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FOREWORD
This gh(J s. 'y has been prepared under the direction of thc Defenu

lntelligence Agency to satisfy the need for effective commurication and
nmutual understanding of the terminology twed in mapping, vhvrtlng, and
geodesy. Effective communication and mutual understanding are achieved
through the consistent use of agreed meanings for given terms And by
avoiding the uv of several different terms when the samne definition is
intended. It is intended that this glossar" will become the standard refer-
envo authority on mapping, Charting, and geodetic terminology through-
out the Dep,,oment of Defenmi, mid will provide the basis for commoniality
of hlngl agv and usage. This volune doe s not serve as a substitute for the
Dictionary of U nited States Military Terms for Joint Usage (JCS Pub, 1)
whiili the Joint Chiefs of Staff have directed to be used for joint Service
Standardized military terminology.

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

*
ROBERT E. HERNDON, JR.
Colonel, USAF
Assistant Direct )r, DIA, for

Mlapping, Charting and Geodesy
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"MODUCTON

This glossary has been prepared to prov ide the users' and producers
of cartographic produds8 with definitions of technieal terms usedi inl map-
ping, charting, and geodesy.

Mapping. charting, and geodesy emnmpiasses practically all of the
srcientific disciplines and borrows copiously from t hiri tr'rrurinlology. Thei e-
fore, it was, recognize(] from the outset that, within thre firanwiwork of' time,
manpl)wer, and funds, this publication could not possibly include every
word oi- term known or used within the Mapping. Chlarting, and Geodetic
Community,

.IThe terms and definitions app~earing1 if) ti us pulicAtionl Were SVIMOt
from existing glossriies anld dictionaries, authoritative Ililitary and civil-
ian sources, and technical publications and( papers dealing with the var'ious
disciplines t hat make up th li l!d of ma ppinrg. chiarting, and gew le s . For
the most part, onily' those terms considered gm-nirine to soniv specific asliect
of mapp~ing, charting, and geodesy are incluided. lIn tire pe-riph~leral orc asso-
ciated areas, su-h as photography, lithography, optics, miat beniatics, etc
only such basic ter-ms were included as were c onsidered ireces.sary tol estab-
lish a commonalty of lanuage and, therefore, a nieruns of bectter conm-
munication between these disciplines.

To preclude the tendency toward overinclusion of terms from subject
areas associated1 with mapping, charting, rind geodesy, v a decision was made
to exclude certain types of words and !ermns. These included geographical,
geomorphologicad, and mapl feature nrames:; coniponents of inst rumenits
and equipments: basic mathematal terms; units of lengths and~ fleasiiresl
publication names; in-house terms arid local colhlNuiahisms; obsolete terms.
terms wh ich have no unique application to specific areas of maippinig,
charting. and geodesy or are of a genercal ized nature: a nil iguon s termis
terms, that dle not conform to acceptale Department of lDvfenso or civil
usag'x.

Terms pertaining to ma) and] cliart spec ificat ions we-re also r'X0e lit

as were terms, deliling wi th marginal data. Draft ir terms w~rv tonli ttell.
Even thougzh these terms- are uised widely i (al tography' , they'% are not
unique to this discipline. Tbhis concept (if termi svlrc tion vxc-lusion has beven
extended into other related reas.

In order that this glossary nma ' serve the riser with nrinini effort
on his part, the words terms are arrranged alphiabetically, in tire same
marlvp- in which tlwe.' are spolkun or appeerl. inl litecatirr and followed im-
mediately b y a d efinit ion or a re ft reirve, to tire I )irteI sylto ory .vnl
ally, thre definitions are linmited tto a statement of the o1vleaing of thre term.
Extended discussions re omitted except in instances, where furither aimpli-
fication is considered e!.sontial.

Definitions Irave b~een aplie (d to thre "prtefoedur m'' as dr~ im in ed
by concensus from research ing various" soVlltees. Othet r termls ci tosidere'd as

sVynonyms are referenced to te preferred terni. Disagrenrnt oil the
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selection of the prefervcd tcrm rnry cccur ii;agrmvlh ivs in-houe or focal
usage usually influences one's choice of terminology.

Words with multiple definitions have each definition numbered and,
wherever applicable, identified with the apl)propriaLte discipline.

At the end of some delinitions, the uei n1V be directed to .ee other
terms appearing elsewhere in the ghossary., Only thosk. terms apple'r which
have been defined. Synonyms are not inpluded here although they catn be
found in their appropriate alphabetical order. This wa:, dono for a specific
reas.-, The compilers of this glossary felt that there was nothing more
exasperating than W be referred to An undefined term which further
directed attention to the defined terms.

The use of mathematical formulas, equations and expressiuns have
heeih held to a minimum and, where ixysible, reduced to narrative formln.

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

It is recognized that this glossary could not be all-inclusive, Therefore.
if the user feels that the omission of certain terms detract from the 11tilit%
of this glossary, lie is encouraged to submit such terms together with th-ir
definitions for inclusion in future editions of this glossary.
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fABAC-A nomogram for obtaining the con- Abney level-A hand level with a vertical citle
version angle to apply when plotting great- to which a bubble iS attachled. It can be uR-d
circle bearings on a Mereator projection. to measure vertical angles.

Al time--A particular atornic time scale, estah- abnormal magnetic variation-Any anomalous
lished by the U. S. Naval 'tmeitory, With value whose cause in ankitown, whihr s
the origin on I January 1958, at zero hours in some small local areas, tlltainilug so)urces
UT2 and with the unit (second) equal to which deflect the compass needle from the
9,192,631,770 cycles of Cesium at zero tield, magnetic meridian.

A-stations--l. (traverse) Subsidiary stations abaissas-The distances parallel to the true (or
established between principal stations of a orhitrarily assigned) et-wst axis. More
survey traverse, for convenience of measur-
ing, to obtain the distance between principal commonly called x-coordinates also l Called

stations. A-stations are so-called because in total departures.

a given series, these stations are designated absolute altimeter- An instrunint which de-
by the name of a principal station followed by termines the height of an aircraft alo the
the letters A, B, C, etc. in order of distance terrain. Sce also radar altimeter.
from the principal station. 2. (loran) The
designation applied to the transmitting sta- absolute altitude-The height of an aircraft di-
tion of a pair, the signal of which always rectly above the surface or terrain over
occurs lens than half a repetitior period after which it is flying. See also radar altitude.
the next preceding signal and more than half
a repetition period before the next succeeding absolute error-Absolute deviation, the value
signal of the other station of the pair, desig- taken without regard to sign, from the cur-
nated a B-station. responding true value.

aberration-l. (astronomy) The apparent an- absolute orientation-The adjusting to proper
gular displacement of the position of a celes- scale, orientating the model datum parallel to
tial body in the direction of motion of the sea level or other given vertical datum, and
observer, caused by the combination of the positioning the model with reference to the
velocity of the observer and the velocity of horizontd datum of a stereoscopic model or
light. See also annual aberration; constant of groul) of models.
aberration; differential aberration; diurnal
aberration; planetary aberration; secular absolute parallax-Si absolute stereoscopic
aberration; stellar aberration. 2. (optics) parallax.

Failure of an optical system to bring all light absolute stereoscopic parallax- (nside";r-ir a
rays received from a point object to a single Nlil' of aerial photographs oif equal principal
image point or to a prescribed geometric distance, the ablute sterem1sco I arall; x
position. See also astigmatism; circle of con- a l)int is c tlgehrai( difference of the
fusion; coma; curvature of field; distortion; of t iagc r o the
lateral chromatic aberration; lens distortion; distactes of the two images fronir their re-

sp1etive phtograuph nadi rs, Ilwaso red in 1longitudinal chromatic aberration; spherical lonizontal plane and pau'l t th.. air hare.
aberration. Generally shortened to parallax; f.fbo called

aberration of fixed stars-See .secular aberra- x-parallax; linear parallax; horizontal paral-
tion. lax; stereoscopic parallax; absolute parallax.
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absolute term--A term (usunlly only one) in tin Ficcuracy-The degree of conformity with a
equation, which has a known absolute nlu- standard, Ur the degree of perfection attained
nierical value and dovs not contain any un- in a mpasuirvinwnt. Accuracy relates to the
known or variable ele'ments. quality of a result, and is dixtinguished from

abslut unt.-Anyunt I a ystm t~dprecision which relates to thle quality of thle
bwe diectly uiIn ayci tern tmiatl is operationi by which the result is obtained.
units of length, mass, and time. Sc( #ioo dy- accuracy checking- Thme procurement of pre-
namic number. sumptive evidence of at map's compliance

with Rpecitied accuracy standartim. Accurac,
nmitlration-1. The rale of change of velocity. checking gfnvrally indicttes the relative

2. The act or process of accelerating, or the (rather than the absolute) accuracy of nial)
state of being accelerated. Ures.

ace,!ration of gravity-The acceleration of a accuracy testing-The procurement of con-
freely falling body due to the~ furces of at- Iimdeieco ~m~n aio
tracting Nodics. Its true value varies with map's compliance with specified accuracy
latitude, altitude. local topographic and geo- standards. Accuracy testing is dlesigned to
logiroil conditions andl ti'o rnlsl of the parent indicate both the relative and absolute accu-
body. racy of niap features.

accepted indicator-An airborne indicator accuratf contour-A contour line, thle accuracy
whi6. has been proven to be capab~le of iiccu- of which lies within one-half of the basic vev-
rate and reliable measurement. tical interval. Also called normal contour.

accidental error--An error that occurs without acetate- -A nonflammable plastic sheeting used
regardl to any known physical laa or pattern, as a base for photographic filmis or as a draft.
Same as irregular error and random error. ing base for color separation manuscripts andl

accommodation- 1. The faculty of thle human ovras
eye to adjust itself to give sharp images for achromatic lens-A lens which transmits light
(ifferent object distances. 2. (stereoscopy) without separating it into component colors.
The ahility of the eyes to bring two images achromatic telescope-A telescope havingainto super imposition for steroscopic viewiniz, mirror or an achromatic lens for its objective.
:3. The limits or range within which a stereo-
plotting instrument is capaible of operating. aclinal-Without dip; horizontal.
For example, the multiplex can adjust (or ac- aclinic-Without magnetic dip.
commodate) for small tilts in the p~rojectors
ranging from aixout 10' about the x-axis to actinic line-Sc magnetic equator.
20' about the y-axis. across the grain-The direction opposite to that

accumulated discrepancy-The sum of the sepa- in which the paper fibers are aligned. Con-
rate discrepancies which occur in the various trasted with grain direction.

stepofn aiasr of of thurveyt actinic light-Light which is capable of causing
tionof sureyphoto-chemical changes in a sensitized emul-

accumulated divergence (levellng)-The alge- s~in.
braic sum of the divergences for the sec .ions active satellite-A satellite which transmits a
of a line of levels, from the beginning of the signal, in contrast to a passive satellite.
line to any section end at which it is desired

to cmput thetotl diergeceactive tracking system-A system which re-
quires addition of a transponder, or transmiit-

accumulative error-A constant error which is ter on board the vehicle to repeat, transmit,
Plways plus or always minus. See also con- or retransmit information to the tracking
stant error; systematic error. equipment, such as SECOIH.
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actual error--Tile difference letw;een tile mi'- 2. (leveling) Tile determination and applien-
cete ale n temeniured value of i thil Of ( '01!tu"ns to olthorclvric d~

physical quantity, of elevation oi. to ortlhonletrit* eli''.at li, to

scutsnce-An objective measure of the ability make the elevalion of all hench nmks, con-
of apligogriphirsy~tm toshowa Jui-p siatent and irndelvendent of thet cir-ciit dlo-

edge between contiguous areas of low nnd sures :1 ( intgr ~I'y plak.twS vliv torn

high illuminance. trlc etill 1'hen il posa Iols. relteo

adaptation-The faculty of the humian eye to angle method of adjustlment; balancing it sur-
adjust its sensitivity to varying illtells!ties vey: direction method of ad uiltment, instru- 1

f illumination, mert adjustment; land-line adjustment; niap

adding tape-A suveyor's tape which 1.4 clil adjustmient. statiori adjustment,
brated from 0 to 100 by full feet (or, neters) adjustment correctionl (leveling)-That VOI~rriP
in one direction, and has Aso add-itional foot (or tbun which is applied to Jil oi-thliiel i-ii elvva-
meter) beyond the zero endl which is graflu- tiiin ti produclte all acljuistod Cleva tipa, for thleIated from zero to 1 foot (or meter) suhdi- puri-Ase of eliinatinig tile tvrctS of, circuit
vided in tenths or hundredths. See also sub- closures,
tracting tape.

adjoining adju..itnent for cillimation-N' ( coillimauite, dll.-
ajiigsheet names-The namies of sheets nition 2.

adjacent to one or all sides and corners of a
particular sheet within a given n-ap series, adjust1ment of observationi4--Thie (1vteialilllt ionl

and~ iappllication of correcti tis corrve p, tidi rg
adjoining sheet.4-Adjacent, nias to otie or- ll to e(3i'iis a~ffecting thc oserttions. iakioIg

sides and corners of a particular sheet of at the observations co"nsi:teiit aniong thitll-

adjusted angle-An adjusted value of an angle. derived dlita.
An adjusted angle may be derived either administrative mal--I. A miap (iP which is'
from an observed angle or from a deduced graphically reecolded intform-ation pertaininig
angle. tiP adlilist litive fliattel's, Such ats slapplY

adjusted elevation-The elevation resulting anid evacuationi instatllattionis, personrivl instail-
from the application of an adjustment cot- lations, iedical facilitices, .ollet-ting potiits
rection to an orthomnetric elevation. Also, the for stragglers andli pt'iSO11'S (If %%,it', tiiii

elevation resulting from the appllication of hivollaes, service and ntaintenlinve areats,
both an orthornetric correction and ant ad- min 810)6 SUI Ilids~u, tralfic iculatioPn, bound-
jUstment .orrection to a prelimiinary eleva- li-ts andi other. details ieQssliVY to Shlok
tion.tead iitaiestaiiil -ltto u ie

adjusted position-An adjusted value of the co- tactical situation. 2. Any map (ot wich are

adjusted value-A value of a quantity derived aerial camerai-A camiera specially designled for
from observed data by some orderly process usinarit.TePex eiilsntest-

which eliminates discrepancies arising from tsi i rcrft whir e th prtefi clart-l isniots e-S~

errors in those data. ustif wh er il contexat er inicate tiu lt

adjustment-I. (general) The determination Calffltll.
and application of correctiona to observa- a'l cartographic photogrmphy Sti mapping
tions, for the purpose of reducing errors or- phoogrhy

removing internal inconsistencies in derived
results. The term may refer either to mathe- aerial filmi-- Spvjcially deig odlul-f 11011 silpl (l
matical procedures or to corrections applied ill 11any lelgt h. arld %idt hs, withI various

to instruments used in making observations. emlulsionl t:.pvs for. use ill aerial cainiteras..1 3



aerial *oil-Se'r mict~~, definition 1. aeremautIcal Intormatlon--he dat* which
Serves. aS 411 aid to the pilot or navigator ex-

aerial photogramnietry---Pliotolzr,,mnwiitry uti. clusive of base detail, See rtlso aeronautical
lizing aerial photographs, overprint.

aerial photrograph--Any photograph taikeni aeronautical information overprint-Addltonal
from the air. iniformnation which is printed or stamped1 on

aerial phatog riphic rcnaac--T map or chfart for the -Lxriric purpose of air
tming of information by aerial photography naiugation,
--divided into three types: a. .4tratogir pho- aeronautical plloLtge chart-An aeronautical
trigraphic reconnaissancc; b. tactical photo- chart ift'sigued primarily for air navigation.
graphic reconnaissance; and r'. skirvey 'car.
tfigraphic photogiaphy---aerial photography aeronautical planning chart-An aeronautical
taken for survey - alrtographic purpo-tes and cliii( or 4inall scale designed to qntisfy long
to survey/cartographic standards of accu- range air navigation and mission planning
racy. It may be strategic or tactical. reqluiremenlts.

aerial photography-The art, science, or proc.- aerutriangulation.-See phototriangulation.
ess of taking aerial photographs. See aJso affine deformnation--One in which the s"ae
mapping photography; reconnairsance pho. along one axis om reference plane is differenit
tography. from the scale along the other axis, or plane,

aerial reconnaisance-The collection of infor. nornmal to the first,
mnation by visual, electronic, or photographic sPine trarnstormation-A speial cast of the
means from thle air. projective transformation in which the co-

aerial survey-A surve 'y utilizing photographic, etlicient8 of the variables in the denominator
electronic, or other data obtained from an ikre equal to zero.
airborne station. age of diurnal inequality-The time interval be-

aerial triangulation-See phototriangulatlon. tween the maximum semimonthly north or
south declination of the moon and the time

aerolevellng-As applied to model orientation that the maximum effect of tile declination
(luring photot riangulat ion, barometric height upon tile range of tide or speed of the tidal
measurements of the camera air stations current occurs. A18o called age of diurnal
which have been recorded during the photo- tide; diurnal age.
graphic mission are used to present the bz
values during the orientation of tile succes- age of diurnal tide-See age of diurnal inequal-

*sive models on the stereoplotting instrument. ity
Only differences in flight height are required age of parallax Inequality-The time interval

*and these arc lprov'ded by the statos"'pe. between the perigee of thle moon and the
See also orientation, definition 7. maximum effect of the parallax (distance of

aerometeorograph-An instrument that rec- the moou) upon the range of tide or speed of
cords the pressure and temperature of the tidal current, Also called parallax age.

therate ofmoto of mitinthe wind an age of phase inequalty-The time interval be-
the ateof mtio of he indtween the new or full moon and the maxi-

* aeronautical chart-A specialized representa- mum effect of these p~hases upon thle range
*tion of mapped features of the earth, or some of tide or speed of tidal current. A18o called

part of it, produced to show selected terrain, age of tide; ph&se age.
cultural and hydrographic features, and sup- age of the moon-The elapsed time, usually ex-
plemental information required for air navi- pressed in days, since thle last new moon,

* gation, pilot-age, or for planning air opera-
tions. age of tide-See age of phase inequality.



agonic line-The line along whic~h the msgrnetic Air Target Materialis Progrnm (ATM)-A
deelitiot1iori is -Lero. D~epartment of Defense prograrn established

for the production of miedium anid large scale) timing fine---&e line of sight, definition 2; line target materials and l tted items in support
of colinaaion.of long range, world-wide requirements of

air base (photogramnetry)-i. The line ioining the Lnified and Specified Commands, MINitary
jtwo air stations, or the length of this line. 2. Departmients, and AXlied particilpantb, It is

Thc distance, at Line scale of the stereoscopic Under the nianagenit control of the Defense
model, between adjacent perspectiv'e center8 Intelligence Agenc-y and ene ipasses the de-

as rvonrtruted n te plttin intrumnt. termnrio f pi-iict and coverage require-
as he lotingin~rumnt. ments, standardii.4ition of products, estati.

£ ar cmordinates-Se rectangular space coordi- lisihment of production priorities and
j nates itchtdules, ano thre production, (dhd ;ihfuir,

storage rifr release,'cxcliinge (if the "'NirI Lari-
air fitatlon-SeP, camera station. get mnaterial itens and related p~roducts.

air target chart-One of the target graphics in Air Tlarget Materials Progr-am (ATMI') Pro-
*the U. S. Target Material Programn (ATINP) duction Mtanaigement Systeni---A system
*designed to provide chart coverage of an area which is Ipredljcatefl on), and guilled by., thle
*at a scale permitting portrayal of pertinent principle that an action is firit iated and con-

'arget detail, Air target charts are p~repared trolled by thie exchange of a sequence of
at various standard scales, and may I-: either pu~nched cards anion, thiose who establish

trr oLitered or one of a coordinated series target material reqiiii-enients, those who pro-
)f target charts, See also Air Target Series duce? or- nvnage the production of tarizet nia-

*25; Air Target Chart Series 50; Air Target terials, anl the uses oif tariet nioterials.
Chart Seriets 100; AUr Target Chart Series
200. air target nmosaic- One of the target graphics

in thre Air Target Material Progi ani ( ATMNP)
Air Target Chart Series 25--Target centered dleveloped to prIovide aerial phiotograpuic eiiv-

gralinics having a soale of 1:25,W0 developed erage of ain area at at scale permitting eiaii
as a substitute for mosaics in the absence preliensive study oif at target or installation.
of adequate photographic coverage of an Air target musaics are prouhcld at various
area. See oao Air Target Mosicl Series 25. scales, and may he either target cenitered or

Air Target Chart Series 50-Char.s having a one of a coordinated series of targt Lnmosaics.
"e o 1:5,00 devlopd asa sbstiute See riso Air Target Mosaics geries 25; Air

Asaeo :000dveoe sasbttt Target Mosaic Seriesi 50; target centered
for mosaics in the absence of adequate pho-
tographic coverage of an area. See also Air seies? 25) motiaics.
Target Mosai Series 50. Air Target Mosaic SerieN 25-Mosaics at a scale

of 1:25,000 developed to provide integrated
Air Target Series 100-Target centered graph- aterial photographic coverage of [in area at at

ics developed to provide chart coverage at at scale permitting comprehensive study.
* scale of 1 :100,000 permitting comprehensive
*portrayal of all pertinent target detail. Air Target Mosaic Series 50-Moy.aics at a scale

of I :50.0i00 developedi to pro. ide :ieriiil photo.
Air Target Chart Series 200-A series of graph- graphic cov'erage oif an area at at scale permit-

ics developed to provide a geographically in- ting comprehensive study.
j tegrated series of chart covevage at a scale of

1:200,000 permitting comprehensive por- Airborn Control (ABC) system--A survey sys-
trayal of all pertinent target detai,. These tern for fourth-order horizontal and vertical
charts are uzed primarily in the planning, control surveys i nvolvi ng elec tromiagne tic
briefing and execution of, as well as training distance measurenients and horizontal and
for, bombing operations. Vel LiVid angle isiezusuo men t fromi two or

more known psition~s to at helicopter hover-
air target masterials--See target materials. ing over the unknown piosition. The elevation
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of the wrknown position is determined by the lisa intersect at right angles and the arcs of
ume of a special plumbline cnbl-. lonizitude aloni any given iwriillel Rre (if

airbrneelecronc tirve conrolContol ur- equal length. The parallels are spaced to re.
vibe elcronpicsuved y eletrolcmenrs fr-m tain th condition of equal area. On two se-
alls Iromlveihcle or letrm.nich as hlFom lected parallels, tile arcs of longitudi, nre
n shrall .cmlolpafrUh£ rep~resenited in their true length. Betwcon the

afl~ shoan.selected parallels the spale along the menid-
atirborne-landing mod-I)--A specially designed inns will be it trifle too large, and beyond

a£sau£i~ zru~ei for use in briefing itirborne theni, too small.
troops and sulport personnel. These models albumin (albumen) process-A proeess of mnak-
pilphasize the aspects of objects as seen fronm ing p~hotolithographic press plates utilizing
the air rather 'han from tile ground, bichromated albumin as the photosensitive

Airborne l'rolile Recorder (APR)-An ee- coating.
tronle histrainnt that emi~ts a puled-tpe Aldis signalling lamnp--A signalling lamp used
radari signal from an aircraft to measure i oecssfrngtosrain fds
vertical distances between the aircraft and tant sionss inorianghtobration fds
the earth's surface. A18o called Terrain Prot-tton ntraglain
file Recorder (TPR). alidade-The part of a surveying instrument

Airy theory of isostasy-The theory that the which consists of a sighting device, with in-
continents and islands are resting hydrost-at- dex, and reading or recording accessories.
ically on highly plastic or liquid material, See also peepsight alidade; pendulum alidade;
with roots or projections penetrating tile photoalilade; telescopic alidade.
inner material of the earth, just as ieebergs alignment (alinement)-1. (cartography)
extend downward into tho water, The greater S3howing thc correct direction aind character
the elevation, the deeper the penetration. It of a line or a feature in relation to other lines
has been called the "Roots of Mountain The- or features. 2. (general surveying) The
ory," and has the support of some geologists, placing or locating of points along a straight

Aitoff equal-area map projection-A Lambert line. 3. (highway and route surveying) The
equa-ara azmutal rojetio of heni- ground plan showing the direction (center
equa-ara azmutal rojetio of hena- line) of the route to be followed, as distin-

sphere converted into a map projection of the isedfoprilwchhwatevt-
entire r-phere by a manipulation suggested by caieled mpte.wihshw hevri
Aitoff, It is a projectior. bounded by an ellipse
in which the line representine the equator alignment correction (taping)-A correction
(major axis) is double the length of the line applied to the measured length of a line to
representing the central meridian (miTnor allow for the tsne not being held exactly in a
axis). vertical plane containing the line.

albedo-The ratio of radiant energy reflected to almianac-See ephemeris.
that received by a surface, usually expressed
as a percentage; reflectivity. The term gen- almucantar-See parallell of altitude.
erally refers to energy within a specific fre- alphtanumeric grid-See atlas grid,
quency range, as the visible spectrum. Its
most frequent application is to the light re- alt-azimuth instrument-An i ni s t r u mn e n t
flected by a celestial body. equipped with both horizontal and vertical

Albes cnica eqal-rea ap rojetio-An graduated circles, for the simultaneous ob-
Alescclequal- area ma projection-A ncl ye n servation of hoxizontal and vertical directions

which tile meridians are straight lines that thoangle otes iesl inastrn. ca

meet in a common point beyond the limits of ted~eo h nvra ntuet

the map, Pnd the parallels are concentric alternate depository-A file of original or dupli-
circles whose center is at the point of inter- cate selective, current, 'and evaluated data
section of the meridians. Meridians and paral- from the Department of Defenbsc centralized



data library, indexed And otorwd At qn AT). smphidrn,,ie r-,.oin-n are surroundira ani
propriately secure location separated from aniphidromic Ixoint in which the cotidal lines

Ithe primary library and ready or available radiate from thle no-tide point and progress
for immediate use In tho ovent of destruction through R1ll c-tirs of the idde cycle.

seeltmats-Thbarmtr adtsimencer opreisingal verdtiacle, meai%sud oth or soth frome

altitudes and interpreting the results. the prime vertical to the vertical circle, The
term is customarily used only with reference

altitude-I. The vertica distance of a level, a to bodies whose centers are onl thle celestial
point, or an object considered as a point, hrzn n speie rW stebd

meas:~edfro mea sealevl. 2 Anglar is rising or setting, resp4 ctivcly and suffixed
distance above the horizon; the arc of a ver- N or S to agree with the declination. See also
tical circle between the horizon and a point compas amplitude; grid amplitude; magnetic
on the celest'ial sphere, measured upward apiue reapiue
from Lhe horizon. See also absolute altitude; apiue re3p'ue
angular altitude; apparent altitude; corn- amplitude of vibration (pendulum) -T~he length
puted altitude; ex-meridian altitude; merid. of the arc passed over by a p~endulum in rnov-
ian altitude; negative altitude; observed alti. ing from its miean position to the position of
tude; orbital altitude; pairallel of altitude; maximum displacement.
positive altitude; pressure altitude; sextant
altitude; simultaneous altitude; true altitude. anaglyph-A stereograni in which the tw,%o

views are printed or projected superimposed
altitude azimuth-An azimuth determined by in comnplemnentary colors, usually red and

solution of the navigational triangle with alti- blue. By viewing through filter spectacles of
tude, declination, and latitude given, corresponding complementary colors, a stere-

altitude circle-See parallel of Eltitude. oscopic image is formed.

altitude-contour ratio-See C-factor. analemnma-A figure-eight-anaped diagram

altitude datum-The arbitrary level frc-m which r'una on globes showing the declination of
heights are reckoned. sun throughout the year and also thle

u, ation of time.
altitude difference-The difference between

computed and observed altitudes, or between analytical aerotriangulation-See analytical
precomputed and sertant altitudes. Also phototriangulation.
called altitcde intercept, analytical nadir-point triangulation-Radial tri-

altitude Intercept-See altitude difference. angulation performed by computational rou-

altitude tints--See hypsometric tinting, tines in which nadir- points are utilized as
radial centers.

Amici prism-A prism that deviates thle rays
of light through 900 and, because of its shape, analytical orientation-Those cornputationtO
invcrts the image. An Amici prism is a type steps required to determine tilt, direction of
of roof prism, principal line, flight height, preparation of

amphbios-asaut lndin moel-ee ssalt- control temnplets at rectificatU'n scale, angularamphbios-asaut lndin moel-ee ssalt- elements, and linear elements in preparing
landing model, aerial photographs for rectification. Devel-

amphidromic point-A no-tide or nodal point olped data are converted to values to be set on
on a chart of cotidal lines from which the circles and txalus of rectifier or transforming
cotidal fines radiate, printer.



analytical (or analytic) photogrammetry--Pho- counterclockwise angle; critical angle; crou.
togrammetry in which solutions are obtained Ing angle, deflection angle; dihedral angle;
by mathematical methods, dip angle; direct angle; direction angle; dis-

analytical phototriangulation--A phototriangu- tance angle; double zenith distarce; driftanaltica phtotranglatin*~angle; Eulerian angles; horizontal angle;
lation procedure in which the spatial solution hour anle: interl e;kin ho ngizeo .ng angle;
in obtained by computqtion-l routinea. "Ofhen hou angle; mered angle: meridian a-gle;

rfored with aerial photographs, the promeridian angle;

cedure is referred to as analytical aerotri- oblique ascension; observed angle; parallactic
angulation, angle; phase angle; retiprocal vertical angle;

refraction angle; repetition of angles; right
analytical radar prediction-Prediction based ascension; screen angle; sidereal hour angle;

on proven formulae, power tables, graphs stop@ angle; solid angle; spherical angle;
and/or other scientific principles. An analyti- spheroidal angle; traverse angle; vertical
cal prediction considers surface height, struc- angle; zenith distance.
tural and/or terrain information and criteria aforradr rfletivty ogeherwit th asect angle equation-A condition equation which ex-
for radar reflectivity together with the aspect presses the relationship between the sum of
angle and range to the target. the measured angles of a closed figure and

analytical radial triangulation-Radial triangu- the theoretical value of that sum, the un-
lation performed by computational routines. knowns being the corrections to the observed
Contrasted with graphical radial triangula- directions or angles, depending on which are
tion. used in the adjustment. ALso termed a tri.

analytical three-point resection radial triangu- angle equation.
lation-A method of computing the coordi- angle method of adjustment (triangulation and
nates of the ground principal points of over, traverse)-A method of adjustment of obser-
lapping aerial photographs by resecting on tions which de : mines corrections to ob-
three horizontal control points appearing in ser.,ed angles. The angle method of adjust-
the overlap area. ment may be used where a chain of single

anastignmatic lens-A lens which has been cor- triangles is to be adjusted.
rected for astigmatism and, therefore, fo- angle of convergence-See parallactic angle,
cuses vertical and horizontal lines with equal definition 2.
l'rightness and definition. Anastigmatic
lenses are also free of most common aberra- angle of coverage-See angle of field.
tions. angle of current (hydrography)-In stream

anchorage chart-A nautical chi.rt showing pre- gaging, the angle of current is the angular
scribed or recommended anchorages. difference between 900 and the angle made by

the current with a measuring section.
aneroid altimeter-See barowetric altimeter,

aneroid barometer-A barometer which hal- angle of depression-The complement of tilt.
The angle in i. vertical plane between th.ances the atmospheric pressure against a me- horizontal and a descending Jhe, Also e~led

chanicalhy elastic device. The usual form of horzon ang m desceA d
an aneroid barometer consists of a thin box dfpresaon angle; minus angle; desceding
of corrugated metal, almost exhausted of air. vertical angle. ContraRted With an.le of eleva-tion.
When the atmospheric pressure increases,
the box contracts; when the pressure lessens, angle of deviation (optics' - -The angle through
the box expands. By mechanical means these which a ray is bent }.y refraction.
movements are amplified and communicated angle of elevation- The angle in a vertical plane
to an index hand which registers the changes between the horizontal and an ascending line,on a graduated dial. ewethhoiotladnasniglne

as from an rbserver to an object. Also called
angle-&Se adjusted angles; altitude; azimuth; plus angle; ascending vertical angle. Con-

azimuth angle; break angle; conversion angle; trasted with angle of depression.
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angle of field-A property of a lens. The angle a clockwi,:e direction after the transit has
subtended by lines that pass through the Ien oriented by a Iljcksight to the preceding
ce.ter of the lens and locate tile diameter of Atatiof.
the maximum image area within the specified
definition of the lens. Lenses are generally angular altitude-A measure in degrees of a
classified according to their angles of cover- given object abXve the horizon, taken from
age, as follows: narrow-angle, wide-angle; a givel or aslumed lrint of ooservation, and

' normal-angle; and super-wide-angle or ultra. expressed by the angle between the hori-

wide-angle. Also called angle of coverage; zontal and the observer's line of sight.

angular field, angular calibratiun constants-In a multiple-

angle of incidence (optics)-Aa measured from lens camera, or rnultiple-canicra assembly,
the norial, the angle at which a ray uf light the values of angtular orientation of the lenn
strikes a surface. axes of the several lens-camera units to a

common reference line. For example, in a
angle of inclination-An angle of elevation oi trimtrogon camera, the angular relation.

an angle of depression. ship,; of the wing-camera axes with respect
angle of reflection (optics)-As measured from to the axis of the central (vertical) camera.

the normal, the angle at which a reflected ray angular distance-i. The angular difference lx.
of light leaves a surface. tweei two directions, numerielly equal to

angle of refraction-The angle which the re- the angle between two lines ext, ding in the
fracted ray makes with the normal to the given directions. 2. The are of the great circle
surface separating two transparent media. joining two K)ints, exlpresel in angular

units. 3. Distance bestween two p ints, ex-
angle of tilt-See tilt. pressed ill angular units of a specified fre-

angle of view-. when the format is square- quency. It is equal to the number of waves
the angle between two rays passing through between the pIoints multiplied by 2 r if ex-
the perspective center (rear nodal point) to pressed in radians, or multiplied by 360 if
two opposite sides of the format. 2. When the expressed in degrees.
image format is rectangular-it is necessary
to define the sides of the format to which the angular distortion-l. (cartography) Distor-

angle refers. 3. Photogrammetrically, it is tion in a map projection because of non-cun-
twice the angle whose tangent is one-half the forniality. 2. (apties) The failure of a lens to

length of the diagonal of the format divided rel)I(tuce accurately in the image space the

by the calibrated focal length. Also called angle subtended by two points in the object

covering power; field of view. Space.

angle of yaw-The angle beLween a line in the angular error of closure-Scc error of closure,
direction of flight and a plane through the definition 2.

longitudinal and verticai axes of an aircraft. angular field-Sve angle of field.
It is considered positive if the nose is dis-
placed to the right, Also called yaw angle. angular magnification-The ratio of the angle

subtended it the eye by the image formied
angle point--A term applied to a stake driven by an optic; device, to the angle suhtendedat every point to indicate a change in the di. tteeelyteojetisl ihu h

recton f asurvy lne.at the eYv by tile object itself without the
rection of a survey line, optical device, This is convenient where a

angle to right-The horizontal angle measured distance in the object cannot be measured
clockwise from the preceding line to the fol- for expressing at linear magnification, as in
lowing one. Also called clockwise angle. using a telescope.

angle-to-iight traverse-In surveying, a tech- angular monientum- -The quantity ohtained 1y
nique applicable to either open or closed multiplying tilt noment of inertia of a Iboy
traverses, wherein all angles are measured in hy its ingular speed.
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azgalar paralLax.-&l~ piiyuILa4i angle, defini- annual zerraton-Aherration caused by the
tion 2. velocityof the earth's revolution about the

angular rate-See angular speed.gul

angular speed- -Change of direction pcr unit annual change-See magnetic annual change.
tine. Als~o called angular rate, annual inequalty-Seasonal variation in water

levcel or tidal current speed, more or less peri-
angular velocity-A representation of the rate odic, due chiefly to meteorologicAl causes.

of rotation of a particle about thle axis of
rotation, with nnagnitude equal to the time annual magnetic change-See magnetic annual
rate of angular displacement of any point of hne
the body, annual magnetic variation-See mtagnetic an-

Hnguiator.-An instrument for converting .rtin
angles measured on an oblique plane to their annual parallax-The angle subtended at a
corresponding projections on a hiorizontal celestial body by tile radiusi of the earth's
plane. A rectoblique plotter and photoangula- orbit. Also called stellar parallax, and hello-
tor are types of angulators. See also topo- centric parallax.

angultor.annual rate-See magnetic annual change.
annex point-A point used to asnist in the rela- anulrtofcng-emgeicnul

tive orientation of vertical and oblique photo- anulraeochangeSemgetcana
graphs, selected in thle overlap area between chge
the vertical and its corresponding oblique annular eclipse-An eclipse in which a thin ring
about midway between tile pass points. Alter- of the source of light appears around the
nate sets of photographs only will contain obscuring body. Annular solar eclipses occur,
annex points. Sce also pass point, but never annular lunar eclipses.

annotated photograph-A photograph on which anomalistic drift-rhe variation or drift of a
Illanimetric. hypsographie, geologic, cultural, frequency source, For example, the frequency
hydrographic, or vegetation information has changes of a crystal oscillator due to a variety
been added to identify, classify, outline, of causes, such as temperature variation and
clarify, or desct-ibe featurves that would not component aging, none of which can be pre-
otherwise be apl.~Arent in examination of an dicted in advance or completely controlled.
unmarked photograph. The ivrm gnerally anomalistic month-The interval of time be.
does not apply to photographs marked only tween two successive passages of the moon
with geodetic control or pass points, in her orbit chrough perigee, The length of

annotation-Any marking on illustrative nia- the anomalistic month is 27.55455 mean solar
terial for the purpose of clarification, such as days.
numbers, letters, symbols, and signs, anomnalistic period-The interval between two

annoatin oerpintThe utlne eliitig a successive perigee passes of a satellite in or-

target or installation, or a symbol which lo. bit about its primnary. Also called perigee-to-
rites its position together with an identify- perigee period.
ing reference number as depicted on a target anomalistic tide cycle-The average period of
graphic, about 27'j days, measured from perigee to

annoatin txt- decrirlvetex cotaiing Perigee, during which the moon completes
annoatin txt- decripivetex cotaiing one revolution around the earth,

the identification, function, location, poysical
characteristics, and other information con- anomalistic year-The period of one revolution
cerning a target or installation. Descriptive of the earth around the sunl, from perihielion
texts are also prep~ared for special a reas, to peihlelion, 3611 days, 6 hours, 13 minutes,
radari significant power lines, and precise 53.16) seconds in 1955,. and increasing at thle
radar significant location points, rate of V.02627 second annually,
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anomalous magnetic variation-See local mg- stars are farthest apart. That point at Y,hich
netic anomaly. they are nearest together is called periastron.

anomaly-I. (general) A deviation from the aperiodic-Not periodic; of Irregular occur-

norm, 2, (geodesy) A deviation of an ob- rence. Also called deadbeat.
served value from a theoretical value, due to
an abnormality in the observed quantity. 3. aperiodic compas-Literally "a compass with-

(astronomy) The angle between the radius out a period", or a compass thu., after being
vector to an orbiting body from its primary deflected, returns by one direct movement to

and the line of apsides of the orbit, measured its proper reading, without oscillatin. Also
in the direction of travel, from the point of called deadbeat compas.
closest approach to the primary. This term aperture-. An opening; particularly, that
is also called the true anomaly when it is opening in the front of a camera through
desired to distinguish it from the eccentric which light rays pass when a picture is taken,
anomaly, which is the corresponding angle at 2. The diameter of the objective of a telescope
the center of the orbit; or from the mean or other optical instrument, usually ex-
anomaly, which is what the true anomaly pressed in inches, but sometimes as the angle
would become if the planet had a uniformly between lines from the principal focus to
angular motion. See also Bouguer anomaly; opposite ends of a diameter of the objective.
deflection anomaly; free-air anomaly; gravity See also relative aperture.
anomaly; height anomaly; isostatic anomaly;
local magnetic anomaly; magnetic disturb aperture card-A miniaturized version of the

Tactical Target Illustration on a special dataance; point anomaly; surface anomaly. processing card prepared for the purpose of

Antarctic Circle-The geographic parallel hay- producing optimum quality enlarged repro-
ing a south latitude equal to the complement ductions of the TTi
of the declination of the winter solstice. The
obliquity of the ecliptic is steadily changing aperture ratio-See relative aperture.
so that the winter solstice is not a point of aperture stop (optics)-The physical element
fixed declination, and the Antarctic Circle, as (such as a stop, diaphragm, or lens periph-
defined, is not a line of fixed position. When ery) of an optical system which limits the
the Antarctic Circle is to be shown on a map, size of the pencil of days traversing the sys-
however, it is desirable that it be treated as tern. The adjustment of the size of the aper-
a line of fixed position, and that a conven- ture stop of a given system regulates the
tional value be adopted for its latitude. For brightness of the image without necessarily
this purpose, the value 660 33' south latitude affecting the size of the area covered. Also
is used. Also called south polar circle, called stop.

anthalatioa coating (photography)-A light- apex-See vertex.
absorbing coating applied to the back side of
the support of a film or plate (or between aphellon-The point in the elliptical orbit of a
the emulsion and the support) to suppress planet which is the farthest from the sun,
halation. when the sun is the center of attraction. Con-trasted with perihelion.

antipode.-Anything exactly opposite to some-

thing else. Particularly, that point on the aphylactic map projection-A map projetion
earth 1800 from a given place, which is neither conformal nor equal area.

antisolar point-That point on the celestial aplanatic lens--A lens which transmits light
sphere 1800 from the sun. without slherical aberration.

apareon-The point on a Mars-centered orbit aplune (apolune)-The point on the elliptical
where a satellite is at its greatest distance orbit of a satellite of the moon which is far.
from Mars. thest from the moon, See also apocynthion.

apastron-That point of the orbit of one mem- apoapsls--That point in an orbit farthest from
ber of a double star system at which the the center of attraction.
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apocenter-ln an elliptical orbit, the point in apparent preceadon.-Se apparent wander.
the orbit which i, the grcatet di Lancefro the o whh.re the atratiain ss is apparent sidereal time--The local hour angle offrom the focus where the attracting mthe true vernal equinox. Alao called truelocated. Also called apofocus. sidereal time.

apochromatic ien*--A lens that has been cuir-rected for chromatic aberration for thrce apparent solar day-The inturval of time from
colors. a transit of the apparent sun across a given

coos ncrldian to its nexct ... . . c
apocynthion-That point in 'lie orbit of a moon th osnei.L IJaivit acro

satellite which is farthest from the moon. See the :me meridian.

also aplune. apparent solar time-Time meaured by the
apofocus-See apoenter, apparent diurnal motion of the (true) sun.

Also termed true solar time; and often ap-
apogee--The point at which a missile trajectory parent time.

or a satellite orbit is farthest from the center
of the gravitational field of the controlling apparent sun-The actual sun as it appears in
body or bodies. the sky. Also called true sun.

apparent-A term used to designate certain apparent time-Sce apparent solar time.
measured or measurable astronomic quanti-ties to refer them to real or visible objects, aprn adrAprn hnei h i
such a the sun or a star. rection of the axis of rotation of a spinning

body, as a gyroscope, due to rotation of the

apparent altitude-The observed vertical angle earth. Same as apparent precession; some-
to a star, planet, or to the sun, uncorrected times called wander.
for refraction or for reduction to a position
at the earth's center 'parallax).

apparent horizon-The irregular line along approach chart-An aeronautical chart provid-
which rays from the point of observation are ing essential information for making an ap-
tangent to the surface of the earth. The ap- preach to an airfield under either visual or
parent horizon is the line where the visible instrument flight conditions.
surface of the earth appears to meet the sky. approximate contour-A contour substituted
Also called local horizon; topocentric horizon; for a normal contour whenever there is a
wisible horiz n, question as to its reliability; reliability usu.

apparent motion-Motion relative to a specified ally being evaluated as exceeding one-half
or implied reference point which may Itself the contour interval.
be in motion. The expression usually refers to
movement of celestial bodies as observed from apse lne-See line of aspides.
the earth. Also calledI relative motion. apsis (pl, aptides)-Either of the two orbital

apparent noon-Twelve o'clock apparent time, points nearest or farthest from the center of
or the instant the apparent sun is over the attraction, the perihelion and aphelion in the
upper branch of the meridian, case of an orbit about the sun, and the peri-

gee and apogee in the case of an orbit about
apparent place (astronomy)-See apparent po- the earth.

altion.
arbitrary grid-Any reference system devel-apparent position-An astronomical term ar- oped for use where no grid is available or

plied to the observable position of a star, practical, or where military security for theplanet, or the sun. The position on the celes- reference is desired.

tial sphere at which a heavenly body (or a

space vehicle) would be seen from the center are correction (pendulum)-The quantity
of the earth at a particular time. Compare which is applied to the period of vibration of
with astrometic position. Also called appar- a pendulum to allow for the pendulum's de-
ent place. parture from simple harmonic motion.
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rarc meaaurement--A survey method used to applied to shoran, the term imiplieg that re-
determine thle size of the earth. A long arc cordcd shoran distances arc aivaiiable for each

9is measured on tie earth's surface and the exjxmure.
) angle which subtends this measured tiei area delimiting line---A line fixing the boiundary

determined. By Assumptions aind niathemat- Of all area.f cal formula the size and shape of thle earth
can then be determined. Area Hadar Prediction Analysis (AMPA)~-

arenavgaton- naigaionsysem n wich A series of graphics having a scale of 1 :tl,-
tho navition-ofAl naigtionerMi ~tcm nin wich (000 designed to provide radar significant
tuepiitioI of anacesr fhom a coto data in conciie graphic and tabular form to
taiidong an mea suelcrncdi fro measto f., ilitate production of related target mate-
stain eqiment.sueetncha sanceealso riad, mission plans, and target studies It
uirin; lra n , sc s s oa..c ~ consists of a mosaic or chart base, a radiar

hiran; kiran.intelligence 1 surface height (MiL/SI-) overlay,
arc triangulation-A system of triangulation of and it radar prediction data table (LIDT).

limited width designed to progress in a single area survey-A survey of areas large enough
general direction. Arc triangulation is exe- t eur op fenrl
cuted for the purpose of connecting independ- oaur op fcnrl
ent and widely separated surveys, coordinat- area target--A target consisting of an area
ing, and correlating local surveys along tire rather than a single point. Contrasted with
arc, furnishing data for the determination of pin-point target,
a geodetic datum, providing a network of ae raglto- ytmo raglto
control points for- a country'-wide survey, etc. designed to p~rogress in every direction, Area

are of parallel-A part of an astronomic or geo- triangulation is executedl to pirovide survey
detic parallel. control points over tin arear, as of thle city or

Arctic Circle-The geographical parallel having etnioe county or so iln nteaesbtwe
anorth latitude equal to the complement of arcs of triangulation which form a network

the declination of the summer solstice. Thle exndgovracutorst.
obliquity of die ecliptic is steadily chAnging Area Weighted Average Resolution (AWAR)-
so that the summer solstice Is not a point of A single average value for the resolution over
fixed declination, and the Arctic Circle, as the p~icture format for any given focal plane.
defined, is not a line of fixed position. When areodesy-That branch of mathematics which
the Arctic Circle is to be shown onl a map, determines by observation and measurement,
however, it is desirable that it be treated as the exact positions of points and the figures
a line of fixed position, and that a conyven- and areas of large portions of the surface
tional value be adopted for its latitude, For of tile planet Mars, or the shape and size of
this value 660 33' north latitude is used. Also tepae as
called north polar circle,.h lne as

area (surveying)-In general, an area is any *areodesy.fo pranngto dtrie
aggregate of plane spaces to be considered in b roey
all investigation; especially the quantity pro- argument-In astronomy, an angle or airc, as in
jected on a horizontal plane inclosed by the argument of perigee.
boundary of any polygonal figure. argument of latitude-ui celestial miechanics,

area analysis inteligence-The production of the angular distance measu red in the orbit
intelligence data relative to a specific geogra- plane, from the asmending nuode to t he orbiting
phic area. object: the sum (if the argument of perigee

and tile true anomaly.area coverage--Complete coverage of an area
by aerial photography having parallel over- argument of perigee-An orbital element de-
lapping flight lines and Atereoscopic overlap fined as the angle Itt tile center oif attraction
between exposures in the line of flight. When from the asvending node to thle perigee polint
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measured in the dirtction of motion of the and a detaiied r,,p-rsntaton of specific or
orbiting body, sensitive objectives such as airfields, radar

arithmetical mean-The value obtained by di- inmtallations, and the like. These models eni-
viding the sum of a series of values by the phafaze the aahts of objects Rs sen from

number of values in the series.
associated Legendre funetion-A solution of

artificial asleroid.-A manmade object placed the L . Ad Equation, which is a fa-
in orbit about the sun. the ....... utin wih aa imcacase of the Laplace Equation, in the form of

artificial earth asteltlite-A manmade earth sat- a power ieis of a special kind; used in the
ellite, as distinguished from the moon, -.pherical harmonic expansion of the gravita.

artificial horizon-A device for indicating the tional potential.
horizontal, ax a bubhle gyroscope, pendulum, 1sumed ground elevation-The elevatlon ag-
or the flat surface of a liquid. sumed to prevail in the local area covered by

artificial monument-A relatively permanent a particular photograph or group of photo-obetifiia oudentifA relcation f peane graphs. Used eapecially to denote the eleva-
object used to identify the location of a s- tion assumed to prevail in the vicinity of a
vey station or corner. Objects include man- critical ! int, such as i peak or other feature
made structures such as abutments, sto o ;--ing abrupt local relief.
markeis, concrete markers, and railroad rails,

assumed latitude-The latitude at which an
artwork prediction-See experience radar pre- observer is assumed to be located for an oh-

diction, servation or computation, as the latitude of

Arundel method-A combination of graphical an assumed position or the latitude used for
and ; alytical methods, based on radial tri- determining the longitude by time sight.
angulation, for point-by-point topographic assumed longitude-The longitude at which an
mapping from aerial photographs. observer is assumed to be located for an ob-

ascending node-That point at which a planet, servation or computation, as the longitude
planetoid, or comet crosses the ecliptic from of an assumed position or the longitude used
south to north, or a satellite crosses the equa- for determining the latitude by meridian alti-
tor of its primary from south to north, The tude.
opposite is descending nod. assumed plane coordinates-A local plane-co-

ascending vertical angle-See angle of eleva- ordinate system set up at the convenience of
tion. the surveyor. The reference axes are usually

assumed so that all coordinates are in the
ascensional differenve-The difference between first quadrant. The Y-axin may be in the di-

right ascension and oblique ascension. rection of astronomic (true) north, magnetic

aspects-The apparent positions of celestial north, or an assumed north.
bodies relative to one another; particularly astatizd gravimeter-A gravimeter, sometimes
the apparent positions of the moon or a referred to as unstable, where the force of
planet relative to the sun. gravity is maintained in an unstable equilib-

asperical lens--A lens in which one or more sur- rium with the restoring force. The instability
faces depart from a true spherical shape. is provided by the introduction of a third

force which intensifies the effect of any
assault-landing model--A special form of as- change in gravity from the value in equi-

sault model designed specifically for planning librium.
amphibious landings. Also called amphibious- steroid-A minor planet; one of the many
assault landing model. See also assault models. s e tia i r e volin g o thesmall celestial bodies revolving around the

assault models--Lrge-scale models giving a sun, most (f the orbits being between those
particular representation of vegetation, less- of Mars and Jupiter. Also called minor planet;
er landforms, prominent man-made features, planetoid. SeC also artificial asteroid.
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atitgmatlam-An aberration affecting the astrograph-A device for projeeting a set of

sharpness of images for objects off the axis precomplted altitt.d, C.urve , onto it .1h1rt or
in which the rays passlng through differcnt plotting sheet, tilt' VUrve's moving with time
meridians of the lens come to a focus in such that if they are properly adjusted, they
different planes. Thus, an extra-axial point will renain in the correct position on theobject if, imaged as two mutually pe.rpendic- chart or phtting sheet,

ular shc't lines located at different distances istrograph mean timc A form of mean time,
from tl'e lens. ugtl in s-tting an ntr. Atrograph

astigmatizer-A lens which introduces astigma- mean time 1200 ovcurs when the lucal hour
tiar into an optical system. Such a lens is so angle of Aries is 0
arranged Jiat It can be placed in or removed
from the optical path at will, In a sextant, an abtrugraphic POsit on -Ne'r astrometric position.
astigmatizer niay be used to elongate the astro-gravimeric leve!ing-A concept whereby
ima7,, of n celestial body into a horizontal a gravimel.ric map k ud fir (he interplta-
line. tion of the astro-geodetic def'vtiuns of the

astre fictif-Any of several fictitious stars as- deflections, of the vertical to trnmine the
sumed to move along the celestial equator at sepatration of the ellipsoid an! he gciid in
uniform rates corresponding to the speeds studying the figure of tlif cart..
of the several harmonic constituents of the astro-g'aimetric points-Astronmcal posi-
tide-producing force. Each astre fictif crosses Lions corrected for the deflectioi ,,f the vet-
the meridian at the instant the constituentit rpreentsis t a axium.tial by gravimetric method., The initial

point of most geodetic systems are of this

astrocompas--A direction-finding instrument type.
comprising means for sighting on a celestial astrolabe-l. (general) Any instru nent de-
body and for mechanically solving the astro- signed to measure the altitudes of celestial
nomical triangle, especially one adapted to bodies. 2. (survey) An instrument designed
night use, for very accurate celestial altitude measure-

astrodynamtcs--The practical application of ce- ments. See also equiangulator; pendulum
lestial mechnics, astroballistics, propul.ion astrolabe; planispheric astrolabe; prismatic
theor, and allied fields to the problem of astrolabe.
planning and directing the trajectories of
space vehicles. astrometric position-The position of a hav-

enly body (or space vehicle) on the celestial
astro-geodetlc datum orientation-Adjustment sphere corrected for aberration but not for

of the ellipsoid of reference for a particular planetary aberration. Astrometric p)sitions
datum so that the sum of the squares of de- are used in photographic observation where
flections of the vertical at selected points the position of the observed body can be
throughout the geodetic network is made as measured in reference to the positions of
small as possible. comparison stars in the field of the photo-

astro-geodetic deflection-The angle at a point graph. Also called astrogiraphic position.
between the normal to the geoid and the Compare with apparent position.
normal to the cllipsoid of an astro-geodetically astrometry-The branch of astronomy dealing
oriented datum. Also called relative deflection. with tie geometric relations of the celestial

astro-geodetic leveling-A concept whereby the lodies and their real and a)parent motions.
astro-geodetic deflections of the vertical are The techniques of astronmetrv, especially the
used to determine the separation of the ellip- the determination of accura'e position by
soid and the geoid in studying the figure of photographic means, are used in tracking
the earth. Also called astronomical leveUng, satellites and space probes.

astro-geodetic undulations-Separations be- astronomical (astronomic)- Of or pertaining
tween the geold and astro-geodetic ellipsoid, to astronomy, the science which treats of
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heavenly bodies, and the arts based on that systems. The system commences every cal.
sience. In any cuombinatiu. auch aa aaitru- endar year at ( un Dccembr 31 "t the proi-.
nontic coordinates, astronomic is equivalent ous year. This epoeh is denoted by January
to astronomical. 0.0.

astronomical arc--The apparent arc described astronomical day-A mean solar day beginning
abOve (diurnal arc) or below (nocturnal are) at mean n wn, 12 hours later than the begin.
the horizon by the sun or another celestial ning of the civil (lay of the same date, The
body. civil day is now generally used.

astronomical azimuth-The angle between the astronomical equator-The line on the surface
astronomical meridian plane of the observer of the earth whose astronomical latitude at
and the plane containing the observed point every point is V. Due to tile deflection of the
and the true normal (vertical) of the observ- plumb line, the abtronomic equator is not a
er, measured in the plane of the horizon, plane curve. However, tle verticals at all
preferably clockwise from north, points on it are parallel to one and the same

plane, the plane of the celestial equator; that
astronomical azimuth mark-A signal or target is, the zenith at every point on the astro-

whose astronomic azimuth from a survey nomic equator lies in the celestial equator.
station is determined fiorn direct observa- When the astronomical equator is Porrected
tions on a celestial body. The mark may be a for station error, it becomes the geodetic
lamp or illuminated target placed especially equator, Sometimes called terrestrial equator.
for the purpose; or it may be a signal lamp See also geodetic equator.
at another survey station.

astronomical latitude-The angle between the
astronomical bearing-See true bearing, plumb line and the plane of celestial equator.

Also defined as the angle between the planeastronomical onstants---The elements of the of the horizon and the axis of rotation of the
orbits of the bodies of the solar system, their earth. Astronomical latitude applies only to
masses relative to the sun, their size, shape, positions on the earth and is reckoned from
orientation, rotation, and inner constitution, the astronomic equator (00), north and south
and the velocity of light. See also system of through 900. Astronomical latitude is the lati-
astronomical constants. tude which results directly from observations

astronomical controllA network of control sta- of celestial bodies, uncorrected for deflection
tions the positions of which have been deter- of the vertical.
mined by astronomical observation, Latitudes astronomical leveling-See astro-geodetic level-
and longitudes thus determined will normally ing.
differ from the geodetic latitudes and longi-
tudes of the same stations due to the force of astronomical longitude-The angle between the
gravity, plane of the celestial meridian and the plane

of an initial meridian, arbitrarily chosen.
astronomical coordlnates-Quantities defining Astronomical longitude is the longitude

a point on the surface of th" earth, or of which results directly from observations on
the geoid, in which the local direction of celestial bodies, uncorrected for deflection of
gravity is used as a reference. Sometimes the vertical,
called geographic coordinates; gravimetric
coordinatts. astronomical meridian-A line on the surface

of the earth having the same astronomicalastronomical date--Designation of epoch by longitude at every point.
year, month, day and decimal fraction. For

example the astronomical date of December astronomical meridian plane-A plane that con-
21, 1966, 18k U.T. (universal time) is 1966 tains the vertical of the observer and is paral-
December 21, 75 U.T. The astronomic date is lel to the instantaneous rotation axis of the
also used in connection with the other time earth.
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astronomical parallcl--A line on the surface of tions are ubtaincd from astronomical obser-
the earth wiich has the same astronomic vations, and lengths and aziniuths of linos
latitude at every point. Because the deflection are obtained by computation.
of the vertical Is not the same at all points astronomical triangle--The triangle on the ce-
on the earth, an astronomical parallel is an lestial sphere fornmed by arcs of great circles
irregular line, not lying in a single plane. See connecting the celestial pole, the zenith, andaatronomitlatosltody..AThraaon th earfhthhiaagtcsrc 4t-t-
also astronomical equator. a cclestisix-ody. The o

astronomical pooition-l. A pit on the earth tal triangles are: At the pole, the hour

whose coordinates have been determined as angle; at the celestial bIody, the parallactic
a result of observations of celestial bodies angle; at the zenith, the azimuth angle. 'T!.The expression is uaiyused in connection sides are: Pole to) zenith, the co-latitude;

with positions on land determined with great zenith to celetial body, the zenith distance;
accuracy for survey purposes. 2. A point on and celestial byxy it pole, the polar distance.
the -itrth, defined in terms of astronomical Also called PZS triangle.
latitude and longitude. astronomical unit-A unit of length equal to

astronomical refraction--The apparent dis- 92,900,Oi() statute miles used for measuring
placement of an object that results from distances within the solar system. This dis-

light rays from a source outside the atmos- tance apl)roximates the mean distance of the
phere being bent in passing through the at- earth from the sun.
mosphere. This results in all objects appear- astronomical year--See tropical year.
ing to be higher above the horizon than they
actually '-ire. The magnitude of this displace- asymmetrical-Not symmetrical.
ment is greater when the object is near the asymmetry of object (target)-Lack of sym-
horizon and decreases to zero when the oh- metry in tle visible aspect of an object as
ject is at the zenith. Also called astronomical seen from a particular point of observation.
refraction error; celestial refraction; and A square or- rectangular pole may so face the
shortened to refraction. See also atmospheric observer that the line bisecting its tangents
refraction. does not pass through its geometrical center.

astronomical refraction error-See astronomi. With a square cupola or tower, the error
cal refraction. resulting from observing tangents and taking

a mean may be quite large. The error caused
astronomical station-A poini on the earth by asymmetry of an observed object is of

whose position has been determined by oh- the same character and requires the same
servations on celestial bodies. treatment as the error resulting fron, ob-

astronomical surveying-The celestial deter- serving an eccentric object. Asymmetry and
mination of latitude and longitude. Separa- phase are closely associated but are not iden-
tions are calculated by computing distances tical.

corresponding to measured angular displace- asymptote-A straight line or curve which a
ments along the reference spheroid, curve of infinite length approaches but never

astronomical theodolite--See alt-azimuth in- quite reaches.
strument atlas grid-A reference system that permits the

astronomical tidal constituent-See constituent. designation of the location of a point or an
area on a maip. Photo, or other graphic in

astronomical time-Solar time in a day (astro- terms of numblrs and letters. Also called
nomical day) that begins at noon. Astro- alphanumeric grid.
nomical time may be either apparent solar
time or mean solar time. atmosphere--The envelope of air surrounding

astrnom cal ranit- S e tanu efiitio 4. tile ear'th ; aso tile body of gasesN surrounding
astronomical transitSee transit, definition 4. or comlrising any planet or other celestial
astronomical traverse--A survey traverse in body. Compare geasphere; hydrosphere;

which the geographic positions of the sta- lithosphre.
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atmospherlc drag-A majcr .er irbation of authalic (equ.l- a)latw ---A iat-tudc !,used
close artificial satellite orbits enused by the on a shljerc having the same area a3 tho
resistance of the atmosphere. The secular spheroid, and such that areas between suc-
effects are decreasing ecceLntricify, semidiara- cessive parallels of lattud are exactly equal
eter, and period. Sometimes shortened to to the corresponlhng areas on the spheroid.
drag. Authalic la0'1 udes are used in the computa-

atmospheri refracton- -The refraction of light
assiqg through the arth's atm~osphere. At- authaiic map prjetion-An equal-area map

inospheric refraction includes bo~th astronom- projection,
icai refractioai and terrestrial refrmction.

Iutocoll(Mator-A collimator provided with a
atomic time-Time interval based on the fre- meens of lilurairating its croas-hairs so that,

quency of atomic oscillators, when % reflecting plane it placed normal to

atran--A navigation system which depends the emergent light beam, th reflected image
upon the correlation of terrain images appear- of the cross-hairs appears to be coincident
ing on a radar cathode-ray tube with previ- with thc cross-hairs themselves. This device
ously prepared maps or simulated radar is used in calibrating optical and mechanical
images of the terrain; an acronym for "auto- instruments.
ratic terrain recognition and navigation." autofocus reetluier-A precise, verical photo-

attitude-1. The position of a body as deter- enlaiger which permits t:e correction of dis-
mined by the inclination of the axes to some tortion in an aerial negative caused by tilt.
frame of reference. If not otherwise specified, The instrument's operations are motor driven
this frame of reference is fixed to the earth. and are terconnected by mechadcal link.
2. (photogrammetry) The angular orients- ages to insure automatically maintained
tion of a camera, or of the photograph taken sharp focus.
with that camera, with respect to some ex-
ternal reference system. Usually expressed as
tilt, swing, and azimuth- or roll, pitch, and automatic rectifier-Any rectifier which em.
yaw. ploys mechanisms to insure automatic mfi.

augmentation-The apparent increase in the fillment of the lens law and the Scheimpflug
semidiameter of a celeotial body as its alti- condition. These devices, called inversors,
tude increases, due to the reduced distance provide a mechanical solution for the linear
from the observer. The term is used princi- and angular eloments of rectification. Essen-
pally in reference to the moor.. tially, this class of rectifier is a tilt analyzer

using inversors to solve for the optical-geo-
augmentation correction--.A correction aue to metric elements needed for sharp focus,

augmentation, particularly that sextant alti-
tude correction due to the apparent increase automatic rod-See tape rod.
in the semidiameter of a celestial body as its
altitude increases, automatic traverse computer-An instrument

which, by mechanical linkages and gears, con-
augmenting factor-A factor used in connec- verts courses into latitudes and departures.

tion with the harmonic analysis of tides c It alac mechanicaiy totals the algebraic sum
tidal currents to alhow for the difference be- of tb, la'.itudes and departures.
tween the times of hourly tabulation and the
corresponding constituent hours. auto-redu.zi tachymeter-A class of tachy-

meter by which horizontal and height dis-
tances are read simultaneously. Horizontal

Australian National Spheroid-A reference distance is the intercept multiplied by 100,
spheroid having the following dimensions: and the vertical Jista-,ce is the mid wire
semimajor axis-6,378,160.0 meters; and a (curve) multiplied by a factor which appears
flattening or ellipticity of 1/299.25. in the optics.
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autoscreen filmi-A photographic film emboy. axis-See camera axis; collmation axis; equn.
ing a halftone Ssreen which aatoniaticallv torial axLU; ',ducial axrx,; haslzontal axis;

) produces a halftone negative from continu- major axis; minor axis. opticJ axis-, polar
ous-tore copy. uuxis; mt-mimnajor axis; semtiminor axis, spirit

autumnAl equinox-That point of intersection axis .W axi, t ais.emai;vrtclai;
of the ecliptic and the celetttial equator oc- axs aisZai.

cpebythe sun as it changes from north axis of homo'ogy-The intersection of the plane
to touth declinatlor, about September 23. of the photograph with the horizontal plane
Same as first point of Libra; September of the map or the plane of referenve of the
equinox, ground. Corresponding lines in the photo-

* graph and map planes intersect on the axis
auxriir contour--See supplementary contour. of homology. Also ealled the axis of pes.pec-

tive; map parallel; perspective axis, See cafeo
auxiliary gak'e nreridlant-(USPLS) A new gon aall

guide meridian established, when required, gon aall

for control purposes where the original guide axis of lens--See optical axis.
meridians were placed at greater intervals axi of level-Sec spirit level axis.
than 24 mile&. Auxiliaiy guide meridians
may be req .:ired to limit errors of old sur- axis of perspective-See axis of homology.
veys or to control new surveys; they are axis of tilt-A 'ine through the perspective cen-
surveyed in all respects as are regillar guide ter r-lrpendicular to the principal plane. (The
meridians, terni is usually restricted to this definition.)

Tihe axis of title could be any of several linea
nuxitiary meander corner- (USPLS) A mean- in space (e.g., the isometric parpl:iel or the

der corner eitablished at some point on the groujnd line), but the present definition is
margin of a lake and referenced with a reg- tholynewch erisheocpto
ular corner on a section boundary in those tietl an photirah withotsttupsettingtthe
cases where the lake lies completely within ptitinal elehtof exterort oriettin.h

a quarter eection. pstoa lmnso xeiroinain
axis of the level bubble-See spirit level Wei.

auxiliary standard paratlel-(USPL-S) A n~ew azimuth-i. (surveying) The horizontal direc-
standard parallel or correction line estab- tion of a line measured clockwise from a ref-
lished, when required, for contrcd purposes erence plane, usually the meridian. Often
where original standard parallels or correc- cle owr zmt odfeetaefo
tion lines were placed at intervals of 30 miles bcke oariuh.2 azmhto difetry)ntith
or 36 miles. Auxiliary standard parallels ale backh aziuth. planphoteerasotrnAziuth

codntrol ofenio new l surveys ad o azmiuth; bar% azimuth; computed azimuth
the cnrlone uvy.angle; direction method of determining astro-

auxiliary station-Any station -annected to the noical azimuth; geodetic azimuth; grid
main-scheme net and dependent upon it fo azmiuth; Laplace azimuth; magnetic azi-
the accuracy of its position. nauth; method of repetitions for determina-

tion of astronomical azimuth; micrometer
average deviation-In statistics, the average or method of determining astronomical azimuth;

arithmetic means of the deviations, taken normal section azimuth; true azimuth.
without regard to sign, from some fixed azimuth angle-i, (astronomy) The angle
value, usually the arithmetic mean of the ls hn10 ewe h ln ftecls

data Alo caledmea devatin. ial meridiso and the vertical plane contain-

averge rrorThearitmetc men o allthe ing the olaerved object, reckoned from theaverge rro-Th arthmeic eano.'allthe direction of the elevated pole. In astronomic
erros o a et.work, the az.imuth angle is the spherical angle

averaging device--A device for a-,eraging a at the zenith ir the astronomical triangle
numbner of readings, as on a buhale sextant. w.,ich is composed of the pole, the zenith,
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and the :tar- In gcodetic work, it i, the horil. "imuth murk-A mark set at a slgnificant dis-

zontal angle between the celestial pole and tance from a triangulation or traverse station
the observed tcrrcstria' obje~t. . (sunry- to mark the end of a line for which the azi-
ing) An angle in triangulation or in a traverse muth has been determined, and to serve as a
through which the computation of azimuth is starting or reference azimuth for later use.
carried. In a simple traverse, every angle may See also astronomical azimuth mark; geodetic
be an azimuth angle. Sirnetimes, in a tra- azimuth mark; Laplace azimuth mark.
verse, to avoid carrying azimuths over very
short lines, supplementary observations are azimuth transfer-Connecting, with a straight
made over comparatively long lines, the line, the nadir points of two vertical photo-
angles between which form azimuth angles. graphs selected from overlapping flights.
In triangulation, certain angles, because of azmuth tra-erue-A survey traverse in which
their size and position in the figure, arc sc- the direction of the measured course is deter-
lected for use as azimuth angles, and enter mined by azimuth and verified by back azi-
into the formation of the azimuth condition muth. To initiate this type of traverse it isequation (azimuth equation). necessary to have a reference meridian, either

azimuth bar-See azimuth instrument. true, magnetic, or assumed.
azimuth circle--A ring designed to fit snugly azimuthal chart-A chart on an azimuthal pro-

over a compass or compass repeater, and pro- jection. Also called zenithal chart.
vided with means for observing compass
bearings and azimuths, azimuthal equidistant chart--A chart or the

azimuth equation-A condition equation which azimuthal equidistant map projection.
expresses the relationship between the fixed azimuthal equidistant map projection-An ai-
azimuths of two lines which are connected by muthal map projection on which straight

triangulation or traverse, lines radiating from the center or pole of
azimuth error of closure-See error of closure, projection represent great circles in their

definition 3. true azimuths from that center, and lengths

azimuth Instrument-An instrument for meas- along those lines are of exact scale. This pro-
uring azimuths, particularly a device which Jection is neither equal-area nor conformal.
fits over a central pivot in the glass cover of
a magnetic compass. Also called azimuth bar; amuthal map projeetion-A map projection
bearing bar. on which the azimuths or directions of all

lines radiating from a central point or pole
azimuth line (photogrammetry)-A radial line are the same as the azimuths or directions of

from the principal point, isocenter, or nadir the corresponding lines on the sphere. Same
point of a photograph, representing the direc- as zenithal map projection.
tion to a similar point of an adjacent photo-
graph in the same flight line; used exten- azimuthal orthromorphic map projection--See
sively in radial triangulation, stereographic map projection.
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3 -Mation-1. (loran) The designation applied back azimuth-If the azimuth of point B from
to the transmitting station of a pair, the sig- point A is givcn, the back azimuth is the
nal of which always occurs more than half a azimuth of point A from point B. Because
repetition period after the next succeeding of the convergence of the meridians, the
signal and less than half a repetition period forward and backward azimuths of a line dobefore the next proceeding signal from the not differ by exactly 1801, except where A

other stat!on of the pair, designated an A- and B have the same geodetic longitude or
Lation. 2. (traverse) See A-station, definition where the geodetic latitudes of both points

1. are 0' . See also azimuth, definition 1.

BC4 camera -A trade name for a ballistic or back bearing-i. A beating along the reverse
geodetic stellar camera. direction of a line, Thus, if bearing of line A

B is N 58- 36'%, te reverse bearing (bearing
Bz curve (r hotogranmetry)-A graphical rep- of line BA) is found by reversing the cardinal

resentaton of tile vertical errors in a stereo- points to S W WE, Also called reciprocal
triangulated strip. In a Bz curve, th~e ,-cordi- bearing. 2. (USPIS) The reverse direction of
nates of the vertical control point3, referred a line as corrected for the curvature of the
to the initial nadir point as origin, are plotted line from the forward bearing at the preceed-
as absci- , and the differences between the ing station. Important on control lines such
known elevations of the control points and as tihe secant and tangent and on long tri-
their elevations as read in the stereotriangu- angulations, Thus, the forward bearing of the
lated strip are plotted as ordinates; a smooth secant at a township corner in latitude 450curve drawn through the plotted pints is is N 890 57' 24" W (when tie line is running

the Bz curve. The elevation read on any pass westerly) ; at 3 miles from the starting pointpoint in the strip is adjusted by the amount the back bearing is east, the forward beaing,
Fof the ordinate of the 13z curve for an abscissa baigof Iheoordinateiof thethe curve for an bf the west; at the next township corner, 6 miles

E.rspoinde from the starting point, tile back bearing is
point.N 89 57' 24" E. These are the true bearings

Bz curve method-A method utilizing charac- in angular measure from the meridian at the
teristics of the Bz curve for finding the dis. point of record.

placement of true photo plumb points from back focal distance-See back focal length.
indicated projector plumb points in multiplex
strip orientation. The method also provides a back focal length-The distance measured along
means of strip leveling using only tile baro- the lens axis from the rear vertex of the
metric-altimeter readings of the aircraft- lens to the plane of best average definition.
flying height. Also called back focal distance; back focus.

BacheWurdean base-n measuback focus-See back focal length.

tua--A compensating base-line measuring ap- backsight-1. A sight on a previously estab-
paratus having a measuring element com- lished survey point or line. 2. (traverse) A
posed of a bar of iron and a bar of brass, each sight on a previously established survey
a little less than 6 meters in length, held to- point, which is not the closing sight of the
gether firmly at one end, with the free ends traverse. 3. (leveling) A reading on a rod
so connected by a compensating lever as to held on a point whose elevation has been
form a compensating apparatus, previously determined and which is not the
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closing sight of a levcl circuit; any such rod barometric leveng-A method of determining
readiir und to determine height of instru- differenrcs of elevation from differences of
men prior to making a foresight. Also called atmospheric pressure observed with a barom-
plus sight. eter. A type of indirept leveling.

backstep-The method of determining the oft. bar scale--Se graphic scale.
sets for the bottom latitude of a projection by

measuring the appropriate distances down barycenter-The center of mass of a system of
from the top latitude of a chart. masses; as the barycenter of the earth-moonsystem.

backup-An image printed on the reverse side
of a sheet already printed on one side. Also basal coplane (photogrammetry)-The condi-
the printing of ouch images. tion of exposure of a pair of photographs in

which the two photographs lie in a common
balancing i survey-Distributing corrections plane parallel to the air base. If the air base

through any traverse to eliminate the error is horizontal, the photographs are said to be
of closure, and to obtain an adjusted position exposed in horizontal coplane.
for each traverse station. Also called traverse baal orientation-The establishment of the
adjustment. See also compass rule; position of both ends of an air base with
prorate rule; transit ruile. respect to a ground system of coordinates. In

Baldwin solar chart-A chart designed for all, six elements are required. These are
orienting a planetable by means of the sun's essentially the three-dimensional coordinates
shadow. of each end of the base. In practice, however,

ballistic amera-A precision terrestrial cam- it is also convenient to express these ele-era, usually employing glass plates, used at meits in one of two alternative ways: (1)
night to photograph such objects as rockets, The ground rectangular coordinates of one
missiles, or satellites against a star back- end of the base and the difference between
miss lso satlle tragins ca ra c- these and the ground rectangular coordinates
ground. Also called tracking camera, of the other of the base. (2) The ground

band-Any latitudinal strip, designated by ac- recentangular coordinates of one end of the
cepted units of linear or angular measure- base, the length of the base, and two elements
ment, which circumscribes the earth. Some- of direction such as base direction and base
times called latitudinal band. tilt.

Barlow leveling rod-A speaking rod marked basal plane-See epipolar plane.
with triangles each 0.02 foot in height. base-altitude ratio-The ratio between the air-

barometer-An instrument for measuring at- base length and the flight attitude of a stereo-
mospheric pressure. See aneroid barometer; scopic pair of photographs. This ratio is re-
cistern barometer; mercury barometer; si- ferred to as the K-factor. Aleo called base-
phon barometer. height ratio.

barometric altimeter-An instrument that in- base apparatus (surveying)-Any apparatus
dicates elevation or height above sea level, designed for use in measuring with accuracy
or some other reference height, by measuring and precision the length of a base line in
the weight of air above the instrument. Also triangulation, or the length of a line in first-
cilled aneroid altimeter; pressure altimeter; or second-order traverse. See also Bathe-
sensitive altimeter. Wurdeman base-line measuring apparatus;

barometric elevation-An elevation determined compensating base-line measuring apparatus;with a barometer. duplex base-line measuring apparatus; Hass-
ler base-line measuring apparatus; iced-bar

barometric hypsometry-The determination of apparatus; optical base-line measuring ap-
elevations by means of either mercurial or paratus; Repsold baseline measuring appa-
aneroid barometers, ratus; Schott base-line measuring apparutus.
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eba chart-See ban map. base shett--A sheet of dimensionally stable

material upon which the map projection and

bac coorThe first color printed of a poly. ground control are pletted, nd opon which

chrome map to which succeeding colors re stereotriangulation or stereocompilatlon isregiseredperformedi.

bane construction line-The bottom line of n bae station-. Thn point from which a survey
map projection, at right angles to the central begins. 2. A gen~graphic Iositon who"e . bsu-
meridian, along which other meridians are lute gravity value is known, In exploration,
establishedo particularly magnetic or gravity surveys, a

base dirtion-The directior. of the vertical reference station where quantities under in-
plane containing the air base, which might vestigations have known values or may be
We exprered as a bearing or an azimuth, under repeated or continuous measurement
See also bawal orientation, in order to establish additional stations in

ban-height ratio-See base-altitude ratio. relation to it.

bave lnt-1. A surveyed line established with base tape-A tape or band of metal or alloy, so
more than usual care, to which surveys are designed and graduated and of such excel-

referred for coordination and correlation. 2. lent workmanship that it is suitable for

(photogrammetry) See air base; photobase, measuring the lengths of lines (base lines)

3. (triangulation) See triangulation base line. for controlling triangulation, and for measur-

4. (USPLIS) A cardinal line extending east ing the lengths of first- and second-order tra-

and west along the astronomic parallel pass- verse lines.

ing through the initil point, along which base terminals-The two extremes of the
standard township, section, and quarter-see- base, Usually buried concrete blocks with a
tion corners are established. 5. (navigation) metal plug carrying a clear mark denoting
The line between two ratio transmitting sta- their exact positions.
tiona operating in conjunction fov the deter-
mination of a line of position, as the two base tilt-The inclination of the air bae with
stations of a loran system, respect to the horizontai. See also basal orien-

tation.
base line extension-The continuation of the

base line in both directions beyond the trans- basic control-Horizontal and vertical control
mitters of a pair of radio stations operating of third- or higher-order accuracy. deter-
in conjunction for determination of a line of mined in the field and permanently marked
position, or monumented, that is required to control

further surveys. ltrcvrcnb on
base line level-A level line run along a base

line to determine and establish the elevation basic cover-Aerial photographic coverage of
of the base line stations. any installation or area of a permanent

nature with which later cover can be com-

base manusript-See compilation manuscript. pared to discover any changes that have

base map-A map or chart showing certain taken place. See also comparative cover.
fundamental information, used as a base upon bathygraphic-Descriptive of ocean depths.
which additional data of specialized nature
are compiled or overprinted. Also, a map con- bathymetric-Relating to the measurement of
taining all the information from which maps ocean depths.
showing specialized information can be pre- bathymetric chart-A topographic map of the
pared; a source map. floor of the ocean.

base net-A small net of triangles and quadri- bathymetric map--See bathymetric chart.
laterals, starting from a measured base line,
and connecting with a line of the main- bathymetry-The science of detprmining and
scheme of a triangulation net. interpreting ocean depths and topography.
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battle map-A map showing ground~ features in rant in which the line lies. A hearinK is Wden-
sufficient detail for tactical use by sill force.4, tifled by naing the end of the meridian
usually at a scale of 1 :25,000, (north or south) frurm which it is reckoned

beacn tackig --Th trakin of moing ana the direction (east or w'est) of that
bect t maens -ofh raing emie foomna reckoning, Thus, a line in the northeast
trajsmte oy m ransonder ewitted or at quadrnnt making an angle Of 60' with the

tran ter to t sne withit. orat mridian will have a bearing of N UP' E. In
taced o he bjet.must survey work, it is preferable to use the

beam of light-A group of pencils of light, as term azimuth rather than bearing.
those originating at the many points of an bearing troee(USPLS) A tree used as a corner
illuminated muriace. A beam of parallel light accessory; its distance and direction from the
rays is a special case in which each pencil carnm bcin recorded- Bearing trees are
is of sueh arall vro*4 be-Qtion Ouat it may be identified by prescribed marks cut into their
regarded a8 a ray. trunks; the species and sizes of the trees are

Beamati arc-A specially graduated arc fitted also recorded. Also called witness tree.
to the vertical circle of a transit or alidade bench mark (BM)-A relatively Dermanent,
for the easy reduction of stadia observations, material object, natural or artificial, bearing
Also called stadia circle. a marked point whose elevation above or

Biearing-I. The horizontal angle at a given below an adapted datum is known. It is
point measured clockwise from a specific ubutally monumented to include bench mark
reference datuni to a second point, Malo called name or number, its elevation, and the re-
bearing angle. 2. The horizontal direction of sponsible agency. Sce also first-order bench
one terrestrial point from another, expressed mark; permanent bench mark; primary
as the angular distance from a reference bench mark; ecnd-order bench mark; tern-
direction. It is usually measured from GD0O Porary bench mark; tidal bench mark.
at the reference direction clockwise through Bessel spheroid (ellipfod)-A reference ellip-
30. The terms bearing and azimuth are soid having the following approximate dimen-
sometimes; used interchangeably, but in navi- sions: semimajor axis-,377,397.2 meters;
gation the former customarily applies; to ter- semniminor axis-6,356,078.9 meters; and the
rebtrial objects and the latter to the direc- flattening or ellipticity-l/29.15.
tion of a point on the celestial sphere from
a point on the earth. See also astronomical Besselian star numbers---Constants used in the
bearng; back bearing; compass bearing; reduction of a mean position of a star to an
computed bearing; curve of equal bearing; apparent position (used to account for short-
electronic bearing; false bearing; great-circle term variations in the precession, nutation,
bearing; grid bearing; Lamibert bearing; aberraton, and parallax),
magnetic bearing; rhumib bearing; true bear- Besselian year-See fictitious year.
1ng.

bearing angle-See bearing, definition 1. Bessel's mnethod-See triangle-f-trror method.

bearing bar-See azimuth instrument. Bilby steel tower-A triangulation tower con-
sisting of two steel tripods, one within the

bearing circle-A ring designe to fit snugly other. It is demountable, is easily erected, and
over a compass or cormpass repeater, and pro- as easily taken down End moved to a new
vided with vanes for observing compass bear- locaton.
ings.

bearing Une--A line extending in the direction BImrifoatSebed
of a 1*earing. binocular-An optical instrument for use with

bearing of fine (plane surveying)-The loion both eyes simultaneously.
zontal angle which a line makes with the binocular vision- --Sirnul taneous vision with
meridian of reference adjacent to the quad- both eyes.
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4sze-(tiPLS) An artiicial mark made upon Mlard on Geographic Names (BGN)-An
a tree trunk, usually at about breast height, agency within the United States Department

Ti in which a flat scar is left upon the tree sur- of the Interior. created by Exeetativ'e Order.
face, This board has "urisdiction for the review of

bleed1-That edge of it map or chart on which nanie, of places, mountains, streamg, Lakes,
cartographic detail is extended to the edgze and other features of the earth's terrain
of the sheet. Also called BI wargin format; which may be rorfueed by the use of local
bleeding edge; exeddloo.iaunes, historical nanies, or writings relating-

be"icn dg- ef ediue. er~ nounce an accpted termrn a for use on

materia overlap within the neatlines of a federal government,
ma rcat .bio ocu famsi k)ne mappoeto-Amodified equal-area

to isur evn ditriutin ofton wihin ap rojctio oftheso-called conicAl type,
the final mosaic even though individual prints having lines represfating a standard parallel
are not perfectly matched. and a central meridian intrieedng near the

blind image-S~ee blueline. center of the map. The line iepres enting the
blip-A pot f lght r dflecionof te tace central mneridian (geographic) inq straight and

blip-a raspopf ltor idflcton, o th trake, the scae along it is exact. All geographie
on aradracpelorn idicaoror h" ike paallels are represented by arcs of oncen-

caused by the received signal, as from a re- tric circles at their true distances aPart, cli-
flecting 'abject. Atso called pip; echo. videci to exact scale, and all meridian';, except

blinter-See border break. the central one, are curved lines connectng

block adjutment-The adjustment of strip co- corresiwnding points on the pai-allelb.

odntsor photograph coordinates for two border break-A cartographic technaique used

adjustm~ent detail of a map or chart beyond the shieet-

blwkkout--See. oy - deiito 4. lines into the miargin. 'This ttolnique elimi-
nates the necessity of producing an additional

blooming-The terra used to describe localized sheet. Also called a bli4ter.
overexposure caused by incoming radhant
energy levels which exceed film cinulsion bord'uer data-See marginal data.
latitude thereby causing the image to lack border information.-Sco. marginal data.
defli-ition.

Hostcn leveling rod-A two-piece rod with fixed
blow up-Photographic slang meaning to en- target on one end. The target is adjusted in

large. An enlargement. elevation by moving one part of the rod on
bluelin-A nonreproducible blue imiage or out- thie other. Read by vernier. For heights

line usually printed lVhotographically on lu. greater than 6 , feet, the target end is up;
per or plastic sheeting, and used asa a guide for lesser heights, the target end is down.
for drafting, stripping or layout. Sometimes Bouguer anomaly-A difference between an of)-
called blind Iniagt served value of gravity and a theoretical

blue magneisan-'re m-agnetism displayed by value at the Iwaint of observation, which has
the south-seeking end of a fre.?ly . uispended been corrected for the effect of to~pography
magnet. 'rhis is the riia~netism of the earth's and elevation only, the topography being
north magnetlc pole. Contrasted with red considered as r esting on at plane of indefinite

magneia~a.extent.

blamdler.-A mistake; not an error as distin- Bouguer correction----A correction miade in
guishad from mathematical anid physical gravity work to take account of the altitude
errors. Gontristed with personal error. (elevation) of the station and the density of
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the mnan between an infinite plane t.rough boundary vista-A lane cleared along a bound-
the point of :bservation and the infinite plane ary line passing through a wooded area.
of the refercnce elevation. B owie effect-The lndirect effect on gravity

Botiguer plate-An Irnnginary lnyer of infinite due to the warping of the geold, or the cleva-
l,.ngth and of thickness equal tfL the height tiun of the geoid with respect to the spheroid
o the o)servation uiyjt alnvo the reference of referene,
surface (usually the geoid), In applying the Bowie method of adjustment-A method for
Bouguel' Lorrection, the attracting layer leas- the adjustment of large networks of tri.
eni the free air effect, angulation,

Bouguer redtiction--G e o p h y a i c a I I y, the box compass-See declinatoire.
lMuguer reduction removes all mass.es i-bove
the reference surface (usually the geoid) and break angle-The deflection angle between the
then reduces the gravity from the terrain to two vertical phae passing through the com-
the reference surface, mon nadir point and the principal points ofthe left and right oblique photographs.

boundary-That which serves to indicate the

limits of anything; the limit itself, break-circuit chronometer-A chronometer
equipped with a device which automatically

boundary line- -A line of demarcation along breaks an electric circuit, the breaks being
which two areas meet. In specific cases, the recorded on a chronograph.
word "boundary" is sometimes omitted, as
in "state line," sometimes the word "line" is break tape-See broken tape measurement.
omitted, as in "international boundary," breakaway method--See b r e a k a w a y strip
"county boundary," etc. The term "boundary method.
line" is usually applied to boundaries between breakaway strip method-A technique used
political territories, as "state boundary line," when areas to be mosaicked lie on two or
between two states. A boundary line between more sheets. The process involves placing a
privately owned parcels of land is termed a strip of masking tape or similar material
property line by preference, or if a line of along the mosaic edge to be transferred,
the United States public land surveys, is usually the neatline. The moaic is laid in the
given the particular designation of that sur- usual manner, then cut along the neatline.
vey system, as section line, township line, etc. The taped photos are lifted and transferred

boundary map-A map constructed for the pur. to a new board for continued laying of the
pose of delineating a boundary line and ad- next sheet. Also called breakaway method.
jacent territory, breaking tape-See broken tape measurement.

boundary monument-A material object placed bridging-A photogrammetric method of estab.
on or near a boundary line to preserve and lishing and adjusting control between bands
identify the location of the boundary line on of existing ground control, both horizontally
the ground. and vertically. The term is usually qualified

as horizontal or vertical according to its pri-
boundary survey-A survey made to establish mary purpose. Also called horizontal bridg-

or to re-establish a boundary line on the ing; horzontaJ/vertleal bridging; vertical
ground or to obtain data for constructing a bridging.
map or plat showing a boundary line. The
term boundary survey is usually restricted brightness scale (photography)-The ratio of
to surveys of boundary lines between lplitical the brightness of highlights to the deepest
territories. For the survey of a boundary line shadow in the actual terrain, as measured
between privately owned parcels of land, the from the camera stations, for the field of

term land survey is preferred, except that in view under consideration.
surveys of the public lands of the United British grid reference system-A system of
States the term cadastral survey Is used. rectangular coordinates devised or adopted
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by the kiritish for use on milltary muAps. trical pick-tip and amiplifying device for re-) There is no related global plain for the many, cording the oscillations (pendulum) on the
grids, belts, and zones which make up thle chronograph sheet.
British grid system, It is being replaced by Brno mp-kAnhsuietcmiig
the Universal Ta zisveasc NlercAtor WIII h feauture cof1,-.-A bothtre gtng comin

grid system. -d t e c-n nce th t a-6t & 1i11 il
sisting of two or more lines that form a con. for reading horizontal and vertical anicles. for
tiaauous traverse and have iiproxintately the leveling and for reading the niagieti bWar-

whn hemdde oitof a oei o i runton pocket transt-Sce Brunton compasm.
grade with its ends. If tile middle support for bbl xs-c pitlelai.

tapelenth hic cotais te boke grde. bubble uetunt-A sextant in which the bubble
of a spirit level selves a'j the horizon.

broken tape measurement (surveying)-The Bulr mehdo w.tairdcin-u,
short distances measured and accumulated to Har-ular(orBular method of issak eucin -
total it full tape length when a standard IOU staticrdluctiar on. ilad eto f
foot tape cannot be held horizontally without sticrdti.
plumbing from above shoulder level. Also bull's-eye level-.&c circular level.
called break tape; breaking tape. burn-A term used by lit hographers to denote

broken -telescope transit-A precise astronomic the process of exposing a press plate.
transit or theodolite in which the light pass-

Fing through the objective is reflected through burnish-I. (general) To po~lish by friction
a right angle by P. prism placed in the trun- with anl instrument of hone, glass, or. Steel.
nion axis. 2. (Cartograp~hyv) a, To restore 44 surface, usu-

allyN pap~er, to its original ink roecejutive sur-
Brown gravity apparafus--An apparatus for face by polishring or burnishing. b, To aipply

measurinzg the acceleration of gravity which wax-Iracked stickup oil ally material by heat
utilizes the Mendenhall pendulum, but has a resulting froml frictiomn by bimanishing. :1.
clamping device for holding the pendulum in (lithography) To remove smiall unwanited
thle receiver when being transported from imagery from a press plate, by use of etch
station to station, and which utilizes an ekec- stick or snakeslip.
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C-constant--See level costant. lines; the term can also be applied properly~to corresponding surveys outside the public
C-factor-An empirical value which expresses laodsaoug surveys arheully

the vertical measuring capability of a given lands, although such surveys are usually

stereoscopic system; generally defined as the

ratio of the flight height to the smallest con- cairn-An artificial mound of rocks, stones, or
tour interval accurately plottable. The C.fac. masonry usually conical or pyramidal, whose
tor is not a fixed constant, but varies over a purpose is to designate or to aid in identify-
considerable range, according to the elements ing a point of surveying or of cadastral im-
and conditions of the prot.3grmmetric sys- portance.
tern. In planning for arial photography, the calculated altitude-See computed altitude.
C-factor is used to determine the flight height

required for a specified contour interval, cam- calendar day-The period from midnight to
era, and instrument system. Also called alti- midnight. The calendar day is 24 hours of
tude-contour ratio, mean solar time in length and coincides with

the civil day unless a time change occurs
CGM-13B Mission Card-A unique product de- during the day.

signed not only to give accurate positional
information on CGM-13B targets with re- calendar month-A division of the year as de-
spect to launch oites but also to provide mag- termined by a calendar, approximately one.
netic variation and other specific values pe- twelfth of a year in length. While arbitrary
culiar to the CGM-13B guidance system. Pro- in character, the calendar month is based
vided with the CGM-13B Mission Card is a roughly on the synodical month. The calendar
tab-run of the required "set-in" values for month ranges in length from 28 to 31 mean
each mission. solar days.

cadastral control-(USPLS) Lines established calendar year-A conventional year based on
and marked on the ground by suitable monu- the tropical year and adjusted by "leap
ments, which are used as starting and closing years" to fit the non-integral length of the
points in surveys of the public domain of the tropical year.
United States. calibrated focal length (CFL)-. An adjusted

adastral map--A map showing the boundaries value of the equivalent focal length so corn-
of subdivisions of land, usually with the bear- puted as to distribute the effect of lens dis-
ings and lengths thereof and the areas of tortion in a desired manner over the entire
individual tracts, for purposes of describing field used in a camera. 2. The distance along
and recording ownership. Sometimes called a the lens axis from the interior perspective
property map. See also plat. center to the image plane, the interior center

of perspective being selected so as to dis-
cadatra suvey- suveyrelaingto and tribute the effect of lens distortion over the

boundaries and subdivisions, made to create
units suitable for transfer or to define the entire field.

limitations of title. The term cadr tral survey calibration-The act or process of determining
is now used to designate the surveys of the certain specific measurements in a camera or
public lands of the United States, including other instrument or device by comparison
retracement surveys for the identification with a standa:d, for use in correcting or
and resurveys for the restoration of property compensating for errors or for purposes of
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record. see aiso camera calibration; field call- elso aerial camera; W-4 camera; ballistic
bration; shop calibration, camera; continuous-strip camera; co, y cam-

calibration card- A card having a list of call- era, direct-s camera; ftaita came a hime -
bration corrections or calibrated values.camera; hoi-zon camera; mapping camera; multiple.camn.

calibration constsnts--The results obtained by era assembly nultip i-lens camera; PC-
calibration, which give the calibrated focal 1000 camera luc Camera; photogram.
length of the lens-camera unit and the rela- metric cam, si uing camera; preci-aion
tionship of the principal point to the fiducial camera; re : .otating prism camera;
marks of a camera and give significset, call- split cameras, '"r camera; stereomcric
bratior. correctiona foi- lens distortions. camera; terresri -mera: trimetrogon erm-era; zenith cariera.

calibration correction-The value to be added e z

tb or subtracted from the reading of an in- camera axis--An imaginary line through tl,
strument o obtain the correct reading. optical center of the lens perpendicular to the

negative photo plane.
calibration error-See instrument error.

camera calibration-The determination of the
calibration plate-A glass negative exposed calibrated focal length, the location of the

with its emulsion side corresponding to the principal point with re:7-ect to the fiducial
position of the emulsion side of the film in marks, the point of symi !try, the resolution
the camera at the time of exposure. This of the lens, the degree of flatness of the focal
plate provides a record of the distance be- plane, and the lens disf rtion effective in the
tween the fiducial marks of the camera. Also focal plane of the camerA and rcferred to the
called a master glass negative or flash plate. particular calibrated focal length. In a mul-

tiple-lens camera, the calibration also in-calibration table-A list of calibration correc- eludes the determinauion of the angles be-
tions or calibrated values, tween the component perspective units. The

calibration templet (photogrammetry)-A tem- setting of the fiducial marks and the posi-
plet of glass, plastic, or metal made in ac- tioning of the lens are ordinarily considered
cordance with the calibration constants to as adjustments, although they are sometimes
show the relationship of the principal point performed during t!'e calibration process.
of a camera to the fiducial marks; used for Unless a camera is specifically referred to,
the rapid and accurate marking of principal distortion and other optical characteristics
points on a series of photographs. Also, for of a lens are determined in a focal plane Io-
a multiple-lens camera, a templet prepared cated at the equivalent focal length and the
from the calibration data and used in assem- process is termed lens calibration.
bling the individual photographs into one camera lucida-A monocular instrument using
composite photograph, a half-silvered mirror, or the optical equiva-

call-(USPLS) A reference to, or statement of, lent, to pernit superimposition of a vertical
an object, course, distance, or other matter image of an object upon a plane. Also called
of description in a survey or grant, requiring camera obseura. See also sketchmaster.
or calling for a corresponding item on the camera obscura-See camera lucida.
land.

camera station-The point in space occupied by
Callippic cycle-Four Metonic cycles or approxi- the camera lens at the moment of exposure.

mately 76 years. In aerial photography the camera station is

camera-A lightproof chamber or box in which called the air station. Also called exposure
the image of an exterior object is projected station.
upon a sensitized plate or film, through an camera transit-See phototheodolite.
opening usually equipped with a lens or
lenses, shutter, and variable aperture. See Canadian grid-See perspective grid.
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K cantilever extension- -Phototriangulation from notations may include elevation values for

a controlled area to an area of no control, airfields, cities, and large bodies of water;) Also, the connection by relative orientation new construction and destroyed or dismantled
and scaling of a reries of photographs in a roads, railroads, bridges, dams, target instal-
strip to obtain strip coordinates. Often short- lations, and culturai features of landmark
ced to exten aoni significance.

Cape Canaveral datum-This datum is basically argraphic compilation-See compilation,

the same as the North American Datum of definition 1.
1927. At Cape Kennedy, the datum differ- cartographic film-Film with a dimensionally
ences are zero at triangulation station Cen- stable base, used for map negatives and/or
tral and Central SE Base. Datum differpnce. positives. Usually referred to by trade name.
for other points may be determined by sub- cartographic license-The freedom to adjust,
tracting North American Datum of 1927 val. add, or omit map features within allowable
ues from the Cape Canaveral datum values. limits to attain the best cartographic ex-
See alo North American Datum of 1927. pression. License must not be construed as

captioning--See preferred term titling. permitting the cartographer to deviate from
sp~ecifications.

cardan link-A universal joint. An optical ear-
dan link is a device for universal scanning cartographic photography-See mapping pho-
about a point. tography.

cardinal lines--(USPLS) A general term apply- cartographic program-The summation of car-

ing, collectively, to base lines and principal tographic products and services to be accom-

meridians. See also base line; principal mer.d- plished in a given time period with a speci-
inn. fled amount of manpower and dollar re-

sources.
cardinal points--I. Any of the four principal

astronomical directions on the surface of the cartography-The art and science of expressing

earth: north, east, south, west. 2. (optics) graphically, by maps and charts, the known

Those points of a lens used as reference for physical features of the earth, or of another
determining object and image distances. They celestial body; often includes the works of
inc!ude principal planes and points, nodal man and his varied activities.
points, and focal points. cartometric scaling-The accurate measure-

Carpentier inversor-One of the inversors ment of geographic or grid coordinates on a
map or chart by means of a scale. This

wnich corrects for the Scheimpflug condition method may be used for plotting the posi-
in a rectifier if the negative, lens, or easel tions of points, or determining the location
planes are tilted and not parallel, of points.

carrying contour-A single contour line repre- carving-The development of the model surface
• .iting two or more contours, used to show by carving away the steps ,f the plaster step
vertical or near-vertical topographic features, cast in the production of relief models.
snch as cliffs and fills. Cassini map projection-A conventional map

Cartesion coordinates--A coordinate system in projection constructed by computing the
which the locations of points in space are lengths of arcs along a selected geographic
expressed by reference to three mutually per- meridian and along a great circle perpendicu-
pendicular planes, called coordinate planes. lar to that meridian, and plotting these as
The three planes intersect in three straight rectangular coordinates on a plane.
lines called coordinate axes. Cassini-Soldner map projection-Similar to a

cartographic annotation-The delineation of polyconic map projection except that it uses
additional data, new features, or deletion of but one central meriian for a whole series.
damaged or dismantled features on a mosaic Best adntpted for north-south belts and large-
to portray current details. Cartographic an- scale maps of small areas.
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rating-The process of reproducing relief mod- elesial line of postiov-A line of position de.-
els in plaster or epoxy from the terrir bht o termined by means of one or more celestial
of the mode), or after the surface of the bodies.
model has been developed. Models are first celestial longitude--Anrular distance east of
cast negative, from which any number of the vernal equinox, along the ecliptic; the ar
positive castings may be made. of the ecliptic or the angle at the ecliptic pole

mamdioptrie system (optics)-An optical sys- between the circle of latitude of the vernal
tern containing both refractive and reflective equinox and the circle of latitude of a point
elements, on the celestial sphere, measured eastward

catenary correction (tapirg)-See sag correc- from the circle of latitude of the vernal equi-
nox, through 3600. Also called ecliptic kio .

tion (taping). tude.

catoptric system (optics)}-An optical system celestial mechanics-The study of the theory of
in which all elements are reflective (mirrors). the motions of celestial bodies under the in-

cautionary note-Information culling special at- fluence of gravitational fields.
tention to some fact, usually a danger area, celestial meridian-An hour circle of the celes-
shown on a map or chart. tial sphere, through the celestial poles and

celestial coordinates--Any set of coordinates the zenith. The two intersections of the celes-

used to define a point on the celestial sphere. tial meridian with the horizon are known as
the north and south points.

celestial equator-aThe great circle on the celes-
tial sphere whose plane is perpendicular to celestial observation-Observation of celestial
the axis of rotation of the earth. Also called phenomena. The measurement of the alti-tude of a celestial body, and sometimes to

measurement of azimuth, or to both altitude
celetial equator system of coordinates-A set and azimuth. Also the data obtained by such

of celestial coordinates based on the celestial measurement.
equator as the primary great circle; usually
declination and hour angle or sidereal hour celestial parallel-See parallel of declination.
angle. Same as equator system; equatorial celestial pole-.Either of the two points of in-
system; equinoctial system of coordinates. tersection of the celestial sphere and the

celestial fix-A position established by means extended axis of the earth.

of observation on one or more celestial bodies. celestial refraction--See astronomical refrac-

celestial geodesy-The branch of geodesy which Lon.

utilizes observations of near celestial bodies, celestial sphere-A sphere of indefinitely large
including earth satellites, to determine the radius, described about an assumed center,
size and shape of the earth. and upon which positions of celestial bodies

are projected along radii passing through the
elestial rcircle of the celestial bodies. For observations on bodies within

sperefrmdb h n the neretino the cer cne-stecne o h at.Frbdesphere formed by the intersection of the ce- the limits of the solar system, the assumed
of tilherh and pecla thog the zenith- center is the center of the earth. For bodies

nadr le. Al caed er arto the zenith- where the parallax is negligible, the assumed
line. Also called rational horizon, center may be the point of observation.

celestial latitude-Angular distance north or celestial triangii--.A spherical triangie on the
soulth of the ecliptic; the arc of a circle of celestial spher-, f-specially the navigational
latitude between the ecliptic and a point on triangle.
the celestial sphere, measured northward or
southward from the ecliptic through 900, and center line-. (USPLS) The line connecting
t,.h'-d N or S to indicate the direction of opposite corresponding quarter corners or op-

n :.-&surement. Also called ecliptic latitude. posite subdivision-of-section corners or their
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theoretical positions. 2. A line extending central force field-The spatial distribution of
from the true center point of overlapping the influence of a central force.
aerial photos through each of the transposed central force orbit-The theoretical orbit
center o it pointachieved by a particle nf negligible mass mov-

center of gravity-The point at which all the ing in the vicinity of a point mass with no
given muss of a body or bodies may be re- oillet furcea acting; an unperturbed orbit.
•gwded to be concentrated as far as motion central meridian-I. The line of longitude at
is concerned. Also called center of mass, the center of a projection. Generally the basis

center of Instrument-The point on the vertical for constructing the projection. 2. (state
axis of rotation of an instrument at the same plane-coordinate system) The meridian used
elevation as the axis of collimation when that aa the axis of Y for computing projection
axis is in a horizontal position. In a transit tables for a state coordinate system. The cen-
or theodolite, it is close to or at the intersec- tral meridian of the system usually pases
tion of the horizontal and vertical axis of close to the center of figure of the area or
the instrument, zone for which the tables are computed.

center of mus-See center of gravity. central-point figure-A triangulation figure
consisting of a polygon with an interior sta.

center of oscillation (pendulum)-The position tion, formed by a series of adjoining triangles
in a compound pendulum of the particle with a common vertex at the interior station.
which corresponds to the heavy particle of
an equivalent simple pendulum. The centers central repository-See centralized data library.
of suspension and oscillation are interchange- centralized data library-The primary Depart-
able If the center of oscillation is made the ment of Defense library where all data of a
center of suspension, the former center of designated subject are maintained for serv-
suspension becomes the new center of oscil- icing all authorized Department of Defense
lation. This principle is the basis of design agencies. Also called central repository.
of compound reversible pendulums. centrifugal force-The force with which a body

center of projection-See perspective center. moving under constraint along a curved path

center of radiation-See radial center. reacts to the constraint. Centrifugal force
acts in a direction away from the center of

center of suspension (penulum)-The fixed curvature of the path of the moving body.
point about which a pendulum oscillates. See As a force caused by the rotation of the earth
also center of oscillation. on its axis, centrifugal force is opposed to

gravitation and combines with it to form
center of the photogrph-See photograph cen- gravity. Contrast with centripetal force.

K ter.
center point-See radial center. centripetal force-The force directed toward

the center of curvature, which constrains a
centimeter-gram-second system A system of body to move in a curved path. Contrusted

units based on the centimeter as the unit of with centrifugal force.
length, the gram as the unit of mass, and the ehain-A device used by surveyors for measur.
mean solar second as the unit of time. ing distance, or the length of this device as
Usuaiy referred to as c.g.s, system. a unit of distance. The usual chain is 66 feet

central fore--A force which for purposes of long, and consists of 100 links, each 7.92
computation can be considered to be concen- inches long. See also Gunter's chain; engi-
trated at one central point with its intensity neer's chain.
at any other point being a function of the chain gage-See tape gage.
distance from the central point. Gravitation
is considered as a central force in celestial chaining-See taping.
mechanics. chaining pin-See pin.

3)
33



ehalwmger- See nterrop torhremporr C t; gbiique Mercator chart; obsolete

chart; Operational Navigation Chart; ortho-

chambered spirit level-A level tube with a par- graphic chart; orthomorphic chart; per&ptc-

tition near one end which cuts oft a sll air tive chart; pilot chart; Pilotage Chart; plan-

reservoir so arranged that the lelgth of the ning chart; Iotting chart; polar chart; poly-

bubble can be regulated. conic chart; radar chart; rectangular chart;

character-The distinctive trait, quality, prop- mfto -e hart, ssifh chart; sech and rescue

erty, or behavior of man-made or natural fea- chart; semt conic chart; sectional chart;

tures as portrayed by a cartographer, The sextant chart; simple conic chart; star chart;

more character applied to detail, the more stereographie chart; surface chart; tidal cur-

closely It will resemble these features as they rent chart; time zone chart; track chart;

appear on the surface of the earth. Con- transverse chart; transverse Mercator chart;

trasted with generalization. virtual Per reftectoocope (VPR) chart; visi-

bility chart; World Aeronautical Chart.

characteristic curve (photography)-A curve

showing the relationship between exposure chart datum-See hydrographic datum.

end resalting density in a photographic im- charted depth-The vertical distance from the

age, usually plotted as the density (D) tidal datum to the bottom surface.

against the logarithm of the exposure (log

E) in candle-meter-seconds. It is also called charting photography-See mapping photog-

the Ii and D curve; the sensitometric curve; raphy.

the D log E curve; time-gamma curve; den- chartlet-A small chart, such as one showing

sity-exposurt curve. See also contrast; den- the coverage of a loran rate, or those an-

sity, definition 1. hexed to Notices to Mariners.

chart-i. (noun) A special-purpose map, gen- check point-I. A predetermined point on the

erally designed for navigation or other par- earth's surface used as a means of controlling

ticular purposes, in which essential map in- movement, a registration target for fire ad-

formation is combined with various other justment, or a reference for location. 9. Geo-

data critical to the intended use. 2. (verb) graphical location on land or water alxve

To prepare a chart, or engage in a charting which the position of an aircraft may be de-

operation. See also aeronautical chart; aero- termined by observation or by electronic

nautical pilotage chart; aeronautical plan- means. 3. A point, selected on obliques only,

ning chart; air target chart; anchorage in the vicinity of each tie point and distant

chart; approach chart; azimuthal chart; aW. point for the purpose of checking the identi-

muthai equidistant chart; Baldwin solar fication of these points.

chart; bathymetrie chart; chartlet; coastal check profile-A profile plotted from a field

chart; combat chart; conformal chart; conic survey and used to check a profile prepared

chart; conic chart with two standard patal- from a topographic map. The comparison of

les; consol chart; cotidal chart; current the two profiles served as a check on the

chart; Decca chart; enroute chart; equatorial accuracy of the contours on the topographic

chart; firing chart; general chart; goomoic map,

chart; great circle chart; harbor chart; his- checked spot elevation-An elevation deter-
toia hr;hydrographic chart; ice chat cekezptelvto-A;lvtindtr

toricalpproach chart; mined by two or more independent sets of

inde chart; instrument approach chart; iso- measurements, or by a closed traverse, in

hiogriv chart; s~oagnotc chart; isoporic which the results agree within a specified

chart; Lambert conformal chart; local chart; limit,

long range navigation chart; loran chart; checking pomitive-A composite printing on

magnetic chart; Maraden clart; mean chart; glass of the contour and drainage drawings

Mercator chart; meteorological chart; mile- used on the shadow projector for checking

age chart; misce~aneoum chart; modified the horizontal accuracy of landforms to be

Lambert conformal chart; new chart; oblique developed on relief models.
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chopping (star or satellite trails) lnterrupting vertical crcle; principal vertical circle; sec.

the photographic image of a star or satellite ondary circle; secondary great circle; amnal

trail by a shutter or other device to provide circle; soistitial colure; tilt circle; vertical

precise timing and orientation data for geo- circle.
detic observations of aerospace vehicles circle of confusion (optics)-The circular im-
against a stellar bi.wkground, age of a ditant poLnt ohject ase formed in a

chord-l. (route surveying) Chord used in fcal plane by a lens. A distant point object

highway and other surveys to indicate a (e.g., a star) is imaged in a focal plane of a

straight line between two points on a curve lens as a circle of finite size, because of such

regardless of the distance between them. 2. coaditions as (1) the focal plane's not being

(USPLS) The line of a, reat circle connect- placed at the point of sharpest focus, (2) the

ing any two selected corners on a base line, effect of certain aberration&, (3) diffraction

standard parallel, or latitudinal township at the lens, (4) grain in a photographic

boundary. emulsion, and/or (5) poor workmanship in
the manufacture of the lens.

chorographic map-Any map representing
arge regions, countries, or continents on a circle of declination-See hour circle.

small scale. Atlas and small scale wall maps circle of equal altitude--See parallel of altitude,

circle of equal decUnatlon-See parallel of dec1-

chromatic aberration-See lateral and longi. nation.
tudinal chromatic aberration, circle of latitude--i. A great circle of the celes-

chronograph-An instrument for producing a tial sphere through the ecliptic poles, and
graphical record of time as shown by a clock hence perpendicular to the plane of the eclip-
or other device. In use, a chronograph pro- tic. 2. A meridian, along which latitude is
duces a double record: The first is made by measured.
the associated clock and forms a continuous circle ol longitude--. A circle of the celestial
time scale with significant marks indicating sphere, parallel to the ecliptic. 2. A circle on
periodic beats of the time keeper; the second the surface of the earth, parallel to the plane
is made by some external agency, human or of the equator; a parallel, along which longi-
mechanical, and records the occurrence of an tude ia measured. Also called parallel of lati.
event or of a series of events. tude.

chronometer-A portable timekeeper with corn- circle of perpetual apparition-That circle of
pensated balance, capable of showing time the celestial sphere, centered on the polar
with extreme precision and accuracy. See axis and having a polar distance from the
also break-circuit chronometer; hack chro- elevated pole approximately equal to the lati-
nometer. tude of the observer, within which celestial

chronometer correction-See clock correction. bodies do not set. Contrasted with circle of

chronometer error-The amount by which the perpetual occultation.

chronometer differs from Greenwich mean circle of perpetual occultation-That circle of

time. the celestial sphere, centered on the polar
axis, and having a polar distance from the

chronometer rate-'qee clock rate. depressed pole approximately equal to the

cine-theodolite-A photographic tracking in- latitude of the observer, within which celes-
strument which records on each film frame tial bodies do not rise. Contrasted with dr-
the target and the azimuth and elevation cle of perpetual apparition.
angles of the optical axis of the instrument, circle of poition-A small circle on the globe

circle- 3ee colures; diurnal circle; equinoctial (earth) at every point of which, at the in-
colure; great circle; horizonal circle; hour stant of observation, the observed celestial
circle; parallel of altitude; parallel of declina- body (sun, star, or planet) has the same alti-
tion; polar circle; primary great circle; prime tude and, therefore, the same zenith distance.
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circle of right ameenaon-See hour circle, cslunar-1. This side of the moon. 2. Of or per.
taining to phenomena, projects, or activity in

circle of the spher--A circle upon the surface the spac between the earth and the moon,
of the sphere, specifically of the earth or of or between the @%rth and the moon's orbit.
the heavens, called a great circle when It*
plane passes through the center of the cistern barometer-A mercury barometer in
sphere; in all other cases, a small circle. which a column of mercury is enclosed in a

vertical glas tube, the upper end of which
circle position-See position, definition 4. is sealed and exhausted of air, and the lower
circuit (leveling or traverue)-A continuous end placed in a cistern or reservoir of mer-cic~ (oein o tavra)- cntnuus cury which is exposed to atmospheric pres,-

line of levels, a series of lines of levels, or a cury whi aspxpos o a he prescombination of lie or parts o ln o sure. The atmospheric pressure on the freecominaionoflins o patsof neaof surface of the mercury in the cistern deter-
levels, such that a continuous series of mea- s
ured differences of elevation extends around mines the height to which the mercury will

the circuit or loop and then back to the start- rise in the vertical tube. This may be meas
ing point. Also applied to a continuous line of ured, and the pressure reported in terms of
transit traverse in a similar manner. that height, as in inches of mercury.

circuit closure (leveUng)-The amount by city plan--A large scale, comprehensive map

which the algebraic sum of the measured d- of a city delineating streets, important build-

ferences of elevation around a circuit fas ings and other urban elements, if compatible
toeequal thetheortica oure of ero.it Sels with the scale of the map. Relief is shown
to equal the thoretial closure of zero. See when important. Also termed town pla

city survey-A specialized type of land survey
circular cylindrical coordinates-See cylindrical restricted to work completed primarily within

coordinates, the limits of a city.

circular level--A spirit level having the inside civil day-A solar day beginning at midnight.
surface of its upper part .,-round to spherical The civil day may be based on either apparent
shape, the outline of the bubble formed being solar time or mean solar time; it begins 12
circular, and the graduations being concen- hours earlier than the astronomical day of
tric circles. This form of spirit level is used the same date.
where a high degree of precision is not re-
quired, as in plumbing a level rod or setting civil time--Solar time in a day (civil day) that
an instrument in approximate position. Same begins at midnight. Civil time may be either

Sbull's-eye level and universal level, apparent solar time or mean solar time; it
may be counted in two series of 12 hours

circitlatlon map-See traffic circulation map. each, beginning at midnight, marked "a.m."
(ante meridian), and at noon, marked "p.m."

dreumferentor-A type of surveyor's compass (post meidian), or in a single series of 24
having slit sights on projecting arms. hours beginning at midnight.

circumlunar-Around the moon, generally ap- Clairaut' Theorem-A theorem that esta
plied to trajectories. lishes a relationship between the flatteningof the spheroid and the difference between

circum-meridian altltude--Exmeridian alti- the force of gravity at the pole and the force
tudes observed for determination of latitude of gravity at the equator.
when a heavenly body is close to transit, clamping error-A systematic error in observa-

tions made with a repeating theodolite causedcrcumpolar-Revolvng about the elevated pole by strains et up by the clamping devices of

without setting. A celestial body is circum- the instrument.
polar when its polar distance is approxi-
mately equal to or less than the latitude of Clarke spheroid (etlipsoid) of 1866--A refer-
the observer. ence ellipsoid having the following approxi-
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mate dimensionbs semimajor axis--,378,- elosng corner-(USPLS) A corner at the inter-
206.4 meters- semiminor axis-,86,683.8 section of a surveyed boundary with a previ-
meters, and the flattening or elliptfcty-l/ ously established boundary line. Closing cor-
294.97. ners arc established to further subdivide a

township, range, or section, and at the
Clarke spheroid (eilipaoid) of 180O-A refer- boundaries of reservations, grants, claims,j ence eilipsoid having the following npproxi- and other previously surveyed or segregated

mate dimensions; semimajor axls--,378,- tracts of land.
249,1 meters; and the flattening or ellipticity
-i/29a46. closing error--See error of Closure, de01ihtion I.

c losing the horizon-Measuring the last of afcation copy--a specialized item of source series of horizontal angles at a station, re.-
material used as a guide by the compiler and/ quirvd to make the 8eries complete around
or draftsman in preparing a map or chart. the horizon. At any station, the sum of the
Usually consists of detailed information per- horizontal angles between adjacent lines
raining to roads, railroads, city data, and the should equal 360.like that has been developed from fielM str-
veys. Usually furnished in the form of over- closing township corner-(USPLS) The point of
lays, annotated maps, drawings, photographs, intersection of a guide meridian or any range
or field sheets. line with the previously established standard

parallel, or a base line, when these lines are
clisuification survey-See field inspection, survey in the normal rectangular plan. Also,

the point of intersection of any township
ring y-prallax--See relative orientation, boundary line, either running north and

elinometer-A simple instrument used for south, or east and west, with any previously
measuring the degree of slope in percentage established line.
or in angular measure, closure-See error of closure, definition 1.

clock correction-The quantity which is added, closure of horizon-See error of closure, defi-
algebraically, to the time shown by a clock nition 6.
to obtain the time of a given meridian. If closure of traverse-See error of closure, defl-
the clock is slow, the correction is positive; nition 8.
if fast, negative, When applied to a chronomn-

eter it is called chronometer correction, closure of triangle-See error of closure, defi-
nition 7.

clock rate.-The amount gained or lost by a
clock in a unit of time. When applied to r coaltitude-The complement of altitude, or
chronometer, it is called chronometer rate. ninety degrees minus the altitude. The term

has significance only when used in connec-
clockwise angle-See angle to right. tion with altitude measured from the celes-

tial horizon, when it is synonymous with
closed traverse-A survey traverse which zenith distance.

starts and ends upon the same station, or
upon stations whose positions have been de- coastal chart-A nautical chart intended for in-
termined by other surveys. shore coastwise navigation when a vessel's

course may carry her inside outlying reefs
cloeest approach-i. The event that occurs and shoals, for use in entering or leaving bays

when two planets or other celestial bodies are and harbors of considerable size, or fur use
nearest to each other as they orbit about in navigating larger inland waterways.
the sun or other primary. 2. The place or coastilining-The process of obtaining data from
time of such an event, which the coast line can be drawn on a chart.

closing-The act of finishing a survey process Coast-Survey method-See triangle-of-error
so that the accuracy may be checked. method.
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coated len&--A lens whose air-glass surfaces to data reqjuirements available from existing
have been coated with a thin transparent filmn Department of Defense data libraries.

of such index of refraction as to ninitnize colmat-i. (physics and astronomy) To ren-
the light loss by reflection. This relcto de Arttoactaniferdicin;o
loas for uncoated lenses amounta to approxi- reder parallel as crtainin o ~it; to js

ma~l 4 Pr irzas the line of sight or lens axis of an Uptical
codeclinaton-rhe eurtiplement oi the declina- instrument so that it is in Its proper pusitior

tion. or ninety degreeq minus the declintion. relative to the other parts of the instrumont,
When the declination and latitude are of the 2. (photogrammectry) To adjust the fiduclal
same name, codeclination is the same as polar marks of a caniera so that they define the
distance measured iram the Plevated pole. principal rx)nt. Al.i called a4.jusitntmi for

coefficient of refraction-The ratio of thu re- collilmtlon; collimation; collimation adjust-
fraction angle at the point of observation to ment. Sce also collimating narks-, fiducial
the angle at the center of the earth sub- mrs eiiin1
tended by the arc connecting tile point of collimation adjustrncnt--See collimate, defini-
observation and the observed point. tion 2.

cogeld-Se copenatedgool.ecllimation axis--The line through the rear
cogeld-ee pe e EC~d*nodal point of the objective lens when it Is in

coincdence-1I. (bubble viewing) A prismatic proper position relative to the other parts of
arrangement common to leveling instruments the instrument.
wherein one half of opposite ends of the collimation error-The angle by which the line
leveling bubble are brought into view in a of sight of an optical instrument differs from
single image. Coincidence is achieved when
the two halves of the bubble ends match. 2. what it should be, Also called error of colli-
(pendulum) An exact agreement in occur- miin
rence of a prescr-ibed phase of the beat of a eollimnation plane-The plane described by the
free-swinging pendulum and a prescribed collimiation axis of a telescope of a transit
phase of the beat of a clock or chronometer. when rotated around its horizontal axis,

coincidence method (pendulum)-The determi- collmating eyepiece--A prismatic eyepiece used
nation of the period of a free-swinging pen- with a collimator.
duluni by observing the time interval be- collimnating marks--Marks on the stage of a re-
tween coincidences with a clock pendulum or duction printer or projection equipment, to
chronometer beat, which a negative or diapositive is oriented.

colatitude--The complement of the latitude, or collimator-An optical device for artificially
901 minus the latitude. Colatitude forms one creating a target at infinite distance, a beam
side, zenith to pole, of the astronomical tril- of parallel rays of light; used in testing and
angle. It is the side opposite the celestial adjusting certain optical instruments. It

body.usually consist:, of a converging lens and a
target, a system or arrangement of crosw

collatlon-1. The verification of the order, num- hairs, placed at the principal forus of the
ber, and date of maps. 2. The a smbling of lens. See also autocollimator; collimating eye-
pages of publications in sequence. pec; vertical collimator.

collecton-The process of arranging for and color composite--A composite in which the com-
obtaining existing data from one or more pnn mgsaesoni ifrn oos
source4 for a library file or a specific mapping, oetie a reo cop shonidffrntc.os
charting, and geodetic production program.

collection requirement-An identified gap in In- oo rdet-e hpoeretnig
formation or material holdings including gen- color-Intensified photoinap--See photomap.
eral requirement statements intended for color plate--A general term for the press plate
field collection action. Not intended to apply from which any given color is printed. Nor-
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I
mally, the term is modified to reflect a ape- Command Operational Priority Requirements

- cific color or type of plate, such as brown List (COPRL)--A list of the total Unified
plate, or contour platp. and Specified Comma nd/Department require-

color proof.. A single or cora 1,ste ropy nf oah merts for ATMP validated air target ma-
color of a polychnre (multiclor) priniting teials as compiled by each of the U & S Corn-whch ofy prohued by _(mun. methorpi mands and, as appiropriate, the Military De-partments. The COPHL includeE for -ah

color-proof process--A photomechiialeal print- required graphic, ah assigned relative prior-
ing process which makes posslble the corn- ity imsed on the "users" need, and also an
bining of negative separations by succesmive evaluation of the adequawy of intelligence/
exposures to produce a composite color proof radar annotations if the required coverage is
on a vinylite xhpu.t. The method is usually re- available.
ferred to by the manufacturer's trade name
of the materials used, cothen ctablishment-SLe establishment ofthe port.

color separation-. A photographic process
using filters, so that only multi-color copy can comparative cover--Coverage of the same area
be separated into the primary colors. 2. The or object taken at different times, to show
process of preparing a separate drawing, en- any changes in detail. See also basic cover.
graving or negative for each color required in comparator-1. An instrument or apparatus for
the production of a lithographed map or measuring a dimension in terms of a stand-
chart. ard. 2. A precision optical instrument used to

color-separation drawing--One of a set of draw- determine the rectangular coordinates of a
ings which contains similar or related fea- point with i, ipect to another point on any
tures, such as drainage or culture. There are plane surfate, such as a photographic plate.
as many drawings as there are colors to be 3. (surveying) 'n instrument for comparing
shown on lithographed copy, standards of length; for subdividing such

color-separation gude--Sce guide. standards; or for determining a standard
length of measuring devices (bar, tape, etc.).

colures--The hour circles through the equi- See also field comparator; monocomparator;
noxes and the solstices. See also equinoctial stereocomparator; vertical comparator (pen-
colure; solatitial colure. dulum).

coma-An aberration affecting the sharpness of comparator base-See field comparator.
images off the axis in which rays from a
point object off the axis passing through a compass-An instrument for indicating a hori-
given circular zone of the len comes to a zontal reference direction relative to the
focus in a circle rather than a point, and the earth. See also aperiodic compass; astrocom-
circles formed by rays through different pass; Brunton compass; circumferentor;
zones are of different sizes and are located at declinatoire; declinometer; earth inductor
different distances from the axis. Therefore, compass; gyrocompass; gyroscopic compass;
the image of a point object is comet-shaped. lensatic compass; liquid hand compass; mag.

netic compass; peep-sight compass; prismatic
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- compass amplitude-Amplitude relative to com-
acteristics of a chart to represent the sea pass east or west.
area, with such special characteristics as to compass bearing-Direction relative to north as
make the chart most useful in military opera- indicated by a compass.
tions, particularly amphibious operations.
Sometimes called a map-chart. compass index error-The instrument error inthe magnetic bearing given by readings of

combination plate--Halftone and line work on the net.

one plate. Also, two or more subjects corn-

bined on the same plate, compass north-See magnetic north.
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Co -o-A irwuk4u.... circle, usually strument, to compensate ior radial distortion
marked in degrees, indicating directions and introduced by the camera lens.
printed or inscribed on an appropriate me- eompitaton-L (cartography) The production
diuni. of a new or improved map, or portion of a

compas rule--A method of balancing a survey. rnap, from existing maps, aerial photographs,
Corrections corresponding to the closing er- surveys, new data ard other sources. 2. (pho-
rors in latitude and departure are distributed togrammetry) The production of a map, or
according to the proportion: length of line portion of a map, from aerial photographs and
to total length of traverse. The compass rule geodetic control data, by means of photo-
is used when it is assumed that the closing grammetric instruments. Sometimes called
errors are as much due to errors in observed stereocompilation. See also delineation;
angles as to errors in measured distancej. Klimach compilation method (reif); photo-

compm survey-A traverse survey which re- delineation; p iary compilation; seondary
lies on the magnetic needle for orienting the compiltion.
sequence as a whole or for determining the compilation history--Complete information re-
bearings of the lines individually. garding the development of a chart. It ex-

compensated geold-A theoretical geoid derived plains problems encountered and their solu-
from the actual geoid by the application of tion, and aids in simplifying the research and
computed values of the deflection of the ver- analysis of source materials considered for
tical which depend upon the topography and compilation or revision of other charts. The
icaltwtich dpendion Aocalled ogeoid. compilation history contains information on
iostatic compensation. A8o callthe planning factors, source materials util.

compensating backights and foresights-When ized, control, compilation methods, drafting,
backsight and foresight distances are equal reproduction, and edit procedures.
at a given position of a level instrument, the
effects of curvature, refraction, and lack of compilation instructions-Written directions
adjustment of line of sight (if bubble is describing cartographic sources and their use

leveled when taking a rod reading) are comn- in determining information to be compiled.

pensated for. Backsight and foresight dis- Compilation instructions are not to be con-
tnces are commonly controlled by the use fused with specifications.

of pacing or stadia. compilation manuscript-The original drawing,
compenatilng bae-ine measuring apparatus-- or groups of drawings, of a map or chart as

A base apparatus having a length element compiled or constructed from various data

composed of two metals having different co- on which cartographic and related detail is
effieients of thermal expansion, so arranged delineated in colors on a stable-base medium.
and connected that the differential expansion A compilation manuscript may consist of a

of its components will maintain a constant single drawing called a base manuscript, or
lenthof heeleen unerall temperature because of congestion, several overlays may

lenditon of e.eet ne be prepared showing vegetation, relief,
conditions of use.bepeae hwavettin rlef

names, and other information. Since the lat-
compemting error-An error that tends to off- ter is usually the case, the base together with

set a companion error and thus obscure or its appropriate overlays are collectively
reduce the effect of each. termed the compilation manuscript. The gen-

eral term manuscript is not recommendedcompen.satlng lens (photogranmetry)-Lenses without adequate qualification.

introduced into an optical system to correct

for radial distortion. compilation scale-The scale at which a map or
chart is delineated on the original manu.compensation plate (photogrammetry)-A script. This scale may be larger than repro.

glass plate having a surface ground to a pre- duction scale.

determined shape, for insertion in the optical

system of a dispositive printer or plotting in- compilation symbols-See symbols boolk
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c ompilad kap--A map incorporating informa- eompated besring-flearing angles determined

tion collected from various sources; not corn- by computation from known bearings. Simi-
piled from survey data made for the map in lar to computed azimuth angles.
question. computed data method-A method of rectiflca-

component-1. One of the parts into which tion with an autofocus rectifier whereby tilt
a vector quantity can be divided. For ex- existing in an aerial photograph is computed
ample, the earth's magnetic force at any and, from these computations, the instru-

point can be divided into horizontal and ver- ment settings are established mathematical-
tical components. 2. One of the parts of a ly. Rectification is then accomplished without
complete system. 3. See constituent, further comparison to templet or other guide

composte-Reproduction from a successive base.

series of images. A proof made by exposing concave lens-See negative lens.
color-separation negatives one after the other
on a single sheet of paper. Used in checking concluded angle (triangulation)-The third
and editing. Sometimes called composite angle of a triangle, not measured, but corn-
print, See also color compogite; color proof puted from the two other angles.

composite map-A map which portrays infor- condition equation-An equation which ex-
mation of two or more general types. Usually presses exactly certain relationships that
a compiled map, bringing together on one must exist among related quantities, which
map, for purposes of comparison, data which are not independent of one another, exist a
were originally portrayed on separate maps. priori, and are separated from relationshipsr odemanded by observation. See also angle

composite photograph (aerial photography)- equation; azimuth equation; correlate equa-
A photograph made by assembling the sepa- tion; latitude equation; length equation;
rate photographs, made by the several lenses longitude equation; normal equation; obser.
of a multiple-lens camera in simultaneous vation equation; perpendicular equation
exposure, into the equivalent of a photograph (traverse); side equation; side equation
taken with a single wide-angle lens. tests.

composite print-See composite. conditions--A term used in setting up equa-

compound centrifugal force-See Coriolis force. tions for computation and adjustment of

compound harmonic motion-The projection of

two or more uniform circular motions on a configuration of terrain-See topographic ex.
diameter of the circle of such motion. pression.

compound pendulum-Any actual pendulum. A conformal chart-A chart on a conformal pro-
compound pendulum may be considered as jection.
composed of an indefinitely large number of conformal map projeetion-A map projection
material particles, at different distances from on which the shape of any small area of the
the center of suspension, each constituting a surface mapped is preserved unchanged.
simple pendulum. The period of vibration (og- Same as orthomorphic map projection.
cillation) of the compound pendulum may be
taken as a resultant of the periods of the conic chart-A chart on a conic projection.
simple pendulums of which it is composed. conic chart with two standard parallels--A

compression-See flattening (of the earth), chart on the conic projection with two stand-

computed altitude--Altitude determined by ard parallels. Also called secant conic chart.
computation, table, mechanical computer, or conic map projection-A map projection pro-
graphics. duced by projecting the geographic meridians

computed azimuth angle-Azimuth angle de- and parallels onto a cone which is tangent to
termined by computation, table, mechanical (or intersects) the surface of a sphere, and
device, or graphics for a given place and time. then developing the cone into a plane. Conic
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map projectioi. may be considered as in- from which long-range measurements can be
clueing cylindrical map projectioiis when the taken.
apex of the cone is at an infinite distance
from the sliere, and projections on a tangent connecting traverse-A traverse which starts
plane hen shate dince cis ero.onic tangt and ends at separate points whose relativeplane when that distance is zero. Conic map positions have been determined by a survey

projections may be illustrated with a single of an eual r de r b acurey
conewhih i tagen totii seof an equal- or higher-order of accuracy,cone Which I& tallgent ". tile sphiere sor Wich

cuts the sphere along two parallels; or they consecutive mean-A smoothed representation
may be a sei'es of tangent cones, all with :f a time series derived by replacing each ob-
apexes of an extension of the axis of the served value with a mean value computed
sphere, at constantly increasing (or decreas- over a selected interval. Consecutive means
ing) distances from the sphere. It s bes. are used in smoothing to eliminate unwanted
used to show areas ol large longitudinal periodicties or minimize irregular variations.
rather than latitudinal distances. Also called Also called moving average; overlapping
tangent conical map projection, mean; running mean.

conic map projection with two standard paral- consol-A long-range radio aid to navigation,
les--A conic map projection in which the he emissions of which, by means of their
surface of a sphere or spheroid, such as the radio frequency modulation characteristics,
earth, is conceived as developed on a cone enable bearing to be determined.
which interects the sphere or spheroid along consol chart-A chart showing consol lines of
two standard parallels. The Lambert con- position.
formial projection is an example. Also called
secant conic map projection. constant error-A systematic error which is

the same in both magnitude and sign
conjugate distance-The corresponding dis- throughout a given series of observations,

tances of object and image from the nodal such as an index error of an instrument.
points of the lens. constant of aberration-The maximum aber-

conjugate Image points--A term formerly used -ation of a star observed from the surface of
to denote the images of a single object point the earth, 20.49 seconds of arc.
on two (or more) overlapping photographs. conatant of gravitation-The proportionality
Use of this term is not recommended as it factor (equal to 6.67 X 10" cm8/gm sec) in
may lead to confusion with accepted usage in the universal law of gravitation; i.e., every
optics, wherein conjugate points (object and particle of matter attracts every other par-
image) apply to one lens or lens system and ticle with a force that ia directly proportional
are physically related according to the equa- to the product of their masses and inversely
tions given under the definition of conjugate proportional to the square of their distance
distance. See preferred term corresponding apart. Also called gravitational constant;
image points. Law of Universal Gravitation.

conjugate image rays-See preferred term cor- constant presure chartSee isobaic chart.
responding image rays.

constituent-One of the harmonic elements in
conjupa.,. ooints--See corresponding images, a mathematical expression for the tide-pro-
conjunction-the situation of two celestial bod- ducing force and in the corresponding for-

ies having the same celestial longitude or mulas for the tide or tidal current. Each
the same sidereal hour angle. See also infer- constituent represents a periodic change or
ior conjunction; opposition; superior conjunc- variation in the relative positions of the
tion. earth, moon, and sun. Also called astronomi-

connection (geodetic)-The systematic elimina- cal tidal constituent; component; harmonic

tion of discrepancies between adjoining or

overlapping triangulatin networks for the constituent day--The duration of the earth's
purpose of establishing a common framework daily rotation relative to a fictitious star
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which represents one of the periodic tine- bars (rods), each 4 meters in length, so
producing forces; it approximates the leng h mounted that contact is effected by coinci-
of the lunar or solar day and correspond, to dence of lines on a rod and a contact-slide.
the period of a diurnal constituent of t ce Each rod forms a metallic thermometer with
the period of a semidiurnal constituent. he two zinc tubes, one on each side of the bar;
term is not applicable to the long-period n- opposite ends of the bar are fastened to the
stituents. ends of the tubes, the other ends of which are

free to move with changes of temperature.
contact base-line measuring apparatus- ) se

apparatus composed of bars whose I, tlis contact vacuum printing frame-See contact
are defined by the distance between th - end printing frame.
faces or points. In use, the bars are 1,-id end
Lo end, one bar being kept in positior while contact vernier-The usual type of vernier,
another bar is being movcd ahead. having the vernier scale and the graduated

circle in physical contact.
contact glasd--See focal-plane plate. continuous-strip camera-A camera in which

contact plate-See focal.plane plate, the film moves continuously past a slit in the
focal plane, producing a photograph in one

contact print-A photographic image produced unbroken length by virtue of the continuous
by the exposure of a sensitized emulsion in motion of the aircraft.
direct contact with a negative or positive
transparency. continuous-strip photography-Photography of

a strip of terrain in which the image remains
contact printer-A device which provides a unbroken throughout its length along the

light source and a means for holding the neg- line of flight.
ative and the sensitive material in contact
during exposure. Also, a specialized device continuous tone-An image which has not been
for exposing diapositive plates at the same screened and contains unbroken, gradient
scale as that of the negative, tones from black to white, and may be either

in negative or positive form. Aerial photo-
contact printing frame-In photography and graphs are examples of continuous tone

platemaking, a device for holding the nega- prints. Contrasted with halftone; line copy.
tive and the sensitive material in contact

during exposure. The light source may or continuous tone gray scale-A scale of tones
may not be a separate element. If the frame from white to black or from transparent to
contains a vacuum pump to exhaust all air opaque, each tone of which blends impercep-
within the frame to insure perfect contact tibly into the next without visible texture or
between the negative and the sensitive ma- dot formation. Also called continuous wedge.
terial, it is known as a contact vacuum print- Contrasted with step wedge.
ing frame.

continuous wedge-See continuous tone graycontact screen-A halftone screen made on a scle.

film base and used in direct contact with the

film or plate to obtain a halftono pattern contour-An imagirary line on the ground, all
from a continuous-tone original. See also points of which are at the same elevation
magenta contact screen, above or below a specified datum surface,

contact size-In reproduction, printing to the usually mean sea level.
same size as the original. Often referred to cortour finder-A storeroom instrument of sim-
.), one-to-one (1:1). See also scae of repro- pie design for use with photographic prints.
auction. This instrument does not provide a method

contact-slide base-line measuring apparatus-- of compensating for scale changes in differ-
A modified contact base-line measuring ap- ent parts of the model resulting from dif-
paratus consisting of two steel measuring ferences in relief.
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contour interval--The dilference in elevation control hase-A surface upon which the map
between ad'acent contours. Sce aso variable projection and ground control are plotted and
contour im.-. 0. upon which templets have been a&embled or

contour line---A line on a map or a chart con- aerotriangulation has been accomplished and
necting po)ints of eq ~ elevation. See also the control points thus determined have been

accurate contour; approximate contour; car-
rying contour; depression contour; depth egntrol data card-A card containing positional
curve; form lines; geoid contour; index con. data and descriptions of individual horizontal
tour; intermediate contov-; iua level con- and/or vertical control points. Also called
tour; supplementary contok:. geodetic data sheet. &e allo trig list.

contour map-A topographic map which por- control fdight-See control strip.
trays relief by the use of contour lines, control markings-A special note, or handling

contour sketching-Freehand delineation of the note, depicted on the face of a target graphic
surface relief on a map as seen in perspec- and/or backup indicating the need for con-
tive view, but controlled h-, locations on the trolled dissemination of the graphic.
map corresponding to salient points on the control net-See survey net.ground. control point (photograametry)-Any 

stationcontour value-A numerical value placed upon in a horizontal and vertical control system
a contour line to denote its elevation rela- that isridentifieddoneatphotographoandyused

tiveto gien atu, usall men sa lvOL that is identified on a photograph and usedtive to a given datum, usually mean sea level,. o orltn h at hw nta ht.for correlating the data shown ont that photo-
contrary name-A name oppL site or contrary graph. The term is usually modified to reflect

to that possessed by some ii:ng else, as decli- the type or purpose such a5 ground control
nation has a name contrary to that of lati- point, horizontal control point, photocontrol
tude if one is north and the other south. If point, picture control point, and vertical con-
both are north or both are south, they are trol point. See also secondary control point;
said to be of same name. supplemental control point.

contrast (photography).--The actual difference control-point photography-Shoan-controlled
in density between the highlights and the aerial photography consisting of two short,
shadows on a negative or positive. 'rontrast right-angle flights intersecting over a target
is not concerned with the magnitude of den- or secondary control point.
sity, but only with the difference in densities.
Also, the rating of a photographic material control station-An object or mark on the
corresponding to the relative density differ- ground of known position or elevation, or
ence which it exhibits. See also characteristic both, in a network of ground control. Control
curve; density, definition 1. stations constitute the framework by which

map details are fixed in their correct position,control-I. The coordinated and correlated di- azimuth, elevation, and scale with respect to
mensional data used in geodesy and cartog- the earth's surface.
raphy to determine the positions and eleva-
tions of points on the earth's surface or on a control-station identification-See photoidenti-
cartographic representation of that surface. fication.
2. A collective term for a system of marks or
objects on the earth or on a map or a photo- catrol strip (aerial photography)-A strip of
graph, whose positions or elevation, or both, and accomplishing later aerial photography,
have been or will be determined. See also an aos h in aei ot r
astronomical control; basic control; cedastral or t o alle control i a eligot
control; electronic control; geodetic control; stri. Also called control flight; tie flight;
ground control; horizontal control; Laplace
control; level control; photogrammetric con- control survey-A survey which provideb posi-
trol; recover; starting control; supplemental tions, horizontal and vertical, of points to
control; vertical control which supplementary surveys are adjusted.
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The fundamental-control survey of the converging lens-See positive lens.
rUnited States provides the geographic posi-

tions, and plane coordinates, of triangulation conversion-The method of computation used
and traverse stations and the elevations of to restate one system of calculations into an-

bench markA which are used as the bases for other, e.g., to convert meters into feet. Con-

hydrographic surveys of the coastal waters, version is usually accomplished by the use of
for the control of the topographic survey of conversion factors, scales, and tables.

the United States, and for the control of conversion angle-The angle between the
many state, city, and private surveys. rhumb line and the great circle between two

control survey cla fication-A series of desig- points.
nations to classify control surveys according conversion factor-A quantity by which the
to their precision and accuracy. The highest numerical value made in one system of units
prescribed order of control surveys is desig- must be multiplied to arrive at the numerical
nated first order; the next lower prescribed value in another system of units.
classification, second order; and so on.

controlled map-.A map with precise horizontal conversion scale-See conversion.

and vertical ground control as a basis. Scale, conversion table-See conversion.
azimuth, and elevations are accurate.

controlled mosaic-A mosaic oriented and convertible lens--A lens containing two or more

scaled to horizontal ground control; usually elements which can be used individually or

assembled from rectified photographs. in combination.

convergence constant-The angle at a given convex lens-See positive lens.
latitude between meridians 10 apart. Some-times loosely called convergency, a term conybeare leveling rd-A speaking rod having
ticme e looserly l e n ver en, af tm tenth-of-foot divisions, alternately black and
which more properly is the equivalent of con- white, each division having on it three nexa.
vergence, gons in the contrasting color, white or black.

convergence :' meridians-The angular draw-
ing together of the geographic meridians in coordinate axes--The two reference lines at
passing from the equator to the poles. At the right angles to each other and passing
equator, all meridians are mutuadly parallel; through the point of origin.
passing from the equator, they converge until coordinate conversion-Changing the coordi-
they meet at the poles, intersecting at angles nate values from one system to those of an-

that are equal to their differences of longi- other system; e.g., geographic coordinates to

tude. The term convergence of meridians is Universal Transverse Mercator grid coordi-

used to designate also the relative difference nates.

of direction of meridians at specific points

on the meridians. Thus, for a geodetic line, coordinate plane-See Cartesian coordinates.
the azimuth at one end differs from the azi- coordinate protractor--A square-shaped pro-
muth at the other end by 1800 plus or minus tractor having graduations on two adjacent
the amount of the convergence of the merid- edges with the center at one corner. It is
ans at the end points, equipped with a movable arm turning about

convergent camera-See split camera. the center, and graduated to show linear
quantities on a given scale. The protractor isconvergent model datum-See model datum, covered with a grid of the same scale and

convergent photography-See split photog- units as the arm.
raphy. coordinate transformation-A methernatical or

convergent position-A split camera installation graphic process of obtaining a modified set
so positioned that the plane containing the of coordinates by rotating the coordinate
camera axis is parallel to the line of flight, axes from their point of origin.
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coordinated series-A series of geographically directly. Also called rectangular coordinate
integrated target charts and other graphics plotter,
of a uniform scale and format developed to coplanar-Lying in the same plane.
provide continuous and complete coverage of
a large area. Often shortened to series, copy-The manuscript or text furnished for re-

coordinates--Lnear or angular quantities production. See also continuous tone; line

which designate the position that a point copy; tone copy.

occupies in a given reference frame or sys- copy (copying) cmmera-A precision camera
tern. Also used as a general term to de-ignate used in the laboratory for copying purposes.
the particular kind of reference frame or sys- Also called process camera.
tern, such as plane rectangular poinhisbatns n o
or spherical coordinates. See also assumed copy preparation-The assembling into proper
plane coordinates; astrommical coordinates; position of the text and art to be photo-

Cartesian coordinates; celestial equator sys- graphed for reproduction.
tern of coordinates; cylindrical coordinates; co-range line-A livie through points of equal
curvilinear coordinates; earth fixed coordi- tidal range.
nate system; ecliptic system of coordinates;
galactic system of coordinates; geocentric c o iolis correction-A correction appliel to an
ordinates; geodetic coordinates; geographic assuned position, celestial line of l, tion,
coordinates; geetnagnetic coordinates; grid celestial fix, or to a computed or observed
coordinates; ground space coordinate system; altitude to allow for apparent acceleration
horizon system of coordinates; hour angle due to Coriolis acceleration.
system (of coordinates); inertial coordinate Coriolis force-The inertial displacement of
system; local coordinate system; model co- force exerted on any moving object on the
ordinates; oblique coordinates; origin of co- surface of the earth or in the earth's atmos-
ordinates; photograph coordinates; plane phere due to the rotation of the earth.
polar coordinates; plane rectangular coordi- Coriolis force deflects objects to the west if
nates; plate coordinates; polar coordinates; they are moving toward the equator and to
rectangular coordinates; rectangular space the east if they are moving away from the
coordinates; relative coordinate system; equator. Also called compound centrifugal
right ascension system; selenocentric coordi- force; deflecting force.
nates; space coordinates; space-polar coordi.
nates; spherical coordinates; state coordinate corner-1. A point on a land boundary, at which
systems; strip coordinates; topocentric co- two or more boundary lines meet. 2.
ordinates; topocentric equatorial coordinates; (USPLS) A point on the surface of the
Universal Transverse Mercator coordinates; earth, determined by surveying process,
vertical coordinates, marking an extremity of a boundary of a

subdivision of the public lands, usually at the

the same coordinate system or datum. o- intersection of two or more surveyed lines.

ordination does not imply the adjustment of Corners are described in terms of the points
observations to remove discrepancies. Two th.y represent. A corner is not the same asa monument, which refers to the physicalfield surveys over the same area may be evidence of the corner's location on the
coordinated by computation on the same ground. See also auxiliary meander corner
datum, but there may remain between them (USPLS); closing corner (USPLS); closing
discrepancies that can be removed only by township corner (USPLS); double corers
correlation. (USPLS); existent corner (USPLS); found

coordinatograph-An investment used to plot corner; indicated corner; lost corner
in terms of plane coordinates. It may be an (USPLS); meander corner (USPLS); oblit-
integral part of a stereoscopic plotting in- erated corner (USPLS); quarter-section cor-
strument whereby the planimetric motions ner; quarter-quarter section corner; section
(x and y) of the floating mark are plotted corner (USPLS); sixteenth-section corner
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(USPLS); special meander corner (USPLS); correction lines-See standard parallel, defini-
* * standard corner (USPLS); theoretical cor- tion 1.

ner; township corner (USPLUS); witneEs cor- correction overlay-A transparent material on
ner. which edit corrections are noted. The method

corner accessories-(USPLS) Physical ohiects permits an immediate location of features
adjacent to corners, to which such corners to he revised without the necessity of mark-
are referred for their future identification or ing the drawing or map.
restoration, correlate equation-An equation derived from

corner marks-See register marks. an observation or condition equation, using
undetermined multipliers, and expressing thecorner ticks---See register marks, condition that the sum of the squares of the

corrected establishment-The mean high water residuals (or corrections) resulting from the
interval for all stages of the tide. application of these multipliers to the obser-

correction-A quantity, equal in absolute muag- vation or condition equations shall be a mini-

nitude opposite in sign to the error, added to mum. See also condition equation; normal

a calculated or observed value to obtain the equation.

true value. See also clock correction; curva- correlation-1. (general) The statistical inter-
ture correction; deflection of the vertical cor. dependence between two quantities (e.g., in
rection; dynamic correction; dynamic tern- geodesy, gravity anomalies are correlated
perature correction (pendulum); eccentric with other gravity anomalies, with elevation,
reduction (triangulation); free-air correc- with elevation differences, and with geology,
tion; height of eye correction; index correc- and so forth). 2. (surveying) The removal of
tion; level correction; orthometric correction; discrepancies that exist among survey data
Polaris correction; rod correction (leveling); so that all parts are interrelated without ap-
surface corrections; temperature correction; parent error. The terms coordination and
terrain correction; tidal correction; timing correlation are usually applied to the har-
correction; transit micrometer contact cor- monizing of surveys of adjacent areas or of
rection; velocity correction. different surveys over the same area. Two

or more such surveys are coordinated when
correction code-A code of letters, numbers, they are computed on the same datum; they

and symbols which indicate map correction. are correlated when they are adjusted to-

The more common types of corrections can

thus be called for without lengthy descrip- gether.

tions. Correlation T r a c k i n g A n d Triangulation
(COTAT)-A trajectory measuring system

correction for datum-A conversion factor used composed of several antenna baselines, each
in the prediction of tides to resolve the dif- separated by large distances, used to meas-
ference between chart datum of the refer- ure direction cosines to an object. From thesa
ence and a secondary station. measurements its space position is computed

correction for inclinatijn of tape-See grade by triangulation.
correction (taping). correspondence (stereoscopy)-The condition

correction for inclination of the horizontal axis that exists when corresponding images on a
-A correction applied to an observed hori. pair of photographs lie in the same epipolar

* zontal direction to eliminate any error that plane; the absence of y-parallax.

may have been caused by the horizontal axis corresponding image points-The images on
of the instrument not being exactly hori- two or more overlapping photographs of a
zontal, single object point. Incorrectly called conju-

* correction for run of micrometer-A correction gate image points.

applied to an observed reading of a gradu- corresponding image rays--Rays connecting
ated circle made with a micrometer micro- each of a set of corresponding image points
scope to compensate for run of micrometer. wit). its particular perspective center.
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corresponding images--A point or line in one coverage-The ground area represented on
system of points or lines homologous to a aerial photographs, photomaps, mosaics,
point or line in another system. Often in- maps, and other graphics.
correctly called conjugate points, covering power-See angle of view.

cutidal chaer-A chart of cotidal lines that crab (aerial photography)-The condition
show approximate locations of high water at caused by failure to orient a camera with re-
hourly intervals measured from a reference spect to the track of the aircraft. In vericalmeridian, usually Greenwich. photography, crab is indicated by the edges

cotidal hour-The average interval expressed of the photographs not being parallel to the
in solar or lunar hours between the moon's air-base lines. Se aso yaw, deflhItio4 I.-
passage over the meridian of Greenwich and critical angle-The minimum angle of incidence
the following high water at a specified place. at which a ray of radiant energy impinging

cotidal line--A line on a chart passing through on the surface of a transparent medium is
all points where high water occurs at the completely reflected, no part of it entering
same time. The lines show the lapse of time, the medium.
usually in lunar-hour intervals, between the critical elevation-That elevation which is the
rnoon's transit over a reference meridian high point within the area of a chart. Also
(usually Greenwich) and the occurrence of called high spot elevation; highest elevation.
high water for any point lying along the line.

critical range-The spread of ranges in which
counterclockwise angle-A horizontal angle there is an element of uncertainty of inter-

measured in a counterclockwise direction; pretation of values.
used primarily for the measurement of de-
flection angles. crop-To trim or cut off parts of the picture

in order to eliminate superfluous portions and
counter-etch-To remove, with certain diluted thus improve balance or composition. Usually

acids, impurities from a lithographic plate, accomplished by masking the image area dur-
making it receptive to an image. ing printing.

county map-A map of the area of a county as cross-flight photography-Single photographic
a unit. strips having stereoscopic overlap between

course-1. (land surveying) The bearing of a exposures and having a flight direction at
line; also the bearing and length of a line. 2. right angles to that of coexistent area-cover-

(transit traverse) The azimuth and length of age photography. When applied to shoran,
a line, considered together. 3. (air naviga- the term implies that each of the cross-flight
tion) The direction in which a pilot attempts exposures is accompanied by recorded shoran
to fly an aircraft; the line drawn on a chart distances. See also control strip.

or map as the intended track. The direction cross-hairs--A set of wires or etched lines
of a course is always measured in degrees placed on a reticle held in the focal plane of
from the true meridian, and the true course a telescope. They are used as index marks
is always meant unless it is otherwise quali- for pointings of the telescope such as in a
fled; e.g., as a magnetic or compass course, transit or level when pointings and readings
See also track, must be made on a rod.

covariance--The arithmetic mean or expected cross section-A horizontal grid system laid
value of the product of the deviations of cor- out on the ground for determining contours,
responding values of two variables from their quantities of earthwork, etc., by means of
respective mean values, elevations of the grid points.

cover-Photographs or other recorded images cross tilt-A-i error introduced into stereotri-
which show a particular area of ground. See angulation due to the inability to recover the
also basic cover; comparative cover, exact camera stations for successive pairs.
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This condition is generally due to variations current rose-A graphic presentation of cur-
-) in equipment, materials, or to imperfect rela- rents for specified areas, utilizing arrows at

tire orientation, the cardinal and intercardinal compass points
to show the direction toward which the pre-

crossing angle-The angle at which two lines of vailing current flows and the prcsent frc-
position, course lines, etc., intersect. quency of set for a given period of time. The

croseline gbls screen-See halftone screen. arrows on some presentations may be further
subdivided (by thickness of pattern) to

crystal clock-A device for keeping accurate designate categories of current speeds.
time. It consists essentially of a generator of curvature correction-1. (astronomy) A correc-
constant frequency controlled by a resonator tion applied to the mean of a series f obser-
made of quartz crystal, with suitable meth- vations on a star or planet to take account
ods for producing continuous rotation to of the divergence to the apparent path of the
operate time-indicating and related mecha- star or planet from a straight line. 2. (geod-
nisms. esy) The correction applied in some geodetic

culmination-The position of a heavenly body work to take account of the divergence of the

when at highest apparent altitude; also for surface of the earth (spheroid) from a plane.

a heavenly body which is continually above In geodetic spirit leveling, the effects of curv-

the horizon, the position of lowest apparent ature and of atmospheric refraction are con-

altitude, Culmination occurs when the body sidered together, and tables have been pre-

transits the local meridian. See also lower pared from which combined corrections can

transit; transit; upper transit. be taken.

curvature of earth (obstruction to line of sight)
cultural details--See culture. -The offset from the tangent to the curve,

cultural features--See culture. as a result of the curvature of the earth and
refraction combined.

culture--Features of the terrain that have been curvature of field-An aberration affecting the
constructed by man. Included are such items longitudinal position of images off the axis
as roads, buildings, and canals; boundary in such a manner that objects in a plane per-
lines, and, in a broad sense, all names and pendicular to the axis are imaged in a curved
legends on a map. Also called cultural details; orndishsape sae
cultural features; man-made features. or dish-shaped surface.

curve-See also degree of curve; exterior to a
current chart-A map of a water area depict- curve; interior to a curve; middle point; point

ing current speeds and directions by current of compound curvature; point of curvature;
roses, vectors, or other means. point of cusp; point of inflection; point of

current cyle-A complete set of tidal current intersection; point of reverse curvature;
conditions, as those occuring during a tidal point of tangency* point of vertical curve;dilunar month, or Metonic cycle, point of vertical tangemt; spiral curve; tran-day, l rsition curve; vwartical curve.

current diagram-A graphic presentation curve of alignment-A line connecting two
showing the speed of the flood and ebb cur- points on the surface of the spheroid, and
rents and the times of slack and strength defined by the condition that at every point
over a considerable stretch of the channel of the azimuths of the two end points of the
a tidal waterway, and times being referred line differ b exactly 1800. A curve of align-
to tide or current phases at some reference ment is a line of double curvature slightly
station, less in length than the normal section lines

current meter-A device for determining the connecting its two end points.

velocity of flowing water by ascertaining the curve of equal bearing-A curve connecting all
speed at which a stream of water rotates a points at which the great-circle bearing of a
vane or wheel. given point is the same.
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curve to spiral (PCS)--The common point be- point in space is determined by (a) its per.
tween the circular arc and the tangent spiral. pendicular distance from a given line, (b)

its distance from a selected reference plane
curved-path error-The difference between the perpendicular to this line, and (c) its angu-

length of a ray refracted by the atmosphere lar distance from a Relected referf-icc line
and the straight-line distance between the when projected onto this plane. A!so called
ends of the ray. circular cylindrical coordinates; cylindrical

curvilinear coordinates--Any linear coordinates polar caordinates.
which are not Cartesian coordinates. Fre. cylindrical equal-area map projection-A cylin-
quently used curviinear coordinates are Po- drical map projectiui upon a cylinder tangent f.
lar crdinates and cylindrical oordinates. to a sphere, showing the geographic meridi-

cut-l. An observation between two points, one ans as a family of equal-spaced parallel
straight lines perpendicular to a second fam-

of which is known. Also, a graphic repre- ily of parallel straight lines which represent
sentation of such an observation. See also the geographic parallels, and which are so

intersection; resection. 2. A printed sheet of spaced as to produce an equal-area map pro-

specific symbols used in cartography, such as jection. The equal-area condition preserves a

swamp, sand, route markers, etc. constant ratio between corresponding ground

cut line--The guide line sketched on a photo- and map areas. This projection must not be
graph to indicate where it should be cut in confused with the Mercator projection to
order to form the best possible match of de- which it bears some general resemblance.
tail with the photographs immediately ad- cylindrical equal-spaced map projection-A
jacent to it when laying a mosaic, cylindrical map projection upon a cylinder

cetangent to a sphere, showing the geographic
cut-off cylinder An accessory apparatus, used meridians as a family of equal-spaced paral-

in standardization operations to refer the end lel straight lines perpendicular to a second
of a base tape or bar standard to a ground family of equal-spaced parallel straight lines
mark. which represent the geographic parallels.

cutoff line-A survey line run between two or The spacing of the parallels need not be the
more stations on a linear traverse for the same as that of the meridians.
purpose of producing a closed traverse of cylindrical lens--A lens in which the surfaces
that part of the survey, are segments of cylinders.

cut tape-See subtracting tape. cylindrical map projection-A map projection
produced by projecting the geographic me-

cutting positive-A printing on glass of the ridians and parallels onto a cylinder which
contour drawing used to make the etched is tangent to (or intersects) the surface of
zinc plate, A preliminary step in relief model a sphere, and then developing the cylinder
production. into a plane.

cylindrical coordinates--A system of curvilin- cylirdrical polar coordinates--See cylindrical
ear coordinates in which the position of a coordinates,
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D log E curve-Sce characteristic curve, datum lvel-See vertical control datum.
daily aberration-See diurnal aberration. datum line-Sce reference line.

dally inequality-See diurnal Inequality. datum plane-See vertical-control datum.
data-acquisition station-A ground station at datum point-Any point which can serve as awhich various functions to control satellite reference or base for the measurement of

operations are performed, and to obtain data other quantities. Also called reference point.
from the satellite,

data reduction-Transformation of observed datum transformation-The systematic elimi-
values into useful, ordered, or simplified in- nation of discrepancies between adjoining or
formation. overlapping triangulation networks from dif-

ferent datums by moving the origins, rotat-
date line-See international date line. ing, and stretching the networks to fit each
datum-1. (general) Any numerical or geo- other.

metrical quantity or set of such quantities day-The duration of one rotation of the earth,which may serve as a reference or base for dyTedrto foertto fteerhotihr quantities 2.a(geodetic reference or occasionally another celestial body, on itsother quantities. 2. (geodetic) A reference axis. It is measured by successive transits of

tude and longitude of an initial point, the a reference point on the celestial sphere over

azimuth of a line from this point, and the the meridian, and each type takes its name
parameters of the reference ellipsoid, t from the reference used. See also apparentparaetes o th reerene elipoid It solar day; astronomical day; calendar day;
forms the basis for the computation of hori- civil day; constituent day; Julian day; lunar
zontal-control surveys in which the curva-day; solar day.
ture of the earth is considered. 3. (leveling)
A level surface to which elevations are re- deadbeat-See aperiodic.
ferred, usually, but not always, mean sea deadbeat compass-Sce aperiodic compass.
level. See also Cape Canaveral Datum; De.
partment of Defense World Geodetic System; Decca-A trade name for a continuous wave
European datum; horizontal-control datum; electronic navigation system for measuring
hydrographic datum; Indian datum; interna- distance differences with respect to fixed
tional low water; local datum; lower low transmitters of known position,
water datum; low water datum; low water Decca chart-A chart showing Decca lines of
springs datum; model datum; North Ameri- position.
can Datum of 1927; photographic datum;
preferred datum; Pulkovo 1932 datum; ref. December solstice--See winter solstice.
erence line; Sea Level Datum of 1929; sound- decination- . In a system of polar oi spheri-
ing datum; tidal datum; Tokyo datum; verti- cal coordinates, the angle at the origi, be-
cal-control datum; vertical datum; world ge- tween a line to a point and the equatorial
odetic system, plane, measured in a plane perpendicular to

datum-centered ellipsoid-The ellipsoid that the equatorial plane. 2. The arc between the
gives the best fit to the astro-geodetic net- equator and the point measured on a great
work of a particular datum, and hence does circle perpendicular to the equator. 3. (as-
not necessarily have its center at the center tronomy) The angular disbiuce to a body on
of the earth. the celestial sphere measured north or south

)
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through 90 ° from the celestial equator along value after being corrected in accordance
the hour circle of the body. Comparable to with certain assumptions made with refer-
latitude on the terrestrial sphere. 4. Often ence to the physical condition of the geoid.,
used as a shorterned term for magnetic decli- defection of the plumb lin,-Deflection of the
nation although this use is not preferred. See plub line haa the same value as the deltec-a~o gdd declnaion; grid magnetic angle; ptm ieh tl aevlea h elcpalo ei naton; golri decan, tion of the vertical except the sign of the

value is reversed. See deflection of the verti-

declination difference-The difference between cal.
two declinations, particularly between the deflection of the vertical--The angular differ-
declination of a celestia body and the value di
used as an argument for entering a table. ence, at any place, between the upward direc-

tion of a plumb line (the vertical) and the
declination of grid north-See grid declination, perpendicular (the normal) to the reference
dclination of the miJn-See solar dclination. spheroid. This diffennce seldom exceeds 30

seconds. Often expressed in two components,
declinatoire-A combined magnetic compass meridian and prime vertical. Also called de.

and straight edge, suitable for use on a flection of the plumb line; station error. See
plane table to mark the magnetic meridian, also astrogeodetic deflection; gravimetric de-
Also known as a box compass or trough com- flection; topographic deflection.
pas&

deflection of the vertical correction-The cor-
declinometer-A magnetic instrument similar rection due to deflection of the vertical, re-

to a surveyor's compass, but arranged so sulting from irregularities in the desity and
that the line of sight can be rotated to con- form of the earth. Deflection of the vertical
form with the needle or to any desired set- affects all astronomic observations.
ting on the horizontal circle. Used in deter-minig th mageti decinatondegenerate amphidromic system-A system of
mining the magnetic declination. cotidal lines whose center or nodal (no-tide)

definition-. (photography) Degree of clarity pIint appears to be located on land rather
and sharpness of an image. A subjective than in the open ocean.
measure of density. 2. (optics) See resolvingpower. degree of curve-The number of degrees of

angular measure at the center of a circle sub-
deflecting force--See Coriolis force, tended by a chord 100 feet in length. In high-

deflection angle-1. (surveying) A horizontal way surveying, a 100-foot arc is sometimes

angle measured from the prolongation of the used instead of a 100-foot chord in defining
preceding line to the following line. Deflec- degree of curve.
tion angles to the right are positive; those delineation (cartograplhy)-The distinguishing
to the left negative. 2. (photogrammetry) A of mapworthy features on various possible
vertical angle, measured in the vertical plane source materials by outlining the features on
containing the flight line by which the datum the source material or by visual selection as
of any model in a stereotriangulated strip when operating a stereoscopic plotting in-
departs from the datum of the preceding strument; also an advanced step in co?'pila-
model. tion.

deflection angle traverse-A survey, usually an densification network-Triangulation stations
open traverse, in which the measurement is based on a long-line trian.,ulation scheme but
made on the deflection angle of each course with shorter station-to-station distances es-
or leg from the direction of the preceding tablished to increase the accuracy of geodetic
leg. See also deflection angle, definition 1. observations and data.

deflection anomaly-The difference between an density-I. (photography) A measure of the
uncorrected value of the deflection of the ver- degree of blackening of an exposed film,
tical as determined by observation and the plate, or paper after development, or of the
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direct image (in the case of a printout ma- depression contour-A closed contour, inside of
terial). It is defined strictly as the logarithm which the ground is at a lower elevation than

. ) of the optical opacity, where the opacity is outside. Directional ticks extended from the
the ratio of the incident to the transmitted contour in a downhill manner.
(or reflected) light. It varies with the use of depth -The vertical distance from a givcnscattered or ipecular light. See also contrast; water level to the floor of the sea, lake, r
characteristic curve. 2. (cartography) The river.
amount of detail shown bn a map or chart.
Density varies with scale and the nature of depth curve-A line connecting points of equal
the area being compiled. 3. (survey) The depth below the hydrographic datum.
number of control points in a given survey
or area. depth number-A numerical value placed upon

a depth contour to denote its depth relative
density exposure curve-See characteristic to a given datum. Also a depth sounding as

curve, it appears on a chart.

Department of Defense World Geodetic System depth of field-The distance between the points
(DoD WGS 60)-A unified world datum nearest and farthest from the camera which
based on , combination of all available astro- are acccptably sharp.
geodetic and gravimetric observations. depth of focus-The distance that the focal

departure (plane surveying)-T h e ortho- plane can be moved forward or backward
graphic projection of a line on an east-west from the point of exact focus, and still give
axis of reference. The departure of a line an image of acceptable sharpness. Occasion-
is the difference of the meridiar distances or ally called focal range.
longitudes of the ends of the line. It is east
or positive, and sometimes termed the east- depth of isostatic compensation-The depth
ing, for a line whose azimuth or bearing is below sea level at which the condition of
in the northeast or southeast quadrant; it is equilibrium known as isostasy is complete.
west or negative, and sometimes termed the descending node-The point at which a planet,
westing, for a line whose azimuth or bearing planetoid, or comet crosses the ecliptic from
is in the southwest or northwest quadrant. north to south, or a satellite crosses the
Also called longitude difference, equator of its primary from north to south.

The opposite is ascending node. Also called
dependent resurvey-A resurvey for accom- Thoupoe.

plishing a restoration based on the original southbound node.
conditions according to the records. The de- descending vertical angle-See angle of depres-
pendent resurvey is made, first, by identify- sion.
ing existing corners and other recognized
and acceptable points of control of the origi- description-l. A term for the formal pub-
nal survey and, second, by restoring the miss- lished data of each triangulation station,
ing corners by proportionate measurement in bench mark, etc. The data include informa-
harmony with the original survey. This type tion of the location and type of mark and
of resurvey is used where there is a fair enable anyone to go to the immediate locality
agreement between the conditions on the and identify the mark with certainty. 2.
ground and the records of the original sur- (cadastral surveying) A document listing the
vey. Titles, areas, and descriptions should re- metes and bounds of a property. 3. (USPLS)
main unchanged. Contrasted with independ- The description of a unit or units of land
ent resurvey. according to the approved township plat.

depressed pole-The cele-tial pole below tho detail point-Selected photoindentified points,
horizon, of opposite name to the latitude. especially in oblique photographs, used to as-

sist in correctly positioning features dis-
depression angie-See angle of depression, placed as a result of elevation.
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detailing (Rurveiying) Thr prws 4f tieing diameter enlargement -A torm uset! to indicate
,ir toi 1w I'ltl' ill it A 1g . I-n lIdwlOetti .*ilatgviv't 'if a 1" C 5

Mlirvey. nia% ra r 4

frOn '1 lcI p[WilltS tio mCAndering Steais wigitial would be 8'' " 10"I. Compare with
and iomplt'x geonlogioal formatioms. Not to -ii:~ ) enlargcnient.
bie confu sed tvith del inteatii~n. diapositive (photogramnietry )-A positive

details--T'hc' sr-all itenis or particulars of in- photograph onl a transparent medium, usu-
foi-ation n onl a nap or Chart. hy Iinies, ally glastz. The tern, is generally used to re-
Sybos, anid letteriug ;N hich, When con! id- fer to a transparent po~sitive on n glass plate

eired together as a whole, furnish the corn- used in a plotting instrument, a peojector, or
prchcnsivc rcpresentation of the physical and a comparator.
cenIhiral features. Also called feature. Scc diapositive printer-A photographic device for
alst) culture; hydrographic detail; hypso- prioducing diapsitiveq from aerial negatives.
graphic detail; natural detail. Scc rilso contact printer; fixed-ratio projec-

detection--Iii photointerpretation, the mnere Act tion printer; reduction printer.
of discovering the existence of an object. difference of elevation-The vertical distance

develop (developmen)-In phlotography, to between two points, or the vertical distance
subject to the action of chemical agents for beb~een the level surfaces that pass through
the purpose of bringing to view the invisible the two points.
or latent image produced by the action of difference of latitude-i. Thle shorter arc of any
light on a sensitized surface; Also, to pro- meridian between the parallels of two places,
duce or render visible in this way. expressed in angular measure. 2. (plane stir-

developable-A surface that can be flattened to Ncy) The differ ence of latitude of thle two
form a plane without compressing or stretch- ends of a line is frequently called the latitude
ing any part of it, such ar a cone or cylinder, of thle line, and defined as the orthographic

deviation-The Angular difference between projection of lie line on a reference merid-
magnetic and comnpas hednsJlot~md an, The latitude (as above definid) of the

magetc dvitio. ee ls reidaldevia- middle of a line is also referred to as the
magnticdevatin. Se aso esiuallatitude of thle line.

tion. dfeec flniueTesalragea
diacritical mark,*--A modifying mark. point, or difeenle of lotdeTh maller angpaale at-

sign near or through a character or a letter the e the shortdrar of a presbe-
to distinguish it in sound from that of the twn thela meraso wopase.pese
unmarked character,.naglrmaue

diagonal check-Mleasurements made across. tile differenitial aberration-The difference between
opposite corners of the basic frame of a map the aberration of stars and that of a moving
projection to insure the accuracy of its con- object (e.g., a satellite). Also called paral-
struction, or to establish and/or check the lactic aberration.
scale of reproduction, differential distortiore.-The resultant dinmen-

diagram on the plane of the celestwl equator- sional changes in length and width in any
See time diagram. medium. See alsqo Iifferential shrinkage.

diagram on the plane of the celestial merid- differential leveling--The process of measuring
ian-A diagram in which thle local celestial the difference of elevation between any two
meridian appears as a circle with the ze-,* points by spirit leveling.
-it the top, and thle horizon as a horizor, differential shrinkage (mapping )-The differ-
diameter. See als9o time diagram. ence in unit contraction along the grain

diagram on the plane of the equinoctial-See structure of thle material as compared to the
time diagram. unit cont.action across the grain structure;

diameter (magnification) - See magnifying frequently refers to photographic film and
power. papers and to map materials in general.
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differentil temperature A nti uriti error in the trup liorizu'n TAd ai sighit lirit to tlip fip-
Sul-veyilng whereby temperiatuire %vaiatji'hs in Ipai vt horizo'n. . ltgitintyIThe
tile instrument cautie reading errors t hat veitivai anlelo at tlt, air staition. I't wet'n
cannot he detected. It im usually citu~d by the true aid t he apparent tri/onl, Which ig
direct sunlight onl the instrument %4h ich 4-an dole to flight height. earthI curvature. owl' ro-
b'e minimtized by shading the instrumient dur- fraction.

Ifl ~UV~.opeatins.dip circle -An instrunicnt foi- measuring mag-

diffraction (optics)--The bending of light rays nectic dip. It conl.-siss"~eta of a dfip)
around the edges of opaque ul jectil. Due to iiecdlo, or. Mii-gIleiv hvdip, KIUSjWIV41+'4i iII Kiwi4
diffraction, it point of light seen or projected niiiiiiiiui asto be fivce to rotate abouut a hurl-
through a circular aixi Lure will always be Zontal axis.

* tmedfrm aroltidy oug ~~ac tsch dip correction- So ( height or eye correction.
* light rings of gradually diminishing interi-

sity. dip equator-*-Sc magnetic equator,

diffuse reflection--The type of reflection ob- dip needle--Sec magnetic dip needle, defini-
tained front a relatively rough surface (usch tion 1,

*as a matte photographic print), in which dip of the horizon-Ste dip, definition 1.
the reflected rays are scattered in all direc-
tions. Also called diffusion. Contrasted with dip pole- S5cc magnetic pole.
sriecular reflection, direct angle-An angle measured directly be-

diffusion-See diffuse reflection. tween two lines, as distinguished in transit

dihedral angle-The angle between two inter- traverse front a deflection angle.
secting planes. direct le%-eling-Tb e deternmination of diftfer-

dimesiunl sibifiy-Ailit to aintin aves of elevation b~y mecans of a continuous
disia rsstaieitoAbileity a changes seisof shorwt horizontal lines. Vertical di.s-
casied reshneinmistauce todmeson n cande Lace fr these line., to adjacent ground

causd b chnge inmoisureconentand marks are determined by direct observations
temperture.on graduated rodls with a leveling instru-

diopter-A unit of measurement of the power ment equipped with a spirit level.
uf a lens, especially a spectacle-type lens. Thle
power in diopters equals the reciprocal of thle direct measurenit- -Any measurement oh-
focal length in meters; thus, a lens whose Wained by apiplying a tapk- to at line or a pro.

foca legthis 0 c ha a owe of5 do- t rac tor to an angle, or 11%y turn inrg anl angle
foatenghi 0 mhsa oe f ip with a transit; especially: applicable to suir-

ten's.veying. Contrasted with iindirect mneasure-
dioptic system (optlcs)-An optical system mient.

containing only refractive elements (lenses).
direct motion-The apparent motion of a planet

dip-I. the angular distance between thle true or other object eastward amiong the stars.
horizontal and the observed horizon for an

*observer above ground level. Also called dip direct observation-A measure of the quantity
*ct the horizon. 2. The angle between thle honi- whose5 value is desired, such a,_ aI Fingle

zonta! and the lines of force of the earth's measure of a horizontal angle.
magnetic field at any point. A.'so called inch- dietptgrhy-lntoapyinwchte
nation; magnetic dip; magnetic latitude; inage of it suhjeut is recorde'd dlirectly by
magnetic inclination. 3. Thle first detectable th caer in the comivntjonal mannier.
decrease in the altitude of a celestial boy)l
after reaching its maximum altitude onl or direct radial plot-----S'c direct radial tiangula-
near meridian transit. tioli.

dip angle-i. (surveying) The vertical angle of direct positive-~ Jiive imuage obtained di-
the observation point between the lanefl of redly without 'I." of a negative,
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direct prohlem The dotenmunation nf the ge- direction method of adjustment (triangulation

azinititl at lsitionI t. , litn the given in - fiIservations -A " ih determines corrections to
formation is the latitude wid lungitude of hserved directions. The direction meth i is
:! o',t one, along with the forward azimuth uded in the adjustment of triangulation fig-
and the di.,tance between the two points. urem which are composed of overlapping tri-

an1gles.
direct radial triangulatlon.--A graphic radial

triangulation made by tracing the directions direction method or determining astronomical
from successive radial centers directly onto azimuth-The determination of the astro-
a tranpsltrent plottfng shcet rather than lay- nomical azimuth of a line by measuring, with
ing the triangulation by the templet method. a direction theodolite, the horizontal angle
Same as direct radial plot. between a selected star and a suitable mark,

and applying that angle to the azimuth (if the
dlrect.scanning camera-A type of panoramic star computed for the epoch of the observa-

camera wherein the lenses swing or rotate tion.
about the rear nodal point at a given rate. idirection method of measuring horizontal an-

direct telescope-A telescope is said to be di- gles--See direction method of observation.
rect when it is in its normal position, direction method of observation-A method of

direct vernier-A vernier scale which has observing angular relationships wherein the
spaces or divisions slightly shorter than graduated circle is held in a fixed position,
those of the primary scale. The numbers on and the directions of the various signals are
the vernier ,,cale coincide with the numbers observed around the horizon. Thus. direc-
on the primary scale. tions are pointings whereby angles are found

by the differences in directions; sometimes
direction-The position of one point relative t- called direction method of measuring hori.

another without reference to the distance zontal angles.
between them. Direction may be either three-
dimensional or two-dimensional, the horizon- direction of gravity-See direction of the force
tal being the usual plane of the latter. Di- of gravity.
rection is usually indicated in terms of its dition of relative movement-The direction
angular distance from a reference direction,
Sec also great-circle direction; grid direction; of motion relative to a reference point, itself
horizontal direction; magnetic direction; usually in motion.
Mercator direction; reference direction; rela- direction of the force of gravity-The direction
rive direction; true direction, indicated by a plumb liae. It is pkrpendicular

to the surface of the geoid, Aiso called ditec-
direction angle--In tracking, the angle be- to of graittion of gravity.

tween the antenna base line and an imagi-
nary line connecting the center of the base direction of tilt-The direction (azimuth) of
line with the target, the principal plane of a photogra.'.. Also, the

direction of the principal line on a photo-direction instrument theodolite--A theodolite gah
in which the graduated horizontal circle re-
mains fixed during a series of observations, direction theodolite--See direction instrument
the telescope being pointed on a number of theodolite.
signals or objects in succession, and the di-
rection of each read on the circle, usually by discrepancy-a difference between results of
means of micrometer miscroscopes. Direction duplicate or comparable measures of a quat,-
instrument theodolites are used almost ex- tity. The difference in computed values of a
clusively in first- and second-order trianga- quantity obtained by different processes
tion. Also called direction theodolite. using data from the same survey.
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dispernion Thp stepAration (if light into its inig thlwatiri to) a cnvir-i't mrirdian.
compomnint hvor Iy ts i~o t.v ii r, a tit t'ft-P it W% hs. d.In c Iin rw, .h

ddiffraction grating or byN refrAction Such As and Irrotauing thle (Iimvflsions t hrough a trig-
that provided by a prism. oliofletric tprwesK.

r ~ aen yblRZf ,2 n sitIhepsto ditertisIdsoton imdnori mg

of an image cn a photoicraph which d(*es not distortion; image motion compengation dis-
alter the permpective characteristics of the tortion; linear distortion, panoramik distor.

phoogrph(i~.,shit ue o iltofthe phu- tioai; radial distortion; mecan positional dis.
tograph, scale change in the photograph, and tortiout: tangential distortion; tipped pano.
relief of the objects photographed). Xc to ramic di~artion.
refraction dianlacement; relief displacement; itrincmesto p-ormer)
tilt disalacement; i-displacement; y-dis. itrincmpnito potlrmer)

placeent.In a double-projection direct-viewing plotter
placeent.system, that correction applied to offset thle

dieplay-The graphic presentation of the out- effect of radial distortion introduced in an
put data of any device or system. original negative fly the objective lens of an

distance--The spatial separation of two points, aerial camera.
measured by the length of a line joining distortion curve--A curve repr~esenting the
them. See also electrical diilance: exteral linear distortion characteristics of a lens; it
distance; falling (USPIS1); great-circle dis- is plotted with image radial distanc,, from
tance; grid lengthi; ground distance; hyper- the lens axis as aW'.issas and image radial
focal distance; Interpupillary distance; plus displacements as ordinates.
distance; principal distance; projection dis- distribution map-A map which shows the geo-
tance; relative distance; rhumb-lint distance, graphic arrangement of a specific product,
slant range; sun-zenith distance; tangent cmoiy rfrain
distatnce; time-distanco; zenith distance.

distnceanxe-Anange ; a rianle ppoito disturbing functlon-Sce disturbing potential,

a side used as a base in the solution of the deiton2
triangle, or a side whose length is to be comn- disturbing potential--i. (geodesy) The differ-
puted. enee between the gravity potential of the

DistnceMeasrin Equpmet (DE)-e~p actual earth and the potential function of the
Dlcri istance easuring quipment.)-e normal gravity. Also termed potential dis-

elecroni ditanc mesurig euipmnt.turbance; potential of disturbing masses; p.

Distance Measuring Equipment (DME) station tential of random nises. 2. (astronomy)
-A term applied to a ground station com- The difference between the total gravita-
plex of the SECOR system. tional potential and the potential pertaining

distant points-Similar to tie points but which to a spherical mass distribution. Also termed
appear only on the obliques facing outward disturbing function.
on the perimeter of a compilation. Distant diurnal-Hlaving a p~eriod of, occurring in. or
points unite the sets of a strip into A flight related to a day.
unit; but, unlike tie points, do not serve to

joinseveal ligh strps ogeter.diurnal aberration-.Aberration resulting from
joinsevralfliht tris tgeterthe rotation oIf thle earth on its axis. The

distance prorate rule--A method of balancing vidue of diurnal aberration varies with the
a survey. A rule for holding angles to their latitude of the observer and range.% fromn
recorded values and prorating the lengths of Zero at tile o~le's to 0.31 stwond of 11rc at thle

r the lines in the traverse; optrated by locat- etluator. Also called daily aberration.
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diurnal age--See age of diurnal inequality, system which determines positions based on

diurnal arc-Scc astronomical arc. the Doppler effect of satellite signals. -'

diurnal circle-The apparent daily path of a Doppler shift-See Doppler effect.

celestial body, approximating a parallel of double burn;-The intentional exposure of two

declination. or more line and/or halftone negatives in
succession and register on the same sensi-

diurnal constituent--Any tido constituent tized surface. Not to be confused with double
who,-., period approximates that of a lunar exposure, which is usually unintentional.
day (24.84 solar hours). See also constituent. Also called double shooting. See also corn-

diurnal high water inequality-See diurnal in. posite.

equality. double-center theodolite-See repeating theo.

diurnal inequality--The difference in heights dolite.

and durations of the two successive high double centering-A r ethod of prolonging a

waters or of the two successive low waters line from a fixed point whereby the back-
of each day; also, the difference in speed and sight is taken with the telescope direct. The
direction of the two flood currents or the two instrument is plunged, and the foresight is
ebb currents of each day. Also called daily in- made with the telescope inverted. The point
equality, at which the vertical cross-hair intersects the

hub is then marked. The transit is then
diurnal low water inequality-See diurnal in. rotated to take a backsight on the fixed

equality, point with the telescope inverted, the fore-

diurnal motion-The apparent daily motion of a sight is made with the telescope direct, and

celestial body. a second projected point is marked on the
hub. A point midway between the two

diurnal parallax-See geocentric parallax. marked points is the true point on the pro-

diurnal variation-That componont of a deter- longed line. Sometimes called double sight-
minable magnitude which passes through a ing; double reversion; double reversing; re. (
complete cycle in one day. versing in azimuth and altitude; wiggling in

on line; working in on a Iinc.
divergence (leveling)-The difference between

the numerical values of two runnings over double corners (USPLS) Normally the two

the same section of a line of levels, sets of corners along a standard parallel; the
standard township, section, and quarter-see-

diverging lens-See negative lens. tion corners placed at regular intervals of

dodging (photography)-The process of hold- measurement; additionally, the closing cor-

ing back light from certain areas of sensi- ners established on the line at the points of

tized material to avoid overexposure of these intersection of the guide meridians, range,

areas. and section lines of the surveys brought in
from the south.domestic mapr-A meal of an area within thedmUnited otae double interpolation-Deriving a value fromlimits of the States. tabulated computations where two propor-

Doppler effect-The l)henomenon cvidenced lby tior-s may I, required, as in an hour-angle
the change ;n the observed frequency of a observ'ation of Polaris for azimuth, where an
sOtil or radio wave caused hy a time rate interpolation is made suittble to the time
of change in the effective length of the path factor. :not her to arrive at a result confoirm-
of travel 1,ctween the source and the )oint ig with the latitude of the observing sta-
of olbservation. Also called Doppler shift. tion.

)oppler navigation-l. A system which incas- double meridian distance-The algebraic sum
Illes ground Spi)ed and drift hy means of of the perpendicular distances from the two
ehct ronically generated signals emitted frolm eoI; of anm line of a traverse to the initial,
aircraft and reflected from the terrain. 2. A or reference, meridian.



douhli model xtereotempfr A temrt reor- dove priom- A ;'riini aihreivirts Oi'e malse

) .kcelit mt*'1tisooe lv irld'liq tbht ,ve IN-'l gl.'i angiIui 11tatilin 4tile II ift MlAbout ~.! . ~.t~ I~.I~ dfjJlL'te iWt1 A
aidj usted to a comnion'f, tho~ugh ranidomi sAIale. II)Inl~ucimul iixL$ causes t he inmage tip roitte

double-optical projection utertoplotter - Sc thnitigh twice the angle. Atso called a rotalt-
double- projection direct-viewlngi stereoplot- £ini prism.

ter. draconic month--Scr nodical month.

double-proefeton direct-viewing xtereoplotter drafting-The art of draiwinir from goven stec.
-A class of stereoplotters enmploving the fleations.

-prileo proectn h nae oft draftkng xUide -Scr guide.
graphs onto a reference datum so) the re- drainage--In mappinse, all features associated
sultant inlages8 may 1W vlewvd drt1.with- with water, such at shiorelines, rivers, lakes,
out additional optical Isystem support. Some- marshCs, etc.

times called double-optical projection stereo- drainage pat tern- Ri vers, streams and other

double proportionate measurement-A method map,
for restoring a lost cormer of 4 townships or drug--i. (theodolite) A slight movement of the
a lost interior corner of 4 sectionsq. It is based graduated circle of a theodolite produced by
on the principle that monument;, :irth and tertto fteaiae .Scams
soputh should control the latitudinal position tlhe rag.no h aiad.2.Seam
of ai lost comner, and monuments east and pei rg

west should control the longitudinal position. drift-I. The lateral shift or displ&emont of
In this method the influence of one identified an aircraft from its course, due to the ac-
original corner is balanced by the control of tion of wind or other causes, 2. Aerial pho-
a corresponding original corner upon the oi- tography obtained under this condition pro-
posite side of a particular missing corner duces successive photographs whose edgeswhich is to be restored, each identified orig;- are parallel but sidestepped. 3. (precesqion)
nal corner being given a controlling weight See total drift.
inversely proportional to its distance from drift angle-The angle, in degrees, between the

the lst conerheading of an aircraft and the track mude
double reversing-See double centering.god

doube rverion-ce oube ceterng.drift station-A term sometinie used in shoran
doube rverion-ee oube ceterngoperations to designate the ground station

double-rodded tile.-A line of differential levels about which the aircraft flien during arc
wherein two sets of turv"'g points, one high navigation. The seond ground station is
arnd one iow, are used ~o give independent then referred to as the rate station.
measures between bench marks. dummy-1. A preliminary drawing or layout

double shootingf-See double burn, showing tile position of iltstrations and text
doube sghtng-ee dubl ceterng.as they will appear in the final reproduction.
doube sghtng-ee dubl ceterng.2. A set of blank pages made up to show the

double-target leveling rod-Any target roI size, shape, and general style of a book, hook-
having graduations on two opposite faces. let, or pamphlet.

double zenith distanice-A value of twice the dummy pendulum--A pendulum of similar con-
zenith distance of an object, obtained bY' oh struction to the working pendulums except

8rainand not by mathematical process, that it is equipped with a thermometer and
servtionis fastened rigidly in the receiver so) that it

doubly azimuthal map projection-An azi. cannot swing during otiservations. The
muthal map projection having two poles. dumnmy pendulum is sujee~t to tl
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ternperatur* eondltion as the Working P".- Ayamle c * qtmnlity f hot m inmt h
rttitumni, nrt ix t.-.rr in 14,trmin their xdMl~ V) the orth-. r'c Perv'ation of A point
temlwrature when in upe. to oltain itA dynanic number.

dumpy ivvel-A leveling imstrument which ham dymua 'sty uwter-A tvp nf grvtt in.iti telescope 1winaiently attached to the Mrument in which the period of oscillation
is a function of gravity and is the quantity

leveling bae., either rigidly or by a hinge directly observed.
that can be rnaripu!ated by a .icroeter

dynamic map-A map desivied to show mo-
tion, action, or change, Contrasted with static

duplex ba-lne meamurum appakatus--A ton- map.
tact base-line measurinff apparatus, corn.
ptsedo te-ln dis nctd arss, m. dynamic number-The work required to raiseP ed of two disconnected bars, one bras

a unit mass from sea level to a given point,Wnd the other of steel, each 1 meters In sait n fro lute t in
length and so arranged as to indicate the
accumulated difference of length of the meas- dynamic temperature eerreetkm (pendulum)-
ures from the brass and steel components. The correction to the observed period of a

pendulum for the rate of change of its tem-
duplicate level line--A line of spirit leveling perature,

composed of two single lines run over the dynamical mean un-A fictitious sun conceived
same route, but in opposite directions, and to move eastward along the ecliptic at the
using different turning points, average rate of the apparent sun.

dupUcate negative-A negative made from an dyne-A force which, !--ting on a mass of one
original Pegative or from a positive. The du- gram, imparts to that nm&s an acceleration of
plicate negative may be a true reproduction one centimeter per secon per second. The
of the original or a reproduction possessing dyne is the unit of force of the c.g.s. system
greater or les contrast. With direct positive of units. Until about 1980, the dyne was used
materials, chemical reversal process, and du- by the U.S. Coast and Geodetic Survey in
plicating film, it is not always necessary to stating values of gravity. Since that time,
make a positive to obtain a duplicate nega- gravity has been reported in terms of the
tive, gal, the c. g. s. unit of acceleration.

600



trth.eentarim #l0pod-A reference ellipsoid eccentric error-Centering error.
whose geometric center coincides with the eccentric rducto (tri latioa)-The cor.

rth's center of gravity and whose e- ~ rtion which must be applied to a direction
minor axis coincides with the earth's rota- observed by An instrument with either the
tflal axis. instrunet or signal (swing), or both, ecm.t-

earth-fixed coordinate system-Any coordinate tric, to reduce the observed value to what it
system in which the axes are stationary with would have been if there had been no eccen-
respect to the earth. tricity. Also called eccentricity correction.

earth inductor-An instrument designed for eccentric sIgnal--A signal (target) which is
use in magnetic surveys to determine mag. not in the same vertical line with the station
netic dip. In principle, the instrument is a which it represents.
small dynamo by which the clectrical flow
can be introduced to the coil of the instru- eccentric station-A survey point over which
ment. The presence or absence of current is an instrument is centered and observations
indicated by a galvanometer which provides made, and which is not in the same vertical
for direct reading of magnetic dip. line with the station which it represents and

to which the observations will be reduced
r rth inductor comips-ss-A compass depending before being combined with observations at

ior its indications upon the current gener- other stations. In general, an eccentric sta-
ated in a coil revolving in the earth's mag. tion is established and occupied when it is
netic field. impracticable to occupy the station center,

earth .tellte-A body that orbits about the or when it becomes necessary in (,rder to
earth; specifically, an artificial satellite placed see points which are not visible from the sta-
in orbit by man. tion center.

,,tth tide-A periodic movement of the earth's ecentricity-. Amount of deviation from a
crust cause, by tide-producing: forces of the center. See alo eccentric station. 2. (sur-
moon and sun. veyor's compass) An effect caused by one or

a combination of the following conditions, A
eement curve--See spiral crrve. straight line through the ends of the mag.

eating-A reference on a nvip with a military netic needle falls to pass through the center
grid is usually given in terms of rectangular of rotation of the needle; the center of rota-
grid coordinates, an eating and a northing, tion of the needle is not coincident with the
which represent the x-coordinate value and center of figure of the graduated circle; the
the y-coordinate value, respectively. See also line of sight fails to pass through the vertical
departure; false esating; false northing, ax1s of the instrument.

east point-See prime vertical plans. eccentricity correction (triangulation) -See ec-
centric reduction (trianulation).

ebb tide-The portion of the tide cycle between
high water and the folkwing low water. Also eccentricity of hlidade-The distance between
called falUng tide, the center of figure of the index points on an

alidade and the center of figure of the gradu-ecentric-Not having the same center. ated circle. See also eccentricity of inatru.

eccentric anomaly-See anomaly, definition B. meat.
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ececntriety of clrcle--T- .e between the ecliptic meridian-A circle on the celestiai
center of figure of a graduated circle and its sphe're containtg points of the same celes-
center of rotathum.. Srr rdwo Pcentricity of in- tial longitude.
atriament. ecliptic node-See node.

eccentricity of ellipse-The ratio of the dis- ecliptic parallel-A circle on the celestial sphere
tUnce between the center and a focus of an containing points of the same celestial lati-
eliipie to the length of its semimajor axis. tude,

eccentricity of instrument-The combination of edlic polar d wnce--The complement of the
eccentricity ? circle and eccentricity of ali- elti platitdedade.cpesitiai latitude.
dade.

eceeltriity o4 spheroid (ellipid) of revolu, ecliptic pola-4)ne the celestial spher., either of

tion-The eccentricity of an ellipse forming the two points 90 from the ecliptic.
a meridional section of the spheroid. ecUliptic system of ,ordinat*s-A systeom of

curvilinear celestlal etxrdinfttei which uses
echo--Scr blip, the ecliptic as the primary reference plane
echogramn-Se fathogram. and the ecliptic meridian through the vernal

equinox as the secondary plane, The points
echo sounder-An echo sounding instrument 90' -r the ecliptic are tl rth aid south

used for depth measurements in water. eliptic poles. Angular dhnce north or

echo nounding-A method for measuring depths south of the ecliptic analogous to latitude,
indirectly by recording the time interval re- is celestial latitude. Celestial longitude Is
quired for sound waves to go from a source measured eastward along the ecliptic from
of sound near the surface to the bottom and the vernal equinox through 360
back again, editing-The process of checking a map or

echo liming-The measurement of time re- chart in its various stages of preparation to
quired for a short train of energy waves to insure accuracy, completeness, and correct
travel the round-trip path from an originat- preparation from and interpretation of the
ing station to a reflector, or t-ansponder. sources used, and to assure legible and pre-

ettlipe-l. The reduction in visibility or disap- cise reproduction. Edits are usually referred

pearance of a non-luminv--is :x)dy by passing to by a particular production phase, such aspearnceof anonlumn,-u boy bypasing compilation edit, scribing edit, etc.
Into the shadow cast by another non-luminous
body. 2. The apparent cutting off, wholly effective area-For any aerial photograph 'oat
or partially, of the light from a luminous is one of a seiieb it, a flight strip, that central
bxody by a dark body coming between it and part of the photograph delimited by the bi-
the observer. See also annular eclipse; lunar sectors of overlaps with adjacent p).oto-
eclipse; solar eclipse, graphs. On a vertical photograph, all in, -

within the effective area have less displace-
eciUpse yer-The interval between two suc- ment than their conjugate images on adja-

cesaive conjunctions of the sun with the same cent photographs.
node of the mon's orbit. effective earth radius-See effective radium of

ecliptic-The great circle formed by the inter- the earth.
section of the plane of the earth's orbit elective focal length (EFJ)-Seeprincipal dis.
around the sun (or apparent orbit of the sun tae, definitn p.

around the earth) and the celestial sphere. taece dion ti
effrective radius of the ekrth-A fictitious value

ecliptic coordinate system-See ecliptic system for the radius of the earth, used in place of
of coordinates, the geometrical radius to correct for atmos-

etipfie latitude-See celestia latitude. pheric refraction when the index of refrac-
tion in the atmosphere changes linearly with

ecliptic longitude-See celestial longitude, height.
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Egault level,-A French instrument haviing the electronic surveying-Any survey utilizing elac-
tipirt ievel attachedl to a levet bar which aiso tronie equipment.
carries wyes in which the telescope rests. electronic telemeter-An electronic device thatIelectrical dIitavice-Length menaured in terma rneasures the phase difference or transit tim-
of the distance traveled by radio waves in between a transmitted electromagnetic im-
unit time. pulme (if known frequeney and speid and it.-

Eltettrical Surve,-Net AdJurittr (ES'NA)-A rern
devico used for obtaining least-squares fkd- Electrotape-A trAdie name for a Iareciae elee-
juitflwhts of level. traverse, and vertical- trn sleigdvc wihrsita
angle nets through the medium of an anal- radio-frequency xignal to a respoindepr unit
ogous electrical net, which in turn retransmits the signal haek to

thle interrogAtor unit. The time lapse between
electronic bearing--A bearing 1)btdnv1 by original ty-ianss fi nd irecoipt of return

means of electronic equipment. signal is measured and displayed in it direct
electronic control-Control obtained by ee- digital readout for eventual reduction into a

tronic di-vices. precise linear dimtance. It operates on the
sJaflC principal as the tellurometer.

electronic distance- measuring (EDM) equip.
nient-bevices that measure the phase dif- elements of a flx-The specific values of the
ference between transmitted and returned corite ,dtoefnapsto.

(i.e., reflected or retransmitted) electromag- elevated pole-The celestial pule above the hori.
netic waves, of known frequency and speed, zon, agreeing in name with latitude.
or the round-trip transit time of a pulsed Sig-
nal, from which distance is computed. A wide elevation- -'Ycr'ioal distance from a datum, usu-
range of such equipment is available for sur- all), mean sea level, to a point or object on
veying and navigational use. Also called dis- the earth's surface. Not to be confused with
tance-measuring equipment (DlME). See al~ altitude which refers to points or objects
electronic position Indicator; Electrotape; Ge- above the earth's surface. Ste also adjusted
odinteter; hiran; lrat; loran; SECOR; elevation; assumed ground elevation; checked
shoran; sonar; Tellurometer. spot elevation; critical elevation; difference

elecronc lne o poitin-Alineof osiion of elevation; Hield elevation, fixed elevation;
elecronc lne o poitin-Alineof osiion mean ground elevation: orthometric eleva-

established by means of electronic equipment. tion; preliminary elevation; spot elevation;
*electro41c-poslto-ndleator (EPI)-A type of standard elevation; supplemental elevation;

electronic distance measuring equipment used unchecked spiot elevation.
primarily in hydrographic surveying. The elevation angle-See angle of elevation.
offshore range has been extended from the
limits of shoran distances to more than 500o elevation meter-A mechanical or electrome-

milesby ue ofEPI.chaniical device on wheels that measures slopemilesby ue ofEPI.and distance, and automatically and continu-
electronic refraction-The refraction due to the osyitgae hi rdc nodfeec

effects of the atmosphere and the ionospl.ere, osyitgae hi rdc nodfeec
which introduce appreciable changes in the ofevain
quantities measured by means of electronic elevation tints-See hypmometric tinting.

* devices, such as in the phase differences mecas. 1/0p ajtmnScpeadumnt
ured with interferometers, in the rate of 1/0pgajsmn-e e dutet
change of phase measured with the Doppler ellipsoid-The surface defined by the equation:
systems, and in the change in phase between Z2 Y7
the times of transmitting and receiving a . :+ ,+,l

signl b theraninginstumets.If the semiaxes a, b, and c are unequal the
electronic sketchmaster-See universal analog ellipsoid is called triaxial. If two of thle semi.

photographic rectification systemn. axes are equal the surface b~ecomes a sphe-
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i'od. S4;; -i t.otred ellipsoid; earth- emulsk--A s tpension of either light-sens-
centered ellpsoid; triaxial ellipsoid, tive silver salts, Diazos, or photopolymers, in

a colloidal medium which is used for coatingepllod of rotation-A simple mthematical impaes n aes

surface which best approximates the shape of films, plates, and papers.

the earth. It is the -urface generated by an emusion-to-bxse (expowmre)-A contact ex-
ellipse rotating about one of its axes. See also posure In which the emulsion of the copying
oblate spheroid; prolate spheroid. Often In- film is on the side of the film opposite to that
correctly called ellipsoid of revolution. in contact with the sheet being copied which

produces a copy that is wrong reading
ellipsoidal height-The height above the refer- through the base. See a io emulsion-to-emul-

ence ellipsoid, measured along the ellipsoidal Sion.
outer normal through the point in question.
Also called geodetic height. emulsion-to-emulslon (expoewre)-A contact

exposure in which the emulsion of the copy-
ellipsoidal reflector-A minor surface which ing film is in contact with the emulsion of

conforms to a portion of an ellipsoid of revo- the sheet being copied which produces a copy
lution. rrincipally employed in several types that is right rcading through the base, See
)f stereoplotter projectors ;uch as the ER- also emulsion-to-base.

end lap-See forward lhp.
ellipticity of an ellipse-The ratio between the engineer's chain-Similar to a Gunter's chain

difference in length of the semi axes of an
ellipse and its semimajor axis. The semi. except it is 100 feet in length and contains

major and semiminor axes are represented by 100 links each I foot long.

a and b, respectively, and the ellipticity by , engineers level-Any of a group of precision
then: leveling instruments for establishing a hori-

a-b zontal line of sight, used to determine differ-
ences of elevation.

The ellipticity of the spheroid, referring to engineering map-A map showing information
the earth, is called the flattening of the earth, that is essential for planning an engineering
or its compression, and is also represented project or development and for estimating its

by f. cost.

eipticity of the spheroid-See flattening (of engineering survey-A survey executed for thethe earth) e purpose of obtaining information that is es-
sential for planning an engineering project or

elongation-The angular distance of a body of development and estimating its cost. The in-

the solar system from the sun; the angle at formation obtained may, in part, be recorded
the earth between lines to the sun and an- in the form of an engineering map.
other celestial body of the solar system. See engraver-See scriber.
also greatest elonw-ation.

engraver subdivider-A specially designed
emergency run-See tide-over run. scribing instrument which permits the selec-

emergent nodai point-See nodal point, defini- tion of uniform tick spacing in subdividing
tion 1. or ticking map projections.

empirical orientation (rectification) -The cm- enlargement-A negative, diapositive, or print
posited rectified adjustments of magniflc a- mi ie at a scale larger than the original. Col-
tior, swing, easel tilt, y-displacement, and loquially referred to as a blow up.
x-displacement used to correctly recreate the enlargement fdctorSee scale of reproduction.
exact conditions in the projected image that
existed in the negative at the instant of ex- enlargement/reduction diagram--Chart show.
posui.e. ing the necessary lens extension and copy
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hoard extenisLion required for various enlarze- equal-altitude observation-_Obcrvation of
ments and reductions. celestial objects at a fixed altitude (such as

by an astrolabe) taken at more or less uni-
enrout hat--A chart of air routes in specific formly-spaced azimuths around the horizon.

auas that shows the exact location of elec- The purpose is to obtain a number of lines
tronic aids to navigation, such as radio-direc- of position by a ,ethod somewhat free from
tion-finder stations, radio and radar marker the effects of vertical refraction.
beacons, and radhi-rangui stations. Formerly
called radio-facility chart. - equal-altitude observations of the sun-An azi-

muth observation that consists of measuring
entrance pupil--The image of the aperture atop lrizontad angles from a southerly reference

formed by a:1 the lens elements on the object point to the sun's limbs at an identical verti.
side of the aperture stop. cal angle, if measured to the right limb in the

entrance window-The Image of the field stop a.m., then the angle should be measured to
formed by all the lens elements on the object the left limb in the p.m. The same limb
side of the field stop. should be observed in vertical angle. The

mean of the two horizontal angles, with small
ephemeris--A publication given the computed correction for the change in the sun's declina-

places of the celestial bodies or space ve. tion during the interval from the a.m. to the
hicles for each day of the year, or for other p.m. readings, gives a resulting horizontal
regular intervals. A publication giving sini- angle to the meridian.
lar information useful to a navigator s called

an almanac. equal-area map projoction-A map projection
having a constant area scale. Such a projec-

ephemeris time--The uniform measure of time tion is not conformal and is not used for
defined by the laws of dynamics and deter- navigation. Also called authaic map projec-
mined in principal from the orbital motions tion and equivalent map projection.
of the planets, specifically in the orbital mo-
tion of the earth as represented by New- quation-See angle equation; azimuth equa-
comb's "Tables of the Sun". tion; correlate equation; condition equation;

error equation; Euler's equation; Laplace
epipolar plane-Any plane which contains the equation; latitude equation; length equation;

epipoles; therefore, any plane containing the longitude equation; lunar equation; normal
air base. A1so called basal plane. equation; observation equation; parametric

epipolar ray-The line on the plane of a photo- ers; perpendicular equation (tin

graph joining the epipole and the image of verse); personal equations; side equation;

an object. Also expressed as the trace of side equation tests.

an epipolar plane on a photograph. equation of the equinox-The difference be-
tween the mean and true right ascensions ofegpoles-n the perspective setup of two photo- a body on the equator, thus the difference

graphs (two perspective projections), the btenma n paetsdra ie
points on the planes of the photographs between mean and apparent sidereal time.

where they are cut by the air base (extended equation of time--The algebraic difference in
line joining the two perspective centers). In hour angle between apparent solar time and
the case of a pair of truly vertical photo- mean solar time, usually labeled + or - as it
graphs, the epipoles are ininitely distant is to be applied to mean solar time to obtain
from the principal points, apparent solar time.

epoch-i. A particular instart for which certain equator-The great circle on the earth midway
data are given. 2. A given period of time dur- between the poles and in a plane perpendicu-
ing which a series of related acts or events lar to the earth's axis of rotation. It is the
takes place. 3. An arbitrary moment in time line of 0' latitude. See also astronomical equa-
to which measurements of position for a body tor; celestial equator; fictitious equator; ga.
oz orientation for an orbit are referred. lactic equator; geodetic equator; geomegnetic
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equator; grid equator; lanar celestial equa. parallel of declination close to the equator.
tor; maignetic equator; oblique equtor; Equatorial stars, bCcaU3c Lf their appariatly
transverse equator. greater speed of travel, are preferred for

equator system-See celestial equator system time and longitude determinations.

of coordinates, equatorial system-See celeatial equator sys-

equatorial axis-I. The diameter of the earth tem of coordinate&

described between two points on the equator. equiangular spiral-See rhumb line.
2. (astronomy) A telescope mounting axis equiangulator-An optical instrument, employ.
oriented parallel to the earth's rotational qng aor0 p tic l u s trmet o-
axis.ing a 0 prism, used to determine atronomic latitude and longitude by equal alti-

equatorial bulge-The excess of the earth's tudes of heavenly bodies when the time of
equatorial diameter over the polar diameter. a prime meridian (Greenwich) is known at

equatorial chart-i. A chart of equatorial the place of observation,

areas. 2. A chart on an equatorial projection. equigeopotential surface-See equipotential

equatorial cylindrical orthomorphic chart-See surface.
Mercator chart, equilibrium-A tate of balance between forces.

equatorial cylindrical orthomorphic map projec. A body is x .1 t. be in equilibrium when the
tion-Sce Mercator map projection, vector sum of all Zorces acting upon it is zero.

equatorial diameter-The diameter of the earth equilibrium spheroid-The shape that the earth

at the great circle comprising the terrestrial yvould attain if it were entirely covered by
equator. a tideless oceani of constant depth. See also

geold.
equatorial gravity value-The mean accelera-

tion of gravity at the equator, approximately equilibrium theory-A hypothesis which as-
equal to 978.03 cm/sec 2 sumes an ideal earth which has no continental

bar:-iers and is uniformly covered with water
equatorial horizontal parallax-The angle at a of considerable depth. It also assumes that

celestial object subtended by the equatorial the water responds instantly to the tide-
semi-diameter of the earth used to indicate producing forces of the moon and sun to form
the distance of the object from the earth. a surface in equilibrium and moves around

equatorial intervals-The angles, expressed in the earth without viscosity or friction. Corn-
units of time, between the various lines which pare with geoldL
compose the reticle of an astronomical transit equinoctial--See celestial equator.
and the mean position of those lines.

equatorial map projection-A map projection equinoetial colure-The hour circle through the
centered on the equator. equinoxes.

equatorial node-Either of the two points equinoctial day-See sidereal day.
where the orbit of the satellite intersects the equinoctial point-See equinox.
equatorial plane of its primary.

equatorial radius-The radius assigned to the equinoetlal system of coordinates-See celestial

great circle comprising the terrestrial equa- equator system of coordhrates.

tor. equinoctial year-See tropical year.

equatorial satelite--A satellite whose orbit equinox-One of the two points of intersection
piano. coincides, or almost coincides, with the of the ecliptic and the celestial equator, occu-
earth's equatorial plane. pied by the sun when its declination is 00.

equatorial stara-Stars having declinations Also called equinoctial point. See also autum-
close to zero and whose diurnal path is a nal equinox; mean equinox; vernal equinox.

66



equipotentlal surface--A surface having the error; collimation error; compam Index er-
same potential of Zravity at cvery point. Also ror; compensating error. constant error;
called a level surface; equtpotentlal surface; curved-path error; eccentric error; erratic er-
geopotental surface. See also geold. ror; graduation error; grow error; index er-

Ss lror; inherited error; instrument error: mis-
equicalar-A surface along which a scalar take; natural error; orthometric error;quantbty has a constalt valuV, periodic error; personal error; pointing error;

equivalent focal length-The distance measured positional error: prlncipal.dlstance error:
alUng the lens axis from the rear nodal point principal-point error; prismatic error; prob-
to the plane of best average definition over able error; residual error; resultant error;
the entire field used in the aerial camera. shade error. systematic error.

equivalent map projection-See equal-area map error equation-The prolgability equation which
projection. expremwew the laws of the occurrence of aec-

dental errors. This equation expresses the re.equivalent scae-The relationship which a

small distance on a graphic bears to the cor- lationship between observed values, plus first-
responding diatance on the earth, expressed order correctin terms, and theoretical val-
as an pvivalence, such as 1 inch (on the ues, The error equation is the basis of the
graphi ,. quals 1 mile (on the ground). Oc- method of least squares, used in the adjust-

casionally called verbal scale. ment of observations for determining the
most pro!bable value of a result from thoseequivalent vertical photogtaph-A theoretical- observations.

ly, truly-veitical photograph taken at the

same camera station with a camera whose error of closure-. (general) The amount by
focal length is equal to that of a camera which a quantity obtained by a series of re-
taking a corresponding tilted photograph. lated measurements differs from the true or

fixed value of the same quantity. Also called
erect image-An image that appears upright, closing error; closure. 2. (angles) The amount

or in the same relative position as the object. by which the actual sum of a series of angles

erecting telescope--An observer sees objects fails to equal the theoretica'ly exact value
right side up when looking through an erect- of that sum. Also called angular error of
ing telescope and upside down when looking closure. 3. (azimuth) The amount by which
through an inverting telescope. The eyepiece two values of the azimuth of a line, derived
in the optical system of an erecting tele- by different surveys or along different routes,
scope usually has four lenses, and the eye- fail to be exactly equal to each other. Also
piece in the optical system of an inverting called azimuth error of closure. 4. (leveling)
telescope has two lenses. Contrasted with The amount by which two values of the ele-
Inverting telescope. vation of the same bench mark, derived by

different surveys or through different sur-
erratic error-An error caused by an incom- v r or by independent observations,

plete element in an instrument, such as back- fail to be exactly equal to each other, Also
lash in a gear train. See also Instrument called leveling error of closure. See also cir-
error. cult closure (leveling). 5. (loop) The error in

Serror-l. The difference between an observed the closure of a suvyon itself. Also called
or computed value of a quantity and the ideal loop error of closure. 6. (horizon) The amount

or true value of that quantity. 2. A class of by which the sum of a series of adjacent
small inaccuracies due to imperfections in measured horizontal angles around a point
equipment or techniques, surrounding condi- fails to equal exactly 360'. Measurement of
tions, or human limitations; not to be con- the last angle of the series is called closing
fused with blunders or mistakes. See also the horizon; sometimes called closure of hori.
absolute error; accidental error; actual error; zon; horizon closure. 7. (triangle) The
accumulative error; blunder; chronometer amount by which the sum of the three ob-
error; circuit closure (leveling); clamping served angles of a triangle fails to equal
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exactly 180o plus the spherical excess of the with the dampening fountain water on an
triangle. Same as closue at triaqle; triangle offset press to help control ink on the pre".
closur,; ftiogle error of tios ,. B. (tra- plate.
verse) The amount by which a value of the etch flip--A pencil-shaped abrasive used in re-
position of a traverse station, as obtained by moving unwanted marks on a imLal press-
computation through a traverse, fails to plate, Sometimes called a snakealip.
agree with another value of the same station
as determined by a different set of oberva- etched zinc plate-An etched copy of the con-
tions or routes of survey. Alao called cel~uw tour drawing of the base map, used as the
of traverse; error of survey; horizontal clo- guide in cutting the stepped terrain base of
sure error; triverse error of closure. See also a model for making relief models,
lUr enr of eomre; relative error of co- Eulerian antles--A system of three angles
sure. which uniquely define with reference to one

error of coUimslo.-See teimaton error. coordinate system (e.g., earth axes) the ori-entatlon of a second coordinate system (e.g.,,
error of observation-The difference between body axes). Any orientation of the second

an observed value of a quantity and a value system is obtanable from that of the first
adopted as representing the ideal or true sytmiobanlefmthtftefrt

by rotation through each of the three angles
value of that quantity. in turn, the sequence of which is important.

error of run (m.lrometer)-The differe.,ce, in Euler's equation-A relation in a parabolic or-
seconds of arc, between the intended value bit involving two radii vetors, their chord,
of one turn of the micrometer screw and Its and the time interval between them.
actual value as determined by measuring the
space between two adjacent graduation Euler's theorem-A mathematical expression
marks of the circle with the micrometer. Also to obtain the radius of curvature of a normal
called run; run of mlirometer. section in any azimuth on the reference ellip-

soid. The azimuth angle, and the radius of
error of surVey-SEe error of closure, defni- curvature in the meridian and in the prime

tion 8. vert-.ad must be known.

error of the aea--Equal to the standard er- Eurqpean datum-The initial point of this sys-
ror of the sample divided by the square root tem is located at Potsdam, Germany. Numer-
of the number of items sampled. ous national systems have been joined into a

escape and evasion graphic-A map, chart, or large datum based upon the International El-
other graphic, usually produced m a light- lipsoid which was oriented by the atro-geo-
weight durable material, specific, .y designed detic method. The Army Map Service has con.
to guide personnel to safety from enemy-held nected the European and African triangula-
territory. tion chains and filled the gap of the African

*eu arc measurement from Cairo to Cape Town.estal~lme~---ee Idtkal ntevalThus all of Europe, South Africa, and North

establishment of the port-The average inter- Africa are molded into one great system.
val between upper and lower lunar transit Through common survey stations, it was also
near time of new and full moon and the next possible to convert data from the Russian
high water. See also lunitidal interval Also Pulkovo 1932 system to the European datum,
called common establishment; high water full and as a result the European datum includes
and change; vulgar establishment, triangulation as far east as the 84th merid-

etch-I. To remove selected areas of the einul- ian. Additional ties across the middle east

&ion either chemically or manually. 2. Chemn- have permitted connection of the Indian and

ical treatment of a lithographic plate to make European daturns. See ao preferred datum.

non-printing areas grease-repellent and evecton-A perturbation of the moon in Its
water-receptive or to produce the image on orbit due to the attraction of the sun. This
deep-etch plates. 3. An acid solution mixed results in an increase in the eccentricity of
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- the moon's orbit when the sun passes the the individual making the prediction rather
smoon:' line of apsides and a dclrease when than on proven formulae, power tables, or
perpendicular to it. See alo lunar inequality, graphs. Also called art-work prediction.
definition 1. explement-The difference between an angle

Everest spheroid (ellpoold)-A reference el- and 360 degrees.
lipsoid having the following approximate di- eirplaratory survey-A survey executed for the
mensions: serimajor axis-6,877,276.3 me- purpose of obtaining general information
term; ~ittersinif or eliptity-1/300.80. concerning areas about which such informa-

exaggerated sterso-Set hyperdtereoscopy. tion is not a matter of record.

exchange agreement-An approved agreement exposure-1. The total quantity of light re-
between two or more organizations to furnish ceived per unit area on a sensitized plate or
each other specified mapping, charting, and film may be expressed as the product of
geodetic data as published, or on a request the light Intensity and the exposure time. 2.
basis. Compare with mapping agr emenL The act of exposing a light-sensitive material

existent corner-(USPLS) A corner whose p- to a light source. 3. One individual picture of

sition can be identified by verifying the evi- a strip of photographs.

dence 'of the monument or its accessories, exposure interval-The time required between
by reference to the description that is con. successive exposures of a series of photo-
tained in the field notes; or whose position graphs for the purpose of obtaining desired
can be determined from an acceptable sup- forward lap.
plemental survey record, some physical evi-
dence, or testimony. exposure station-See camera station.

existing data-Material and/or information exposure time-.-The time during which a light-
known to be in the possession of a given sensitive material is subjected to the act-on
source. It is not intended to apply to data of light.
which are obtained by an operational field extended color-See bleed.
survey or contractual production operations.

extensmon-. (survey) See prolongation. 2.exit pupil-lT the te aperture stop (photogrammetry) Extending existing con-
formed by all the lens elements on the image trol from a controlled area into an area with.
aide of the aperture stop. out control. The term is usually further quali-

exit window-The image of the field stop fled as horizontal or vertical according to the
formed by all the lens elements on the image primary purpose. See also cantilever exten-
side of the field stop. sion. Also called horizontal extension; hori.

ex-merldian altitude--An altitude of a celestial zontul/vertical extension; vertical extension.

body near the celestial meridian of the ob- extension of control-Execution of additional
server, to which a correction is to be applied control from existing control by any method.
to determine the meridian altitude. exterior orientation-The determining (analyt-

ex-meridian observation-Meaaurement of the ically or in a photogrammetric instrument)
altitude of a celestial body near the celestial of the position nf the camera station and the
meridian of the observer, for conversion to a attitude of the taking camera at the instant
meridian altitude; or the altitude so meas. of exposure. In stereoscopic instrument
ured. practice, exterior orientation is divided into

two parts, relative and :,bsolute orientation.
experience radar prediction-The determina- Also called outer orientation. See also resec-

tion of size, shape, and relative intensity of tion, definition 3.

radar returns and a determination of radar
shadow and no-return areas based primarily exterior perspective center-.See perspective
on the radar knowledge and experience of center.
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t
exterior to a curve-Aniy area adjacent to a single instrument station or oetup, but there

ctrrve lyinz toward its convex Sade; ilhw arro can be only one backsight and one foresight
not included within the circle of which the from any one instrument station.
curve is part of the circumference. exlramlation-The process of estimating the

external distanc*--The distance from the ver- value of a quantity beyond the limits of
tex of a circular curve to the middle point of known values by assuming that the rate or
the curve. system of change between the last few known

values continues.
external error-Sre theoretical error.

eye base--See interpopitlary distance.
extra foresight (levoling)-The rod reading

made at an instrument station in a line of eyeplece-In an optical device, the lens group
which is nearest the eye and with which thelevels and on a leveling rod standing on a

bench mark or another point not in the Con- image formed by the proceding elements Is
tinuous line of levels, In spirit leveling there viewed.
may be one or more extra foresights from a eyepiece mierometer-ee ocular micrometer.

7I
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i.number--Stee relative aperture. are nutnbered, and frnm which grid distances

fa*--The emulsion side of a negative or layout are measured eastward ,And northward, Com-

plate, or the printing sur-ace of a platepare with grid origin.

factoed tranqwency-A systun, of radar false stereo--Se pseudoscopic stereo.
aimilation which utilizes a pair of photo- fan cameras-An assembly of three or more
graphic images on a glass plate or plates to cameras systematically disposed at fixed an.
store topographic and radar reflection data. gles relative to each other so as to provide
Tlu L a arc wannce& hy a fly bir.ap'- t Pcanner wide lateral coverage with overlapping ir.

cathode ray tube, and the density of the im- a
ages is read by two photo-multiplier tubes.
The two planar dimensions of the two images fathogram-A graphic record of depth meas-
are the X and Y dimensions of the topo- urements obtained by echo-sounding equip-
graphic and reflectance data respectively, The ment. Also called echogram.
densities of the reflectance images are used
to store the intrinsic strength of radar target fathom curve--See depth curve.
reflectance. The images are identical in their
X and Y values but separated in one dimen- fathom Uin-See depth curve.
sion by the optical spacing of the dual readout Fathometer-A trade name for an echo
system. Also called a land mass simulator sounder.
plate.

falling-(USPLS) The distance, measured Faye anomly-See free-ar anomaly.
along an established line from its intersec- Faye correction-Sec free-air correction.
tion with a random line, to a corner on which
the random line was intended to ,lose. featheredging -1. (cartography) The tech.

nique of progressively dropping contours, to
falling tide-S-ee Ebb tide, avoid congestion on steep slopes, and taper-
false bearing-The difference between the true ing the line weight near the end of the con-

bearing and the back bearing caused by the tour to be dropped. Also called feathering. 2.
convergence of meridians. (photogramMetry) The thinning of overlap-

ping edges of photographs before assembling
false easting-A value assigned the central into a mosaic in order to make match lines

meridian of a coordinate system to avoid the less noticeable. When overlapping edges are
inconvenience of using negative departures. feathered, shadows and sharp changes in con-
See also grid coordinates. trast are reduced or ellmL.dd. Also called

false horion-A line resembling the visible feathering.
horizon, but above or below it. e t ri g S f a h ed n .

false northing-A value assigned the origin of
northings, or grid coordinates, to avoid the feature--Sre details.
inconvenience of using negative coordinates, felt ade--The top or smooth side of paper that
See also grid coordinates. it contacted by the felt belt for extraction of

false origin--An arbitrary point to the south moisture during manufacture, This is the
and west of a grid zone from which grid lines correct side of the paper for printing.
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t enc-I. A line of readout or tracking stations fictitious pol*--One of the two points 900 from
frpickup of Ptigals from an orbiting sate)- a fictitious equator. It may be Wiwid trans-

lite, 2. A line or network of rada r aa4, 'C11*9.W tr~A ue pole depending upon the type
stations for detection of a satellite In orbit. of fictitious equator.

fermnting dough theory- See Pratt.Iiayford ictkw rhumb line--A line making the same
themr of isostasy. oblique anigle with all fictitious meridians. It
* fier ptic-A evic fo relyin an mag by may be called transverse, oblique, or grid

fibean of a argdevice of eln Imaeby rhumob line depending upon the type of fieti.
tious meridian. Also cadled Bctittw lox.

(filaments) by multiple total Internal refle- rm ecr.
tion, The fibers are most commonly glass and
less of ten a highly transparent plastit, Each flctUw Aw.-A fictitious point ternwd the

* Aber carries only one element of the Image, mean sun, which is imagined to move at a
so that the image Is a mosaic in which the uniform rate along the equator, its rate of
MIMt# sI~* the fiber cross-sectioni rather than motion being such that it mkes one apparent
a continuous picture, revolution around the earth in the sanie time

flctitlous-!n cartography, pertaining to or as the actual sun-that !s, in one year.
measured from an arbitrary reference line. Sctiius year--The period between sucessve

ficttio equator A rc~wua.- line sorving as returns of the sun to a sidereal hour angle of
the origin for measurement of fictitious lati- 80' (Lout J*JILWX. 1). The length of the
tue. fictitious year Is the same as that of the

tropical year, since both are based upon the
*fictitious graticule-The! network of lAnes rtp position of the sun with respect to the vernal

resenting fictitious paorallels and fictitious equinox. Also called Beaveiian year.
meridians on a map or chart. See also oblique
gratiCule; tranevers graticule. fiducial1 axes--The lines joining oppsite fidu-

ficttios Isitue--Agulr ditane frm a cial marks on a photograph. The x-axis is
fictitios equdator.It arb cadistranerme generally considered to be the one nearly

ficttios eqato. Itmaybe clle trasvese, parallel with the line of flight.
oblique, or gidd latitude depending upon the
type of fictitious equator. fiduciall aks-I. (photogfranimetry) Index

ficitios lngiude-Th areof icttios eua. marks, usually four, which are rigidly con-

tor between the prime fictitious meridian and nce ihtecmr estruhtecm
Any given fictitious meridian. It may be called era body and which forms imiages on the

negative and usually define the principal
transverse, o blique, or grid longitude depend- point of the-photograph. Also marks, usually
ing upon the type of fictitious meridian, four in number, in any instrument which de-

fictitious iozodrom-See Ictitiou rhumb Ine, fine the axes whose intersection fixes the

ltliuus loxodromlc curvoe-See fictitious principal point of a photograph and fulill
rhumb Ww.the requirements of interior orientation. 2.
rhumb ~S.(surveying) An index Hlim or point. A line or

ficHtows eridian--One of a series of gret point used as a basis of reference.
circles or lines used in place of a merdian for
certain purposes. It may be called transverse, IUd caiibrateoo.-A term generally applied
oblique, or grid meridian depending upon the where only a combination of field and office
type of fictitious meridian. See also prime. computer techniques are available to check
fictitious moida instrument accuracy. Adjustments, other

than normal operator adjustments, cannot be
fictitious parallel-A circle or line parallel to a

fictitious equator, connecting all points of md uigfedclbain
equal fictitious latitude. It may be called fiel check-The operation of checking a map
transverse, oblique, or grrid parallel depend- compilation manuscript on the ground. Not to
ing upon the type of fictitious equator. be confused with field classification.
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fiel Aianition-Pleld inspection and Identl. field poaltloui-A 1gsition vomputod while Rde
-. ticatlon of features which a map compiler is work is in progress to determine the accept-
) unable to delineate; identification and deline. ability of tho olhervtions or to provide a

ation of political boundary lines, place names, preliminary position for other purpoes.
road clauifications, buildings hidden by trees, ield standardization of tape-The comparison
and eo forth, F'iuld classafication fSy i' In.- of the length of s tape to be used for survey
cluded as part of the control survey effort and rmeaurernv with the length of a standard
normally is conmpleted prior to the Actual tape, to determine the true length of the
stereownriptlation phase. See a l former.

Me stop--The physical element (such as a
ield cmiuamtor-A short line whose length is stop, diaphragm, or lens periphery) of an

measured with accuracy and precision, and is opticvt! system which limits the field of view
used to check the lengths of apparatus covered by the system. See also aperture
(tapes) used in the actual field operations. stop.

MAzo called comosrator base. field strength-For any physical field, the flux
ield completion-A combination of field inspec- density, intensity, or gradient of the field at

tions or surveys, either before or after com- the Voint In question. Also called Ileld Inten.
pilation, to classify and complete the nap sity.
rontent, correct erroneous data, and add in- figure adjustment (urvey)-The adjustment
formation such as names, civil boundaries, of a single chain of triangles made to satisfy

and similar classification data. Its purpose is the requirement that the sum of the angles

to fill-in or confirm that portion of a map in each triangle equals 180", and in the case
manuscript prepared by stereocompilation. of a quadrilateral that the sum of the angles

field contouring-Contouring a topographic equals 360'. An office computation.
map by field methods accomplished by figure of the earth-See geold.
planetable surveys on a prepared base. Gen-
erally, this operation applies to terrain un. filar nilcromeer-A device attached to a tele.
suitable for contouring by photogrammetric scope or microscope, consisting of a wire
methods. See also contour sketching. 'hread (filament) connected with a screw in

such manner that as the screw is turned, the
field correctlo-Adjustments made to field wire moves through a continuous succession

measurements, such as angles or distances, of parallel positions, all in the focal plane of
to correct for geometric or length discrep- the instrument.
ancies.

film-A film base which is coated with a light
field correction copy-A map or tracing pre- sensitive emulsion for use in a camera or

pared in the field, delineating corrections for printing frame, Sec also aerial film; carto-
subsequent reproduction of a map. graphic film; stabe-base film; strip film;

topographic bane film.
field elevation-An elevation taken from the

field computation of a line of levels. film base (photograyhy)-A thin, flexible,
transparent sheet of stable plastic material

field inspection-The process of comparing to which a light-sensitive emulsion may be
aerial photographs with conditions as they applied.
exist on the ground, and of obtaining infor- film distortion-The nonuniform dimensional
mtion to supplement or clarify that not fl itrinTennnfr iesoa

radily tdisuppnilementh potorglarf th n changes which occur in photographic film
readily discernible on the photographs them- with changes in humidity or temperature, or
selves. Soraetimes called clsshficatlon surrey. from aging, handling, or other causes.

field iatenmty-See feld wtrength. film mosaie-See preferred term panel base.

field t VIew--ee angle ot view, film negatve-See negative, definition 1.
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film po itive-Set positive, definition 1. per matn.scheme angle station between astro-
nomic azimuth shall not exceed 1.0"; and the

film tltlingSrc trins etpricmble error of thc aialnon, aia utn

fliter-Any transparent material which, by ab- shall not exceed 2- 0.5". Lacking the geo-
sorption, selectively modifies the light trans- metrical checks obtainable in triangulation,
mitted through an optical system. first-order traverse, although fo,.nerly used

final complte-A co~mposite of the principal] in the fundamental control survey of the
fina eoipoute- coposie o theicpal United Stetc, arc no longer so used. For-

color scparations made after all corrections nierly know as precise travorse.
have been made, el nw rcs r.rp

first-order triangulation- -First-order trlangu-

firing chart-1Map, photonmp, or grid sheet lation was at one time known as primary
showing the relative horizontal and vertical triangulation; changed In 1021 to precise tri-
positins of batteries, base points, base point angulation; and in 1925 to first-order tri.
lines, check points, targets, and other details angulation. In 1957, new classifications forneeded in preparing firing data. this survey" were prepmred by the bureau of

first approximation chart--See historical chart, the Budget in cooperation with Federal agen-
cies concerned with control surveys. They

first of Aries--Set vernal equinox, are: Class I (special) Designed for urban

first-order bench mark-A bench mark con- surveys, scientific studies, extremely aecu.

nected to the datum (usually mean sea level) rate extended baselines, blinimum specifics-
hy continuous faaLs-order leveling. lions include probable error of closure in

longth at least 1 in 100,000; average triangle
first-order level--A leveling instrument de- closure not to exceed 1.0 sec; side checks 1.5

signed for the attainment of the highest pre- times tabular difference for 1" log sine of
scribed order of precision and accuracy. smallest angle involved, etc. Major proce-

firgt-order leveling-Spirit leveling conforming dures include two-nights horizontal observa-
to the following criteria: All first-order level- tions; ndditinnl geodimeter bases, tightened
ing to be divided into sections of 1 kilometer specifications for observation rejection lim-
to 2 kilometers in length; each section to be its, observing techniques, and plumbing tow.
leveled over in both forward and backward ers; maximum strength of figure in design-
directions; the results of the two runnings ing scheme, etc. Where accuracy better than
over a section not to differ by more than 1 in 100,00 Is desired, above specifications
4.0 millimeters times the square root of the and procedures are changed in order to meet
length of the section in kilometers (4.0 milli- the requirements. Class 11 (optimum) Basic
meters ,/ K), the equivalent of which is 0.017 network of arcs. Minimum specifications in-

feet times the square root of the length of elude probable error of closure in length ofK the section in miles i0.01 feet vM) For- I in 50,00; aide checks 1.5 to 2.0 times tabu-
merly known as precise leveling and leveling lar difference for 1" of log sine of the small.S kn on, prcselveieat angle involved average triangle closureof high precision. 1.0 sec; maximum triangle closure 3.0 sec,

first-order traverse--A survey traverse which etc. Major procedures Include one-night ob-
by itself forms a closed loop, or which ex- servations using prescribed instruments and
tends between adjusted positions of other techniques, strength of figure, etc. Class III
first-order control surveys and has a closing (standard) Used in all other first-order sur-
error in position not greater than I part in veys not needing the accuracy of class I or
25,000 of its length. The criteria prescribed I. Minimum specifications include probable
for attaining the required accuracy and pre- error of closure in length of I in 25,000; side
cision are as follows: The probable error of checks 2.0 times tabular difference for " of
any main-scheme angle shall not exceed iog sine of smallest angle involved, average
t 1.5"; the number of angle stations be- triangle closure 1.0 sec; maximum triangle

tween astronomic-azimuth stations shall be closure 3.0 sec., etc. Major procedures in.
ten to fifteen in number; the discrepancy clude one-night observations using prescribed
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inetnlna aid tachniqu", strength of fig- diRpositiven Whom. scale is at a pre r-
I ures, etc. This class of first-order triangulA- mined ratio to the negativ" scale

tion was formerly called first-order triangu- Idied stellte-Sce syT .zarnotS satellite.
lation prior to 1087. The results obtained in
the National network using the above sped- fixing-The process of rendering a developed
fications and procedures exceeded I part in photographic image permanent hy removing
60,W00 led!Eng tP the upgrading and reclani- the unaffected light-sensitike material.
|fcAtion of geodetic control surveys, flare triangulation-A method of triarngulation

first-order work-The designation given survey in which simultaneous observations are made
work of the highest prescribed order of pre- on parachute flares. This method is used for
cision and accuracy Such surveys were for- extending triangulation over lines too long to
merly called primary. be observed by ordinary methods.

first point of Aries-See vernal equinox. ALso flash apparatus-An auxiliary apparatus used
called first of Aries. in timing a pendulum during observations for

first point of Cancer-See summer solstice, defi- intensity of gravity.

nition 1. dash plate-See calibration plate.

first point of Capricornus-See winter solstice, flat-1. (lithography) An assembly of photo-
definition 1. graphic negatives or positives on goldenrod

paper or vinyl acetate for contact exposure
with a sensitized metal press plate. May con-

Fischer Ellipsoid of 1960-A reference ellipsoid tain art as well as text, See also layout. 2.
with two primary uses. In the Mercury (photography) Lacking in contrast. 3. (op.
datum it has the following approximate di- tics) See optical Bat,
mensions' semnimajor axis--6,378,166.0 me-tesonst fateinaor eaxist-- ity71 8. me- flat model-Any spatial model which is capable
ters; the flattening or ellipticity- 1/298.3.In the South Asia datum the sernajor axis of being leveled. Contrast with warped model.

is-6,378,155.0 meters, and the flattening or flat stock-1. Charts or maps which are not
ellipticity is 1/298.3. folded and kept for filling official and sales

orders. 2. Flat sheets of map paper as op.
Fischer level-A dumpy level capable of first- posed to roll paper.

order leveling,
flattening (of the earth)-The ratio of the dif-

fix-A position determined from terrestrial, ference between the equatorial and polar
electronic, or astronomical data. Also, the rdii of the e aora mnorpoin thu er~ablihedradii of the earth (major and minor semi.
point thus etablished, axes of the spheroid) and its equatorial ra-

fixed elevation-An elevation which has been dius (major semiaxis), Same as compression;
adopted, either as a result of tide observa, ellipticity of the spheroid. See also eccentri.
tions or previous adjustment of spirit level- city of ellipse; eccentricity of spheroid of
ing, and which is held at its accepted value in revolution; ellipticity of an ellipse.
any subsequent adjustment. flexure (pendulum)-The bending of a swing-

fixed position-See adjusted position. ing pendulum, due to its lack of perfect
rigidity.

fixed-ratio pantograph-See pantograph,
flexure (pendulum support)-The forced move-

fixed-ratio projection printer-A diapositive ment of a pendulum support caused by the
printer having an optical system in which a motion of the swinging pendulum.
lens is placed between the negative and the
diapositive plate, the object and image dis- flicker method-1. The alternate projection of
tances being set at nominal values according corresponding photographic images onto a
to the laws of optics, but with freedom of tracing table platen or projection screen, or
adjustment within narrow limits, to produce into the optical train of a photogrammetric
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instrumnent. 2. ('stereoscopy) The alternate dimensional space formed by the stereo-
blinking of tho eyes and mentally comparing scopic fusion of a pair of photographs and
the appearance of images in a stereoscopic used as a reference mark in examining or
paid to determine differences between the measuring the stereoscopic model. The mark.
two photos. may be formed (1) by one real mark lying in
Mih ltitude-The vertical distance ab~ove a the projected object space; (2) by two real
ieni au.usalgenheteel fIa marks lying in the projected or virtually pro.

airenratum n ull meanht seevetefdn object spaces of the two phowographo;
aircaft n flght.(3) by two real marks lying In the planes of

Bight block-An adjustable unit of photo- the photographs themselves; (.1) by two vir.
graphic #-,verage consisting of overlapping tual marks lying in the image planes of the
strips of photography. A minimum size block binocular viewing apparatus.
consist. of at least three overlapping flight aeiesrAmpAseilmp rsto
strips.RodcnMmpAseilmporPtffligt chrt-Sc rute hart deiniton 2 ps designed for study and planning the

Bigh chrt-ee rutechat, dfintio 2.control of areas subject to inundation.
Right infornation and air faclitius data-Data flood tide-The portion of the tide cycle be-

concerning air fields crnd seaplane stations tween low water and the following high
and related information required for the op. water. Also called rl~ tide.
eiatlon V aircraft. flowline...The slope extending from the heights

Right line-A line drawn on a map or chart to alongr the neatline to the model datum, at an
represent the track over which it is to be angle no greater than 450, to preclude form-
flown. in2 the plastic sheet at a 900 angle at the

flight line spacing- The distanco between ad- neatline of a plastic relief map.
jacent tracks in a series of parallel aerial pho- fly-by method (surveythtg)-A technique of do.
tographic flight strips. termining approximate elevation. where ex-

flight snap-A map on which are .adicated the tremely rugged terrain is encountered. The
proposed lines of flight and/or positions of principle is ides,.ticalt h w-aemto

expourestaion. Fightdat ar pltte on except the roving barometers ate air trans-
tepsue ations. mligh dtae are ple nl ported and read in the aircraft as it passes
thed best aning marp os tes ae...nea on a level with the topographic feature whose

usedfor lannng prp~,es.elevation is required.

flight strip-A succession of overlapping aerial fluorescent map-A map reproduced with flu-
photographs taken along a single course. orescent ink or on fluorescent paper, which
Oftened shortened to strip. enables the user to read the map in darkness

flipping-The act of superimposing and corn- under ultra-violet light.
pertical idhotogaph arean aid ino oelaing flusignet mae teerAnth'smnt e.
paringl identicah aras of two ivelaing gatigne tomeaueteer h' n gnetumentd.-
uncontrolled mnosac. Also called saturable reactor.

float gage.-Any of the tide or stream gages fluxmseter-An instrument for measuring the
whfch permit direct reading of changes of intensity of a magnetic field.
wi..er height by the &ction of a float, con- ylvln-eefyn lvb
tained within a restricted pipe ur channel, atl- evln-Se lig ees
tached to a grauated tape or chain, flying level-il. A level line run at the close of

flotin (crtgrahy)Th tehniueof mak- a workiug day to check the results of an ox-
floaing earograhy)-he echnquetended line run in one direction only. Longer

ing minor adjustments of detail in order to sight.s and fewer ;,etups are used as the pur-
mnaintain their proper relative position. pose '., to detect large mistakes Also called

floating 'nark (photogrammetry)-A mark fly leveling. 2. Level lines run with the engi-
ween as occupying a position in the three- neer'e ordinary leveling equipment but with
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a diatintly low ,xft of ,,mracy, Error of used for reference when resetting the transit
closure may bc perhaps one foot (or more) on line or wher, vrifying the alinement. 3.
times the square root of the distance in miles. (leveling) The reading on a rod that is held

focal ltiigth-A genera) term for the distance at a point whose elevation is to be deter-

between the center, vertex, or rear node of mined. Also called minus sight.

a lens (or the vertex of a mirror) and the forestry map-A map prepared principally to
* point at which the image of an infinitely din- show the size, density, kind, and value of

taut object comes into critical focus. Tlhe trees on a given area.
term must Ne preceded by an adjective such forming machine--The equipment for formiug.
as "equivalent" or "caibrated" to have by heat and vacuum, preprinted plastic maps
precise meaning. See alo back fol dover a hold representing the terrain of the
back focal lSwgth; calibrated focal legth" are.
elfective focal length; equivalent focal
length; nomInal focal leath. form lines-Dashed lines resembling contours

and having the same purpose, but whicl) have
focal plane (photogrephy)-The plane, perpen- been sketched from visual observatin or

dicular to the axis of the lens in which im- from inadequate or unreliable map sources,
ages of points in the object field of the lens t show collectively the shape of the terrain
are focused, rather than the elevation.

focal-plane plate-A glass plate set in the cam- formula for theoretical gravity-A formula ex-
era so that the surface away from the lenpcoincides with the focal plane. Its purpose is pressing gravity on the spheroid of refer-
too swithn the fmuliopne fts Mmo is ence in terms of geographic position, it being
to position the emulsion of the fi m in the assumed that the spheroid of reference is afocal place when the film is physically level surface.

pressed into contact with the glass plate.
Also known as contact glass; entact plate, forward azimuth-See azimuth, definition 1.

focal point-- See focus. forward lap-The overlap between photographs
focal range-See depth of fo in the same line of flight. Also called end lap.
focus-The point toward which rays of , -" found corner-A term adopted by the U.S. Geo-

focusnv--rhe pto oard hich erays graphical Survey to designate an existent
choghlens, o aefne as ater c corner of the public-land surveys which has
through a lens. Also defined as the cond._ o, been recovered by field investigation.
of sharpest imagery. Also called focal point
principal focus. See also hyperfocal distance; four.pole chain--See Gunter's chin.
siderel tacu, fourth-order tavere-A survey traverse of an

foldg venier-A sihgle vernier so construct- accuracy less than third-order traverse. In
ed and numbered that it may be read in fourth-order traverse, angles are observed
either direction, with a transit or sextant or are determined

foot-meter rod-A stauia rod, marked in feet graphically, and distances are measured with
and tenths on one side, and metars and hun- tape, stadia, or wheel.
dredths on the other side, used to determine fractinnal scale--See representative fraction
distances and elevations in one unit of mes- (RF).
urement and to check them by readings in a fractional uectio--(UPLS) A section contain-
different unit. ing apprecably less than 640 acres, usually as

force fmnction-See potential, a result of an invasion by a segregated body
of water, or by other land which cannot prop-

foreign reprdutlon--See native a. erly be surveyed or disposed of as part of
foresight-1. An observation of the distance that section. Sections are also frequently

and direction to the next instrument station, rendered fractional in closing the surveys on
2. (trans't traverse) A point set ahead to be the north and west boundaries of the town.
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ship because deficiencies in measurement initial momentum imparted to it by mechad-
caused by error of survey or convergence of cal or other means. In gravity work, the lni-
meridians are placed in the 4-mile closing tin) momentum may be imparted by drawing k
against these township boundaries, the pendulum slightly out of plumb and then

fractional township-(USPLS) A township releasing it.
containing appreciably less than 86 normal frilhatg-The separation, along the edges, of the
sections, gnerally because of invasion by a photographic emulsion from its base.
segregated body of water, or by other land
which cannot properly be surveyed as part front #mat-SO, 14,11 6ldnL
of that township. Township may be r front focal distance-The distance measured
dared fractional also in closing the public- from th vertex of the front surface of the
land surveys on State boundaries, or other eso the front socac point.

limiting lnen les to the front focal point.

frm--See ezposuro, defnition 3. front nodal point-S.. nodal point, definition 1.

frame camera-A camera in which an entire front surface mirror-An optical mirror on
frame or format is exposed through a lens which the reflecting surface is applied to the
that is fixed relative to the focal plane. Con. front surface of the mirror instead of to the
trast with panoramic camera, back; i.e., to the first surfs,*' of incidence.

framework of control-See survey net. fundamental circle-See prImr great circle.

free-sir anomaly-The difference between ob- fundamental star piace--The apparent right
served gravity and theoretical gravity which ascensions and declinations of standard com-
has been computed for latitude and corrected pawison stars obtained by leading observator-
for elevation of the station above or below ies and published annually.
the geoid, by application of the normal rate
of change of gravity for change of elevation, fundamental tables, deformation of the geold
as in free-air. Also called Faye anomaly. and its effect on gravity-Tables giving the

free-air correction-Correction factor, us deformation of the geoid and its effect onfre-ai cerecion-C orecton actrually gravity, computed for masses of unit density
expressed "s milliffs aper meter, which is p.. extending to various distances above and be-plied to observed gravity to reduce the value low the surface of the geoid. Fundamental
to sea level. A als ed met crecti . f m o

tables serve as the basis for the preparation

free-swinging pedulum--A pendulum moving of special tables corresponding to particular
wholly under the influence of gravity and an assumptions respecting density, isoatasy, etc.
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- gain-ridlng teehnique--A method of controlling galley proof-A proof from type on a galley
the halran spal rise time by maintaining before it is made up in page; also, such
the amplitude of the receiver output at the proofs.
same reference level when zeroing and ms gamma-1. (photography) The tangent of the
uring distance. angle which the straight-line portion of the

ga--A unit of acceleration of one centimeter characteristic curve makes with the log-ex-
per second, used especially for values of posure axis. It Indicates the slope of the
gravity, straight-line portion of the curve and is a

galactic cirle-Se. galactic equator. measure of the extent of development and
the contrast of the photographic material. 2.

galactic equator-A great circle of the celestial (gravity) A small unit of magnetic field in-
sphere, inclined 620 to the celestial equator tensity generally us i in describing the
and coinciding approximately with the center earth's magnetic field. It is defined as being
line of the Milky Way, constituting the equal to 10.8 oersted.
primary gTeat circle for the galactic system
of coordinates. It is everywhere 90° from the gap (aerial photography)-Any space where
galactic poles. Also called galactic circle, aerial photographs fail to meet minimum cov-

galactic latitude--Angular distance north or erage requirements. This may be a space not
southaol~actic eq-n uaor ; ite orh o a covered by any photograph or a space wheresogth of the galactic equator; the are of a the minimum specified overlap was not ob-
great circle through the galactic poles, be- ~ e fe aldhldy

tween the galactic equator and a point on
the celestial sphere, measured northward or gauss-The centimeter-grarn-second electro-
southward from the gulactic equator through magnetic unit of magnetic induction. See also
900 and labeled N or S to indicate the direc- oerxted
tion of measurement.

galactic longitudo-Angular distance east of Gain-Kruger grid-S.. transver Mercator

sidereal hour angle (SHA) 800 along the
galactic equator; the arc of the gnlactic equa- puatteer-A list of place names usually giving
tor or the angle at the galactic pole between the geographic locations and grid references
the great circle through the intersection of of the places listed.
tho galactic equator and the celestial equator
in Aquila (SHA 800) and a great circle gazetteer index-An index map showing the
through the galactic poles, measured east- maps of a specific series included in a gaze.-
ward from the gfreat circle through SA go. ,  teer for a particular area. Sheet numbers,

ro h through the area covered by each sheet, and the areathroug 860.deiE'1ation ?re delineated and labeled.

. galactic po-lo-On the celestial sphere, eitner of

the two points 900 from the galactic equator. reneral chart-A nautical chart intended for
soffshore rohjtwise navigation. A general

galactic system of coordinates--An astronomi- chart is of smaller scale than a coast chart,
cal coordinate system using latitude meas but of larger scale than a sailing chart.

S ured north and south from the galactic equa.
tor and longitude measured in the sense of general map-A map of small scale used for
increasing right ascension from 00 to 8600.  general planning purposes.
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general precession-The resultant motion of geocentric latitude-The angle at the center of
the components causing precession of the the earth between the plane of the celestial
equinoxes westward along the ecliptic at the equator and a line to a point on the surface
rate of about 60".8 per year. See also luni- of the earth. Geocentric latitude Is used as
solar precession; planetary precession; pre- an auxiliary latitude in some computations in
cession In declination; precession in right astronomy, ,esoely, and cartography, in
ascension; precession of the equinoxes. which connection it is defined an the angle

general-purpose map-A map designed to pro. formed with the major axis of the ellipse
vide a laru amount of general informtion (imridional section of the spheroid) by the
forvwidesrea puli u e infm radius vector from the center of the ellipse
for widespread public use. to the given point. In astronomic work, eo-

pneraliationt--Smoothing the character of centric latitud is also called reduced latitude,
features without destroying their visible a term that is sometimes applied to pars-
shape. Generalization increases as map scale metric latitude in geodesy and cartography,
decreases, Compare with character. The geocentric and isometric latitudes are

generation (photography)-The preparation of approximately equal.

successive positive/negative reproductions geocentric longitude-See geoettc longitude.
from an original negative (first generation). go" tric parallx-The difference in the ap
The first positive produced is a second-gen- eiti .rla-h ifrnei h pe fation product; the negative made from this parent direction or position of a celestial body
positiveprisuatthird-generationaproduottand as observed from the center of the earth and
positive is a third-generation product, andits surface. This varies with thethe next positive or print from that negative body's altitude and distance from the earth.
is a fourth-generation product. With each Same as diurnal parala.
successive generation, quality deteriorates.

generic term-That part of a name which do- geocentric position-See geocentric coordinate.

scribes the kind of feature to which the name geocentric radius voctor-The vector from the
is applied. Example: "Wan" means "Bay" center of the earth to the point in question.
in Tokyo Wan. See also geocentric coordinates.

geocentric-Relative to the earth as a center; geocentric station position-The location of a
measured from the center of the earth. station defined in terms of geocentric coordi-

gooreatric coordinates (terrestrial)-Coordi. nre.

nates that define the position of a Doint with geocentric zenith-The point where a line from
respect to the center of the earth. teocentdc the center of the earth through a point on
coordinates can be either Cartesian (X, Y, its surface meets the celestial sphere.
Z,) or spherical (latitude, longitude, and
radia distance). Alao called geocentric ca- edesi'--ee geodese Un.
ordinate system; gowentric position, geodesi line--A line of shortest distance be-

geocentric coordinate system-See geocentric tween any two points on any mathematically
coordinates. defined surface. A geodesic line is a line of

double curvature, and usuaflly lies between
gocentric diameter-The diameter of a celes- the two normal section lines which the two

tial body measured in seconds of arc as points determine. If the two terminal points
viewed from the earth's center. are in nearly the same latitude, the geodesic

geoctric geodetic coordlnates--Geodetic co. line may cross one of the normal section
ordi s referred to a geocentric reference lines. It should be noted that, except alongordinates rcthe equator and along the meridians, theel~lpod. geodesic line is not a plane curve and cannot

ocentric horiuo--The plane through the cen- be sighted over directly. However, for con-
ter of the earth, parallel to the topocentric ventional triangulation the lengths and direc-
horizon. tions of geodesic lines differ inappreciably
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from corresponding pairs of normal section location of points on the surface of the earth
lines. Also termed geodesc; geodetic line,. and celestial bodies, including points obtained

geodesy-The science which treats of the de- by photorammnetric techniques.
termination of the size and figure of the geodetic coordinates-The quantities latitude,
earth (geold) by such direct measurements longitude, and elevation which define the
as triapulation, leveling, and gravimetric postiton of : poll-t on the surface of tho
observations; which determines the external earth with respect to the reference spheroid.
gravitational field of the earth, and, to a lira geodetic data sahet-See control data cards.
ited degree the internal structure.

geodetic and geophysical data reduction-The
process of enhancing the value of geodetic geodtic equ w-That great circle midway be-
and geophysical data by analysis, evaluation, tween the earth's poles, connecting points of
computation, and adjustment. The process 0' geodetic latitude. Sometimes called terre.
includes (1) Transforming unadjusted sur- trial equator. See also astronomical equator.
vey data and observations into an adjusted geodetic height-Sec ellipoidal height.
form with reliability statements; (2) Estab.

lishing basic frameworks of horizontal and r*odetlc latitude-The angle which the normal
vertical control in advance of map, chart, and at a point on the reference spheroid makes
target materials production, and publishing with the plane of the geodetic equator. Geo.
of trig lists; and (3) Analyeis, evaluation, detic latitudes are reckoned from the equa-
and computation of geodetic and geophysical tor, but in the horizontal-control survey of
data obtained by surface, airborne, or satel- the United States they are computed from
lite techniques to establish, extend, connect, the latitude of station Meades Ranch as pre-
and transform datums and to relate datums scribed in the North American Datum of
to the Department of Defense World Geo- 1927. Also called topographical latitude.
detic System. geodetic leveing-Spirit leveling of a high or-

geodetie anomaly-See anomaly, delinition 2. der of accuracy, usually extended over large
t aareas, to furnish accurate vertical control asgeodetic astnomy-The branch of geodesy a basis for the control in the vertical dimen-

which utilizes astronomic observations to ex- sion for all surveying and mapping opera-
* tract geodetic information, tions. Spirit leveling follows the geold and

geodetic asimuth--The angle between the geo- its associated level surfaces which are irregu.
detic meridian and the tangent to the geo- lar. rather than any mathematically deter-
desic line at the observer, measured in the mined spheroid or ellipsoid and associated
plane perpendicular to the ellipsoidal normal regular level surfaces.
of the observer, preferably clockwise from geodetic tire--See geodesic line.
north. geodetic longtude-The angle between the

geodetic azimuth mark-A marked point es- plane of the geodetic meridian and the plane
tablished in connection with a triangulation of an initial meridian, arbitrarily chosen. A
(or traverse) station to provide a starting geodetic longitude can be measured by the
azimuth for dependent surveys. angle at the pole of rotation of the reference

spheroid between the local and initial merid-
or vertical control stations that have been ians, or by the arc of the geodetic equator
established and adjusted by geodetic methods intercepted by those meridians. In the United
and in which the shape and size of the earth States, geodetic longitudes are numbered
(geold) have been considered in position from the Meridian of Greenwich, but are
computations. computed from the meridian of station

Meades Ranch as prescribed in the Northgeodetic control data-Information concerning American Datum of 1927, A geodetic longi.the precise horizontal and vertical geodetic tude differs from the corresponding astro-

eil

@a

0



nomical longitude by the amount of the gographic coordinates--An inclusive term gen-
prime vertical component of the local deflec- erally used to designate both geodetic coordi-
tion of the vertical divided by th4i cosine of nates and astronomical coordinates. Also
the latitude, Also called geocentric logitude. called terrestrial coordinates.

geo"tLc merid4an--A line on a reference ellip- geographic latitud--A general term, applying
sold which has the m s e geodetic longtude alike to astronomic latitudes and geodetic
at every poirit. Also called gograplic aerid. latitudes.

geographic lmits--The lines having latitude

8sdetk merdbim pdme-A plane that contains and longitude values bounding the area of a
the normal to the reference ellipsoid at a map or chart; that area exclusive of overlap
given point and the rotation axis of the ref- areas. See alto MntkM".
erence ellipoid. geographic location-See geographic position.

geodetic paralll--A line on the reference geographic longtude--A general term, apply-
spheroid which has the same geodetic lti-
tude at every point. A geodetic parallel, ing alike to astronomical and to geodetic
other than the equator, is not a geodesic longitudes.
(geodetic) line. In form, it is a small circle geographic meridian-A general term, apply-
whose plane is parallel with the plane of the ing alike to an astronomical or geodetic
geodetic equator. meridian.

godetic politoln-A position of a point on the geogrphie paralle--A general term, applying
surface of the earth expressed in terms of alike to tn astronomical parallel or a geodetic
geodetic latitude and geodetic longitude. A parallel.
geodetic position implies an adopted geodetic geographic positon--The position of a point on
datum. the surface of the earth expressed in terms

geodetic atoite- Any satellite whose orbit of latitude and longitude, either geodetic or
and payload render it useful for geodetic pur- astronomical.
poses. geographic survey-A general term, not sus-

ceptible of defined limitation, covering a widegeodetic stellar camera-A precision terres- r of surveys lying between and meringtrial camnera, usually employing glass plates, rneo uvy yn ewe n en
into exploratory surveys on the one hand and

used to photograph elevated illuminated ob- basic topographic surveys on the other. Geo.
jects against a star background. graphic surveys usually cover large areas, are

geodetic suvey -A survey in which the figure based on coordinated control, and are used to
and size of the earth is considered. It is ap- record physical and statistical characteris-
plcable for large area and long Lines and is tics of the area surveyed.
used for the precise location of basic points pognphc vertical-Se vertical.
suitable for controlling other surveys.

geographical area classlctlon system-A logi-
geodetc smaith-The point where the normal cal and orderly geographical division of the

(to the reference spheroid) extended upward, world using numbers, letters, and combina-
meets the celestial sphere. tions of the same fcr the delineation of areas

Goodlmter-A trade name for electronic-opti- and sub-areas.
cal distance-mesuring equipment. An acro- geographical exploration traverse-A route fol-
nym for "geodetic-distance-meter". lowed across some parts of the earth, ap-

proximate positions along which are deter.geographic (gepaphical)--Signifying b0aie mined by surveying or navigational methods.

relationship to the earth considered as a

globe haped body. The term geographic In geographical pole--Ether of the two points of
applied alike to data based on the geoid and intersection of the surface of the earth with
on other spheroid. its axis, where all meridians meet.
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geold-The figure of the earth considered as a goomagnet c latitude-Angular distance from

- sea-level surface extended continuously the geomagnetic equator, measured north.
S through the continents, The actual geoid is ward or southward through 900 and labeled

an equipotential surface coincident with N or S to indicate the direction of measure-
mean sea level to which, at every point, the ment. Geomagrnetic latitude should not be
plumb line (diretinn in which gnmvity acts) confused with magtttic latitude, the mag-
is perpendicular, It is the geoid which is oh.. netic dip,
tained from observed deflections of the verti- geomagnetic meridian-The meridional lines of
cal and is the surface of r efrene for astro- a Isomapeuc coordinate system. Not to be
nomical observations and for geodetic level- confused with canetic meridian.
ing. See alo compensated geold; equilibrium
theMry; quipotential surface; geoidal hori- geonmgnetic pole--Either of two antipodal
amo; gravimtrle geoid; isostatic goodd; ref. points marking the intersect )n of the earth's
erme spheroid. suiface with the extended axis of a powerful

bar magnet assumed to be located at the cen-
geoid contor-A line on the surface of the ter of the earth and approximating the source

gvoid of constant elevation with reference to of the actual magnetic field of the earth. The
the surface of the spheroid of reference. expression geomagnetic pole should not be
Geoid contours depend on the surface of ref. confused with magnetic pole, which relates
erence as well as on the shape of the geoid. to the actual nmgnetic field of the earth.
The same geold referred to different surfaces
of reference will give different sets of geold geomagnetlam-. The magnetic phenomenon,
contours, collectively considered, exhibited by the earth

and its atmosphere, and by extension the
geold sepanmton-See undulation of the geold. magnetic phenomena in interplanetary space.
Viold undulatlea-ee undulation of the ffedd. 2. The study of the magnetic field of the

earth. Also called terrestrial mugnetism.
geoidal height-See undulation of the geold. geometric latitude-See parametric latitude.

goldal horion-That circle of the celestial geometric map projection-See perspective map
sphere formed by the intersection of the projtion.
celestial sphere and a plane tangent to the
sea-level surface of the earth at the zenith- geometrieal dip-The vertical angle, at the eye
nadir line, of an observer, between the horizontal and a

straight line tangent to the surface of the
gologic survey-A survey or investigation of earth. It is larger than dip by the amount of

the character and strurture of the earth, of terrestrial refraction,
the physical changes which the earth's crust
has undergone or is undergoing, and of the geometrieal horizon-Originally, the celestial
causes producing those changes, horizon; now more commonly the intersection

of the celestial sphere and an infinite number
geological map--A map showing geological of straight lines tangent to the earth's sur-

structures, face, and radiating from the eye of the ob-

geomagnetic coordinates-A system of spheri- server. If there were no terrestrial refraction,
aonufl oord tes -- sed yntheest of ae geometrical and visible horizons would coin-cal ecordinates based on the best ~it of a tide.

centered dipole to the actual magnetic field

of the earth. geophysics--The science of the earth with re-
spect to its structure, composition, and de-

geoma tietle equator-The terrestrial great cir- velopment, Geophysics is a branch of experi-
cle everywhere 90' from the geomagnetic mental physics dealing with the earth. in-
poles. Geomagnetic equator should not be eluding its atmosphere and hydrosphere, It
confused with magnetic equator, the line con- includes the sciences of dynamical geology
necting all points of zero magnetic dip. and physical geography, and makes use of
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geod esy, reolm. xczl~ogy , materaly, ,,va of negtives, or film layouts. Sow~tiff

oceanography, m etiam, and other earth called askn pape S nr.
sciences in collecting and InterprUns erth C =morte--An Instrument for measuring
data. "ea. See abo pter.

geopotentlaJ-The gravity potantal of the 04-
tual earth. The sum of the gravitational (at- Ipac--o (surveying) An Irregularly shaped
tratlon) paot Lti an the potential of the tract of land, S all- tlraWW~, WA be-

tweem two adjoining surveyed tracts, bmcause
centrifugal force, A function dweribing the of inaccuracies In the boundary surveys or as
fction wo the dW tl in spae, Te a remnant of a systematic survey. 2. (globe)functon whose partial derivative in an A lune-shaped masp which may be fitted to
rection gives the gravity component xn that the surface of a lob. with a negligible
direction, amount of distortion.

gepotentui t ufal eqsiac- al mr- gradat.onI-The range of tones from the bright-

eat highlights to the deepest shadow&.
GOREF-A grid method of position report-

ing, using the earth's graticule of latitude a The rate of slope or degre of Incline-
and longitude as the grid. This term i de- tion. See aso gradient

rived from the words 'he World Geographic grade correctlo (tnag)-A correction applied
Reference System". to a distance measured on a slope to reduce

goosphere-The solid and liquid portions of it to a horizontal distance between the verti.

thc ewLh; Lhe lithospherc plus the hydro- cal lines through its end points. Also called

sphere, tcoectio for inclination of tape; lope car.

Iat plhi.s-See ma*s t & gradient--I. A rate of rise or fall of a quantity

gIneasfe--Se grid deellaatkem. against horizontal distance expressed as a

glblar map projeetl-A map projection rep. ratio, decimal, fraction, percentage, or the
resentinga hmisph ro p on whic he . tangent of the angle of inclination. Some-reeting a heisphere, on which the equs- times called percent of slope; slope. 2. The

tort and a central geOgrphic meridian are rate of increase or decrease of one quantity
represented by straight lines intersecting at with respect to another.right angles; these Hant ae divided into
equal parts. All meridiansu, except the central gradient speed-The speed of a photographic
one, An relresented by circular arcs connect- material determined on the basis of the ex-
Ing points of equal division on the equator posure corresponding to a particular gradient
with the poles. The parallels except the equa- of the characteristic curve.
tor, are circular arcs dividing the central and gradimt tints-Se hyp metric tinting.
extreme outer mebdians Into equal parts.
The extreme outer meridian limits the pro- graiseter-An attachment to an engineer's
jection and is a full circle. transit with which an angle of inclination is

measured in terms of the tangent of the angle
gI mulc c rt-A chart on the nomonic pro- rather than in degrees and minutes. It may

jection. Popularly called iret-dre chart. be used as a telemeter in measuring horizon-

goimou map projection-A perspective map tal distances.
projection on a plane tangent to the surface gradutio error-Inaccuracy in the gaclua-
of a sphere having the point of projection tions of the scale of an Instrument.
at the center of the sphere. The projection
is neither conformal nor equal-are It is the Graf - gravisseter-A balance-type gravity
only projection on which great circles on the meter designed for ocean surveys which con.
sphere arn represented as straight lines. sists of a mass at the end of a horizontal arm

geMeamed papr-A paper, usually a shade of that is supported by a torsion spring rota-
yellow or red, for blocking-out non-printing tional axis.
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grula-1. (Photography) One of the discrete A wcale at the focal plane of an optical inatru-
silver Particles resulting from the devlop- mert to aid in the measurement of objects.
meait of an exposed Light-sensltie material. Sv also retkie.
2. (papeor) see grain direttlonL 3. (lithog- Gravatt Wv4.-A dumpy level with the spirit
raphy) So* grained sorff level mounted on top of a short Letamcpe tube

Vw;1 mu~mThvaligmentof paper fibers hvn ag betgas ae aewt

chine during manufacture. Aokwnas h ~ g jc lu ~ m awt

tangles at the tenths of foot being longer,
gained surface-The rougheneid or Irraglar and those at the half-tenthe being Idenitifed

surface of an offset printing plate. by dots.
grainlag-The mechanical roughening or grind- graver-See scriber.

Ing of an abrasive into the surface of a metal
presaplte to Increase the surface ame and gravlieter-A weighing device or Instrument
improve the water receptiveness of the aur- of sufficient sensitivity to register variations

face.in the weight of a constant nm when the
granumiy-Th Smnines o a dvelped mass is moved from place to place on the

photographic image, evident particularly on erhadteeyi ujce oteifu
enlargements, that in due either to agglom- ence of gravity at those places. Also called
orations of developed grain. or to an over- gravity meter.
lapping pattern of grains. grarlimetric coordinates-See astronomical co-

graphic-Any and all Vroducts of the car- ordinate&~
tographic and photogrammetric art. A gravimetric datum orientatlon-Adjustment of
graphic may be either a map, chart, mosaic, the ellipsoid of reference for a particular geo-
or even a fil1m strip that was produced using detic datum so that the differences between
cartographic techniques. the gravimetric and astro-geodetic deflection

graphic seale-A graduated line by mesans of components and geoid undulationsam armini-
which distances on the r~ap or chart may be mixed.
measured in terms of grotind distances. MAo gravinietric deflection-A deflection of the ver-
called ba-. scale. tics) determined by methods of gfravimetric

graphical radial trangulatiam-A radial tri- goey
angulation performed by other than analyti- gravimetric geodesy-The science that utilizes
cal means. A radial triangulatIon is assumed measurements and characteristics of the
to be made with principal points as radial earth's gravity field as well as theories re-
centers unless the definitive term d"sIgnates garding this field to deduce the shape of the
otherwise (as, for example, nadir-point tri- earth and in combination with arc measure-
angulation or nadir-point plot and isocenter menta, the earth's size.
triangulation or isocenter plot, and nadir-
point slotted-templet plot, etc.) gravimetrkc geold-An approximation to the

geoid as determined from gravity observa-
graphical riocttcation-Any rectification tech- tion.

nique employing a graphic method for deter- gaiercmpAmpo hc otumining the solution as contrasted with me- riaticmpA apo whhcnou
chanical techniques. See also paper-strip lines are used to represent points at which
method. the acceleration of gravity Is equal.

gratlcule-l. A network of lines representing gravinietric survey-A survey made to deter.
the earth's parallels of latitude and meridians mine the acceleration of gravity at various
of longitude. See also fictitious graticuic. 2. places on the earth's surface.
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gravimerie Ur lInstl , -Sarati o tugLo een f 1915; Jaternatlonal Gravity Formula; in-
the geoid and the grravimetric ellipsoid, tenalty ot gravity; isoetasy; longitud, term

gravltatiun-The acceleration produced by the gravity formula; normal gravity; obeerved
mutual attraction of two mases, directed gravity; rogional gravity; relative gravity;
along the line joining their centers of masses, residual gravity; reilutlon; molution limit;

~subgrTvity: theoretical gravity; virtual gray.~and of' magnitude Inversely proportionl to

the squr of the dliat~c, between the two
centers of frra. gravity anomaly-The difference between the

observed gravity value properly reduced togrsvitatlonal constant-Sce constant o gravi- sea level, and the theoretikal gravity obtainedtahoe. from gravity formula, Also called observed

gravitational flattenlg-The ratio of the dif- Eavily anome [.y, See aeoou 1oghfr anontaly;
farence betwien the polar and equatorial lor. free-air anomaly; gravity disturbance; Hay.
mal gravities to the equatorial normal gray- ford gravity anonalies; tsoetatic anomaly.
ity. gravity anomaly map-A rnap showing the po-

gravitational gradient-The change in the ~ations and magnitudes of gravity anomalies.
gravitational force per unit distance. gravity corer-Any type of corer that achieves

gravitational harmonic-The spherical her- bottom penetration solely as a result ofgravta~onl haron/€---Te sphravity.r
monics used in approximating the gravita- gravity.
tional field of the earth, See also spherical gravity data-Information concerning that ac.
harmoWn; zonal harmonics; teaseral Mr- celeration which attracts bodies and is ex.
monies; sectoral harmonic; gravity field of pressed as observations or in the form of
the eath. gravity anomaly charts or spherical harmon.

ics for spatial representation of the earth
gravitational perturbations - Perturbations and other celestial bodies.

caused by body forces due to nonspherical gravity disturbance-The difference between
terrestrial effects, lunisolar effect, tides, and the obsrved gravity and the normal gravity
the effect of relativity. at the same point (the vertical gradient of

gravitatIonal potential-The potential of the the disturbing potential) as opposed to grav-
mans attraction of the earth. The work done ity anomaly which uses corresponding points
by the gravitational field when bringing a on two different surfaces.
unit mass particle from infinity along any gravity field of the earth-The field of force
path to the point in question, arising from a combination of the mass at-

gravity-Viewed from a frame of reference trattion and rotation of the eath. The fieldfixed in the earth, acceleration Imparted by is normally expressed in terms of point val-

the earth to a mass which is rotating the ues, mean area values, and/or series expan.
earth. Since the earth is rotating, the a. sion for the potential of the field.
celeration observed as gravity is the result- gravity instrument-A device for measuring
ant of the acceleration of gravitation and the the differences in the gravity force or accel.
centrifugal acceleration arising from this ro- eration at two or more points. See also asta.
tation and the use of an earthbound rotating tlzed gravimeter; Brown gravity apparatus;
frame of reference. It is directed normal to dynamic gravity meter; Graf sea gravimeter;
sou level and to its geopotential surfaces. See gravimeter; La Cote-Romberg gravimeter;
also Clairaut's theorem; center of gravity; stable gravimeter; stable-type gravimeter;
constsnt of gravitation: direction of the static gravity meter; torsion balance; un.
fores at gravity; equatorial gravity value; stable-type gravimeter.
eqipotental surface; formula for theoreti- gvity meter-See gravlmeter,
cal gravity; Siavitation; Hayford deflection
templet; Hayford effect; Helmert's gravity gravity network-A network of gravity sta-
formula of 1901; Helmert's gravity formula tions.

, I
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gravity reduction-A combination of gravity Greenwich Civil Time (GCT)-See Greenwich
- corrections to obtain reduced gravity on the mean time.

) g id. Greenwich Hour Angle (GHA)-Angular dis-
ravity reference stationa-A limited number tance west of the Greenwich celestial merid-
of stations in a gravity survey at which abso- Ian; the arc of the celestial equator, or the
lute gravity memaumeiita are m"-*, angle at the celpatial pole, hetween the upper

branch of the Greenwich celestial meridiangravity station-A station at which observa- and the hour circle of a point on the celestialtions are made to determine the value ofo re de dernsphere, measured westward from the Green-
gravity. wich celestial meridian through 30; local

. gray scale-See step wedge. hour angle at the Greenwich meridian.

great circle--A circle on the surface of the Greenwich interval-An interval based on the
earth, the plane of which passes through the moon's transit of the Greenwich celestial
center of the earth. Also called orthodrome. meridian, as distinguished from a local inter-

val basel on the moon's transit of the localgreat-circle bearing-The initial direction of a

great circle through two terrestrial points, celestial meridian.
expressed as angular distance from a refer- Greenwich lunar time--Local lunar time at the
ence direction. It is usually measured from Greenwich meridian; the arc of the celestial
000° at the reference direction clockwise to equator or the angle, at the celestial pole, be-
360o. tween the lower branch of the Greenwich

celestial meridian and the hour circle of thegreat-cirle chart-A chart on whichmoon, measured westward from the lower
circle appeasm as i straight line; a chart on bunch of the Greenwich celestial meridian

thraugh 24 hours; Greenwich hour angle of

great-circle direction-Horizontal direction of a the moon, expressed in time units, plus 12
great circle, expressed as ang'alar distance hours.
from a reference direction. Greenwich Mean Time (GMT)-Mean solar

great-drcle distance--The length of the shorter time at the meridian of Greenwich, Alao
arc of the great circle joining two points. It termed Greenwich civil time; universal time;
is usually expressed in nautical miles. Z-time; zulu time.

great-circle line--In land surveying, the line of Greenwich meridian--The meridian through
intersection of the surface of the earth and Greenwich, England, serving as the refer-
the plane of a great circle of the celestial ence for Greenwich time, in contrast with
sphere. local meridians. It is accepted almost uni-

versally as the prime meridian, or the origin
great elliptic are-An arc defined by a plane of measurement of longitude.

which contains the two points and the center
of the reference spheroid. Greenwich sidereal date--The number of mean

sidereal days that have elapsed on the Green.
great year-The period of one complete cycle wich meridian since the beginning of the

of the equinoxes around the ecliptic, about sidereal day that was in progress at Green-
25,80 years. Also called platonic year. wich mean noon on January 1, 4713 B. C.

greatest elongation-The maximum angular See also Greenwich sidereal day number.
distance of a body of the solar system from Greenwich sidereal day number-The integral
the sun, as observed from the earth. The di- part of the Greenwich sidereal date. It is a
rection of the body east or west of the sun is means of numbering consecutively successive
usually specified, as the greatest elongation sidereal days begining at the instants of
west. upper transit of ,ne mean vernal equinox

Greenwich apparent time (GAT)-Local ap- over the Greenwich meridian. See also Green-
parent time at the Greenwich meridian. wich sidereal date.



Greenwich Sidereal 1me (GST)-Local a ri. beain-The angl in the plae of the
real tirne at the Gr'enwich waridian. The pro;*Alon between a ine and a north-south
are of thr. celestial equator, or the angle at gria line,
the celestial pole, between the upper branch
of the Greenwich celestial meridian "nd the of tabutl -The derive rmlton,. rom a
hour circle of the vernal equlnox, measured true shape and dimensions of ro Orrud, for the
westward from the upper branch of the tu hp n iesoso rd o hpurpose of constructing such a grid. The gridGreenwich celestial meridian through 24 Is mathematically coordinated with Iti re
huurs; Greenwich hour angle of the vernal lated map projection; they are usually com.
equinox, expressed in time units pted concurrenty.

Greenwick Ue--Tme bned upon the Green- trid oenvirgence--e Id 4elst o .
wich meridian as reference, as contrasted
with that based upon a local or am merid- #Tid eo diate syste-A rlane-retanguW
in, coordinate system usually bas on. and

mAthematically adjusted to, a map projection
Gregorian calendar-The calendsr established in order that geograpbhc positiour (latit,.es

in 1582 A. D. to correct the Julian cslendar and longitudes) may b2 readily transformed
by introducing the more precise value of the into phLne coordinates and the computations
length of the tropical year, 865 days, 5 hours, relating to th in made by the ordinary meth.
48 minutes, 46.0 seconds, mean solar time. ods of plaue surveying.
The Gregorian calendar modified the require-
ments of the JuiRn calendar that every I-rid declination-The anglar difference in di.
fourth year be given an additional day by rection between grid north and true jorth. It
providing that, for centurial years, this is measured east or west from true north.
would be done only where such years were A18o called deat~on of grid north; gle
divisible by 400. merit; grid convergeae

grid-Two sets -I parallel lines intersecting at gid direction-Horizontal direction expressed
right anglek and forming squpres; the grid as angular distance fron grid nortiL.
is auperimposed on maps, charts, and other grid distance-cs grid length.
similar representations of the earth's surface.
in an accumate and consistent manner to per- grid equator-A line perpendicular to a prime
mit identification of ground locations with grid meridian, at the origin.
respect to other locations and the computa- grid interval--The dista c represented, usual-
tion of direction and distance to other points. ly in meters, between the lines of a grid.
Also called refereace grid. See also arbitrary
grid; atlas grid; British grid reference sys- grid inverse-The computation of grid leugth
tern; GEOREF; Lambert grid; major grid; and grid azimuths from grid coordinates.
mlltary grid; nliitary grid reference system; riAd junctions-Those lines delineating the
over n grid; p allactie grid; perspec- Joining of two or more grid system, on a

secodary grid; transverse 1. ator grid; map or chart.
Univeral Polar Stereographic (UPS) gr'l grid latitude-Angular distance from a grid
Univoral Transverse Mercator (O M) grid; equator. Ste also ficttious latitude.
W d Poly rd grid length-The distance between two pointz

grid amplitade-Amplitude relative to grid obtained by computation from grid coordi.
east or weet. nates of the points. It differs froin the gco.

detic ingth by the amount of a small cor.
gid azimuth-The angle in the plane of projec- rection ba ed )n the scale factor for the line.

tior measured clockwise between a straight Also calPl ii. distance.
line and the central meridian of a plane-rec-
tangt ' coordinate system. grid line-One of the lines of a grid.
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grid Iaeaitwle-A ldar distance brtween a grid tek-Small marlis on the neatline of a map
prime grid meridian and any given grid me- or chart indicating additional grid reference
ridilan. See also Ictitlou loigitude. systems included on that sheet. Grid ticks are

roruetimes shown on interior grid lines of
grid magnetic angke-Angular difference in oei4ahw onntrrgidlesf

some maps for ease of referencing. ALso called
direction between grid north and magnetic marginal tick.
north. It is measured east or west irom grid
north. Grid saugnetic ange is sometimes grid variation-Seo grid mugnetic angIe.
called va ; grid gatta. grid wse-An arbitrary division of the earth's

grid nt#rla m-On of the grid he extend- surface designated for identification without

ing in a grid n-rth-south direction, The ref- reference to latitude or longitude.

erence grid meridian is called prime grid grided oblue--An oblique aerial photograph
meridian. In polar regions the prime grid printed with a superimposed grid to assist in
mtridian is usually the 1S0-00 geographic the identification of a particular area within
meridian. See also ktitIous meridian, the photograph; used chiefly for artillery

grid method (photegranametry)-A method of spotting.

plotting detail from oblique photographs by rttio.ee rid magnetic angle.
superimposing a perspective of a map grid on gros error-The result of carelessness or a
a photograph and transferring the detail by mistake, and so left without "he correction
eye, that is, by using the corresponding lines of the mistake. May be detected through
of th- map grid and its perspective as place- repetition of the measurements. A blunder.
rient guides. See allo perspective grid.

grom model--The total overlap area of a pair uf
grid forth-Tho northerly or zero direction im- aerial photographs. See also neat model

dicated by the grid datum of directional ref- ground camera-See terrestrial camera.
erence.

ground control-A general term applying to the
grid number-The numerical value of a grid location of a point or & system of points on

line indicating the distance of that line from the earth's surface with reference to the
the false origir of the grid. See also grid co- celestial sphere, the geoid, a given ellipsoid
ordinate& of reference, or an arbitrary angle. Alwo a

means of identifying control obtained by
grid origin-The point, usually near the center ground surveys as distinguished from thatof a grid zone, where a parallel intersects a established by photogranunetric methods.

north-south grid iine coincident to a merid-
ian. Compare with false origin, ground control point-See cmtrol point.

ground distance-The great-circle distance be.
grid arallel--A line paralel Lo a grid equator, tween two ground positions, as contrasted

connecting all points of equal &rid latitude. with slant distance or slant range, the
See also ftltios pralleL straight-line distance between two points.

grid plate--1. (cartography) See color-sepmra. Also called ground raW.
don drawing. 2. (photograrametry) See re- Ground Gained Forward (GGF) (aerial photog-
Smraphy)-The net gain per photograph in the

direction of flight for a specified overlap. The
grid prime vertical--The ver,;cle through the (,GF is used to compute the numbor of ex-

grid east and west points of the horizon. posures in a strip of aerial photography.

rd rhumb Une--A line making the same Ground Gained Sideways (GGS) (aerial photog.
oblique angle with all grid meridians. Grid raphy)-The net lateral gain per flight for a
parallels and nmeridiars may be considered specifit I sidelap. The GGS is used to corn-
special caem of the grid rhumh line. See also pute the number of flight lines for an area
fictitious thumb lie to be photographed.
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groand wAdr-The point on the ground verti- vey. A ground survey may or may not in-
cally beneath the perspective center of the clude the use of photographs. _
camera lens. ground trace-See preferred term ground paral.

ground paralel--The intersection of the plane lel
of the photograph with the plane of refer-ence of the ground. See akao axis of housol, ur tk srei. tk rvnna

es hub, usually sloped with the top of the
guard stake over the hub. The guard stake

ground photograuumetry-See terrestrial ph*. protects, and its markings identify the hub.

g de--A drafting or scribing surface bearing
ground photograph-See preferred term terres.- a map image to be traced by drafting or

ground plane--The horizontal plane passing

through the ground nadir of a camera sta. guide merdian-(USPLS) An auxihary gov-
tion. erning line projected north along an astro-

ground plumb point-See preferred term nontical meridian, from points established on
ground nadir. the base line or a standard parallel, iisually

at intervals of 24 miles east or west of the
ground pyramid-A component of an analytical principal meridian, on which township, see-

method for determining the precise degree of tion, and quarter-section corners are estab-
photographic tilt, representing a specific lished.
spatial configuration from three ground con. Gunter's chain-A measuring device used in
trol points (foiming a triangle) on the land surveying, composed of 100 mtal links
ground to the exposure station of the photo. fastened together with rings, the length of
graph containin the identical points. When the chain being 66 eet. Also called four-pole
used with the photo-pyramid, the ground ehan

pyramid permits the exact analytical deter-

mination of tilt in the photograph. See also gyrocompass-A compass which functions by
photo-pyramid. virtue of the couples generated in a rotor

when the latter's axis is displaced from paral-
VgOd rae--See round a4 lelism with that of the earth. A gyrocom-
ground resolutiom-The minimum distance pass is independent of magnetism and will

which can be detected between two adjacent automatically aline itself in the celestial
features, or the minimum size of a feature meridian. However, it requires a steady
expressed in size of objects or distances on source of motive power and is subject to
the ground, dynamic error under certain conditions. Cer-

tain aircraft compasses also use gyroscopes
groud-space coordinate system--A scheme by to gain stability, while relying basically on

which positions of triangulation stations, the magnetic meridian; these are to be dis-
control points, and other ground featured are tinguished from the true gyrocompass.
related by distance and azimuth or by x and y
coordinates. gyroscopic comlas--A magnetic compi

whose equilibrium is maintained by the use
ground statiow-A monumented station, estab- of gyrobcopes.

lished by field survey methods, which is used
as a base fr ground station equipment for gyrecopC stabilzat/on-Equiibrium in the
the procurement of hiran-controlled photog, attitude and/or course of a ship or airborne
raphy or control date vehicle maintained by the use of gyroscopes.

Also, .he maintenance (by the use of gyro-
gro survey-A survey made by ground scopes) of a camera in a desired altitude

methods, as distinguished from an aerial sur- within an airborne vehicle.
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R and D curve-See. characteristic emoci hand level-A hand-held Instrument for ap-
backoo- metod f P~UZ~ng rlie bY proximate leveling. It consists of a sightingf

hor wedetshopd oark prraiing rfb tube with a split field of view,, a horizonta
siht egevaioshaped marllriaing fdrtom crosshair in one-halt of the field bisects the
hif levtos elwand.floigth eto image of a :pirit level in the other half when

of sopeto he owlndthe instrument is held level. Often identified
hack clroeometer-A chronometer used for via- by designer's name, such us Locke hand level;

ual reference, and not usually for record pur- Abney level.
Poses.handl proof-In offset lithography, a proof of a

balation (photocraphy)-A spreading of a pho- plate made on a hand-proof press where oper-
tographic image beyond its proper bound- ations are manual for inking, dampening, and
alies, due especially to reflection from the taking the impression,
Side of the film or plate support opposite to hn epe- epe aeb rcn hthat on which the emulsior is coated. Par- badil tome temphotogmade byt tan taes
ticularly noticeable in phafgraphs of bright preni asti r m eduHn thehoogap o t ars

objets aaint a arke bakgrond.laid out and adjusted by hand to form the
half-markt-See index mark, radial triangulation.

half-model--The stereoscopic model formed by band-templet plot_-See hand-templet triangula-
the overlap of two adjacent right-hand or tion.
left-hand exposures of convergent photo- ~ tlnualnAgahclrda

triangulation using any form of hand temn-
balf-aeetion-(USPLS) Any two quarter sec- plet. Same &-, hand-templet plot.

tiona within a section which have a common
boundaryr; usally identified as the--north hanging level--A spirit level so mounted that,
half, south half, east half, or west half of a when in use, its level tube in lower in eleva-
particular section. tion than its points of support.

half-tide ievel-,See mean tide lveL. harbor chart-A nautical chart int.ended for
phoomehanca prntig sr- navigation and anchoag in harbors and

balftose-Any smalleranca waterways.ur
face or the Impression therefrom in which salrwtras
detail and tone values are represented by a harmonic-A sinusoidal quantity having a fre-
series of evenly spaced dots of varying size quency that is an integral multiple of the
and shape, varying in direct proportion to the frequency of a periodic quantity to which it
intensity of the tones they represent. See is related. See also compound harmonic mo-
also iddiatone. tion; gravitational harmonics; mectoral bar-

halftone screen-A grating of opaque lines on hmoni; speea harncmoinics usphal 
glass, crosising at right angles, producing hamnc;tsee amnc;znibr
transparent apertures between intersecton. oia
Used in a process camera to break up a solid harmonic edcent-The coefficients of trigo-
or continuous tone image into a pattern of nometic terms of an infinite series used to
small dots. Also called cronlint glass screen. approxim~ate an irregular closed surface. See
See also contact screen. allo spherical harmonics.



harmonic component-Any of the simple sinus- ocean depths within each compartment
oidal components into which a periodic quan. formed by adjacent arcs and radii can be
tity may be resolved. easily averaged and the effect of the mass

therein upon a plumb line at the station
harmonic contant--The amplitude and epochs (center of circles), under various hypotheses,

of the harmonic constituents of the tide or can be computed. The templets used in con-
tidal cUrrent at SIy pl45.Z nection with gravity studies are similar to

harmonic constituent-See costtent, those described above, except that no account
is taken of azimuth, all compartments

harmonic expreinloca--Trigonometrc terms of bounded by a given pair of circles being of
an infinite series used to approximate irregu- the same size and shape. A given templet
lar curves in two or three dimension, can be used only on maps of the scale and

harmonic function-Any real function that projection for which it is constructed. The
satisfies Laplace's equation. latter templets are known as Hayford gravity

templets.
harmonic motion--The projection of circular Hayford effect-The direct effect on gravity ofmotion on a diameter of the circle of such

motion. masses of unit density extending to variousdistances above and below sea level; it ne-

Hanuler base-line measuring appratus--An op. glects the differences of elevation between the
tical base-line measuring apparatus consist- reference spheroid and the geold.
ing of four reatangular iron bars mounted Hayford gravity anomalies/Hayford anomalies
end to end in a wooden box. Each bar is two _Isostatic anomalies obtained by computing
meters long, the combined length of the ap- the isostatic compensation according to the
paratus being eight meters. Pratt theory of isostasy as developed by Hay-

Hayford-Bowie method of isostatic reduction- ford, using various depths for purposes of
A method of computing the effect of topog- comparative analysis.
raphy and isostatic compensation on gravity Hayford gravity templets--See Hayford deflec- ' I
by which the effect of topography is com- tio templets.
puted directly and then corrected for the
effect of isostatic compensation. The me- Hayford spheroid (ellipaid)-A reference el-
chanics of this method involve the use of the lipsoid having the following approximate di-
Hayford gravity templets. mensions: aemimajor axis-6,78,U88.O me-

ters; semiminor axis--6,366,909.0 meters;
Hayford-lkdlard (or Bullard) method of iWe- and the flattcning or ellinticit /

static reduction-A method by which the ao 1/297.00.

topographic effect of an infinite slab of den- haze-A lack of transparency of the atmos.
sity 2.67 and a thickness equal to the eleva- phere, caused by moisture and by the pre&-
tion of the gravity station is first computed, ence of foreign matter, such as dust or smoke.
and then corrected for curvature of the m heading (air navigntton)-Azimuth of the Ion-
level surface and for difference of elevation gitudinal axis of an aircraft.
between the station and the topography.

height-1. Vertical distance above a datum,
Hayford deflection tempkt&--Templets used in usually the surface of the earth. 2. The dis-

connection with studies for the figure of the tance between a surface (in most case an
earth and isostasy. In obtaining elevation equipotent surface) through the point in
readings from maps in connection with topo- question and a reference surface, measured
graphic and isostatic reductions, templets of along a line of force or along its tangent. See

plastic are used. The templets used in con- alon eliieoida height.
nection with deflection of the vertical studies

have circles and radial lines drawn upon height anomaly-The difference between the
them, so proportioned with reference to scale height of a tarrain point above the reference
of map and azimuth that land elevations and spheroid and the corresponding normal
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height, measured along the normal plumb high spot elevatko-See critical elevation.

,-' line. high tide--See high water.
) height displacement-See relief displacement. high t e hi h ge s t

Higlh Water (HW)-The highest limit of the
height fAnder-A stereoscopic range finder so surface water level reached by the rising tide.

conatr-ucted *A to itidicate vertical heights High water is caused by the astronomic tide-
rather than slant range. See also stereometer. producing forces and/or the effects of me-

height of eye torrection-That correction to teorological conditions, Also called high tide.

sextant altitude due to dip of the horizon. High Water Full and Change (HWF&C)-Sec
Also called dip correcti n. establishment of the port.

height of inatrument-1. (spirit leveling) The high water Interval-See lunitidal interval
height of the line of sight of a leveling instru-mentabov th adoteddatu. 2 ( tdia high.water line--The place on the bank or shore
me'nt above the adopted datum. 2. (stadia titowchhepsneadatonfwtr
surveying) The height of the center of the p to which the presence and action of water
telescope (horizontal axis) of transit or tele- are so usual and long continued as to impress
scopic alidade above the ground or station on the bed of the stream a character distinct
mark. 3. (trigonometrical leveling) The from that of the banks with respect to vege-
height of the center of the theodolite (horiw- aters, the high-water line is, in strictness,zotal axis) above the ground or station the intersection of the plane of the mean high
mark. water with the shore. The high-water line is

height of the tide--The vertical distance from the boundary line between the bed and the
chart datum to the surface water level at any bank of a stream.
stage of the tide usually measured in feet. high water lunltldal interval-See Litda in.

heliocentrie-Referred to the center of the sun terval.
as origin. high water springs-See mean high water

heliocentric psraiax-See annual parallax. springs.

heliotrope-A device used in geodetic survey. Higher High Water (HHW)-The higher of
ing for reflecting the sun's rays to a distant two high waters occurring during a tidal day
point, to aid in long-distance observations, where the tide exhibits mixed characteristics.
Compare with selenotrope. Hgher High Water lnterval-(HHWi)-The

Helmert's gravity formula of 1901-A formula interval of time between the transit (upper
for theoretical gravity developed from the or lower) of the moon over the local or Green-
gravity observations available at the time wich meridian and the next higher high
(1901), but not fitted to any pre-assigned water. This expression is used when there is
value of the earth's ellipticity. considerable diurnal inequality. See also luni.

Helnert's gravity formula of 1915--A formula tidal interval.
for theoretical gravity based on a triaxial Higher Low Water (HLW)-The higher of two
ellipsoid and therefore includes a longitude low waters of a tidal day where the tide ex-
term. See also longitude term gravity for. hibits mixed characteristics.
mula.

Higher Low Water Interval (HLWI)-The in-
hemispherical map-A map of one-half of the terval of time between the transit (upper or

earth's surface, bounded by the equator, or lower) of the moon over the local or Green-
by meridians. wich meridian and the next higher low water.

high-oblique photogrph-A photograph taken This expression is used when there is con-
with the camera axis intentionally tilted so as siderable diurnal inequality. See also lunitidal
to include the apparent horizon. intervaaL

high rod--See long rod. highest elevation-See critical elevation.

}d
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hill plane--Te plane containing the poaitions xpw--fk position. Sec alo appareat bu kia
of three ground marks constituting control artfldal horisoo; elekst al horlaen; fake hoW-
points. This may be, but rarely is. a horizon. ore; aer utrle horism; goeldal hod..; pae
tal plans. mtriad horizon; muesbb erlml ; tru hal-

bill adigt-A method of representing relief
on a map by depicting the shadows that horis camra-A camera used in conjunction
would be cast by high ground if light wore with another aird camera to photograph the
shining fi-om the northweat. Usually used on horizon simultaneously with the other photo.
uncontoured maps. Sometimes called kll- graph& The horizon photographs indicate the
work. Compare with sadwed row. tilts o the other photograph0s

hbllwrk-& bil sha-iH. barhoon ClioSrs-e *Mer @c doers, dehnl-
tion 6.

hlna-n electronic distance measuring &yt-
terr, similar to shoran, for measuring dis- borlson coord w system-Ses beism orasm
tances from an Pirborne station to each of two of ceord ates
ground stations. This term is derived from hor.ht ograph--A photograph of the hod-
the words "high precision shoran."Szon taken almultaoul with another photo-

histoeal chart.-A chart based on data from graph for the sole purpose of obtaining an
from previous years to determine probable idcation of the orientation of the other
oceanographic patterns for a specflied time photograph at the time of exposure.
Some as list app latkt chart a pji.-A prism which can be inserted

history overly-A specially prepared matte In the optical path of an instrument, such as
plastic material which shown the sources of a bubble sextant, to permit observation of
all sounding data used in a bathymetric com- the visible horizon.
pilation e.hor sweep (enrvowif)--A preliminar re-

holday-See gap. connalsmsnce technique where te instrument
is pointed Initially at the farthest visible

o ffl -The condition where an image of known point and recording lockwise angles
a given object point or series of such points to tanks, spire, buildings, signal, etc., for
is common to two or mire pojecttons having purposes of identification and subquent use.
different perspective centers.

bornm system of coerdlate--A set of coles-
bomelo m I ,The images of asinge . tial coordinates, usually altitude and azimuth

ject point that appean on each of two or or azimuth angle, basd on the ceestial hod-
more overlapping photographs having differ- o asmth a grerle Aleotalledson as the primatry great circle. Also called
cnt perspective centera. horz eoadite aptein.

PbeeMP*-Two or more over- horiso tra*e-An IUaginary line, in the plane
lopping photographs having different camera of a photograph, which represet the e
statioms of the true horizon; it conuegonds to the in.

hmuogom ray*e-The two perspective rays tersection of the plane of a photograph and
corresponding to a pair of homologous image the horizontal plane containing the internal
points. perspective center or rear nodal point of the

lens. See also trum rlam.
he M Phi (homalerap0k) map projec

de-An equal-area map projection. This borlootal angle-An angle in a horizontal
term in found in the designations given some Plans.
particular map projections, such as the Moll- horsontal axl--The axis about which the te.
welde homanlographic projection. ecope of a theodolite or transit rotates when

bodsoo-In general, the apparent or visible moved vertically.

junction of earth and sky, as seen from any horimnal bridging-See brWAS.
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horizal er-A graduated circle affixed to horizontal line-A line perpendicular to theIthe lower plate of a transit by means of which vertical.
horizontal angles can be measured. horizontal parallax-1. (astronomy) 7he geo-

hoisoalal caor errat-Sft# error of cloeure centric parallax of a body on the observer's
definition 8. horizon. This is equal to th. angular semi-

hol...Wal cotol-h maim stknb di~±etitr of the earth as seen from the body.
survyin nwtodsforthe eteminaionof Z. (photog'ramxnetry) S## aboolit steree

4orizontal position or location of points in ft w paallx.
reference to a geographic, grid, or other co. horlustal powi poit-Se. supplemestal pow.
ordinate system. tHan.

l,.risoffital cm.trol driumi-The position on the Mn~zofltal photograph-A photograph taken
spheroid of reference assigned to the hori- with the axis of the camera horizontal.
zontal control (triangulation and traverse) horizontal plane-i. A plane perpendicular to
of an ame and defined by (1) the position the direction of gravity; any plane tangent to
(latitude and loncitude) of one selected sa. the geoid or parallel to such a p~lane. 2. (sur-
tion in the area and (2) the azimuth from veying) A plane perpendicular to the plumb
the selected station tc an adjoining station, line within which or on. which angloa and dis-
The horizontal-control datum may extend tances are uiserved. For any~ planimettic
over a continent or be limilted to a small area. siurvey it is asunie-d that all plumrb lineo
A lea called horizoetall datum; horirdutal geo therein are par-kille, anid ail horizontal plsnes
detle datum~ therein ame parallel.

boriumntall control point-.-see conitrol point horizontal refrattlo*n-A natural error in our-

horizontal corol station--A station whose po- veylng which ia the result of the horizontal
altion has bieen accurately deterrafned in X bending of light rays between a target and
and Y grid coordinates, or latitudeb and longi- no. ~ vn ntuet sal asdb

tude.the differencea in denaity of the air alon& the
path of the liifht rays, resulting from tem.-

horlatl control muny net-S'p nurvey net, perature variations, See also terrestrial re-
definition 1. traction.

- - horizonta coplane-See basal cophiec horizontal stadia-A method of measuring dis-
teiicet wherein the stadia rod is held in a

horizontal Satum-Sre hoaitauattro1 da- horizontal position and the stadia hairs of
tumn the instrument are vertical during observa-

*horizotall deformation--In relative orientation, tions.
the cumulative model wnrpage affecting the horizontal taping and plumbing-A method
horizontal datum from Z-niotion error, britig- whereby the tape is held horizontally, and

* mg error, and swing error, the positions of its pertinent graduations ane

horizotel dfrnetlon--Observed horizontal an- projected to the ground with plumb bobs.
gles at a triangulation station reduced to a hoiuallvri rdgn-e rdig
conumon initial direction.

~~~~~~~~~~~~horizontaleteso-eeetsidei- hoznal/ve rtlcal extension-See extension,
Cion 2. horizontallzhsg the model-See leveling, defini-

horizontal geodetic datum- See horIzontal-con. tion ?2.

tral atumHorrebow level attachment-A level used in
horisontal Intensity-The Intensity of the hori- conjunction with a vertical circle whereby

zontal component of the magnetic field in latitude observations by the Horrebow-Tal-
the plane of the nagnetic meridian. cott method can be made.
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Morrebow-Talkott method of latitude deternmun tremely useful in understanding effects due
tion-See latitude determinalon, zenith-tele- to retraction, reflection, diffraction, and scat-
scope method, tering, of all types of radiation, including

hot spot-4, A anmzdI ara in a ms which han sonic radiation as well as electromagnetic
rhcivet tNA n (-accasive azno _ o lih 2h. A radiation and applying even to ocean-wavem~eivei un excessive amount of light. 2. A

small area of undesirec brilliancy of illumina- propagation.
tion in the image projetedt by a printer or hydrfogaphIe eharl-A nautical chart showing
a reader. depths of water, nature of the bottom, con-

hour aale-=Anlrlar dbitance west of a oeles- tours of bottom and coastline, and tides and
acurrents in a given aca or se and lad area. P-inA meridian or hour circle; tle arc of the Also caled nauical orha m l

celestial equator, or the angle at the celestial
pole, between the upper branch of a celestial hydrographic datum-The plane of reference of
meridian or hour circle and the hour circle of soundings, depth curves, and elevations of
a celestial body or the vernal equinox, meas- foreshore and offshore features. Also called
ured westward through 3600. See als Green- chart datum. See also internatonal low
wich hour angle; local hour angle; sidereal water; low water datum; Sea Level Datum of
hour angle. 1929; sounding datum; tidal datum.

hour angle difference--See meridian angle dif- hydrographic detail--The features along the
ference. shore and the submerged parts of bodies of

hour circle--Any great circle on the celestial water. Also called hydrographic features See
sphere whose plane is perpendicular to the (*1o feture.
plane of the celestial equator. Also termed hydrographic feature-See hydrographic de-
circle of deoUlbUon; circle of right ascension. taL
See aso celstil meridian; colure hydrographic map-,See hydrographlc chart.

hour angle system (of coordinate)-An equa- hydrographic reconnaismance - A reconnais-
toria] system of curvilinear celestial coordi- sance of an area of water to determine
nates which has the equator and the local depths, beach gradients, the nature of the
meridian as primary and secondary reference bottom, and the location of coral reefs, rocks,
planesrespectively. The position of a celes- shoals, and manmade obstacles.
tia body in given by its hour angle and decli-nation. hydrographic sextant-See surveying sextat.

hb---A temporary traverse-station marker, hydrographic sounding-See sounding, defini.
usually of wood. The stake is driven flush tion I and 2.
with the ground with a tack or small nail on h
top to mark the exact point of reference for ydrorpplc survey-A survey made in rela-

tion to any considerable body of water, suchangular and linear measurements.
as a bay, harbor, lake, or river for the pur-

hut--The characteristic of a color which is de- poses of determination of channel depths for
termined by the predominent wavelength of navigation, location of rocks, sand bars,
the light it reflects or transmits, lights, and buoys; and in the cam of rivers,

Huysn'sPridpk A vry gnerl pincple made for flood control, power development,
priniple--A very general principle navigation, water Supply, and water storage.

applying to ail forms of wave motion which
states that every point on the instantaneous hydrography-I. That science which deals with
position of an advancing phase front (wave the measurement and description of the phys
front) may be regarded as a source of aec- ical features of the ocean&, seas, lakes, rivers,
ondary spherical wavelets. The position of the and their adjoining coastal areas, with par.
phase front a moment later is then deter- ticular reference to their use for navigational
mined as the envelope of all of the secondary purposes. 2. That part of topography pertain.
wavelets (ad infinitum). This principle is ex- ing to water and drainage features.
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hydrology-Hydrology In Its broadest extent hyperfocal distance-The distance from the
treats of the properties, laws, and phenomena lens to the nearest object In focus when the
of water; of itt. physical, chemical, and physi- lens ! focused at infinity,
ological relations; of its distribution through- hyperstereoscopy-Stereoscopic v i e w I n g in
out the habitable earth; -and of the efft of which the Scale (uiually vortical) along the

haawith the scale perpendicular to the line of
hydrstfpher--That art of the earth that con sight. Also called appearance ratio; exagg t.

sists of the oceans, ea, bikes, and rivers; a ted stereo; relief stretching; stereoscopic
similar part of any other spatial body if such exaggeration,. See al/o Vertical exasgeratloa,
a body exista. DitInguished from the atmuw- deJinilun 1.
phere and lithosphere. hy.sgraph-An Instrument of the slide-rule

hydrostatic equatlonIn numerical equations, type used to compute elevations from vertical
the form assumed by the vertical component angles and horizontal distances.
of the vector equation of motion when all hypeographic chart-See hypsometrie map,
Coriolis force, earth curvature, frictional, and hypsographlc detail-The features pertaining
vertical acceleration terms are considered to relief or elevation of terrain.
negligible compared with those involving the
vertical pressure force and the force of gray- hypeographic map-See hypsometric map.
ity. hypeography.-. The science or art of describ-

ing elevations of land surfaces with referencehydrostatic .qu.Itlhrliu.-The state of a fluid to a datum, usually sea level. 2. That part of

whose surfaces of constant pressure and con- topography dealing with relief or elevation

stant mass (or density) coincide and are hori. of terrain,

zontal throughout. Complete balance exists

between the force of gravity and the pressure hypeometer-An instrument used in determin-
force. The relation between the pressure and ing elevations of points on the earth's sur-
the geometric height is given by the hydro- face in relation to sea level by determining
static equation, atmospheric pressure through observation of

the boiling point (temperature) of water at
hygrometrie--Relating to the relative humidity each point.

or comparative amount of moisture iii the at- fric chart-Se hypmmtrlc map.
mosphere, Since the atmosphere penetrates
the pores or cells of material bodies In vary- hypsometric feature-See topography.
ing degrees depending upon the substances hypmmetric map--A map showing land or sub-
of which they are composed, the amount of marine bottom relief in terms of height
moisture which it contains will affect the above, or below, a datum by any method, such
shapes and dimensions of certain instruments as contours, hachures, shading, or tinting.
and equipment used in surveying and map- Same as hypeographie map.
ping. For this reason it is necessary to select hypsometric tinting-A method of showing re-
materials which are not sensitive to hygro- lief on maps and charts by coloring, in dif.
metric conditions for the construction of lev. ferent shades, those parts which lie between
eling rods, plane-table sheets, etc., and for the different levels. Also called altitude tints;
construction and printing of maps. color gradlents; elevation tints; gradient

hygroecople-The property of materials such tints; layer tints.
as paper and films to absorb or release mois. hypsometric Oin scale-A graphic scale in the
ture and, in so doing, to expand or contract, margin of maps and charts which indicates

hyperbolic line of position-A line of position heights or depths by graduated shades of
in the shape of a hyperbola, determined by colors. See also hypsornetric tinting.
measuring the difference in distance to two hypsometry-The art of deternining, by any
fixed points. Loran lines of position are an method, surface elevations on the earth with
example, reference to sea level.
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II
ice thart-A chart showing prevalence of ice, Image direction-A term used to describe the

usually with reference to navigable water- image orientation of a photographic negative
ways. or positive relative to the position of the

emulsion. An image can be either right read.iced-bar appartu&--An apparatus for measur- ig(rmlf orgt°c rn edn
ing linear distances with great precision and
accuracy, and consisting essentially of a steel (from right to left) when viewed through the

bar which is maintained at a constant tem- base (emulsion down). See also emulsion-to-
perature by being surrounded with melting bm;e emulsion-to-emulsion; ight reading;

Withn reading;
ice. The bar is rectangular in cross-section, wrong reading.
and is carried in a Y-shaped trough which is image distortion-Any shift in the position of
filled with melting ice and mounted on a car an image on a photograph which alters the
which moves on a track. Bar lengths are oh- perspective characteristics of the photograph.
served with micrometer microscopes mounted Causes of image diatortion include lens aber-
on stable supports. Also called Woodward ration, differential shrinkage of film or paper,
base-line measuring apparatus. and motion of the film or camera.

ideal earth--See equilibrium theory. image motion-The smearing or blurring of
ideal sea level--The theoretical sea surface imagery on an aerial photograph because of

which is everywhere normal to the plumb the relative movement of the camera with
line. Reference of all depth soundings to this respect to the ground.
level would make themn all comparable.

leve wold akethe al coniaabl. iage Motion Compensation (IMC)-Movement
identification posts--Posts of wood or other intention imped to fim ch a aesuitblematria, apropiatly arl.edand intentionally imparted to film at such a rate

suitable material, appropriately marked and
inscribed, and placed near survey stations to as to compensate for the forward motion of
aid in their recovery and identification. Also jects.
called supplemental posts for survey monu-
mnents. image motion compensation distortion-In a

idle pendulum-A working pendulum placed in panoramic camera system, the displacement
the receiver in advance of its being used, so of images of ground points from their ex-
that it may assume the same temperature as pected cylindrical position caused by the
the dummy pendulum. translation of the lens or negative surface (a

motion used to compensate for image motionimage-I. The permanent record of the likeness during exposure time.)
of any natural or manmade features, objects,
and activities reproduced on photographic image motion factors.-Those factors wherein
materials. This image can be acquired the image motion varies directly with the
through the sensing of visual or any other aircraft qround speed and lens focal length
segment of the electromagnetic spectrum by and inversely with the altitude.
sensors, such a3 panchromatic infra-red, and
high resolution radar. See also erect Image; image plane---See photograph plane.
homologous image; inverted image; latent
image; real image; reverted image; virtual image point (photogrammetry)-mage on a
image. 2. A visual representation, as on a photograph corresponding to a definite object
radar scope. on the ground.
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Image my-Straight line from a ground ob- tahTlshing new land )_ _ndaric.s ad aubdivl-
jec., thiough the camera lens, to the image 81. ns. Contrasted with dependent resurvey.
on the photograph. Also termed perspective index chart-An outline chart. show'ng the
ray when applied to photography. 'n Its and identifying designatiors of naviga-

impersonal micrometer--See transit microm- -harts, volumes of "uling direztions,
eter.

imposition-Positioning and assembling nega- i, -rntour-A contour line accentuate-d by a
tives or positives into r -nting location on a he, , line weight to distinguie' i-. from in-
flat. term, ate contours. Index contours are uau-

aliy siiown as every fifth contour with their
ishee -t e in ed iassigned values, to facilitate teading eleva-
sheet in a press. tions.

In-and-out station-A recoverable but unoccu- index correction---. A cox -. tion applied to the
pied station incorporated into a traverse by reading from any graduated measuring de-
recording a fictitious deflection angle of 1800 vice to compensate for a constant errof such
to reverse the azimuth of the course leading as would b, caused by misplacement of the
into it, so that the next station coincides with scale; the verse of the index error. 2.
the preceding station and the in-and-out sta- (leveling) That correction which must be
tion is used as the backsight for continuing applied to ,n observed difference of elevation
the traverse. In the computations it is treated to eliminadt the orror introduced into

as an ordinary station in the traverse, observations when the zero of the gradua-

incident nodal point-See nodal point, definition tions on one or both leveling rods does not
1. coincide cAxactly with the actual bottom sur-

inclination-. The angle which a line or surface face of the rod.
makes with the vertical, horizontal, or with index error--The instrumental error which is
another line or surface. 2. The angle between constant and attributable to displacement of
orbit plane and reference plane, for example, a vernier or some analogous effect.
the equator is the reference plane for geo- in
centric, and the ecliptic for heliocentric or-
bits. 3. See dip, definition 2. and of the outline type, on whch the location

of collections of related data has Leen indi-
inclination of the horizontal axis--The vertical cated. It may be depicted in the form of other

angle between the horizcntal axis of a survey- maps, statistical tables, or other desaiptive
ing or astronomical instrument and the plane data and used to indicate origin of data, place
of the horizon. of deposit or file, or any other cenimon char-

inclined sight-A sight made with a surveying acteristics of such data.
instrumet at an angle above or below the index mark-A real mark, such as a cros or
horizon, dot, lying in the plane or the object space

inelinometer-An instrument for measuring of a photograph and used singly as a refer-inclination to the horizontal, particularly of ence mark in certain types of monocular

the longitudinal axis of an aircraft or of the instruments, or as one of a pair to form a
lines of force of the earth's magnetic field, floating mark as in certain types of stereo-

indefinite meridlan-(USPLS) A deed descrip- scopes. In stereoscopic map plotting instru-
tion providing the bearing of a property line ments which utilize a stereo pair of index
but which fails to indicate whether these are marks, each mark is called a half mark.
true or magnetic, and fails to state the mag- index prism-A sextant prism which can be
netic declination or the date of t'e survey, rotated to any angle corresponding to alti-

independent resurvey-A resurvey which is not tudes between established limits. It is the
dependent on the records of the original sur- bubble or pendulum sextant counterpart of
vey but is intended to supersede them in es- the index mirror of a marine sextant.
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index of refraction-See Snell's law of refrac- ties whose value is desired, such as an oh-
tion. served difference of elevation with a spirit

) index to photography-See photo index, defini- level, used to obtain the elevation of a bench

tion 1. mark.

Indian datum--The Indian datum is accepted as indirect photography-Photography in which

the preferred datum for India and several cast uo a
arAscreen or similar display surfacc by elcc-
adjacent countries in Southeas Asia. It is tronic (television, radar, etc.) or other means,computed on the Everest Ellipsoid with its

origin at Kaltanpur in Central India, Derived inequality-A systematic departure from the
in 1830, the Everest Ellipsoid is the oldest mean value of a quantity. See also annual in-
of the ellipsoids in common use and is much equality; diurnal inequality; lunar inequality;
too small. As a result of the latter, the datum variational inequality.
cannot be extended too far from the origin inertial coordinate system-A coordinate sys-

or very large geoid separations will occur.
For this reason and the fact that the ties spect to the celestial pole and the vernal
between local triangulation in Southeast Asia ecuioth
are typically weak, the Indian datum is prob- euinox.
ably the least satisfactory of the preferred inferior conjunction-The conjunction of an in-
datums. ferior planet and the sun when the planet is

indian spring low water-The approximate between the earth and the sun.

mean water level determined from all lower inferior planets.-The planets with orbits
low waters at spring tides. smaller than that of the earth; Mercury and

indian tide plane-The datum of indian spring Venus.

low water, inferior transit-See lower transit.

indicated corner-A term adopted by the Geo- infinity-The point, line, or region beyond meas-
logical Survey to designate a corner of the urable limits. An unaltered source of light is
public land surveys whose location cannot be regarded as at infinity if it is at such a great
verified by the criteria necessary to class it distance that rays from it can be considered
as a found or existent corner, but which is parallel.

accepted locally as the correct corner and infrared (photography)-Pertaining to or des-
whose location is perpetuated by such marks ignating the portion of the electromagnetic
as fence-line intersections, piles of rock, and spectrum with wavelengths just beyond the
stakes or pipes driven into the ground, which red end of the visible spectrum, such as radia-
have be eoee yfedivsiainbeen recovered by field investigation. tion emitted by a hot Ldy. Invisible to the

indirect effect on the deflections--See topo- eye, infrared rays are detected by their
graphic defleetion, thermal and photographic effects. Their

indirect leveling-See barometric leveling; wavelengths are longer than those of visible

thermometric leveling; trigonometric level- light and shorter than those rf Ladio waves.

ng. infrared film-Film containing an emulsion
especially sensitive to infrared and blue light.indirect measurement-Any measurement se-

cured by determining its quantity from its inherited error-The error in initial values used
relation to some measured quantity. A tech- in a computation; especially the error intro-
nique used in surveying when it is impossi- duced from the previous steps in a step-by-
ble to actually tape a distance across a river step integration.
or other such obstruction. Contrasted with initial monument-(USPLS) One of thirty-four
direct measurement. positions and points of origin of the principai

indirect observation-A measure of a quantity meridians and base lines established for the
which is a function of the quantity or qu.,0i- control of the township boundary surveys of

101



the rectangular system designed for gubdi- W=trumat lai e-. u'srt-
viding the public lands. ulation.

initial point-i. That point from which ay sur- ml.'-ument siatlo*-See et.up, definition 1.
vey is intirated. 2. (USPI4) The point from
which the surey of the principal rrridian inte ty of gravity-The magnitude with
and base line controlling the survey of the which gravity mte, expressed in suitable

~ na -units, usually as an sme-leratfon, in rut; a apublic lands within a given a.= is Initiat. force, in dynes.
Also coIlkd point of orIglt

Innr arientation-See interior orentatm cardal paint-Any of the four directions
midway between the cardinal points; north-inner plnet-The four *leneta nearest the east, southeast, southwest, or northwest.

sun; Mercury, Venus, Earth, and Mars.
inset (tatiography)-a. A area outside interfavwtter-An apparatus used to pro.

of the neatlines of a map or chart Included duce and measure interference from two
within the neatlines or borders to avoid pub- or more coherent wave train fro the ame
Hlting a separate graphic of the small area source. Used to measure wavelengths, tomeasure angular width of sources, to ddter-alone. b. A representaticn of a small area on a meshe angular ition sources t a d n
larger wale (e.g., town-plan inset), or of a satete ang), an fo ures .
large area at a smaller scale (e.g., orientation satellite trackin), and for other purposesSe as rad interferometer.inset), c. Any information, not normally ap-
pearing within the geographic limits of a interior an&l traversI-ln surveying, a closed
map, which has been enclosed by border lines traverse wherein distances are measured and
and included within the map neatiines. Insets only interior angle measurement& are used.
are always placed in areas where important i - determinin (ana-features will not be covered. lytically or in a photogrsmnmetric instrument)

/nstanemusreadlng tape-A survey tape on of the interior perspective of the photograph
which the foot mark s repeated at each sub- as it was at the instant of exposure.leme'
division. Thus, a tape divided into tenths of a of interior orientation are the calibrated focal
foot would have the foot mark imprinted at length, location of the calibrated principal
each tenth of a foot division, point, and the calibrated lens distortion. Also

instrument adJustmet-The process of me- called inner orientatien.
chanical manipulation of the relation of com. interior perspective ceter---ee perspetls
ponent parts of an Instrument in order to centr
obtain the highest practicable precision and
facility in the designed use of the instrument, interior to a curve--That area lying toward the

concave side of a curve and included withinInstum ent approach chart-An aeronautical the area of the circle of which the curve i a
chart designed for use under instrument part of the circumference.
flight conditions, for raking instrument ap-
proach and letdown to contact flight condi- interlocking angle-In tilt analysis of oblique
tions in the vicinity of an airfield. photographs, the agle between the optical

Law t error-A systematic error result- axes of the vertical and oblique cameras. The
dihedral angle betveva the planes of the ver-Ing from imperfections in, or faulty ad Ust- :I . vd oblique j1'otographa.

ment of, instruments or devices used. Sw aq-
Utmee called alibration error. inter":ediate contour-A contour line drawn

instrument parallax-That change which may between contours. Depending on the contour
result from the position in which an observer interval, there are three or four intermediateresut fom he osiion n wichan bsever contours between the index contours.stands with respect to the fiducial marks on
an. instrument (personal parallax) ; or by the intermediate orbt-A central force orbit that
imperfect adjustment of the optics of the is tangent to the real orbit at some point A
instrument (optical parallax), fictitious satellite travelling in the intermodt-
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ate orbit would have the same poition, but interocular distance-S.e Interpuplillary dis.
not the same velocity, ias the real satellite at tume.
the point of tangncy. Interwite--To determine intermediate vales

Intermediate scale map--A map, norr!ly of a between given fixed values. As applied to log-
scale from 1:200,000 to 1:500,000, intended ical contouring, to interpolate is to ratio
for pLaning .tratetlc opertlona, including .,trtle diftanee" between given spot eleva-
the movement, concentration, and supply of tions.
troops. interptapllry distanee--The distance between

Intenatinal date lIne-The line coinciding ap- the center of the pupils of the eyes of an
proximately with the 180th meridian, at individual. Also called eye base and interom'-
which each calendar day first be i : tht ba dIance.
boundary between the -12 and + 12 time interrogatima-Traunission of a radio signal
zones. The date on each side of this line dif. or combination of signals ntended to trigger
fers by one day, but the time is the same in a transpondei or group of transponders.
these two zones. Sometim. called date line.

Interrogator-l. A radar set or other electronic
Interaftionbl llipsold of Referece-A refer- device that transmits an interrogation. 2. An

ence ellipsoid having the following approxi- interrogator-responsor or the transmitting
mate dimensions: semimajor axi--,378,- component of an interrogator-responsor.
888.0 meters; semiminor axi--,356,911.9
meters; and the flattening or ellipticity- interrogator-responsor-A radio transmitter
1/297. This spheroid was based on the Hay- and receiver combined to interrogate a trans.
ford spheroid (ellipsoid), ponder and display the resulting replies.Often shortened to Interrogator, and some-

Iaternatiuoal Gravity Formak-A development times called clailehger.
of the formula for theoretical gravity, based Intereted poi-ee intersection son.
on the assumptions that the spheroid of ref-
erence is an exact ellipsoid of revolution hay- ntersection--!. (surveying) The procedure of
ing the dimensions of the International Elip- determining the horizontal position of an un-
sold of Reference (Madrid, 1924), rotating occupied point (intersection station) by di-
about its minor axis once n a sidereal day; rection observations from two or more known
that the surface of the ellipsoid is a level positions. 2. (photogrammetry) The proce-
surface; and that gravity at the equator dure of determining the horizontal position
equals 978.049 ga. of a point by intersecting lines of direction

obtained photogrammetrically. The lnes of
International Low Water (ILW)-A plane of direction may be obtained directly from ver-

reference below mean sea level by the follow- tical photographs or by graphic or mathe-
ing amount; half the range between mean matical rectification of tilted photographs.
lower low water and mean higher high water Compare with resection.
multiplied by 1.5. intersection station-An object whose horizon-

Internalomal Map of the World (MW) map tal position is determined by observations
projection-A modified polyconic map pro- from other survey stations, no observations
jection, with two standard meridians along being made at the object itself. Where the
which the scale is held exact. The scale of object is observed from only two stations, the
the map is 1:1,000,000; the geographic me- position is termed a "no check position," as
ridians are represented by straight lines con- there is no proof that such observations are
necting corresponding points on the top and free from blunders. IntA section stations are
bottom geographic parallel lines of the pro- either objects which would be difficult to
jection which are truly divided. These lines occupy with an instrument, or survey signals
representing the parallels are arcs of circles, whose positions can be determined with sufli-
not concentric. AI/o mcfed millionth scale cient accuracy without being occupied. Ateo
nap of the WorML. cakd Intersected point.
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intervalometer-A timing device for automat- Inverse equator-See transverse equator.
ically operating the shutter of " camerm at
specified intervals for the purpose of obtain-
ing a desired end lap between successive pho. Inverse longitude-See transverse longitude.
tographs, inverse Mercator chart-See transverse Mare.

intervisibllity test-Any of the severul tests tot chart.
Ased to determine the visibility along a sight- inve Mcator map projetion-See tran-

iverse Mercator map projection-Setasline In a proposed survey net, Its purpose is vreMrao a rjcin
to determine the existence of obstructions
along a proposed line of sight from which inverse meridian-See transverse meridian.
tower and signal requirements may be devel- ines m kiSetrsereprlL.
opec]. inverse position computation-The derivation

nvar-An alloy of nickel and steel having a of the length, and the forward and back azi-
very low coefficient of thermal expansion. muths of a geodetic line by computation based
Invar is used in the construction of some on the known geodetic positions of the ends
leveling rods, first-order leveling instruments, of the line. Sometimes called inverse; inverse
tapes, ad pendulums. computation; inverse position problem.

invar leveling rod-A leveling rod having the inverse poition
graduations painted on a strip of invar. The rp ti problem-See inverse position

strip of invar is set into the face of the o
wooden rod, firmly attached to the bottom inverse rhumb Unt-See transverse rhumb line.
of the rod, and held in place by guides and inversors (photography)-Mechanical devices
by a tension spring at the top of the rod. used to maintain correct conjugate distances
Invar rods are used in first-order leveling, and collinearity of neative, leas, and easel
See also U. S. Coast and Geodetic Survey first. planes in autofocusing optical instruments,
order leveling rod. such as copy cameras and rectifiers. See also

nvar pendulum-A quarter-meter pendulum Carpentler inversor; Peaucelter inversor;
made of invar. PucellierCarpentler inveraor; Pythagoreanright-angle inversor.

nvar tape-Any survey tape made of invar. inverted image-An image that upmrs upsideinvariable pendulum-A pendulum so designed down iii relation to the object.

and equipped with means of support that "t inverted stereo--See pseudoscopie stereo.
can be used in only one position. inverting--See transit, definition 8.

inventory survey-A survey for the purpose
of collecting and correlating engineering data inverting telescope-An instrument with the
of a particular type, or types, over a given optics so arranged that the light rays enter-

An inventory survey may be recorded ing the objective of the lens meet at the
on a base map. cross-hairs and appear inverted when viewed

through the eyepiece without altering the
nverst-See transverse; inverse position com- orientation of the image. Contrasted with

putaton. erecting telescope.

inverse chart-See transverse chart. irregular error-See accidental error.
isanomal-A line connecting points of equal

inverse computation-See inverse position com- variations from a normal value.
putitlon. isentrople-Of equal or constant entropy with

inverse cylindrical orthomorphic chart-See respect to either space or time.
transverse Mercator chart. isobar-A line on a chart connecting all points

Inverse cylindrical orthomorphic map projection of equal or constant pressure; an isopleth of
-See transverse Mercator projection, pressure.
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isobaric chart-A chart showing isobars. Same Lsogram-See itsleth.
M constant preasrt chart. isogriv-A line drawn on a map or chart joining

',) lsocenter-1. The unique point common to the points of equal grivation.
vlane of a photograph, its principal plane, and ieortv chart-A chart with lines connecting
the plane of an assumed truly vertical phot- pit equc h giat n,

graph taken from the same camera station

and having an equal principal distance, 2. isoat--An isodiff connecting points of equal
The point of intersection on a photograph of latitude corrections.
the principal line and the isometric parallel. 3.
The point on a photograph intersected by the Oline--A lia reprerenting the intersection

bisector of the angle between the plumb line of the plane of a vertical photograph with the

and the photograph perpendicular. The iso- plane of an overlapping oblique photograph.
center is significant because it is the center If the vertical photograph were tilt-free, the

of the radiation for displacements of images isoline would be the isometric parallel of the

due to tilt. oblique photograph.

isocenter plot-See isocenter triangulation. isolong-An isodiff connecting points of equal

luCOMcter triangulation-Radial triangulation longitude correction.

utilizing isocenters as radial centers. Same as isonuagnetie chart-A chart showing the con.
isocenter Plot. figuration of the earth's magnetic field by iso-

isochrone--A line on a chart connecting all gonic, isoclinic, or isodynamic lines.

points having the same time of occurrence isometric (conformaL) latitude--An auxiliary
of a particular phenomenon or of a particular latitude used in the conformal mapping of
value of a quantity. the spheroid on a sphere. By transforming

isoclinic chart-A chart of which the chief geographic latitudes on the spheroid into iso-

feature is a system of isoclinic lines, each for metric latitudes on a sphere, a conformal map

a different value of the magnetic inclination, projection (the Mercator) may be calculated,
using spherical formulas, for the plotting of

isoeic liz--A line drawn through all points geographic data.
on the earth's surface having the same mag-
netic inclination. The particular isoclinic line isometric parallel--The intersecting line be-

drawn through points of zero inclination is tween the plane of a photograph and a hori-

given the special name of aclinic line. zontal plane having an equal perpendicular
distance from the same perspective center.

luodif--One of a series of lines on a map or

chart connecting points of equal coirection or inoperimetric curve--A line on a map projection
difference in datum, especialy useful in read- along which there is no variation from exact
justment of surveys from one datum to an- scale. There are two isoperimetric curves
other. See also isolat; isolong, passing through every point on an equal-area

map projection. This characteristic gives that
isodynamic line---A line conncting points of class of projections some preference for engi-

equal magnitude of any force. neering maps.

isogal--A contour line of equal gravity values ithA line of equal or constant value of a
on the surface of the earth. given quantity, with respect to either space

isogonal--See isogonic Uine. or time. Also called isogram.

isogonic chart-A chart of which the chief fea- isopor-A line found on magnetic charts show-
tudifferent vale of othe magnetic declination. ing points of equal annual change. Also called

isogonic Une-A line drawn on a map or chart magn iopede line.
joining points of equal magnetic variation. isoporic chart-A chart with lines connecting
Also called isogonaL See aso agonic line. points of equal magnetic annual change.
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Loopycak--Of aiqu or c4nataot PAIwy, w;tU phy OV4 UM a496 earth, and for ii, imetaiue
respect to either space or time, equivalent compensation.
to an isoete,. ismidte em om lm*--The departure from

hsodlral-A radial from the iocenter. normal density of material in the lower part
uayA condition of pproimte - of a column of the earth's crust whkh bad-
rium in tho outer part of the erthM, stwh th t a (compeates) l a (topog-

raphy) above oen kW and ded enc7 of massthe gravitational effect of mum extendingea we n w h p thl con-
above the surface of the Seold in dontonental n of rate qilibrium th sdition of approximte equilibrium of earth's
areas is approximattly counterbalanedi by a
deficiency of density in the mate.oa beneth cud tmed isoatsy. Se a o
those muses while the effect of deficiency
of density in ocean waters is counterbalanced ikettle 00rcts-Th# adjutomant made to
by an execs of density in the material under values of gravity or to deflections of the var-
the oceas See also depth ofIsustatle com- tical observed at a point to take account of
pentlm; layfsrd-Bwle method f lI.- the assumed mass defiiency under topo-
static reduetiom; Hayford-Ballard (or Sol. graphic features for which a topographic
lard) method of Imtatle reduetlm; meinsti correction is also made.
adJintmeat; uot"atic compemstlm; imeatlecorrection; Pmt-yord theoryof t n. Iestic goeld-An Ideal geold derived fomthe spheroid of reference by the application

Muslatle adJust-mt-The natural proess by of computed values of the deflection of the
which the crust of the earth adjusts to re- vertical which depend upon the topography
store or maintain its state of equilibrium and [ecstatic compensation.
known as ieostasy.

Imters-A line of equal or constant specificloostatle ammsmly-The difference between an volume with respect to either time or space.
observed value of gravity and a theoretical It is equivalent to an iapycnl
value at the point of observation which haa I i qa
been corrected for elevation of the station lutoimil-Pertatning to a quality which has
above the geold, and for the effect of topogra- equal value In space at a particular time.
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Jaco' saff-A single staff or pole used for Juflan day-The number of each day, as rek-
mounting a surveyor's compass or other in- oned conseeutively since the beginning of the
atrument. Sometiries used in place of a light present Juli#n period on January 1,471 BC.
tripod. The Julian day number denotes the length of

time that has elapsed, at Greenwich noon at
Joint O eatsons Graphic (JOG)-The standard the beginning of the astronomical day, since~~1:250,000 swale Deputment of Defense cart, tipc.a.Sealomdfe uindy

graphic product which may be produced In this epoch day. See also modified Julian day.

any of the following three versions to meet
the validated Unified and Specified Commands j on levelT ae hee to r
and Military Departments area requirements: more lines of levels are connected together.

the JOG/G (Series 1501) is designed to meet
groud ue rquirmens; OG/A (Seies juncetion bench mark-A bench mark selectedground use requirements; JOG/A (Series as the common meeting point for lines of

1501 Air) is designed to meet air use require- levels or cinks of levels.
merits: and JOG/R (Series 1501 Radar) is
the Air Target Material version in suport of n detall-A sketch or working diagram
radar/intelligence planning and operations re-radar/intl c pshowing the details of the various levelings
quirment, at a junction.

Julian alendar-The calendar devised by Julius
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 ares meet, or two
year was exactly 365.25 mean solar days. or more arcs intersect.

K
K.factor-See bs titude ratl. 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 Klmsch compilation method (relef)-A proc-
the planet and sun sweeps over equal areas in e by which reproduction material of Large
equal intervals of times; (3) The squares of sle sheets is photographically filtered to
the periods of revolution of any two planets retain only index contours. The index con-
are proportional to the cubes of their mean tours are then used as the relief compilation
distances from the sun. Also called Kepler's for a medium scale sheet.
planetary laws.

Krassowski spheroid (elilpsold)-A reference
Kepler's planetary laws--See Kepler's laws. ellipsoid having the following approximate
key-1. The principal or master layout or flat dimensions: sernimajor axis-6,378,245.0

used as a positioning guide for stripping up meters; flattening or ellipticity-1/298.3.
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Laberde map pnejeetem-almilar to the trans- of the map, and the geographic parallel are
vrm Mercator projection, eept th the represented by R series of area of cirtes hay-
Laborde projects a spheroid rather than a Ing this common point for a center. Meridians
sphere onto a plane. This conformal projec- and parallels intersect at right angles, and
tion is beat suited far regios which ar agUes on t~ic earth are correctly represented
elongated In s direction which is at a con- on the projection. This projection may have
aldershie angle to the meridin. USAF Spe- one standard parallel along which the cale
cil Flight Charts are based on this projec- is held exact: or there nay be two such stand-
tion. ard parallels, both maintaining exact scale.

At any point on the map, the scale is the same
iaOsteiRombr gramtn-A lng-eod in every direction. It changes along the me-

vertical temeograph suspended system fridans and is constant along each parallel.
adapted to the measurement of gravity dif- Where there are two standard parallels, the
ferences. scale between those parallels is too small;

ladder grid numbers-Those grid numbers beyond them, toe large. Also called Lambert
which identify the grid lines within the neat- conformal map projection.
line. Lambert conformal map projection-See Lam.

Lambert azimuthal equal-area map projection- bert conformal conic map p-ojection.
See Lambert unithal equal4rea map projec- Lambert equal-area meridimonl map projection
lin. -See Lambert central equivalent map pro.

Lambert aximuthal polr map projection-A jection upon the plan. of the meridian.
Lambert equal-area map projection with the Lambert grid-An informal designation for a
pole of projection at the pole of the sphere, State coordinate system based on a Lambert
and the radii of the circles which represent conformal map projection with two standard
the geographic parallels corresponding to the parallels.
chords of those parallels Lambert senithal equal-area map projection-

Lambert beaing-A bearing as measured on a An azimuthal map projection having the pole
Lambert conformal chart or plotting sheet. of the projection at the center of the area
This approximates a grt-circle bearing. mapped. The azimuths of great circles radiat.

ing from this center (pole) are truly repre-
Lambert central equivalent map projection up- sented on the map; equal distances on those

oan the plane of the meridian-An "imuthal great circles are represented by equal linear
map projection having the pole of the pro- distances on the map, but the scale along
jection on the equator. Same as Lambert those great circle linen so varies with distance
equal-are meridional map projoeton, from the pole of the projection, that an equal.

Lambert conformal chart-A chart on the Lam- area projection is produced. Same as Lambert

bert conformal projection. azimuthal equa]-area map projection.
laminate--See plastic block.

Lambert eoformal conic map projection--A

conformal map projection of the so-called land boundary-A line of demarcation between
conical type, on which all geographic merid- two parcels of land.

ians are represented by straight lines which land-line adjustment-Positioning the public-
meet in a common point outside the limits land lines on a topographic map to indicate
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V.
their true, theoretical, or apprcoXi tU .k vertical (cc mparison of astronomic and geo-
tion relative to the adjacent terrain and cul. detic longitude),
tUre. laplace equation-The equation which ex- i

land mass uimtlator plate-See faetorvu tina- presses the relationship between astronomic
aisny. and geode' ic azimuths in terms of astronomic

Land survey-The process of determining and geodetic longitudes and geodetic latitude.
boundaries and areas of tracts of land. The tatlo--A triangulation or traverse
term cadartral survey is sometimes used to station at which a Laplace azimuth is deter-
designate a land survey, but in this country mined. At a Laplace station both astronomic
its use should be restricted to the surveys of longitude and astronomic azimuth are deter.
public lands of the United States. Also called mined.
property survey. Sometimes referred to as
boundary suvey. arge-scale map-A map having a scale of 1:75,-

000 or larger.
landmark-i. An object of inough interest or

prominence ",i relation to its su.roundings to latent image-The invisible image produced in
make it outstanding or to make it useful in radiation-sensitive materials which becomes
defernning a IL-cAtio" or a direction. 2. Any visible upon processing.
monument, material mark, or fixed object lateral chromatic aberration-An aberration
used to designate the locatirn of a land which affr-cts the sharpness of images off the
boundary on the ground. axis because different colors undergo differ-

ladcape map-A topographic wasp made to a ent magnifications.
relatively large scale and showing all details.
Such maps are requi'd by architects and lateral magniflcation-The ratio of a length inLandscape gardeners for use in planning build- the image, perpendicular to the lens axis, to

ings to fit the natural topographic features a corresponding length in the object.
and for landscaping parks, playgrounds, and lateral refraction-The horizontal component of
private estates. These are generally maps of the refraction of light through the atmos-
small areas, and a scale is used of 1 in. = phere.
20 ft to 1 ft = 60 ft, depending on the amount lateral shift-The offset of the position of the

peak of an anomaly with the mass of mag-
Laplace azimuth-A geodetic azimuth derived netization (or gravitation).

from an astronomic azimuth by use of the
Laplace equ"tion. lateral tit-See roll, deffnition 2.

Laplace azimuth mark-An astronomic azimuth latitude-I. (general) A linear or angular dis-
mark at a Laplace station. tance measured north or south of the equator

on a sphere or spheroid. 2. (plane surveying)
Laplace condition-The Laplace condition, ex- The perpendicular distance in a horizontal

pressed by the Laplace equation, arises from plane of a point from an east-west axis of
the act that a deflectnoe of the vertical in the reference. See also difference of latitude, deft-
plane of the prime vertical will give a differ- nition 2. 3. (on a sphere) The angle at the
ence between astronomic and geodetic longi- center of a sphere between the plane of the
tude and between astronomic and geodetic equator and the line to the point on the sur-
_Aimut"'; or, conversely, that the observed face of the sphere. 4. (traverse) The north-
differences between astronomic and geodetic south component of a traverse coLrse. 5.
values of the longitude and of the azimuth (photography) The ability of an emulsion to
may both be used to determine the deflection record a range of brightness values. See allo
ir. the plane of the prime vertical, astronomical latitude; authaUc (equal-area)

Laplace control-Control and correction of as- latitude; celestial latitude; difference of lati-
tronomic azimuths through observations of tude; fictitious latitude; galactic latitude;
the deflection of the plumb line in the prime geocentric latitude; geodetic latitude; geo-
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graphic latitude; geomagnetic latitude; grid Law of ,:iversal Gravition--See constant of
latitude; isometric (conformal) latitude; gravitation.
latitude correction; middle latitude; oblique lay-1.. de layout. 2. To assemble a photo noo-
latitude; parallel; parametric latitude; recti. sic. Often referred to by the method used in
fying latitude; terrestrial latitude; tktns- assembly, such as wet lay, staple lay, etc.
ver e latitude; variation of latitude,

llaydow ,?--A mosaic. Often used to designate alatitude correction-The amount of the adjust- mosaic temporarily assembled from un-

ment of observed gravity values to an arbi- c epri l e d o

trarily chosen base laC tude, cropped prints.

latitude determination, zenith-telescope method layer tints-Sec hypsometric tinting,

-A precise method of dotermihing astro- layo. -The planned positioning of roproduc-

nomic latitude by measuring the difference tion material to fit the requirements and

of the meridional zenith distances of two liin.tations of lithographic plates, paper, and

stars of known declination, one ro.h and the finishing, Sometimes called a lay. See also

other south of zenith. Also called Horrebow- fBat, d.lnition I.

Talcott method of latitude determination, lead line-i. The line extending from a map or

latitude difference (plane surveying)-Length char' feature to the margin of a correction

of the projection of a traverse course onto a copy over which the editor writes his co.rn

meridian. Also termed northing; southing. ment. 2. A line extending from a feature on
a map or chart to a descriptive note or label.

latitude equation-A condition equation which 3. A long, graduated chain or line at the end
expresses the relationship between the fixed of which is attached a lead weight, u:.-d to
latitudes of two points which are connected measure depths of water.
by triangulation or traverse.

leap-frog method--o.A rapid means of obtaining
latitude factor-The change in latitude along a elevations of stations ilong a roit.e between

celestial line of position per one minute two base staticns, or to obtain a closed loop
change in longitude, ef altimeer eleva t ons. The system uses four

latitude level-A sensitive spirit level attached barometers ope-aing in pairs. One pair of

to the telescope of an instrument employed barometers remains at the base station while

for observing astronomic latitude, in such the other pair is advanved to the first station

manner that when the telescope is imped In at which "-ie all barometer and weather

position, the level measures, inl a vertical coaditions are read and recorded simultane-

plane, variations in the direction of thc line ously. The original base station pair are ad.

of collimation. vanced to the second station and the process
repeated.

latitude of the line--See difference of latitude, least count (,crometer or vernier-The finest
definition 2. reading that can be mace directly (without

latitudinal band-See band. estimation) frokn a vernier or nicrometer.

latitudinal curve--This terir denotes an east- least squares- A method of adjusting observa-

erly and westerly property line adjusted to tions in which the sum of the squares of all

the same mean bearing from each monument thi 'eviations or residuals derived in fitting

to the next one in regular oz " r, as distin- the observations to a mathematical model is

guished from the long chord or great circle made a minimu,

that would connect the initial and terminal left bank-That b..kk of a stream or river on

points, the left of the observer whern he is facing in

lattice-A network of intersecting position lines twe direction of flow, or downstream.

overprinted on a map or chart from which a Legendre polynomial-A special case of the
fix may be obtained by use of electr- ,ic navi- associated Lecrendre funct on ia which the

gation aids. function becomes a polyi;omial.
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Legen&re's theorem-The lengths of fe sides lens axis-See eptical ais.
of a spherical triangle (very short by com- e e camera clbration.
parison with the radius of the sphere) are
equal to the lengths of the corresponding lens component-See lens element.
sides of a plane triangle in which the plane lens distortion-See aberration, definitio, 2;
angles are derived by reducing each of the distorto
spherical Qngles by approximately one third
of the spherical excess. fem element-One lens of a complet. lens sys-

Lehman's method-See triangle-of-error tern. in a photographic lens, the terms front
element and rear element are often used.

lmw sped-See relative aperture.
length oerrecelon (taping)-The difference be-

tween the nominal length of a tape and its lesatic campass--A type of compass equipped
effective length under conditions of stand- with a lens which permits the observer to
ardization. The standard length of a tape Is read the far side of the movable dial.
usually expressed by a number of whole units level constant-The amount by which the actual
(the nominal . elngth) plus or minus a Hul line of sight through a leveling instrument
distance which is the length correction de- (when th 'bubble is centered in its vial) de-
fined above, parts ifom the truly horizontal line through

length equation--A condition equation which the ceater of the instrument, computed in
expresses the relationship between the fixed millimeters per millimeter of stadia intervaL
lengths of two lines which are connected by When leveling rods graduated in yards !a-
triangulation, stead of meters are used, the level constant,

C, would be expressed in millyards per milli-
length of degree-The length of a degree of yard of stadia interval. Proper control of this

latitude measured along a meridian of longi- term is an important factor in precise level-
tude. The length varies somewhat with the ing. 41o called C-constant.
degrees of latitude. Those near the pole are
the longer and those near the equawr, the level control--A series of bench marks or other
shorter. points of known elevation, established

Lenoir level--An instrument which has the throughout a project

telescope passing through steel blocks, one level correction--That correction which is ap-
near each end, whose upper and lower faces plied to an observed difference of elevation to
are plane and closely parallel; the lower rcorrect for the error introduced by the fact
faces rest upon a brass circle; the upper faces that the line of sight through the leveling
support a spirit level, which is reversed in instrument is not absolutely horizontal when
leveling the instrument, the bubble is centered in its vial.

lens--A disk of optical glass, or a combination level line-1 A line on a level surface; therefore
of two or more such disks, by which rays of a curved line. 2. A line over which leveling
light may be made to converge or to diverge, operations are accomplished. See also dupli-
Such disks have two surfaces, which may cate level line; line of levels; multiple level
both be spherical, one plane and one spherical, line; simultaneous level line; spur line of
or various other combinations (cylindrical, levels.
paraboloid, or hyperboloid). See also achro- level net-See survey net, definition 2.
matic lens; anastigmatic lens; aplanatic lens;
apochromatic lens; astigmatizer; aspherical level rod-See leveling rod.
lens; coated lens; compensating lens; con- level surface-See equpotentlal surface.
vertible lens; cylindrical lens; eyepiece;
Metrogon lens; negative lens; objective len; level trier-An apparatus for use in measuring
positive lens; proems lens; spherical lens; the angular value of the divisions of a spirit
thick lens; thin lena. level. (
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leveling-1. (surveying) Th, operations of library negative mld-A negative mold which
measuring vertical distanc, directly or in- has been extended to a size compatible with

) directly, to determine ele- itiona. See also the printed plastic map and forming equip-
astro-geodetic leveling; be 'netsic leveling; ment, and which is kept in file for subsequent
differential leveling; dire; vefg; double- castings.

Added lie; st-order 1, 1: dlying levels; UbraUo--A real or apparent oscillatory mo-geodetic leveling; roe I in; reciprocal tion, particularly the apparent oscillation of
leveling; scoadorder I Sng; spirit level*~ the moon, which results in more than half
ing; stadia gonomet; - leveling; thermo- of the moon's surface being revealed to an
metric leling; third-order leveling; three. observer on the earth, even though the same
wire leveling; trigousi ,tric leveling; ver- side of the moon is always toward the earth
tical angulation; water leveling 2. (photo- because the moon's periods of rotation and
grammetry) In absolute orientation, the op- revolution are the same.
eration of bringing the model datum parallel
to a reference nane, usually the tabletop of lift-See selection overlay.
the stereoplotting instrument. Also called limb-1. The graduated curved part of an in-
horumntasiH-n the model; leveling the model strument for measuring angles, as that part
See also aeroleveling; orientation, definition of a marine sextant carrying the altitude

scale, or are. 2. The circular outer edge of a
leveling erroc of cloure-See error of cloure, celestial body. See allo lower limb; upper

definition 4. limb.

leveling instrument-An instrument used for limit of reliable photo coverage--A label placed
determining differences of elevations be- along a dashed line separating reliable photo
tween points. See also Abney level; dumpy compilation from map compilation on a chart.
level; Egault level; engineer's level; first- The label is always placed on the photo corn-
order level; Fischer level; Gravatt level; pilation side of the limit line.
hand level; Lenoir level; locator's hand level; lne--See agonic lin; area delimiting line;
Locke hand level; military level; Pendulum base construction line; base line; base line
level; precise level; self-leveling level; Stamp- extension; boundary line; celestial line of
fer level; tilting level, Troughton level; U. S. position; center line (USPLS); contour line;
Geological Survey level; wye (Y) level co-range line; cotidal line; cut line; double.

leveling rod-A straight rod or bar, designed rodded line; fictitious rhumb line; flight line;
form lines; geodesic line; great-circle line;

for use in measuring a vertical distance be- grid line; grid rhumb line; high-water line;
tween a point on the ground and the line of hyperbolic line of postion; international date
collimation of a leveling instrument which line; isanomal line; isobar; isochrone; iso-
has been adjusted to a horizontal position. clinic line; isodiff; isodynamlc line; iWOal;
Also called level rod. Usually shortened to rod. isogonic line; isogriv; isolat; isoline; isolong;
See also Barlow levcing rod; Boston leveling isopleth; isopr; isopycnic; isostere; lead line;
rod; Conybeare leveling rod; foot-meter rod; loran lines; lorhumb line; low-water line;
Gravatt leveling rod; invar leveling rod; long magnetic lines of force; match lines; meander
rod; Molitor precise leveling rod; New York line; neatline; nodal line; normal; normal
leveling rod; Pemberton leveling rod; Phila.- section fine; oblique rhumb line; offset line;
delphia leveling rod; precise leveling rod; plumb line; principal line; radia line (survey.
draeveing rod; pecis leve ling rod ort ing); random line; range line (USPLS);rarhub line; shoran-line crossing; side line;
rod; Stephenson leveling rod; tape rod; U. S. standard line (USPLS); township line

Coast and Geodetic Survey first-order leveling (USrLi); transit line; transverse rhumb

rod; U. S. Engineer precise leveling rod; U. S. line; vanishing line.
Geological Suryey precise leveling rod. line copy-Any copy suitable for reprodiction

leveling the model-See leveling, definition 2. without using a screen; copy composed of
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acs 6z dis-tinguished from continuous-tone lin-routa map-A map or overlay for 6161a
copy. communication operations that shows the

actual routes and types of construction of ()
sa-e ap--See planimetriC map° wire circuits in the field. It also gives the

line of apsades--The major axis of an elliptical locations of switchboards and telegraph sta-
orbit exte:ded indefinitely in both directions. tions.
Also calkd apse l. line tree-(USPLS) A tree intersected by a

line of collimation (optics)-The line through surveyed line, reported in the field notes of
the second noil point of the objective of a the survey, and marked by two hacks or
telescope ayJ 1 the center of the reticle. It is notches cut on each of the aides facing the
variously termed line of sight, sight line, line. Also termed sight tree.
pointing line, and aiming U of the instru, lineal convergency-The length by which me-
meat. ridians approach one another when extended

line of constant scale--Any line on a photo- from one parallel to another.
graph which is parallel to the true horizon linear distortion-The failure of a lens to repro-
or to the iometric parallel. Also called hoe duce accurately to scale all distances in the
of equal sale. object.

line of equal scale-See line of constant scale. linear error of closure--The straight-line dis-
tance by which a traverse fails to close.

line of force--A line indicating the direction in
which a force acts, as in a magnetic field. liMr nunikation--The ratio of a linear

quantity in the image to a corresponding
line of level--A continuous series of measured linear quantity in the object. It may be lat-

differenc vcit elevation. The individual mess- eral magnification or longitudinal magnifica-
ured differnces may be single observations tion.
in the case of single-run leveling or the means linear parallax-See absolute stereoscopic paral. (
of repeated observations in the case of a.
double-run leveling, lines on a spheroid-Any direct line between

line of nodes--The straight line connecting the two positions on a spheroid, represented by
two points of intersetion of the ecliptic with two points on the earth. Such a line may be
the orbit of a planet, planetoid, or comet; or one of mathematical definition, or it may
the lIne of intersection of the planes of the result from a direct survey between the
orbit of a satellite and the equator of its points on the earth. See also geodetic line;
primary, normal sectim line; curve of alignment.

lMe of poiton-Any line on which a position lining pole-See range rod.
is known to be located. link-i. (leveling) A line, a part of a line, or a

line of iht-i., The straight line between two combination of lines or parts of lines of levels,points. This line is in the direction of a great which, taken as a unit, make a continuous

circle, but does not follow the curvature of piece of leveling directly from one junction 
the earth. 2. The line extending from an in- bench mark to another junction bench mark
strument along which distant objects are without passing through or over any othersenwhen viewed with a telescope or other junction bench marks. Also called link of
sighting device. Sometimeo called aiming line. lees .A nioflermeuenene
3. (optics) See line of collimation hundredth of a chain, and equivalent to 7.92

inches. See also chain.
line of soundings-A series of sound-4s ob- link of levels--See link, definition 1.

tained by a vessel underway, usua -A reg-
ular intervals. liquid hand comias-A type of hand-held com-

pass wherein the compass card is damped
line rod-See range rod. through the action of a liquid.
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Hat-See preferred term x-tilt, the lower branch of the loW celcatW mexnd-
t oian and the hour circle of the moon, mesA-

list of directis-A listing of objects oservd ured westward from the lower branch of the
at a triangulation station, together with the local celestial meridian through 24 hours;
horizontal directions in terms of arc of the I
circle, referred to one of the objects observed local hour angle of the moon, expressed in

as azeroinital.time units, plus 12 hours. See also Greenwichas a zero initial lunar time.

lithographic copy-Reproduction by the litho-
graphic proces. Commonly abbreviated to local magnetlc anomaly-Abnormal or irregu-

tho cop. Jar variation of the earth's magnetic field ex-
tending over a relatively small area, due to

lithographic drafting-See tueching. local magnetic influences. Same as anomalonu

lithography-A planographic method of print- magnetic variation; local attraction; local

ing based on the chemical repulsion between magnetic disturbance; magnetic anomaly.

grease and water to separate the printing local magnetic disturbance-See local magnetic
from nonprinting areas. See also offset lithog- anomaly.
rmphy; photolithography.

local mean time-The mean solar time for the
lithosphere--The solid part of the e~fth or meridian of the observer.

other spatial body. Distinguished from the
atmosphere and the hydrosphere. local meridian-The meridian through any par-

local adjustment-See station adjustment. ticular place or observer, serving as the ref-
erence for local time. Also called reference

local apparent time--The apparent solar time meridian.
for the meridian of the observer.

local sidereal time--The sidereal time from the
local astronomical time--Mean time reckoned meridian of the observer.

from the upper branch of the local meridian.

loal attraction-See local magnetic a . local time--Any time for the meridian of the
observer.

local chart--A large-scale aeronautical chart
designed for contact flight in a congested local vertical-A reference direction used in de-
area. fining and establishing the local level. It must

be plumb bob direction.
local coordinate system-A right-handed rec-

tangular coordinate system of which the Z location monuments--(USPLS) Fixed refer.
axis coincides with the plumb line through ence points established to supplement the
the origin, regular public-land survey monuments. Loca-

tion monuments are established in connection
local datum-The point of reference of the aeo with the official patent survey of a mining

detic control used exclusively in a small area. claim in areas where the subdivision surveys
Usually identified by a proper name. have not been extended or the monuments-

local horizon-See apparent horizon. tion is inadequate, and where there is no

local hour angle-Angular distance west of the public-land survey corner within two miles

local celestial meridian; the arc of the celes- of the mineral claim. Such monuments were
tial equator, or the angle at the celestial pole, formerly designated as mineral monuments.
between the upper branch of the local celes- location survey-The establishment on the
tial meridian and the hour circle of a point ground of points and lines in positions which
on the celestial sphere, measured westward have been previously determined by compu-
from the local celestial meridian through tation or by graphical methods, or by descrip-
3600. tion obtained from data supplied by docu-

local lunar time--The arc of the celestial equa- ments of record, such as deeds, maps, or
tor, or the angle at the celestial pole, between other sources.
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kosten- hand hwqei-A hand-held type of levl lonitude shgna-A sign Indicatin a tme
used to measure approximate differences in event, observable at different statiru4 and
elevationi. use in comparling lota times of those ala-

I~ek bad bvel-Ss had b)@Ltions, and determining the differenc of their
IA~k had ISei-U had h.I.longitude..

locking angle-In tilt analysis of oblique photo- mhn~u~tr ~t oml-A toa
graphs, the compleamnt of the itrkkingz
angle. The depression anle of th. oblique ti*il hefruao tsrecagavy
when the tilt of the vertical photogiaph is which exprosses the varitIon with lozigitude

due to a triaxial ellisoid of referene.

1.1ie contourng-A procedure, bsaud on the W0 lidiVI ehromatle abemti-An aberra-
tion which affects the sharpnvess, of all parts

a uniform slope, which permnits the sketching ofa mebcaediertclr.oneo
of contours from field notes with cow&der- a focus at different distances from the lens
able accwmay and without the need of run- longitudina magnlkatlom-The ratio of a
ning alevel line for every contour. Contour length in thelimage, paralel tothe axi* to
lines are interpolated by spacisig them pro- a corresponding length in the object.
portionately between spot elevations estab-
lished at every point where there is a change loiiaia seaainTm separation.

in slope.longftilnl tlit--$" pitchu, definition 2.
long chord (route uurveylug)-Any chord (of a long-periW od eitueit-A tide or tidal current

circular curve) longer than 100 feet; the constituent with a period that in independent
chord that extends from the point of curva- of the rotation of the earth but which de-
ture to the point of tangency. In a deserip- pends upon the orbital movement of the moon
tion of a circular land boundary, the length or of the earth. The period is usually longer
fatduor g of the long chordIs an important than aday andin general ahalf month or

feature. arger.
longitudle-A linear or angular distance mess- losng period Perturbatione-Periodlc perturb.

ured east or west from a reference meridian tions in the orbit of a planet or satellite
(usually Greenwich) on a sphere or spheroid. which require more than one orbital period
See also astroomk lonitude; celestial to execute one complete periodic variation,
longitude; difference of loagltude; Petlls -- -I -rb Chr "I -O -Wgtl

lo~ud; lngtue;godetic lomg I
tad.; geographic lonigitude; grid kagitude;
meridian; obliqMe loigitudje; terrestrial lmse. lon range navigation chart-Any one of a

tudetnanvere logitue.aeries of small scale, 1:8,000,000 or smaller,twotra~em owtde.aeronautical charts designed for long flights
segitude differene-See departure (plane sur using dead reckoning and celestial navigation

veylng).as the principal mean of navigfation. Also
loaiglWe eqlion-A condition equation caled loflg4SInge chart

which expresses the relationship between the long red-A level rod, usually aL Philadelphia
fixed longitudes of two points which are con- rod, permitting readings of 13 feet when
nected by triangulation or traverse, fully extended. Also called high rod. Con-

longitude factor-The change in longitude trasted with short rod.
along a celestial line of position per one min- look angles-The elevation and azimuth at
ute change in latitude. which aparticularrsatellite is predicted to be

longitude of the moon's nodes-The result of fuda pcfe ie
cyclical variations in the declination of the loop closare (levolng)-The difference be-
moon. The duration of this cycle is a little tween the rod sum on the run out and the
less than 19 years. rod sum on the run back.
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lop error of cosure--See error of ehu % deft- that of the less wc-urate Rtel tape and the
nition 5. more accurate invar tape.

b aop avems--A closed traverse that starts and low-oblque photograph-A photograph taken
ends at the same station, with the camera axis intentionally tilted so

L~rae-A trade name for a hyperbolic radio that it does not in include the apparent hori-

location system. This term in derived from zon.
the words I'lons-ranau accuracy". low lde--See low water.

loran A-A long-range radio navigation posi- Low Water (LW)-The lowest limit of the sur-
tion fixing system usft the time difference face water level reached by the lowering tide.
of reception of pulse type transmissions from Low water is caused by the astronomic tide-
two stations to give a line of position. This producing forces and/or the effects of me-
term is derived from the words "long-range teorological conditions. Also called low tide.
navigation".

low water datum--An approximation of the
loran C-A long-range radio navigation pplane of mean low water, adopted as a stand-

tion fixing system using a combination of ard datum plane for a limited area, and re-
time difference of reception and phase dif. rained for an indefinite period, even though
ference of signals from two stations to pro- it might differ slightly from a better deter-
vide a line of position. ruination of mean low water from later oh-

loran chart--Plotting charts on which loran servations.
ground wavi line of positions and sky-wave low water full and change-The average inter-
correction values have been printed, for use val of time between the transit (upper or
in loran navigation, lower) of the full or new moon and the next

loran lines-Lines of constant time difference low water.
between signals from a master and a slave
loran station. low water lnequality-See diurnal inequality.

loran tabim-Publications aontaining tabular low water interval-See lunitidal interval.
data for constructing loran hyperbolic linesof position, low-water line--The line defined by the bound-

ary of a body of water at its lowest stage
lorop photography-A general term referring (elevation). In tidal waters, the low-water

to any photographa taken with a long-focal- line i, strictly, the interection of the plane
length (in excess of 100 inches) camera with of mean low-water with the shore.
a narrow-angle lens. The term is derived from
the words "long-range oblique photography". low water lunitidal interval-See lunitidal in-

tervaL
khuamb ine--A line along which the rates of

change of the values of two families of hyper- low water springs--See mean low water
bolae are constants. Spring.

lost corner-(USPLS) A previously established low water springs datum-An approximation
survey corner whose position cannot be re- of the plane of mean low water springs, used
covered beyond a reasonable doubt, either as a datum in local areas, and retained for an
from traces of the original marks or from indefinite period, even though it might differ
acceptable evidence or testimony that bears slightly from a better determination of mean
upon the original position, and whose loca- low water springs from later observations.
tion can be restored only by reference to one
or more interdependent corners. lower branch-That half of a meridian or celes-

tial meridian from pole to pole which passes
l~ tape-A newer version of the invar tape through the antipode or nadir of a place.

used in surveying operations. Lovar tape
possesses properties and cost factors between lower culmination-See lower transit.
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lower limb--That half of the outer edge of a lunar celestial equator-A great circle on the
celestial body having the least altitude, in celestial sphere in the plane of the moon's -

contrast with the upper limb, that half hay- equator, i.e., in a plane perpendicular to the ( )
ing the greatest altitude. moon's axis of rotation.

Lower High Water (LHW)-The lower of two lunar cycle-Any cycle related to the moon,
high waters of any tidal day where the tide particularly the Callippic cycle or the Metoniv
exhibits mixed characteristics, cycle. See alzo wro

Lower ligh Water Interval (LHWI)-The in- lunar day-The interval between two nucces-
terval of time between the transit (upper or sive upper transits of the moon over a local
lower) of the moon over the local or Green- meridian. The period of the mean lunar day,
wich meridian and the next lower high water. approximately 24M4 solar hour&, is derived
This expression is used when there is consid- from the rotation of the earth on its axis
erable diurnal inequality. See also lunitidai relative to the movement of the moon about
interval the earth. A18o called tidal day.

Lower Low Water (LLW)-The lower of two lunar deelination--Angular distance of the
low waters of any tidal day where the tide moon expressed in degrees north or south of
exhibits mixed characteristics. the celestial equator; it is indicated as posi-

lower low water datum-An approximation of tive when north, anw negative when south of

the plane of mean lower low water, adopted the equator. Also called declination of the

as a standard datum plane for a limited area,
and retained for an indefinite period, even lunar distance--The angle, at an observer on
though it might differ slightly from a better the earth, between the moon and another
determination of mean lower low water from celestial body.
later observations, lunar eclipse-The phenomenon observed when

Lower Low Water Interval (LLWI)-The in- the moon enters the shadow of the earth. A (
terval of time between the tranit (upper lunar eclipse is partial if only part of its
or lower) of the moon over the local or Green- surface is obscured; and total if the entire
wich meridian and the next lower low water. surface is obscured.
This expression is used when there is consid-
erable diurnal inequality. See also lunitdal lunar equation-A factor used to reduce oh-
interval. ervationa of celestial bodies to the barycen-

ter of the earth-moon system.
lower motion (surveying)-The rotation of tla

lower plate of a repeating instrument, lunar inequalty-1. Variation in the moon's
motion in its orbit, due to attraction by other

lower transit-Transit of the lower branch of bodies of the solar system. See also evection;
the celestial meridian. Also called inferior perturbation. 2. A minute fluctuation of a
transit; lower culmination. magnetic needle from its mean position,

lowest low water-A plane of reference whose caused by the moon.
distance below mean sea level cor-esponds lunar interval--The difference in time between
with the mean level of lowest low water of the transit of the moon over the Greenwich
any normal tide. Also called lowest nm meridian and a local meridian. The lunar in-
low water. terval equals the difference between the

lowest low water springs--A plane of refer- Gr.mwich and local intervals of a tide or
ence approximating the. mean lowest low current phase.

water during syzygy (spring tides). lunar moth-See synodical mouth.

lowest normal low water-See lowest low water. lunar node-A node of the moon's orbit.

loxodrome-See rhumb line. lunar parallax-The horizontal parallax or the

loxodromic curve-See rhumb line. geocentric parallax of the moon. ()usI
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lunar aat*tlit--A man-made satellite that anomaly, in the right ascension of the as-
would make one or more revolutions about the cending node, and in the argument of perigee.
MOOD. All other orbital elements, except the major

luna s-hatpartof he ide ausd ~sernlaxis, undergo long periodic changes.
lua ofe-a pert of the tide cause soonlnlty

by the tide-producing forces of the moon as lunimolar precuuion-That component of gen-
distinguished from that part e±au*u by the era precermlon caused by the combined ef-

porturbance of the earth, producing a west-
the earth relative to the moon. 2. Time on the
moon. See allo Greenwich lwwr time; local cliptic.
lb=ar time. lunifidat interval--The interval between the

hmnation-- es synodal meuth, moon's trnsit (upper or lower) over the local
or Greenwich meridian and the following

lne-That part of the surface of a sphere high or low water. The average of &H1 high
bounded by halves of two great circles. water intervals for all phases of the moon,

the mean high water lunitidal interval, is ab-
hmnicttrle---See seienooentrie, breviated to high water interval. Similarly,
lunisolar effect--Gravitational effects caused by the mean low water lunitidal interval is ab-

the attraction of the moon and of the sun. breviated to low water interval. The high
water or low water interval is described as

lunislar perturbation-Perturbations of arti- local or Greenwich according to whether the
ficial satellite orbits due to the attractions of reference is to the transit over the local or
the sun and the moon. The most important the Greenwich meridian. Also called estab-
effects are secular variations in the mean liahment.

us
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macine dsIeon-See grah direction, moon. In most places the solar daily varia-
tion follows approximately a consistent pat-maeta contat amen-A contact film reen tern, although with appreciable and unpre-

composed of magenta dyed dots of variable trn hange in formea amplitude.
density used for making halftone negatives. ditbecagsnfomndmptu.

magnetic amplItude--Amplitude relative to maagnetic declinauion-The angle between the
magnetic eat or west. magnetic and geographical meridians at any

place, expressed in degrees east or west to
magmetic annul change-The amount of secu- indicate the direction of magnetic north from

lar change undergone in one year. Also called true north. In nautical and aeronautical navi-
annul change; annual magnetic change; an- gation the term magnetic variation is used
neal rate; annual rate chang. instead of magnetic declination, and the

magnetic annual variation-The small regular angle is termed variation of the compass or
fluctuation in the earth's magnetism, having magnetic variation. Magnetic declination is
a period of one year. A18o called annual mag. not otherwise synonymous with magnetic
netic variatio, variation, which refers to regular or irregu-

lar change with time of the magnetic declina-
magnetic anomaly--Se. local magnetic anom- tion, dip, or intensity.

magnetic deviation-See deviatiot.
magnetic aimuth-At the point of observa-

tion, the angle between the vertical plane magnetic dip-See dip, definition 2.
through the observed object and the vertical
plane in which a freely suspended, y magnetic dip drcle--An instrument for meas-
metrically magnetized needle, influenced by uring the magnetic dip by the use of a needle
no transient artificial magnetic disturbance, and a graduated vertical circle.
will come to rest. Magnetic azimuth is gen- magnetic dip neede-i. A dip circle or the
erally reckoned from magnetic north (00) needle thereof. Often shortened to dip needle.
clockwise through 600. Such an azimuth 2. A needle arranged to disclose an intense lo-
should be marked as being magnetic, and the cal anomaly of the magnetic dip and useful in
date of Its applicability should be given, the recovery of lost iron survey monuments.

magnetic bearing-Direction relative to mag- magnetic direction-Horizontal direction ex-
netic north. See 4728o bearing o line. pressed as angular distance from magnetic

magnetic chart-A special-purpose map depict- north.
ing the distribution of one of the magnetic magnetic disturbance--Irregular, large ampli-
elements, as by isogonic lines, or of its secu- tude, rapid time changes of the earth's nag.
1wr change. netic field which occur at approximately the

magnetic tompam-A compass depending upon same time all over the earth. Also called mag.
the attraction of the magnetism of the earth netic storm.
for its directive force. f i gnetic diurnal variation--I. The daily varia-

magnetic daily variation--The transient change tion. 2. The simple harmonic component of
in the earth's magnetic field associated with the daily variation having a period of 24
the apparent daily motions of the sun and hours.
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magetic eleaats--The dechJnltin, the hori- magnetic north-The uncorrected direction in-
zontal intensity, the vertical intensity, the dicated by the north seeking end of a corn-
total intensity, the inclination or 1p, the pass needle. Sometimes called compae north. *
strength of the force toward geographic magnetic observation--Measurement of any of
north, and the strength of the force toward the magnetic elements.
geographic east.

magnetic equator-That line on the surface of mnavetic ixle--Either of the two places on the
thget e natconec tin llponts tehichte surface of the earth where the magnetic dipthe earth connecting all points at which the is 9. Not to be confused with geomagnetic
magnetic dip is zero. Alpo called aelinic lie; le. Also called dip pole.
dip equator. Contrasted with geomagnetic
equator. magnetic prime vertical--The vertical circle

through the magnetic east and west points
magnetic field-&e mag netiC fluld mint ty, of the horizon.
magnetic field intensity-The magnetic force mgnetic secular change--Increase or decrease

exerted on an imaginary unit magnetic pole of intensity and/or change of direction of
placed at any specified point of space. It Is a the total magnetic field over a period of many
vector quantity. Its direction is taken as thedirection toward which a north magnetic years; usually given as average gammas per

diretio towrd hicha nrth agntic year for intensity values and minutes perpole would tend to move under the influence year for directional values
of the field. Also called magnetic Intensity;
magnetic field; magnetic force; magnetic field magnetic solar daily variation--A periodic vari-
strength. ation of the earth's magnetic field that is in

magnetic field strength-See magnetic field in- phase with solar (local) time.
tensity. magnetic station-A monumented station at

magnetic force--See magnetic field intesity. which a series of magnetic observations hasbeer made. It usually consists of a bronze

magnetic inclination-See dip, definition 2. marker set in stone or concrete at which, in

magnetic intensity-See magnetic field inten- addition to latitude and longitude, the mag-
netic value is indicated.

magnetic isoporic One-See isopor. magnetic storm-See magnetic disturbance.

magnetic latitude-See dip, definition 2. magnetic survey-A survey conducted to meas-
magnetic lines of -force-Imaginary lines so ure the strength and direction of the earth's

drawn in a region containing a magnetic field magnetic field at specific points on or near
to be everywhere tangent to the magnetic the surface of the earth.
field intensity vector if in vacuum or non- magnetic variation-Regular or irregular
magnetic material, or parallel to the mag- change with time of the magnetic declination,
netic induction vector if in a magnetic dip, or intensity. The regular variations are
medium. secular (see magnetic secular change) and

magnetic lunar daily variation-A periodic annual (see magnetic annual variation and
variation of the earth's magnetic field that is magnetic daily variation). Some confusion
in phase with the transit of the moon. has arisen from the use of this term (and

of the single word variation) as a synonym
magnetic meridian-At any point, the direction for variation of the compass or magnetic

of the horizontal component of the earth's declination. Such usage is prevalent in navi-
magnetic field. Not to be confused with geo- gation and, in some areas, in land surveying.
magnetic meridian. Also, it was once a common practice for sur-

magnetic moment-The quantity obtained by veyors to denote as variation the net amount
multiplying the distance between two mag- by which the compass departed from the
netic poles by the average strength of the direction taken as north in the description
poles. of a particular line, even when this direction

122



was known to be slightly, at variance with the major planets--The four largest planets: Jupi-
celestial meridian. The term magnetic varia. ter, Saturn, Uranus, and Neptune. Also called
tion is not a synonym for magnetic dectina- giant planets.:- tion under conditions other than those

deinehere thnmake llne---An accurately scaled line denoting
the size to which original copy is to be en-

xtignetism-See blue magnetism; geomagne, L.irged or reduced. Sometimes referred to as
tiara; horizontal intesity; red magnetism; make size. See also scale of reproduction.
terrestrial magnetism; vertical intensity. wakeready-The adjustmet of feeder, grip-

magnetometer-An instrument used in the pers, side guide, pressure between plate at
study of geomagnetism for measuring a !nag- blanket cylinder, impression plate, ani ink,
netic element. See also flux-gate magnetom. juuntain prior to a press run.
eter; fluxmeter; nuclear precession magne.
tometer; theodolite-magnetometer; variom m
*ter. manmade features-See culture.

magnetometer survey-A survey wherein the manuscript-The original drawing of a map as
earth's magnetic field is mapped by the use compiled or constructed from various data,
of a magnetometer, such as ground surveys and photographs. See

also multi-use manuscript (MUM).
magnification (optics)-The ratio of the gize

of an image to the size of the object. See man-year-.-The equivalent of one individual on
a/so angular magnification; diopter; lateral the payroll for on- year, normally considered
magnification; linear magnification; longi- as beirg 2,080 hours. It is the accepted man-
tudinal magnification. ner of stating the personnel cost of producing

an item or performing a particular type of
magnifying power-The ratio of the apparent task or service.

length of a linear dimension as seen through
an optical instrument, and by the unaided map-1. A graphical representation, usually on
eye. Thus, an instrument with a magnifying a plane surface and at an established scale,
power of three makes an object appear three of a part of the surface of the earth, celestial
times as high and three times as wide. Some- sphere, or oturer surface, showing important
times shrtened to power. Also called diam- manmade and natural features in their cor-
eters. See also diopter. rect positions relative to a coordinate refer-

ence system and to each other. 2. To prepare
magnitude-1. Relative brightness of a celes- m orsengan a api o perao. ee

a map or engage in a mapping operation. See
tial body. Also called stellar magnitude. 2. also administrative map; base map; battle
The intensity of a short-period magnetic map; boundary map; cadastral map; city
fluctuation, usually expressed in milligausses plan; chorographic map; contour map; con-
or gammas. 3. Relating to amount, size, or trolled map; compiled map; composite map;
greatness, county map; distribution map; domestic

main-scheme station-A station through which map; dynamic map; engineering map; flight
the main computations and adjustments of map; flood control map; fluorescent map; for-
the survey data are carried and serve for the estry map; general map; general purpose
continued extension of the survey. Also map; geological map; gravity anomaly map;
called primary station; principal station, hemispherical map; hypsometric map; index

map; intermediate-scale map; landscape map;
major axis--The longest diameter of an ellipse large-scale map; line-route map; medium-

or ellipsoid, scale map; native map; operation map; ortho-
major daturn-See preferred datum. photomap; outline map; phototontour map;

phctocontrol index map; photomap; photo-
major grid-That grid, designed as the official revised map; pictomap: pLnimetric-bas

grid for an area, indicated by full lines on a map; planimetric map; planetable map; plan-
map sheet. See also overlapping grid. ning map; plastic relief map; port plan; pro-
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i i,ttmapp qu~idrnte. read map. raoi- wss-usmie~ii nwdamte Thr ia- . f

naivirwe mup: reief model: rouite map; rakdar:,, hilm previouAy PhtainMed b, sk re.
shaded relief map, situation map; .ketch c, mnai s.ance flight. over the terrain of the
map; ,niali-scaie map; source map; special. riute ur from a radar Pimultation system, and
purpo , map; standard-accuracy map; stand. u-%wd to direct the vphicle by ahning itself
ard-content map; state base map; static map; with radar choevs rceived during flight from
Laterie--mi 102p; :rulteic marp; TadtICSal Me ii-rrain below, See~ aiso steihar map match-
Comnianders' Terrain Analybis; tactical map: Ig.
topographic map; topographic map of the map nadir -Points on a map or manuscript
United States: traffic-circutatlon map; wall vertically beneath the pespective center of
map; weather map. the camera lens at the instants of exposure.

map-nceurney specifications Spccification6 map of standard format-A map with dimen-
which set up standards to which the finished sions, layout, lettering, and symbolization in
map must adhere, Not to be confused with accordance with the specifications for the
United States National Map Accuracy Stand- series.
ards, map parallel-See axis of homology.

map adjustment-An adjustment of the hor- map point-A supplemental control point whose
zontal position of maps to control points or horizontal position can be obtained by seal-
to a specific grid plotted on the map pro- ing the coordinates from a map or chart on
jection at compilation scale. which the point can be identified.

map catalog-A publication giving both graph- map projection-A systematic drawing of lines
ical and word descriptions of all maps or on a plane surface to represent the parallels
charts issued by a producing agency. It con- of latitude and the meridians of longitude of
tains information such as the title, scale, the earth or" a section of the earth. A map
edition date, edition number, price, and classi- prcjection may be established by analytical
fication of all publications issued. computation or may be constructed geormetri-

cally. A map projection is frequently referred
map chart-See combat chart. to as a "projection" but the complete term

should he used unless the context clearly in-
map-controlled mosaic-A technique of con- dicates the meaning. See also Aitoff equal-

structing mosaics by using topographic map- area map projection; Albers conical equal-
as the basis for control and orientation pur- map projection; aphylactic map projection;
poses, The method may be used in preparing authalic map projection; azimuthal map pro-
both controlled and semicontrolled mosaics jection; azimuthal equidistant map projec-
although its use is preferred with the latter. tion; Bonne map projection; Causini map

map or chart index-Graphic key primarily de- projection; Cassini-Soldner map projection;
signed to give the relationship between conformal map projection; conic map projec.

sheets of a series, their coverage and avail- tion; conic map projection with two standard
ability. parallels; cylindrical map projection; cylin-

drical equal-area map projection; cylindrical
map matching-The simultaneous electronic ol equal-spaced map projection; doubly azi-

mechanical-optical scanning of an observed muthsil ap projection; equal-area map pro-
map image obtained from a space vehicle, jectio- c-i-torial map projection; g ,,b...lar
and a reference map image, while the refer- map vaoJection; gnomonic map projtion;
ence map image is being oriented and scaled homolographic map projection; International
until a close cumparison hetween the two is Map of the World map projection; Laborde
found. An inspection of the scale and orients- map projectien; Lambert azimuthal polar
tion of the reference map indicates the posi- map projection; lAmbert central equivalent
tion of the vehicle, map projection upon the plane of the merid-
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ian, lAmbert roaformal ronml map po*- lr"W An d Ivel lines crosu any sctnna )f0own: lt ymbe't anidtha! #aiu aJr,,a emp pm,- . .,.,, ,az . ,.,. "  ..... ., wloif, tillnX h. . tmr-"w'

)ectk,; Mercator map pro tito; meridional thu.s obtained with thost from the, map con-
orthogmrphic map projection: modified Lai. tours crossing these lines.
bert IuIyr ifonfral map projection; Moi mapping agreement-A formal agreement, ex-
fied po~yconic map projection; Molwede Jising between the United States and a for-
hoanalograptlc map projection; wirnperspec- eign government, for the procurement, de-
Uve azimutl map projection; oblique Her. vehpment, or production of maps, charts,
atwr map projction; oblique map projetiton; and related maLerials from the latter, Com-

orthographic map projection; perspective
map projection; perspective map projection
upon a tangent cylinder; polar orthogrmphic mapping camera-A catnera specially designed
map projection; polar stereographic map pro- for the production of photographs to be used
jection; polyconme map projection, rectang- in nipliniig. The prefix mapping or surveying
bLr map projection; rectangular polyconic indicales that the camera is equipped with
map projection; simple conic map projection; mechanisms to maintain and to indicate the
sinusoidal map projection; skewed map pro. interior orientation of the photographs with
jection; stereographic horizon map projec- sufficient accuracy for mapping purposes. A
tion; stereographic meridional map projec- mapping camera may be an aerial-mapping
tion; mtereographilc map projection; trans- camera or terrestrial-mapping camera. ALso
verse map projection; transverse Mercator called surveying camera.
map projection; transverse polyconic map mapping photography-Aerial photography oh-
projection; Werner map projection. tained by precisely calibrated mapping cam-

map reference code--A code used primarily for eras and conforming to mapping specifica-
encodii, grid coordinates and other informa- tions, as distinguished from aerial photog-
tion perttining to maps, If desired, map ret- raphy for other purposes. Same as aerial
erence codes may be used for other purposes cartographic photography; cartographic pho-
when tl';, encryption of numerals is required, tography; charting photography; survey

map reviion-See revision, photography.
mapping supplies--Usually refers to stocks of, items used in the production of maps.

map series--A group of map sheets having the March equlnox-See vernal equinox.
same scale and cartographic specifications
and collectively identified by the producing marine map--See hydrographic chart.
agency. May be identified by a name, num- marine sextant-A sextant designed primarily
her, or a combination of both. Often short- for marine navigation.
ened to erites.

marine survey-,See oceanographic survey.
map ahet-An individual map or chart, either

complete in itself or part of a series. marginal data-nformation, both standard and

map supplement-A hasty reproduction of of a variable nature, in the form of explana-
wide-coveragenariast reproductio o tory notes, symbols, and diagrams printed inwidc-coverage aeria' phntnraphs, ohoto- , or : 1 . j, I -- '-44b, and
,,-,k, or niosa: L' 'Ibl-u.., I IL p, other graphics. These date are intended to
or any document used us place of a map, aid the user in identifying, interpreting, and
when the precise requirements of a map determining the accuracy and reliability of
cannot be met. See also pictomap. mapping products, ai' well as providing him

map supply-Refers to stocks of reproduced with other pertinent related information,.
maps. Also called border data; border Information;

marginal information.
map test-The accuracy of topographic map-

ping can be tested by running random tra- marginal Information-See marginal
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:_i ard lui wmew m-odel Thr dc-Onwil originAl tiecrsitir
.01101~hh bean, in rninisaure, the same

A ~'I rut:tn'.;J ~b~r; at"ar A el NJ4itial r*'laritisil's as ht, actual ground it
:t~ "'i*!. I. ~ r ~cr.r~ arem tic,- rerrm-ntn. Also called origimm madel.

nionvunt a reiiiii is to lie made. AA when the mster print (mnopic)-A photograph which Ji
time' -fr it teeial n1,irvation is to 1he nouted, repr-csntative of the mosaic area used as a
or the moment a rvadiniz is it proeribed vialue- Ruidle duringr the rdevelonnlng Proceim to in-
2. A definite object surb as4 an iniviintedl sure the tonal match of subsequent prints.
metal disk. used to denigiute R survey point. master projetion-The originally computed
Usekd withl a faualif)'ilng term rEUch as station and constructed map projection from witich
mark, referenre mark, or bench mark. Some- copies are ade, one such projection serves
times refers to the entire survey monument, as the muster for colpies circling the globe
Sce abio floating mark; index mak, refer- within the same set of standard parallels,
enace mark; iltnea" mark.

master station-That station in a given system
Marsden chart-A chart showing the dlstribu- of transmitting stations that controls the

tion of meteorological data, especially over transmissions of the other stations (the slave
the oceans. stations) and maintains the time relation-

mask-I. In photomechanical processing, to hpbtenteplsso h ttos
bloclk out an areu by means of actinically match lines-A series of grease pencil lines
opaque material, to prevent exposure in the drawn on a photograph, radiating from the
part blocked out. Also, the covering material torn edges of the print onto the adjacent
itself when so applied. 2. A clear stable base areas to serve as a registration guide v'hen
plastic, coated with an opaque stratum which layinp- the individual print in the mosaic.
can be peeled otf between etched outline im- match sta -See tic strip, definition 1.
ages, produced in it photographically, thus matching-The act by which detail or inforna-

prodcingan pen-indw neatie ofthe tion on the edge, or overlap area, of a map or
desired area. This process of masking is often chart is compared, adjusted, and corrected to
identified by' the trade name of the material atgree with the existing overlapping chart.
used.

meaw anomaly-See anomaly, definition 3.
masking-A means of controlling plastic ex-

formng o plsticre- mean center of moo-i. A central pMnt for a
penson lcaly duinglunar coordinate system. 2. The point on thelief maps to obtain more accurate register of lunar surface intersected by the lunar radius

preprinted line work to the landforms of the tatidreedowdth uthscnr
mold. Bly masking, differential heating is thanth oo diece tr the mearthascentergwhenved theo moone isctrheeeanaseninachived Alo clle sceenng.node and when the node coincides with the

masking paper-See goldenrod paper. mean perigee or mean apogee.

mass attraction vertical-The normal to any mean chart-Any chart on which isopleths of
surface of constant geopotertir0. On the the mean value of a given oceanographic
earth this vertical is a function only of the element are drawn. Also, a mean map.
distribution of the mass and is unaffected by mean devialion-See average deviation,
forces resulting from the motions of the
earth, e.g., the direction of a plumb-bob on a mean distance-See sernimajor axios.
nonrotating earth. mean Diurnal High water ineQuality (DHQ)-

master film positive--A lpositive made from an Half the average difference between the
original negative for the purpose of making heights of the two high waters of each tidal
additional negatives, clay over a 19-year period, obtained by sub-

tracting the mean Of all high waters from the
master glass negative-See calibration plate, mean of the higher high waters,
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1-lW tile ;' eraie d V fe't 4-11 f c o f .4 .I t h. tidal n'aI.
hvights (if tihe two lo~w waters ir .ao; tidal Miean Lo* Water Springs (.MLWS)--Thke iver-
day over a 19-year period. obtained li'y wt it- - aehlmofllowtrr4.rdM uintracting the mean of the lower low Waters aeheyto l o aearcre irn

from~~ ~ ~ ~ ~ tiereno i o wtr.sLg iv a I 5-vear lwriw, or Ai computed
from he men ofall lw watrri.uivlrnt. periC]. cat

mean eaulnoz--A fictitious equinox ps- met map--er encat
tion is that of the vernal eqinox at a pat-u-
Jar date with thp. effect of nutation removed, mean of the errorse-The Average vailrw of a
Also called ndietm equinox of date. &Ct of errors.

mean equinox of date-See mean equinox mean place- -Sct mean pooltiw'..

mean ground elevation-Average elevation of mean lpnsiticn-.'The po~sition of a stai corrected
the terrain above mean sea levl of an area for sec'ular vilriatiuns including proper rno-
to be photographed. tion, but uncorr~ected foi- short term v'aria-

Mean Higher High Water (MHHW)-Tthe ilsAboclemanpc.
average height of ill tile daily higher high Mean raNge (Mn)-The differencee in height
waters recorded over a 19-year period or a between mean high water and m rean low
computed equivalent period. It is usually as- water, measured in feet or meters.
sociated with a tide exhibiting mixed char- mean refraction-Thre refraction effect on ver-
acteristics, tical angles given usually in thle plane ofa

Mean Higher Iligh Water S~prings (MHHWS)- vertical circle for average conditions V' tern-
The average height of all higher high waters perature and barometric p~ressure.
recorded during syzygy over a 19-year period, mean river level-The average height of thle
or a computed equivalent period, surface of a river at any point for all stages

MenHigh Water (MHW)-The average of the tide over a 19-year period usually de-
height of all the high waters recorded over a trie rr oryhih edns n

19-yar prio, ora cmputd euivacnt usual variations of river level due to dia.
19er pror.cmptdeqia charge or runoff may be excluded in conipu-

period..
mean high water lunitidal interval--See luni. Mean Sea Level (MSL)-Tlie mean surface

MeanLowe Lo Walr (LLW)Theaver nwaton tevelitemined blgy ireregularhitsi

MoeaHg ae pig M W )Th talsi ftetd over a 19-year p~riod.Itiuual
average heigh ~ ~ ~ ~ trnst of ti ihwttarcrdd Otnue sreeenc u fors gven erlin-
comptpd quivlentperid. man tsitsea net suesiea trnei acrousteo

Mean Lowe Water (M)-he aerae aegh onut in th lmae sleigh eqatr, olaetin
ag gtof alleloe low waters recre ovra1 -yer tile rti n rlra ya.Otntre

peiodera cemgutedf eqAl n perod, wimly mean time. Te measun my bhe con-
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tidprocl as 'inj in the relesdial eq jatcir medium sca- e map--A map having a scale
and having 1 right Olf sse-nri~n equal tt the larger than 1100,00, and smaller than
ftelmi colestlal lultgitude uf th. true sun. I :75,000.

mean sphetre depth-The uniform depth to memorial (USPLS)-A durable article de.
which the water would cover the earth if the poited in the jround at the postLin of a
solid suifaes were srmnothed off and were corner to perpetuate that position should the
parallel to the surface of the geoid. monument be removed or destroyed.

,nean-mquare error- TIne quantity whose square Mendenhali penduium-An invariable pendu-
is equal to the sum of the squares of the lum, one-quarter meter In length, with a ,i-
individual errors divided by the number of bration period of one-half second, composed
those error&, of a lenticular-shaped bob on a thin stem,

mean sun-See fictitious sun. swung in an airtight case from w'hich the air
has been largely exhausted.

Mean Tide Level (MTL)-The reference plane mensuration-. The act, process, or art of
midway between mean high water and mean measuring. 2. That branch of mathematicslow water. Also called half-tide level; ordi- mauig ,Ta rnho ~ hntc
nary tide level. dealing with the determination of length,

area, or volume.

mean time-See mean solar time. Mercator bearing-See rhum, bearing.

meander corner (USPLS)-A corner estab Mercator chart-A chart on the Mercator pro-
lished at the intersection of a township or jection, This is the chart commonly used for
section boundary and the mean high-wa"o marine navigntion, Also called equatorial cy.
line of a body of water, Also, a corner on a lindrical orthomorphic chart.
meander line. Mercator dirwtion-Horizontal direction of a

meander line-A traverse of the margin of a rhumb line, expressed as angular distance
permanent natural body of water, along the from a reference direction. Also called rhumb
locus of the bank or shore line at the eleva- direction.
tion of mean or ordinary high wa,.er, upon Mercator equal-area map projection-See si.
which bank or shore line a riparian right may nusoidal map projection.
be predicated.

Mercator map projection-A conformal map
measured angle-An angle as read directly projection of the cylindrical type. The equa-

from an instrumental observation and with- tor is represented by a straight line true to
out any application of corrections for local scale; the geographic meridians are repre-
conditions. A measured angle which has been sented by parallel straight lines perpendicular
corrected for local conditions only at the to the line representing the equator; they are
point of observation is considered as an oh. spaced according to their distance apart at
served angle. the equator. The geographic parallels are rep-

mechancal arm templet-See spider templet. resented by a second system of straight lines
perpendicular to the family of lines reivie-

miechanical templet-Any templet which is senting the meridians and therefore parallel
manipulated and adjusted mechanically in with the equator. Conformality is achieved
laying out a rad'al triangulation. by mathematical analysis, the spacing of the

psralllIn beiig incr eag- with increasing din-
mechanical templet plot-See mechanical tern- tance from the equator to conform with the

plet trianguiatlon. expanding scale along the parallels resulting
from the meridizans being represented by

mc cal tmplet trangulaton-A graphical parallel lines. ae as equatorial cylindrical
radial triangulation using slotted, spider, or orthomorphie map projection.
any form of mechanical templet. Santo as
mechanical templet plot. Mercator track--See rhumb lime.
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.mercury barometer--A barometer In which at- the zenith teles4-olt miethod.. 2. (plane ,R-r-
mospherie pressure is balanced agrainst the v,.;Viag) The liitdridivular dis!;Ance in ahen-
weight of a column of mercury. Sce almo cia- zontal plane (of it point from at meridian of
tern barometer; siphon barometer. Compare reference. The dlifference (of the meridian dis-
with aneroid barometer, tances of the ends of a line is called the de-

meridiani-A north-south reference Nnpr parture of the line.

*ticuk-rly a great circle throu-li the geograph. merldian extenslon-Tliat portion (if a meridian
lceal poles of the earth, from 'which Ionvwitudes show-n alx~v thc Loup crmstructivn line of a
and azimuths are determined; or sk prIl nor- r-)ioirion.
mal to the geoid or spheroid, defining such ai mrda ie(ln uvyn)Teheo
"ie. Sc also astronautical meridian; r~xil intersection (if the plane of the celestial me-
#ry gulde meridian (USPLS) ; celettAl mnd. ri(dian and Oie plane of the horizon. It is ai
Lan; central meridian; convergence of merid- horizointal dircction used in aurveying: it,,
Lan; dot.),? mni n diane firtiios atoimclazmt soo

meridian; geodetic meridian; geographic me- asrnmclziutis0O M
rldlaw Greenwich meridian; grid meridiat.; meridian obaervation-Measurement of the alti-
guide meridian (USi'LS); indefinite meridian tude of a celestial body on the celestial nherid-(USPLS); local meridian; magnetic trerid- ian of' the observer, or the altitude so icas.-
Lan; meridional difference; meridional part; u red.
meridional plane; oblique meridian; prime meridian passage-Sect meridiani tranit.
fictitious meridian; prime grid meridian;
grime meridian; prime oblique meridian; meridian telescope-A portahle instrument so
prime transverse meridian; principal menid- designed that it can bxe owl as an astronomi-
Ian; standard meridian; table of meridional cal transit, or quickly coanverted for use as at
parts; terrestrial meridian; time meridian; Zenith telescope.
transvierse meridian; true meridian, meridian trantsit-The passage of a celestial

meridian altitude--The altitude of a celestial body across a celestial meridian. Also called
Fkid,' when it is on the celestial meridian of meridlian pissage. See also culmination; tran-
the obsei ,er, beaing 0000 or 1800 true. mit, definition 1.

me:ridian angle--Angular distance east or west meridional difference-The difference between
of the local celestial meridian; the are of the the meridional pairts of any two given piaral-
celestial equator, or the angle at the celestia! leis. This difference is found by subtraction if
pole, between the upper branch of the local the two parallels are on the same side of the
celestial meridian and the hour circle of a equator, and by addition if On OPl)OSite sjileS.
celestial body, measured eastward or we±st- meridonal dimitance-The distance between lati.
ward from the local celestial rneri& ji tude lines as determined from the miid lati.
through 1800, and labeled E or W to indicate tude of a map) projection.
the direction of measurement.

meriianangl diftrece-he dffeencebe- meridional interval-The value of the distance

tween two meridian angles, particularly be- twemrianofapjcinatM t
tween the meridian angle of a celestial Woy sae
and the value used as an argument for enter- meridional offsets- -Small distances applied to
ing a table. Same as hour angle difference, the lengths of meridians in order to create

meridian distance-Il. (astronomy) The hour the curves oif the top and bottom latitudes of

angle of a celestial body when close to but a projection.
not exactly on the astronomic meridian, This meridional orthographic map projection- -A
term appears to be limited to comnputatiun nuil) projection having the planie of the pro-
forms where it is used to designate the hour jection paraillel to the plane of sonme selet-ted
angle of a star observed slightly off the rnieidiaui thy geographic Iiihlal lels and the
meridian in makig latitude ob.servations by central meridinn are straight lines, the outer
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flei idlior is~ a full rrt, mid tlis' tith- mnid- milcroftaturen--ftUrei or "ieri~, drilinn,ie

441 :1 Il "t vlhpuf'Th 444 itsiiforr% Nti t-, rin Phl fid tleti l- rin I
I, tiint ,j iao i , I nlit ai ic time iiili to appear on

meridionml part . The hrigtli of tho arC (if a 4p

mek~iidiani between thie equaitor andl( a given

plirllei tin it INJV's'&toi 'Oiat, Cxpo in nhicron7Yter-An auxiliary device to providlin

Units oif ont! noillutc lif longitudp ki 014. auirp'filipit if very small nngler. or dimen-

equator, ionsi by an instrument such as it telescoe

m~ridnnulpian-- Ay ~ nnt~i~ngSe' u nflbi r mnicromneter; ocular microm~eter.

poilar axis of the earth, Scr aiso atron'omil micrometer method (determination of amtwu-

meridian plane; geodetic meridian plane. nouI1iJa azirmuth)-The determinaition of the

meterolgica chrt-Ay cart howng ne- stronlomical aithi~li of a line by m nauring

meter~lgica chrt-Ay cart howng m- jidii'ectly with an ocular micrometer at-

teorological information. talit' tt4 a theutlolite or transit the tiorizuti-

meter rod-c reielveling rod. tal Angle between a selected star at its elonga-
tion and at suitable ground mark (light)

wrtesing tbe uflnfauri'ey- etract of d plaved close to the vertical plitne which

scribng te bondares (I trats oplanseys through the star, and applying that

givng he earng ridlenth f ~ivhsuces- angle to the azimuth of the star computed

sive line, Much of the land in the non-public- for the epoch of the observation.

land States has Ibeen surveyed and describecd

by this method, This miethod is also used in mid titude-1. Se middle latitude. 2. (cartog.

the surveys of tile public lands to define the rl~l)Teoeprle hti ttesm

boundaries of irregular tracts, such as clainis, scale as indicated on a Mercator projection,

grants, and reservatior5, which are I1'JIIofl middle latitude-11-ilf the arithmetical 3iur of

formable to the rectangular ysteni of suly- the latitudes of two places on the 3ame side of
divisiun.the equator. Mliddle latitude is labeled N or

method of repetitions (determination of astio- to indicate whether it is north or south of

nonical azimuth)-rhe determination of tile tile equator. Atso called mid Latitude.

astronomical azimuth of at line by accumulat- middle ordinate-The distance from the middle

Ing, on thle horizontal circle of it repeating point of at chord to the middle point of the

Ohe'4'hitc, thC un v: . " iwiee ofmnu corresponding circular arc.
of the horizontal angle between a selected]

st-ar and a suitable mark, and app). -ig the Middle Point (MP)-That point on a circular

mean of such nwasurva U) the azimuth of thle curve which Is equidistant from the two ends

star computed for the mean epo~ch of thle ob- of the curve.

servations. middletune-ln halftone, any neutral tone inter-

Metonic cycle-A period of apprcxinately 0 mediate between the highlights and shadows

Years, during which all1 phase relationships (if an ol ig-Atal and the resulting reproduc-

between moon, sun, anld earth occur- Puring to.Astetnsi e~~~to e

any cycle, new and full rn will recur tin tween thle highlights and the ahr. lows,

hpproxiniaelv the sm. d T 'Q~~'iIt e chart-A chart allowing dlistances be-

year. tween various points.

metric photography-The recording (if events military grid.-Two sets of pitrallel lines inter-

by *Means (if photographIIs, either singly M* se- st'cting at right angles andl forming squares;:

quenti&!4 . together with alliui otL' i. the grrid in' sulk'rinikemLd (in maps, charts, and

npates. to formi the bas~is for avturiite Inceas- o~ther snuila,- representations (if tile earth's

uremnts.surface in an accurate and consistent man-

metrogofl lens*-The tiade name of it wide-angle ner to per-mit identification of ground loca-

lens for aterial camneras uised iri mapping, tions A'th reset to other locations and the

charting and reconn1aissance pho0tOgraphy. com~putationi of direction and distance to
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system, minus declination -so declination, definition 3.
,Military Grid Reference System (MG S) - A nlaut KgXht--Sic foresight, defintio 3.

system which uses a stgindard-taied gr ir
square, ba,.d on a puial uf origin on a map minute of standard length l'he length of one
projevtion of the earth's surface in an ac. minute of hngitudi, jit the equator.
curate ard eci-ii nt, manner to iermit mirror image-ve reverte Image.
either pmitihn referencing or the comniuta-
tiun of direction and distance betwPen grid miscellantou4 chart-,- A ch'lrt other thun a rug-
positions. 8St "ISO military grid. ular navigational chart; a miwcial chart.

military level-A compict ruggedized version mismatch--A condition which occurs when de-
of the dumpy level dtev'lhWd speifirally for tail ii displaced and purfect niatchig I ainiut
military use. It is prinarily used for third- 1W achieved.
order leveling, but has a second-order eapabil- missile launch site data card---A standardized
ity. form contaiiing launcher geodetic inforni-

milligal-A unit of acceleration equal to 1/1,000 tion which has been produced c41 the current
of a gal, or 1/1,000 centimeter per second per World Georietie System. U'sed in conjunction
second, This unit is used in gravity measure- with the missile target data card.
meats, being approximately one-millionth of missil target data card-A standardized formithe average gravity at the earth's surface. containing relined target geodetic values

milfiguas.-L'ni! of magnetic force equal to which have been proiduced on the current
0.001 gauss (oersted) or 100 gammas. World Geodetic System. Used in conjunction

with the missile launch site data card.
millionth.scale map of the World map projec.

tion-Scc International Map of the World mi.saing triangle (pendulum)-A triangle which
map projetflon. repre.nts the failure of the two sides of a

knife edge to reach a perfect intersection in a
mineral survey-(USPLS) A survey made to geometric line.

mark the legal boundaries of mineral de-
posits or ore-bearing formations on the pub- rimion--Thc dispatching of one or more air.
lie domain, where the boundaries are to be craft to accompl.sh one piarticular task.
determined by lines other than the normal mistake-A blunder. Should not be confoged
subdivision of the public lands, with error.

mine survey-A survey to determine the p),i- mock-up--Ser style mheet.
ions and dimensions of underground ass modeI-S Airborne landing modL- assault

ages of a mine; also, of the natural and arti- landing model; assault model: t odel'
ficial features (surface and underground) re- l
lating to the mine. The data include both gross model; half-model; ma.rtcr model; neatnm,,,el; p~rsp'ctive spatiai model; relief
hoi. ntAl and vertical pnsitioui. , h-ngtns, di- mod; stcaveipaing model; reiaf
iections, and slopes of tunnels; topographic model; str.egic-plannlng model, tactical.

and gcologic charactristics of the particular planning model; Aarped model.
vicinity; ownership of the land and of tile model ordinates (photogrammetry)- The
mine. ol~Ie 4 ,rni'lates of any point inmaged in a

minor axis--The shortest diameter of an el- steroesecnito l which i , io. losition
lipse or ellipsoid. srnetas

stl'unient axos.

minor control- ''c. photogrammetric control, model datum -.1. (l|otogrammetry) That sur-

minor contrnl plot-Sc radial triangulation. face il a stvercs'tolic r)n Hel, cI ctno'd as hav-
ing, leeln r'ecolltruttt~d aA, 11 0'! of theP nItlde]

minor planet--Sc.' asteroid. rl'rsenting the se~a-level datuni of nature.
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rOftEn mrdified to deignte tho type of pho- mold alterationa-The slight mdificatlon of the
1A 191.'4 11........ Stic U% n.i..e , wi,.ldfodL of the rrnnrt, nftm,, necessary ill
datum, and trarsverse moderl datum. 2. For local areas in order to obtain proper register
relief rmaps or models the datum may or may due to unequal stretch required to accommo.
not be sea level hot is consistent within a date the andforms on a plastic relief map.
relief map series. mlded erial photograph-A vertical aerial

model mrrlage-The rcfrir ; of sectiorn. of photograph, usually annotated with military
a model, afteir the carving operation, to the symbols, which has been formed to show
original neatline limits of a relief model. terrain configuration,

model sal (ph gftmmetry)-The relation. Molitor precie lvelhng rod-A speaking rod of
ship which exists between a distance mean- T-shaped cross section, with graduation
ured in a stt.reoscopic model and the cor- marks shaped as triangles &nd rtrtange, the
rfiiponding distance or. the earth. smallest division being two millimeters, Read

by estimation to single millimeters. Equipped
modeling-The development of the model sur- with thermometer and circular level.

face by the application of modeling clay
between the step edges of the step cast. A Mollweide homolographlc map projection-An
preparatory step in producing relief models, equal-area map projection showing the equa-

tor and geographic parallels as straight lines,
modified Julia, day-An abbreviated form f and the geographic meridians as elliptical

the Julian day which requires fewer digits arcs, with the exception of the central merid.
and translates the beginning of eac4 day ian, represented by a straight line, and the
from Greenwich noon to Greenwich mid- meridian 900 from the center, shown as a full
night: obtained by subtracting 2400000.5 circle.
from Julian days.

moment-A tendency to cause rotation about a
modifed Lambert conformal chart-A chart on point or axii, as of a control surface about

the modified Lambert conformal projection, its hinge or of an airplane about its center
Also ci tled Nelys chart, of gravity; the measure of this tendency,

modiied Lax-bert polar conforma map proJe, equal to the product of the force and the per-
tion-A modification of the Lambert con- pendicular distance between the point of axis
formal projection for use in polar regions, one of rotation and the line of action of the force.
of the standard parallels being at latitude moment of inertia-The quantity obtained by
89059' 58" and the other at latitude 71" or multiplying the mass of each small part of a
740, and the parallels being expanded slightly body by the square of its distance from an
to form complete concentric circles. Also axis, and adding all the results.
called Ney's map projection.

momentumn--Quantity of motion, Linear mo-
modiled pobeonle map proJee*t -A map pro- mentum is the quantity obtained by multi-

jection obtained from the regular polyconic plying the mass of a body by its linear speed.
projection by so altering the "ale along the Angular momentum is the quantity obtained
central meridian that the scale is exact along by multiplying the moment of inertia by its
two standard meridians, one on either side of angular speed.
the central meridian and equidistant there-
from. Also a rectangular polyconc ap pro- monochrome-One color; of a single color, but
jection. have varying shades,

molre--An Interference pattern resulting from monocompartor-A precision Instrument, con-
the overlaying or overprinting of halftones or sisting of a measuring system, a viewing sys.
tints whose screen angles are not sufficiently tern, and a readout system designed for the
separated to make the pattern inconspicuous measurement of imag, c,'ordinates on a single
or to preclude a pattern accuracy. photograph.
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moth-' moosor, of ti'mr haged on the nio, multicolor -Two wr niioe odqrm. wrtmer.
ton of the moon in Its orbit. Scu tr., anoina- called oIlychrome.
ilatic month; calendar month; nodical month; multiple-camera nsmembly-.-An assembly of two
sidereal month; synodical month; tropical or unwe cameras mountei to maintain a fixed
month. angle between their resective optical axes.

monument-1. A structure used or erected to multiple-lens camera-A canera with two orI' mark the position of a survey station; per- more lenses, witi the axes of the lenses sys-
manenev is implied, S, also arltifial monu- tematcaly arranged at axed angles in order
ment; natural monument. 2. (USPLS) A to cver arwide d at f id tanes er

physical structure wLic.lu marks the location to eover n wide field by simullancous ex-
= ixWauras in all chambers.

of a corner. Monument and corner are not
aynonyrnnu, , although the two terms are multiple.lens photograph-A photograph made
often u&-d in the sam witni. Sve Nio bouit. with multplc.lens camera.
ary monument; corner; Initial monument. inultipic level line-Tw, or more single lines of

,monumented bench rark-Sce perniacnt spirit leveling rur. between the same ter-inal
bench mark, points, but along different routes.

moon position camera method-A means of de- multiple-stage rectification-A technique em-

termining geodetic position, that is unaf- ployirig standard equipment to rectify oblique

fected by deflection of the vertical, by photo- photos by applying a series of projections to
graphing the moon against a star back- effect the desired proJti.'e transformation.
ground. multiplex--A name applied to anaglyphic dou-

mosac-l. (photogrammetry) An assembly of ble-projection stereoplotter. with the follow.maric- photo ramwhoe) Anges ua ly ofe ing characteristics: (1) The stereomodel is
aerial photographs whose edges usually have projected from diapositives reduced from an

been torn, or cut, and matched to form a con- aerial negative according to a fixed ratio; (2)

tinuous photographic representation of a por- The projection system illuminates the entire
tion Vf he earth's surface, Often called aerial Tepoeto ytmilmntsteetr
toaio Se e irtarth's u rfaceOte conrlled eri diapositive format area; and (3) The stereo-
floSaiC. See also air target mosaic. controlled model is measured and drawn by observation

momic; map controlled mosaic; orthophoto- odel i mare.

mosaic; scale-ratio mosaic; siemicontrolled of a floating mark.

mosac; strip mosaic; uncontrolled moeaic. 2. multiplex control-See photogrammetric con-
(cartography) See panel base. trol

mosaicking board-A smooth surfaced material, multiplex triangulation-See stereotriangula-
usually tempered masorite, to which the tion.
mosaic is fastened with a suitabc adhesive. Multi-Use Manuscript (MUM)-A manuscript

niost probable value-That value of a quantity compilation that. as a minimum, establishes
which is mathematically determined from a the contours, spot elevations, and includes the
series of observations and is more nearly horizontal position of the significant plani-
free from the effects of blunders and errors metric features. It is suitable for use in com-
than any other vaiie that might be derived pleting a topographic map, or an aeronautical
from the same series of observatiois. or nautical chart; and the integrity of its

horizontal and vertical accuracy is retained
moving average-See consecutive mean. ii, all end products made from it.
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nadir-The point on the terrestrial sphere di- natural detal-The fe atures on the earth, such
rectly beneath the observer and directly op- as streams. lakes, forests, and mountains; ex-
posite to the zenith; the lowest point, See elusive of the works of man. Contrasted with
also ground nadir; map nadir; photograph cultu-e. AlxY call"d hstural feature. See also
nadir. hydrographic detail; hypoographic detail.

nadir point-Sce photograph nadir. natural error-Errars arising from varintions
nadir-point plot-See nadir-point triangulation. in temperature, humidity, wind, gravity, re-
nadir-point triangulation-Radial triangulation fraction, and nagnetic declination,

in which nadir points are utilized as radial naturalfeature-See natural detail.

centers. Same as nadir-point plot. natural monument-A permanent object used
to identify the location of a survey station ornadir radial-A radial from the nadir point. corner. Objects include the works of nature

narrow-angle lers-A lens having an angle of such as streams, rocks, and trees. See also
coverage up to 600. A lens whose focal length monument.
is equal approximately to twice the diagonal natural acale-See representative fraction
of the format. (.lF).

national control survey nets--The two control natural year-See tropical year.
survey nets being extended over the United
States by the United States Coast and Geo- nautical chart-See hydrographic chart.
detic Survey for the control of nautical charts nautical mile-A measure of distance equal to
and topographic maps, and comprising: (1) one minute of arc at the equator, The United
The horizontal-control survey net consisting States has adopted the International Nautical
of arcs of first-order and second-order trian-
gulation and lines of first-order and second-
order traverse, a few of which have been navigation chart-See aeronautical chart; hy-
executed by the United States Geological Sur- drographkc chart.
vey, the Corps of Engineers, and other or- navigational planets-The four planets corn-
ganizatons. The data derived in this survey monly used for celestial navigation, Venus,
are being coordinated and correlated on the Mars, Jupiter, and Saturn.
North Amr -'iean Datum of 1927. (2) The ver-
tical-con oi survey net consisting of lines of navigation satellite-See Doppler navigation,
first-order and second-order spirit leveling definition 2.
which determine the elevations of thousands Nearshore Environmental Analog Prediction
of bench marks above a common datum, mean System-A technique used at the U.S. Naval
sea level. This net includes lines of levels run Oceanographic Office t, classify nearshore
by the United States Geological Survey, the areasor e to f asso tha har-

Corp ofEngieer, an oter oganzatins. areas (shore to 30 fathoms) so that charac-
Corps of Engineers, and other organizations. teristics of unsurveyed locations can be in.

national map accuracy standards-See United ferred from surveyed locations in a similar
States National Map Accuracy Standards. class. Formerly called Harbor Analog Sys.

native map-A map of a foreign country pro- tem.
duced by indigenous governmental or private neatline-The lines that xound the topographic
agencies. Also called foreign reproduction, or planinetric detail appearing on the map
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itself and are usually parallels and meridians, new print-When changes or corrections of a
A!-o called sheet line. hiiia d Mrtacter are made to r, printing plate,

the issue become a new print,
neat model-The portion of tht gross overlap

of a pair of photographs that is actually uti. new survey-See rmurvey.
lized in photograrnmetric procedures. Gener- Newtonian ontant -' .'avitotion--Scc con-
ally, the nuat model approximates a rectans . etan cgrvtatn
whose width equals the air base and whose t i t
lenigth u als the width between flights. See Newto's laws--i. (gravitation) Every particle
alo gros model. of matter in the universe attracts every

other particle with a force proportional to
negtive-i. A photographic image on film, the product of their masses and inversely as

plate, or paper, in which the subject tones to the square of the distance between them. 2.
which the emulsion is sensitive are revwrsedor cupkien~ii~. . Incarogrphi scii- (motion) (I) Every body continue, in its
or coniplementasry, 2, In cartographic ser- state of rest, or of uniform motion in aing, a scribed sheet is essentially a manually sLraight line, unless it is compelled to change
produced negative. See also duplicate nega- that state by a force impressed upon it, (2)
tive; original negative. The rate of change of momentum is propor.

negative altitude--Angular distance below the tional to the force impressed, and takes the
horizon, direction of the Wt.aight line '- which the

negative corrections-Changes made directly force acts. (3) 1.v every actirwn there is a
on a negative or a scribed surface. See aly equal and opposite reaction; or, the mutual

nnegative ran rieactions of two bodies are always equal andnegative engraving, oppositely directed.

negative de!fection angle--See deflection angle, New York leveling rod-A two-piecc rod with
definition 1. movable target. For heights greater than 61/

negative engraving-The operation of making feet, the target is clamped at 61/2 feet and
corrections and additions to negatives, This raised by extending the rod. Graduated to
term should not be applied to the process of hundredths of a foot and read by vernier to
scribing on coated plastics. thousandths.

negative forming-In relief model making, Ney's chart-See modified Lambert conformal
forming into a negative mold. chart.

negative lens--A lens diverging a beam of Ney's map projection-See modified Lambert
paia;el light rays, with no real focus being polar conformal map projection.
obtained. Also called diverging lens; concave no-check position-See intersection station.
lens.

negative mold-The cast resulting from casting nocturnal arc-See astronomical arc.

over a master relief model. nodal line-In a tide area, the line about which
the tide oscillates and where there is little ornegative scribing--See preferred term scribing,. ors n alo h ieno rise and Wal of the ide.

negative titing-See titling, nodal plane-A plane perpendicular to the opti-

net (network)-See survey net. cal axis at a nodal point.

new chart-A chart constructed to satisfy the nod&l point-i. (optics) One of two point on
needs of navigation in a particular area. It Is the optical axis of a lens, or system of lenses,

laid out in conformity with a broad scheme such that a ray emergent from the second
to meet future needs in the adjacent areas. point is parallel to the ray incident at the first.

This first nodal point is also referred to as
new edition-Contains changes of such impor- the front nodal point, incident nodal point, or

tance to map or chart users that all previous nodal point of incidence; and the second point
printings are made obsolete, as the rear nodal point, emergent nodal point,
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or nodal point of emergence. Also called aim- satellites), electromagnetism, and radiation

m ig, ns front nodc. 2. Se node. 3. See premsure.
amphidwime point. nonmonumented bench nmrk--S# 0emporary

nodal point of emergence-See nodal point, defi- bench mark.
nition 1. nonperspective admuthal map profection-A

puint of hide -See nodal point, deft- projection not based on imaginary lines of
nition 1. sight from a single point of view. Azimuthal

equal-area and azimuthal equidistant map
node-One of the two points of intersction projections are nonperspective.

of the orbit of a planet, planetoid, or comet

with the ecliptic, or of the orbit of a satel- nosrecording gage-Any tide or stream gage
lite with the equatorial plane of the orbit of which requires the presence of an attendant
ita primary. Also called nodal point. See also to observe and record the heights of the
ascending nod#- deseendlng node; ecliptic water at periodic intervals.
node; equatrrial node; line of nodes; lmg/. nontlting-lens rectifier-A clas of rectifier
tude of the moon's nodes; lunar nodes; re- wherein the lens is constrained to move in the
gresslon of the nod&s. direction of its fixed axis.

node cycle-The time requjri' for the regres- nontilting-negative-plane rectifier-A class of
&ion of the moon's nodeL i, complete a cir. rectifier which contains a nontilting negative
cuit of 360 degrees of longitude; a period of carrier. In this class of rectifiers, the nega-
approximately 18.6 years. tire-carrier plane remains horizontal.

nodical month-The interval of time between normal-I. A straight line perpendicular to a
two successive passages of the moon through surface or to another line. 2. A condition of
the same node of its orbit, approximately being perpendicular to a surface or line. 3. In
27 1/4 days. Also called draconik month. geodesy, the straight line pe-'pendicular to

nodicsa period-The interval between successive the surface of the reference spheroid. 4. The
passages of a satellite or planet through the average, regular, or expected value of a
ascending node of its orbit. quantity.

nominal focal length-An approximate value of normtal-angle lens-A lens having an angle of
the focal length, rounded off to some stand. coverage from 600 to 75". A lens whose focal
ard figure, used for the classification of length is equal approximately to the diagonal
lenses, mirrors, or cameras, of the format.

nomin d orbit-The true or ideal orbit upon normal contour-See accurate contour.
which a space value is expected to travel. normal equation-One of a set of simultaneous

nomogram-A chart or drawing showing, to equations derived from observation, condi-
scale, the relationship known and dependent tion, or correlate equations. In a. ,ast-aquares
variables, in such a manner that a value of adjustment, values obtained from the solu-
a dependent value corresponding to a stated tion of normal equations (either directly or
value of the known variables can be scaled through the correlate equations) are applied
from the chart. to the observation or condition equations toobtain the desired corrections.

nonautomatic rectlfer-Any rectifier which re-

quires computation of the elements of recti- normal gravity-The value of gravity at sea
fcation, each of which must be manually set level according to a theoretical formula which

* on its corresponding circle or scale on the assures the earth to be spherical or of some
rectifier. similar regular shape,

nongravitational perturbations--Perturbations normal orbit-The orbit of a spherical satellite
caused by surface forces due to mechanical about a spherical primary during which there
drag of the atmosphere (in case of low flying are no disturbing effects present due to other
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celestial bodies, or to some physical ph,-. are derived from a readjustment of the tri.

normal section atimuth-The angle between the Lpaeaiuh eeItoue.Seai

obseverandthe rojctin oftheobsmed ort gegraplc pole-The mgeogpic pole h
pon nthe reference p ero pqid, n et opints n northern hemisphere,tlttue90N
olne phesrfdiac ano tahed by pnial lne othpit- eesilmeii

7 of~~amn the ovrma peat bly ot is from patssingei pl-hegomgeicpl
therohth he pont nothe po rn h em Ais ire.

norml tention (teApinTe tson to bufae opf north mtargei Volt-hris.i ol n h
plied reeonc a stpeoi coetinfg the pornt- otenheipee

ening effect of sag in order to bring the tape nohoudodSeacndgnd.
to standard length. That pull At which the northing--S#'.' latitude difference (plane sur-
tension correction and sag exactly balance veying).

eac otpr.nuclear precession magnetometer.-A znagne-
normal water level-The most prevalent water tometer that utilizes the precessional char-

level in a watercourse, reservoir, lake, or acteristics of hydrogen nuclei when in an
pond, generally defined by a shoreline of per- ambient magnetic field. The data output of
manent land-type vegetation. Along large this instrument is in the form of a frequency
bodies of water, wave action may retard vege- measurement, which in turn is proportional
tation beyond the normal shoreline. to the magnetic field imnasity.

north-The primary reference direction relative nutation-1. The oscillation of the axis of any
to the earth; the direction indicated by 0000) rotating body, as a gyroscope rotor. 2, (as-
in any system other than relative. See also tronomny) Irrerularities In the precessional
compas north; grid north; magnetic north; motion of the equinoxes because of varying
true north. , iitlons of the moon and, to it lesser extent.

-North American Datum of 1927-The initial %other celestial bodies with respect to the
point of this datum is located at Meades ecliptic.
Ranch, Kansas. Based on the Clarke spheroid nutation in right ascension-See preferred term
of 1866, the geodetic p1sitiom Of this system equation of the equinox.
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objective lens-In telescopes and microscopes, oblique map projection-A map projection with
the optical component which receives light an axis inclined at an oblique angle to the
from the object and form. the first or pri- plane of the equator,
mary image. In a camera, the image formed
by the objective lens is the final i n oblique Mercator chart- A chart on the oblique
telescope or microscope used visually, the Mercator map prjection. Also called oblique
Image formed by the objective lena is magni. cylindrical orthororphic charl
fled by the eyepiece. oblique Mercator map projection-A conformal

oblate ellipsoid of rotation-See oblate spheroid, cylindrical map projection in which points on
the surface of a sphere or spheroid, such as

oblate spheroid-An allipsoid of rotation, the the earth, are conceived as developed by
shorter axis of which is the axis of rotation. Mercator principles on a cylindrical tangent
The earth is approximately an oblate sphe- along an oblique great circle. Also called
roid. Also called oblate ellipsoid of rotation, oblique cylindrical orthomorphic projection.

oblique ascension-The arc of the celestial equa- oblique meridian-A great circle perpendicular
tor, or the angle at the celestial pole, between oblique e uator. he refereodiue
the hour circle of the vernal equinox and the to an oblique equator. The reference oblique
hour circle through the intersection of the aeo fictitious meridian.
celestial equator and the eastern horizon at
the instant a point on the oblique sphere oblique parallel--A circle or line parallel to an
rises, measured eastward from the hour cir- oblique equator, connecting all points of equal
cle of the vernal equinox through 24 hours. oblique latitude. See also fictitious parallel.

oblique chart-A chart on an oblique map pro- oblique photograph-A photograph taken with
jection. the camera axis directed intentionally be-

oblique cordinates-Magnitudea defining a tween the horizontal and the vertical.
point relative to two intersecting nonperpen- oblique plotting instrument-An instrument for
dicular lines, called axes. plotting from oblique photograph,

oblique cylindrical orthomorphic chart-See
oblique Mercator chart. oblique pole--One of the two points 900 from

oblique cylindrical orthomorphic map projec- an ),blique equator.
tion-See oblique Mercator map projection, oblique rhumb line-1. A line making the same

oblique equator-A great circle the plane of oblique angle with all fictitious meridians of
which is perpendicular to the axis of an an oblique Mercator projecdion. Oblique par.
oblique projection. allels and meridians may be considered spe-

oblique graticule-A fictitious graticule based cial cases of the oblique rhumb line. 2. Any
upon an oblique map projection. rhumb line, real or fictitious, making an

oblique angle with its meridians. In this sense
oblique latitude--Angular distance from an the expression is used to distinguish such

oblique equator. See also fictitious latitude. rhumb line from parallels and meridians, real

oblique longitude-Angular distance between a or fictitious, which may be included in the
prime oblique meridian and any given 3blique expression rh'imb line. See also fictitious
meridian, See also fictitious longitude. rhumb line.
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oblique sketchumter-A type of sketchmnaster obsolete chart-A chart which Is not considered
In which oblique photographs are utilized, safe to use for navigation because it does not

contain the late.t important navilat4AW in-oblique sphere-The ccti sphave * it ap- omtin
formation.pears to an observer between the equator and

the pole, where celestial bodies appear to rise obB0te grid--Ste econdary &~rid.
obliquely to the horizon. occultatlon-1. (astronomy) The disappearance

obliqulty of the ecLiptic-The acute angle be. of i celestial body behind another body of
tween the plane of the ecliptic (the plane of larger apparent size. When the moon passes
the earth's ortt andi the plane of the celes- between the observer and a star, the star is
tial equator, said to be occulted, 2. (survey) Name applied

to a geodetic survey technique which employs
obliterated corntr--(USPLS) A corner at the principle of occultation where repeated

which there are no remaining traces of the observations are made on an unknown posi-
monument or its accessories, but whose loca. tion, accurately timed with similar obe*rva-
tion has been p~rpetuated o my be recov- tions at another unknown station, and mathe-
ered beyond reasonable doubt, by the acts matically reducing this data to determine the
and testimony of the Interested landowners, exact geodetic position of the unknown sta-
competent surveyors, other qualified local au. tions. See also star occultation method.
thorities, witnesses, or by some acceptable
record evidence, occupy (surveying)-To set a surveying instru.

ment over a point for the purpose of making
observation equsition-A condition equation observations.

which connects interrelated unknowns by
means of an observed function, or a condition oceanographic station-A term used to desig-
equation connecting the function clerved nate oceanographic observations taken at a
and the unknown quantity whose value is geographic location from a ship that is lying
sought. to or anchored at sea.

observed altitude-Corrected sextant altitude; oceanographlc station locaton--The accepted
angular distance to the center of a celestial geographical position at which an oceano-
body above the celestial horizon of an ob- graphic station was taken.
server, measured along a vertical angle, oeatnographic survey-A study or examination
through 909. Occasionally called true altitude. of conditions in the ocean or any part of it,

observed angle-An angle obtained by direct with reference to animal or plant life, chemi-
instrumental observation. A measured angle cal elements present, temperature gradients,
which has been corrected for local conditions etc. Also called marie sumvey,only at the point of observation, is consid- oceanography-1. The study of the sea, em-ered n observed angle. bracing and integrating all kn 6wledge per-

observed gravity-Uncorrected value of gravity taining to the sea's physical boundaries, the
at a station as determined from a gravity chemistry and physics of sea water, and
meter. marine biology. 2. In strict usage oceanog-

raphy is the description of the marine en-
observed gravity anomaly--See gravity aem. vironment, whereas oceanology is the study

aly. of the oceans and related sciences.

observed value--A value of a quantity that is oceanology-See oceanography, definition 2.
obtained by instrumental measurement of
the quantity. The term observed value is octant-A type of sextant having a range of
often applied to the value of a quantity de- 900 and an sre of 450.
rived from instrumental measurement after ocular micrometer-A Mar micrometer so
corrections have been applied for systematic placed that its wire moves in the principal
errors, but before accidental errors have been focal plane of a tele-cope. Also termed an
taken out by some method of adjustment. eyepiece micrometer.
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adograph-A mechanical instrument contain- offset; offset printing. See also lithography;

move ortured y a amont roprtinal offset prtsu.-A press which contains an extraj to the actual ditnetaeea compass clnerbe oceuo hc h m

c~mpneul =d or he smmaton o In e aiot orlitg-S~o affect tlhography.
grtono tedistarice comnponents. off soundingo-Any areat where the depth of

orsed- The "asc unit of agnetic field inten. water eawzut be measured by ak sounding
sity. A magnetic field with an intensity of lead, generally considered to be beyond the
one oersted will exert a force of one dyne 100-fathom line, The opposite is on sound-
Upon, 4 Unit N.Afftic Pok, See- als0 gauss. ig

offce computtions.a-ComUtations based on 0. K. sheet-The first press impression from
field measurements and include all calcula- each color, or color combination, approved for
tions relAtive to the reduction of field survey accuracy of register and color.
notes to graphic form for any type of survey omnni-directioual radar prediction-A radar pre-
or for the continuation of field work. diction which is intended to be valid in most

offst-1 (crtogaph) I proecton on- respects from any direction of approach. TheI struction, that small distance added to the Ser 0 SirifTarget Chartsis aneod e of h
length of the meridians on each side of the Sre 0 i agtCati neapeo
central meridian in order to determine the omni-directional radar prediction, Each coded

top atiude f te cnstrcte chrt. . (ur- area represents an analysis of relative radar

veying) A short line perpendicular to a sur- intensity from al directions.
veyed line, measured to a fine or point for omni-gain radar prediction-A radar predic-
which data are desired, thus locating the sec- tion containing some information about all
ond line or point with reference to the first or radar responsive features within the pre-
surveyed line. An offset is also a jog in a dicted area. This is accomplished by predict-
survey or other line, the line having approxi- ing all significant radar returns in relative
mately the same direction both before and intensities baseti on the predicced probability
after passing the jog. Offsets are measured of the return remiaining on the radar scope
from a surveyed line or lines to the edges of at decreased gain. Generally, the more in-
an irregular-shaped body of water, or to any tense the return appears on the prediction,
irregular line which it is desired to locate. 3. the more likely it will remain on the radar
See offset litbography, scope as the gain is decreased.

offset line-A supplementary line close to and one-projector method-See one-swing method.
roughly parallel with a main line, to which it oeaigmto-h ehiu mlydi
is referred by measured offsets. Where the relative orientation for clearing y-parallax by
line for which data are desired is in auch maintaining one projector of a pair in a fixed

posiionthatit s dincut tomeaure ver position and making all adjustments with the
it, the required data are obtained by running scn rjco nrltosi 4tefrt
an offset line in a convenient location and soncld neprojectreltosi etod;e first
measuring offsets from it to salient points on metocad; sineprojetor method -wn
the other line. mto;snl rjco ehd

offset lithography-An indirect method of one-to-one (1:1) coPY-Se.' contact size.
printing whereby the ink image is trans- on soundings--Any area where the depth of
ferred from the press plate to an interrw'di. water can be meastired by it sounding lead,
ate surface of a rubb'-. blanket, und from generally considered to he within the 100-
that to the paper or other stock. Also called fathom line. The uppomite is off soundings,



opacity-See density, definition 1. optical axis--In a lens element, the straight line
which pasea through the centera of curva-

oaqu*---1, Not trnnsmitttg light. 2. Not trans- ture a tho h,.jpi surfsces. In an optical sys.
mitting thc particular wavelengths (which tern, the line formed by the coinciding prin.
may or may not be visible) which affect given cipal axes of the series of optical elements.
photosensitive materials. Thus, a substance Ato called axis of lens, lens axis; principal
may be opaque to some colors and not to asxL,

others. It. way be visually transparent, yet
actinically opaque. 3. A material applied t optical batse-lne measuring appratuws-A baseareas of a neigative to make it opaque in those apparatus miose oi bars whose lengths
areas. 4, To apply a material or block-out, are defined by distances between lines at or

near their ends, which are observed by suit-
open travera--A survey traverse which be- ably mounted and adjusted microscopes. In

gins fr'm a statiun of known or adopted posi- using any optical base-line measuring ap-
tLion, but does not end upon such a station. paratus, the positions of the bars are eon.
Aldo terninI an open-cnd traver". trolled by microscopes on stable support,

whose reticle lines may be brought into co-
openend traverse-See open traverse. incidence with the fiducial marks on the bars,

open window procesm (cartography)-A method either by adjusting a bar or a microscope.
of preparing color separation negatives or optical center-The point of intersection of
positives by peeling an opaque stratum from lines which represent within the lens those
its base in the desired areas. It Is " irmally rays whose emergent directions are parallel
used for preparing large areas covered by to their respective incident directions. This
vegetation or open water. See also mask, point lies on the optical axis. An oblique ray,
definition 2. even if it passes through this point, under-

goes a longitudinal displacement increasingoperational data Librry-A selective data Ii- with the thickness of the lens.

brary of extra copies of originals or dupli-

cated copies from the centralized libraries optical flat-A surface, usually of glass, ground
and maintained at a production activity for and polished plane within a fraction of a
immediate support of the approved programs wavelength of light. An optical element or
of that activity, glass blank with an optical flat is used to

test the flatness of other surfaces, Also called
Operational Navigation Chart (ONC)Q-A chart flat; optical plane.

at a scale of 1:1,000,000 which represents the
combined requirements for a graphic to sat. optical parallax-See instrument parallax,

isfy special military operations as well as optical path-The path followed by a ray of
general navigation uses. The World Aero- light through an optical system.
nautical Chart (WAC) Series is being re- optical plane-See optical fiat.
placed by the Operational Navigation Chart optical plummet-See vertical collmator.
Series.

optical-projection lnstrumeats--A class of in-
operation map-A map showing the location struments which provide projected images of

and strength of friendly forces involved in photographic prints or other opaque material
an operation. It may indicate predicted move- superimposed on a map or map manuscript.
ments and location of enemy forces. Often used for transferring detail from near-

oppostion---. The situation of two celestial vertical photographs or other source ma-
bodies having either celestial longitudes or terial.

sidereal hour angles differing by 180 degrees. optical rectiflcatlon-The process of projecting
The term is usually used only in relation to the image of a tilted aerial photograph onto
the position of a planet or moon from the a horizontal reference plane to eliminate the
sun. 2. The situation of two periodic quanti- image displacements caused by tilt of the
ties differing by half a cycle. aerial mmera at the time of exposure.
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Iopticial Pquar*--A rmall hand iniouawnent used orhttal Indcllhtton---Th(e direction that the Math
in setting off a right angle. One form of opti- of Jan orbiting bodl takes. In the cafte of An
cal square uses two plane mirrors placed at earth hatellite, this path '11.y bo deflned by
an angle of 451, to each other. In use, oine thle angle of inclio ttion of tile path to thle
object Is sighted dir-ct, and another object eutr
i.s go plnced that its twke.-reflected image orbital ade--A npthlio for dmermining the~
appears directly in line with the' firt 011jer. 1,itfon of ant unknown station pomition whecn
The lines to the point of observation from the til unknow*n posiftion cannot lbe viewed siniul.
two observed objects will then meet in. k tanvously iith knowh jx)sitions. The are of

right angle, In another fovfii of optical tile muttrelte orbit Is extrapohated from the
pqae ta tsle td plae s slaen tat vlmeden o ile -tl thaeli te' deeornd b -h
iptimae a astnglIe par5 wth o a comptngund, own mtin-Continuou tyrmottile Jein ina-0
le andec iccs sory ptil art, c a rdt e e t i~u n sadietrsl fasuc

Placed toa cotsrefuted omthe orma aso tn(f h pstion of e unkow grsittanlttiotin
imaghe oniag ht g rp r lmulio. orwn e ofrpltl ontewtalt' ri

opisal sytme or e pfanrits on a coproutind obtlpt- n fth rcso rm
oriI~ta motvi-tl time n a dirmotion oher

lines ruld aeor a picassld paced winh the fode-tton ahtak sdslcd nadr
slaned commontoibthe tobtie atnd tof eye- tImit olPust' and bts anrc reut ofua touthe

piecewhere t is cmparedwith te imOg ~gi-liit. oa ratntweein, ec aelt
ofmthe onrautd circleuso, or bita

opical weage,-Seoea imge o roeto orbital perio-The ofnterak on auccpriae

opicre roedn.vaio bohdy'smery jsur f a tratedllitea ;atellit that orbit

-pthea vele-atn mofassued wihovrierta luit n its a ori e in A cald lvtio; Oter

lsued n h as slhdtograhed inthet wocl ofi norallt. h rmr Nt xsO

plae coon ato the objtimum dsanc ie ey te- oi pla-T takidsplacted elipa dinedC

pleewtt iti s opae wnithmnt tby img ti n ta d orce orbit. qul tl

obithe prdatefad y cirticle undere. th orbfa reotionh etywoeen eah satel-t

oicledge ge orbttonlo terfre ital orodthe aiterva ody twan Suessive

Fore emleathon h of a csueehotinal poini in its rbit,lovie 1ro;pro

isfc ith areaipotorahe sd aound oinain-.Teato ~tals~n o~e

de pignated at loe ptmu distane inrtial or- tal ptilithe of t he ellipss 2 Te dtaefe
plin instrmetnri:no obt byu la ient'rl frelaorhit. ndietonwt

labtiThe orbt: olarbd ort rutatiol ner t orbit veaw ofit'h povit of h l cmahss. 3,
Inoflc obt ceraitatoce orbitherforce. lite is inhe orittin lwy ath a l gvnlpint

ori. exaple the rrbi of a ceitia 60y is in its orbit.. n~liigon
oritsa a eltte-Te tou atiter 0 aound th rienatres- 1. Ah latoftablising orieto

whichit rvulvs. Obit s comonl use to ruaiiisc I ing ecinith re Ilie lno
dsrgnae aofed path body o theortitl or tiahe los ote parallel wit iiTe litate onf
sait nemaeobt onnllobt pu bei ng t w corr p'relatis i u i dir ection .

nodorbit c ental set o bit; prriil td- 11.1As1rc)st as is ill ooiientat ion ifel the ilsynos

sufining the o rt body oftte ract by a nrontlcileajl4)'i ntl it f

central force, collinuationl is paralliel to tie directio i t had
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at an earlier (initial) position of the instru- gin of coordinates is the point of Intersection
ment, or to a standard line of reference. If of th, coordinate axes, frmn which the co-
the line of reference in * merdian. tho cirde airdi"nL are reckoned. In mathematical i
will show azimuths referred to that meridLn. treatises this origin is usually iven the co-
6. A photograph is in orientation when it ordinates (0, 0) in surveying, however, it is
correctly presents the porspeetive view of the standard practice to give this origin coordi-
ground or when images on the photograph oates having large ponative numerical values,
appear in the same direction from the point thereby avoiding the use uf negative coordi-
of observation as do the corresponding map ntErs, See -4- State coordilat* nystem& (2)
symbols. 7. Photograxnmetric orientation is Tie origin of coordinates is the point t-
the recreation of natural torrain features at which the coordinate values (0, 0) are as.
a miniature scale by the optical projection of signe%', irrespective of its position with ref.
overlapping !hotographs. The model ix erence to the axes. (3) The origin of co-
formed when all corresponding light rays ordinates is the point from which the
from the two prJeetora inters"ct hi spaee, eomputation of the elemenLs of the coordi-
See rL.o absolute orientation; aerolevolIng; nate system (projection) proceeds.
basal orientation; exterior orlent~tlon; In. o -S e original copy.
terior orientation; preliminary orientation;
relative orientation: single astronomic eta- original copy.-The photographs, artwork,
tion datum orientation, scribed mat~ria, typed matter, and/or other

materials to be processed for reproduction.
O ion t-e Inet.. Oftened shortene.-d to originaL

orientatioa point-A picture point selected in origina model--See master model.
areas common to vertical photographs and
their corresponding oblique& which serves to original negative--That negative developed
establish the relationship between the verti- from the fibn which was in a camera maga-
cal and the oblique, Two such points are zine at the instant of exposure. Synonymous
usually selected iW each vertical photograph with a first-generation photographic product.
and transferred to the matching oblique original aurvey-See reaurvey.
photo.

ordnary tide W -See mean tide orthembadic map projection-An equal-area
map projection.

ordinates-The distan eas parallel to the true orthochromatic (photograpby)-1l. Cf, or per-
(or arbitrarily assigned) north-south axis. taining to, or producing tonal values (of light
More commonly called y-coordinates; a/lo or shade) in a photograph, corresponding to
called total latitude, the tores of nature. 2. Designating an emul-

origin-The reference position from which an- sion sensitive to blue and gre" n light, but not
gles or distances are reckoned. See alo co- to red.
ordinates; grid origin. orthodrome--ee great cric.

origin of coordinstes--A point in a system of orthogonal-At right angles; rectangularly.
coordinates which serves as an initial point meeting, crossing, or lying at right angles.
in computing its elements or in prescribing
its use. The term, origin of coordinates, has orthogonal map projection-See orthegraphic
several definitions, each so well established map projection.
that a single definit'on cannot be prescribed orthographic chart-A chart on the ortho-
to the exclusion of thers. However, the fol- grphic projection.

lowing are riven in the order of preferred
use; to avoid misunderstanding the use orthographic map projection--A perspective
should be defined by stating the position of azimuthal projection in which the projecting
the origin in the system and giving the nu- lines, emanating from a point at infinity, are
merical coordinates assigned it, (1) The ori- perpendicular to a tangent plane, This pro.
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Jectlon lo used thiefly in navirst!onzi =tron- wsculating or"t-The ellipse ihat a sateilite
omy for Interconverting coordinatns of the would follow after a specific time "t" (the
celestial equator and horizon systems. A~o epoch of sculation) if all forces other than

called orthogail map projetion., central Inverse-square forces ceased to act
from time "t" on. An osculating orbit is tan-

orthornetric correction--A systematic coffee- gent to the real, perturbed, crbit and has theion which must be applied to a measure(] same velcity Rt 'he point of t*ncr ,cc
diffrerence of elevation because level surfices
at different elevations are not exactly par&- outer orlentation-See exterior orientation.
lel. outer planet*--Tie p4anets with orbits Larger

orthometrie etleatlon-A preliminary elevation than that of Mft'rs: Jupiter, Saturn, Uranus,

to which the orthometric correction has been Neptune, and Pluto.
A! HedL outline map-A map which presents just auf-

orthometric error-An error due to the aphe- ficient geographic information to permit the
roidal iorm of the earth &nd the action of correlation of additional data placed upon it.
centrifugal force; level surfaces at difforent overcharging-Applying excessive addtional
elevations are not exactly parallel, information (aeronauticai or navigational) to

orlhomnorphic chart-A chart on which very a map or chart resulting in clitter,
nmall 1-' -s are correcti represented. overhang (aerial photography)-The additional

orthomorphic map projvc'cton---See confermal exposures be.ond the boundary cf an area torthmppoiectin abe photographed, usually two exposures at
map projection, the ends of eaph strip to aasu;'e complete

orthophotograph-A photographic copy, pre- stereoscopic coverage.
pared from a perspective photograph, in overlap-. The amount by which one photo-
which the displacements nZ images due to tilt graph includes £hc- same area as covered by
and relief have been removed, another, customarily expressed as a per.

o. thophotnap-A photonap made from an an- centage. See also forward lap; side lap. 2.
sembly or orthophotographs. It may incor- That portion of a map or chart which over-
porate special caitographic treatment, photo- laps the area covered by another of the same
graphic edge enhancement, color separation, seies. 3. An area included within two surveysgraphi co gnanteen, coof record, which by reco-d are described asor a combination of these. having one or more common boundary lines

orthophotomoeaic-An assembly of orthophoto- with no inclusion of Wentical parts.
graphs forming a uniform-scale mosaic. overlapping grid-In the military grid refer-

orthophotoseope--A photomechanical device, ence system any )art of a large-scale sheet
used for producing orthophotographs, that falls within approximately 2, miles of a

grid junction or a spheroid junction, the
orthoetereoscopy-A condition wherein the sheet will normally bear the grz- , for the

horizontal end vertical distances in a stereo- neighboring area and is designated as the
scopic model appear to be at the same scale. overlapping grid. Overlapping grids are usu-

oscillation-A double motion, one in each di- ally depleted by tick marks inside and/nr out-

rection, of a pendulum. An oscillation is coin- side the neatline of the map sheet. See also

posed of two successive vibrations. major grid.
overlapping mean-See consecutive mean.

osculating elements-The elernents that define
an osculating orbit. See also osculating orbit. overlapping pair (photogrammetry)-Two pho-

tographs taken at different expcwsure stations
osculating ellips--An ellipse that is tangent at in such a manner that a portion of one photo.

a point (called the epoch of osculation) to a graph shows the same terrain as shown on a
real orbit, portion of the other photograph. This term
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covers the general caise and does not Imply overorint-. New rn,,teriAi printrd or st.nped
that the photographs were taken for stereo- upon a map or chart to show data of impor-
scopic examination. See also atertomopic tance or special use, in addition to that origi-
pair. nally printed. Also, to make such a print.

Also called surprlnt. 2. A feature of a com-
overlay--I. A printing or drawing on a trans- posite map inmagv incidentally printed so as

parent or translucent medium at the same to interfere with another feature.
I ile as a map, rtdart, or other graphic, to oversheet-A transparency or a print of a map
show detaila not appearing, or requiring spe- compilation used for recording supplemental
cial emphasis, on the original. 2. (lithog- information,
raphy) Additional data, ur 4 pattern, printed oversize ehan--A chart whose neatlines have
after the other features, so as to "overlay" been extended slightly, thereby increasing
them. S" ago 'rreetion overlay; historical the sheet size to include a small land area
overlay; radar intelligence/surface height in order to avoid publishing a separate
(RI/SH) overlay; selection overlay, graphic of that area.
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PC-1O00 camera-A trade name for a geodetic of the negathe film surface and the scanning
stellar camera having a focal length of 1,000 action of the lens in a panoramic camera sys.

tam. tern.

PZS triartil---ee astronomical triangle. psnoramle photegraph-Photography obtained

panchromatic (photography) - Seisitive to from a panoramic camera.

light of all colors, as a film or plate emulsion. pantograph-An instrument for copying maps,
paneratic system-A variable-power optical drawings, or other graphics at a predeter-

system. More commonly called zoom system. mined scale. Pantographs capable of adjust-
ment for several scales are known as fixed-

panel-i. (caftcgraphy) See panel base. 2. ratio pantographs. See also two-dimensional
(photogrammetry) An element of a target pantograph.
used for control-station identification on
aerial photography. Panels are made of cloth, paper-strip method (rectification)-A graph.
plastics, plywood, or masonite, and are posi- ical method of making a point-by-point recti-
tioned in a symmetrical pattern centered on fication based on the invariance of the cross
the station. See also target. ratio. A modification of this technique per-

mits map detail to be revised from an oblique
panel base (cartography) -The completed as- aerial photograph based on the projectivity

sembly of pieces of film positive3 onto a grid of straight lines.
or projection which is used as a base for
compilation, Erroneously called film mosaic. parallactic aberration-Sce differential aberra-
Alo called paneL tion,

paneling-l. (cartography) Cutting a film posi- parallat ' Ang]e-1. (astronomy) The angle be-
tive or a map in which some distortion I.. tween )dy's hour circle and its vertical

involved, into several pieces and cementing circk A . called position angle. 2. (photo-
them in place, on a projection constructed on grammet y) The angle subtended by the eye
a stable base medium, in such a way that base of the observer at the object viewed.
the error it distributed in small amounts Also called angle of convergence; angular
throughout the area rather than being local- parallax.
ized. 2. (surveying) The placement of panels
on a control station to facilitate station iden- Rai Allactic error-An error caused by personal
tification on aerial photography, or instrument parallax.

panoramic camera-A camera which takes a parallactic grid (photogrammetry)-A uniform
partial or complete pano.-ama of the terrain, pattern of rectangular lines drawn or en-
Some designs utilize a lens which revolves graved on some transparent material, usually
about an axis perpendicular to the optical glass, and placed either over the photographs
axis; in other designs, the camera itself is of a stereoscopic pair or in the optical system
revolved by clockwork to obtain a panoramic of a stereoscope, in order to provide a con-
field of view. Contrast with frame camera. tinuous floating-mark system.

panoramic distortion-The displacement of parallactic inequality-A secondary effort in
ground points from their expected perspec- solar perturbations in the moon's longitude
tire positions, caused by the cylindrical shape due to the ellipticity of the earth's orbit.
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parallax-1. The appajent displacement of the parallel of delin~ation-A tirele of the celestial
positon of a iady, with respect to a refan cuo ,phere parailei to the celestial equator. Also
point or system, caused by a shift In the point called celestial parallel; circle of equal decU-
of observation. 2. The apparent displacement nation.
between objects on the earth's surface due to parallel of latitude--See circle of longitude.
their difference in elevation, See also absolute
stereoscopic parallax; age of parallax inequal- parallel plate-An optical disk with optically
ity; angular Parallax; annual parallax; equa- flat, parallel surfaces; used eapecially in opti-
torial horizontal parallax; geocentric petal. cal micrometers. ALSo called plait-paralel
lax; horisoutal parallax; instrument peral, plate. See also optical fiat.
lax; linear parallax; lunar parallax; residual parallel sphere-The celestial sphere as it ap-
parallax; solar parallax; want of correspond. pears to an observer at the pole, where celes- "
ence; y-parallax. tial bodies appear to move parallel to the

parallax age--es age of parallax inequality, horizon.

parallax br-See etereometer. parametric equations--A set of equations in
which the independent variables or coordi-

parallax differne--The difference in the abso- nates are each expres"ed in terms of a
lute stereoscopic parallaxes of two points im- parameter.
aged on a pair of photographs. Customarily
used in determination of the difference in parametric latitude--The angle at the center

elevation of objects. of a sphere which is tangent to the spheroid
along the geodetic equator, between the plane

parallax In altitude--Geocentric parallax at any of the equator and the radius to the point
altitude. The expression is used to distinguish intersected on the sphere by a straight line
the parallax at the given altitude from the perpendicular to the plane of the equator and
horizontal parallax when the body is in the passing through the point on the spheroid
horizon. whose parametric latitude is defined. Para-

metric latitude is an auxiliary latitude used
parallax inequality-The variation in the range in problems of geodesy and cartography. In

of tide or in the speed of tidal currents be- astronomical work, when the term reduced
cause of the continual change in the distance latitude is used, geocentric latitude is meant.
of the moon from the earth. The range of Same as geometric latitude; reduced latitude.
tide and speed of tidal currents tend to in-
cr,'Ase as the moon approaches perigee and peraxial ray-A ray whose path lies very near
to decrease as it approaches aporee. the axis of a lens and which intersects the

lens surface at a point very close to its ver-
parallel--A circle on the surface of the earth, tex and at nearly normal incidence.

parallel to the plane of the equator and con-
necting all points of equal latitude, or a circle partial Ud-ee constituent

parallel to the primary great circle of a pass--. A single circuit of the earth by a
sphere or spheroid; also, a closed curve ap- satellite. See also orbit. 2. The period of time
proximating such a circle. See also astro- a satellite is within telemetry range of a data
nomical pa-allel; auxiliary standard parallel acquisition station. 3. (mensuration) One
(USPLS); ecliptic parallel; fictitious petal complete set of pointings or measurements on
lel; geodetic parallel; geographic parallel; a specific plate, rc",.A, or utlher media con-
grid parallel; inverse parallel; oblique paral- taining photographic imagery.
el; standard parallel; transverse parallel it- point whos horizontal and/or

parallel of altitude-A circle of the celestial vertical position is determined from photo-
sphere parallel to the horizon connecting all graphs by photogr 4mmetric methods and
points of equal altitude. Also called almu- which is intended for use (as in the manner
cantar; altitude circle; circle of equal alti. of a supplemental control point) in the orien-
tude. tation of other photographs, Also called pho-
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I f togrammetric point. See aLo annex point; pendulum--i.In generaI, ' so suspended as

supplemental elevation; supplementsl posi. to swing freely to and fro under the influence
tion. of gravity and momentum, 2. A vertical bar

Po supported from below by a stiff spring as
pwive sateite-A satellite which contains o to vibrate to and fro under the combinedpower sources to augment output power a action of gravity and the restoring force ofsatellite which is a pmaive reflector. the spring. See also compound pendulum;
path-The projection of the orbital plane of dummy pendulum; free-swingling pendulum;

the satellite on the earth's surface: the locus idle pendulum; invar pendulum; invariable
of the atellite subpoint, pendulum; Mendenhall pendulum; quartz

pendulum; receiver; reversible pendultm;
Peaucellier-Carpentier inversor-A modified simple pendulum; working pendulum.

Carpentier inversor coupled to the linkage
system of a Peaucellier inversor to provide a pendulum aidade--A telescopic alidade in
mechanical means of solving the linear and which a pendulum device replaces the con-

lrelements of ?ectifcatio ventional bubble for establishing a horizontalngular eereference line from which vertical angles may
Peauceilier inversor-A class of inversor pro- be measured.

viding a mechanical solution for the linearan~d angular elements of rectification. Also pendulum astrolabe--An astronomical instru-
ad angulr elemtsre n Ament using a constant altitude for positioncalled scissurs inversor. determination. Its distinctive featurt is a

peel (poutive/negative)-A technique of re- mirror suspended on top of a pendulum to
moving the opaque stratum from its support- form the artificial horizon.
ing base. Peeling between etched outline im- pendulum level--A leveling instrument in
ages produces a negative; peeling outside of which the line of sight is automatically main-
the etched outline images produces a positive. tained horizontal by means of a built-in
See also mask, definition 2. pendulum device.

peep-sight alldade-A type of alidade consist- percent of enlargement/reduction-The factor
lng of a peep sight mounted on a straight- by which an original is to be enlarged or re-
edge. duced in reproduction. A 50% linear enlarge-

ment of a 4" x 5" original would be 6" x 71 ",peep-sight comass---The sights of a compass while a 5 reduction of the same original
formed by standards with slits for a sighting would be 2" x 21/". See also scale of repro.
medium rather than a telescope. duction.

peg adjustment-A method of adjusting a level- percent of sloi-See gradient.
ing instrument of the dumpy level type, to perLapsi&-See pericenter.
make the line of collimation parallel with the
axis of the spirit level, and employing two periastron-That point of the orbit of one
stable marks (pegs) the length of one instru- member of a double star system at which the
ment sight apart. Also called 11/10 peg ad. stars are nearest together. That point at
justment, which they are farthest apart is called apas-

tron.
peg test-A method of testing the collimation pericenter-In a, elliptical orbit, the point in

adjustment of a leveling instrument, the orbit which is the nearest distance from

Pemberton leveling rod-A speaking rod the focus where the attracting mass is lo-
marked with alternate rows; of circular and cated. The pei icenter is at one end of the
diamond-shaped dots, running diagonally major axis of the orbital ellipse. Also called
across the rod. Read to hundredths of a foot. periapels; perifocus.

pencil of Ught-A bundle of rays originating at, pericynthiani-See perilune.
or directed to, a single point. perifocus-See pericenter.
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erigee--The point at which a satellite orbit of the projections of the separatp lines of a
i4 the least distance from the center of the traverse upon perpendicutars to a fixed line
gravitational field of the controlling body or with which the traverse forms a closed fllire.
bodies; opposed to apogee. personal equation-The time interval between

perigee.twperlge period-See anomlistic pe- the sensory perception of a phenomenon and
Hod. the motor reaction thereto. A personal equa.

perihelon-The point in the elliptical orbit of a tion may be either poitive or negative, as an
planet which is the nearest to the sun, when observer may anticipate the occurrance of an
the sun is the center of attraction, Contrasted event, or wait until he actually seas It occur
with aphelion, before making a record. This is a systematic

perilne.-The point of closest approach of an error, treated as the constant type.

orbiting body to the moon. Also called 9eM. personal error-An error caused by ai indi-
cynthian. vidual's personal habits, his inability to per-

ceive or measure dimensional values exactly,
period-I. The interval needed to complete a or by his tendency to ract mentally and

cycle. 2. See orbital period. 3. Specifically, the physically in a uniform manner under similar
interval betwen passages at a fixed point of a conditions, Contrasted with blunder; mistake.
given phase of a simple harmonic wave; the
reciprocal of frequency. See also anomalIstic personal parallax-See instrument parallax.
period; "dical period; sidereal period. perspetive-The appearance to the eye of

period of satellite-See orbital period. objects in respect to their relative distance

periodic error-An error whose amplitude and and position.
direction vary systematically with time. perspective aim-Sec axis of homology.

periodic perturbationm-Perturbations to the
orbit of a planet or satellite which change permpective center-The point of origin or ter-
direction in regular or periodic fashion in mination of bundles of perspective rays. Thetime, such that the average effect over a long two such points usually associated with a

survey photograph are the interior perspec-
period of time is zero. tive center and the exterior perspective cen-

periodic terms-In the mathematical expression ter. In a perfect lens-camera system, perspec-
of an orbit, terms which vary with time in tive rays from the interior perspettive center
both magnitude and direction in a periodic to the photographic images enclose the same
fashion, angles as do the corresponding rays from the

permanent bench mark (PBM)-A bench mark exterior perspective center to the objects
of as nearly permanent character as it is photographed, In a lens having distortion,
practicable to establish. Usually designmted this is true only for a particular zone of the
simply as a bench mark-or BB. A perma- photograph. In a perfectly adjusted lens-
nent bench mark is intended to maintain ILA camera system, the exterior and interior

elevation with reference to an adopted datum perspective centers correspond, respectively,
without change over a long period of time. to the front and rear nodal points of the
Also called mowumented ben.h mark. camera lens. Also called center of projectm

perpendicular-A perpendicular line, plane, etc. perspective chart-A chart on a perspective
A distinction is sometimes inade between per- projection.
pendicular and normal, the former applying perspective grid (photograznmetry)-A net-
to a line at right angles to a straight line or work of lines, drawn or superimposed on a
plane, and the latter referring to a line at photograpl., to represent the perspective of a
right angles to a curve or curved surface. systematic network of lines on the ground

perpendicular equation (traverse)-A condition or datum plane. Also called Canadian grid.
equation to reduce to zero the algebraic sum See also grid method. (
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persP etivo map projectlon-A map projection rcaitinag .ediur (atm ,aphare); fWiu* t4
produced by straight lines radiating from a the parent body to act as A point mass, An! so
selected point and passing through points on forth. See also gravitational perturbatiom;
the aphor" to the plane of projection. Some- long period perturbations; lunlealar perturba-
times caled a geometric map projection, The tionm; nongravitatlonal perturbtilons: period.
plane of projection is usually tangent to the ic perturbations; c ular pert urbatir-nn; short

sphere which represents the earth at the can- period perturbatiom; terrwstirsl perturba-
ter of the area being mapped; the point of tions.
projection Is or, the diameter of the sphere rtr ritTeoitoasteledfe-

whic pats trouh th pont o tageac, Ing from 14 norinal orbit due to various dia-

turbing effects, such az nonsymmetrical grav-
perspective map projection upon a tangent cyl- itational effects, atmospheric drag, radiation

inder-A cylindrical map projection upon a pressure, and so forth. Sec calso perturbations.
cylinder tangent to a sphere, by means of perturbing factors (forees)-Tn celestial me.
straight lines radiating from the center of the chanicn, any force that ats on the orbiting

sphere. The geographic meridians are repre- body to change its orbit from a central force

sented by a family of equally spaced parallel orbit..

straight lines, perpendicular to a second fam-
ily of parallel straight lines which represent phase-i. (general) Of a periodic quantity, for
the geographic parallels. The spacing, with a particular value of the independent vari-
respect to the equator, of the lines which able, the fractional part of a period through
represent the parallels, increases as the tan- which the independent variable has advanced,
gent of the latitude; the line representing 90o measured from an arbitrary reference. 2. The
latitude is at an infinite distance from the visible aspect of an object. 3. (surveying)
line which represents the equator. Not to be The apparent displacement uf an ohjec! or
confused with the Mercator map projection to signal caused by one side being more strongly
which it bears some general resemblance. illuminated than the other. The resultant er-

ror in pointing is similar to the error caused
perspective plane-Any plane containing the by observing an eccentric signal. 4. (astron-

perspective center. The intersection of a per- omy) A stage in a cycle of recurring aspects,
spective plane and the ground will always caused by a systematic variation of the illu-
appear as a straight line on an aerial photo- mination of an object, The moon passes
graph. through its phases, new moon to full moon

perspective projection-The projection of and back to new moon, as its position relative
points by straight lines drawn through them to the sun and earth changes.
from some given point to an intersection phase age-See age of phase inequality.
with the plane of projection. Unless other. phabe angk -1. The phase difference of two pe-
wise indicated, the point of projection Is riodically recurring phenomena of the same
understood to be at a finite distance from the frequency, expressed in angular measure. 2.
plane of projection. The angle at a celestial body between the sun

perspective ray-A line joining a perspective and earth.
center and a point object. See also image ray. pha* inequality-Variations in the tide or tidal

perspective spatial model-Optical reconstruc- cunents associated with changes in the phase

tion of an area of terrain showing depth by of the moon. At new and full moon (springs)
viewing a pair of aerial photographs through the tide-producing forces of the sun and moona stereoscope act in conjunction, resulting in greater than

average tide and tidal currents. At first and

perturbations-In celestial mechanics, differ- last quarters of the moon (neaps) the tide-
ences of the actual orbit from a central force producing forces oppose each other, resulting
orbit, arising from some exte'-nal force such in smaller than average tide and tidal cur-
as a third body attracting the other two; a rents.
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Philadelphia leveling rod-A two-piece target phototontrol index nm-Any selectw bhoe
rod. with iraduatio, nmrks so styled that it map or photo index on which ground control
may also be used as a speaking rod. For and photo identified ground points (pass
heights greeter than 7 feet the target Is points and photogrammetric points) are de-
clamped at 7 feet, and raised by extending picted and identified. Contrasted with photo-
the rod. As a target rod, it is read by vernier control diagram.
to thousandths of a foot; as a speaking rod,
to hallf-hundredthst

photoadade--A photogrmmetric Instrument photode1Jliftloa-The systematic idefitlfca-
having a telescopic alidade, a plateholder, and tion, selection. and traing or outlining on
a hinged ruling arm mounted on a tripod aerial photographs of ground features that
frame. It is used for plotting lines of direction will correctly portray the terrain characteris-
and measuring vertical angle" to aelected fea- tics. See alo daU eall U.
tures Appearing on oblique and terrestrial photalomter-An instrument for measur-
photographs. ing angles from the true perspective center

photoangular-See an sdtor, to points on a photograph.

photobae---The distance between the principal photogramnmetric camera-A general term ap-
points of two adajacent prints of a series plicable to any camera used in any of the
of vertical aerial photographs. It is usually several branches of photogrammetry.
measured on one print after transferring the
principal point of the other print. photogrammetric compilation--See compilation,definition 2.

photocompose--To mechanically impose one or

more images by step-and-repeat . xposures in photogrammeiic control--Horizontal control
predetermined positions on a press plate or established by photogrammetric triangula-
negative by means of a photocomposing ma- tion methods. Also called minor control; mul.
chine. tilen coetroL 4 -

photo-contour map--Es entally, a topographic photogrammetric control point-A horizontal
map upon which the plalnimetric detail is de- control point which has been established by
picted photographically in its correct posi. photograinetric triangulation.

tion. It is usually prepared from converrent

photography although conventional vertical phokerammetric map-See stereometric map.
photography can be used.

photo-contour procs-.-A process developed to photogrammetric point-See pass point.

combine, in a photo-contour map, that infor- photogrammetric pyramid-An analytical
mation normally portrayed or, a topographic method for the precise determination of pho-
drawing and an cerial photograph. The sys- tographic tilt, consisting of a ground pyramid
tern usually is composed of three elements; a and a photo pyramid, which represent a spa-
conventional stereoplotter for contouring, a tial configuration formed by three control
rectifier for tilt rectification of the aerial points of known position on the photograph
photographs, and a zone printer to eliminate (forming a triangle) and the exposure sta,
relief displacement. It is designed to utilize tion. See also ground pyramid; photo pyra-
convergent photographs although normal ver- mid.
tical photographs can be utilized as well.

photocontrol bas--See control point. ton.
photocon" diagrant--Any selected base map photgrommetric survey-A survey utilizing

or photo index on which proposed ground either terrestrial or aerial photographs,
control networks, to include proposed posi-
tions for pass points, are delineated. Con- photogrammetric triangulatio-se phototri-
trated with photocontro| index map. angulation.
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photognranmery-The science and art of ob- photogtrph perpendicular- -The perpendicular
tairing reliable measurements of natural or from the interior perspective center to the
artificial features from their inage on a pho. plane of the photograph.
tograph. As used in cartography, it refers
more specificaily to the science of preparin photograph eplate-Thilane in the mt ra in
charts and maps from aerial photographs, which the plate or film is held. It is not ex-
See alo aerial photerggjtry; anayttcal actly the prinary focal plare of tho lei-, it

phlotognramMetiy; stereophotogrammetry; I- a plane placed so as to s cure the beat batl.
terrestrial photogrammetry, snce of sharp focus on all parts of the plate

or *11w. Alo called image plane,
photograph-A general term for A positive or

ngeative picture made with a camera on photograph plumb polnt-See preferred term
"nsitied material, or prints frn 3uch a @Wgtaph nadir,
c amera original. See alo aerial photograph; photographic datum-The effective datum for
convergent photography; eqivalent verticalphotograph; hih-obque photograph; homol, each photograph. It is a horizontal plane atogous photograph; horizon photograph; hori. the average elevation of the terrain, on which
gotai photograph; oriop photography; how. distances measured will be at the average

oblique photograph; metric photography; scale of the photograph.
molded aerial photograh; multiple-lens pho. photographic interpretation-The examination
tograph; oblique photograph; orthophoto- of photographic images for the purpose of
graph; panoramic photograph; pin-point pho. identifying objects and deducing their sig-
tograph; radar photography; split-vertical nificance. Often shortened to photointerpreta-
photograph; supplementary photography; tion.
terrestrial photogrMph; tricamera photog-
raphy; trimetrogon photography. photographic reading-A term used to describe

photograph center-The center of a photograph an elementary form of photographic interpre-
poas h indctedby-The ieager of the phogalh tation, usually limited to simple identificationas indicated by the inmges of the fiducial and description of objects imaged in photo-
mark or marks of the camera. In a perfectly graphs.
adjusted camera, the photograph center and
the principal point are identical. photographic reduction-The production of a

photograph coordinate-A system of coordi- negative, diapositive, or print at a scale
nates, either rectangular or polar, describing sualle than the original
the position of a point on a photograph. photographic survey-A urvey accomplished

photograph meridian-The image on a photo- from either aerial photographs or terrestrial
graph of any horizontal line in the object photogaphs, or from a combination of both.
space which is parallel to the principal plane.
Since all such lines meet at infinity, the image Photographic Zenith Tube (PZT)-The most
of the meeting point is at the intersection of precise instrument for meridian observations.
the principal line and the horizon trace and No corrections are required for level, azi-
all photograph meridians pass through that muth, collimation, or flexure. Each observa-
point. tion gives a measure of both the time and the

photograph nadir-The point at which a vertical latitude.

line through the perspective center of the photography-The art or process of producing
camera lens pierces the plane of the photo- images on sensitized material through the ac-
graph. Also referred to as the nadir point. tion of light. The term photography is some-

photograph parallel-The image on a photo. times incorrectly used in place of photo-
graph of any horizontal line in the object graphs; however, the distinction between the
space which is perpendicular to the principal process and the product is a valuable one and
plane. All photoraph parallels are perpen- should be observed, See also direct photog-
dicular to the principal line. raphy; indirect photography.
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photoidentificatlion (surveying)--The detection, photo plot-See photo Index.
identification, and marking of ground surveystations on aerial photogrnph_,. Poitthe iden.- potpral-Aom nntf ne.ycl .;
~tifiuton nd atiotnph reuie idurey method of precise determination of photo-
tificaton and location is required if survey graphic tilt which represents a specific spatial
data are to be used to control photogram- configuration formed by three control points
metric compilation, Aso called controlsa- of known position on the photograph (form-
tion identification. ing a triangle) and the exposure station.

photo index-l. An index map made by aset. When used with the ground pyramid, it per-
blinr the individual photographs Intu their mits the exact position of the exposure sta-
proper relative p-oltions and copying the tion to be determined and, by Analytical
assembly photographically at a reduced scale, techniques, the exact tilt of the photograph.
Al9 called index to photogrphy. 2. An over- See alo ground pyrauid,
lay, keyed to a base map, indicating the loca-
tion and area covered by individual photo- photo-revid map ha-A topographic or p ownimet-ric miap which has been revi 4y photo-
graphs and/or flight strips, A8o called photo planimetric methods.
plot; plot map; sortie plot.

photolnterpretation-Scc photographic Inter. photo revision-The process of making changes

pretation. on a map based upon information obtained
from a study of aerial photographs,

photointerpretatlon key-Reference materials photo acale-ee scale, definition 1.
designed to facilitate rapid and accurate iden-
tification and the determination of the sig- photosphere--The intensely bright portion of
nificance of objects or conditions from an the sun visible to the unaided eye.
nalyis of their photo images phototheodollte-A ground-surveying instru-

photointtrpretometer-A device, used in con- ment combining a survey camera and a tran-
junction with a pocket stereoscope, for mak- sit; used for measuring the angular orient&-
ing vertical and horizontal measurements. tion of the camera at the moment of exposure.

photollthogrphy-A lithographic printirg :ometimee called camera trast.

process in which photographe products are phototopography-The science of surveying in
used to produce an image on the printing sur- which the detail is plotted entirely from pho-
face. See also lithography; offset lithography. tographs taken at suitable ground stations.

See also terrestrial photogrammetry.
photomp-A reproduction of a photograph or

photomosaic upon which grid lines, marginal phototrLanriation-The process for the exten-
data, contours, place names, boundaries, and sion of horizontal and/or vertical control
other cultural data may be added. Planimetric whereby the measurements of angles and/or
and hydrographic features may be over- distances on overlapping photographs are
printed in various colors in which case it is related into a spatial solution using the per-
called a color-intensified photomap. spective principles of the photographs. Gen-

erally, this process Involves using aerial pho-
photomap back-up--A photomap printed on the tographs and is called aerotriangulation,

back of a line map of the same area and at aerial triangulation, or photograrnmetric tri.
the same scale. angulation. See also analytical nadir-point

photomapping.-The art of making maps and triangulation; analytical photo-triangulation;
charts by piecing together information analytical radial trianrulation; Arundel
gathered from other maps or charts, or from method; bridging; cantilever extension; di.
photographs. rect radial triangulation; extension of con.

trol; graphical radial triangulation; hand.
photomechancal-Pertaning to or designating templet triangulation; iaocenter tulangula.

any reproduction process by a combination tion; mechanical templet triangulation;
of photographic and mechanical operations, multiplex triangulation; nadir-point triango.
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lation; radial triangulation; slotted-Ieniplet picture plane-A plane upon which can be pro-"rlMOWstW"; Mlde-Womplet tillngatio.; jat' a systemn of liner or rays from an oh.
fteotemplet triangulation; fftrmtrianguta- )Pet to torm nn imagr or picture, In per-
dion; strip radial triangulation; templet spetive drawing, the system of rays is un.
meth*&. derqtcod to converge to a single point. In

phottril trvor -A ertcal-ngl traeme photograrnmetry, the photograph is the pic.

employing pliototrig methods; a procedure uepa.

for detormining elevptins tton-iometricaIy. plctare point-See control point.
wherein horizrital distances are determined lUotage Chart (PC)-A chart at the rcale of
photogrammetrically and vertical angles are 1 :)W,(WN) used for preflight planning and

* either measured instruflwftally in the rfldk, iflght nisiou udfoi- short..range flights

pilo chart-Spedcarts Issued monthly or
phototypesetter-A ty-pe setting unit compris- quarterly, covering tile oceans of the world.

ing two separate and independent units: the They show meteorological, ocean ographic,
keyboard unit and the photographic unit. and hydrographic data for use in conjunc-
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 backs.
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
graphic unit which produces a right-reading a trial in anticipation of a map scrics, to dis-
filn positive suitable for stick-up work. close the problems which occur in the various

stages of compilation, drafting, and repro-.
physical chamateristic (target)-The visible duction. It is later tised as a guide in develop-

material aspects of a target or installation, ing the series. Also called prototype.
including, but not limnited to, dimensions,
structural materials, predominant height, pilot's trace-Annotat ions made by the pilot on
configurat'an, and orientation of its various a flight map or werlay showing the fligl'
components such as buildings, structures, lines that were flown during a photographic
runways, and associated facilities and serv- msin
ices. pin (surveyng)--Steel pins used to mark tape

piano-wire tape--Piano wire used instead of a lengths when the measirement between two
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 triangrula. ALso called chairing pin; taping pin; survey-
tion. or's arrw; taping arrow.

pictochrome process-The process employed to pinholes-Tiny clear spots on negative images
produce pictomaps. Consists of three tonal caused by dust, air belle, or undissolved
separations photographically extracted from chemicals.
a photomosaic, block-out masks, drafted sym- pinpoint photograph-A single aerial photo-
bols, and names data. graph of a specific area or target usually

pictomap-A map supplement on which the taken at a large scale,
photographic imagery of a standard photo- pinpoint target-A target which is a precisely
mosaic has been converted into interpretable identified point rather than an area. C'on-
colors and symbols by means of tonal mask. trasted with area target. See also precise
ing techniques. installation poe~tion.

picture control point-See control point. pip-See blip.
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pitch-i. (air navigation) A rotation of an air- planetable-A field device for plotting the lines
craft about the horizontal axis normsl to it of a zsru.'y diroctly irom observations, It con-
hmgitudinal axIA so as to cause a nose-up or mists essentially of a drawing board mounted
now-down attitude, 2. (photogrammetry) A on a tripod, with a straightedge on which a
rotation of the camera, or of the photograph- sighting vaiie or telescope is mounted.
coordinate system, about either the photo- panctable map-A map compiled by planctable
graph y-axis or the exterior Y-axis: tip or methods, The term includes maps made by
longitudinal tilt, In some photogrammetric e field mapping on a base projection
Intrument and in analytical applicatlons, and field contouring on a planimetricbase

the symbol phi (#) may be used. map. ha

place-Sc postion. definition 2. phlmetble traverse-A graphical traverse ac-

place ame--The descriptive or proper name compiished by planetable methods.
assigned to cartographic featur", Policies planet-A celestial body of the solar system,
and decisione governing place names are es- revolving around the sun in a nearly circular
tablished by the United States Board on Geo- orbit, or a similar body revolving around a
graphic Names. star. See also asteroid; Inferior planets; inner

plane--See collimation plane; ground plane; planets; major planets; minor planets; ai.-
horizontal plane; nodal plane; photograph gatlonai planets; outer planets; principal
plane; picture plane; principal plane; tangent planets; superior planets.
plane; vertia plame. planetary aberration-The angular displace-

plane coordinate-See plane-rectangular co- ment of the geometric direction between the
ordinates, object and the observer at the instant of

light-emission, from the geometric direction
plane elliptic arc.-Any part of the line formed at the instant of observation.

by the intersection of a plane and an ellip- plaetary configwationa-Apparent positions
soid. of the planets relative to each other and to

plane parallel plate--See parallel plate, other bodies of the solar system, as seen from
the earth.

plane polar coordinates-A system of polar co- t
ordinates in which the points all lie in one planetary geometry-i. Mathematical treat-
plane, In the terminology of analytical ge- ment of the shape and figure of a planet. 2.
ometry, the distance from the origin to the Mathematical treatment of relationships be-of heradusvecor tween two or more planets and/or their
point is the magnitude of the radius vctor orbits. t

and the polar dihtance is the vectorial angle,
planetary precession--That component of gen-

planere-eetangular eoordinates-A system of eral precession caused by the effect of other
coordinates in a horizontal plane, used to de- planets on the equatorial protuberance of the
scribe the positions of points with respect to earth, producing an eastward motion of the
an arbitrary origin. The origin is established equinoxes along the ecliptic,
by a pair of axes which intersect at right planetoid-See asteroid.
angles, The position of a point is determined planmeter-A mechanical integrator for mes.-
by the perpendicular distances to these axes. uring the area of a plane surface. See aso
Sometimes called plane coordinates, polar planimeter.

plane survey-A survey in which the surface planimetric-base map-A map prepared from
of the earth is considered a plane. For small aerial photographs by photogrammetric
areas, precise results may be obtained with methods, as a guide or base for contouring.
plane-surveying methods, but the accuracy planimetric map-A map representing only the
and precision of such results will decrease as horizontal position of features. Sometimes
the area surveyed increases in size. called a line map.
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plzanh-niy-1. The sience of measuring plane plate--A thin, metal, plastic, or paper sheet,
surfaces; horizontal measurements. 2. Parts that carries the printing image and whose
of a map which represent everything ex. surface is treated to make only the image
cept relief; that is, works of man, and natural areas in4-rececptive. Also called press plate.
features such as woods and water. See alao color pitte; combination plate.

planisphere-A representation, on a plane, of plate coordinate*--The x and y coordiates of
the celestial sphere, especially one on a polar control points appearing on a photographic
projection, with means provided for making plate.
certain measurements such as altitude and plate level-A spirit level attached to the plate

auh, of a surveying instrument for leveling the
planisphoric aktrolabe-An astrolabe consisting graduated circle or, indirectly, making the

of a full graduated circle with a centrally vertical axis truly vertical.
mounted alidade and accessory adjustable
plates on which are engraved stereographic plate rduction--Scaling of control point im-
projections of the heavens and of the sphere ages on a stellar plate.
for local latitudes. Platonic year-See great year.

planning chart--One designed specifically for plot (plottng)-l. The mechanical or mathe-
planning flight operations. matical process by which points or detail are

planning map--Small-scale military map used located and positioned in relation to geo-

forgeneralplanning purposaes, igraphic or grid coordinates. 2. The location
for general planning purposes, of points established by field survey or au-

Plan Position Indicator (PPI)-1. A cathode- thoritative source material, 3. A grrphic or
ray indicator in which a signal appears on a an overlay containing such data.
radial line. Distance is indicated radially and
bearing as an angle. 2. In radar technique, a plot map-See photo indes.
cathode-ray indicator on which blips pro- plotting chart-A chart designed primarily for
duced from reflecting objects and transpond- plotting and dead reckoning or lines of posi-
ers are shown in plan position, thus forming tion from celestial observations or radio aids.
a maplike display. Relief, culture, and drainage are shown as

plastic block-The block of bonded cellulose- necessary,

acetate sheets, each sheet equal in thickness plotting scale-The relationship of the size of
to the contour interval at the scale of the the compilation to the size of the ground area
relief model, from which the terrain base it represents.
is cut. Also called laminate.

plumb bob--A conical device, usually of brass
plastic relief map-A topographic map printed and suspended by a cord, by means of which

sonalforThe plastic and d edin a geen y a point can be projected vertically into space
slonal form. The plastic medium is generally oe eaieysotdsacs

formed by heat and vacuum over a terrain or

model to achieve the three-dimensional rep- plumb line-1. The line of force in the geopoten-
resentation. tial field. The continuous curve to which the

ptst--A diagram drawn to scale showing land direction of gravity is everywhere tangential.

boundaries and subdivisions, together with 2. The line indicated by a plumb-bob cord.

all data essential to the description and iden- plumb point-See preferred term photograph
tification of the several units shown thereon, nair.
and including one or more certificates indi-
cating due approval. A plat differs from a plunge--See transit, definition 3,

map in that it does not neceesarily show addi- plus angle-See angle of elevation.
tional cultural, drainage, and relief features.
See also eadastral map. plus declination-See declination, definition 3.
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plus distancev--Frae&iimoi part of if00 leet usc4 small hole in the enaulsion or marking a asmall
in designatting the locatioi, of a !xint on a ring arourid flke detail point itsiff. ' lso called -

murvey line, as "4 + 47.2," rning 47.2 feet snap ma~rker. See W4o poAi-~tranhfer dovice.
beyond Station No. 4 or 447.2 feet from the pdtmeig mtoi(eifc*ln-h
irwitial point, mneasure.l along a specified line, pitchu fiiing etth sutiforecti er

See lso iluaataton.for tilt removal 1by the ;wwnu&' mtchig of

plus point-An inmermediate point on a traverse projected imgo poits to those plotted in *

course locat~ed by a pis distanee from the be- thoir corroct hoiz.ontal position on a Ora
ginning of the course, templet.

plan sight-See batkalght. point of certkiny- Jn a simnpic two point inter-

plus statior*-An ilvarrediste pMint on a tra- insetin p lms h a d t pint s con-tw
verse, not nt ark even tape length distance firmdbnh itersecting y or o a thir por cec-
from the initial point. See also plus distance; ime bysin throg ix teo oahrd poriche.
taping ststion.rapainthogtesa oi.

point-A position on a reiererce system deter- Point of Compjound Curvature (PCC-The
mined ?b. a ourvey. A fix. See 41so amhl punt on a line survey where a circuh-r curve
droniic point; ani&l paint; annex point; anti- )I onse radius is tangent to a cirm.'.lsr curve
Wsar pinlt; sstrogravvimetrc points; cardi- of a different radius, both curves lying on theI nal points- check point; control point; datum same side of' their common tangent.
point; detail point; distant points; first point Point of Curvature 'PU)-The point in a Mie
of Aries; imakge point: initial poizt; tu survey where a tangent end& and a circular
point; nodal poiat; oriontation poin~t; [4w curve begiims See also point of taagency
point; photognazmetric contrul point; plus
point; prindqpal point; principal-point as- point of cuW~-The point of tangency of two
sumuption sublunaer point; subsat~llte iolnrt; curvea, the direction of the extension of said
otboair point: substefar pofimt; _ pplevken. curves being of opposite alprn, sucti as tlhn
tal control point; -tie ikint; tiraing point; v'ertex of a Y of a railroad track or a point
wing pointe; witness point (USPLS). on the edge of a convex-concave leni. Can also

point adjustment-The first angular adjust- be applied toj the point of tange-ncy of a
mentrn urve copucatios. t cosiss ~ straight line and a c~urve where the direction
proprtiningtheerro inangls ~of extension of the line and curve are of

around a station so that the suin of all the opst in
adjusted angles is 36 0 . point of infiecltkn--The point at which a re-

point anmaly-Thc value of the gz-avity anoin- versal of direction of curvature takes place.
aJ' at a specific location as obsetwed or Point of Intersection (Pl)-The point where
predicted. the two tanLentsa of a circiflar curve meet.

point bane-A miaruscript which containx ra- Also termed the vertex of curve.
dial centers, picture points, pass points, con-
trol points, and tie points from the photo- poc', H' origin-Jee initial pont (LISPIS).
graphs used in the radial trangulation Point of Ileverae Curvature (PRC)-The point
method. of tangency conimon to two curves, the

point designation grid-A systerm of lines, hay- curves lying on the opposite side of the com-
ing no relation to the actual scale or orienta- mon tangent.

todrawn on a map, chart, or aerial photo- ponofsmey-h %itntefca
graph, dividing it into squares wo that points plane of a caruiera about wh~eh all lens di&-

ca~~be orereadly ocaed.tortions are symmetrical. If -'he iens were
point nuarker-A -Aevice used for identifying perfectly mounted, the poit of &yiinetry

points on diapositives b3 cither marking a would coincide with the principal point.
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Point of Tangeney (7J').-The point In a line psointing errorm-l! rrors which reflect the ac-
survey where a circular cuive ends and a curacy with which the floating mark of a

tangent begins. The point of tangency and stereoplotting system can be located ona
point of curve are both points of tangency, sharp model point. These errors generally
their different designations being deternined follow a more or less random distribution but
by 1he direction of progres along the line; show a systemtic trend -with progreassive
the point of curvature is rehehed firat. working time on the instrument due to eye

Point of Vertical! Ctirve, (PVC)-The point of faiu an itetctostrocpc e-
change from a line of uniform slope to a ception,
vertical curve, pointing line--See line of eullimation.

* Point of Vorticad Intersection (PVI' -Trhe point polar &,ds--!rhe primary axis of directn in a
of Intersection of two lines, each having dif- aystein of polar or spherical coordinates.

feret unfor sloes.polar bearing-In a system of polAr or apheri-
Point of Verticil Tangent (PVT)--The point of cal coordinates, the angle formed by the

change from a vertical carve to F line of uni- intersection of the refesence meridional plane
form slope, and the meridional plane containing the point,

Point Poositlon Data. (PPD)-rhe collective re- polar chart-i. A chart of polar areas. 2. A
su~t of an anialytical triangulation effort that chart on a polar projection. The projections
provides evaluated geodetic positions of photo most used for polar charta are the gnermonic,
identifable ground points or reseau in~ersec- stereogruphic, azimuthal equidistant, t.rans-
tIons. These positions are the result of an verse Mercator, and modified Lambert con-
e-daluated adjustmetit of the points to a formal.
specific mathematical surface and are ex- polar circle--Either the Arctic Circle (north
p-ressed in terms of latitude, longitude, eleva- polar circle) or the Antarctic Circle (south
thi, and poationai accuracy for each point,. oa crl)pointthe Istrumnt-.urn te eurey intru- polar cordine).- sytm ocorite

point to he srueteT trsshirsveial, hon pouse toordecrieA testin of acointein
zoutl towre the curatrely cale wih se th despecth ston orbitail oin

the targ't. origin by means of two directions and one
point-transfer device-A stereoscopic instru. distance; i.e., the vectorial angles and radius

rnent used to nwuk corresponding image vector inagnitude.
points on overlapping photographs. Also polar diatneter-The diameter of the earth be-.
ei'~ed transcriber. See uao point nmrker. tween the poles.

pointing-i. (mensuration) Placing the reticle polar distance--Anguiar distance from a celes-
or index mark of a precision ineasaring inl- tial pole; "he are of an hour circle between
atrument, such as a comparator, within the a celestial pole, usually the elevated pole, and
symmetrical center or center of gravity of a -. point on the celestial sphe~re, measured f rom
point being measured to determine its posi- the celestial pole through 180c. See also co.
tier, relative to the position of other points declination.

in sme ystm o cordintes 2.(streoom- polar grid-A grid systemn utilized for aerial
pilation) A Veneral term applied to the move-.h oa t ossso

men ofthetr~ingtabe o a ter~plttig navigation in teplrregions. I ossso
mentof te trcin tabe ofa sereolottn P. rectangular grid with x and y axes aligned

instrumont to specific control and/or picture wit thc 0010 an the 90-E--90O W
points on the daturn during orientation of a meridians respecti~-cly, When plot~;ed on a

stesomde. 3 Se lneof igt, efniton2. transverse Merca.tor map projection of the
pointing accuracy-The exactness, in surveying polar regions, it represents a system of tvan4-

or photogrammetry, with which the line of verse meridians and para" ls whose lxoles are
sight or floating mark can be di-ected toward at the intersections of the equator and the

a target or image point. 01-1801 meridian.



polar map proj*eUto--A 4mp projection een- pelastredial-.A mechanical counter for deter-
tered on a pole. mining the azimuth and altitude of Polaris

at any time. tpolar retion--S@* variation of the pole.
pole-1. Either of the two points of intersec-

polar orbit-An earth satellite orbit that has tion of the surface of a sphere or spheroid
an inclination of 900 and, hence, passe over and its axis. 2. The origin of a system of polar
the e ath's poles. coordinates. See also ctlea pole; deprmsed

polar orthographic map projecton-A map pr- pole; edipte pole; elevated pole; "UtAsme

jection having the plane of the projection o galaCtl€ pole; go pole, geo-
perpendicular to the axis of rotation of the mAtt l; magnetc pole; north gee-
earth (parallel with the plane of the equa- graphical pole; north geom anetic pole; north

tor); in this projection, the ggphic para- ographical pole; oth geomagnetic pole;

lels are full circles, true to scale, and the meog. na c pole mouth ol;eetil

geographic meridians are straight lines. pole; tranvere poleo

polar planimeter-An instrument used in meas- pole of the Milky Way-The pole in the galactic
uring areas from a drawing. The instrument system of coordinates.
rotates about a pole, hence Its name. poletar--See Polaris

polar raum-The radius of the earth measured polesr-S Polt r

along its axis of rotation. polychrome--,ee multlelor,

polar sat.lt*-Any satellite that panses over polyconic chart-A chart on the polyconic map

the north and outh poles of the earth; i.e.,

th' .! has an inclination of 900 with respect polyconk map projetion--A map projection
to the earth's equator. having the central geographic meridian rep-

resented by a straight line, along whieh the
polar stareographle map projection-A stereo- spacing for lines representing the geographic

graphic projection having the center of the parallels is proportional to the distances be-
projection located at a pole of the sphere. tween the parallels; the parallels are repre-

Polaris-The second-magnitude star, Alpha, in sented by arcs of circles which are not
concentric, but whose centers lie on the linethe constellation Urs Minor ,ULttle Dipper). cnetibtweeeneaH nteln

tA onstelaiown rs a inor s ta tletir, . representing the central meridian, and whose
Also known as the north star; polestar. radii are determined by the lengths of the

Polaris correction-A correction to be applied elements of cones which are tangent along
to the observed altitude of Polaris to obtain the parallels. All meridians except the central
the latitude. ones are curved. The projection is neither

conformal nor equal area, but It has been
polarization (optils)-The act or process of widely used for maps of small areas because

modifying light in such a way that the vibra- of the ease with which it can be constructed.
tions are restricted to a single plane. Accord.
ing to the wave theory, ordinary (unpolar. PorroKoppe principle-The principle applied in
ized) light vibrates in all planes perpendicu. some photogrammetric instruments to elimi-
lar to the direction of propagation. On nate the effect of camera-lens distortion.
passing through or contacting a polarizing The photographic positive or negative is ob-
medium (such as Polaroid or a Kerr cell) served through a lens or optical system iden-
ordi ,ary light becomes plane-piolarized, that tical in distortion characteristics to the cam-
is, its vibrations are limited to a single plane. era objective which made the original

exposure. In effect, this method of obnerva-
polarization flter-Any of the manufactured tion is a reverse use of the camera, with the

plastic fibers which plane-polarize ordinary focal plane becoming the object which is
light when it passes through the filter. Usu. imaged at infinity by parallel bundles of rays
ally identified by a trade name. emerging from the lens. The chief ray of
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each brndle assumes its correct dretion, and pientimi ammiey atrtorraphy)-A term
the cone of rays is identical to that whose used in evaluating the overall reliability of
verv-7 was the incident node of the camera the positions of cartographic features cn a
lens at the instant of exposure. The parallel map or chart relative to their true position, or
bundlrs may be observed by means of a tole- to an cstablished standard.
scopic system focured at infinity and made positional error (cartography)-The amount byrotAtable -about thc inc~de. t node of the lens. xtoalerr(rtgph)Teaoutb

imethodl abotfthe imnctin' en dto teoen. which a cartographic feature fails to agreeTil method of elininating lens distortioni is wtht rupoion

uwiized in photogrammetrc Instruments of with its true position.
both the monoswopic type, such as the photo- positioning camera-A camera uned for correla.
gonimeter, an;] the stereoscopic type used for tion purpose. in the ahd borne profile recorder
stereoplotting. system. It !a mounted on the radar antenna

and records the area illuminated by the radar
Porr prim--A prism that deviates the axis beam.

180 ° and inverts the image in the plane in
which the reflection takes place. It ay be poitive--. A photographic image on film,
described a two right-angle prisms cemented plate, or paper having approximately the
Logether. same rendition of tones as the original sub-

ject; i.e., light for light and dark for dark.
portable automatic tide gage-A small auto- See also diapositive; transparency. 2. In car-

matic tide gage, designed for use where a tography, an ink drafted sheet is essentially
short series of observatiora is necessary for a manually-produced positive,
the reduction o soundigs to a common
datum. poiltive altitude--Angular distance above the

horizon.
port plan--A speial purpos . large-scale map of

a port area showing piers, railroad exten- positive deflection angie-See deflection angle.
sions, ,eepair facilities, pilot office, custom- positive forming-In relief model making,
house, and other applicable non-navigational forming over a positive mold.
features positive lens--A lens that converges a beam of

positio-i. Data which define the location of a parallel light rays to a point focus. Also called
point with respect to a reference system. 2. converging lens; convex lens.
The place occupied by a point on the surface positi\ve mold-The cast pulled from a negative
of the earth or in space. Also called place. 3. mold when making a relief model.
The coordinates which define the location of
a point on the geoid or spheroid. 4. A pre- potential-A function of space, the gradient (if
scribed setting (reading) of the horizontal which is equal to a force. In celestial mecian-
circle of a direction theodolite which is to be ics and geodesy, the negative of the poten-
used for the observation on the initial sta- tial, sometimes called force function, is usu-
tion of a series of stations which are to be ally employed. See also disturbing potential:
observed. Also called circle position. See also gravitational potentiaL
adjusted position; apparent position; astro- potential disturbance--See disturbing poten-
metric position; astronomical position; es- tiaL definition 1.
tial fix; celestial line of position; circle of
poition; field position; fix; geocentric sta- potential of disturbing masses--See disturbing
tion position; geodetic position; geographic potential, definition 1.
position; line of position; mean position; pre- potential of random masses-See disturbing po.

Installation position (PIP); preliminary
position; relative position; supplemental pi- tental, definition 1.
tion; true position. power of a lens--See diopter; magnification.

Position angle-See Prailactic angle, defini- power of telescope (surveying)-The magniff-
tion I. zation of a telescope when focused at infinity.
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Pratt-Hayford theory of isotay-A theory of in length. These rods are usually graduated
iaoatati' compensation which assumes that in whole and fractional meters or in whole
every topographic excess or defect of nmss is and fractional yards. Often referred to as
compensated by an equal and opposite defect meter rods or yard rods.
or excess, evenly distributed immediately be- Precise Radar Signficant Iemtion (PRSL)-
low it between ground level or sea-bottom The horizontal and vertical values derived
level and a fixed depth, called the depth of for a selected g nd feature that Is radar

compensation, commonly 113.7 kin. Also significant. The return may be either positive
called fermenting dough theory. or negative.

precesson-Change in the direction of the axis precision---The degree of refinement in the
of rotation of a spinn=ing body, as i gyroscope, performance of an operation, or the degre
when acted upon by a torque. The direction of perfection in the Instruments and methods
of motion of the ,xis is such that it causes used when making the measurements. Pre-
the direction of spin of the gyroscope to tend cision relates to the quality of the operation
to coincide with that of the impressed torque, by which a result is obtained, and is dis-
See also apparent wander; drift; Sewral pr tinguished from accuracy which relates to
cession; topple; topple axis; total drilt the quality of the result.

precession in declination-The component of precision altimeter-A sensitive aneroid barom-
general precession along a celestial meridian, eter.
amounting to about 20".0 of arc per year. precision camera*-A relative term used to

precession in right ascension-The component designate any camera capable of giving high
of general precession along the celestial equa- resolution and dimensional results of a high
tor, amounting to about 46".1 of arc per year. order of accuracy.

precession of the equinoxe--The conical mo- preferred datum-A geodetic datum selected as
tion of the earth's axis about the normal to a base for consolidation of local independent
the plane of the ecliptic, caused by the attrac- datums within a geographical area. The pre-
tive force of the sun, moon, and other planets ferred datums are: North American Datum
on the equatorial protuberance of the earth. of 1927, European datum, Tokyo datum, and
See also general precesion. Indian datum. Also called major datum.

Precise Installation Position (PIP)-Geodetic preliminry-Not of the desired accuracy and
coordinates of installation reference points precision, and adopted for temporary use
reflecting their maximum possible refinement with the proviso of later being superseded.
by utilizing all intelligence sources and opti-
mum computer techniques of analytical area preliminary edition-See provislom edition.
adjustment, preliminary elevation-An elevation arrived at

precise level-An instrument designed specifl, in the office after the index, level, rod, and
cally for obtaining precise results by direct temperature corrections have been aplied to
leveling techniques. It is essentially the same the observed differences of elevation and new
as an engineer's level except that it contains elevations have been computed.
micrometer screws for more precise leveling preliminary orientation-An initial, rough ori-
of the instrument and contains a prism ar- entation of projectors prior to accomplishing
rangement whereby the level bubble can be relative orientation of a stereo model, It is
observed simultaneously with the rod read. the approximate leveling and scaling of the
ing. instrument frame and projectors, based on

precise leveling rd-A rod used for precise the best estimate of what their ultimate ori-
leveling. The graduations are on an invar entations are assumed to be.
ribbon which is maintained under constant preliminary position-In the adjustment of tri-
tension and which, for all practical purposes, angulation, the term preliminary is applied
eliminates the need for correcting for changes to geographic positions derived from selected
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observations for use In forming latitude and primary compilation-A specially prepared
longitude condition equations, matte plastic material used to depict sound-

preliminary survey-The collection of s y Ing data corrected to true depths in bathy-

data on which to base studies for a proposed metric compilations.
project. See also reconnaissance survey, primary great circt--A great circle used as the

preliminary triangle-In the adjustment of tri. origin of measurement of a coordinate; par-
angulation, the term preliminary is apted to ticularly such a circle 900 from the poles of
triangles derived from selected observations a system of spherical coordinates, u the
for use in forming latitude and longitude equator. Also called fundamental circle; pri-
condition equations& .u efreW

pre-punch register system--A method in which primary station-See maIn..cheme station.
a system of precisely located holes are primary tide station-A place at which con-
punched in the margins of map or chart ma- tinuous tide observations are made over a
terials (such as films, vinyls, etc.) prior to numi-er of years to obtain basic tidal data for
their actual use. Exact register of materials the locality.
can be accomplished by placing register studs prime fictitious maddian-The reference merid-
(small plastic or metal pins) through the ian (real or fictitious) used as the origin forholes thereby assuring exact register of de- measurement of fictitious longitude.
tail.

press plate-See plate. prime grid meridian--The reference meridian
of a grid. In polar regions it is usually the

press proof-A lithographed impression taken 180*-0 ° geographic meridian, used as the
from among the first copies run on the press origin for measuring grid longitude.
and used for checking purposes. Also called prime inverse meridian-See prime transverse
pres puil. meridian.

press Pu Se rom proof. prime meridian-The meridian of longitude 0° ,
pressure altimeter-See barometric altimeter. used as the origin for measurement of longi-

tude. The meridian of Greenwich, England,pressure altitude--Altitude in the earth's at- is almost universally used for this purpose,
mosphere above the standard datum plane;
standard sea level pressure, measured by a prime oblique meridian-The reference ficti-
pressure altimeter. Commonly used to indi. tious meridian of an oblique graticule.
cate flight levels, prime tranverse meridian--The reference me-

pressure gage-A tide gage that is operated ridian of a transverse graticule. Also called
at the bottom of the body of water being prime inverse meridian.
gaged and which records tidal height changes prime vertical-See prime vertical circle.
by the difference in pressure due to the rise
and fall of the tide, prime vertical circlo--The vertical circle

through the east and west points of theprimary-See primary body. horizon. It may be true, magnetic, compass,

primary bench mark-A bench mark close to a or grid depending upon which east or west
tide station to which the tide staff and tidal points are involved. Often shortened to prime
datum originally are referenced. vertical

primary body-The celestial body or central prime vertical plane-The plane perpendicular
force field about which a satellite or other to the meridian plane (astronomic or geo-
body orbits, or from which it is escaping, or detic) containing the normal. The intersec-
towards which it is falling. Often shortened tions of the astronomic prime vertical plane
to primary. with the horizon are the east and west points.

primary circle-See primary great circle, principal axis-See optical axis.
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principal distance-. The perpendicular dis- kl; prinal Ue; priaelpal mmidia; puin-
tarce from the interntl pterptctiv center to cpiw para&l; vanishing oth; varisng point.
the plane of a particular finished negatIvc or principal planets-The larger bodies revolving
print. This distance is equal to the calibrated at sn in-Teary rr bis e
focal length corrected for both the enlarge- about the sun in nearly circular orbits. The

nent or reduction ratio and the film or paper known principal planets, In order of their
eritag or extonstion and thefil thpe distance from the sun, are: Mercury, Venus,

same perspective angles at the Internal pe- arth, Mars, Jupiter, Saturn, Uranus, Nep-

spective center to points on the finished nega- tuns, and Pluto,

tive or print, as existed in the taking camera principa point (photqrammetry)-The foot of
at the moment of exposure. This is a geo. the perpendicular from the interior perspec-
metrical property of each particular finished tive center to the plane of a photograph. See
negative or print. Sometimes called effective aUo photograph center.
focal Iepith. L (multiplex) The perpandkiular
distance from the internal perspective cater prcftipal-point auumpil"Of--The asumption
of the projector lens to the plane of the with respect to approximately vertical photo-
emulsion side of the diapostive. graphs that radial directions are correct if

measured from the principal point.prvndpel-dlstamc. er'sr-ln a stereplotting

system, an instrument error resulting from principal-point error-A personal error in
improper calibration of the aerial camera, which the principal points in a stereoplotting
diapositive printer, or projector. The error Is system are displaced in such a manner that
of little importance in a flat surface model they have unequal x-components with a re-
but the effects are increased In proportion to sultant error in vertical scale. Such errors
the relief in the model. are usually introduced into the system by

prin a f - feither improper orientation of the diapositive
tf- ew oplate in the printer, in the projector, or both.

prindipal Une--The trace of the principal plane
upon a photograph (e.g., the line through the principal-point aA radial from the prin-
principal point and the nadir point). cipl point of a photograph.

principul merldian--. (USPIS) A cardinal line pndpl-poLt trangulation-See radial tri.

extending north and south along the astro- a.guatIOn
nomical meridian through the initial point, principal staton-Se. man-sheme station.
slong which township, section. and quarter.
section corners are established. 2. (photo- principal vertical cirle-The vertical circle
grammetry). Se principal line. through the north and south points of the

horizon, coinciding with the celestial merid-
principal parallel-The photograph parallel ian.

passing through the principal point.
print-A photographic copy made by projection

principal plane-. (optics) A plane through a or contact printing from a negative or tras
principal point and perpendicular to the opti- parency. See also contact print; diapoeeitve;
eal axis, 2, (photogrammetry) The vertical enlargement; photogaplic reduction; projee-
plane through the internal perspective cen- tim print; ratio print; rectifed print; trans-
ter containing the photograph perpendicular formed print.
of a tilted photograph. In the case of a truly
vertical photograph the principal plane and prism-A transparent body bounded in part by
the other planes and lines cited subsequently two plane faces that are not parallel; used to
have no meanig. Se4 a8o AXIS o homology; deviate or disperse a beam of light. See also
axis of tilt; grouwu parallel; ground trace; Amdi prim; dove prim; horlson prism;
horizon trace; isometric parallel; line of index prism; Poro prism; trating prism;
Cemtat Nalh; lM of Oqu sCale; mapparal- redecting prism; right-angle prism; roof
Iel; photograph meridian; potowph paral- prism; rhomboidal prim; wedge.
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P intle astrglabe-An strolabe consiting of PROP includ..., in addition to the renuire
a telescope in a horizontal position, with a rnents, information on the availability of the
prism and artificial horizon attached at its requirel coverage, on in-work status, and on
objective end. used for determining astro evaluation# relative to the Improvability
iotnic positions, capability through the application of newly

prismatic caapin-A small rmagnetiecomas acquired source miaterial. The priority se-
*hold in the hand when in us Weure quence of the 16st, used as a guide in deter-

with peep sights and rlass ora soarne mining the order for production assignment,
that the matgnetic bearing or *2imuth of a is computer developed through the applica-

linecanbe eadat he ametim tht ~ tion of point values to the various data fields
line can be redatte m im ha h of the PROP.

priamath orrer-That error due to lack of prO-A vertci section of the surface of the
parallelism of the two faces of an optical ele- ground, or of underlying strata, or both,
ment, such as a mirror or ai shade glass. aln anly fixed line.

proabl eror-r. mesurd vlue itt. he profile levehng-The determninatio~n of eleva-
most probable value of the resultant error in tinofoiathrtmsueinrvl

the~~~~~ ~~~ Wesrmn.Ti iapu-rmns aong a definitely lcated line, suth as the
quantity thAt may be larger tha the re et-lieo hgwy
sultant error, or smaller than the resultvit prwgen suketch-A map or sketch showing
error, and its probability, of being larger is work accomplished. In triangulation anid tra-
equal to it4 probabdity of being saller. verse surveys, esch point establishied lei

shown on the progress sketch, arnd 2iso linesproem camera-see copy ernmers, observed over and base aines rneautred. In a
process ieee-A lens for photochemical copying, leveling survey, the progress sketch shonws

enlarging, or projection purmwse, free from the' route followed and the towno passed
aberrations, usually of low aperture and of through, but not necessarily the lorationis of
symmetrical construction. the bench market,

Process photography-Line and halflione pho- progieaglve motionl-Mation- in an orbit in the
tography in which the resulting negatives utiual orbital direction of celestial bodies
and positives are subsequently used in the wi~hin a given system. Specifically, of a satel-
preparation of press platos. lite, motion in the same direction to the di-

ptodtkn map r chrt)-he poces etion -4 the prinry. Opposite of retro-
ducing a map or chart. This procem stats rd oin
with the assembly, evaluation, and selection brogrestdve proofs--A series of color prints
of source material to be used and ends with that show the individually separated color
the distribution of the end product to poten- printings of a job and their progressive comn-
tial users. 'The acquisition of any type of binations as each color is overprinted.
source material such an aerial photogrAphY,
ground surveys, etc.., is rot considered a step proection-1-. (geometry) The extension of
in the map or chart produ,~tion process; t hese lines or planes to intersect a given surface;
are separate tasks withiln themselves, result- the transfer of a point from one surface to a
ing in an end product atich as an ac.vial phto corresponding position on another surface by
graph knd will be treated as 3uch in docu- graphical or analytical methods. See also map

merts elaingto appngand charting ac- projection. 2. (photography) The Process ofment reatin tomappng lacinZg: neg-ative or positive photograph in
a projecting camera and reproducing the

Production Priority hant (PROP)-A Defense Image on a screen or on a sensitized photo-
Intelligence Agency publication incorporating graphic medium. 3. (surveying) The exten-
the requirements of all Unified and Specified sion of a line beyond the point.. which deter.
Commnands and Military Departments. The mine its character and position. The transfer
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of a series of survey lines to a single theoreti, prolate spheroid-An ellipsoid of rotation, the
cal line by a eries of lines perpendicular to longer Rxis of which Is the axis of rotation.
the theoretical line. In surveying a traverse, Also called prolate ellipoold of rotation.
a &eries of masorcd short lines may be .zo- proloatlon--In surveying, n line is prolonged
jected onto a single long line, connecting two when the last seent of the usvpyed lne
main survey eations, and the long line i is extended i the same directon as the ng-

the treMed asa measuredlUna ot the tra- setnddI h medrcin stess
ten tree av e. meat !tsetf, A prolongation of a curve underverso. See 8L#o pr s such a deftition of extension would be a line

projeettie€ion mtation-Tho determination, tangent to the curve at the point of exten-
from a set of tables dcrived from formula alro, although the term frequently is used to
of the true ahapc and dimensions of a map mean a continuation along the curvature of .
projection, for the purpose of constructing the curve.
sach a projection. Se also grid computation. prwof-A trial print, produced by any method,

projectioa dlstart.e--The distance from the ex- for examination or editing, to be marked for
ternAi node ot a projection lens to the plane necessary corrections or approval. See also
onto whi h the image Is projected. eor eomposlte; color proof; color-proof

proces; compoelte; al composite; galley
prjjftin print--An enlarged or reduced pho- proof; and proof; 0. K. shet; pres proof;

togrmphic print made by projection of the prooftng; progremive proofs.
image of a negative or a transparency on a
sensitized surface. prosig-The operation of pulling proofs of

plates for proof-reading, revising, approval,
projection printer-An optical device for en- and other purposes prior to production print-

ling or reducing the Image of a negative ing.
or positive transparency by projecting It ontoa eatie suf~ proper motion--That component of the space

motion of a celestial body perpendicular to the
projection table--Data made avalabt, in tabu- line of sight, resulting in the change of a

lar form for determining a definite relation- star's apparent position relative to other
ship which exists between any grid intersec- stars, expressed in angular units.
tion and any adjacent intersection of latitude
and longitude lines on the map projection. property mPn-See cadstrwma.

projection d ad p land survey.
lar to and inside the neatline of a map placed proportionate measuremet-A measurement
to indicate points through which parallels that applies an even distribution of a deter-
and meridians would pass if they had been mined excess or deficiency of measurement,
extended. Small ercs marks indicate where ascertained by retracement of an established
the lines intersect within the map. line, to provide concordant relations between

all prt. See allo double proportionate mess-
projector-An optkal Instrument which throws

the image of a negative or print upon a screen

or other viewing surface, usually at a larger prototype--es pilot sheet.
scale. See also rBftin projector. proaudorad doUon-A map or chart printed and

projector station-The position of a projector distributed for temporary use with the pro-
unit of a skereoplotter when absolute orients- viso that it will later be superseded. Also
tion has been accomplished. This position called preliminary edition.
recreates the conditions existing at the cor.responding camera station at the instant of provisionml ap-Any nonoficia map, photo, or
exposure, other material which i used as a map. It may

vary from a highly accurate captured enemy
prolate eMlliod of rotation-c.e prolate sphe- map, which has not been sanctioned for use,felt to a hastily made drawing or sketch. It is
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usually a hostily made line map based on based on this datum has been converted to
aeriW photographs, used as a map supple- the European datum through conuon survey
ment. stations.

poudoemo e stereo--A three-dimensional Im- pull up--Soo se-etiof over 4y.
preusion of reiiei which it the reverse of that
actually existing when the poultions of a PYIy mi itr-A small cup type rurrent meter

I stereo pair of photographs are interthanged, for use in low-velocity rneasurements in &a.
Also caled No* stere; inwvetd sterw; re- low strems, This meter is used in conjunct

ves o tion with wading rods only.
p Ubeio isel*--Ste reproduction scak. Pythagras right-aalgle In'ersor-A simple

p h device which provides a mechanical solution
published -for linear and angular elements of rectifica.

Pulkovo 1932 datum-A datum computed on tion, thus permitting any enlarger to be made
the Krassowski ellipsoid with its origin at autofocusing provided negative, lens, and
Pulkovo, U. S. S. R. Much of the survey data easel planes are parallel,
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quad-Abbreviated form of quadrangle. meAsuring approximately 1/j mile or. each
aide and conteaning approximately 160 acres;qudmngle--A rectangular, or nearly so, area usually identified as the northeast quarter,

covered by a map or plat, usually bounded by northwest quarter, southeast quarter, or

given meridians of longitude and prallels of nthwt q s quarterIo
latitude, or by given grid lines. Sometimes southwett quarter of a particular cton.
shortened to quad; atso called quadrangle quarter-section corner-A corner, at an extrem-
map. See also standard quadrangle. ity of a boundary of a quarter section, theo-

quadrangle rp-See quadrangl. retically located midway between the control-
ling stion corners, or 40 chains from the

quadrangle report-A brief history of the map- controlling corner depending on location
ping of a specific quadrangle. It accompanies within the township.
the mappIng material through each phase of quarter-quarter ectlon-(USPLS) One of the
production, and is filed with the map ma- quadrants of a quarter section; normally a
terial. The narrative summary for each oper- quadrantl ofa ar s in;nly a
ational phase streasea conditions that may quadrangle measuring approximately mileh on each side and containing approximately
affect later phases. 40 acres; usually identified as the northeast

quadrat-. (mathenutics) A sector having quarter, northwest quarter, southeast quar-
an arc of 900 2. (surveying) A surveying or ter, or southwest quarter of a particular quar-
astronomical instrument composed of a grad- ter section and section.
uated arc about 900 in length (1800 in range).
equipped with a sighting device. The quad- quarter-quarter section corner-(USP.) A
rant may be considered a form of sector, corner at an extremity of a boundary of a
Some survey quadrants combine both survey- quarter-quartei section; midpoint between
Ing and astronomical functions. the controlling coners on the section or

township boundaries. Also called sixtoenth-
quadrature.-1. The position in the phase cycle section corner.

when the two principal tide-producing bodies
(moon and sun) are nearly at a right angle quartz pendulum-A pendulum of fused quartz
to the earth; the moon is then in quadrature used for determining the acceleration of gray-
In its drat quarter or last quarter. 2. The ity. Quartz ia employed in the construction
situation of two periodic quantities differing because its thermal expansion coefficient is
by a quarter of a cycle, only one-fourth that of invar.

quarter sectk-(USPLS) One of the quad. quintant-A sextant having a range of 1440;
rants of a section; normally a quadrangle or an arc of 720.
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radar--I. A method, system, or technique of radar photography-A combination of the pho-
teing beamed, reflected, and timed radio tographic process and radio techniques. Elec-
waves for detecting, locating or tracking o- trical impulses are sent out in predeternined
Jert, and for meaturing altitude. 2. The elec- directions and the reflected or returned rays
tronic equipment or apparatus used to men. are utilized to present images on cathode-ray

erate, tra iit, receive, and usually, to dis- tubes Photographs are then taken of tle in-
play radio scaninkg or locating w~ves; a radar formation displayed on the tubes.

set. An Iacronym for "-trdo detectionagd radar prediction DateaTae-I t brechnig' p. osense, radar prediction is separated into two
radar altimeter-An instrument used for de- major categoried frience prediction, and
termning aircra t flying height above ter- analytical prediction.
rain by measurement of time intervals be i
tween emission and rct turn of electromag- Radar Prediction Data Table (RPDT)-A rec-
netic pulses. ord in standardized form of radar signifi-

rada alitue--Te atitde f anairraf or cant data, derived from the analysis of aerial
rada alitue--Te atitde f anairraf or photographs and intelligence material used

spacecraft as dletermined by a radio altim- in the preparation of the ARPA. See also
eter; thus, the actual distance from the near- amrdipeiconnlys AP)

eat terrain feature.

radar chart-A chart intended primarily for radar prediction formats-Radar predictions

use with radar, or one suitable for this pur- appear in a wide variety of formats, gener-

pose. ally indicative of intended application. The
four most common formats are: spot predic-

radargramnietry-That branch of photog--m- tions, strip predictions, radar intelligence
rnetry utilizing photography of radar im- maps (RIM), and Series 200 Air Target
ages to obtain reliable measurements of nat- Charts.
ural or manmade features.

M- radar prediction types--Each major radar pre.
Radar Itellegente Map (RJM)-An intermedi- diction category is divided into three types

ate element in the process of light-optical ra- of predictions. These are: single heading pre-
dar simulation and in the production of an- dictions, omni-directional predictions, and
alytical predictions,. omni-gain predictions.

Radar Intuigenee/Sarfkee Height (RI/SH)
overlay-An overlay keyed to the area radar radar reconnaissance-The use of radar (and
prediction analysis (ARPA) base which de- radarscope photos) based on aircraft, naval
picts radar intelligence and significant re- vessels, and vehicles to procure information
flective surface/height areas. In areas of ex- concerning terrain and culture.
ceptionally dense culture, h-i additior d over- radar reflectivity plate-A scaled, three-dimen.
Ay depicting surface/height (S/H) areas, sional model of a target area constructed of
only, is a required component of the ARPA. radar reflective mater. Is on a transparent
See also rem radar prediction analysis plastic plate, used in a radar trainer to simu-
(ARPA). late the radar returrs of that area. Also

radar map-A map produced through the ap-. called radar simulatior plate; radar trainer
plication of radar techniques. plate.
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radar reflector-A device capable of or intended radial center-The aelv+ed point cp a pi a-
for reflecting radar signals, graph from which radial. (directions) to

radar return analys-Thoe~ items of the radar various image points are dra, i or meaured - I
that is. the origin nf radial . The radial cn-

signficance analysis code (RSAC), the spe- ter is either the nal point, the nadir
cial area (SA) information, and the radar point, the isocer' ar aubatitu utar.
significant power line (RSPL) information
which have been developed from an analysiscalled c on; center pont.

of cartographic, photogrsphic, and inteli- radial distortion--Li, 'isplacement of im-
gence sources. age points radially to froin the center of

Radar Iletut Cud. (RRC)-An omni-direc- the image field, caued ;y the fact that oh-
jects at different angular distances frwi tho

tionl radar ;rTdiction based on the decibel lens axis undergo differeit magnifications.
radar prediction system, and depicted in a
color code on certain air target charts. radial line (surveying)-A rL.dius 'ine of a cr-

cular curve to a designated point in tWe
radar shi',ow-A condition in which radar aig- curve; if the line is extended beyond the

nai do not reach a region because of an in- convex aide of the curve, it is a prolongation
tervening obstruction. of the radial line.

Radar Significance Analy.ns Code (RSAC)- radial-line interlgctiow-That point at which
The unique radar intensity categoies, of two or morm radial lines cro' , or intersect.
built-up areas and other radar meflective ob-
jects and structures based on surface ma. radial lne plotter-See radial plotter.
terial/height factors, and depicted by a sys- radial motion-Motion along a radius, or a com-
tm of color coding. ponent in such a direction, particularly that

Rzdar Signifliant Power Line (RSPL)-A comporent of space motion of a celestial body

power transmission line which, because of its in the direction of the line of sight.

unique physical characteristics and/or volt- radial plot-See radial triangulation.
age capacity, is known to possess radar re- radial plotter-A device whereby two overlap-
flecive qualities, and is therefore distinc- ping photographs are ,dewed stereoscopically,
tively displayed on a target graphic, and the planimetric details in their common

radar simulation plate-ee radar reflectivity area can then be transferred to a map or
plat. base sheet through a mechanical linkage util-

radar target-An object which reflects a suffl izing the radial line principle. Also called

cient awount of a radar signal to produce an radial line plotter.

echo signal on the radar screen, radial sector--See templet cutter.

rptar trainer plate-Se radar reliattivlty pklte. radial triangulation--The aerotriangulation
procedure, either graphical or analytical, in

d (photogtanetry)-A line or direction which directions from the radial centei, or
trom the radial center to any point on a pho- approximate radial center, of each overlap-
tograph. The radial center is *iimed tO be ping photograph are used for horizontal-
the principal point, unless otherwise deig- control exteniu. by the successive intemec-
nated (e.g., nari.' radial). See allo isoradial; tion and resection of these direction lines. A
nadir radial; princtipl-polnt radial radii triangulation also is correctly called a

radial a-umption-In an aerial photograph radial plot or a minor-control plot. If made
covtaining both tilt displacement and relief by analytical methods, it is called an analyti-
displacement, neither the nadir point nor the cal radial triangulation. A radial triangula-
isoz.nter in t.e theoretically correct radial tion is assumed to be graphical unleas pre.
center, The photographic nadir point should fixed by the word analyticel. It is also
be used as the radial center if relief is the assumed to be based on the principal point
major consideration and the im ter should unless preficed by definitive terms such a3
be used if tilt is the major consideretion. isocenter or nadir point.
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radiant energy-The energy of any type of range Ander-Aii instrument, using the par-
electromagetic radiation. See also radiatioi, allax principle, for finding the distance from
definition 2. a place of observation to points at which no

radiation-I. (surveying) The process of locat. instruments are placed,

ing points by a knowledge of their direction range li1e--(USPLS) A boundary of a town-
and distance from a known point. The diree- ship surveyed In a north-south direction. See
tions may be aaimut.% or bearings read from also towuldfp line (USPLS).
a theodolite or graphical directions deter- range pile--Any pile serving as a guide for
nwined by alidade and p anetable, The dis- marine surveying.
tances may be taped or measured by stadia.
2. The prome by whch elwtromagntt en- M peI--Sef rang rod.
ergy ii propagated through free space by range-rate data-nformaton gathered by an
virtue of joint undulatory variations in the instrument that measures the rate of change
electric and magnetic fields in space. in the distance (range) to a moving object.

raeto-faity chart-See enroute chart. range rd-A slender wood or metal rod, 6 to 8
radio interferometer-An interferorneter oper- feet long, with a pointed meta shoe, usually

ating at radio frequencies; used in radio painted in contrasting colors (red and white),
astrnom an inhatllie tackng.alternately, at Moot intervals. It is fre-

astronomy and in satellite tracking. quently used as a sighting signal at the ends

radus vector-The line (distance) and direction of traverse courses. Also termed line rod;
connecting the origin with the point whose lning pole; range pole; ranging pole; sight
posi'ion is being defined. See also polar co- rod.
ordinatea, range signal-A buoy, rod, flag, or other similar

random error-See accidental error. object used to mark and identify range points
when conducting soundings during a hydro-

random Une-A trial line, directed as closely as graphic survey.
possible toward a fixed terminal point which ranging data-Information gathered by an in-
is invisible from the initial point. The error

strument that measures the distance (range)of closure permits the computation of a t h beti usin
orrect'on to the initial azimuth of the ran-

dom ilne; it also permits the computation of ra ing-hl-4ee wigglng-in.
offsets from the random line to establsh
points on the true line. rangin poe-See rnge rod

rate station-See drift station.
random tver -A survey traverse run fromratimeter

one survey station to another station which
cannot be se from the first station in order ratiometer-An instrument used to help solve
to determine their relative positions. the mathematical relationship of a photo-

graph to a mosaic. It determines scale ratios
range--I. The distance between any given point from which, through mathematical formu-

and an object or target. 2. The difference be- las, a rectified print can be made on a prop.
tween the maximum and minimum of a given erly calibrated rectifying printer.
set of quanti Lies. See also distance. 3. Two or
more objects in line. Such objects are said to rational horizon-See celestial horizon.
be in range. 4. (USPLS) Any series of contig- rationmlization method-A technique of rela-
uous townships situated north and south of tive orientation which takes into considera-
each other; also sections similarly situated tion the limiting factors of the equipment
within a township. 5. The well-defined lines or being ubied, the nature and variations of tilt
courses whose positions are known and are and crab angle3 At successive camera stations,
used in determining soundings in a hydro- and providing approximate projector adjust-
graphic survey. ments based on these data.
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rato print-A print in which the scale has bee recomplatim-The process of producing a map
chanrd from that of the negative or trans. or chart that is eMentilly a new item and -
parency by projection printing. which replaces a previously published item.

ray of lght-The gemetrical corcept of a NormbiUy, recompilation of a map or chart
rayng clehent e lightprogatloept of involves significant change to the horizontalsinglh element of light propagated in a position of features, revision of verticalstrigh lie ad o inint 'ne cr- .e values improvements in planimetrie data, or
tion: used in analytically tracing the path of
light through an optical system. See a4o any combination of these factors.

beom of light; pencil of Ulght. reconaissance-A mission undertaken to ob-
ray arseng (optic)-A trigonometric calcula- tain, by visual observation or other detection

ti of the path of a light ry through au o method&, information about the activities andta oftepa ofl re'ources of an enemy or potential enemy; or
tical system. to secure data concerning the meteorological,

Raydist-The trade name of an electronic dis- hydrographic, or geographic characteristics
tance-measuring system. A non-line-of-sight of a particular area. See a4o aerial reconnals-
system capable of simultaneous multi-party, eame; hydrographle reconfasaee; triang-
range-hnge operation; it gives continuous uation reonalsauee.
range information from two Lase stations r k The plotted results of a
operating simultaneously with one or more reconnaissance survey and data obtained
aircraft and surface vessels. from other ources.

rel imago-An image actually produced and recoazalwance photography-Aerial or terres-
capable of being shown on a surface, as in a trial photography for intelligence or other
camer. purposes.

zear element-See lw enSla nt. reconwniiamnce sketch-A drawing which re-
rear nodal point-See nodal point. sembles a reconnaissance map but is lacking

recant-To change a map from one horizontal in some map element.
datum to another by appropriately changing recenmlwmnce survey-A preliminary survey,
the geographic values of the map gratieule, usually executed rapidly and at relatively

receiver (pesslum)-A heavy cast-metal box low cost. The information obtained is re.
within which the pendulum is suspended and corded, to some extent, in the form of a re-
some auxiliary equipment placed when mak- conmaisance map or sketch.
ing obaervations for the intemsity of gravity. recording statecoe-A statoscope equipped

reciprocal bearing-See back bearing, defini- with a recording camera whose shutter is
tion 1. synchronized with that of the aerial camera

and the image of the statoscope is recorded
reciprocal leveling-Trgonometric leveling on each individual frame.

wherein vertical angles have been observed
at both ends of the line to eliminate erros reem r (aurveying)-To visit a survey station,

identify its mark as authentic and in its
rcipr al observatiem--Observations taken original location, and verify or revise its de-

backward and forward such as vertial angles scription. The term is umimlly modified to in-
at both termini of a line for trigonometric dicate the type or natae, :if the recovery,
leveling, such as recovered bench inui k, or a recoveri

reciprocal vertical anglo-A vertical angle level line.
measured over a line at both ends in trigono- rftovored c S..1--e recover.
metric leveling to elirinate (at least partly)
the effects c,(' ';irvxture and refraction, recovery of statitm--See recover.

recog lte--, photointerpretation, the act of rectagraver-A scribing instrument which rests
discovering the true identity of an object. on the scribing surface during the operation,
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and only the cutter arm- moves to scribe each lytlal orientation; emp4rical orientation;
symbol. graphcl~ rectlcation; mvtiple#tage recti-

rchart--A chart on the rectangular ficatlon; optical rectification; paper-stripprojection, method: point-matching method.

rfic ~ r evo liatew-Coordinates on any retified print-A photoZraph in which tilt dis-
sitern in which the axes of reference inter- placement h s been removed from the origi-
sect at right angles. al negative, and which has been brought to

a desired scale.
rectangular coordinate plotter-ge Coordinsto- rectifier-A specially designed projection print-

fffL er whose geometry is variable in order to

rectangular map projection--A cylindrical map eliminate tilt from an aerial negative. They
projection with uniform spacing of the par- consist of two basic types; those in which
allels. the optical axis of the rectifier lens is the

common reference or base direction of the
rectangular polyconic map projection-A modi- instrument, and those in which the line be-

fled polyconic map projection having a line tween the principle point of the negative and
representing a standard parallel divided to the rectifier lens is the common reference.
exact scale, through whose division points Also called rectifying camera; rectifying
pass the lines representing the geographic printer. See also autofocus rectifier; automa.
meridians, intersecting the lines which rep- tic rectifier: nonautomatic rectifier; nontilt-
resent the geographic parallels in ilght ing-lens rectifier; nontilting-negative-plane
anzles. rectifier; tilting.lens rectifier. Compare with

rectangular space coordinates-The perpendicu- transforming printer.
lar distances of a point front places defined rectifying camera-See rectifier.
by each pair of a set of three axez which are
mutually perlpendicular to each other at a rectifying latitude--The latitude on a sphere
common point of origin. In photogrammetry, such that a great circle on it has the same
space coordinates are also termed survey co- length as a meridian on the spheroid, and
ordinates, and are the x-coordinates and y- such that all lengths along a meridian from
coordinates which define the horizontal posi- the equator are exactly equal to the corre.
tion of a point on a ground system, and the z- sponding lengths on the spheroid. Rectifying
coordinate, which is the elevation of the point latitude is an auxiliary latitude used in prob-
with reference to the ground system. Some- lems of geodesy and cartography.
times called air coordinates. rectifying printer-See rectifier.

rectangular sumrveys--A system of surveys in rectilinear coordinates-See rectangular co.
which an area is divided by a base line inter. cordinates
sected at right angles by a principal meridian,
the intersection termed the initial point from rectobllque plotter-See angulator.
which the partitions are subdivided into equal rectoplanigraph-An instrument utilizing asize townships containing 36 sections of land vertical photograph mounted in a vertical
each, position, and used in the preparation of plani-

rectificatien (photogrammetry)-The process metric maps.
of projectirg a tilted or oblique photograph red magnetism-The magnetism of the north-
onto a horizontal reference plane, the angular seeking end of a freely suspended magnet.
relationship between the photograph and the This is the magnetism of the earth's south
plane being determined by ground measure- magnetic pole. Contrasted with blue mag.
ment. Although the process is applied prin- netism.
cipally to aerial photographs, it may also be
applied to the correction of map deformation, redraft-To redraw or rescribe an existing map
Compare viih transformation. See also am..- or part of an existing map in order to im-
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prove reproduction qu~lity, *cvwmplieh swale reftrence meridian--Sse loca mocida.
change, affect color separation, or similar refertiet monument- (USPLS) An &assry
purposes without revising or otherwise used where the site -pfa comer iusuch that a
changing the original . permanent monument cannot be established

reduced gravity--Observed gravity that has or whrc, thr -nonument would be liable to de-
been reduced to thegeold or to some other stra&ction, an~d bearing trees or a nearby
reference surface by one of the gravity rm bearing object are not availble.
ductions. reference plan.-'s Ve -ttrol ditua.

reduced letitude-See Paametric kbttu& eenee..S a"Pit
iedutlou fctoSee cal .1re~oa. referene signa-In telemetry, the signal

re~rlnprnter-Se dapositivo Printer, against which dat&A-crrying siguals are cmr-

reductojto-conuitr-1. The amount which must pared to measure differences in time, phase,
be applied to a direction observed at an ec frequency, or otliar values or quantities.
centric station or to an e-centric signal, to reference qalerld--A theoretical figure whose
reduce such direction to what It would be if dimensions closely approach the dimensions
there were no such eccentricity. 2. (astron- of the Miod; the exact dimensions are deter-
omly) One of the values used in finding the mined by various considerations of the sec-
equation of time. tion of the earth's surface concerned. Aleo

reduction to sea level--A reduction applied to a ecled.eeec lisi;ahri frfr
mneasu red horizontal length on the earth's
surface to reduce It to the surface of the sea- reference station-A place where tide or tidal
level datum of the reference spheroid. current constants have been determined from

redutio to he eridan-he poces ofap- observations, and which is used as a standard
redu acorction to emrdantitproes oferve for the comparison of simultaneous observ.

whyen a orreina the aneltitud oeredo tions at a subordinate station. Also. &*place
whe abev tod ina the cltiuat meridian for which independent daily predictions are
theaoser Tonthe altitude tmo ucrhdlan Obtained for other locations by means of

tranit he ltiudeat he tme f sch n damemae or factors. MAo called standiard
observation isiwle an u-meridian aititude. port; standard staton.

reference datum--A general term applied to referenelng-The process of mapsurig the hor. -

any datum, plane, or surface used as a refer izontal distances- and directions from a sur-
ence or base from which other quantities vey station to nea-by landmarks, reference
can be measured. marks~ and other objects which can be used

reference dlrectiona-A direction used as a basis in the recovery of the station.
for comparison of other diretions. regetted ray-A may extending outward from

reformen e Pol"-S. reform* spoo a point of reflection.

reeec frame-4** coriae refectisg prim-A Prism that deviates a light
beam by internal reflection. (Practically all

reformnc 0ald-S. gid. prisms used in photogrartunetric: instrument.

reference level-Se ,ertlicotrol datum. are of this type.)

reference orne-Ane lonetwhihmcanuservetaofa trument by nies of which the image of
refeenceor ase or he masuemen of an aerial photograph can be projected onto a

other quantities. Also called datuinm map By varying the position of the projector
referene mark-A permanent supplementary Ieva, the scale of the projectied image can be

mark elomto asurvey station towhichit is varied and, by tilting the table top, com-
related by an accurately measured distance pensatlon can be made for any tilt in the
and direction, and/or a difference in elevation, photograph.
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redectionm-The return or change in the direc- reghtra"tiocks-See register marks&
t. ion of travel of particles or radiant ewr register-The correct position of one comn-) whichi ijnplngu on a surface but does not ponent of a comnposite map Image In relation

enter~~~~ ~~ the susac rvdn h elcig t h te components.
don.; refraction; specar ruletom register Wae puach-&." "pr..uh reglutar

* ralght--Aiother flight over the same course ss"s
to secure photographs to fIll In for those miss- register inarks--Doel gusted marks, such as
ing or defective. sinall crosses, circlts, or other patterns ap-

refrcte ra-A ay xteningonwrd rom plied to original copy prior to reproduction
refacted r efArayctndigwadf to facilitate registration of plates and to indi-

th. ointof efraIan.cWt the relative positions of successive im-
refracting prism--A prism that deviates a boam preuions. MAo 'called corner marks; corner

of light by refraction. The angular deviation ticks; register ticks; registration ticks; ticks.
is a function of the wavelength of light;
therefore, it the beami is composed of wite register studs-See pre-punch regiuter system
light, the prism will spread the beam into aL register ticks-Ses register marks.
spectrum. Refracting prisms can be used in
optical instruments only for smnall deviations, register trials--The test runs necessary to ob-
See also wedge. tain the proper combination of the degree.

retrr~cton--The change in direction of motion of partial vacuum and the lengfth of the
heating c.yele required for individual modela

of a ray of tadiant energy as it passes in fomng a plastic relief map.
obliquely from one medium into another in
which the speed of propagation is different, regreessio f the nades-Precessional motion in
See alto angle of Iocidence; angle of refrac- a direction opposite to the direction of revolu.
tioma; astraonmitcal refraction; atmospheric Cion, of a set of nodes. See also preceadon.
refraction; coenlet of refraction; electronic
refractioin; lateral refraction; ma ref rac. regular errr-Se systematic error.
tion; refracted ray; refraction angle; rerc relative accray-The error in the absolute
tio line; SweRs law of refraction; terrestri position of a triangulation station expressed
refractilo as a function of the straight line distance of

refraction angle-That portion of an observed the station from the origin of the triangula-
zenith distance which is due to the effect of tion network.
atmospheric refraction. reatv aperture-The ratio of the eqt.ivalent

refraction displaement-Displacement of im- focal length to the diameter of the entrance
ages radially outward from the photograph pupil in a photographic or telescopic lens.
nadir because of atmospheric refraction. It is Expressed as f:8, etc. Also termed aperture
assumed that the retraction is symmetrical ratio; f-number; leas speed; speed of lens;
about the nadir direction. otop numbers.

retraction line--A line of sight to a survey sig- relative coordinate system-Any coordinate
nal which becomes vis~ile ojny by the effect system which is moving with respect to an
of atmospheric retraction. inertial coordinate system.

reilem penilt-S. reional graviy. relative defiection--Se. astro-geodetic dellec-
regiona gravity-In. gravity prospecting, con- tf

tributions to the observed anomalies due to) relative direction-Horizontal direction ex-
density irregularities at much greater depths pressed as angular distance from a heading.
than those of the possible structures, the lo-
cation of which was the purpose of the sur. relative distance--Distance relative to a speci-
vey. Also called regiontal gradient, fied referenice point, usually one in motion.
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relative error of ckmre.-Tle valoe ohtained by oblique camcr about It. own a with re.
dividing the total error of closure by the p.- spect to the plane of the vertical photograph,
rimeter of the traverse, commonly expressed measured on the oblique photograph by the
by a fraction having a numerator equal to angle between the lsolne and a line joining
unity, e.g., 1/1,640. It is used for determining the fore and aft fiducial marks.
the degree of accurocy of a survey. relative tilt-The angular relationship between

,eltve gravity-Gravity determined from two overlapjiji vertcal photographs with
grvity diffcrence measurements (e.g., gra. no reference to an established datum.
vimeter, relative pendulum) between the ob- releability code letter-A code letter prefix
server and a reference station. The value to the chart identification number which
obtained is relative with respect to the refer- limits the releasability of a particular chart *

ence station. to speiic uer&.

relative motI--See apparent motio, rellef-The elevations or the inequalities, col.

relativelectvely, of a land surface; represented on

reodtivelatvetoent other. oThe expreob t i graphics by contours, hypsometric tints,
ortie ta •nther. The ex oedyn is saig pteeaimhcueec

usually used when describing relative move- shading, spot elevations, hachures, etc.
merits other than that of a celestial body. See relief displaenet-Displacement r.%ial from

alto apparent motion; direion of relative the nadir point of a photograph caused by
movemnt differences in elevation of the corresponding

ground objects. Also called height displace-
relative orietation-The reconstruction (ana- mert; relief distortio.

lytically or In a photogrammetric instrument)
of the same geometric conditions between a relief distortion-See relief displacement.
pair of photographs that existed when the relief map-See hypsomsetric map.
photographs were taken. In the instrument,
this is achieved by a systematic procedure of relief model-A general category which de-
rotational and translational movements of notes any three dimensional representation of
the projectors. Sometimes called clearing y. an object or geographic area, modeled in any
parallax. See aolo vertical deformation. size or medium. See also plastic relief map;

terrain nmKe
relative pendulum-A device for measuring rel-

ative gravity through the difference in the relief stretching-See hyperstereoeopy.
period of a pendulum at two stations. remote station-See slave station

relative position-The location of a point or repeating lnstrument-See repeating theodo.
feature with respect to other points or fea- Ute.
tures, either fixed or moving. repeatng theodolte-A theodolite so designed

relative setting-In tilt analysis of oblique pho- that successive measures of an angle may be
tography, the dihedral angle between the two accumulated on the graduated circle, and a
planes passing through the principal point final reading of the circle made which rep.

of the opposite obliques, the principal point resents the sum of the repetitions. Also called
of the vertical photograph, and the common doubl-eter theodolite; repeatin instru.
exposure station. This angle is measured on
the vertical photograph as the angle be- repetition o angles-The accumulation of a se-
tween the two isolines, or as the deflection ries of measures of the same angle on the
angle between the perpendiculars from the horizontal circle of a repeating theodolite or
principal point of the vertical photograph to surveyor'b transit.
the two isolines. Representative Fraction (RF)-The relation.

relative swing-In the tilt analysis of oblique ship which any small distance on a graphic
photographs, the angle of rotation of the bears to the corresponding distance on the
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earth expressed as a fraction, 1/10,000, or a reetion-. The graphical or analytical deter-
proportion, 1:10,000. Also called fractional rination of a position, as the Intersection of
mesh; Mtrld scala, at least three lines vf known direction to

corresponding points of known position. 2.
represen~ttive pattern ('artagrapy)-i, An (surveying) The determination of the hori-

accurate portrayal of the surface of the ,arth zontal position of a aurvey station by ob-
In the ara belag cwnpied, 2. The selection served directions from the station ta point*
and portrayal of the most prominent of a of known positions. Also, the line drawn
dense gru1p of similar features. through the plotted loatiom of m station to

reprint-1, The proems of using existing re- the occupied sation. 3. (photogrammetry)

producibles to print additional quantities of The determination of the position and/or
rmaps, charts, or pul~icatios, Minor changes attitude of a camera. or the photograph taken

in marginal information are typical of the with that camera, with respect to the exterior

extent of changes in the reprint process. 2. coordinate system.
The end product of the reprint procesn;, retveLon statiom-A station located by resem-

reprodotdbl&--Any copy capable of being use inmtos

as a Later-to-be. May be either a negative rtdual-See residual error.
or positive transparency. reidual error-The difference between any

reproduction--l. The summation of all the proc. value of a quantity in a series of observations,
eases involved in printing copies from an corrected for known systematic errors, and
original drawing. 2. A printed copy of an orig- the value of the quantity obtained from the
ina drawing made by ony of the processes combination or adjustment of that series.
of reproduction. Sometimes termed simply as errors and some-

times as residuals, The latter term is gen-
reproduction poisitive mold-The positive mold erally used in referring to actual values in a

which has been drilled through with vacuum specific computation.
holes, and over which the plastic map is
formed, redual doviation--Deviation of a magnetic

compass a&fter adjustment or compensation.
reproduction ratlo---ee scale of reproduction, residual gravity-In gravity prospecting, the

reproduction me--The scale at which a map or portion of a gravity effect remaining after
chart is published or is to be published. Also removal of some type of regional gravity,
called publication scale, usually the relatively small or local anomaly

components of the total or observed gravity
RePeiM base.line mesauring apptus-An op. field.

tical base-line measuring apparatus, corn.tica bae-lie wasu~ aparats, om. residual parallax-Smail amounts of y-parallax
posed of a steel bar approximately four
meters long, whose exact length at any which may remain in a model after relative
temperature is known, and whose tempera- orientation is accomplished.
ture is determined by means of a metallic reolution--l. The minimum distance between
thermometer composed of the steel measur- two adjacent features, or the minimum size
ing bar and a similar bar of zinc, the two of a feature, which can be dete ted by a pho-
being fastened together at their middle tographic system or a radar system. 2. In
points., gravity or magnetic prospecting, the indica-

tion in some measured quantity, such as thereseau-A glass plate on which is etched an vertical component of gravity, ,of the pres-

accurately ruled grid. Sometimes used as a
focal-plane plate to provide a means of cali. ence of two or more close but separate dis-
brating film distortion: used also for call- turbing bodies.
brating plotting instruments. Sometimes resolution in bearing-The minimum detectabl'.
called a gid plate. separation of objects at the same range and
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the =.c clCIvticn, xpr e .Ad in teraw of the wwmutaM -. w-The .iw in any mamrsement
horizontal angular dlstaineu between such ob. that Is the difference between th. measured
jects. value and the true value for A quantity. Alo (o

called trW error.
resWutiom in evatl -The Wminimum detecta.

ble separation of objects at the sam# range resarvty-A retracing on the ground of the
and same bearing, expressed in term of the liies of an earlier survey, in which All points
vjjjlwd angular distance. of the erier survey that am recove d ar
all~k in n *- he minimum detectable hr fied and used " & control. U too fewseprtion o obje rungs-T in m of points of the earlier surrey Ar recovered to

sesatasfy ohf objects reureot tof the miec
eight, expressed in terms of the distance satisfy the control reqltemonts of the t.survey, a new survey may be made. A resur-

Vey s rWSatd dimectly to an oriinal surmv
roelfiUm i/mt-in gravity and magnetic peos- though mveral resurveys may interpom be.

pecting, the separation of two disturbLng tween them. The tenms oiginal survey,, rm-
bodies at which some obvious indication, in a survey, and new survey arc of cosderable
measured quantity, of the presence of two signilflcane In land surveying. See also de.
separate bodies, cases, to be visible., perAt reuvey; in ldepedst morvey.

ro ling power-A mathematical expresion of reide (recticul)-l. (surveying) A system of
definition iu a radar or optical system, usu- wires, hairs, threads, etched linen, or the like,
Ally stated a the maxinum number of Unes placed normal to the axis of a telescope at its
per millimeter Uat cAn be sen " sarate principal focus, by means of which the tele.
lines in the mamge. scope Is sighted on a star, or target, or by

means of which appropriate readings are
resovieg power targt--A test chart used for made on some scale, such as a leveling or

the evaluation of photographic, optical, and stadia rod. 2. (photogrammetry) A mark,
electro-optical systems. The design usually such As a cross or system of Uines, lying in the
consists of ruled lines, squares, or circles Image plane of a viewing apparatus and used
varying in uI" according to a apecifed goo- singly as a reference mark in certain types
metric progression. of monocular Instruments or as one of a pair

respooi-1. In ene, am instrument that to form a floating mark, as in certain types

hdcats receptlon of an electric or eletro, of stereoscopK instruments. See also &at.

magnetic signal. 2. See tranapader, ing mark; index mark; parallactic r.
retouhig-Corrective treatment of a plate,

ampsmm-A radio receiver which receives the negativ 1 positive, or copy by means of brush,
reply from a transponder and produces an pencil, pen, air brush, or other methods.
output aidtable for feeding to a display sys- rotrsesmet-A term applied to a survey that
to= is made for the purpose of verifying the dl-

rtitailos-The determination of the true restion and length of lines, and identifying
(map) position of objects or polos, the in. the monuments and other marks of an estab-
ae of which appears distorted or displaced lished prior survey.
on aerial photographs. Restitution corrects retrograe maUo-i. Motion in an orbit op-
for distortion resulting from both tilt and posite to the usual orbital direction of celes-
relief displacement. tial bodies within a given system. Specifically,

restoration-The recovery of one or more lines of a sAtellite, motion in a direction opposite
or coiner positions, or both, of a prior our- to the direction of rotation of the primary. 2.
vey; the replacement of one or more lost The apparent motion of a planet westward
comers or obliterated monuments by ap- among the stars. Also called retrogression.
proved methods, including the substantial Opposite of progressive motion,
renewal of one or more monuments, as re- retrograde vernier-A vernier scale which has
quired for the purpose of a survey. spaces or divisions slightly longer than those
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of the primary "ase. The numbers on the ward the poles in a constant true direction.
vernier scale run in the opposite direction Parallels and meridiAn which also maintain

J .} from thoe on the primary scale, constant true directions, may be considered
special caus of the rhumb line. A rhumb

Moem line is a straight line on a Mercator proleJ-
MY 4ems-Sef Peedegeorc stereo tion. AI&o termed equisa-4vkr 9P!-41; lox*-

reversible leIe-A spirit level having bumbble drae; loxadromc c rve; Merctor track.

tube with the inner surface ground baml- rhumb-line distance-Distance along a rhumb
m e so that tho tangent Une to curves on line, usually expressed in nautical miles

the upper and lower sides are parallel when rig lin-A grphic representation of major
eatly "pcste, penwttlng the lvetob ridges uind to give more deaRtion to the
used In either the erect or inverted positions. topographic character of an area for the

reverle panduum-A pendulum so designed determination of low altitude radar prodic-
and equipped with means of support that it tions. They are shown only in area of rise
may be used with either end up or down. gradient to depict those plw.es in which the

reversing In Wdmnth and aldt e-So double elevated terrain forms a sufficient back.e~nta i m aobe ground to partially screen vision at low altl-
ammts ,tudAL

reverted Image (optlc)-An Imae in which ritht-anl prta--A priam that turn a beam
detail is in reverse order, from left to right, of light through a right angle. It inverts
compared to the corresponding detail of the (turs upside down) or reverts (turs right
object. The order of detail from top to bottom for left) according to the orientation of the
remains unchanged. A mirror image. prism.

revi-- The process of updating a map, chart, right auom*--The angular distance meas-
or publication to reflect the curent status of ured eastward on the equator from the vernal
an area. Typically, a map or chat in this equinox to the hour circle through the ce.
category will not involve significant chatges lestinl body, from 0 to 24 hours.
in the horizontal position of features or ver-
tical data values, but some improvement in right asvelon systemn-An equatorial system
phanimetric data is provided. Normally, pub- of curvilinear celesal coordinates which has
lications are revised, not recompiled. the equator as the primary reference plane

revolutmn--The turning of a body about an and the perpendicular hour circle through
exterior point or axis. The correct distinction the vernal equinox as the secondary reference
between revolution and rotation is given in plane. The direction to a body is given by its
the statement "the earth revolves around the right ascension and declination.
sun, and rotates on its axis." right bank--That bank of a stream or river on

rhombodal prim-A prism that displaces the the right of the observer when he is facing

axis of the beam of ight only laterally, in the direction of flow, or downstream.

rhumb bearing-The direction of a rhumb line rightreading-A descriptive term for an image
through two tr rrestrial points, expressed AS which, when viewed through the base, reado

efrom a reference direction, the same as the original. Other terms some-a.gular distance from at he refer, times used to identify Image direction, such
It Is usually measured from 000 at the refer as normal reading. natural reading, etc., are
ece direction clockwise to W60. Also called not recommended because of possible con-
Mercator barin. fusion in negative-positive relationship.

rhumb direction--See Mercator dirwUton. right sphere--The celestial sphere as it appears

rhumo line---A line on the surface of the earth to an observer at the equator, where celestial
making the same angle with all meridians; a bodies appear to rise vertically above the
loxodrome or loxodromlc curve spiraling to- horizon.
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rigd tripod =anpivar A w11ils4g instrunmt tograph-coordtrate system about either the
with three points of contact surface, to ab- photograph x-axis or the exterior X-ais. In
sorb the normal imbalance of the operator's some photogrammetric instruments and in
hand prcsure. analytical applications, the symbol omega (,)

rim-TQ crusa the visible horizon while aswnd. may be used.

ins, rmmiumi ,., tnabut bOOM
riT grdlnut--A color coded ozmi-direction iw prism-A type of prism in which the image

graphic reprsentation of thoe terrain slopes is reverted by a roof, that is, two surfaces
which are predicted to be low altitude radar inclined at 9 to each other,

rimig tid.--see lad Ud. root-inumflq l orror-Sie standard error.

river cromsWi (ievoAg)-Carrying a line of Root# ot Mountain Theory-See Airy Theory of
levels across a stream or other body of water, taff.
when no suitable bridge Is available and the rotating prism-See dove prim.
width of the body of water Is greater than the
maximum allowable length of sight for the rotating prism camera-A class of panoramic
leveling, requires a special series of observa- camera in which a double dove prism is ro-
tions which taken collectively is known as a tated while the lens system remains fixed.
river crossing, This configuration can achieve a scan of

read mqw-A medium-scale map used primarily 1800 or more.

for tactical and administrative troop move- rotatioa-. (astronomy) A turning of a body
meat. In some caso it may be used as a stra- about a sell-contained axis, as the daily rota-
tegic-tactical map. tion of the earth. Compare with revolution. 2.

read net-The system of roads available within (surveying) A turning of an instrument or

a particular locality or ares. part of an instrument.

rod-,ee red. rutatimsa movement (photogrametry)-The
systematic rotation of projectors or projector

rod correction (leveling)-That correction assemblies. When applied to the projector
which is applied to an observed difference of body within the gimbal inner ring, the move-
elevation to correct for the error introduced ment in about the z-axis and is called awing,
when the leveling rods are not actually of the Rotation of the inner ring is about an x-axis
length indicated by the graduations. (secondary axis) and is called x-tilt. Rotation

rod Bat-A small cylindrical tube of any mate- of the outer ring is about a y-axis (primary
ria, closed at the bottom and weighted with axis) and is called y-tilt.
shot until it floats in an upright position route chart-1. A chart showing routes be-
with about 2 to 6 inches projecting above the tween various places, usually with distances
water surface. Current velocities are deter- ~ ena-ospaeuulywt itneindicated. 2. An aeronautical chart covering
mined by direct observations, the route between specific terminals, and usu-

rod level--An accessory for use with a leveling ally of such scale as to include the entire
rod or a stadia rod to assure a vertical posi. route on a single chart. Same as strip chart.
tion of the rod prior to instrument reading. route map-A map showing roads to be fol-

rod sum (levelng)-The algebraic total of plus lowed and nearby points of miliutry signifi.
and minus sights in a given level line. cance.

rol-l. (air navigation) A rotation of an air- route uarvey-Surveys for linear construction
craft about Its longitudinal axis so as to cause such as railroads, highways, and trcnsmission
a wing-up or wing-down attitude. . (photo.- lines which include the layout of lines and
grammetry) A rotation of a camera or a pho- grades for these projects.
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run-1. (lithography) The number of impres- of a line of levels, which results in a meas-
&ions made on a press for a given sheet. 2. urement of the difference of elevation be-
(micrometer) See error of run. 3. (aerial tween the bench marks or other points, either
photography) The line followed by a photo- temporary or permanent, at the ends of the
graphic aircraft in making a photo strip. section.

running (levelin)-A continuous series of running imean-See consecutive meaw.
*measured differences of elevation, made set-

up by set-up in one direction along a section run of mierometer-See error of run.
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sag correction (taping)-, e difference be- atellite trail--A streak-like image of a stelfte

twoen the effective length f a tape, or par recorded on a stellar plate by a photographic
of a tape, when supported continuously time exposure
throughout its length and when suported at ateUlite triangulation--The determintion of
a limited number of independent points, Base the angular relationships between two or
tapes usually are used with three or five the a ration simubteen o orpoins o supor, ad hag, n crve (cre- more stations by the simultaneous observa-
points of support, and hang In curves (cate- tion of an earth satellite from these stations.
naries) between adjacent supports. Conec-
tion for sag is not required when the method =tellite triangulation stations-Trangulaticn
of support in use is the same as was used stations whose angular positions relative to
in the standardization of the tape. A base one anotlier are determined by the simultane-
tape also may be used supported throughout ous obse-vation of an earth satellite from two
or with four points of support, as on a rail- or more of thew.
way rail. Also called catnary corirction. satorble reactor-See Aux-gate magnetometer.

sailing char -A small-scale chart used for off- siosi quantity whos field can
shore sailing between distant coastal ports salar-Any phy
and for plotting the navigator's position out be described by a single numerical value at
of sight of land and as he approaches the each point in space. A scalar quantity is dis-
coast from the open ocean. They show off- tinguished from a vector quantity by the
shore soundings and the moat important fact that a scalar quantity poseses only mag-
lights, outer buoys, and natural landmarks nitude, whereas a vector quantity possesses
which are visible at considerable distances. both magnitude and direction.

semo nano-Soo contrary ame, scale-. The ratio of a distance on a photo-
graph, map, or other graphic to its corre-Sansou-Fivougt map ProJection--Se inu- sponding distance on the ground, or to an-

Nldul map 9"Jr ta, other graphic. Scales are named by the type
saro--The eclipse cycle of about 18 years, al- of graphic on which they appear, and the

most the same length as 228 synodical manner in which they are expressed. 2. A
months. At the end of each saros the sun, series of marks or graduations at definite
moon, and line of nodes return to approxi- intervals on a measuring device or instru-
mately the same relative positions and an- ment. 3. Measurement by means of a scale.
other series of eclipses begins, closely resem- See also compilation scale; equivalent scale;
bling the series just completed. See alo lunar model scale; plotting scale; representative
cycle, fraction; reproduction scale; scaling; x-scale;

satellite--An attendant body, natural or man- y-scale; graphical scale.
made, that revolves about another body, the scale checking-1. The process of determining
primary. See ablo active satellite; earth satel, the scale of an aerial photograph, or more
lite; equatorial satellite; geodetic satellite; correctly, the altitude above sea level which
lunar a ,-dite; navigation matellite; passive best fits the print. 2. (stereocompilation) The
satellite; synchrenous satellite. process of determining the scale of a vertical

satellite geodesy-The discipline which employs photograph for points at a specific elevation
observations of an earth satellite to extract and the subsequent measurement of direction
geodetic informa4on. and distance therefrom. 18!
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scale error-See Instrumet error. Schaott bess-hie fffuurinag apparatue-A con-

se factor- A multiplier for rt.Aucing a dis- tact, compensating base-line measuring ap-
tance obtained tr -n a map by computation partus composed of throe parallel bars the
or scaling to tbe a. wa' distance on the diatum middle bar of zinc, the outer bars of steel. One
of the map. Also, in t' tt oriate end of each steel bar is free; the other end
systems, scale factor& are aped to reodetic is fastened to an end of the zinc bar, a differ-

lenghs o otaingri legths orto rid trit end for each steel bar. The lengths of t~helenghs o otaingri legths orto rid bars are so proportioned with respect, to their
lengths to obtain geodetic lenths, Both ar coefficients of thermal exparsion that a con-
lengths on a sea-level datu, 11t the grid stat distanc Is maintained between the
lengths are affected by the ucal%. ci~lrge of free ends of the steel bars.
the map projection.

* scl~e indicator-A logarithmic scale devised as I8*-S shu .
* a rapid and convenient method of determin. scI'iar inversor-See Pesacel~a Invaesur.

iag the natural scae of a map from the divi- sze-sdhuoi evn
sions marked on the graphic scales, or fr ce2-Sehlfan swsn
the intervals of latitude on a n~qm screen angle (photography)-The angle the

rows of halftone dots make with the vertical
scale of reproduction-The enlargement or re- when right reading. The angle is measured

duction ratio of an original1 to the final copy. clokwise with 0 degrees at 12 o'clock.
This ratio is expressed as a diameter, percent,
times (X), or a fraction. Also called repro- 5crsefllfl-Se mskng.
duction ratio; enLrgeMmt facor; reduction "crbed plate--See scie set
factor. See allo contact size; dimneter ea- rbdset
largement; percet of eae~n/e~- scribed &seet-A scribing surface on which the
lion; times (x) enlargemtent; mi;-e iIM reproduction scribing has been completed.

scale-ratio monaic-An assembly of photo- Sometimes celled a sred plate.
graphic prints brought to a commnon scale by scriber-An instrument holding a scribing
projection printing to scale factors obtained point; used for scribing on coated plastics.
from map distances to allow the best possi- Also called graver, scribing instrument, and
ble fit of contiguous photo detail, less often, an engraver. See also engraver

subdivider; rectagraver; rigi tripod en-
*scaling-i. Alteration of the scale in phot- graver; straight heM graver; swivel graver;

graminetric triangulation to bring the model ture graver.
* into agreement with a plot of horizontal

control. 2. FItting a stereoscopic model to a scribing-The proess of preparing a negative
horizontal control plot. A step in absolute which can be reproduced by contact exposure.
orientation. Sometimex called sNcaln the Portions of a photographically opaque coat-
modcl 3. Determining the scale of a photo- ing are removed from a transparent base with
graph or graphic. 4. (cartography) See carte- specially designed tools.
metric scaling, scribing guide-See gulde.

scaling the model--See scaling, definition 2. scribing instrument--See scriber.

scan positional distortion-In a panoramic ean caribing points-Needlet or blades in various
ra system, the displacement of images of diameters or crows-section shapes ground and

ground points from their expected cylindrical shariened to prescribed dimensions. Used in
positions caused by the forward motion of the scribers for scribing on coated plastics.
vehicle as the lens scAns. am level-The height of the surface of the se

schelaplugf condition-The requirement that ataytm.ectaIelsalvl;ensa
object, lens, ad image planes intersect in a ee
common line for sharp focus in any direct sea level "~ator-A contour line delineating

* projection system. points at s level.
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as level datum-See mean m level ar Sterographic Grids but which formerly

Sea Level Datum of 1929--The current stand- were covered by grids now considered obso-

) ard datum for geodetic leveling in the United lete, the obsolete grid---called the secondary
Sates, asd fon tial lev tin ovther niad grid-usually is indicated also. This is a

mStates, based on tidal observations overn temporary procedure, the purpose of which
number of yearn at various tide stations along is to provide a common grid on companion

maps of different scales and will gradually
sa-kevel variation-Seai levrl varies from day be discontinued. Also called obsolete grid.

to day, from month to month, and from year secondary station--An additiohal triangulation
to year. This variation is attributed to mete- station, usually marked and identified, estab-
orological conditions and should not be con- lished to strengthen horizontal map contro.
fused with the lunar tide& They are connected to the main-scheme ita-

search and rescue chart-A chart designed pri- tions but are not considered as being part of
marily for directing and conducting search the main-scheme net. Often used for provid-
and rescue operations. ing means for checks and for photograrn-

mecant--(USPLS) A great circle which cuts metric purposes.

the true parallel of latitude at the first and secondary tide station--A tide station which is
fifth mile stations. operated for a short period of time to obtain

s" t conic chart--See conic chart with two data for a specific purpose.

standard perajiela second-order bench mark-A bench mark con-
nected to the datum (usually mean sea level)

secant conic map projection-See conic map by continuous second-order leveling or by a
projection with two standard parllels. continuous combination of first-ordering lev-

secant method-(USPLS) A method of de- eling and second-order leveling.
termining the parallel of latitude for the sur- second-order leveling--Spirit leveling which
vey of a base line or standard parallel by does not attain the quality of first-order
offsets from a great circle line which cuts leveling, but does conform to the following
the parallel at the first and fifth mile corners criteria: Lines between bench marks estab-
of the township boundary. lished by first-order leveling to be run in one

secator--See templet cutter. direction, using first-order instruments and
methods (or other lines to be divided into

secmlnarY-L Sse second great circle. 2. A ce- sections, over which forward and backward
lestial body revolving around another body, runnings are to be made); the closure in
its primary, either case not to exceed 8.4 mm times the

secondary circle-See secondary great circle, square root of the length of the line (or sec-
tion) in kilometers (8.4 mm V/K), the equiv-

secondary compihtion-A specially prepared alent of which is 0.035 ft times the square
matte plastic wterial used to depict uncor- root of the length of the line (or section) in
rected or discrete soundings in bathymetric miles (0.035 ft V M).
compilation, second-order traverse-A survey traverse

Secondary Control Point (SCP)-A point, pho- which by itself forms a closed loop, or which
tographically identifiable, which is positioned extends between adjusted stations of first-
by a technique involving a certain pattern of order or second-order control surveys and has
hiran photographic flight lines. a closing error in position of between 1 part

secondary great circle--A great circle perpen- in 10,000 and 1 part in 25,000 of its length.
dicular to a primary great circle, as a merid- The following additional criteria are pre-
ian. Also called secondary circle; secondary. scribed for the attainment of the required

accuracy and precision: Probable error of
secondary grid-In areas covered by the Uni- main-scheme angles not to exceed t 3.0";

versal Transverse Mercator or Universal Po- number of angle stations between astronomic-
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asimuths stations to be fifteen to twenty live; square, with boundarie onformng to meld-
discrepancy per main-wheme angle station ians and parallels within established limits.
between astronomic azimuths, not to ex- 2. (leveling) That portion of a line of levels (
ceed 2.0" and probable error of astronomic which is recorded and abstracted as a unit.
azimuths, not to exceed ± 2.0". See also fractional sectiom; half section; quar.

ter setion; qowrtW-qwrtm ,ctim
edorder t gulaton-Second-order tri-t
angulatlon was at one time known as ow- section cfrer-(USPLS) A corner at the ex-
ondary triangulation; changed in 1921 to tremity of a section boundary.
primary triangulation; and in 19225 to second- s
order trhulation. In 1967, new classifte- at a stae overing the etrtions for this survey were prepared by the at a 1:500,000 scale covering the entire
Bureau of the Budg-t in cooperation with United Stat, suitable for ontact or
Federal agencies concerned with control sur-
veys, They are: Class I. Area networks be- sectors! harmanis-The set of spherical bar-
tween arcs of the National network. Mini- monics which change from positive to neg -
mum specifications include probable error of tive as a function of longitude only. See alo
closure in length, 1 in 20,000; average tri- tmd harmonic; oimi harmonis.
angle closure 1.5"; side checks 2-4 times
the tabular difference of I" of log sine of secular aberration-The aberration due to bhe
smallest angle involve4 etc. Procedures are motion of the center of mama of the solar
the same as for first-order dam 1 and class system in space. Alto called aberration of
III triangulation except that the rejection ted star.
limit for a single observation is relaxed from secular pertur-tons-Perturbations to the or-
4" to 5" from the mean of the 16 obsrva- bit of a planet or satellite that continue to act
tiona. Clan IL Coastal areas, inland water in one direction without limit, in contrast to
ways, engineering and topographic control. peinoedic perturbations which chnge dire -

Minimum specifications include Prob-bh tion in a regular manner.

error of closure in length I in 10,000; aver-
age triangle closure "; side checks 4 times secular trms-In the mathematical expression
the tabular difference of 1" of log sine of of an orbit, terms which are proportional to
smallest angle involved. Procedures include time, resulting in secular perturbation&
daytime observations, second-order instru- t of elected
ments, etc. This dam of second-order trian- metin Wky-A t map
gulation was formerly called second-order source detail compiled on transparent ma-
triangulation prior to 1957. terial; usually described by the name of the

features or details depicted, such am contour

second-order work-The designation given any overlay, vegetation overlay. Alm. known as
survey work of next-to-the-highest order of lift; pal up; trace.
acc-uracy and prcson. selmoentrie-Relating to the center of the

SECOR-A trade name for a type of electronic moon; referring to the moon as a center. Also
distance-measuring equipment. A spherical, called hudentaie.
long-baseline, phase-comparison trajectory-
measuring system utilizin three or more selenoestrlc coordinates--Quantities which ex-
ground stations, time sharing a single trans- press the position of a point with respect to
ponder, to provide nonambiguous range the center of the moon.
meaurenents to determine the instantane-
ous position of a satellite in orbit or a vehicle seeodey-That branch of applied mathe-matics which determines, by observation andin flight. This term is derived from the words r ement th e ec pos tion ondmeasurement, the exact positions of points"sequential collaion of rnge." and the figures and areas of large portions of

section-. (USPIA) The unit of subdivision of the moon's surface, or the shape and size
a township; normally a quadrangle one mile of the moon.
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@ltm etlec-Of or pertaining to, or determined sasldiumal comstituent--A tidal constituent
by selenodesy. that has two maximums and two minimums

k-1. Of or peeach constituent day.mdampmpk-,Ofr pertaining to the physi-

cal geography of the moon. 2. Specifically, re- smimaJor axis--One-half the longest diameter
ferring to poitions on the moon in of an ellipse Aso called mean diance.
latitude from the moon's equator and in longi- mamo uax-Onehalf the hortest diam.
tude from a reference meridian. eter of an ellipse,

uselmebU-That branch of astronomy that a lbdlty (spirit Ievei)-See ueiUvity.
treats of the moon. its magnitude, motion,
=Attion and the Hke. oeslbit horizon-That circle of the cebstial

sphere formed by the intersection of the ce-
seenatrope--A device used in geodetic survey- lestial sphere and a plane through any point,

ing for reflecting the moon's rays to a distant such as the eye of an observer, and perpen-
point, to aid In long-distance observations. dicular to the zenith-nadir line.
Compare with hullstre, senitive altimeter-See barometric altimeter.

self-levelig level--A level utilizing the action sensitivity (spirit level)-The accuracy and
of gravity in its operation. A priematic de-vice, called a compensator, is an in part precision which a spirit level is capable of
vicf, thled atrumenatoi, on intr pproducing. Sensitivity depends on the radius
of the instrument whic, once the instru of curvature of its longitudinal section; themert has been roughly leveled, causes the lo g r t e ad u , he m e s niiv t elonger the radius, the more sensitive the
optical system to swing into proper horizontal level. Sensitivity is rated by equating the
line of sight and to maintain that position linear length of a division between graduation
during readings at a given station. marks on the level tube and its angular value

self-reading leveling rod-A rod with grad- at the center of curvature of the tube. Also
tion marks designed to be read by the ob- called sensibility,
server at the leveling Instrument. Also called senitometric curve-See characteristic curve.
spadftr rod.

sensitometry-The measurement of the re-
self-regis Meu gage--Any tide or stream gage aponse of a photosensitive material to the

which provides a continuous record of the action of light.
variation of tide or stream level with the
pasage of time and which will operate, un- sensor-A technical means to extend man's
attended, for a number of days. Also called natural senses. Also a sensing device or equip-
automtiC gage ment which detects and records in the form

of imagery, the energy reflected or emitted
semicoutrolled moai--A mosaic composed of by environmental areas, features, objects,

corrected or uncorrected prints laid to a com- and events, including natural and cultural
mon basi of orientation other than ground features and physical phenomena, as well as
controL manade features, objects and activities. The

aemidiameter-1. The radi,, of a closed figure. energy may be nuclear, electromagnetic, in-
2. Half the angle at the observer subtended cluding the visible and invisible portions of
by the visible disk of a celestial body. the spectrum, chemical, biological, thermal,

or mechanical, including sound, blast, and
seundlameter correction-A correction due to earth vibration.

semidiameter, particularly that sextant alti-
tude correction resulting from observation of sensor simulator materials--Those terrain mod-
the upper or lower limb of a celestial body, els or maps, film transparencies, factored
rather than the center of that body. transparencies, and radar reflectivity plates

developed or produced from mapping, chart-
semldlurinl--Having a period of, occurring in, ing, geodetic and/or intelligence data or com.

or related to approximately half a day. pilations for r. e in weapon system or naviga.

159



tion simulators or trainer-. Sensor .Dmulator3 ifltruncint derived its name. In modern prac-
are often of approaches to target areas, and tice the term applies to similar instruments,
of general and/or specific target areas. In regardless of range. See bubble sextant; by. ( )
this sense, such simulations or plates are a drographic sextant; marine sextant; octant;
form of target material, quadrant; quintant; sumrveying sextant.

sensor simulation system-A device, such as sextant altitude-The angular distance of a
navigation simulator or trainer, in which odiatial body above the visible horizon, as
specific types of sensor simulator materials indicated by the sextant, before corrections
are utilized for training purposes. See also are applied.
sensor simulator materials, sextant chart-A chart with curves enabling a

September equinox-See autumnal equinox, graphical solution of the three-point problem
rather than using a three-arm protraetor,series--See coordiniated seis ma• ris

series speifetion.-Se specifation. shaded relef-A cartographic technique that
provides an apparent three-dimensional con-

set-1. The direction toward which the current figuration of the terrain on maps and charts
flows. Usually indicated in degrees true or by the use of graded shadows that would be
points of the compps. 2. A group of repro- cast by high ground if light were shining
ducibles from which a map or chart can be from the northwest. Shaded relief is usually
lithographed. 3. To cross the visible horizon used in combination with contours. Compare
while descending. with hill shading.

set-back-The horizontal distance from the fi- shaded-relief map--A map on which hypsog.
ducial mark on the front end of a tape or raphy is made to appear three dimensional
part of tape, which is in use at the time, back by the use of graded shadow effects. Gener-
to the point on the ground mark or monu- ally, the features are shaded as though illu-
ment to which the particular measure is being minated from the northwest. A shaded-relief
made. map may also contain contours or hachures

in combination with the shading.
set forward-See set-up.

shade error-That error of an optical instru-
set-up-1. The instrument (transit or level) ment due to refraction in the shade glasses.

placed in position and leveled, ready for tak-
ing measurements; or a point where an in- shadow projector-An optical device developed
strument is to be or has been placed. Also for checking dimensional accuracy of the
called instrument station. 2. In base-line various casts of relief models.
measurements, the horizontal distance from sheer-Transformation of a retangle into a
the fiducial mark on the front end of a tape p oral.

or part of tape which is in use at the time,

measured in a forward direction to the point sheet-A single map, either a complete map in
on the ground mark or monument to which one sheet, or belonging to a series.
the particular measure is being made. Also
called set forward. sheetline-See neatline.

shimmer-An atmospheric effect due to at-sexagesimal system-A system of notation by Wmenamospheric tubln e fect duy e o art-
increments of 60; as the division of the circle mospheric turbulences. It may be more criti-
into 3600, each degree into 60 minute&;, an, cal in photographic observations of celestial
eintou60teachegree into 60 objects than refraction. The shimmer makes
each minute into 60 seconds. the image fluctuate rapidly. It averages out

sextant-A don'ble-reflecting instrument for in the case of long exposures but is serious in
measuring wngles, primarily altitudes of ce- case of flashes. Shimmer affects both right
lestial bodies. As originally used, the term ascension and declination in a random man-
applied only to instrumentz having an arc ner and, unlike regular refraction, is not zero
of 600 (and a ra"e of 1200), from which the at the zenith. Also called scintillatiom.

('I
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shipto-shore triangulation-A method of tri. short arc-A small portion (usually less than
angulation involving simultaneous observa- half) of the orbital arc traversed by a satel-
tions from three shore stations on a target lite in making one revolution about the earth.
carried by a ship offshore of the middle sta- short arc reduction method-A computational
tion. The middle station must be visible from procedu in holy o taoa

eac o te woen sitioz.Ofenshr~ed procedure in which only short area of the
eachof te to en sttlon. Ofen ho .ned satellite orbit are employed in order to ni.-

to ship-shor trimui-tion. mize the effects of secular and long period

shlran-S-band hiran, where the airborne unit perturbations.
can work four g-round stations, short period perturbations-Periodic perturb&-

shoot-i. (astronomy; surveying) To make an tions in the orbit of a planet or satellite
observation with an instrument. 2. (photog- which execute one complete periodic varia-
raphy) A slang term used to denote photo- tion in the time of one orbital period or less.
graphing copy, such as a map manuscript, short rod-A level rod, usually a Philadelphia
with a copy camera. rod, permitting readings of seven feet or less.

shop calibration-Adjustments to precision in. Contrasted with long rod.
struments made in an instrument mainte- side equation-A condition equation which ex-
nance shop having a limited amount of speo- presses the relationship between the various
cialized testing equipment, sides in a triangulation figure as they can be

shoran-A precise short-range electronic navi- derived by computation from one another.
gation system which uses the time of travel side-equation tests-Side-equation tests are a
of pulse-type tranmbissions from two or more modification of side equations which are help-
fixed stations to measure slant-range dis- ful to geodetic field parties in checking thetance from the stations. The term is an acro-
nym for the phrase "short-range navigation." accuracy of observations and in locating thepoints where horizontal-direction observa-

shoran-controlled photography-A method by tions may be in error.
which the positions of aircraft are deter- side lap-The overlap between photographs in
mined by distance measurements to two sde a l e lp btephs
shoran ground stations simultaneously with adjacent parallel flight strips.
photographic exposures. side line-Applied to a strip of land such as a

street or right-of-way, it defines the bound-ahoran-line crossint-A method of determining aries of that strip; not applied to the ends of
distance between two points by flying across a strip.
the adjoining line,

Side-Looking Airborne Radar (SLAR)-A ra-
shoran range-The maximum possible operat- dar system using a stabilized antenna ori-

ing distance between shoran aircaft and ented at right angles to the aircraft's flight
ground stations as limited by flying height, path. The acronym SLAR is derived from
ground-station elevation, terrain, and earth "'side-looking airborne radar."
curvature. side shot-A reading or measurement from a

shoran reduction-The computation process of survey station to locate a point which is not
converting from a shoran-distance reading to intended to be used as a base for the exten-
an equivalent geodetic distance. sion of the survey. A side shot is usually

shoran triangulation-A method of triangula- made for the purpcse of determining the posi-
tion in which the sides of appropriate figures tion of some object which is to be shown on
are measured by the shoran line-crossng the map.
method. side-sight-A sight made with the transit to a

shoran-wave path-The path taken by the point not on the line of traverse. It may be
shoran wave as it travels from the mobile a side shot or an observation to locate an in-
(airborne or shipborne) station to the ground and-out station, an azimuth mark, or an in-
station. tersected point.
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sdal-Of or pertaining to the "tars, Al- sight tre-Se lins trw (USPLS).
though sidereal generally refers to the stars s-
and tropical to the vernal equinox, sider6al 't'a Il.- compact, portable, battery-op-
time and the Mderea day are b i upon the erale letric lemp used a a targt 'orohnervations in surveys of high preisionposition of the vernal equinox relative to the (usually on first, and second-order geodetic
meridian. triangulation). The parabolical reflector is

sidereal day-The interval of time from a tran- mounted in a special case to facilitate point
sit of the (true) vernal equinox across a ing and adjusting.
given meridian to its next successive transit sballe e. chart-A chart on a simple conic
a=rom the samc meridi=. Aio called equ. pntial day.ection.

sidereal focu---The position of the principal almle conk map projectlee-A conic mvp pro-focal plane of a Ions system. A camer or jectic= in which the surface of a sphere or

telescope is in sidereal focus when incident spheroid, such as the narth, iv conceived as
rays from a great distance come to a fou in developed on a tangent co.e, which is then
the plane of the photographic plate or of the spread out to form a plae.
reticle. Sometimes termed the solar fes. mle harmonic motlig-The proj mtion of uni-

SidereaI Hour Angle (SHA) -Angular distance form circular motion on a diameter of the
west of the vernal equinox; the arc of the circle of such motion.
celestial equator, or the angle at the celes- sImple pendulum-A theoretical concept: A
tial pole, between the hour circle of the vernal heavy particle suspended from a fixed point
equinox and the hour circle of a point on the by a fine thread which is inextensible and
celestial sphere, measured wstward from the without weight. A simple pendulum cannot
hour circle of the vernal equinox through be realized in actual work. A simple pendu.
3600. lum is, however, the basis of reductions of

sidereal month-The interval of time between observations made with an actual pendulum. i)
two successive passages of the moon past a Those observations have corrections applied
fixed star. to them to obtain results which would have

been produced by an equivalent simple pen-
sidereal period-il. The time taken by a planet dulum.

or satellite to complete one revolution about
its primary and as referred to a fixed star. 2. Simp o's 1/3 rle-A mathematical expression
Specifically, the interval between two sue- for determining areas between an irregular
cesalve returns of an earth satellite in orbit boundary and a traverse line where equally
to the same geocentric right ascension. spaced offset measurements have been taken.

sidereal time-Time based upon the rotation of simultanem altitudGs--Altitudes of two or
the earth relative to the vernal equinox, more celestial bodies observed at the same

time.
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 level L
hours, 9 minutes, 9.55 seconds, and increasing simultaneo level lne-A line of spirit level-
at the rate of 0.000095 second annually. ing composed of two single lines run over the

of the altitude, and some- same route, both in the same direction, but
times Wg o the azimuth, of a celestial body using different turning points. Also called a

for a line of position; or the data obtained simultaneus doubl line.
by such observation, simultaneous zaode-A satellite method for de-

ight fine-see lin of eollimtin, termining the position of an unknown sta-
tion by the simultaneous ranging from three

sijht rod-See range pole. stations of known position and the unknown
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station, or slmultaneously observing direction ereined with reference to alinement in one
from two stations of known position and the direction. Examples of such corners are--
unknown statdon, and mathematically redue- qar- or"Or. (Ai U16 lit b Lwee~l
ing the data to solve for a line or surface of two section comers, all corners on standard
position of the unknown. This technique per- paralels, and all intermediate positions on
mitt position determination independent of a any township boundary line. The ordinary
satellits orbital parameters, field problem consists of distributing the ex-

cess of deficiency between two existent cor-
smultane ofs saitetont (ateite)---Ober- ners in such a way that the omount given to

vatons of a satllite that are made from two each interval shall bear the same proportion
or more d atmnct point or racking s to the whole difference as the record length
at exactly the same time. eof the interval boars to the whole record

Sastrommc station datum orientation-- distance, After having applied the propor-
The orientation of a geodetic datum by ac- tionate difference to the record length of
cepting the astronomically determined co- each interval, the sum of the several parts
ordinates of the origin and the azimuth to will equal the new measurement of the whole
one other station without any correction. distance.

single-lbse mthod--A technique of barometric single-target leveling rod-Any target rod hay-
leveling utilizing two barometers. One barom- ing graduations on one face only.
eter is designated as a base and a second, or sinusoldal map projeefion-A particular type of
roving, barometer is used to determine pres- the Bonne map projection, employing the
aures at specific points. Time and pressure equator as the standard parallel, and show-are recorded at each position occupied by the ing all geographic parHL as truly spaced
roving barometer and time and pressure are parallel straight lines, along which exact
recorded every five minutes by the base scale is preserved. This is an equal-area map
barometer. Data are reduced to position and projection. It is also known as the Mercator
elevation by ofce computations. equal-are map projection and as the Sanson.

single heading radar predicio--A radar pre- Flamsteed map projection.
diction made for a single aircraft position or siphon barometer-A mercury barometer con-
from one specific point in relatior to the sisting of a column of mercury in a glass tube
target. It may be either an experience or an which is bent so as to have two vertical
analytical prediction. branches, one about one fourth the length of

single-model instrument-A general class of the other. The end of the longer branch is
stereoscopic plotting Instruments with a closed, and the air in it is displaced by the
capability for projecting a single stereornodel mercury, but the shorter branch is left open,
per set-up. This class of plotter is designed and the mercury is thereby subjected to
for compilation only and is dependent upon atmospheric pressure. The difference of the
supplementary photogrammetric techniques height of the mercury in the two branches is
to accomplish necessary stereotriangulation. a measure of the atmospheric pressure.

single-point transfer instrument-Any instru- situation map-A map showing the tactical or
ment used for the transfer of planimetric de- administrative situation at a particular time.
tail from a single photograph. These instru- xteth-ection corner-(USPLS) See quar
ments are of two general types, reflecting ter-quarter section corner.
projector, and camera lucida.

size-. To coat with any of the various glu-
singe projector method-d.ee onl-swing tinous materials used for filling the pores in

method, the surface of paper, fiber, or of a mosaicking

single proportionate measurement-A method board. 2. To calculate the measurements re-
of proportioning measurements in the resto- quired in photographing a map to a desired
ration of a lost corner whose position is do- scale.
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sizing the ltho--An operation performed in slotted.teasplet traaigistlon-A graphical ra-
order to de.t.."-ine the actual mfuaturement dial trianlruiation made by the use of slotted
of the original lithographic maps to be used templets. Same as slotted templet plot.
as source for a map revision in order to deter- small-circle--A circle on the surface of the
mine what distortion and changes of dimen- earth, the plane of which does not passaions are necessary to fit the old map inside
the new projection,thug tceer

small-scale rup--A map havig t scale smaller

sketch map--A map made fro loos-, uncon- than 1:600,000.
trolled surveys. The information thereon in
generally sparse, smooth sheet--A final plot of field control and

sketchmater-A form of camera lucida that hydrographic development such as: sound-
Ings, fathom curves, wire drag areas, etc., topermits superimposition of a rectified virtual be usedi in chart constructior.

image of a photograph ovor a map manu.

script. See alio oblique sketchnmster; verti, snakeslip--See etch slip.
cal sketchmaster; universal sketchnuater; marer-See
univesal analog photographic rectification
system. Snell's law of refraction-This law states that

the sine of the angle of incidence divided by
se ed nma o cat costd ruto whch h ne frerinweskewed map projection--Any standard pro3e, the sine of the angle of refraction equals a

truction which constant termed the index of refraction when
does not conform to a general north-south one of the media is air. The index of refrac-
format with relation to the neatlines of the tion can also be explained as the ratio of the
map or chart. velocity of light in one medium to that in

slant range-The line-of-sight distance between another.
two points not at the same elevation. solar altitude- gu distance of the sun

slave station-That station in a given system above the hqrizon.
of stations that is controlled by the master solar attachment-An auxiliary instrument
station. Often shortened to slave. Sometimes which may be attached to an engineer's tran-
called a remote station; remote. sit, permitting its use as a solar compass.

slope-See gradient, solar day-I. The interval of time from the

slope angle.-The angle between a slope and the transit of either the sun or the mean sun
horizontal, across a given meridian to the next succes-

sive transit of the same body across the same
slope chaining-See slope taping. meridian. 2. The duration of one rotation of
slope correction-See grade correctkn. the sun.

slope correction of tape-See grade e)rreCtlon. solar declination--Angular distance of the sun

slope taping- Taping wherein the tape (or expressed in degrees north or south of the
held as required by the slope of the celestial equator; it is Indicated as (+) whenchain) is fedareurdbthslpofhe north and (-) when south of the equator.

ground, the slope of the tape measured, and no ad (--) when outh e sun.
the horizontal distance computed. Also called Also called declination of the sun.
slope chaining. solar eclipse-The obscuration of the light of

the sun by the moon. A solar eclipse is partial
@lot cutter-See templet cutter. if the sun is partly obscured; total if the
slotted templet-A templet on which the radi- entire surface is obscured; or annular if a

als are represented as a slot cut in a sheet of thin ring of the sun's surface appears around
cardboard, metal, or other material, the obscuring body.

slotted.templet plot-See slotted-templet tri. solar eclipse method-A means of determining
2nguiat/on. the angular distance between two observers
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along the center line of the path of a solar soobLttial eMur -The hour eirle through the
eclipse. solstices.

solar ephemeris--A daily tabulation of astro- solatitial point-See solstice.
nomic positions of the sun. sonar--i. A sonic device used primarily for

solar focus-See sidereal foeu. the detection and location of underwater ob-
solar metho-(USPIS) One of several meth- jects. 2. A system for determining distance

ods used to establish a base line for use in of an underwater object by measuring the
interval of time between transmission of anpublic land surveys. An observation is madewith the solar attachment and the directin unda~rwater sonic or ultrasonic signal and re-

of true north determined, a right angle is turn of its echo. This term is derived from

turned and a line extended 40 chains, where the words "sound navigation and ranging."
the proem is repeated. The series of lines sonic depth finder-See echo sounder.
so established, with a alight change in direc-
tion every half-mile, closely approaches a sortie--An operational flight by one aircraft;
true Parallel also, photography obtained on a flight.

solar occultation-An occultation of the sun by sortie plot-See photo index.
the moon. sounding-i. The measured or charted depth

solar parallax-The angle subtended by the of water. 2. A measurement of the depth of
equatorial radius of the earth at a distance water expressed in feet or fathoms and re-
of one astronomic unit (i.e., the equatorial duced to the tidal datum shown in the chart
horizontal parallax of the sun). title. See also depth number. 3. In geophysics,

solar-radiation pressure-A perturbation of any penetration of the natural environment
high flying artificial satellites of large diam- for scientific observation. See also echo
eter. The greater part is directly from the sounder; echo sounding; lead line, definition
sun, a minor part is from the earth, which is 3; off sounding; en sounding; wire drag.
usually divided into direct (reflected) and in- sounding datum-The plane to which soundings
direct terrestrial (radiated) radiation pres- are refeeed.

sures.
solar time--i. Time based upon the rotation of sounding pole-A round, wooden pole, 15 feet

the earth relative to the sun. 2. Time on the long used for shoal water soundings. It is
sun. graduated in feet and half-feet from the cen-

ter towards both ends and numbered con-solar transit-A regular transit to which has secutively from the ends toward the center.
been added a solar attachment, which effects
the instantaneous mechanical solution of the source map-The map used for the selection
astronomical triangle (sun-zenith-pole) and of map or chart detail.
permits the establishment and surveying of
the astronomic meridian or astronomic paral- source material-Data of any type required for
lel directly by observation, the production of maps and charts including,

but not limited to, ground control, aerial andsolar yer-See tropical year. terrestrial photographs, sketches, maps, and
solid angle--The integrated angular spread at charts; topographic, hydrographic, hypso-

the vertex of a cone, pyramid, or other solid graphic, magnetic, geodetic, oceanographic,
figure. and meteorological information; intelligence

solstice-One of two points of the ecliptic far- documents and written reports pertaining to
thest from the celestial equator; one of the natural and manmade features of the area
two points on the celestial sphere occupied to be mapped or charted.
by the sun at maximum declination. Also southbound node-See descending node.
called solstitial point. See also summer sol.
stice; winter solstice. mouth declination-See declination, definition 3.
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4outh geographical pole -The g vgraphi-al rvwle th,,w cases where a quarter-ection line
in thp. wuthen~ ~i~ ;e~ at latitude ortii the k. Ne' ns'v~ meender corner.
., S, special purpooe map-Any map designed pri-

mouth geomagnetic pole-The geomagnetic pole marly to meet specific requirements.
In the southerit helnisphere. specifations-The rules, regulations, symbol-

south magnetic pole--The magnetic pole in the ogy, and a comprehensive set of standards
southern hemisphere. which have been established for a particular

map or chart series ur scale group, Specific-a-
tions vary with the scale and the purpose of

south polar drcle--Ser Antarctic Circle. the graphic,

southing-See latitude difference (plane sur- specular reflection (optics or microwave the.
vtying). ory)-The type of reflection characteristic

of a highly polished plane surface from which
all rays are reflected at an angle equal to the

fer to any general three-dimensional coordi. angle of Incidence. Contrasted with diffuse
nate system used to define the position of a reflection.
point in the object space, as distinguished
from the image of the point on a photograph, speed (photography)-The response or sensi-

tivity of the material to light, often expressed
spacecraft-Devices, manned and unmanned, numerically according to one of several sys-

which are designed to be placed Into an orbit tems (e.g., H and D, DIN, Scheiner, and ASA
about the earth or into a trajectory to an- e re ind S, DN reier, and Axt
othcr celestial body. exposure index). See alto relative aperture.

space motion-Motion of a celestial body speed of le'ia-See relative aperture.
through space. See aZso proper motion; radial sphere--A body ar the space bounded by a
motion, spherical surface. See aLso celestial sphere;

pact-polar eoordinate*---A system of coordi- oblique sphere; parallel sphere; right sphere;

nates by which a point on the surface of a terrestrial sphere.

sphere is located in space by (1) its distance spherical aberration-An aberration caused by
from a fixed point at the center, called the rays from vario, s zones of a lens coming to
pole; (2) the colatitude or angle between the focus at different places along the axis. This
polar axis (a reference line through the pole) results in an object point being imaged as
and the radius vector (a straight line con- a blurred circle.
necting the pole and the point) ; and (3) the
longitude or angle between a reference plane spherical angle-The angle between two inter-

through the polar axis and a plane through secting great circles.

the radius vector and polar axis. spherical eoordinates-A system of polar co-

spading-Ren'toving scribe coating from the ordinates in which the origin is the center of
base material by use of a wide flat blade. a sphere and the points all lie on the eurface

,3f the sphere. The polar axis of such a sys-
spatial model-See stereoscopic Image. tem cuts the sphere at its two poles. In
speaking rod-See self-reading leveling rod. photogrammetry, spherical coordinates are

useful in defining the relative orientation of
Special Area (SA) annotation-A structure nr rw"'pective rays or axes and make it pos-

group of structures possessing unique physi- .e to state and solve, in simple forms, many
cal characteristics, but whose area or linear -;L.ed problems,
dimensions do not qualify for application ofone of the radar signitic. nce analysis codes, spherical excesa--The amount by which the

sum of the three angles of a triangle on a
special meander corner-(USPLS) A meander sphere exceeds 1800. In geodetic work, in the

corner established at the margin of a lake in computation of triangles, the difference be-
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twevii xpheW-tfrs f anti apherOiIIai angles SP46dr-tempiei pp-e @PWWii"p 4 Iiin-
is generally neglected; spherical angles are 1gulation.
used, and Legendte's theorem is applied to splder.templet triangulation-A graphical ra-
the distribution of the spherical excess. That dial triangulation made by the use of spider
is, approximately one third of the spherical templets. Same as spider-templet plot.
excess of a given spherical triangle is sub-
tracted from each angle of the triangle. a-piral curve (route surveying)-A curve of

varying radius connecting a circular curve
and a tangent, or two circular zurves whose

an infinite series used to approximate an ir- radii are, respectively, longer and shorter
regular closed surface, than its own extreme radii. Also termed ease.

spherical len--A lens in which all surfaces are ment curve; transition curve.
segments of spheres. Spiral to Spiral(SS)-A common point between

spherical triangle--A closed figure having arcs two spirals.

of three great circles as sides. spirit level-A closed glass tube (vial) of cir-
differing cular cross section, its center line also form-

spherod-i. (general) Any figure ding a circular arc, its interior surface being
slightly from a sphere. 2. (geodesy) A mathe- ground to precise form; it is nearly filled
matical figure closely approaching the geoid with ether or liquid of low viscosity, enough

in form and size and uesed rs a surface of free space being left for the formation of a
reference for geodetic surveys, See also Ar bubble of air and gas. See also bubble level;
tralian National spheroid; Bessel spheroid chambered spirit level; circular level; hang.
(dllipeotd); Clarke spheroid (ellipsoid) of ing level; latitude level; level trier; plate
1866; Clarke spheroid (ellipsoid) of 1880; level; reversible level; rod level; striding
ollipsoid of rotation; Everest spheroid (ellip. level; telescope level.
olad); Hayfurd sLpheroid (ellipsoid); Interna-
tiona] Ellipsoid of Reference; Krassowsky spirit level axis--The line tangent to the sur-
spherold (eWpold); oblate spheroid; prolate face of a spirit-level tube (vial) against
apherold. which the bubble forms, at the center of the

graduated scale of the level, and in the plane
spheroid juneton-A line joining two or more of the tube (vial) and its center of curvature.

spheroids. Also called axis of level; axis of the level

spheroid of reference-See reference spheroid. bubble; bubble axis.

spirit leveling-The determination of elevations
spberoidal angle--An angle between two curves of points with respect to each other or with

on a spheroid; measured by the angle be- respect to a common datum, by use of a level-
tween their tangents at the point of inter- ing rod and an instrument using a spirit level
section. to establish a horizontal line of sight,

spheroidal excess-The amount by which the spirit level wind-L.ack of parallelism between
sum of the three angles of a triangle on a the axis of a spirit level vial and the line join-
spheroid exceeds 1800. See olo spherical ex. ing the centers of its supports. When wind
Ms. (pronounced to rhyme with find) is present

spheroidal triangle--.A triangle on the surface the bubble will respond with a longitudinal-of a spheroid. movement when the spirit level is rocked on
its supports.

spider templet-A mechanical templet which is~split camera.-An assembly o)f two cameras dis.
formed by attaching slotted steel arms, repr- posed at a fixed overlapping angle elative to
senting radials, to a central core. The spider each other. Often called split-vertical camera,
templet can be disassembled and the parts
used again. Also called mechanical arm tern- split phothgraphy-Aerial pi "raphy taken
pleL using a split camera inste' n. Also called
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convergent pholoarphv; ,,pil-,verlical pho. t;rty .s pi,,',rnnt to thI square of Its
?ogr aph:. |srl, d.

,plit-veltical camera-Nee ..qp!t camera. stable.type gravimeter-- A gravity meter which
uses a high order of oWtical and/or mechani-splitverttcal photography- -Sc'plit photog, cal miagnil'ication ,u) that a ,hange in positioniraphy.f a weight or asociated property is meas-

spot elevations.-l. A point on a map or chart urcd d1r:eily,
whose elevation is noted. 2. Approximately stadia-A graduated rod used in the determina-
correct elevations of certain topographic and ti(. of distance hy ohserving the Intercept
cultural fatures that are required to fornish on the rod subtendin a small known angle
the map users with more specific elevations at the point of observation, In practice, the
of these features than may be interpolated Ftigle is usmauly defined by two fixed lines in
from the' contours alone, hi ,tequently called the reticle of a telescope (transit or telescopic
spot height. Scr alo checked spot elevation, alidade). Th- term stadia is also used in con.
unchecked spot elevation. nect~on with surveys where distances are de-

spot height--Scc spot elevation. termined with a stndia, as stadia survey,
stadia method, stadia distance, etc. ; also used

spot prediction -A single heading radar predic- to designate parts of the instrument used, as
tion intended to portray, as nearly as pos- stadia wires, See also horizontal stadia.
sil)le, a comprehensive analysis of the radar
scope at a precise geographic location. stadia circle-Sce Beaman arc.

spring balance. -An accessory of taping and stadia constant (leveling)-The ratio which is
base measuring apparatus which is used in multiplied by tile stadia interval to obtain the
applying proper tension to a tape. length of a sight in meters. Also, the ratioby which the sum of the stadia intervals of

spur line of levels-- A line of levels run as a all sights of a run is converted to the length
branch from the main line of levels, either of the run in kilometers.
for the purpose of determining the eleva- stadia diagram-A chart or drawing which pro.
tions of marks not conveniently reached by vides a means for rapid field reduction of
the main line of levels or to connect with stadia readings. Uually it is prepared on
tidal bench marks or other previously estab- cross section paper and drawn to the scale of
lished bench marks in obtaining checks on the survey being performed,
old leveling either at the beginning or end
(f a line )f levels or at intermediate junc- stadia intercept-See stadia interval.
tions along the new line of levels. stadia interval (leveling)-The length of rod

spur traverse-Any short t r a v e r s e that subtended between the top and bottom cross
branches off the established traverse to reach wires in the leveling instrument as seen pro.
some vantage point or position. Also called jected against the face of the leveling rod,
stub traverse. Also called stadia Intercept.

stable base-A general term applied to map- stadia rod-See stadia.
ping materials possessing a high degree of stadia slide rule--The most rapid method of
dimensional stability. reducing stadia readings is by the use of a

stable base film-Any film having at dimen- slide rule which has, in addition to the ordi.
na|ry scale of numbers (logarithms of the

siunally stable base which is suitable for a c scale especily o t e

aerial mapping photography and map produe- for stacdia work, one consisting of values of

tion suall referred to by its commercial log cos' , and the other of log I: sin 2

a for different values of n. On some rules,
stable gravimeter-A gravimeter having a sin. the values of n range from 0:31' to 15'; on

gle weight or a spring such that the sensi- others, from 4) 03' to .15 In some forms the
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11rMwtal di, tanwe' i% r ,nd diroctly; in others. a wn which mtves a lun transferring the data

given, A If inch slide rle gives ie ,'it.s .Luf- A
liietl aeu'tefo al rdnrypup~,.. mtandard-content tmp- nial)tii eptwi-ficietlv accurite for All rdinary p natural and mrinmade features according to

stadla traverse-A traverse in which distanceis curirnt Mandard.s, and spiwications.
are measured by the stadia method.*, standard corner-(USPLS) A corner on astadia trigonometric leveling-A techiiuque of standard pnralle 9r bage line.
extending 3Upplemental vertical control in
areas of moderate or low relief, Di tznces are standard devlation-Tl:e square root of the
measured by stadia methods and can be done arithmetic mean of squared deviatiuns frum* with planetable, transit, ot theodolfte. Field the mean.
work is reduced to usable form by trig, standard elevaion-An .djoitdd elevationnometric computation,, based on the Nca Level Datumn of 1929.

stadimeter-An instrument for determining standard error-The square root of the arith-
the distance to an o'ject of known height by metie mean of squared errors from the mean.
measuring the angle subtended at the ob-server by the object. The instrument iF Standard Indexing System (SIS)-A systemgraduated directly in distance. See also rang, developed for u~e within the Department of
finder. Defense for the indexing of all aerial pho-

staff gage-The simplest form of tide or stream tography held at national level. Aerial photo-
gage consisting of a graduated staff sccurely grmnhic missions are pitted on avetate sheets
fastene to a pole or other suitable support. covering one-degree squares of the world tit
It is so desigped that a cgment of the staff a scale of 1:250,000.
will be below lowest low water when mounted standard line-(USPLS) Any tlase line, stand-and the remainder will be above water and ard parallel, principal meridiaij, in iuidt me.
positioned for direct observations from shore ridian.or some other vantage point. standard meridian-I. The meridian used forStampfer level-A name given a type of level. determining standard time. 2. A meridhin ofing instrumcnt having the telescolw. tube so a map projection, along which the scale is as
mousted that it could be moved in a vertical stated.
plane about a horizontal axis, involving the
use of a striding level and a micrometer standard of length-A physical representation
screw. Lf a linear unit that is approved by competent

standard-An exact value, a physical entity or authority.
an abstract concept, established and defined standard parallel-I. (USPLS) An auxiliaryby authority, custom, or common consent to governing line established along the astro-serve as a reference, model, or rule in meas- nomic parallel, initiated at a selected town.uring quantities or qualities, establishing ship corner in a principal meridian, usually atpractices or procedures, or evaluating re- intervals of 2.1 miles from the base line, onsuits, A fixed quantity or quality, which standard township, section, and quar.

standard-accuracy map--A map which corn- ter-section corners are established; alsoplies with the United States National Map tvmed a correction line. Standard parallels,Accuracy Standards, or correction lines, are established for the
l)UroliSe of limiting the convergenve of rangestandard automatic tide gage--A clock activat, lines from the south. 2. A parallel of latitude

ed gage used where extended time readings which is used as a control line in the comnpu-of tidal changes are required. The rise and tation of a map projecetion. 3. A parallel offall of the tide is communicated by a wire latitude oil a nlalp or chart along which the(attached to a float) to a worm screw on the scale is as stated for that map or chart.
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standard port Sf , ri-ference station. orirloatet A1.4i e.all.~ loise xystem of pkai,

Atantlurd quadirmngli A q'unriraitlo of ai- oordinates.

curay. nd ontntastsfl8 citcia re- ment is observed or nulle by an opposing
scried or uch suveyby cmpeentau- force.

thkority. static map--A mal) thaL portrasys information
stanardtenion tapng)Tha tenionor ull as of a mingle da Ite or time. 6~ntr~sted with

dynalmic map.
a, w~cla tae. as tandrdied.station-1. (general) A definite point on the

standard time-bloan solar time for a selected earth whose location ham heen determined by
meridian adapt4Ad for wse throughout a bet urveying methods. It may or way not be
or zone. marked on the ground. A station usually Is

standardizatiort-The comparison of an instru- defined by the addition of a term which de-
mient or device with a standard to determine scribes its origin or purpose. Usually marked
the value of the instrument cr device in terms on the ground by a monument of special con.
of an adopted unit. struction, or by a natural or artificia struc-

ture, 2. (route survey) Any point whose posi-
star chart-A chart or map of the celestial tion is given by its total distance from the

sphere showing principal stars which are starting hub; also, each stake set at 100-foot
useful for roermations for navigation -r field intervals along a route survey. See also A.
astronomy, station; astronomical station; auxiliary sta-

star occultation method-A means of deterrin- tion; B-station; base station; camera station;
Ing the distance between two observern at control station; data-acquibition station; drift
approximately the same latitude by observa- stio;eenictao;gaitrfrnc
tions of the times of the eclipsing (or occul- station; gravity station; ground station; hor-
tation) of a star by the same point on the izontal control station; In-and-out station; in.
limb of the monon. tersection station; Laplace station; magnetic

station; main-scheme station; master station;
star trail-A streak-like image of a star re- plus station; primary tide station; projector

-:; una ell.~r pate by a photographic station; reference station; resection station;
time exposure caused by the rotation of the secondary station; secodary tide station;

Learth. set-up; slave station; stream-gaging station;

starting control-Control available for the ab- subordiate station, subsidiary station; sup.
solute orientation of the first plate pair along plemental station; taping station; tide ea.-
a line of flight for which control is to) be tion; tracking statl)n; traverse station; tri.
extended. azngulation station.

state base map-A base mnap of the area of a station adjusitment-The adjustment of angle
state as the unit used as a base upon which mneasuremnents at a triangulation or traverse
data of a specialized nature are compiled or station to satisfy local requirements (such
overprinted, as horizon closure) without regard to ob-

servations or conditions at other points, Same
state coordinate systems-The plane-rectangu- as local adjustment.

lar coordinate systems established by the
Unitied Stales Coast and Geodetic Survey, one station error-See deflection of the vertical
for each state In the United States, for use sainmr-e ak eiiin2
in defining positions of geodetic stations in sainmr-e ak eiiin2
terms of pl~.ne-rectsngular (x and y) co- station pointer-See three-arn protractor.
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stalioary ISM- Any natural held o force, as step wed-t strip ,of filin cr m rbi, pt it
a uya mn.drU. ,..,". ,.I . ,, -f qtwtptlry tfliihPA in 'rdusted

stationary' orbit+ An orbit in which the ,- t.p from uno end to the other; often used
t or bt tn primar inw tich the satel- to determine the density of a photograph.
s reaolte tch the primary, roatthe tsu Also called gray scale; step tablet, Contrasted

tar rate at which the primary rotates on its with continuuus tone gray "scle.
axis. From the primary, the satellite ap-
pears to he stationary over a point on the steradian-The unit uf measure of a s,,lid an giw
prurn.ry. O+.+ uo sy'nchirmmus mateifite,

stereo -1. Contracted or short form of stereo-

statowope--..A sensitive form of barometer used scopic. 2. The orientation of phntographs
in aerial phutography for ne.auring onmall when properly positioned for stereoscopic
differences in attitude between successive air viewing, Photographs so oriented are said to
stations. Usually recorded automatically on be "in stereo".
thc fim at thie ltant of exsure, stereobllqut plotter-A device which permits

stellar aberration-The displacement of the ob- continuous plotting of planimetric detail from
served position from the position where the oblique photographs. Essentially, the det'Ice
body was geometrically located at the instant consists of two photoangulators linked under
of observation due to the motion of the ob- a stereoscope and is provided with plotting
serving platform, arms.

stellar camera-A camera for photographing atereocomparagraph--A relatively simple and
the stars, mobile stereoscopic instrument used f-. the

stellar magnitude-See magnitude, definition 1. preparation of topographic maps from pho-
tography. Differences in elevation are de-

stellar map matching-A process during the termined by measuring parallax difference on
flight of a vehicle by which a chart of the a stereoscopic pair.
stars set into the guidance system is auto-
matically matched with the position of the stereocompamrtor-A stereoscopic instrument

stars observed through telescopes so as to for measuring parallax; usually includes a
give guidance to the vehicle. See also map. means of measuring photograph coordinates
matching guidance, of image points.

stellar parailax-See annual parallai, stereocompaton-.ee com,.lation, dc.1.
tion 2.

stellar plate-A precisely ground glass plate
coated with a photographic emulsion used for sterOrarm-A stereoscopic pair of photo-
recording satcllite images against a stellar graphs or drawings correctly oriented and
background. mounted or projected for ster'vscopic view-

step cast-The negative or positive reproduc- ing. See also ster triplet.

tion of the stepped terrain base of a relief sterrograph-A sterevmeter with a pencil at-
model, tachment which is used to plot topographic

Stephemoin leveling rod-A speaking rod hay- detail from a properly oriented stereogram.

ing graduations forming a diagonal scale, stereographic chart-A chart on the stereo-
with horizontal lines through the tenth-of- graphic projection,
foot marks. This rod is read to hundredths slereographic horizon map projection -A ster-
of a foot. eographic projection having the center of the

stepped terran base-In relief model making projection on some selected parallel of lati-
the acetate three-dimensional representation, tude other than the equator.
in stepped form, of the contours appearing stereographic map projection--A perspective,
on the base map, conformal map projection on a tangent plane,

step tablet-See step wedge. with the point of projection at the opposite
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i-rld 4 hr ' 'r ,10 ,'4 l per- frwri th'l 0 l1re4, Meovpe fiauion-...Th n, nWt llr,.s .v whire
point if tangrn of '4 e i~pn. .4 ~o iall*? riiAn two i'lrspectivt' Tews to give an

ater %Wrsphit meridional map projection-.. A stereoscopinc Image-- The mental Imprralon of
stervigraphic projection having the center a three-dimensional model which reaults
,,f tile pr-jttin fin the equaior. fron two persleetive overlpping views, Also

KteIel~fI~ti -- rri±~ui~ig~ voitar~iig al'l4 "inat model: Ptereo Psj.4l; iatrq~i,14tereoiei--A invti i urinig devi e Al.(ll ,a~lnif' a ol oH

mirn)mtrr mornnent hi" mAns of Ahich

the separatiotn of two inrX tnarks can be atereowpie model-. See sterooscepic image.
changed to mewtiurc parallax difference orM £ stereocopic pair (photcgrammetry)-Two pho-

tographs of the same area taken from differ-
paralax bZ. ent caniera stations so as to r ford stereo-

otarometrlc camera-A combination of two scopic vision; often called a stereo jWir.
camerag mounted with parallel optical axes
on a short rigid base, used in terrestrial pho- atercoeopic parallax-See absolute tereoscopic

togrammetry for taking photographs in ster- parilax.
eoscopic pairs. stereoscopic plotting Inatrument-An instru-

stereometre map-A relief nmap made by appli- ment for compiling a map or obtaining spatial
cation of the stereoscopic principle to aerial solutions by observation of stereoscopic mod-
or terrestrial photograph&, Also termed pho- els formed by sterescopic pairs of photo-
togrammetric map; stereotopographic map graphs. See also double.projectlon direct-

viewing stereoplotter; radial plotter; single-
tereomodel-See stereoscopic image. model instrument; stereoblique plotter; ster.

stereo pair-See stereocopic pair. eoeomparagraph; stereoplaigraph.

*tereophotogmmmetry-Photogrammetry util- stereoscopic principle-The formation of a sin-
izing stereoscopic equipment and methods. gle, three-dimensional image by binocular

vision of two photographic images of the
same terrain taken from different exposure

ting instrument, especially valuable for ex-
tension of control, and capable of handling stations.

all tves of st .ieocnpic otorraphv, includ- stereoscopie ivison-The particular application
ing terrestrial, of binocular vision which enables the ob-

ifor server to obtain the impredsion of depth,
steresoea binocular optical instrument usal ymonrfto ifrn

helping an observer to view photographs, or tsan bjeas two photog rap en
tires of an object (as two photographs taken

diagrams, to obtain the mental impression of from different camera stations). Often called
su three-dimensional model. The design of
stereoscopic viewing instruments u*ilizes stereo vision.

lenses, mirrors, and prisms, or a combination sterreceopy-The science and art that deals
thereof, with the use of binocular vision for observa-

sterte -opic-Of or pertaining to stereoscopy. tion of a pair of overlapping photographs or
other perspective views, and with the meth-

stereoopic base--The distance and direction ods by which such viewing is produced.
between complimentary image points on a
stereoscopic pair of photographs. atereotemplet-A composite slotted templet ad-

tt-.ri -.€opic cove rsge--A eri&I photographs justable in scale and representative of the
taken with sufficient overlap to permit cor- horizontal plot of a stereoscopic model. An
ptken thosufici oerato passembly of stereotemplets provides a means
plete stereoscopic observation. of aerotriangulation for horizontal positions

stereomopic e.ggeration-See hyperstereos- with a stereoscopic plotting instrument not
copy. designed for bridging.
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xtervoteniplet friang-utaflon -Arr~i ilaiguatl''ri -tratext mup. .1 rriip of niedium grille, or
h. r'ans uf -ttcrr!1t-mrpk't,,. Tfic rt':hd p~rr. ra1m i;~ ~ n ,ii aamiig or N~ f, i-
nuts skcair wolutioni I-Y area and i6 not ro, lud(ing tic IIIovi1iit, andcellttfi ~l~
Mtliutedl to 8A)OlUtio alOlig flight btrills. supply of troops.

itc;'oographkc niiip-'i s MrewvuittIll flia p. stiattxccplanning mudel-Small scale terrain
vit rot raniiA a tevi- tr~ngibilio pnetire nvodel', il'epiitlng only thlt geiierill chara.ctear
~tee~tian~l~l~t.-. t ianimltio prs'eore of tile terraliii and featiturC.- of ro'nsiderable

to Otain thie succuissive otihentatioris of the Pomcv I"- ee~lyi~ ~' nii

tinitoug strip. Thle mspatial wli tin fnrti,

trot using thest, strips (or flight) colirdinatw'i in atvtis
may be tnude hy Plithpir graphical or comnputsi- mlreum-gaging s'ittion-- -A p~oint ninng a ntrearn
tional procedures. Alm) called bridging; in- at whic-h jsIwiodir fnh-asul-emvnts of velocity
strument phototriangiilation; multiplex tri- or- (iltiJrge i Wiiii, andi at whic-h daly
angutation, Set, also vertical stereotriaigla- uir Continulouls records of the Stagi' Of height
tion. Of tlt-' waitelr S111-ilee above%- a givenI datumi is

stereo triplet--A stereogramn compo.red of three Otand
photographs, the center photo having a corn. strength of figure (ti~angulation)---Te coni-
mon field of view with thle two adjacent pIIo- pairative precismion Of Volniputed lenlgths in a1
tos, arranged in such a mianner as to permiit trilillgihmtioll net as deteriinud hy the Size
complete stereoscopic viewing Of thlt. renter of thle anlgles, thle liumbetr (if Conitions to he
Photograph. siltisfied, ati the disti-1hUtion of liast. hles

aind poiints of fixed j4)sitioln, strt'rigt h of fig-
stick-up (stickup)-Adhesive-backed or wax- lire ill triiangulationu~ is not biased onl an aliso-backed film or papeir on which map namnes, lute scalk, hut rather is all P'Xpiessiol (if rehi-symbols, descriptive terms, etc., have been tive Ntruuji th. Also applicable to thet illdi-

printcd, for application in mnap and chart vidual geomietric figures withi.n a Riven net.
production. See also symbol sheet, tretching apparatus-Sirc tape stretcher.

silln g th evicinit y f eavia e o ructur la c e stiig level ----A spirit IevQI s iim teud that itI n t e v ci n t y f a g a g t o r e d c o a v c a c - " 4 11it l la c e d a l lx i v e a n d u . 1ii il le l w i t h I h e
tiuta .4nd afford niore accurate reading of the lorizontad axis of a survevingx Or astrolloili-
gage. cal igrmn.ads u-~o-eI(ili a

stipple-A random dot pattern used to depict ~ h nlntOnof tlt.i
certain topographic features such ais sand. hrzna xst !. ln i it o-~h

stone bound-A substantial stone -;vost set into ti-cflgtsrp
thle ground with Its top) approximately flash strip adjustment. -Similar to a block adljust,
with thle ground surface to mark ac'parately ni-ft, hut limlited to a Single strip (if photoa.
and permanently tho import-ant corners Of a graphs.

land surveystrip coordinates---The i' ordinates of anY liint

stop-See aperture stop. ill it st ii p. whlet herl on tilt, groundl o r actuidlk
lit) air stationl, rtIchi-rei to tilt, oiiigill anldstop nuniber*--Sc relative aperture. aLxes of t he cootifllte SYteiln of thle firsit

straight line graver--A variation of thle rigid Ovela,
tripod graver so designed that thle scrihing strip film .A phiotogirtlihiit film, ill uhta
potint, the verticall vanie, and one supliorting Ilnitlseln 1n1iemnhraim' i-all In. rvlll,. vel .1-ini its
leg are fill dir'ctly in line; usedl with it trilsiorlry haseM ;iti-l V4'l~Sll-'V aid r)s's
straightedge for scribing long. straight line~s. iig; thit mnti-rylt IS thln tranll'i-ell to
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a new base. Principally used in correction accessories. All necessary corners or dividing
work. Also called stripping film. lines are marked or monumented.

strip mosam -A mooAic monsisting of one stlip sublgravity- A condition in which tha resultant

of aerial photographs taken on a single flight, ambiet acceleration is between zero and

strip prodietisr -A single heading prediction one

intended to convey the general nature azd sublunar point-The geographical 1*81tion of
Mttern of radar returns continuously along a the moon; that point on the earth 9t which
specific flight path. the moon is in the zenith at a specified time.

strip radial plot-Sce strip radial trlangulation. See aleu muboatellite point.

strip radial triangulation-A direct radial tri- submarine relivf-Variations in elevation of the
ocean floor, or their representation by depth

ang'laton n whch he hotoraps ~curves, tints, or soundings.

ted in flight strips without reference to

ground control and the stripa are later ad- subordinate station--4. One of the ptoaes for
justed together and to the ground control, which tide or tidal current predictions are
-4ame as strip radial plot. determined by applying a correction to the

predictions of a reference station. 2. A tide or
ntrip wldth-The average dimension, meastred tidal current station at which a short series
normal to the flight l.ne, of a series of neat of observations has been made, which are
models in a flight strip. Strip width is gener- reduced by comparison with simultaneous
ally considered as eual to width between observations at a reference station.
flights.

stripping-Tha cutting, attachment, and other subsatelUte point-The point at which a line

operations for assembling cut film sections to from the satellite perpendicular tu the ellip-

produce a flat. soid intersects the surface of the earth. See
also sublunar point.

stripping lm-See strip 11111m. subsidiary station-A atation established to

stubo travere-See spur traverse, overcome some local obstacle to the prog-

atyl, sheet-A graphic guide for the format ress of a survey, and not to determine posi.

aid portrayal of grid and marginal informs- tion data for the station point. The term sub-

tion. Sometimes called mock-up. aidiary station is usually applied to A-sta-
tions of a traverse survey. Subsidiary sta-

subaqueous reconra~ssance survey-A hydro- tions usually are temporary in character and
graphic survey which is a rapidly executed not permanently marked. If serving the addi-
preliminary survey of 4 region to provide ad- tional purpose of supplying control for a lo-
vance information to meet immediate mili. cal survey, such station may be permanentiv
tary needs. Normally made at smAl scale, it marked and it is then a supplementvry an-
is usually not (ontrollpd by triangulation, tion.
and may be little more than a sketch with subsolar point-The geographical position of
only a few critical soundings shown. the sun; that point on the earth at which the

subaqueous running sirvey-.A h),rcjdraphic s a ;& ii the itiiith at a specified time, See
survey of an exploratory nature along an un- a2so substellar point.
known or hostile coast made from shipboard substellar point-The geographical position of a

to determine the general gorc pf of a
to dform of the coast star; that point on the earth at which the
and the nature of the area. star is in the zenith at a specified time. Also

subastral point-Sec substellar point, called subastral point. See also aubsolar point.

subdivision survey-A type of land survey in substitute center-A point which, because of its
which the legal boundaries of an area are ease of identification on overlapping photo-
located, and the area is divided into parcels graphs, is used instead of the principal point
of lots, streets, right-of-way, and other as a radial center.
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subsurface float-A hollow cylinder, with its auper.wide.angle lens--A lens having an angle

axis held vertical, at a constant depth by the of coverage greater thar 100'. A lens whoow
buoyant effect of an Indicnting aurfacc flcat; fIcal lcii;.o i6 apprximi tely less than one

used to determine current velocities in half the diagonal of the format. Also called
* striums or channels having a relatively uni- ultra.wide-angle lens.

form depth. supplemental control-Points established by

subtenre bar-A horizontally held bar of pre. sulxrdinate surveys, to relate aerial photo-

cisely determined length, used to measure graph( used in mapping with the system of

dis-tancu by obaervirg thu angle it subtends geodetic control. The points must be posi-

at the distance to be measured, tively photoidentified, that is, the points on
the ground must. he positivcly correlated withsubtense-bar traverst---A traverse mnethod in teriae ntep~~rps

which course lengths are measured by use of
a subtense bar. supplemental control point-A photoiniage

point fr whirh an elevation or a horii,,,tal
sub rew-bas traverse--A traverse method in pwsition, or 1x.)th, is to be, or has 1wen deter-

which distances are determined by precisely mined, Sr( ,alo control point.
measuring, at one end of the course, the angle
subtended by a precisely measured base at supplemental elevation--A point whose vertical
the other end of the course and approximately position has been determined h: photogram-
normal to it. metric methods and is intended for use in

the orientation of other photographs. Alsosubtenas method-A procedure by which dis- called vertical pass point.

tance measurements are obtained by use of

a subtense bar. supplemental plat-.(USl-LS) A phat prepared
subtracting tape--A surveyor's tape which is entirely from otfice records dosigned to show

cibratte ---A from yo r 0byflleet (rc i a revised subdivision (if one or more sectionscalibrated from 0 to 100 by full feet (or without change in the section boundaries and

meters), and the first foot (or meter) at each without other modification of the subsisting

end is graduated in tenths or hundredths. record.
Also called cut tape.reod

supplemental poition-A point whose horizon.

summer notstlce-1, That point on the ecliptic tal position has been determined by photo-
occupied by the sun at maximum northerly grammetric methods and is intended for use
declination. Also called first point of Cancer. in the orientation of other photographs. Also
2. That instant at which the sun reaches the called horizontal pass point.
point of maximum northerly declination,
about June 21. supplemental posts for survey monuments--Sc,

identification posts.
sun-The luminous celestial body at the cen-

ter of the solar system, around which the supplemental station-Those stations estab-
planets, planetoids, ild comets revolve. It is lished only for supplmental vertical control.
an average star. See also apparent sun; dy- They normally are not permanently marked
nailal mean mn; fictitious sun. (some are merely photoidentified) and ac-

sun-zenith distance--The angle between the curacy does not have to be of the same order

zenith and the sun's disk, as the horizontal control to which it is tied.
Also called vertical-angle station.

superior conjunction-The conjunction of a supplementary instruction*--New information,
planet and the sun when the sun is between amendments, or changes to spec ificat ions or
the earth and the other planet. compilation instructions affecting the produc.

superior planets--The planets with orbits tion of a specific map or chart, or a series of
larger than that of the eatth: Mars, Jupiter, maps or charts.
Saturn, Uranus, Neptune, and Pluto, supplementary bench mark-Sre temporary

superior transit-See upper transit, bench mark.
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auppe-antar- contur-A contour lin between survey; hydrogra - i Rurvey; Independent
intermediate contour linen to increase the resurvey; inventory survey; land survey; lo.
topographic expression of an area, usually in cation survey; magnetic survey; magnetom.
areas of extremely low relief. Also called eter ,urvey; metes-and-bound% Purvey; rntine
auxiliary cont6,;. survey; mineral survey; oceanographic sur.

supplementary photograph y-Noncartographic vey; photographic survey; photogrammetrie
aentr photography tgrapic survey; plane survey; preliminary survey;
erial anid terrestrial pitography that will reconnaisance survey; rectangular surveys;

assist in improving exibting mapping, chart- resurvey; route survey; second-order work;
ing, and geodetic products. standar4 survey; subaqueous reconnaissance

supplementary station-An auxiliary survey survey; subaqueous running survey; subdi.
station, established to increase the number of vision survey; third-order work; topographic
control stations in a given area, or to plhce a survey: tMwn-site survey; tranmdt-nd.Ptolft
station in a desired location where it is im- survey; triincar surveying.
practicable or unnecessary to establish a prin-
cipal station. Supplementary stations are uree
pe.manently marked, and are established ordinates.
with an accuracy and precision somewhat survey net-i. (horizontal control survey net)
lower than is required for a principal sta- Arcs of triangulation, sometimes with lines
tion, since they do not serve as bases from of traverse, connected together to form a
which ext-asive surveys are tun. Also called system of loops or circuits extending over an
secondary station, area. Variously spoken of as a triangu!ation

surface anomalies-Irregularities at, the earth's net, traverse net, etc. See also triangulation

surface, in the weathering z.one, or in near- system; trilateration net. 2. (vertical control

surface beds which interfere with geophysical survey net) Line: of spirit leveling connected

measurements. together to form a system of loops or circuits
extending over an area. Also called a level

surface chart-See weather snap. net. See also national control survey nets.
surface corrections-Corrctions of geophysical Also called control net; framework of control;

measurements for surface anomalies and net (when applied to both horizontai and ver-
geaudeentsosu c atical survey nets).ground elevations.

surface float-A device, specially designed or survey photography-See mapping photog-
r improved, used in hydrographic surveys to raphy.

determine surface movement of a stream. survey signai-A natural or artificial object or

surprint-See overprint. structure whose horizontal and sometimes
vertical position is obtained by surveying

survey--i. The act or operation of making methods. Signals are given special designa-
measurements for determining the relative tions according to the kind of survey in
positions of points on, above, or beneath the which they are deterwined, or which they
earth's surface. 2. The results of such opera- may later serve. Sometimes shortened to
tions. 3. An organization ior making surveys. signal.
See also aeriel survey; airborne control
(ABC) system; airborne eiectronic survey surveying accessories--Those surveying devices
control; area survey; astronomical surveying; which assist in making measurements with a
boundary survey; cadastral survey; cit) sur. surveying instrument.
vey; compass survey; control survey; control iurveying altimeter-An aneroid barometer
survey classification; dependent resurvey; with a di.' graduated to read feet or meters
electronic survey; engineering 3urvey; ex. of altitude, used to determine approximate

plorptoiy survey; field inspection; first-order differences in ee ation between points.

worg- geodetic survey; geographical survey:

geologic survey; gravimetric survey; ground surveying camera-See mapping camera.

206



surveying Inntruments--Those survevhnw de- symbot book (carlography)-A irraphic collec-r vices with which measurements are made. tion showing the correct lxortra3'nl of all fea-
See also electronic distance-measuring equip- tures which may be found on a chart. The
meat; leveling instrument; tachymeter; theo- symbols are described as compilation symbols
dolite; traitai. which are used by the compiler, and as pub-

surveying sextant-A sextant intended primar- lished symbols, those which will appear on
fly or ne i hyrogrphi sum-yig, Are, the finished graphic. Such publications are
Ily or se i hyrogaphl suveyig. !~o always referred to by an identifying name

called hydrographic sextant. See also mdarint given by thle producing agency.
sextant

-l symTbol sheets--Sybol sheets show a partlc-
survyors arow-ce in.ular pattern of symbols which represent cer-

surveyor's chain-See Gunter's chain. tain mali features such as swamp.%, orchards,
isind, etc, lieLse sheets are printed on ad-

sweep bar-A heavy section of steel rail sus- hesive-backed film or paper. See oleo stick-up.
pended at a predetermined depth by two ver-
tical cables and towed by a vessel for precise synchronous satellite--An earth satellite May-
determination of navigation obstructions dur- ing eastward in an eqluatorial, circular orbit
ing a hydrographic survey, at an altitude (approximately 35,900 kilo-

meters) such that its period of revolution is
swing -1. The rotalior, of a photograph in its exatly equal to (synchronous with) the ro-

own plane about its camera axis, 2. On ti'imet- tational perio-d of the earth. Such a satellite
rogon obliques, the angle between the prin. will remain fixed over a point on the ear'th's
cipal lino, and the y-axis, or the angle between eutr.4loclefxdsaetetw ty
the isnmetric parallel and the x-axis, See also four hour satellite. See also stationary orbit.
relative swing, 3. The angle at the principal
point of a photo measured clockwise from synodical month-The average period of revolu-
the positive y-axis to the principal line at the tion of the moon about the earth with respect
nadir point. 4. (triangulation) See eccentric to the sun, app~roximately 29!:. days. Also
reduction. called lunar month; lunation.

swing offset-The perpendicular distance from synodic period-The interval of time between
a point to a transit line found by holding the any planetary configuration of a celestial
zero point of at tape at the given point and body, with respect to the sun, and the next

swinging the tape in an arc until the mini- successiv.e same configuration of that body,

swing-swing method-A technique for clearing jucin
y-parallax during relative orientation by ap- synoptic chart-Sec weather map.
PlYi-.P 'dentical swing (or y-motion) to both
prvjec'.rs of a pair at the same time. This systematic error-An error which, for known

methd hs th adantae o affctig v changes in field conditions, undergoes propor-
parallax correction without the use of trans- tional changes in magnitude and which, for
lational motions, unchanging conditions, remains unchanged,

both in sign and magnitude. A systematic
swivel graver-A scribing instrument with a error always follows some definite mathemat-

swivel mechanism that permits changes in ical or- phy'sical law, and a correction can
direction of scribing, be determined and applied, Same ats regular

symbol-A diagram, design, letter, character, error.
or abbreviation placed on maps, charts, and system of astronomical constants--An inter-
other graphics which by convention, usage, related group of values constitutirig a model
or reference to a legend is understood to of thle earth and the motions which together
staiiid for or represent a specific charact,.ristic With tLhQ theory of celestial mechanics serves
or feature. foi- the calculation of ephemerides.
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sYzygy-A point of the orbit of a planet or with the moon, when It refers to the pointssatellite at which it is in ronjunction or oppo. occupied by the moon at new and full phgse,atioti, Tho erm is used chiefly in connection See ato eqwoctlal colure; eowI~ltd colure.
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I

T
table of meridlonal part--A table listing which provides vertical aerial phtnwraphir

lengths of the meridian from the equator to coverage of a target, and a limited area sur-
the various parallels of latitude increased in rounding it, at a scale permitting maximum
the proportion required to show lengths along idcntifieatiun of target detail. Thie TTI aMi
the parallels equal to the corresponding includes an orientation map, an oblique photo-
length along the equator, graph, textual intelligence, and cartog-

radic data, TTI's are produced on optional
tachymeter (tacheometer or tachorneter)-A formats which cover single or multiple in-

surveying instrument designed for use in the stallations and are reproduced in two forms:
rapid determination of distance, direction, a lithographic sheet and a miniaturized ver.
and difference of elevation from a single ob-
servation. There ar- everal forms of these sion in an aperture card,

instruments that r, . be classed as tachym- Tactical Target Illustration supplement(s) sup-
eters: (1) An instrument in which the base porting graphic(s)-These are optional items
line for distance determination is an integral produced within the Command in support of
part of the instrument, The term tachymeter TTI's to meet uniq.- planning and opera.
is usually applied to this group. (2) An in- tional requirements of the Command. Sup-
strument equipped with stadia wires or gra- plement(s) are those items which contain
dienter, the base for distance determination additional textual or tabular intelligence
being a graduated rod held at the distant with reference to the TTI, e.g., weaponeering
point. See also auto-reducing tachymeter. data, etc. Supporting graphic(s) are those

photographic or cartographic items produced
tachymetry (tachometry)-A s u r v e y i n g in lieu of or in addition to a TTI as expedients

method used to quickly determine distance, to meeting urgent needs but with less in-
direction, and relative elevation of a point formation than would be contained in the
with respect to the instrument station by a TTI, These items are produced in support of
single observation. An example of tachym- both planning and operational requirements.
etry in the United States (where the term is
less familiar) is the stadia method. tactical target materials (TTM)-Those large

scale materials which provide a graphic pre-
Tactical Commanders' Terrain Analysis sentation of individual or multiple facilities,

(TacCTA)-A special map and graphic in- installations, or targets with specific identi-
telligence aid consisting of photographs, text, fication, geographic location, and textual
and maps overprinted with intelligence data; description of location and physical charac.
usually covering a small geographic area. teristics, These materials are produced under

tactical map--A large-scale map used for tacti- established Department of Defense specifica.
cal and administrative purposes. tions and standards.

tactical-planning model-Medium or large scale Tactical Target Materials Program (TTMP)-
models providing considerable detailed ter- A Department of Defense progrm estab-
rain information; generally used for plan. lished for the production of large scale targetning operations of a tactical nature materials and related items in support of

Unified and Specified Comnmand and Allied

Tactical Target Illustration ('FTJ) (single or participant TTM requirements, in accordance
multiple format)-The Tactical Target Illus- with stated program objectives. The program
tration is a tactical target materials item involves the determination of product and

209



coverage requirements, standardization of tape rrections--Qt ntitlcs applied to a t.Aped
products. catabliahnwei of production pri- distance to eliminate or reduce errors due to
orities and schedules, production, distrihu- the physical condition of the tape and to the
tion, storage, and release/exchange of '17rM way In which It is used. See also aligrnmnt
and related items. correction (taping); grade correction of tape;

length correction of tape: sag correction of
tangent (surveying)--l. That part of a tra- tape; temperature correction, definition 3;

verse or alignment included between the point teriLaO eurrection (taping).
of tangency of one curve and the point of
curvature of the next curve. 2. (USPLS) A tape gage--A device consisting of a tagged or
great circle line tangent ti) a parallel of lati- indexed chnin, tape, or other line attached to
tude at a towaship corner. 3. Sometimes ap- a weight which is lowered to touch the water
plied to a long straight line of a traverse, surface, whereupon the gage height is read
exp-cially on a route Lurvey. whether or not on a graduatcd staff or index. Also called
the termini of the line are points of curve, chain gage.

tangent conical map projection-See conic map tape rod-A rod consisting of a frame with
projection, rollers at both ends over which an endless,

graduated metal tape moves. It is designed
tangent distance-The distance from the point to permit direct readings by the instrument

of intersection (vertex) of a curve to its point man, eliminating all addition and subtract-
of tangency or point of curvature. tion functions required by other type of rod

tangential distortion-Linear displacement of readings. Also called automatic rod,
image points in a direction normal to radial tape stretcher-A mechanical device which fa-
lines from the center of the field. cilitates holding a tape at a prescribed ten-

tangent method-(USPLS) A method of de- sion and in a prescribed Position. Also called
termination of the parallel of latitude for stretching apparatus.
the survey of a base line or standard parallel tape thcrmometer'-A precision thermometer
by offsets from a great circle line initiated at fitted in a specially designed case to clip on
an established township corner and tangent and against a rretal tape in order to deter-
to the haze line or standard parallel at that mine temperature corrections for precision
corner, base or traverse tape measurements.

tangent plane-A plane that touches a curved taping-The operation of measuring distances
surface of double curvature at one and on" on the ground with a tape or chain. Formerly
one point or that touches a curved surface (. the words "chaining" and "taping" were used
single curvature along one or more parallel synonymously, but the word taping is now
straight lines which are elements of the sur. preferred for all surveys except those of the
face, without intersecting the surface. In geo- public-land system, For the latter, because of
detic work, a plane tangent to the spheroid historical and legal reasons, the term chain-
at any point is perpendicular to the normal ing is preferred.
at that point.

Tangent to Spiral (TS)-The point at the end taping arrow-See pin.

of a tangent and the beginning of a spiral, taping buck-See taping stool.

tape (surveying)-A ribbon of steel, invar, spe- taping pin-See pin.
cially made cloth, or other suitable material
on which graduations are placed for the taping station--The stake marking each 100
measurement of lengths or distances. See foot interval (one tape length) along a tra-
also adding tape; base tape; instantaneous- verse from the initial point along road center-
reading tape; invar tape; lovar tape; sub- lines and similar survey operations. See also
tracting tape. plus station
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taping atool-A metal stool used for precise target concentratlon.-A grouping of geograph-
taping ,'pertions. Sto!s are pertahe and ically prvxim.te targets.
provide a stable elevated table on which the
positions of the survey tape ends can he tegec out s eci ic aeographi area.
accurately marked. telligence about a specific geographic area.

target-1. Any object, point, etc., toward which target folder--The folders containing targetaethn iobdjrected. 2n bectwa which e Intelligence and related materials preparedomething in directed. 2. An object which re. for planning and xecutng action against a
flecta a sufficient amount of a radiated sragal
to produce an echo signal on detection equip- 5Cdwifi target.

ment. 3. The distinctive marking or instru- target intelligence-Intelligence which portrays
mentation of a ground point to aid In its and locates the components of a target or
identification on a photograph, In photogram- target complex and indicates its vulnerability
metry, target designates a material marking and relative importance,
so iarrmnged oind placedi on the ground as to
form adng ven patern over h gondti o target leveling rod-A type of leveling rod,forni a distinctive pattern over a geodetic or carrying a target, which is moved into posi.other control point marker, on a property lion according to signals given by the instru-
corner or line, or at the position of an identi- ment man; when the target is hisected byfyingn point above an undergetn failt oieredfying point above an underground facility or the line of collimation of the instrument, it is
feature. A target is also the image pattern read and recorded by the rodman, See also
on aerial photographs of the actual mark reudlandarecoredeli th rod n. ec lso
placed on the ground prior to photography. double-target leveling rod; singlerdarget eo.
4. An objective of military significance, either cling rod,
tactical or strategic, which may consist of a target materials--Graphic, textual, tabular, or
single item, a concentration of items, or of an other presentations of target intelligence,
area. See also area target; pinpoint target. primarily designed to support operations

target acquisition-1. The detection, identifica- against designated targets by one or more
tion. and location of a targt in sufficient weaon systems. Target materials are suit-
detail to permit the effective employment ofand evaluating such operations. Also calleol target
weapons, See also target analysis. 2. The material graphics, Soo also air target chart;
process of optically, manually, mechanically, Air Target Materials Program (ATMP); air
or electronically orienting a tracking systemi target mosaic.
in direction and range to lock on a target.

target analyis-An examination of potential target material graphic-S,(, target materials,
targets to determine military importance, Target Materials Program (TMiI)-The coordi-
priority of attack, and weapons required to nated plan of collecting, evaluating, correlat-
obtain a desired level of damage or estsualtics, ing, and reproducing intelligence data in the

target centered series 25 charts--A series of form of specified target materials.
graphics having a scole of 1:25,000 developed target positioning data-The accurate horizon.
to provide chart coverage of the immediate tal and vertical values which define the loca-area surrounding an irdividual target, in- tion of a target or point. See: also precise in.
stallation, or city, as a substitute for mosaics
when adequate photographic coverage is not lation
available. location.

target centered series 25 mosaics--A series of target system-All the targets situated in a
graphics at a scale of 1 :25,000 developed to particula,' geographic area and functionally
provide aerial photographic coverage of the related. Sr. also target complex.
immediate area surrounding an individual target system component-A set of targets be-
target, installation, or city. longing to one or more groups of industries

target complex-A geographically integrated and biasic utilities required to prxluce con-
series of target concentrations, ponent parts of an end product such as pert-
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scopes, or rne type of a series of Interre. bining or c'nmparing c rrespending vclues. 3.
lated commodities, such as aviation gasoline, (tape) The quantity applied to the nominal

taut-wire apparatus-.1. A 100-meter stranded length of a tape to allow for a change in its

sounding wire, graduated at -meter intern effective longth due to its being used at a

vale, used to measure the distAnces between temperature other than that for which its

offshore control buoys during a hydrographic ntandard length is given,

survey. 2. Also, a 60 mile piano wire pay-d templet (templte)-l. A patter-n or guide, usu-
out an a ship steams at a colnstant heading. ally constructed f paper, plastic, or metal,

telerater-(surveying) An instrument for de- used to shape, delimit, or locate An area. 2.
A device used in radial triaigulation to rep.

terminn the distace irom one point a resent the aerial photograph; the ternplet
another Some such instruments employ a provides a record of the directions of radials
telecope and measure the anlle subtended taken from the photograph, See also calibra-
by 8 short base of known length. See also tion templet, double.m-1-1 stereotemplet;
ehtronic telemeter; telemetry templet; Hayford deflection templet;

tWemetty -lhea&cenceofiiiiemuiinga quantity meChanical templet Jotted templet; ider
or quantities, transmitting the measured templet; stereotemplet.
value to a distant station, and there inter- templet cutter-A mechanical device for punch.
preting, indicating, or recording the quanti. ing center holes and slots in templets. The
ties measured, slots are centered on points transferred from

telescope-An optical instrument used as an aerial photographs and are radial to the cen-
aid in viewing or photographing distant ob. ter hole, Also called slot cutter; radial sees-
jects, particularly celestial obJects. See also tor; secator.
achromatic telescope; erecting telescope; In- templet laydowrThe process of assembling in-vterpnettelyd-wro;The processeofoaesembling
verting telescope; meridian telescope; zenith dividual slott .d templets into a radial con-
telescope. trol net.

telescope level--A spirit level attached to a templet method-Any of the various methods
telescope, with its axis parallel to the tele- utilized in graphical radial triangulation,
scope axis. templet ratiograph (photogramuetry)-A de-

telescopic alidade-A usual designation for an tept algph(oormery- d-
vice for determining the ratio in detimals be-

instrument composed of a telescope mounted tween two distances. One distance is that
on a straightedge ruler, and used with a plane between the wnncipal point ant another des-
table in topographic surveying, ignated point on the aerial photograph. The

telescoping-See transit, definition 3. uther is the corresponding distance between
the principal point on a templet and the

Te'nrometer-A trade name for an electronic marked center of the stud for the designated
distance-measuring equipment, point upon completion of the templet lay.

temperature correction--I. (leveling) That cor. down. The ratitrraph is designed for a spe-
rection which is applied to an observed dif. cific templet cuttr. Se'e also ratlometer,
fervnce of elevation to correct for the error Temporary Bench Mark (THM)-A bench marktintroduced when the temperature at which TepryBacMrk(H)Abnhm k
the leveling rods are used in the field is difh at a junction of sections of a line of levels,
theeein rods e mpertused in the y at which no permanent bench mark is estab-
ferent from the temperature at which they lished, Also called nonmonumented bench
were standardized. 2. (pendulum) The quan- mark; supplementary bench mark.
tity that is applied to the period of vibration
of a pendulum to allow for the difference in tension correction (taping)-The correction ap-
the length of the pendulum at the tempera- plied to the nominal h ngth of a tape to allow
tre of observation and its length at some for a change in effective length due to its
other temperature which has been adopted being used at a tension other than that for
for purposes of standardization or for com- which its standard length is known.
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terraln-An area of gMond cnsidered as to tarestrtal meridian--An astronornivil merid-
its extent and topography, Ian, For particular use, the term astronomical

meridian is preferred over terrestrial mertd-
terrin corrction-A poitive corrections used an. For ireneral use, the prefe'rrd t ern is

in conjunction with other corrections in accun geographic meridian, which applies alike to
in rvty reductions It takes into accountgeodet merdians
actual deviations from level terrain in the
area surroundnig a statlon by removinr terr at i prturbtions--The lirgrct gra.vita.
mazoes above the horizon and il;.ng in mass- tional perturbationo of ArtlflcW satelliters
detimlencles below. Also called tofmermphk which are caused by the fact that the gravity
correction. field of the earth is not spherically .iuactri-

cal,
terrain intellzeCn*-ProceswW infiwrativn on

the military sMIgif&ance of natural and man. terreotrial photogranmmetry-Photorammetry
made characteristics of an area. utilizing terrestrial photographs. Sometimes

called ground phologrammetry,
terrain model--A three-dimensional g-raphic

representation of an area, showing the con- terrtrial photograph A photorra. -n hv
formation of the ground, modeled to scale a camera located on the ground.
and usually handpalnted to depict realistically terrestrial pole--One of the poles of the earth.
mannmiade and natural physical features. The
vertical scale is usually exaggerated, without terrestrial rfraction-The refraction by the

edistortion, to c tte the earth's atmosphere of light from a terres-
of relief. trial source, The path of light from a terres-

trial source is usually not far from horizon-
Terrain Profile Record (TPR)-See Airborne tal; it passes through only the lower strata

Profile Recorder. of the atmosphere and suffers refraction

terrain study-An analysis and interpretation throughout its entire length. See also atmos-
of natural and manmade features of an area, phenid refraction; horizontal refraction; lat-

their effects on military operations, and the en refraction
effect of weather and climate on these fea. terrestrial sphere--The earth.
tures. terretrial triangle-A triangle on the surface

terrestrial ameram-A camera designed for use of the earth, especially the navigational tri-
on the ground. Often called gound camera. angle.

terrestrial coordinate-$ee geographic coordi, te ral harmonics--The set of all sphericaleral rharmonics that are functions of both latitude

and longitude. Sectorial harmonics are a ape.
terrestrial equator-See astronomicaJ equator; cial subset of tesseral harmonics.

godetle equator. tet chart-See resolving power target.

terrestrial globe-A sphere, on the outer sur-fac-e of which, by means of symbols and refer- theodolite--A precision surv'eying instrument
faceof wich by ean of ymbos ad reer- consisting of an alidade with a teiescc j~v Itence lines, the features of the surface of the is mounted on an accurately graduated ,Icleearth are shown in relative positions. smutdo nacrtl rdae : land is equipped with necessary levels and

terrestrial latitude--Latitude on the earth; an- reading devices. Sometimes, the alidade car.
gular distance from the equator. ries a graduat'. vertical circle. 'r" also cine

theodollte; direction instrument theodolite;
terrestrial longitude-Longitude on the earth; photo theodolite; repeating theodolite.

the arc of a parallel, or the angle at the pole,
between the prime meridian and the meridian theodolite-nmametometer-An instrument used
of a point on che earth. in magnetic surveys consisting of a theodo-

lite and a magnetometer modified to fit into
terrestrial magattlam-See geomagnetsm. a common base, which permits the determina-
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tion of the true meridian and the irrgrietlc length of the line in kilometers (12 mm
meridlian in a ingle obac'amtior. v*,') the eqmivalcnt of which is 0.05 feet

theoretll corner-A term adopted by the Geo- times the squnre root of the length of the

logical Survey to designate the corners on line in miIs (0.05 feet v M).

the map for which no marks are identified on third-order traverse--A survey traverse which
the ground. The locations are determined by by itseif forms a rinsed loop, or which extends
adjustment nnd are indicated on the map between adjusted statious of other control
only hy the intersectioA Wf the subdivision surveys, and has a closing error in position
lines, of between one part in 5,000 and one part in

l0,0O{0 of its length. The following additional
theoretical error--A systematic error arising criteria are prescribed for attaining the re-

from natural physical ronditions, beyond the quired accuracy and precision: Probable er-
control of the observer, Also called external ror of mnin-schenme angkn not to xc4 i -. 0
error. seconds; number of angle stations between

theoretical gravity-The value of gpavity calcu. astronomic-azimuth stations to be 20 to 35;
lated for a particular latitude according to an discrepancy per main-scheme angle station
accepted formula. Sec also formula for theo- between astronomic azimuths not to exceed
retical gravity. 5,0 seconds; and probable error of astronomic

aimths not to eirred t5.0 smconds.
theory of anharmon-A theory principally third-order triangution-The triangulation

concerned with the processes of transforma- which does not attain the quality of second-
tion and rectification wh eby projectively order triangulation, but does conform to the
related figures possess certain metric ch ar- following criteria: The average error of clo-
actristics which are invariant under projec- sure of the main-scheme triangles shall not
tion. Also called theory of cross ratio, exceed five seconds; the maximum error of

theory of cross ratio--Sce theory of anhar- closure of the main-scheme triangles shall not
monle. exceed ten seconds; and the closure in length

on a measured base line or on a line of ad-thermometric leveling-The determination of lusted triangulation shall not exceed 1/5,000

elevations above sea level from observed val- of te lengto th n teteeangleand
ues f te bolin poit o watr. typ of of the length of the line after the angle and

ues of the boiling point of water. A type of side equations have bten satisfied In the ad-
indirect leveling. justment. Formerly known as tertiary tri.

thick lens-A term used in geometrical optics angulation and secondary triangulation,
to indicate that th', thickness of a lens is third-order work-This is the lowest order of
considered and that all distances are being control surveys for which momentation is
measured from the nodal points instead of authorized.
the lens center.

three.arm protractor-A full-circle protractor,
thin lens--A term used in geometrical optics to equipped with three arms, the fiducial edges

indicate that the thickness of a lens Is ig. (extended) of which pass through the center
nored and that all distances are measured of the circle. The middle arm Ii fixed and
from the lens center; used for approximate reads 1)" on the graduated circle. The other
computations. arms are movable, and their positions on the

third-order leveling-Leveling which does nut circle are read with the aid of verniers. The
attain the quality of second-order leveling, two movable arms may be set to two angles
but does conform to the following criteria: observed between three fixed signals of
Lines of third-order leveling shall not be ex. known position, and the position of the point
tended more than 30 miles from lines of first- of observation obtained by a graphical solu.
order leveling or second-order leveling, and tion of the three-point problem. Also termed
must close upon lines of an equal or a higher a station pointer.
order of accuracy; closing errors must not three-body problem-That problem in classical
exceed 12 mm times tho square root of the celestial mechanics which treaLs the motion
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of a small txkiy, UFMa1Ry of negfligb .. tidc--Thc ryt.hrsiic ,iiw ad fail i the surface
relative to and under the gravitational influ. of the ow,,an resulting from the gravitatiunal
ence of two other finite point masses. attraction of the moon and sun acting upon

three-point method-Scc resection. the rotating earth. Scr also age of diurnal In.thre~pont ethdize reectonequality; Rge of parallax Inequality-, age of

three-point problem-The determinatlon of the phase inequality; imphidromic point; amphl-
horizontal position of a point of observation dronic regilon; annual Inequality; n.-.lintic
from data comprising two observed horizon. tide cycle: constituent; cmtituent day: tor-
tal angles between three objects of known retted establishment; cotidal hour: degen-
position. The problem is solved graphicall, by erate amphidroniie system: diurnal costltu-
the use of a three-arm protractor, and analyt- ent; diurnal inequality; ebb tide: ewalbls.h-
ically by trigonometrical computation. ,ev men( of the port; flood tide; harmonic con-
Wlse reseeetosm triangle-of-error method, tants, height of the tide: high water; high.

water line; higher high water; higher high
three-wire leveing--A method of leveling u- water interval; higher low water: higher low

plied when the reticle of the level has three
lines. The rod is read at each of the three lines dian tide plane international low water; low
and the average Is used for the final result water; low water full and change; lo%-w..ter
with an accuracy as great as if three lines of line; low water : low watr
hevels had been run and the results averaged, line; lower high water: lower high walr in-

lthal, lv~er low water; lower low water

ticks-See register marks. Interval; lowest low water; lowest low water
springs; lunar day; lunar tide: lunltidai In-

tdal bench mark--A bench mark set to refer terval; mean diurnal high water inequality;
ence a tide staff at a tidal tation and the mean diurnal low water inequality; mean high
elevation of which is determined with reh- water springs; mean high water; mean
tion to the local tidal datum, higher high water springs: mean higher high

tidal constituent-See constituent. water; mean low water; mean low water
spring-4; mean lower low water; mean lower

tidal correction-A correction applied to gravi- low water springs: mean range; mean river
tational observations to remove the effect of level; mea., sea level; mean tide level; nodal
earth tides on gravimetric observations, fine; parallax inequality; phase inequality;

set; semidiurnal constituent: tidal correction;
tidal current-The alternating horizontal move- tidal current; tidemark.

ment of water associated with the rise and
fall of the tide caused by the astronomical tide gage-A device for measuring the height
tide-producing forces, of tide. It may be simply a graduated staff in

a sheltered location where visual observations
tidal current chart-A chart showing, by ar- can be made at any desired time; or it may

rows and numbers, the average direction and consist of an elaborate recording instrument
speed of tidal currents at a particular part making :t continuous graphic record of tide
of the current cycle. A number of such charts, height against time. Such an instrument is
one for each hour of the current cycle, usu- usually actuated by S float in a pille corn-
ally are published together. municating with the sea through a small hole

tidal datum-Specific tide levels which are used which filters out shorter waves. Se, W.Ro float
gage; nonrecording gage; portable automatic

as surfaces of reference for depth measure- tide gage; pre,ure gage; oetlf-registering
ments in the sea and as a base for the deter- gage; taff gage; srdaomic tide

mination of elevation on land. Many different gage, staff gage; standard automatic tide

datums have been used, particularly for level- gage.
ing operations. Aiao called tidal datum plane, tide level-Sc, mean tide level.

tidal datum plame--Sce tidal datum. tldemark-l. A high water mark left by tidal
water. 2. The highest rint reached by a high

tidal day-See lunar day. tide. 3. A mark placed to indicate the highest
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point reached by a high tide, or occasionally, sheets, Also called match strlp. 2. (erial
any spercfied state of tilde. zhotography) Zo "M" wrip,

tide-over run-A reprint of a chart or map tier--(USPLS) A series of contiguous town-
necessitated by unusual conditions befort ex. ships situated east and west of ach other;
tenslyv revisions can be accomplished. Also alu sections similarly situated within a town-
c~lled emergency run. ship,

iide.producing forre(p)-The slight local dif- tilt-The angle at the perspective center bt-
ierenc between the gravitational attraction tween the photograph perpendicular and the
of two astronomical bodies and the rentrifu- plumb line, or other exterior reference direc.
gal force that holds them apart. These forces Lion; also, the dihedral angle between the
are xactly equal and oppoaite at the center plane of the photograph and the horizontal
of ravity of either of the bodies, but, since plane, Also called angle of tilt, See a4o cross

mvitatlonal attrttiotn is Inversely propor- tilt; 4iretion of tlt; relative tilt; %-tilt;
tional to the squekre of the distance, it viries y-tilt.
from point to point on the surface of the tilt lsngi ---,ee tUil
bodles, Therefore, gravitational attraction
predominates at the surface point nearest to tilt circleIn a tilted aerial photograph, a circle
the other body, while centrifuual repullion passing through the isocenter and having a

v.cdvuuaes at the surface point farthest diameter lying along the principal line. When
from the other body. Hence, there are two this diameter is drawn to a convenient linear
relions where tide-producing forces are at a scale, then any chord through the isocenter
maximum, and normally there are two tides gives the component of tilt for that particu.
each lunar day and solar day. lar direction.

tide station-A place at which tide observations tilt diaplacement-Displacement radial from
are made. See also primary tide station; see- the isocenter of the photograph caused by
ondary tide station. the tilt of the photograph.

tie--A survey connection from a point of tilt slide rue--A device which facilitates the
known position to a point whose position is determination for settings on a fixed-lens
desired. A tie is made to determine the post. rectifier when certain tilt factors of an aerial
tion of a supplementary point whose position photograph are known.
is desired for mapping or reference purposes, tilting-lena rectiler-A class of rectifiers in
or to close a survey on a previously deter- which the principal point is fixed on its axis
mined point. To "tie in" Is to make such a of swing, and cannot be displaced.
connection. See also tie point, definition 2. tiltng level--. A leveling inetrument in which

tie fight-Sec control strip, the final leveling of the instrument Is ob-
ti-i--See te. taJned by small controlled amounts of rota-

tion of the telescope about a horizontal axis.
tie point-1. Image pointe identified on oblique 2. A precise tilting level (usually of the

photographs in the overlap area between two dumpy level class) equipped with a prismatic
or more adjacent strips of photography. They reading device for viewing the level bubble at
serve to tie the individual sets of photographs the same instant that the readings are taken.
into a single flight unit and to tie adjacentflights into a common network. 2. Point of time--The measurable aspect of duration. Sec
flighsreo a common etwrkitself or on ao A I time; apparent sidereal time; ap-closure of a survey either on itparent solar time; astrograph mean time; as.
another survey. tronomJcal time; atomic time; civil time; day;

tie strip-i. (cartography) An overlay contain- ephemeris time; equation of time; Greenwich
ing all planimetric and relief features in the apparent time; Greenwich lunar time; Green.
overlap area of a map or chart to insure the wich mean time; Greenwich sidereal time;
matching of these features on adjoining Greenwich time; local apparent time; kwal
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antromt!ca time: local hmsr time: local tv- Sre preferred term y-titt.
mean time; leal sidereal time; local time; tipped panoramic distortion :& a panoramic

lurtime; mn serl time; ma tir camera system, the displacement of imagestime month; ui ere time; oar time; of ground points from their expected vertical~luar time; UTeantimeerUal time; a so2
taderd tiWWV U0 time; 19 time;UT2 panornmic positions caused by the tipping of
time;, WWV tme ; t t t &a axis within the veitical plane of the

time diatram-A diagram In which the celes- flivI path. This distortion is additive and
Ftal equator ajppears as a circle, and celestial n~ifies again the inage positions of points

meridians and hour circles as radial lines, already influenced by panoramic distortion,
used to facilitate solution of time problms %can positional distirtion, and image motion
and others involving arcs of the celestial complensatin distortion.
equator or angles at the pole, by indicating

[ relationsa between various quan~tities involved. title block--A space an a non-standard graphic,
t b ve such qs P. mnsaic, photograph, or plan de-

Conventionally, the relationships are given as voted to identification, reference, and scale
viewed from a point over the south pol, west- iformation.
ward direction being counterclockwise. Also

called diagram on the plane of the celestial titling (title information)-That information
equator; diagram on the plane of the equl- lettered on aerial photographic negatives for
noctial. Identilfation purposes. Also, the placing of

tlme-dlstance--Time required for any object to such information on the negatives, Some-
travel between two given points at a given times incorrectly called captioning. Also
rate of speed, called film titling; negative titling.

time-gamma curve--Sec characteristic curve. Tokyo datum-This datum has its origin in
Tokyo. It is defined ir, terms of the Bessel

time meridian-Any meridian used as a refer- ellipsoid and oriented by means of a single
ence for reckoning time, particularly a zone astronomic station. ly means of triangula-
or standard meridian. tion ties through Korea, the Japanese datum

time zone--An area in all parts of which the is connected with the Manchurian datum. Un-
name time is kept. In general, each zone is fortunately, Tokyo ii situated or, a steepsame tim e iept.n idgentereah one is e geoid slope and the single-station orientation
130 of longltude in width, centered on a me- has resulted in large systematic geoid separa-
ridian whose longitude is exactly divisible tions as the system is extended from its
by 150, initial point. See also preferred datum.

time zone chart-A small-scale chart of the tolerance-The maximum allowable variation
world designed to show the legal time kept from a standard or from specified conditions.
on land.

tone-Each distinguishable shade variation
times (x) enlargement-The multiplication fac. from black to white.

tor by which an original is to be enlarged in
reproduction. A two-times (2x) enlargement tone copy-That material in which tones or
of a 4" x 5" original would be 8" x 10". Corn- shades of solid color appear.
pare with diameter enlargement. See also topoangulator-An instrunient used to meas-
scale of reproduction. ure vertical angles in the principal plane of

timing correction-A correction applied to the an oblique photograph.
length of a trilateration measurement to corn- topocentric-Of measurements or coordinates,
pensate for the delay of the radar signal as referred to the position of the observer on
it passes through the ground and shoran or the earth as the origin.
hiran equipment, topocentric coordinates-Coordinates whose

tlnts-Color gradations used on maps to desig- origin is on the earth's surface as distin-
nate depth or height. See also hypsometric guished from geocentric coordinates whose
tinting, origin is at the center of the earth.
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tupocentric equatorial coordinates-A coordi- topographic plot-Representation, by means of
nate system centered at the osovcr's po-.i- ,'ontour lirrs, of the ground relief of an ar=,
tiun on the surface of the earth with one shown in a stereoscopic model. See also corn-
coordinate plane parallel to the equator and pilation, definition 2.
one axis Parallel to the north polar axis of thie topographic survey-A survey which has for
ee r1. its major purposes the determination of the

topucentric horizon-Sce apparent horizon, relief of the surface of the earth and the
topographicel latitude---See geodetic latitude. location of natural and maijawde features

thereon.
*opographie base film-An aerial photographic topography-i. The configuration of the aur-

film wit~i ii diimsionally stable hasc used face of the earth, including its relief, the
primarily for mapping. position of its streams, roads, cities, etc. The

topographic correction-See terrain eorre~tion, earth's natural and physical foatures eollec-
tively. A single feature such as a mountain

topographic deflection-That part of 'he deflec. or valley is termed a topographic feature.
tion of the plumb line which is caused by the Topography is subdivided into hypsography
gravitational pull exerted hv topographic (the relief features), hydrography (the
masses. Topographic deflection is not the water and drainage features), and culture
same as defle'.tion of the plurrb line or sta. (manmade features). 2. In oceanography the
tion error, but -q the theoretical effect pro- term is applied to a surface such as the sea
duced by the resliltant gravitational pull of bottom or a surface of given characteristics
the unevenly distributed topographic masses within the water mass.around the station, no allowance being made

for isostatic compensation. Also called indi. toponymy-The study and treatment of geo-
rect effect on the deflections, graphic place names.

topogiaphic expresion-The effect achieved by topple-The vertical component of precession or
shaping and spacing contour lines so that wander, or the algebraic sum of the two.
topographic features can be interpreted with topple axis-That horizontal axis, perpendicular
ease and fidelity. Good expression is achlie.ed to the (horizontal) spin axis of a gyroscope,
by delineatinr the contours in appropriate around which topple occurs.
relationship to each othe,', with due consid-
eration given to the scale and contour inter- torsion balance--A device for measuring very
val of the map. Also termed configuration of small forcee of attraction due to gravitation,
te rra i . See also topogiraphy, mgaetism, etc., and consisting of a bar sus-

pended horizontally by an elastic filament,

topographic feature-See topegraphy. one end of the bar being subjected to the
influence of the attracting force to a greater

topographic map-A map which presents the degree than the other end. The attracting
vertical position of features in measurable force is balanced and its comparative
form as well as their horizontal positions. strength measured by the torsional reaction

Topographic Map of the United State-The of the filament.
recommended designation for the topographic total departures-See abaciwa.
map of the United States being prepared of total drift-The algebraic sum of drift due to
quadrangle areni. in atlas sheet form, chiefly precession and that due to wander. Often
by the United .3tates Geological Survey. This shortened to drift.
map portrays all basic information about lo-
cation, elevation, and extent of physical and total latitudes-See ordinates.
cultural features that are required for ore- total magnetic intensity-The vector of the in-
liminary economic and engineering studies, tensity of the horizonLal and verti-,al com-
and for incorporation in a base for maps pre- ponents of the earth's magrietic field at a
pared for special purposes, specified point,
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touch plate-See kiss plate. trajectory-In general, the curve that a body
tow mhp- USLS)Tho unt o suvey(ifthe describes in 4.ace. An orbit is a trajectory

public lAnds of the United States, normally A whc vsotIercth ath
4uadrarigle w )oximateiy (I miles on a side trunsicriber-Se point-trangfer device.
with bundaries conformning to meridians and

inParallels, located with reference to the initial trnfmti-he~rcs pocin s
point of a principal meridian an as i photogravih (niathernatitally, grauhically, or

photographically) f ro"M its plane onto anotherTeword "township" is usee in conjunction panbytnltinioeinndr ce
with appropriate range to indicate the coordi- change. The projection is made onto a plane
flates of a particular township with refer-

*ence to the initial point. See also fractional determined by the angular relations of the
cameraF axes and not necessarily onto a hori-

township. orital planeI. See also rectification.

tremilty coriatownshpLS Abo nra tex transformed print-A photographic print made
tremty o a ownsip oundry.by projection in a transforming printer,

township line--(TISPLS) An exterior boundary transforming printer-A specially designed pro-of a township extending in an east-west di. jection printer of fixed geometry used for
rection. See also range line (USPLS). transforming the oblique components of a

town plan-See city plan, coupled camera installation, a multiple-lens
townpla inst-Se inet.camera, or a panoramic camera onto a plane
townpla inst-Sc lf~t.perpendicular to the axis of the system. Corm-

town-site survey-The marking of lines and pare with rectifying printer. See also univer-
corners within one or more regular units of sal transforming printer.
the township subdivision by which the land transit-i. The ap~parent passage of a star or
is divided into blocks, streets, and alleys as a other celestial body across a defined line of
basis for the disposal of title in parcels of the celestial sphere, as a meridian, prime v'er-
land. tical, or airnucantitr. The apparent passage of

trace--See selection overlay. a star or other celestial body across a line in
the recticle of a telescope, or somec line oftrack (air navigatioz)-The actual path of an .;ht. The apparent passage of a snmaller

aircraft above, or a ship on the surface of the Aial body across the disk of a larger
earth. The azimuth of this path generally is c! stial body. The transit of a star acrossreferred to the true meridian. See also course, V meridian occurs at the moment QLf its cul-definition 3. mination, and tile two terms are sometimes

track chart-A chart showing recommendiA, used as having identical meanings, such
required, or established tme~ks, and usually usage is not correct, even where the instru-
indicating turning points, courses, and dis ment is in perfect adjustmient. At. the poles, a

tances.star may have no culmination but it will tran-
tances.sit the meridians. See also culmination; lower

tracking camera-See ballistic camera. tr-insit; meridian transit; upper transit. 2.
triacking station-A ground-based complex se A zurvey.ing instrument composed of a hori-

up i trck a obect ovig thoug theat- zontal circle graduatted in circular measure
uophjo t rack an e o bjec v.ingal ithoug h t at anid an alidade with a telescopie which can ber pher or pac by isul pehoto.raphicsed in its suplports wit!,out being liftedphteetioPletei itos therefrom.~ Sec also theodolite. :1 Thle act of

traffc-circulation mrap-A map showing traffic reversing thle direction of a1 telescope by
routes and the measures for traffic regulation, rotation around its horizontal axis. Also called
It indicates the r'oads for use of certain plunge, inv-.rting; telescoping, 4. Ani astro-
classes of traflic, the location of traflic control noniciri instrument having at telescope whichstations, and the directions in which tiahlic can be -so adjustedh in llssition that thle line

- may move, Also called circulation map. of sight may be made to defirte a vertical cir-
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cl,. Also called astronomical travsit. See abo translatlon-1. The act of changing words from
br en-telescope trarsit; solar transit, one language into another. Not to be confused

with transliteration. 2. Movement in atranuit-*nd-stadla survey-A survey in which straight line without rotation.

horizontal and vertical directions or angles
are observed with a transit and distances are translational movement-The systematic move-
measured by transit and stadia. ment of projector assemblies in line-of-flight

tran it instrument-See tranlt, definition 4. directions in a stereoplotting Instrument,

transit line-Any line of a traverse which is transliteration-The process of converting
projected, either with or without measure- words from one alphabet or syllabary into
ment, by the use of a transit or other device, another by means of a system of phonetic
It is not necessarily an actual line of final equivalents. See also romanization.
survey but may be an acces ry line. Some- tranv.Unar--Otaide the moon's orbit about
times called traverse Une. the earth.

transit micrometer-A form of registering
micrometer with its movable wire placed tranlunar space--As seen from the earth at
in the focal plane of an astronomic transit any moment, space lying beyond the orbit of
and at right angles to the direction of mo- the moon.
tion of the image of a star which is ob- trasiunar trajectory-A trajectory ext.ending
served at or near culmination, Also termed outside the moon's orbit about the tarth.
an impersonal micrometer, because it almost
completely eliminates the effect of the per- transmission (optics)-The light-transmitting
sonal equation on time observations made ability of a material, expressed as a ratio of
with it. the transmitted to the incident light; recipro-

cal of opacity.
transit micrometer contact correction-A quan-

tity applied to the chronograph record of a transparency-A photographic print on a clear
star transit observed with the aid of a transit base, especially adaptable for viewing by
micrometer to allow for the time required for transmitted light. Amao, the light-transmit-
the contact spring to cross one-half of the ting capability of a material.
width of a contact strip in the head of the transponder-A combined receiver and trans-
micrometer. mitter whose function is to transmit signals

transit rule--A method of balancing a survey, automatically when triggered by an interro-
Corrections corresponding to the closing er- gator.
rors in latitude and departure are distributed transverse-In cartography, pertaining to or
according to the proportion: latitude and de- measured on a map projection in which a me-parture of each link of the traverse to the ridian is used as a fictitious equator. Also
arithmetical sums of the latitudes and depart- called inverse.
urea of the entire traverse. The transit rule
is used when it is assumed that the closing transverse axis--The distance between the ap-
errors are due less to the errors in the ob- aides. It is identical to the semimajor axis for
served angles than to errors in the measured elliptical orbits,
distances. transverse chart-A chart on a transverse pro-

transit traverse-A survey traverse in which jection. Also called inverse chart.
the angles are measured with an engineer's
transit or theodolite and the legths, with a Transverse Cyl.drical Orthomorphic Chart
metal tape. A transit traverse is usually exe- (TCOC)-Soe transverse Mercator chart.
cuted for the control of local surveys and is of transverse cylindrical orthomorphk map projec-
second-order or third-order quality. tion- See transverse Mercator map projec.

trarsition curve-See spiral curve. tion.
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transverse equator-The plane which is per- transverse parallel-A circle or line parallel to
pendicular to the axis of a transverse projec- a transverse equator, connecting all points of
tion. Also called iaverse equator. equal transverse latitude. Also called inverse

tr r tcule--A fictitious graticule parallel. See also fictitious parallel.
transverse rafrom a -traistetsos grutiuu.

based upon a transverse projection, transverse pole-One of the two points 900

transverse latitude-Angular distance from a

transverse equator. Also called inverse lati. transverse polyeonic mp projection-A poly-
tude. See also fictitious latitude, conic map projection which is turned (trana-

e dversed) 90, in azimuth by substituting for
transverse longitude-Angular distance - the central meridian, a great circle perpen-

tween a prime transverse meridian and in. dicular to the geographic nierldiah to provide
a control axis fur the projection, along which

verse longitude. S ee fictitious longitude, axis will lie the centers of the circular arcs

transverse map projection-A map projection representing lines of tangency of cones with
in which the projection axis is rotated 900 in the surface of the sphere.
azimuth. transverse position-A split camera installation

transverse Mercator chart-A chart on the so positioned that the plane containing the
transverse Mercator projecton. Also called camera axis is perpendicular to the line of
inverse cylindrical orthomorphic chart; in- flight.
verse Mercator chart; transverse cylindrical transverse rhumb line-A line making the same
orthomorphic chart. oblique angle with all fictitious meridians of

transverse Mercator grid-An icurrml desig- a transverse Mercator projection. Transverse
nation for a state coordinate system based parallels and meridians may be consideredon a transverse Mercator map projection, special cases of the transverse rhumb line.Also called Gauns -Kruger grid. Also called irverse rhumb line. See also fictiti-ous rhumb line.

transverse Mercator map projection-A con- traverse-A method of surveying in which
formal cylindrical map projection, being in lengths and directions of lines between
principle equivalent to the regular Mercator points on the earth art obtained by or
map projecton turned (transversed) 900 in from field measurement-. and used in
azimuth. In this projection, the central me- determining positions of the points. A
ridian is represented by a straight line, cor. survey traverse may determine the rela-
responding to the line which represents the tive positions of the points which it
equator on the regular Mercator map projec- connects in series, r nd if tied to control sta-
tion. Neither the geographic meridians, ex. tions on an adopted datum, the positions may
cept the central meridian, nor the geodetic be referred to that datum. Survey traverses
parallels, except the equator (if shown), are are classified and identified in a variety of
represented by straight lines. Same as In. ways; According to methods used, as astro-
veiw cylindrical orthomorphic map projec. nomical traverse; according to quality of
tion; Inverse Mercator map projection; trans- results, as first-order traverse; according to
verse cylidrical orthomorphie map projec- purpose served, as geographical-exploration
lion. traverse; and according to form, as closed

transverse meridian-A great circle perpendic- traverse, etc. See also angle-to-the-right tra.
ular to a transverse equator. The reference verse; astronomical traverse; azimuth tra-
transver~e meridian in called prime trans- verse; closed traverse; connecting traverse;verse meridian. Also called inverse meridian, deflection-angle traverse. first-order tra-
See also fictitious meridian. verse; fourth-order traverse; geographical.

exploration traverse; interior-angle traverse;
transverse model datum-See model datum, Iop traverse; open traverse; phototrig tra.

definition 1. verse; planetable traverse; random traverse;
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second-order traverse; spur traverse; stadia triangle-of-error method--In surveying, a tech-
traverse; subtense-bar traverse; subtense- nique for solving the three-point problem
base traverse; third-order traverse; transt graphically by a triangle-of-error. These
traverse, methods are generaly referred to by name,

such as Besel's method, Coast-Survey meth.
traverse adjustment-Scc balancing a survey, od, aud IAhmann's method, each of which is
traverse angle-Measurement of the angle from based upon its own factors. See also triangle

a preceding adjacent shore station to the of error.
following adjacent shore station in a series of triangulation-A method of surveying in which
ship-to-shore triangulation observations, the stations are points on the ground which

traverse error M closure-Sce error of closure, are located at the vertices of a chain or net-
definition 8. work of triangles. The angles of the triangles

are measured instrumentally and the sides
are derived by computation from selected

traverse net-See survey net, definition 1. sides which are termed base lines, the lengths
of which are obtained from direct measure-traverse statlon-A point on a traverse over ments on the ground. Compare with trilatera-

which an instrument is placed (a set-up). t on the ro undalyti a re -wit resection

Also, on a traverse, a length of 100 feet tion. Sec also analytical three-pont resection
masure on a r ven ine, egther ost1 gt, radial triangulation; are triangulation; area
measured on a given line, either straight, triangulation; base net; first-order triangula-
broken, or curved. tion; flare triangulation; phototriangulatlon;

traverse tables--Mathematical tables listing satellite triangulation; second-order triangu.
the lengths of the sides opposite the oblique lation; ship-to-shore triangulation; shoran
angles for eacii of a series of right-angle triangulation; third-order triangulation; tri.
plane triangles as functions of the length and lateration.
azimuth (or bearing) of the hypotenuse. triangulation base line-The side of one of a

traverse the instrument-Rotating a survey in- series of connected triangles, the length of
strument about its vertical axis; that is, turn which is measured with prescribed accuracy
the instrument in azimuth, and precision, and from which the lengths of

triangle-Sec astronomical triangle; celestial the other triangle sides are obtained by com-
triangle; spherical triangle; spheroidal tri- putation. Important factors in the accuracy
angle; terretrial triangle, and precision of base meastirements are the

triangle closure-See error of closure, definition use of standardized invar tapes, controlled
7. conditions of .,upport and tension, and cor-

rections for temperatures, inclination, and
triangle equation-See angle equation. alinement. Base lines in triangulation are
triangle error of closure-See error of closure, classified according to the character of the

definition 7. work they are intended to control, and the

triangle of doubt-In a simple two-point prob- instruments and methods used in their meas.
lem, the triangle resulting when the check urement are such that prescribed probable
ray fails to pass through the point of inter- errors for each class are not exceeded. These
section of the two intersecting rays. Similar probable errors, expressed in terms of the
to but not to be confused with triangle of lengths, are as follows: First-order base line,
error. 1/1,000,000: second-order base line, 1/500,-

triangle of error-The triangle formed when 000; third-order base line 1/260,000.
three plotted rays fail to intersect perfectly. triangulation net-See survey net, definition 1.
The center of the triang!e may be considered

to be the adjusted position. Not to be con- triangulation reconnaissance-A preliminary
fused with triangle of doubt. See also resec- survey to select the location of stations to
tion. give the most feasible triangulation scheme.
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trianxulation ignal-A rigid structure erected trig dorcr--A detailed record on the trlangu-

over or close to a triangulation station and iation of an area, giving the coordinates of
S used for supporting an instrument and ob- the triangulation stations.

server, or target, or instrument and observer t lls-A publicti cont.lning the pool-
and target, in a triangulation survey. Also, o f hizoi-
any object, natural or artificial, whose p tional data and decriptions of hrizontnl

tin is obtained natranglation survey. Ti and/or vertical control po :its, usually ar-
teon ma b ne a triangulationure whe rangEd ne'nrding to the inrtion of thp rnn-
term may be applied to a structure whose trol piints within the limits of map sheets
position is determined by triangulation, but of large-scale aretes, These lists are Lompiled
whose primary purpose is to 4twrve later in a
hydrographic or topographic survey, when from control data cards.

it may become known as a hydrographic or trig point-Sec triangulation station.
p h a fnaiigtrigonometric leveling-The determination of

triangulation station-A point on the earth differences of elevations from observed ver.
whose position is determined by triangula- tical angles combined with lengths of lines. A
tion. Sometimes shortened to trig point, type of indirect leveling.

triangulation system-The main scheme, or net, trilateration-A method of surveying wherein
of primary stations, and the auxiliary sta- the lengths of the triangle sides are meas-
tions. The main scheme is the framework of ured, usually by electronic methods, and the

the system and is tied at several points to angles are computed from the measured
previously established triangulation stations lengths. Compare with triangulation.
of equal or higher order. See also survey net, trilateration net--A network of points whose
definition 1. positions relative to one another are deter-

mined by measurement and adjustment oftriangulation theodolte-See direction instru- the length of the sides of the triangles formed
mstent theodolite. by these points.

triangulation tower-A structure used to ele- trilinear surveying-The determination of the
vate the line of sight above intervening ub- position of a point of observation by measur-
stacles. Usually consists of two independent ing the angles at that point uetween lines to
structures, one within the other; the center three points of known position. See also re-
structure supports the theodolite and the section.
outer structure supports the observer and trinetrogon camera-A triple camera assmbly
the signal. See also Bilby steel tower, with one vertical and two fixed-angle obliques

triaxial ellipsoid-An ellipsoid having three un- whose imagery overlaps the vertical and with
equal axes, the shorest being its polar axis, all three axes lying in a plane perpendicular
while the two longer ones lie in the plane of to the line of flight. See also tricamera pho-
its equator, tography.

tricamera photography-Photography consist- trimetrogon mapping-A method of compiling
ing of the simultaneous exposure of three map data from aerial photographs taken with

cameras systematically arranged at fixed an assemly of three cameras.

angles to each other in such a way that over- trimetrogon photography-A method of aerial
lap is provided between adjacent photo- photography whereby three photographs are
graphs. Generally, the cameras are arranged taken simultaneously, one vertical and two
so that a center vertical photograph and two high obliques, in a direction at right angles
high-oblique photographs are obtained. This to the line of flight. The obliques, taken at an
asembly is often referred to as a trimet- angle of 60" frum the vertical, side-lap the
rogon camera assembly l)ecause of the wide vertical photography. These produce comjk)s.
use of Metrogen lenses in early tricamera ites from horizon to horizon. During a trirnet.
photography. rogon run, successive tricanwra exposures
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ardlnaziy are takean at an Interial which pro- true--. Utaatrid to tU-i north aeopwi~ad Lo
vides overlapping in the line of flight. See magnetic north. 2. Actual, as contrasted with
also tricamera photography. fictitious, as true sun. 3. Related to a fixed

point, either on the earth or In apace, as true
trim mark -Unes placed on original copy to wind; in contrast with relative, which is

serve as guideA in cutting or trimming the related to a moving puint. 4. Corrected, as
printed sheets to their pr.-acribed size. true altitud@.

trim sliu-The overall dimensions of a final true altitude--l. Actual height above mean sea
printed product, level; cAlibrated altitude corrected for air

trimming and mounting diagram-A sketch temperature. 2. The actual altitude of a celts-
showing how the prints of a transformed tial body above the celestial horizon. Usually

multiple-lens photograph should be corrected called ohssnred altitde.

to obtain, in effect, a photograph made by a true amplItude-Amplitude relative to true east
single lens. The information is given in the or west.
form of distances referred to the fiducial true anrny-See anornaly, definition S.
marks on the photograph, and is the result of
the calibration test for the particular camera true asimuth-The horizontal direction of any
used. line measured cOockwse from true north.

tropical month-The average period of the rev- true bearing-The horizontal anirle between the
olution of the moon about the earth with meridian line and a line on the earth. The
respect to the vernal equinox, approximately term true bearing is used in many of the
27 1/3 days. early descriptions of !and boundaries in the

United States. It is associated with true
tr*cal year.-The interial of time between two ncrth, referring to the direction of the north

successive passages of the vernal equinox by point as determined by astronomical observa-
the sun. The tropical year Is the year of the tions. If an astronomicAlly determined bear-
seasons, and the basis of the conventional ing is used, however, the term astronomical
calendar year. Same as autronadc year; bearing is preferred over true bearing.
equinoctial year; natural year; sahr year. true depresi angle-The setting of the

tropic of Cancer-The northern parallel of decl1- oblique cameras in the photographic aireraft
nation, approximately 230 27' from the ce- with relation to the true horizon. It is de-
lestial equator, reached by the .a at its xined by a ray from the exposure station
maximum declination, or the corresponding through the principal point of the oblique
parallel on the earth, photograph and a ray to the true horizon.

tropic of Capricorn--The southern parallel of true direction--Horizontal director expressed as
declination, approximately 280 27' from the angular distance from true north.
celestial equator, reached by the sun at its true error-See resultant error.
maximum declination, or the corresponding
parllel on the earth. true horizon--A horizontal plane passing

through a point of vision or a perspective
tropopause-The height (varying from about 9 center. The apparent or visible horizon ap-

kilometers over the poles to 18 kilometers proximates the true horizon oniy when the
over the equator) where the gradual decrease point of vision is very close to sea level.
in temperature with elevation above sea level
ceass, true line--(USPLS) A term used to indicate the

direct forward bearing from one monument
trough compana-See deelinatoir., to the next, as distinguished from a random

Troughton level--An English instrument hay- line.

ing the spirit level permanently attached to true merldlan-A term used to distinguish the
the top of the telescope tube. great circle through the geographical poles
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from magnetie moridin, 4 impa_. meridneM, nrre! 'raver-A scribing instrument which
or grid meridian, permits the use of points of several weights

true north-The diraction from an observer's interchangeably without the inconvenience of

psitin rtothe dieonfro nth ole.es interrupting the scribing to replace points.

position to the geographc north pole. The The turret head is revolved to position the
north direction o any gegraphic teuan desired point, and scribing Is resumed.

t-- r tntuehe-An ink for drafting printing areas on

true posieon--ThE position of a celestial body lithographic plates.
after all known corrections including preces- imehifg-The operation of adding work to the
lon and nutatiou have been made. Also called Image on a press plate, correcting lines and

lettering, and adding solids by means of
thw prime vertical--The vertical circle through tuschc. Somctimes called Lithographic drai,.

the true st and west points of the horizon, og.
s distinguished from magnetic or grid prime

vertical through the magnetic or grid east twenty-four hour sstellJte-See synchronous
and west points, respectively. satellite.

true sidereal time-See apparent sidereal time. two-base method-A technique of barometric
leveling utilizing three barometers. Two ba.

true saolr time-See apparent solar tims. rometers, one high established over a known

true sun--See apparmt sun, elevation, and one low established over .
known elevation, and a roving barometer op-

true to scale-A place on a map where the scale erating between the two known positions.
is exactly as stated for the map, Since all map High and low barometers are read and re-
projections involve some scale change, the corded, with temperature, every five minutes.
scale is not true at all places on a map. The roving barometer and temperature are

read and recorded at each station occupied.
true value-That value of quantity whichs Data are reduced to position and elevation bycompletely free from blunders and errors, office computation. See also fly-by method.

Since the errors to which physical measure-

ments are subject cannot be known exactly, two-body problem-That problem in celestial
it follows that the true value of a quantity mechanics which treats of the relative motion
cannot be known with exactness. In survey of two point masses under their mutual gravi-
work, th* aat probable value is used as best tational attraction.
representing the true value of the quantity. two-dhuennlooal pantograph-In relief model

turning point (TP)-A point on which both a making, a machine permitting the cutting, at
minus sight (foresight) and a plus sight a predetermined scale, of thc three-dimen-
(backsight) are taken on a line of direct lev- sional terrain base from the flat map contour
els. Also, In topographic surveys, any point on drawing.
which the rod is held while the instrument is
moved to another station. These turning two-point problem-A problem in determining
points are often marked for future use a the position of a point with the known factor
tie or check points, being the length of one line that does not in-clude the point to be located.

turning-poLut pi-A steel pin about one foot

long. In leveling operations, the turning-point two-step enlargement/reduction-A technique
is driven into the ground where it is necessary of projecting and printing a small image;
to establish a point that will be stable in ele- then copying and projecting it again to the
vation for a short period of time. When it has required size, This is often necessary when
served its usefulness at one point, it is re- copy size/copy camera limitations do not
moved and carried by the rodman for subse. permit enlargement or reduction in a single
quent reuse. operation.
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two-tranuit method-A method of ship-to-shore form of neLative or positive stripping 11rm,

triangulation wheraby th pj .ition of the Categories of type include hand-set cold type;

smunding boat or pole is determined by angle lot type; such as Linotype; Monotype

observ tons from two transits on shore set (punched tape to metal); phototype (fihn
up over pointb previously positioned, negative or positive) ; Photontype (tape to

tpe--In printing (typography) a metal block film). Type is identified by its style and size.

having a raised letter or figure which, when
inked, |s used to make an impression on paper topography-Tihe art of type compo |ton and

or other matertial. Type cai anso be in the printing from raised type surfaces.

226



II

(ITO time--Uncorreted Universal Time. See geoid. Atso called geold undulaion, god

a~lso VT1 Uweo; UT2 time. soparaatn; xeodal hight.

* UT1 tlnie-The true angular rotation of the unidimensional niagnificatlon-Tr-aniformatiofl
eath about Iti; thr-antaneaus spin axis in the Gf OneO Vectatbgle into another of different
mean equatorial system of dates. UTI is ob- proportions.
tained from (ITO by correcting (ITO for the U. S. Coast and Geodetic Survey fir.st-order
difference, between the instantaneous and leveling rod-A sgpeaking rod having a strip
mean longitude at the observiag station, of invar set in one face, and held in place by
Since MT is keyed precisely to the Instan- a tension spring at the top of the strip, its
taneous rotation of the earth, which is not bottom being firmly attached to the shoe of
strictly uniform, UTI does not progress uni- the rod, The invar strip carries centimeter

forily. See also UTO time; UT2 time, divisions, alternately Mlack and white, and is
UT2 time-The mean angular motion of the read by estimation to millimeters. The baick

earth, freed of predictable periodic variations sid (i the rod is graduated in feet and tenthls.
but still affected by irregular variations and It is equipped with thermometer and circular
secular variations. UT2 is obtained from UT1 level. Sometimes called an invar leveling rod.
by correcting UTi for seasonal variations in U. S. Engineer precise leveling rod-A speaking
rotation rate. See also UTO time; UT2 time. rod of T-shaped cross section, 12 feet long,

ultra-wide-angle len s super-wide-angle graduated in centimeters.
lens. U. S. Geological Survey level-A level of the

unchckedWt levaionElevtios deer- dumpy type, constructed of stainless steel. It
mi yunchecked feltou-Eeaios deter-s has an internal -focusing telescope; the level
ined shtb n.talns unchecked fil u veyscas bubble is centered by the end-coincidence

angdeshot oin d ies r ecevetiald method, effected with the aid of a prism

ange leadpeiebrmtiveeig n dev'ice and stellite mirror which can be ad-
toeeeations determined by repeated pho- justed by the observer.

togrammetU.c r.dingological Survey precise leveling rod-i.
uncontrolled mosic-A mosaic composed of A speaking rod] graduated in yards and f rac-

uncorrected prints, the detail of which has tions of a yard. It is read foi- each of three
been matched from print to print without cross wires to the nearest thousandth of a
ground control or other orientation. yard. The sum of the three readings is then

underground nmrk--A surveying mark set and the mean reading in feet to the nearest thou.
plumbed below the ceitter of a surface mnark aandths8. 2. A target rod of plus-sign i)

and epartedtherfromso s topresrve cross section, .4 little over 12 fevet in length.

the station in case of accident to the surface Thraetw oisftisodtesng.

mak. target rod and the double-target rod.

undevelopable.-A surface, such as a sphere, United States National Hap Accuracy Stand-
that eannot. be flattened to form a plane with. ards-1. Horizontal accuracy. For maps at
out compressing or stretching some part of it. pub~licat ion scales larger than 1 :20,)), 90',

of all well-defined features, with the excel)-
undulation of the geoid-The distance between tion of thiose' unavo~idably displaced by exag-

the mathematical reference spheroid and the gerated symbolization, will he locatedl Within
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1/30 Inch (0,85 .m) of their geographic univert1 trandorming pritar-A isiafly de.
positions as referred to the map projection; signed printer for making glass diaposltives
for maps at publication scales of 1:20,000 or in which a known camera distortion is elimi.
smaller, 1,150 Inch (0.50 mm). 2. Vertical nated or compensated for, or In some cases
accuracy. 9% of all contours and elevations introduced, The glass diapositives may be
interpolated from contours will be accurate reproduced at scale, enlarged, or reduced.
within one-half of the basic contour interval. Universi Transverse Mercator (UTM) coordi-
Discrepancies in the accuracy of contours and naes--Quantsties which designate the loca-
elevations beyond this tolerance may be tion of a point on the Universal Transverse

decreased by assuming a horizontal displace- tiecator grid,
ment withln 1/50 inch (0.50 mm). Commonly
referred to as Map Accuracy Standards. Universal Transverse Mercator (UTM) grid-

A grid system in whieh a grid network Is
universal analog photographic rectification sys- applied to transverse Mercator projections of

tern-An electronic rectification system per- zones of the earth's surface extending to 809
mitting the rapid transfer of detail from N. and S. latitudes.
trimetrogon or any other type of aerial pho-
tography, to include panoramic coverage. The unperturbed orbit-See normal orbiL
system consists of four basic components; unstable-type gravimeter-A gravity meter
input scanner, computer, cortol, and X-Y which utilizes a moving system which ap-
plotter. Also called electronic ketchmaster. proaches a point of instability such that small

changes in gravity produce relatively large
universal Instrument-See alltazimuth instru- motions of the syste~n. See also atatized

ment. gravimeter.

universal level--See circular level, upper branch-That half of a meridian or celes-

Universal Polar-Stereographic (UPS) grid-A tial meridian from pole to pole which passes

grid system in which a grid network is ap- through a place or its zenith.

plied to the polar stereographic projection of upper culmination-See upper transit.
zones of the earth's surface in the polar re- upper imb-That half of the outer edge of a
gions higher than 79 3W, providing an over- celestial body having the greatest altitude,
lap of 30 minutes with the higher limits of in contrast with the lower limb, that half
the Universal Transverse Mercator grid. having the least altitude.

universal sketchmaster-A type of sketch- upper motion (surveying) Rotation of the
master in which vertical or oblique photo- upper plate of a repeating instrument.
graphs may be utilized. upper transit-Transit of the upper branch of

Univerml Time (UT)-See Greenwich moa the celestial meridian. Also called superior
transit; upper culmuuatlot.
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vacuum box-The frame, containing its own the observed measurments and to include all
vacuum unit, which encloses the mold for the the previously adjusted data that must be
forming of plastic relief maps, held fixed in the adjustment.

value-See adjusted value; most probable variation of latitude--A small change in the
value; obverved value; true value, astronomic latitude of points on the earth,

vanishing line -The straight line on a photo- due to wandering of the poles.

graph upon which lie all the vanishing points variation of the pole-A wandering of the poles
of all systems of parallel lines parallel to one of figure of the earth with respect to its poles
plane. of rotation. Also called polar motion.

vanishing point-The image, in the plane of a variational inequality-An inequality in the
photograph, of the point toward which a moon's motion, due mainly to the tangential
system of parallel lines in the object space component of the sun's attraction.
converges.

variable contour interval-A non-uniform con. varlometer-An instrument for comparing

tour interval. It may result from the use of magnetic forces, especially of the earth's
cartographic source materials which do not magnetic field.
contain a constant contour interval or from vectograph-A stereoscopic photograph corn-
adapting the contour interval to specific types posed of two superimposed images that po-
of terrain for the optimum portrayal of relief larize light in planes 90 apat. When these
features., images are viewed through Polaroid spec-

variable-perspective camera system-A system tacles with the polarization axes at right
which, in its simplest form, consists of a angles, an impression of depth is obtained.
standard type view camera, a large aperture vector-Any quantity, such as force, velocity,
front-surface mirror of spherical configura- or acceleration, which has both magnitude
tion, and an easel used in the rectification of and direction at each point in space, as op-
highly tilted long-focal-length photographs, posed to a scalar which has magnitude only.
and the transformation of maps and charts Such a quantity may be represented geomet-
from one projection to another. When the rically by an arrow of length proportional to
camera component is replaced with a projec- its magnitude, poining in the assigned di-
tor, it becomes possible to expedite the rectifi- rection.
cation of lunar photography taken by terres-
trial observatories, vectorial angle-The angle between the fixed

variable-ratio pantograph-See pantograph. line to which the direction is referred and
the radius vector. See also polar coordinates.variance-The square of the standard devia-

tion. velocity correction-A correction applied to the
variatioc-See magnetic variation. speed of light to obtain the true speed in
variationofeoorinate m eticvaia mconsideration of humidity, temperature, and
variation of coordinate method-A method of altitude for use in shoran and hiran opera-

adjusting triangulation by least squares, in tions.
which a synthetic, mathematically harmoni-
ous figure is assumed to approximate closely verbal scale-Se, equivalent scale.
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vernal equinox--That point of intersection of whith the alidade rotates. For an instrument
the ecliptic and the celeatia! equator, occu- in complete adjustment, this axis occupies a
pied by the sun as it changes from south to vertical poAitioi, passes through the center
north declination, on oe about March 21. Same of the hovizontul nircle, and ia Perpendicular
as first of Aries; firat point of Aries; March to its plane.
eq u in o x . S ee an.so m ea n eq u ! n O X . e t i a b r g ag v b id n .vertical brld ing--de bldging

vernier--A short, auxilimy scale situated along-
side the giaduated scale of an instrument, by vertical ctile-1. A great circle a? the celestlai
aneans of which fractional parts of the small- sphere, through the zenith and nadir. Ver-
est dlfvision of the primary scale can be mess- tical circles are pe.pendicular to the horizon.
ured accurately. See also contact vernier; 2. A graduated disk mounted on an L.,-tru-
dirt vernier; folding vernier; optical ver ment in such a manner t:4t the planre of its
nier; retrograde vernier, graduated surface can be placed in a vertical

plane. It is primarily used for measuring
vernier cloqure-The difference between the verticAl angles in astrononcal and geodetic

initial and final vernier readings during the work.
survey operation of closing the horizon.

vertex (vertices)-The highest point. Thz ver- vertical collimtor-A telwope so mounted
that its colllnimation a-is can be made to co-tices cf a great circle are the points nearest incide with the vertical (or direction of thethe poles. Ssn,,e as apex, plumb line), The vertical colllmeter serves

verttxt of curve --See point of intersectior,. as an -ptical plumb line; it ma. be designed
for u.; in placing a mark on the ground dl-vertical-The line perpendicular to the geoid at rectly under an instrument on a high tower

any point. It is the direction in which the
force of gravity acts. See alao local vertical; or ir, entering an instrument on a high tower

directly over a mark on the ground. Alsomass attraction vertical; normal, definition B. cafled opt!cal phummet.

vertical angle-.-1. An angle in a vertical plane.
2. (surveying) One of the direction -which vertical compartor (pendulum)--A stand de-
form a vertical angle is usually either (a) signed for the support of a rpendulum, a bar
the direction of the vertical (zenith), and the of known length, and two micrometer micro-
angle is termed the zenith distance; or (b) scopes, so placed with reference to one an-
the line of intersection of the vertical plane other that the length of the pendulum can

in which the angle lies with the plane of the be measured.
horizon, and the angle is termed the angle vertical control--The measurements taken by
of elevation or angle of depression, or simply surveying methods for the determination of
the altitude (plus or minus, as the case may elevation only with respect to an imaginary
be). The vertical angle between two direc- level surface, usually mean sea level. See also
tions, neither of which Les in the plane of the survey net, definition 2.
horizon or coincides with the vertical, is
usually obtained from the combination of two vertical-cont ol datum-Any level surface (as,
vertical angles s defined above, for example, mean sea level) taken as a sur-

f: ce of reference from which to reckon eleva-
vertical-angle station-See supplemental Hu- tions. Although a level surface is not a plane,

tion. the vertical-control datum is frequently re-

vertical angulatio--The process of obtaining ferred to as the datum plane. Also called
differences of elevation by means of obse'ved datum level; reference level; refreatet plane;
vertical ang!es, combined with lengths of vertical datum; vertical geodetic datum.
lines. In geodetic work, trigonometric level.
ing is used with the same meaning. vertical control nct--S_,e survey not, defini-

tion 2.
vertical axis (theodolite, transit)-The line

through the tnter of the instrument about vertical control polnt-See control point,
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vertical ecrdinates--The vertieal distane of a .erticaI stereotriangulatlon--Tlat portion of-'1point above oi- below a reference datum, stereotriangulatlon concerned with the estab-
Points may 1e plusi oi- minus according to lishment of vertical data. Vertical stereotri-
whether the point Is above or below -lie ungulation is often limited or precluded as an
Opitum. operation due to the more rigid accuracy

verticitl curve-A parabolic curve usdt oi standards establisthed for vertical positionts
flect grades of dliferent slope, atid used at the hnfrloint. oatn.U
vertex of a graOle to avoid the sudden change vibration-A bingli' movement of a peiidulum
in direction in paiiring -from one grade to the in either direction. to or fro. See adjo Omia.n
other. This method of grado change is usually tion.
used when there is an aliwbraic difference Of vlgnettag-1. (photoraphy) A gradual reduc.
more than O in the two oppoalng grades. to ndniyo at fapoorpi

vertica! dit'jsa---Ses vertical-control datum, image due to the stopping of some of the
vertcaldefrmaionin rlatve rietaton, rays entering the lens. Thus, a lens mounting

* ethiculeoatiomodelatage enatin, h may interfere with the extre-ma oblique rays.
vti~cualdatufiv model re error tn Ythe An antivignetting filter is onoE that gradually

vertcaldatu frcn xtil errr ad y-ilt decreases in density from the center toward
errorthe edges: it is used with many wide-angle-

vertical exaggeration-1. The !hange in a lenses to produce a photograph of uniform
model surface created by proportionally rais- density by cutting down the overexposure of
ing the apparent height o! all points above the center of the photograph. 2. (lithog-
the base level while retaining the same base raphy) A photographic. proce~sg which por-
scale. 2. The increase of the vertical scale over trays a solid color in a screen which shades
the horizontal acale of a terrain model or off grAdually into the unprinted paper. Open
plastic relief map, water is often shown by this miethod.

vertical extension--Set extension, definition 2. virtual gravity-The force of gravity on an
vetclgoei au.-e etc.-oto atmospheric parcel, reduced by centrifugal
vertclgoei dnu-e er~a-oto force due to the motion of the parcel relative

datum.to the earth.
verttca intensity-The strength c1 the vertical virtual Image--An imiage that cannot be shown

component of the earth's magnetilm. on a sur-face but is visible, as in a mirror,
vertical parallax-See y-psarallax. Virtual PP Reffectoscope (VPR) chart-A
vertical pasw point-- See mupplemental elevation, type of radar chart.

vertical phtotograph-An aerial photograph visible horizon-See apparent horizon.
taken with the axis of the camera being main-
tained as closely as possible toe a truly vertical visibility chart-A special purpose map or other
position with the resultant photograph lying graphic showing which areas can be seen and
approximately in a horizontal plane. those which cannot be seen from a given

observation point.
vertical plane-I. Any plane. passing through a viulaityAmsreothhmnee'

* ~point on the earth and contaning the zenith vsa ciyAmaueo h ua y'
ard nadir of that point; aloo a plane contain- Bbility to separate details in viewing an ob-

I *Ing ia plumb lirne. 2. (surveying) A plane at jiect. The reciprocal of the minimumi angular
right angles to a horizontal plane an-d within separation,, in minutes of arc, of two lines
which angles and distaces are obsrrved. of detai! which can be seen separately.

vertical Uktchmater-A type of s'tetchmaater vulgar establiahment-See establishment of the

*in which vertical photographs ame utilized. port.
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WWV tim-WWV broadeasts UTC which is wight-The relative value of an observation,
offset from Al by a variable amount deter- source, or quantity when compared with
minett annually before the start of the year. other observations, sources, or quantities of
The epoch is shifted in increments of 100 the same or related quantities. The value de-
milliseconds if It departs too far from UT2. termined by the most reliable method is as-

wading rod--A rod, graduated in feet and signed the greatest weight.

tenths of feet, used for stream-gaging in weighted mean-A value obtained by multiply-
shahow water, ing each of a aeries of values by its assigned

wall map--A special-purpose map of a large weight and dividing the sum of those prod.

area designed to be displayad on ucta by the sum of the weights.

Werner map projection-A particular cam of
wander-See apparent wander, the Bonne map projection, in which the
want of correspondence-See y.parallax. standard parallel is at the pole, and the tan-

gent cone becomes a tangent plane. Any one
warped model-Any spatial model which, due geographic meridian is chosen as the central

to photog.-aphic distortions or orientation er- meridian and represented by a straight line,
rors, has a model datum which is deformed divided to exact scale. The geographic paral.
ot otherwise incapable af being leveled. Con. lels are represented by circular arcs, also
trast with flat model. divided to exact scale, and the other merid-

water leveling-A method of obtaining relative ians are curved lines.
elevations by observing heights with respect westing-See departure (plane surveying).
to the burface of a body of atill water.

west point--See prime vertical plane.
water-tage recorder-A, automatic recording

instrument which records the rise and fall whirler-Equipment used for applying sensi-

of the water surface at a stream-gaging sta- tizer to press plates.

tion. wide-angle lens-A lens having an angle of coy-

waviag the rod-'in leveling, a technique where- erage between 751 and 1000. A lens whose

by the rodman slowly pivots the leeling rod focal length is equal approximately to one

toward and away from the instrument post- half the diagonal of the format.

tin. The least reading obtainable is the wiggling-in-A survey procedure used when it
proper one to be recorded. is necessary to establish a point, exactly on

weather map--A map showing the weather con- line between two control points, neither of
ditios prevailing or predicted wo prevail, which can be occupied. It is essentially a trial-

over a considerable area. Usually, the map is and-error technique where repeated fore and

based upon weather obeervations taken at the back readings are taken and tie instrument

same tinhe at a number of stations. Also shifted after each pair of readings until ex-
called synoptic chart; serface chart, attly in line with the stations. Also called

ranging-in.

wedge (optics)-A refracting priam ef very
smal deiaton, uchas h~o~use inthe wiggking-in on line--See double centering.small deviation, such as those used in the

eyepieces of some stereoscopes. Also called wind rooe-1. A diagram showing the relative
optical wedge. frequency of winds blowing from different

233 A!



I!
diredlons. It may also show Rverage speed petuate an importlint location remote from,
or frequency of occurrence of various speeds and without special relation to, any regular
from different directions. 2. A diagram show- corner. )
'rg the average relation between winds from witness post-See witness mark.
different directions and the "ccurrence of
other meteorological phenomena. wlttnm stake--Se- witness mark.

wing photograph-A photograph taken by one witnomm tree-See bearing tree.
of the side oi whig lenses of a multiple-lens Woodward bae-line measuring applratua-See
camera, iced-bar apparatus.

wing point--Three easily Identified points along
eachsk~ of n aria phoogrph, ne ear working in on a line--See double centering,each sih4 of an aerial photograph, one near

each comer and one near the middle. Used in working pendulum-A pendulum which is used
the extension of radial cntrol in making con- (swung) in a determination of the intensity
trolled mosaics, of gravity.

winter volxtice--i. That point on the ecliptic World Aeronautical Chart (WAC)-See Opera.
occupied by the sun at maximum southerly tional Navigation Chart.
declination. Also called first point of Capri- world geodetic syoteni-A single datum for the
comus; December solstice. 2. That instant at earth which - .. 's the location of all points
which the sur reaches the point of maximum on the surface of the earth with respect to
southerly declination, about December 22. the earth's center of mass.

wire drag-A sounding device consisting of World Geographic R e fe r e n ce S y s t e m
weighted wires which are maintained at a (GEOREF)-See GEOREF.
given depth by floats, and then dragged ever
any desired course. world polyconic grid-A grid system in which

a grid network is mathematically derived
witness corner-1. A marker set on a property from elements of a polyconic projection.

iiee leading to a comer: used where it is im-
practical to nmaintain a monument at the cor- wrong.readng-A descriptive term for an ir-
ner itself. 2. (USPLS) A monumented survey age, which when viewed through the base, is
point usually on the line of survey near a a reverted or mirror image of the original.
coiner established as a reference mark when Other terms, such as reverse reading, etc. are
tcoer ish ed as r rener w Sometimes used to identify image direction,
the corner is so situated as to render is but are not recommended because of possible
monumentation or ready use impractical. confusion in negative-positive relationahip.

witness mark-A mark placed at a known dis- wye level--A leveling instrument having the
tance and direction from a property corner telescope, with attached spirit level, sup-
or survey station to aid in its recovery and ported in wyes (Y's). The telescope can be
identification, Also called witness post; wit. rotated about its longitudinal axis (collima-
ams stake. Lion axis) in the Y's and it can be lifted and

witness pont-(USPLS) A monu:nented sta- reversed, end for end, for testing and adjust-
tion on a line of the survey, employ d to per- ment. Also called Y level.
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x-axis-1. A horizontal axis in a system of which makes it consistent with the adjusted
rectangular coordinates; that line on which values of the observed directions.
distances to the right or left (east or west)
of the reference line are marked, especially x-diphwement-A component of imrage dis-
on a map, chart, or graph. 2. The line joining placement. When a point image is to be lr-
the opposite fiducial marks In the direction cted by coordmnates with respect to rectan-
which Is most nearly parallel to the line of gular axes, x-displacement represents the dis-
flight. tance moved in the x-directlon.

x-coordinntW--See abscimm& x-motion--In a stereopiotting instrument, that
linear adjustment approximately parallel to

x-correction--The correction to an x-direction. a line connecting two projector stations; the

x-dlrectiont-An observed direction in a tri- path of this adjustment is, in effect, coinci-
angulation figure for which an approximate dent with the flight line between the two
value is obtained and treated like an observed relevant exposure stations.
direction in the adjustment of the figure. The x-parallax--See absolute stereoscopic paralax.
work of a least-squares adjustment of a tri.
angulation figure sometimes requires the use i-seale--In oblique photography, the scale
of an x-direction, for which an upproximate along the horizon parallels. It is constant for
value is obtained by an inverse position corn- any one parallel although each successive
putation, by the solution of the three-point parallel will have a different scale.
problem, or by other means, and then using
the x-direction in the adjustment and ob- x-tilt-The component of tilt about the x-axis,
taining a correction (x-correction) for it, which is most nearly in the direction of flight.
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y..axLs-l. A vertical axis In a system of rec- Y.acalw-In oblique photographs, the scale along
tanglar coordinates; that line on which dis- the principal line. It varies from point to
tances above or below (north or south of) point along the line.
a reference Oine ane marked, tapecilly on a

rmap, chart, or graph. 2. The line which is per- yswing method-See one-awing method.
pendicular to the x-ads and pamws through y-tilt-The component of tilt about the y-axls
the origin, which is perpendicular to the direction of

flight. ALso called pitch. Sometimes called tip,
y-coordinatm--See ordintes, which in an obsolete term.

y-displaeement-A component of image dis- yard rod-See precise leveling rod.
placement. When a point image Is to be lo-
cated by coordinates with respect to rectan, yaw-I. (air navigation) The rotation of an

gular axes, y-diaplacement represents the dis- aircraft about its vertical axis so as to cause
tance moved in the y-direction. the aircraft's longitudinal axis to deviate

from the flight line. Somtimes called crab.
Y level--Ses w evel. 2. (photogranmmetry) The rotation of a cam-

era or a photograph coordinate system about
y.parallax-The difference between the perpen- either the photograph z-axis or the exterior

dicular distances of the two images of a point Z-axis.
on a Pair of photographs from the vertical
plane containing the air base. The existence yaw angle-See angle of yaw.
of y-paraliax is an indication of tilt in either year-An interval of time based on the revolu-
or both photographs, or a difference in flying ton of the earth in its orbit around the sun.
heights, and interferes with stereoscopic ex- See also anomallstic year; calendar year;
amination of the pair. Same as vertcal peral- eclipse year; great year; fictitious year; side.
lax; want of correspondencL real year; tropical year.
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s-axLs--The line passing through the origin defined. Zenith distance is the complement of
which is perpendicular to the x-axis and lies the altitude, Saxw as unith anglk. Seat ao
in the vertical plane containing the air base, totait~de.

v-lmtion-Movement of a stereoplotting pro- velth telom-A portable instrument adapt-
jector in a vertical direction, ed for the measurement of small differences

of zenith distance, and used in the determina.
&-tim--See Greenwich mean tme. tion ci astronomic latitude.
zenith-That point of the celestial sphere ver- zenithal chart--S.e azimuthal chart.

tically overhead. Set aqo geocentric zenith;
geodetic zenith zet map projection-See azimuthal map

zenih an -Se zenth istace.pro~ectiom
zenith azgle--See znith d , smal harn camo-The set of spherical harmon.

zenith camera-A special camera so designed ics that are functions of latitude only and
that its optical axis may be pointed accu- therefore do not affect the rotational sym-
rately toward the zenith. It is used for the metry of the surface about its polar axis.
determination of astronomic positions by
photographing the position of the star. See none time-The local mean time of a reference
alao Photographic Zenith Tube (PZT). zone. See auo time 5o1e.

zenith distance-The vertical angle between the IMa -fra te.
zenith and the object which is observed or zulu time-See Greenwich mean tie.
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