, with temperature, every five minutes,
The roving barometer and temperature are
read and recorded at each station occupied.
Data are reduced to position and elevation by
office computation. See also fly-by method.

two-body problem—That problem in celestial
mechanics which treats of the relative motion
of two point masses under their mutual gravi-
tationai attraction.

two-dimensional pantograph—In relief model
making, & machine permitting the cutting, at
& predetermined scale, of thc three-dimen-
sional terrain hase from the flat map contour
drawing.

two-point problem—A problem in determining
the position of a point with the known factor
being the length of one line that does not in-
clude the point to be located.

two-step enlargement/reduction—A technique
of projecting and printing a small image;
then copying and projecting it again to the
required size. This is often necessary when
copy size/copy camera limitations do not
permit enlargement or reduction in a single
operation.
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two-transit method—A method of ship-to-shore
triangulstion whereby thé posilion of the
sounding boat or pole is determined by angle
observutions from two transits on shore set
up over points previoualy positioned.

type—In printing (typography) a metal block
having a raised letter or figure which, when
tnked, |s used to make an impression on paper
or other material. Type can also be in the
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torm of nogative or positive atripping film,
Categories of type include hand-set cold type;
Lot type; such as Linotype; Monotype
(punched tape to metal): phototype (fiim
negative or poeitive); Photontype (tape to
film). Type is identified by ita style and aize.

topography—~-The art of type composition and
printing from raised type surfaces.




UTO Ume—Uncorrected Universal Time. See
also UT1 thne; UT2 time.

UT1 time—The irue angular rotation of the
earth about its Instantaneous spin axts in the
mean equatorial system of dates. UT1 is ob-
tained from UTO by correcting UTO for the
difference. between the instantaneous and
mean longitude at the observing station,
Since UT! is keyed precisely to the instan-
taneous rotation of the earth, which ia not
strictly uniform, UT1 does not progress uni-
formly. See alao UTO time; UT2 time,

UT2 time—The miean anguiar motion of the
earth, freed of predictable periodic variations
but still affected by irregular variations and
secular variations, UT2 is obtained from UT1
by correcting UT1 for seasonal variations in
rotation rate. See aleo UTO time; UT2 time.

ultra-wide-angle lens—See

lens,

super-wide-angle

unchiecked spot elevation—Elevations deter-
mined bv unchecked field surveys, such as
side shots on atadia lines, unchecked vertical
angles, und precise barometric leveling, and
those elevations determined by repeated pho-
togrammetric reading.

uncontrolled mosaic—A mosaic composed of
uncorrected prints, the detail of which has
been matched from print to print without
ground control or other orientation.

underground mark-—A surveying mark set and
plumbed below the center of a surface mark
and separated therefrom so as to preserve
the station in case of accident to the surface
mark.

undevelopable— A suirface, such as a sphere,
that cannot be flattened to form a plane with-
out compressing or stretching some part of it.

undulation of the geoid—The distance between
the mathematical reference spheroid and the

U

geoid. Alze called geoid undulatlon; geoid
separntion; geoidal height,

unidimensional magnification—Transformation
¢f one rectangle into ancother of ditferent
proportions,

U.S. Coast and Geodetic Survey first-order
leveling rod-—A speaking rod having a strip
of invar set in one face, and held in place by
a tension spring at the top of the strip, its
bottom bheing firmly attached to the shoe of
the rod. The invar strip carries centimeter
divisions, alternately hlack and white, and is
read hy estimation to millimeters, The back
side of the rod is graduated in feet and tenths,
It is equipped with thermometer and circular
level, Sumetimes called an invar leveling rod.

U. S. Engineer precise leveling rod—A speaking
rod of T-shaped cross section, 12 feet long,
graduated in centimeters.

U. 8. Geological Survey level—A level of the
dumpy type, constructed of stainless steel. 1t
has an internal-focusing telescope; the level
bubble is centered by the end-coincidence
method, effected with the aid of a prism
device ang stellite mirror which can be ad-
justed by the observer,

U. S. Geological Survey precise leveling rod—I1,
A speaking rod graduated in yards and frac-
tions of & yard. It is read for cach of three
cross wires to the nearest thousandth of a
vard, The sum of the three readings is then
the mean reading in feet to the nearest thou-
sandths, 2, A target rod of plus-sign ()
cross section, & little over 12 feet in length,
There are two forms of this rod: the single.
target rod and the double-target rod,

United States National Map Accuracy Stand.
ards—1, Horizontal accuracy. For maps at
publication scales larger than 1:20,000, 90/;
of all well-defined features, with the excep-
tion of those unavoidably displaced by exag-
gerated symbolization, will be located within

227




1780 inch (0.86 mm) of thelr geographic
positions as referred to the map projection;
for maps at publication scales of 1:20,000 or
smaller, 1/60 inch (0.60 mm). 2. Vertical
accuracy. $0¢% of all contours and elevations
interpolated from contours will be accurate
within one-half of the basic contour interval.
Discrepancies in the accuracy of contours and
elevations beyond this tolerance may be
decreased by assuming & horizontal displace.
ment within 1/60 inch (0.80 mm). Commonly
referred to as Map Accuracy Standards.

universal analog photographic rectification sys-
tem-—An electronic rectification system per-
mitting the rapid transfer of detail from
trimetrogon or any other type of aerial pho-
tography, to include panoramic coverage, The
system consists of four basic components;
input scanner, computer, consol, and X-Y
plotter. Also called electronic sketchmaster.

universal instrument—See alt-azimuth fnstru.
ment.

universal level—See circulay level,

Universzal Polar-Stereographic (UPS) grid—A
grid system in which a grid network is ap-
plied to the polar stereographic projection of
zones of the earth’'s surface in the polar re.
gions higher than 79° 30/, providing an over-
lap of 30 minutes with the higher limits of
the Universal Transverse Mercator grid.

universal sketchmaster—A type of sketch-
master in which vertical or cbligue photo-
graphs may be utilized.

Universal Time (UT)-—See Greenwich mean
time.

unlveraal transforming printer—A speclally de.
signed printer for making glass dlapositives
in which a known camera distortion {s elimi.
nated or compensated for, or In some cases
introduced. The glass diapositives may be
reproduced at scale, enlarged, or reduced.

Universai Transverse Mercator (UTM) coordi-
nates—Quantities which designate the loca-
tion of & point on the Universal Transverss
Mercator grid.

Universal Transverse Mercator (UTM) grid—
A grid system in which a grid network is
applied to transverse Mercator projections of
zones of the earth’s surface extending to 80
N. and S. latitudes.

unperturbed orbit-—See¢ normal orbit.

unstable-type gravimeter—A gravity meter
which utilizes & moving system which ap-
proaches a point of instability such that small
changes in gravity produce relatively large
motions of the syste:mn. See also matatized
gravimeter,

upper branch—That half of a meridian or celes-
tial meridian from pole to pole which passes
through a place or its zenith,

‘upper culmination—See upper tranait.

upper limb—That half of the outer edge of a
celestial body having the greatest altitude,
in contrast with the lower limb, that half
having the least altitude.

upper motion (surveying)—Rotation of the
upper plate of a repeating instrument,

upper transit—Transit of the upper branch of
the celestial meridian, Also called superior
transit; upper culmination.
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vacuum box—The frame, containing its own
vacuum unit, which encloses the mold for the
forming of piastic relief maps,

value—See adjusted value; moat probnble
value; observed value; true value,

vanishing line —The straight line on a photo-
graph upon which lie all the vanishing points
of all systems of parallel lines parallel to one
plane.

vanishing point--The image, in the plane of a
photograph, of the point toward which a
system of parallel lines in the object space
converges.

variable contour interval—A non-uniform con-
tour interval. It may result from the use of
cartographic source materials which do not

contain a constant contour interval or from

adapting the contour interval to specific types
of terrain for the optimum portrayal of relief
features,

variable.-perspective camera system—A system
which, in its simplest form, consists of a
standard type view camera, a large aperture
front-surface mirror of spherical configura-
tion, and an easel used in the rectification of
highly tilted long-focal-length photographs,
and the transformation of maps and charts
from one projection to another. When the
camera component is replaced with a projec-
tor, it becomes possible to expedite the rectifi-
cation of lunar photography taken by terres-
trial observatories.

variable-ratio pantograph--See pantograph.

variance—The square of the standard devia-
tion.

variation—See magnetic variation.

variation of coordinate method-——A method of
adjusting triangulation by least squares, in

which a synthetic, mathematically harmoni-
ous figure is assumed to approximate closely

the observed measurments and to include alt
the previously adjusted data that must be
held fixed in the adjustment.

variation of Iatitude~-~A small change in the
astronomic latitude of points on the earth,
due to wandering of the poles.

variation of the pole—A wandering of the poles
of figure of the earth with respect to its poles
of rotation. 4lso called pelar motion,

variational inequalitly—An inequality in the
moon’s motion, due mainly to the tangential
component of the sun's attraction.

yariometer—An instrument for comparing

magnetic forces, especially of the earth'
magnetic field.

vectograph—A stereoscopic photograph com-
posed of two superimposed images that po-
larize light in planes 90° apart. When these
images are viewed through Polaroid spec-
tacles with the polarization axes at right
angles, an impression of depth is obtained.

vector—Any quantity, such as forece, velocity,
or acceleration, which has both magnitude
and direction at each point in space, as op-
posed to a scalar which has magnitude only.
Such a quantity may be represented geomet-
rically by an arrow of length proportional to
its magnitude, pointing in the assigned di-
rection.

vectorial angle—The angle between the fixed
line to which the direction is referred and
the radius vector. Sece also polar coordinates.

velocity correction—A correction applied to the
speed of light to obtain the true speed in
consideration of humidity, temperature, and
altitude for use in shoran and hiran opera-
tions.

verbal scale—Se. equivalent scale,
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vernal equinox—-That point of intersection of
the ecliptic and the celeatial equator, vecu-
pled by the sun as it changes from south to
north declination, on or about March 21, Same
as first of Aries; flrst point of Arics; March
equinox. Sev alse mean equinox.

vernier—A short, auxiliary seale situated along-
side the giaduated scale of an instrument, by
means of which fractionai parts of the smail-
est division of the primary scale can be meas-
ured accurately. See glso contmet verajer;
direct verpier; folding vernier; optical ver
nier; retrograde vernier,

vernier closure—The difference between the
initial and final vernier readings during the
survey operation of closing the horizon.

vertex (vertices)—The highest point. Tha ver-
tices cf a great circle are the points nearest
the poles. Same ay apex.

vertex of curve --Sce point of intersectior.

vertical-—The line perpendicular to the geoid at
any point. It is the direction in which the
force of gravity acts. See also loca! vertical;
mass attraction verticzl; normal, definition 8.

vertical angle—-1. An anygle in a vertical plane.
2, (surveying} One of the directions which
form a vertical angle is usually either (a)
the direction of the vertical (zenith), and the
angle is termed the zenith distance; or (b)
the line of intersection of the vertical plane
in which the angle lies with the plane of the
horjzon, and the angle is termed the angle
of elevation or angle of depression, or simply
the altitude (plus or minus, as the case may
be). The vertical angle between two direc-
tions, neither of which lies in the plane of the
horizon or coincides with the vertical, is
usually obtained from the combination of two
vertical angles a3 deiined above.

vertical-angle stetion—=See supplemental sta.
tion.

vertical angulstion—The process of cbtaining
differences of elevation by means of cbserved
vertical angles, combined with lengths of
lines. In geodetic work, trigonometric level.
irg is used with the same meaning.

vertical axis (theodolite, transit)—The line
through the center of the instrument about
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which the alidade rotates. For an instrument
in complete ndjustimenti, this axis occuplea a
verticnl poaition, passes through the center
of the hurizontal circle, and is perpendicular
to its plane.

vertical bridging—Ses bridging.

vertical civele—1, A great circle of the celestiai
sphere, through the zenith and nadir., Ver.
tical circles are perpendiculer to the horizon.
2. A graduated dirk mounted on an i.stru-
mernt in such &8 manner tiat the plane of its
graduated surfsce can be placed in a vertical
plane. 1t is primarily used for measuring
vertical mngles in astronomical and geodetic
work.

vertical collimutor—A tel:scope 20 mounted
that its c¢ollimation a~is can be made to co-
incide with the vertical (or direction of the
plumb line), The vertical collimeter serves
a3 an “ptical plumb line; it may be designed
for uce in placing & mark on the ground di-
rectly under an instrument on a high tower
or in .enfering an instrument on 8 high tower
directly over a mark on the ground. Also
called optical plnmmet.

vertical comparator (pendulum)--A stard de-
signed for the support of & nendulum, & bar
of known length, and twe micromueter micro-
scopes, so placed with reference to one an-
other that the length of the pendulum can
be measured,

vertieal control—The measurements tsken by
surveying methods for the determination of
elevation only with respect to an imaginary
level surfiuce, usually meen sea level. See also
survey nei, definition 2.

vertical-control datum-—Any level surface (as,
for example, mean sea level) taken as a sur-
fz.ce of reference from which to reckon gleva.
tions. Although a level surface is not a plane,
the vertical-contro! datum is frequently re-
fexrred to as the datum plane. 4dlso called
daium level; reference level; refirence plane:
vertical datum; vertical geodetic datum.

vertical contrel nui--Sze survey net, defini-
ticn 2.

vertical control point—See control point.
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vertical soordinates-—The vertical distance of a
point above or below a reference datum.
Points may be plus or minus aceording to
whather the point is sbove or beiow _he
datum.

vertical curve—A nparahole curve used to con-
nect grades of dlfferent slope, and used at the
vertex of a grate to avoid the sudden change
in direction in passing from one grade to the
other, This method of grude change is usually
used when there is an aigebraic difference of
more than 0.2%: in the two opposing grades.

vertica! datnm-—See vertical-eontrol dutum,

vertical deformation—in relative orientation,
th2 cumulative model warpage ~ffecting the
vertical datum from x-tile error and y-tilt
error.

vertical exuggerstion-—1. The change in a’

model surface created by proportionally rais-
ing the apparent height of all points above
the base level while retaining the same base
scale. 2. The increase of the vertical scale over
the horizontal scale of 4 terrain model or
plastic relief map.

vertical extension—-Sec extension, definition 2.

vertical geodetic datum-—See vertical-control
datum,.

verucal intensity—The strength of the vertical
component of the earth’s magnetism.

vertical parallax—See y-parailax.
vertical pass point-—- See supplemental elevation.

vertical photograph—An aerial photograph
taken with the axis of the camera being main.
tained as closely as possible {0 a truly vertical
posgition with the resultant photograph lyving
approximately in a horizoatal plane,

vertical plane—1, Any plane passing through a
point on the earth and containing the zenith
and nadir of that point; alco a plane contain-
ing & plumb line. 2. (surveying) A plane ai
right angles to a horizontal plane ard within
which angles and distances are olbusrved.

vertical ~ketchimasler—A type of sketchmaster
in which vertical photographa ave utilized.

+ 2rtical stereotrinngulation-—That portion of
stereotrigngulation concerned with the estab-
lishment of vertical dala. Vertical stereotri-
angulation is often limited or precluded as an
operation due to the more rigid accuracy
standards established for vertical positions
than for horizontal positions.

vibration—A single movement of a pendulum
in either direction, to or fro. See¢ also oscilin.
tion.

vignetting—1. (photography) A gradual reduc.
tion in dengity of parts of a photographic
image due to the stopping of some of the
rays entering the lens. Thus, a lens mounting
may interfere with the extrems obligue rays.
An antivignetting filter is one that gradually
decreases in density from the center toward
Lhe edges; it is used with many wide-angle-
lenges to produce a photograph cof uniform
density by cutting down the overaxposure of
the center of the photograph. 2. (lithog-
raphy) A photographic process which por-
trays a solid color in a screen which shades
off gradually intc the unprinted paper. Open
water is often shown by this method.

virtual gravity-—The force of gravity on an
atmospheric parcel, reduced by centrifugal
force due to the motion of the parcel relative
to the earth.

virtual image-—An irnage that cannot be shown
on a surface but is visible, as in a mirror,

Virtual PPl Reflectoscope (VPR) chart—A
type of radar chari.

vigible horizon-—See apparent horizon.

vigibility chart—A special purpose map or other
graphic showing which areas can be seen and
those which cannot be seen from a given
observation point,

visual acnity-—A measure of the human eye's
ability to separate details in viewing an ob-
ject. The reciprocal of the minimum angular
separation, in minutes of arc, of two lines
of detai’ which can be seen separately.

vulgar establishment—3ee establishment of the
port.
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WWV time—WWV broadeasts UUTC which ia
offset from Al by a variable amount deter-
mined annually before the start of the year,
The epoch is shifted in increments of 100
milliseconds if it departs too far from UT2.

wading rod—A rod, graduated in feet and
tenths of feet, used for stremm-gaging in
shaliow water.

wall map—A special-purpose map of a large
area designed to be displayzd on a wall.

wander-—See apparent wander.

want of correspondence—Se¢ y-parallax,

warped model—Any spatial model which, due
to photog.-aphic distortions or erientation er-
rors, has a model datum which is deformed
or otherwise incapable of being leveled, Con.
traet with flat model.

water leveling—A method of obtaining relative
elevations by observing heights with respect
to the surface of a body of atill water,

water-stage recorder—An automatic recording
instrument which records the rvise and fall
of the water surface at a stream-gaging sta-
tion,

waviag the rod—1In jeveling, a technique where-
by the rodman slowly pivots the leveling rod
toward and away from the instrument posi-
ticn. The least reading obtainable is the
proper one to be recorded.

weather map--A map showing the weather con-
ditiors prevailing, or predicted io prevail,
over a considerable area. Usually, the map is
based upon weather observations taken at the
sume fiine at & number of atstions. Alse
called synoptic chart; surface chart.

wedge (aptics)-—A refracting prism of very
small deviation, such as those used in the
eyepieces of some stereoscopes. Also called
optical wedge.

w

weight—The relative value of an observation,
source, or quantity when compared with
other observations, sources, or quantities of
the same or related quantities. The value de.
termined by the most reliable method is as-
digned the greatest weight.

weighted mean—A value obtained by multiply-
ing each of a series of values by its assigned
weight and dividing the sum of those prod.
ucts by the sum of the weights.

Werner map projection-—A particular case of
the Bonne map projection, in which the
standard parallel is at the pole, and the tan-
gent cone becomes a tangent plane. Any one
geographic meridian is chosen as the central
meridian and represented by a straight line,
divided to exact scale. The geographic paral.
lels are represented by circular ares, also
divided to exact scale, and the ither merid-
ians are curved lines.

westing-—See departure (plane surveying).
west point—See prime vertical plane,

whirler—Equipment used for applying sensi-
tizer to press plates.

wide-angle lens—A lens having an angle of cov-
erage between 75° and 100°. A lens whose
facal length is equal approximately to one
half the diagonal of the format.

wiggling-in—A survey procedure used when it
is necesgary to establish a point, exactly on
line between two control points, neither of
which can be occupied. It is essentially a trial-
and-error technique where repeated fore and
back readings are taken and the instrument
shifted aiter each pair of readings until ex-
setly in line with the stations. Also called
ranging-in.

wiggling-in on line—See double centering.
wind rose—1. A diagram zhowing the relative
frequenty of winds blowing from different
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directions. It may also show average speed
ar frequency of occurrence of various speeds
from different directions. &, A diagram show-
ing the averape relation between winds from
different directions and the cecurrence of
other meteorological phenomena.

wing photograph— A photogranh taken by one
of the side or wing lenses of & multiple-lens
camera,

wing peint—Three easily ldentified pointa along
sach sice of an aerial photograph, one near
each corner and oue near the middle. Used in
the extension of radial control in making con-
tralled moasaics.

winter golstice—1, That point on the ecliptic
occupied by the sun at maximum southerly
declination., Also called first point of Capri-
cornuz; December solstice. 2. That instant at
whichi the sun reaches the point of maximum
southerly declination, about December 22.

wire drag—a sounding device consisting of
weighted wires which are maintained at a
given depth by floats, and then dragged cver
any desirad course.

witress corner—1. A marker set on a property
lize leading to a corner; used where it is im-
practical to maintain a monument at the cor-
ner itself. 2, (JSPLS) A monumented survey
point usually on the line of survey near &
corner esiablished as a reference mark when
the corner is so situated as to render its
monumentation or ready use impractical.

witness mark—A mark placed at a known dis-
tance and direction from a property coimer
or survey station to aid in its recovery anéd
identification, Also called witness post; wit.
ness stake,

witness poinf—(USPLS) A monumented sia-
tion on a line of the survey, employ od to per-
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petuate an important locntion remote from,
and without special relation to, any regular
corner.

witness post—--See witness mark.
witness stake~~Sez witness mark,
wilness tree—Seo bearing tree.

Woodward base-line measuring apparatus—See
iced-bar apparatus.

working in on a line—See double centering,

working penduium—A pendulum which i3 used
(swung) in a determination of the intensity
of gravity.

World Aeronautical Chart (WAC)-—See Opera.
tionsl Navigation Chart.

world geodetic system—A single datum for the
earth which . .. s the location of all points
on the surface of the earth with respect to
the earth's center of mass.

World Geographic Reference System
{GEOREF)—See GEOREF,

world polyeonic grid—A grid system in which
a grid network is mathematically derived
from elements of a polyconic projection.

wrong-reading—A descriptive term for an im-
age, which when viewed through the base, is
a reverted or mirror image of the originsl
Other terms, such as reverse reading, etc, are
sometimes used to identify image direction,
but are not recommended because of possible
confusion in negative-positive relationship.

wye level—A leveling instrument having the
telescope, with attached spirit level, sup-
ported in wyes (Y’s). The telescope can be
rutated about its longitudinal axis (collima-
tion axis) in the Y's and it can be lifted and
reversed, end for end, for testing aud adjust-
ment, Algo called Y Jevel,
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x-axis—~1. A horizontal axls in a system of

rectangular coordinates; that line on which
distances to the right or left (east or west)
of the reference line are marked, especially
on & map, chart, or graph. 2. The line joining
the opposite fiducial marks in the direction
which is most nearly parallel to the line of
flight.

which makes it consiatent with the adjusted
valuezs of the observed directions,

x-displacement—A componont of image dis-

placement. When a point image is to be lo-
cated by coordinates with respect to rectan-
gular axes, x-displacement represents the dis-
tance moved in the x-direction.

e e e SN

x-coordinates—See abscissas. x-motion—In 8 stereopiotting instrument, that
x-correction—The correction to an x-direction,

x-direction —An observed direction in a tri-

a line connecting two projector stations; the
path of this adjustment is, in effect, coinci-

angulation figure for which an approximate
value ig obtained and treated like an observed
direction in the adjustment of the figure. The
work of a least-squares adjustment of a tri-
angulation figure sometimes requires the use
of an x-direction, for which an spproximate
value is obtained by an inverse position com-
putation, by the solution of the three-point
problem, or by other means, and then using
the x-direction in the adjustment and ob-
taining a correction (x-correction) for it,

deat with the flight line between the two
relevant exposure stations.

linear adjustment approximately paraliel to }
{
{

x-parallax—-See¢ absolute stersoscopie paralinx.
x-scale—In oblique photography, the scale

along the horizon parallels. It is conatant for
any one parallel although each successive
parsllel will have a different scale,

x-tiit—The component of tilt about the x-axis,

which is most nearly in the direction of flight.
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y-axis—1. A vertical axls In a system of rec-
tangular coordinates; that line on which dis-
tances above or below (north or south of)
a reference line are marked, vspeclally on &
map, chart, or graph. 2. The line which is per-
pendicular to the x-axis and passes through

the origin,
y-coordinates—See ordinates.

y-displacement—A component of image dis-
placement. When & point image is to be lo-
cated by coordinates with respect to rectan-
gular axes, y-displacement represents the dis-
tance moved in the y-direction.

Y level—See wye level,

y-parallax—The difference between the perpen-
dicular distances of the two images of a point
on a pair of photographs from the vertical
plane contsaining the air base, The existence
of y-parallax is an indication of tilt in either
or both photographs, or a difference in flying
heights, and interferes with stereoscopic ex-
amination of the pair, Same as vertical paral-
Iax; want of correspondence.

Y

y-scale—in oblique photographs, the scale along
the principal line. It varles from point to
point along the line,

y-swing method—See one-swing method.

y-tiit—The component of tilt about the y-axis
which is perpendicular to the direction of
flight. Also called pitch. Sometimes called tip,
which is an obsolete term.

yard rod—See precise leveling rod.

yaw—1. (air navigation) The rotation of an
sircraft about ita vertical axis 50 as to cause
the aircraft's longitudinal axis to deviate
from the flight line. Sometimes called crab.
2. (photogrammetry) The rotation of a cam-
era or a photograph coordinate system about
either the photograph z-axis or the exterior
Z-axis,

yaw angle—See angle of yaw,

year—An interval of time based on the revolu-
tion of the earth in its orbit around the sun.
See also anomalistic year; calendar year;
eclipse year; great year; fictitious year; side-
real year; tropical year.
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w-axls—The line passing through the origin
which is perpendicuiar to the x-axis and lies
In the vertical plane containing the air base.

g-metion—Movement of a stereoplotting pro-
jector in a vertical direction.

z-time—See Greenwich mean time,

zenith—That point of the celestial sphiere ver-
tically overhead. See also geocentric zenith;
goodetic zenith,

zenith angle—See senith distance.

genith camera—A special camers so designed
that its optical axis may be pointed accu-
rately toward the zenith. It is used for the
determination of astronomic positions by
photographing the position of the stars, See
also Photographic Zenith Tube (PZT).

zenith distanee--The vertical angle between the
zenith and the object which is observed or

defined. Zenith distance is the complement of
the altitude, Same ns zanith angla. Sce also
coaltitude,

cenith teloscope--A portable instrument adapt-
ed for the measurement of smal! differences
of zenith distance, and used in the determina-
tion ¢{ astronomic latitude,

tenitha! chart——See aximuthal chact,

zenithal map projection—See azimuthal map
projection.

sonal harmonics—The set of spherical harmon-
jcs that are functions of latitude only and
therefore do not affect the rotational sym-
metry of the surface about its polar axis.

gone time—The local mean time of a reference
zone, See aleo time sone.

soom system—Ses pancratic system,
zulu time—See Greenwich mean time.
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