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ABSTRACT

Five high-pain, broad-bani, long-peri~: selsmorsranh statinns
are belins installed around the worl:. The Irnstruments will
probably have cains on the order of 170,000 or more at periods
of 40 to H0 sec. Thils alch sensitivit,:, some 20 to 10U tirmes
greater tnan previously z2ttainavle & tnece perlods, snould lead
to a similar increase In tne [ata row avallavle (o tne lons-
period band. The purpose of tals revort !5 to tencrite the instru-

ments, present a orell=winary oarts 113, an: rresent tecnnical

<
Q

drawlings of most of tne newly ceslisnel ccomzonernts. The f1s
sites are also brlefly aescribedu. 7This report (s written at a

time when construction nas begfun at four sites.

GENERAL DESCRIPTION OF Tio ILSTREULTS

The design of these instruments is vased cn tnat usevelored

3

by Pomeroy and Hade (Pomeroy et al., 19£3) in tie Craensours

O

Mine in liew Jersey. <Coth vertical anc norizecntal cecrronernts nave
been operating successfully for nearly two years at Ogdensburs.
A block diagram of the system 1s shown in Filrure .. 7The neart
of the system Is a Geotecnh selsrometer with a natural freguency
of 30 sec. This is5 couple. %o a dirnemetrics r:ivanormeter witu
a natural frequency of 1.0 sec. 7he sisnal frcit the ralvarormeter
i1s amplifies oy a gucoctotuve a—zlifler ang reccrteu Ji7i%2ilv and
photographlicaliy. .ooth 2ish ang lcow ;7;2ln gnotosraralis reccrds
are avallabie,
over 70 db and 1t 1limitea by tne pnototure ampiifli=zrs,

The hizh sensitivity of these Iinstru-ents 13 achleoved by

electronically filterins out o seconi mlzrccels~s ani oy isolatincg



tiie selismometer from changces in baronmetric pressure. The iso-
lation 13 achieved crirmarily by a hemisnnherical tank snown in
Figure ¢. This new desirn features a hemispherical top, shallow
walls, and 2 metal to metal contact of ton and base. Experiments
at Ogdensturys show tnat tanks of this new aesisn, unlike those

used by Pcmeroy ani otners, will rerform neirly all of the

O
"3

recessary fllterins of barometric changes. For added security,
howsever, tnese tanks will be rlaceu in an air-tiznt cement or
stone vault with a tulkhead soor.

iflgh sensitivity 1s also acnleved because tne instrument
passband has been shaped to correlate with a na*ural low in earth
noise. This 1s shown by a plot of spectral amplitude density
oi noise during June, 1969 (Figure 3) together with a plot of
the response of the vertical instrument (Savino, versonal con-
munication, 1970). |

The background roise observed on the test instruments at
Ogdensburg appears to be true ground motion and not instrumental
noilse. This 1s most directly shown by tne following experiment
carried out by Savino and Hade: ¢two different typ.s of sels-
mometers were operated in two different parts of the Ogdensburg
mine (Figu L), A Sorengnether seisnometer was placed in a
¢hamber Zn the mine separated from the main tunnel by two bulk-
head doors. A Geotecn selsmometer in a pressure tank was operated
behind three good bulkhead doors about 500 feet from the Spreng-
nether inscrument. The signals were recorded sinmultaneously

on aliglzal magnetic tape. A coherence tetween the two signals




was calculated diglitally for a neriod of recordine of 5 hours,

14 minutes. As can be seen in Fipure Y, Ll conerer:e squared

is exceptionally zood anu well above the 3S% confidence limits in
tne passband of interest. This {s one of the cxperlments that
has convinced us that Instrument nolse does rot contribute sig-
nificantly to the otserved selsmic hacsrrounc,

"~

Data wlil conslist ol o photorrarhic reccr.s rer cay (3 com=-
ponents of nl=n and low ~aln) on 70 mm microfilm alstributed Ly
the USCGS tnrouch tnhe sarme channels as tne W.l3l Jata. One
digital tape will be fillled every two weeis. The tapes will te
combined by Texas Instruments into master tapes containing all
stations. The digital tapes consist of header time data, outputs
of the three velocity transducers digitized at a rate of one
sample per second, and outputs of three alsplacement transcucers
digitized at rates of ore sample ger five seconis. The ceneral

theory of operation and tape format of the digital system are

described in Appendix 1.

DETAILED DESCRIPTION OF THEZ ILISTRUMZNLTS
Appendir 2 contains detalled Zirawings and a preliminary
parts 1list of the system. 7he drawings and parts list are
arranged by four cigit rart numbers. The first dicit (thousands
digit),sisnifles the location or overall classification of the
part according to the folleowins screme:

Seisnom=2ter room

Preamplifier roon

Control reconm

Photographic roon

Pressure door asseribly

Expendable supplies, ceneral

Expendable supplies, used fcr irnstallation
Specilal tools reeaed for instailatlon

b
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The parts list conslists of maJor assemblles as purchased

or bullt by or for Lamont. VYhen an "X" appears in the column

labeled "Detalled Drawing", a drawing is included and arranged

in orcer of par*t nunber. These drawings contain subassembly

parts lists. An "A4" in the same column signiflies that a

manufacturer's Iinstruct

{icn ~anual 1s avallabie.

SUMHMARY CF LEW STATICH SITES

Statlon:

Locatlion

?rincipal contact:

Station tyre:

Owned by:

Falrbanks, Alaska

Latitude 04,2794
Longitude 148.07°«

Elevation About 305 meters

John B. Townshend

Chief, College Cbservatory

Coast and Geodetic Survey

College, Alaska 93701

907-479-76206

0ld Clipper Cold Mine witn 130 meters
overburdcen.

Ar. Lloyd Loundsbury

Falrbanks, Alaska

907-450-5375

About 11.5 km southwest of WWSSN station.




Station:

Location:

Principal contact:

Station type:

Station:

Location:

Principal contact:

Station type:

Charters Tnhwers, Australla
Latitude 20,088

Longitude 146,25L

Llevation 357 meters

Dr. Joiin P. vetb

Dept. of fGeolosy ani Mineraleny

University of Jueensianu

St. Lucia, Cueenslani, -0o7
Australla

Mine, 33 meters overburden.
Next to WwWSSii station

Eilat, Israel

Latitude 23.0°
Longituade 34.93°E

Elevation --

Prof. C.L. Pexeris

liead of the Zept. of

Applied latneratics

The Weizmann Institute of Science

Rehovot, Israel

rilne
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Station:

Location:

Princlpal contact:

Statlion type:

Station:
Location:
Principal contact:

Station type:

Toledo, Snaln

Latitude 39.87N
Longitude U4,05W

Elevatlon --

Dr. Gonzalo Payo

Instituto Geocrafico y Catastral
Observatorio Ce..tral Geoflslco
Apartado 46

Toledo, Spailn

Shallow tunnel in granite proposed.

Chengmal, Thalland
Latitude 18.79N
Longitude 98.98E

Elevation U416 meters

Adm. San't Vesa-,ajananda

Meteorologlical Dept.

Office of the Prime Minister

Bangkapi, Bangkok 11

Thailand

Open quarry, no overbu;den, next to WWSSN

station.
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FIGURE CAPTIONS

Figure 1. Block dlagram of hirh-main, long-period, broad-

band seismic systenm.

Figure 2. Schematic dlagrem of the pressure tank.

Figure 3. Spectr.! Zensity of the nolse on the Ogdensburg

high-gain instruments during June, 19€¢°. The response of

the vertical instrument 1s snown by the dashed line.

Figure 4., Map of Lamont's seismic observatory at Ogdensburg,

New Jersey, 1850 feet below tne surface.

Figure 5. Coherence squared and phase relation for a 5 hour

e rae—

and 14 minute portion of backgsround noise at a Sprengnether
and a Geotech seismometer spaced 500 feet apart in dif-

ferent environments in the Ogdensburg Mine.
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APPENDIX 1

Data Logrer lystenm

General Theory of Operation and Tapre Format
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4-2. GENERAL THEORY OF OPERATION

A block diagram of the Data Logger system is shown on drawing
1208900100. This block diagram illustrates the primary func-
tions ol the syste ' and is used as a basis for the general de-
scription contained in the following paragraphs. The func-
tional flow of data is shown from left-to-right wherever
possible.

4-3. SIGNAL INPUTS

The inputs to the Data lLogger are shown on the left hand side
of the drawing. These inputs consist of 9 channels of analog
velocity data (channels 1-9) 1 analog test channel supplied
from a DAC or ground (channel 10), and 6 channels of analog
displacement data (channels 11-16). Channels 1 through 9 are
designated type A inputs, channels 11 through 16 are designa-
ted type B inputs, and channel 10 is designated as a test in-
put. These inputs, with the exception of the test channel,
are routed through signal conditioning filters to an analog
multiplexer. Electrical characteristics for the input signals
and conditioning filters are given in table 1l-2.

Channel 10 (test input) receives inputs from a 15 bit DAC %hen
local tests are conducted on the system. ‘Fifteen DAC input
switches on the control panel are used to set the analog out-
put of this DAC. A switch is also provided on the control

20
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panel to set the channel 1C input to ground when DAC tests are
not being conducted.

The system, as supplied by the manufacturer, only contains
enough signal conditioning filters to accept three type A in-
puts (channels 1, 2, and 3) and three type B inputs (channels
11, 12, and 13). However, the system is prewired to accept
all fifteen input channels if expansion is desired.

. 4-4. SIGNAL MULTIPLEXING

The conditioned signals from the input filters are applied to
a l6-input analog multiplexer that sequentially selects each
of the 16 channels at an 8192 Hz rate. Since there are 16 in-
put channels, each channel is selected 512 times per second or
1024 times every two seconds. Channel selection is always in
order, with channel 1 being selected first and channel 16
being selected last. The multiplexer selects channels 1
through 16 repeatedly on a continuous basis.

The outputs of the multiplexer are fed into an Astrodata Model
3000 Analog-to-Digital Converter (ADC) where they are con-
verted into a parallel, 14 bits plus sign bit, digital output.
The ADC digitizes the multiplexer outputs at an 8192 Hz rate
80 that each channel is digitized as it is selected by the
multiplexer. Theory of operation information for the ADC is
contained in the Model 3000 Analog-to-Digital Converter manual
supplied with the Data Logger equipment.

21 T



4-5. LEVEL SHIFTING

The logic levels for the digital outputs of the ADC are 2ero
‘volts for a logic 1 and -6 volts for a logic (). Since these
logic levels are incompatible with the integrated circuit

(IC) logic levels that are used throughout the remainder of
the Data logger logic, these outputs are routed through level
shifter circuits that convert the levels to +5 voiis for a
logic 0 and zero volts for a logic 1. The 15 bit parallel out-
puts from these level shifters are supplied to a 15 bit indi-
cator display on the control panel and inverted and supplied
to a digital multiplexer for data integration.

4-6. DATA INTEGRATION

The data integration logic, as shown on the block diagram, con-
sists of the adder, the carry flip-flop, and the 400 bit serial
storage register or summing register. This logic performs the
function of arranging the digital inputs from the level shifters
into 16 channels of information containing 25 bits of summed
data per channel. When the sum is completed, this 25 bits of
data represents processed average data for a given channel.

The averaging process is accomplished by summing each of the
channel inputs a selected number of times up to a maximum of
1024 summations. Since 1024 summations is equal to 210, 25

bits are required and allotted to each channel to prevent over-
flow. 1In other words 15 bits of data that has been summed 1024
times is left shifted by 10 bits. Therefore the 15 most sig-
nificant bits of data in the 25 bit word represent the processed
average data for that channel (although 16 rather than 15 bits
are saved in order to reduce round-off error). Since 25 bits

22




are required for each channel, and there are 16 channels of
data, a 400 bit summing register is provided to store the data
for all of the channels.

As data for a given channel is serially fed into the adder by
the 16 bit multiplexer, the previous value of that channel is
also being serially routed into the adder from the summing
register. The two values are then summed together and the

new data is routed back into the summing register where it is
stored until the next summation is performed for that channe..
A given channel of 25 bits that is stored in the summing reg-
ister can also be selected for display on the front panel in-
dicators.

Although data from all 16 channels is routed into the multi-
plexer in order, the B type channels are only summed on every
Sth cycle. Timing and control circuits in the system generate
a disable term that is applied to the multiplexer four out of
every five cycles when the B type channels are multiplexed.
When this term is applied, the output of the multiplexer is
inhibited and a string of logic 0's are routed into the adder
for that particular channel. Therefore, after the summing reg-
process the B channel sum will remain unchanged four out of
five times.

After the selected number of summations are completed for a
given channel, the resulting sum is divided by the number of
summations to obtain an average data value. The averaged
value is then shifted into the tape data register. The divi-
sion is done by shifting the binary point since the divisions
are binary multiples. This division is done as the number is
being shifted into the tape register by selecting the appro-
priate 16 bits out of the 25 bit sum,

23




During the summation cycle which completes the sum for 1 or
more channels, the 16 appropriate bits out of the 25 for each
channel are routed into a 256 bit serial storage register, or
tape data register as it is labeled on the front panel. At
the same time, the 400 bit summing register is reset to zero
(for those channels whose sum is complete) in order to ini-
tialize it for the next cycle. When the 256 bit serial stor-
age register is completely filled it contains 16 bits of infor-
mation for 16 channels. 9Of course, in 4 out of every 5 cycles
only the A channel register positions contain significant in-
formation since the B channel sums were not completed.

The number of shift cycles per second from the summing regis-
ter into the serial storage register is controlled by the
SAMPLE RATE switch located on the power supply support assem-
bly, drawing 2234000100. This switch also controls the number
of summations that will be performed in a given cycle by the
adder. When a sample rate of 0.5 is selected each channel
will be summed 1024 times and will be shifted into the serial
storage register once every 2 seconds. When a sample rate of
1.0 is selected, each channel is summed 512 times and shifted
into the serial storage register once every second. In this
case the most significant bit of the 25 data bits in the sum-
ming register is bypassed and the next most significant 16
bits are shifted into the serial storage register. When a
sample rate of 2.0 is selected, each channel is summed 256
times, the first two most significant bits are bypassed and
the remadining 16 most significant bits are shifted into the
serial storage register once every 0.5 seconds. When a sample
rat~ of 4.0 is selected, each channel is summed 128 times, the
first three most significant bits are bypassed, and the remain-
ing 16 most significant bits are shifted into the serial stor-
age register once every 0.25 seconds.

24




4-7. DATA FORMATTING

When the 256 bit serial storage register is completely loaded,
data averaging is complete and the data formatting process is
begun. Data formatting is accomplished by the 18 bit serial
register or tape character register as it is labeled on the
front panel.

The 16 channels of 16 bit data are loaded serially into the
tape character vegister from the tare data register one at a
time. Each of these 16 bit words occupies in turn the middle
16 positiors in the 18 bit tape character register. The most
significant bit position is occupied by a channel 1 flag bit
that is true only when channel 1 data is loaded. The least
significant bit position is occupied by a parity bit that
represents odd parity on the 16 d&ata bits only.

In addition to channel data from the tape data register, tape
record information (header data) is also loaded into the tape
character register in parallel from the header data multi-
plexer. This information consists of four 18 bit words that
are loaded into the tape character register and written on
tape prior to loading and writing channel data. The contents
and generation of header data words will be described later in
this chapter. The emphasis here is that header data is loaded
and written first followed by channel data to complete a tape
record. The 18 bit header data words do not contain a channel
‘l flag bit or a parity bit.

N
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Tr.e header data and channel data words are transmitted to the
tape, 6 bits at a time until the entir. 18 bit word is writ-
ten. To accomplish this, the 6 most significant bits of the
tape character register are transmitted to the tape, the reg-
ister is then right shifted 12 bit positions and looped back
into itself, the next 6 most significant hits are transmitted
out, the register is againright shifted 12 times and looped,
and finally the last group of 6 bits is transmitted out. The
6 bit group of output data is avaiiable to a front panel dis-

play.
4-8. TAPE CONTROL

The tape control logic is provided to control the tape trans-
port functions such as step/write, busy, ready, stop, and for-
ward. In addition to these functions a divide by 6000 counter
is provided to control the generation of a 0.75 inch gap on
the tape after the record has ended. The divide by 6000
counter is used to count tape characters. Since each tape
character contains 6 bits and there are 3 tape characters re-
Quired for each 18 bit word, the counter actually functions as
a divide by 2000 word counter. The reason for this divide by
2000 function is that a tape record is specified to consist of
at least 2000 18 bit words, including the four header data
words. After the record has been completed, the counter causes
a gap command to be sent to the tape transport, which then gen-
erates a 0.75 inch gap on the tape. However, since the record
is'Epécified to consist of multiples of the 16 possible chan-
nels, the divide by 2000 counter output is gated with an "end
of the last B channel" signal which delays the gap comnand
until multiples of the 16 channels are contained in the tape
record.

26




The "number of channels to be written" and "step/write" func-
tions of the tape control logic provide the means to select
the actual number cf A type channels and B type channels that
will be written on the tape. All 16 channels are processed

up to this point regardless of how many are actually imple-
mented. The test channel and those channels for which there

is no hardware implementation are prevented from being written
on tape by these circuits. 1In other words if only three A chan-
nels are selected, the 6 remaining A channels in a given cycle,
starting with channel 4, will not be written on tape because
the step/write command is inhibited. Any number of A channels
and B channels can be selected with the exception that there
must always be at least one A channel.

4-9. HEADER DATA

The header data is generated by the logic shown at the top of
the block diagram. This logic consists of the 1.024 MKz oscil-
lator, the clock divider counter, time tick filter, time of day
counters, header data multiplexer, and front panel switches.

The oscillator and clock divider counters generate a 0.l sec
timing signal (10 Hz) that is applied to a time cf day counter.
The time of day counter supplies time of ¢iy information to

the header data multiplexer.

In addition to the timing input from the clock divider counter,
a timing input can also be supplied to the time of day counter
from the external time tick filter. This filter receives a
modulated carrier wave in the form of sine-wave bursts. This
signal is transformed into a digital time tick that is sup-
plied to the time of day counter in place of the internally

21



generated timing signal if desired. The time-of-day count is
avajilable on a dispiay panel located on the front of the
cabinet.

In addition to time-of-day information, the header data words
also include record type, station identification, year iden-
tification, number of channels selected, and sample rate in-
formation. All of this information is generated by manually
set switches located primarily cn the Data lLogger front panel.
All of this information is routed to the multiplexer in paral-
lel and mul;iplexed into the tape character register as 18 lLit
parallel digital words., A sample of four words of header data
is shown in figure 4-1.

4-10. ERROR INDICATION

When the system is being operated in the test mode, an error
indication is provided on the front pansl display to verify
the accuracy of test channel information that is being
processed in the system. This error indication counts the
number of errors processed and displays this count as a 4 bit
BCD code. '
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3 3 3 3

B & 0 b0 &

BIT. WORD 1H & WORD 2 H X WORD 34 H WORD 4 =
MSB 1 TYPE 1 100Day2 1 10Min4 1 GND 0
2 | aNp 0 100DayL 0 | 10Min?2 o | GND 0

3 | 101p8 | 1 10Day8 1 | 1oMinl 1 | ss 0

4 [101D4 | © 10Day4 0 | wins 0 | sS4 1

5 101ID2 1 10Day2 1 IMin4 1 S2 0

6 {1omp1 | 1 10Day1 0 | Min2 o |s1 0

7 | ~ND 0 1Day8 o | wini o | enD 0

8 | GND 0 1Day4 1 | 10secd 1 | GND 0
9 | 11p8 1 1Day2 0 | 10sec2 0 | GND 0
10 11D4 0 1payl 1 10Secl 1 | BCHAN4 0]

11 11D2 1 GMND 0] 1Sec8 0] BCHAN2 1

12 11D1 1 GND 0] 1Sec4 1 BCHAN1 1

13 GND 0 10HR2 1 1Sec?2 0] SRO.S 1

14 GND 0 10HR1 1l 10HR1 0 SR1 0

15 1YRS 0 1HRSB 0] .1Sec8 1 SR2 0]

16 1YR4 1 1HR 0 . 1Sec4 1 SR4 0

A 17 1YRZ 0 1HR2 1 .1Sec2 0 | GND 0
LSB 18 1YR1 1 1HR1 1 .1Secl 0] GND 0

Pigure 4-1. Sample Four-Word Header
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APPENDIX 2

Detailed parts list and drawings

See text for description
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LETTER DESCRIPTION DATE APPRO\E‘
o 'z 2
o L | |
I T i
INCHES

0.125 HOLE x——0 /o.2'5‘ HOL I
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[ O %

b T ]

'
! .

] J‘Zb‘

!
{
|
i

| | T TAPPEC 4-4C

LsgTS
7 125‘—>!

< 1.78125 —>

g
t
i
]

e 2.05 25—
| \

PLATE 1.25 X 2.25 X 0,125 ALUM

ONTRACT | A ~mEulisom 3 2L 0]

LAMONT GEOLOGICAL OBSERYATORY

e : CF COLUMBIA UNIVERSITY
[Pro. ENGR

omwar | MOTOR  MCUNTING PLATE

UNLESS OTHERWISE SPECIFIED

cecmaL  awoLEs PTA TUYRNTABLE

X t t
XX t -
xxx t . DWG. NO. 2{ O l ] Rev.

BREAK SHARP EDGES SCALE /// 1 WEIGHT sHeeT [ orF 7
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OceEAN &8 ATMOSPHERIC ScieNcE., INC.
145 PALISADE STREET DOBBS FERRY, NEW YORK 10522

Dwg. #1008-D-001
PARTS LIST €0R PCB=l
Smbol Desariotion . ' Mfz, Number
SR 1 . Dicds, silicon ' 1N 458
R & same as CR L |

s 1 Integrated lircuit ~ NA 741 C

411 fix=d rasistors are metal film o
type, RNSOD, T 1% -

R 1 1 m=gchm '

kK 2 same as R 1 -

R3 ; 100" K onhms

R4 422 obms ,

RS 309 ohms e b TS

%8 4.33 K omms - - AR

R 7 19,53 K onms | . .
R 8 | = .

same as R 3 , . i

1

>33
W0

Resistor, sdjustable, Jermet type' Bourns 3069P-1-103
10 X cama : ' e s

MRS LIST FOR 352 ' ,
> ek lJavariter, Zlsetrolytic, 1000 ¥D , Siragus TL-l218 |
& 28 D2 ' T
. - .
b sar’: 25 J 1 ]
v 3 ‘ravacitor, Cevamiz, .1 1FD st 50-¥DC. - Centrelsly CK-104
* " 7." o - "
FR k
- . L o " ; !
- S 3ane 28 . 9 Z Ads T a e alN ?
‘ ,,/“:: Yoy §
P ‘
- \ d
G\“\‘ > ¥
Q“\) ’ ? §
. _ QR“ =
WOl LA 4
\ L L
=~ % ¢ o
S
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¥
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B 0 S e T e :
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0 S YOCEAN & ATMOSPHERIC Science. INC.
143 PALISADE STREET DOBBS FERRY., NEW YORK 10322

Dwg. #1008~D-001

BOQM POSITION DIZPIAL 2ANZL

Syrbol Desription ‘ Vg, Nurber

CB'1l Circuit Breaker, 1.C A vellzcry “BBelZ0

D3 1 Bulb, incardescent, linisture oarcnst G #1292
14.4 7olts et 100 milliamzeras

s 2 Bulb, necn type, linisztuire bayoret, Gz [Z=Z1
without resistor

N vater, F2r2l type, z2ro 22ntar. Z00-0-200 donaywell Tyope M2 3T
mizoroemreres, with zpe2izl z2:l=
* 2.5=0«2.,3 % Z40a3, S2ele Locuracy 2%,
Taut band 2onstruction

PB1 ¥eter Amplifisr lard - see separste
parts list '

PSal Power Surply, modular, 12 7DC @ 1.5 Ferrotran lodel SU-lZ-
amperes osutput regulatsd.

2 ‘  Power Supply, Piug~In, duzl regu
trecking <12 VDT @ 100 LA =zwa

-
@ lOO va, Z2ee Zerersts Ferts i

tn

R 11 Rnsistor, Temresition, ¥ watt,
S6K onms, . 10%.

s Switch, Rotery, 4 noAy,, 7 vosition oIS #1235 ¢
non-sherting type contacis.

g3 Swit :1, Satary, L wels, & rpcaiticn TT2 =102
cneszortling contacts
g ¢ Switah, lavsr tyre, = nolss, 3 rcoaiticn I E D DPRE FEPISEL
lztaning, 3 amp cntzlts

- . a Q oooo s o - - = ~a e -d L Vae e 2n-
8 & wlten, Lavsr type, Zopolac. & ozoziticl Itorarat =920
= alo a PG R @ o o
noneiczzking, r2ntsy U7, T ourmzoczateril

Tl rensdormar, AutIrormer voitegs 5
112/230 a7 % 20 2y2lzz. 100 :

o
[
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OceaAN & ATMOSPHERIC ScleENCE. INC.

143 PALISADE STREET DOBBS FERRY, NEW YORK 10522

Dwg. #1008-2-001

BOOM POSITICN DISPLAY PANZL (zont)

S-mool Degorivotion

™ 1 Ta¥mirel bozid, Barrisr type, sirew linch='ones #3=-140
rcnnecticn, S terminals

same a3 TB 1

]
w
m

]

T’ 1

(&)

B 3 3ame a

TB 4 seme 25 TB 1
N ]
1B £ Teyriral board, Barri=r type, s2rev Tinch=Jones #3-140

aonnecticn, 3 terminals
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OCcCEAN & ATMOSPHERIC SCIENCE., INC.
1485 PALISADE STREET DOBRS FERRY, NEW YORK 108522

.
Twz. #1007 «3=001
PAXTS LIST ¥CR 2S-2 (:z:cnt,
D:scriotiz yifge Snimher

cexacitor, tantelum, 10 2D % 12 D0 Jyregi: 1967102001z=3

100 77 == nterraticnel Faoxtifiss

'O
11}
B
ct
"
k)
[
413
o]
o
134
H.
(o
0y
o
-
'_
W
:3
'S
()]

#10521F
Dicd=, silizcu L &8E
sama 23 R 2
Irtegratad Tirouitft mcduls ttorcie MIILEALG

Transistor, PNP, sili~on . Motorolis ZIl 3908

Trznsistcr, JPY¥, silizon Motorsise 2N 3804

Qs
@0
[o ]

ransister, N2, s3ilizcn Votzrolas 21

same 55 Q £

P v -
wirewoind, oW,
Lt e ok B - -
B N A Y O]

66
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OceAN & ATMOSPHERIC ScEIENCE. INC.

143 PALISADE STREET

DOBBS FERRY, NEW YORK 10522

Dwg. #1007-B=001

PARTS LICT FOR PS-2 (cont)

Description Mfg, Nurber
Peslstor, Tixed matal film, 3NSOD.

= 1%, 6.49 ¥

Ditte - 12.0 K

Rzzistor, =zifuztabls,
000 chnms

Resisteor,

-~ 1%, 10 onms
Resistor

= 10%, .1 K

s Tixed 2omposition, g w,

Resistor, fixed metul film, RN6OD,

< 1%, 10 X oams

same as R 14

67

g

Bouras 3069P-102
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OCcCEAN & ATMOSPHERIC SCIENCE. INC
148 PALISADE STREET DOBRBS FERRY, NEW YORK 10522

-

Dwg. #1008-B~002

CALIBRATION PANEL

grbol Degarivtion Mz, Number
BT 1 Meroury Battery 4.2 VDC . Mallory #TRel33
DMl : Digitel Zanal yeter, Blpolar, 19.99 Newport 210-2,
mizrvcemperss full scale Opticn E 2
R 1 m=zistor. Cixsd, metal film typs, RNSOD,
182 X, = 1% cnms
R 2 Ditto = 1 = 18.2 K
R3 Ditto R 1 - 1.82 K
R 4 Ditto R 1 - 1.05 K .
RE Ditto X 1 = 95.3 K
R o Resistor, adjustable, Cermet type,' Bourns 3069eP=1=101
100 onms '
R7 Potentiometer, Pregision, conductive ' Bourns 3051=3«1=102
Dl“ati“ tyos, 10 turns, busning wount '
1000 cnms .
X 8 Resistor, sdjustable, lermet type, Bourns 3089-2=1-100
10 onms
29 Yot sed i
2 10 Yot used
R 11 ilct used
212 Mot used ’
= 13 same 25 & 8 : - :
o oo“c,\“\"' ;
LU

et e

YA R
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Symrbol

"OCEAN & ATMOSPHERIC SCIENCE. 1ive.

145 PALISADE STREET

CALIBRATICH 2&%

Switch, Fotary tiovs, 3
noNe=3n0rting 2crniz2ic

DoBBS FERRY, NEW YORK
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10522

q =g = et R SRR AL -
peles, & BIBATL Sy JTE #1220
JattzreZmnonzs =337000
A -~ ~ . - Hymas s
center of'l, JutterezZsmmar #FBEI33Z
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