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NRAO 45-FT REMOTE CONTROL DATA LINK SYSTEM

J. Ray Hallman

Introduction

General information is presented as an aid in troubleshooting the digital
and analog telescope control and monitoring data signaling system linking the
interferometer control building and the 45-ft remote site. The data link com-
prises 2 modules, one each at the control building and 45-ft remote site. Each
module comprises a data concentrator and data distributor operating in full du-
plex via a microwave link described in EDIR #126. We like to think of all sig-
nals transmitted from the control building to the remote site as up-link signals
and all others as down-link signals. In general, control signals are up-link
signals while monitor or status signals are down-link signals. Specific control
signals adjust the radiometers, focus and rotation of the feeds, telescope posi-
tion, and power circuits. There are specific status signals generated that moni-
tor almost any condition regarding the telescope and remote site. The telescope
position control and readout system is described in EDIR #127 and EDIR #149.

The remote site weather station is described in EDIR #151. The remote site pri-
mary power monitor is described in EDIR #135. The telescope position stand-
alone control is described in EDIR #128.

All control and monitor data handled by the system may be inspected via
numeric data displays.

The data displays comprise two groups of hardware located in the data link
front panel. Each consist of one 16-bit binary display, one 7-digit octal/deci-

mal display, and one 3-digit data access control thumbwheel.



In general, all data handled by the data link is viewable by selection of a

proper access code. A data word comprises 16 bits which is displayed in the bi-
nary display in the same form as it is presented to the DDP-116 computer "A-
Register'. Also, for some access codes, the data is presented in "useful format"
for humans on the 7-digit octal/decimal numerical display. One has to be aware
of only one restriction required by the system logic which ié that a currently
valid access code must be dialed up on both data access control thumbwheels since
the display system will "lock up'" waiting for the invalid access code that never

arrives in the data stream. Codes below 40.0 will capture data from the up link

data stream while codes 40.0 and above capture down link data.



The following table lists the valid access codes and human formats.

Thumb-
Wheel
Access
Code

2

10

11

12

13

14

Numeri-

Binary cal

Display Display Numerical
Function Format Format Unit Range Notes
Azimuth Position A Z 0000000
Command 1777777)8
Azimuth Position B Ignore N. A.
Command
Elevation Position A Z 0000000
Command 1777777) g
Elevation Position B Ignore N. A.
Command
Focus/Polarization C Y 000000
Rate Command 177777)8
Spare 0. 1 sec D W +20. 475 volts Input in rear
Analog Data Channel -20. 480 volts BNC DLCB
Spare 0. 1 sec D W +20. 475 volts Input in rear
Analog Data Channel -20. 480 volts BNC DLCB
Azimuth Analog Rate D A +204.75 °/m
Command Pot -204.80 °/m
Elevation Analog Rate D W +204.75 °/m
Command Pot -204.80 °/m
Local Sidereal Time E A% 0:00:00. 0

23:59:59.9

Local Sidereal Time F Ignore N. A.
Control Panel Single H U 000000
Bit Controls 177777)8
Front End Single J Ignore N. A. This access code

Bit Controls

renders both nu-
merical displays
confusing — only
the binary displays



Thumb- Numeri-
Wheel Binary cal
Access Display Display Numerical
Code Function Format Format Unit Range Notes
42 Azimuth Position A Z 0000000 0), is due north
Readout 1777777)8 1000000)g is due
north, 400000)g
is due south.
43 Azimuth Position B Ignore N. A.
Readout
44 Elevation Position A Z 0000000 0)g is due north,
Readout 1777777) 200000) 1is
8 . .
zenith Binary
displays. Bit1
is the key bit.
45 Elevation Position B Ignore N. A.
Readout
46 Azimuth Coarse K T 000. 0° 0° due north.
Position Readout 719.9° 360° due north.
47 Elevation Coarse K T 000. 0° 0° at zenith.
Position Readout 359. 9° 90° at horizon.
48 General Purpose Analog D W +20. 475 volts 1/0 at BNC on
Data Channel 0. 1 sec rear chassis.
Refresh. (May be used
for total power, etc.)
49. 0 Focus L W +2047. 5 mm Limits set at
-2048. 5 mm approximately
0. 0 mm and
757. 5 mm.
49.1 Azimuth Error M w +20475" Indicator limit
-20480" at approximately
+ 10240".
49. 2 Azimuth Tachometer N W +204.75 °/m Actual telescope
-204.80 °/m rate limit is
approximately
+ 60 °/m.
49. 3 Barometric Pressure P w +2047. 5 mm

-2048. 5 mm
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Thumb- Numeri-
Wheel Binary cal
Access Display Display Numerical
Code Function Format Format Unit Range Notes
49. 4 Wind Speed Q w +204. 75 MPH
-204. 80 MPH
50. 0 Polarization L w +2047. 5° Limits set at
-2048. 0° approximately
0° and 403°.
50. 1 Elevation Error M w +20475" Indicator Limit
-20480" at approximately
+ 10240",
50. 2 Elevation Tachometer N w +204. 75 °/m Actual telescope
-204.80 °/m rate limit is
approximately
+ 60 °/m.
50. 3 Dew Point P w +204.75 °C
-204. 80 °C
50. 4 Wind Direction Q Q +2047.5°
-2048.0 °
51.0 Spare No. 1 L w +20. 475 volts I/0 BNC
Analog Data Channel -20. 480 volts Link Rear
1 2 sec Refresh.
51.1 45' Telescope M w +2047. 5 volts
Primary Power -2048.0 volts
Amplitude Monitor
51.2 45' Telescope N w +204.75 ms
Primary Power =~204.80 ms
Period Monitor
51.3 45' Site Temp. P W +204.75 °C
-204.80 °C
51. 4 Control Room Temp. Q A +204.75°C
-204.80°C
52 Control Panel R U 000000
Single Bit Controls 177777)8
53 Front End Single S Ignore N. A. This access code

Bit Controls

renders both numerical dis-
plays confusing — only the
binary displays are useful.



Binary Display Data Formats

Bit A B C D E F
1 Logical Zero X Sign (-) X X 8 m
2 360:00:00.0 0:00:39. 55078125 R1 X X 4m
3 180:00:00.0 19.775390625 R2 x X 2 m
4 90:00:00. 0 9.8876953125 R3 Sign X 1m
5 45:00:00. 0 4.94384765625 R4 10240 0 0
6 22:30:00. 0 X R5 5120 0 40 s
7 11:15: X R6 2560 20 h 20 s
8 5:37:30 X R7 1280 10 h 10 s
9 2:48:45 X R8 640 8 h 8 s

10 1:24:22. 5 X R9 320 4h 4s

11 0:42:11. 25 X R10 160 2h 2s

12 21:05. 625 X R11 80 1h 1s

13 10:32. 8125 X R12 40 0 0.8 s

14 5:16. 40625 X Spare 20 40 m 0.4s

15 2:38.203125 X Spare 10 20 m 0.2s

16 1:19. 1015625 X ** F/P 5 10 m 0.1s

Notes: Unless otherwise noted, the binary display LED is lit to indicate the respective bit is

true.

x = Don’t care.

** Word No. 6 may control either focus or polarization but not both at the same time.
F/P selects which may be controlled with R1 through R12 being assigned according
to the following table:

F/P = 0 1

R1 2.5 mm/sec 250 min/sec

R2 1. 25 125

R3 . 625 62.5

R4 . 3125 31. 25

R5 . 15625 15. 625

R6 . 078125 7.8125

R7 . 0390625 3.90625

RS . 01953125 1. 953125

R9 . 009765625 . 9765625

R10 . 0048828125 . 48828125

R11 . 00244140625 . 244140625

R12 . 001220703125 . 1220703125

Function Focus Polarization
Driven

The sign convention for focus in the minus direction is box movement
down toward dish which is a logical 1 = sign. For polarization minus
direction is rotation north to west beam on sky.



Binary Display Formats (continued):

Logical Logical
Sense Sense
for True for True
Bit H (1) Jd (1) K
1  Power On L XR-XL IF Select L 0
2 Power Off L SR-SL IF Select L 400°
3 Accept L XR-XL IF Select L 200°
4 Reject L X Band Cal On L 100°
5 El Stow Pin Out L S Band Cal On L 80°
6 El Stow PinIn L 21 cm Cal On L 40°
7  Brake Release L Down Link Transmitters Off L 20°
8 Brake Set L WD Band Trans. Pwr. 10 dB Down L 10°
9 Computer Control L WD Band Trans. Pwr. 20 dB Down L g°
10 Spare Bit U S-Band Filter Control U 4°
11 Spare Bit U Spare U 2°
12 Emer. Stop L Spare U 1°
13 Rate Comm. Zero Ck. L Spare U 0. 8°
14 Spare Bit U Spare U 0. 4°
15 Spare Bit U P L 0. 2°
16 Spare Bit U (0] L 0.1°

Note: (1) L =Lit, E = Extinguish, U = Unassigned.

Bit _L M N P Q
1 0 0 0 0 1
2 0 0 1 1 0
3 0 1 0 1 0
4 Sign —»
5 10240 >
6 5120 —p
7 2560 »
8 1280 -»
9 640 »

10 320 —>

11 160 -»>

12 80 >

13 40 >

14 20 >

15 10 -»

16 5 >




Binary Display Formats (continued):

Logical Logical
Sense Sense
for True for True
Bit R (1) S (1)
1  Power On E Rx Out of Lock L
2 Az CW Limit E FOPPL Out of Lock L
3 Az CCW Limit E XR Rec Out of Range L
4 El Up Limit E XL Rec Out of Range L
5 El Down Limit E SR Rec Out of Range L
6  El Stow Pin In Light E SL Rec Out of Range L
7 El Stow Pin Out Light E 21 cm Rec Out of Range L
8 Accept Light E FE Box Temp. Out of Range L
9 Reject Light E Spare Bit U
10 El Spring Depress Light E Spare Bit U
11 Az Pin Out E Spare Bit U
12 Computer Control E Spare Bit U
13 Brake Released E Spare Bit U
14  Brake Set E Spare Bit U
15 Spare Bit U P L
16 Spare Bit U (@) L
Note: (1) L = Lit, E = Extinguish, U = Unassigned.
Numerical Display Format
Index Format Notes
T 359. 9 degrees
U 177777) 8 16 binary bits presented as a 6 digit octal number.
\'% 23:59:59. 9 LST presented without colons.
W ~20475 5 digit BCD with sign representing the analog data.
Y 177777)8 The 16 bit focus/polarization numerical control word

presented as a 6 digit octal number. There is a
unique number for each function and rate. The least
significant octal digit of this number is zero when focus
is driven and 1 when rotation is being driven.

Z 1777777)8 The 19 bit precision telescope position is presented as a
seven digit octal number. A unique value exists for any

position with 1 octal count equivalent to 4.943847658 arc
seconds.



A block diagram of the data link system is presented which shows the basic

functions:

HP 9810 —A
45 FOOT TELESCOPE DIGITAL CONTROL SYSTEM CALCULATOR
LsST oL POSITION
DISPLAY PANEL READOUTS
DDP — 116
COMPUTER
DIGITAL POSITION
CONTROL &
READOUT
TELESCOPE
CONTROL
PANEL LINK 45 FOOT
LINK UP_LINK TERMINAL POSITION DRIVE
SERVO SYSTEM
TERMINAL AT
Bl — PHASE 45 FOOT
AT SK BIT/SEC 3 FRONT END BOX
LST CONTROL DATA RATE TELESCOPE RECEIVER
cLOCK CONTROLS
BUILDING N LINK REMOTE
Dbow SITE
FOCUS/ POLARIZATION
(pLCB) (DL 45') DRIVER
CONTROLLER
OTHER DATA
RECEIVER TELESCOPE L
CONTROLS 8 | CONTROL
INDICATORS PANEL re—
SITE DATA, ETC.
OTHER DATA
SITE DATA

The 5 blocks on the left are associated with the control building terminal.

The blocks on the right are associated with the remote terminal.
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The block diagram below shows the basic functions of the 45-ft digital data

link system.

Meront |
FOCUS 1 PANEL
POL RATE DISPLAYEJ
ANALOG DATA COMMAND ——
LST CLOCK AZ/EL
POSITION UPLINK
SINGLE COMMAND
BIT comnm.sj l—uop—ne ? ? ‘i ; ?
DIGITAL DIGITAL
DATA MODULATION DEMODULATOR DATA
ACCUMULATOR ENCODER DECODER DISTRIBUTOR REMOTE
TRANSMITTER RECEIVER 45 FOOT
INTERFEROMETER , TELESCOPE
CONTROL BUILDING bLcB DL 45 SITE
TERMINAL TERMINAL
DIGITAL DIGITAL
DATA DEMODULATOR MODULATION DATA
DISTRIBUTOR DECODER ENCODER ACCUMULATOR
RECEIVER TRANSMITTER
I F L_
VU moe F SINGLE
‘Dowu TINK BIT CONTROLS
ANALOG
,_ FRONT PANEL DISPLAYS __|. _] DATA
DECIMAL DECIMAL. DISPLAY | T-DATA Aéépf\';ECOARSE
1SPLAY
1 DISPLAY oIS CONTROL ‘ POSITION (B CD)
BINARY BINARY LOGIC | R-DATA l AZ/EL
DISPLAY DISPLAY POSITION
READOUT (BINARY)
WORD I
L W seLecT 45 FOOT TELESCOPE DIGITAL DATA LINK SYSTEM

The block diagram should be self-explanatory with the interferometer terminal on
the left while the 45-ft remote site terminal circuit functions are on the right.
The binary and decimal diagnostic displays and control circuits are drawn in the
lower left enclosed in the dotted block. There is one of these display systems at

the remote site terminal which can be imagined in the upper right of the drawing.

Troubleshooting Aids

The following is presented as an aid to clearing faults. Only notes are
provided on schematics and occasional comments provided herein since a thorough
description of every nut and bolt is not possible due to space limitations. In
general, the schematics are organized according to the electronics associated
with each circuit card which is identified by numbered tags running from 1-22.
Also, each tag contains legends defining the function of each card. Generally,

the transmitter electronic cards are on the left behind the front door, while

the receiver cards are on the right.
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Card #1
LoP— x|
1,28 COMPUTER 1/0 258, Mnz Ao EVEN [ X]
MHZ NTERFACE CLOCK RCV DEMOD ADC i N El
12 0 e D~>Q . 12 |16
CLOCK SCALING A . BIT vgzo o, 1 CKRa .
oD Voo Wz |3 CTR A 3 4@ WORD
i\ 11 —e %ml CTR
7 |4 1 13 1] |3
FEEE S Tl o e
5’.‘.12 d c, 8281 C2 8281 16
0S A BCD B C D 8
5] 3] 2], ENVAIB 4 LBIT
320K CTR
lIRE
SR
81, HHD
8280
2[s
RO
3 7are

BURST
TRIGGER

. 8H90
L
01234567)/[e DATA
o D oD n BLOCK
29
EVEN™"* Evenfs JUMPER
- R

o o
SPARES: . XMIT
N *5 —oio ot l T o) 3 10 ZEROS
NONE 9 2[s 2 12
— | — gMP, o % of> | (ot afetdo’y of | Eocd okt ok off+e Eoyi o4
WA Py 7474 7ataclg | [T 77 |6 |n nra_lg | T .- | l Y IRCC o S ] I 2
—1 —ewap, R Q R Q Sic R Q c"R Q pps ) c"R afe c"R ale
47 P>y Vi T3 W 1 [ h3 n 113 1K w I3
P 2 2 3 wp-1 2 ) R P2
ALL CHIPS _ XMIT RESET BIT XMIT LOAD XMIT XMIT XMIT
A | B ARE14PIN SEQUENCE & WORDCTR PREAMBLE SR DATA POSTAMBLE ~  ZEROS
Vec=14,6:7 TRIGGER  AND ADC—MPX 32-ONES BLOCK 24 - ONES
+5 EXCEPT R&x RETIMED
Ve ARE 16 PIN
oND Voc=16, 628

TRANSMITTER MODULATOR & SYSTEM TIMING CARD 1

""NRZ" data from the shift registers sprinkled down the other transmitter cards is

introduced at Pin 10 with the clock at Pin M. A ninth bit for parity is inserted

serially for each eight NRZ data bits under control of flip-flop K. Parity is

generated by chip D and monitored at Pin L.
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The row of flip-flops along the bottom of the schematic sequentially control
the transmitter status. The sequence is triggered by the assured trigger "fly-
wheel" circuit which runs synchronously with the 0.1 sec sidereal introduced at
Pin Y. A scope may be used to monitor the bi-phase encoded data output at Pin 8
by synching at Pin H. Pin H is high during the data transmit sequence. The
transmitter operates in an assynchronous mode in which the receiver is resynch-
ronized every 0.1 sec at the start of the data sequence when 32 logic ones is
transmitted. Data is loaded into the shift registers next, then data is trans-
mitted with parity added, then a postamble for error checking of 24 ones and

finally a zero sequence, for maintaining bit sync, lasting until the next trigger.
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Card #2

HP5082-4360

3
I

L)
HP/116 OUT n

RET

SiG
HP/115
SELECT BIT

|
2Tl 2200 »HW
00a [2 = AN > +12VDC
AW +Loprl .22
DIGITAL 3 :mn 5.1V
DATA +
500 OUTPUT TO
UTILIZATION CKT,
bisconnEcT- Y SVpp Z, >10KQ
AND ISOLATE L
?ﬁgbﬁT\lDS AT FOR MICROWAVE TRANSMITTER (LOCATED IN MICROWAVE LINK SYSTEM)
+5
100 HPSOBZ aoc
b BI-PHASE DEMODULATOR QEMOX PARITY, PREAMBLE & POSTAMBLE DETECTION
S 51 P 3 e A
Ao
e s| |9
1] At P ofenC
8 1M Bshn -gssssm A
13 WP +V 9% Br%nsnsn '8
HEEBEIEE
ASSURED CLOCK 5 KHZ P
211 14 11
g l s LR S ¢ 125 TR
4| 8563 gse3 M
D D
R ABC O D Sa
EAY A 3l2]e|7
o P
';‘4 s 'g"’ o slo a1 2
. PP 5 @ p]zoJJ (] =3 R 1194012345675
L‘so s@EMm|3 raragle | 11)c7a4 - o%nc DEE P B s POSTAMBLE $—r
o2 Hee 53 s S i 2 G OBorwedBd TLEVEL FOR
@M t S DURATION
i 3} OF CELL
7] 4
S 8250  sf%
23 3 NOTE: ALL CHIPS ARE 14 PIN
g= 718 Vees 14,6=7
I a 3 NC EXCEPT M &N ARE 16 PIN
3 Vec*16, GND=8
= i
=
O[T,
5 12/ 77 12 -
3 PARITY ERROR L
n 45[%@[1:’; Fg\ﬂﬂ’- . Y, ¥
3 R Mo SR SN B
8281 LL grlop 8281 R = 1 s s
CacBoCo 00" [13° | %0 aoCoDoE; S et o A e
slof2] e siefe] T2l 2 Vi3 SKiP
109
1 2 1 r T
9, '— 3 Ul 3
x DO Y
] 84 7430
254EsEsmz 4 " o %
Il 20] ﬂi IIIE d P F
1 H
oHeK m |21| __
T VT 4se é‘ - RCV
BIT CTR — ENB Wi/W POSTAMBLE
WORD CTR PARITY ~
STOP DATA BLOCK opEN Esgﬁx
(JUMPER TO WORD CTR) B YT
RECEIVER DEMODULATOR & SYSTEM TIMING CARD 2

Optically-isolated 5 kilo-bit/sec bi-phase S¢S data is introduced at Pin 8.
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"NRZ" data issues at pin 10. Scope sync may be obtained at pin 11 which is con-
nected to the trigger input pin 4 of transmitter card 1 at the 45-ft site to
synchronize the down-link transmitted sequence to the up-link sequence so that
the DDP-116 computer may reliably read the monitordata at the same time as the
control data is updated under control of one priority interrupt that occurs every
0.1 second sidereal. Every ninth bit of data is extracted as parity and verified
under control of flip-flop X. Parity is checked only during the active data se-
quence under control of flip-flop S. An assured clock digital "flywheel" cir-

cuit maintains bit sync during drop outs and noisy conditions.
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Card #3

Five different error checks are performed on received data under control of

card #3:
1. No sync — No preamble received.
2. Double sync — No postamble received between preambles.
3. Parity — Serial parity in groups of eight bits is checked

during data sequence.

4. Distributed data — Four groups of 3 bits each that occur
during the analog data words are compared.

5. Frame length — Check number of bits occurring between pre-
amble and postamble.

When any errors occur the error averager circuit maintains a tally. If the

tally exceeds a certain percentage according to the relation:

Receiver System _ 100%
(A-B)
Tolerable Error 1+2

where "A" and "B" are values set in thumbwheels that control the "good" versus
"bad" frame weighted values.

The receiver response time to ''good" or 'bad'" data is:

2A seconds

Receive

Wait = 2B seconds
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A schematic of card #3 is presented:

DIST
£AROR A
SPARES ERROR FREE 2 SPARES
T, Ee e Ay SRR AR,
LENGTH | PARITY  SYNC NO NO SYNC  PARITY LENGTH OUTPUT u 13
|5 ERROR \/ ERROR ERROR SYNC SYNC  ERROR ERROR ERROR REGISTER +Vee
A 8 BIT BIT BIT BIT LAMP LAMP  LAMP  LAMP STROBE A B C D 2
B 6 []
8
LL N
2 1 L‘PL ey
pNE 1]
5| 2\
6 13 Po, 12
UHP
S 507
n 918
stclMi -
Cq |C}
LEVEL 1
ene_ [ ERROR
PARITY T 6 n
d )L 5
Is
PARITYlLlr
s GoOD
13
ERROR 10
LAMP S n
1 | r
43
. 18
LEVEL 1 BA|32 X 5
20
tRRoR |20] Y ALL CHIPS
ARE 14 PIN
Vec=14,6G:=7
POSTAMELEI F = EXCEPT
e [5} clsls T
:16,6=
POSTAMBLE { H Ll )
NN ouT JJ ouT,
8210 8210 s
B A B C GND 100/25 *5 .
10 + \
S ol2 FAAA>
it © cc f“*%
¢t gls 47|' PP,
‘ PSP,
Vi3 . 4
P - B
Y2
n
RET SIG +5
OUTPUT REGISTER v
STROBE — NO lec

ERROR FREE
ASSURANCE

RECEIVER ERROR CONTROL

% ERROR AVERAGER
SELECTOR SWITCH

RCV
ISOLATED INDICATOR

CARD 3

The strobe that latches the data from the receiver shift registers may be

connected to either pin 11 or 12, depending on whether data should be latched

if an error is detected.
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Card #4

The.telescope and radiometer single-bit controls card schematic is presented:

LOGATION: Jd
T T T T
REMOTE
4 EoTe , _OPTICAL ISOLATOR_ | 1
GROUP#] i ) <
Brrs 128 IZI - ' RN | Dg |
- T 8
EVEN WORD o] i@ Lwn4s 118 6 3 4 SERIAL
BT & 2 | AV d : 5K l Q OUTPUT
BIT 1 IHE ol 2! i©®
WA |
(MSB) | 100 . lua s, Q=
! =39MA @' B L’V\/\dk
MAX | 1®
| 'z = i 50K © | 8590
1
2 .7 9' 8 @: | l ir
16080 | 13 16
I © L NeTEeD 3 | PP i CLOCK
| T | . INPUT
—_—_———— e — NOTE: INPUT CLOGK
3 4|p SAME
1 B B F ° EE‘RJ\‘LS oUTPUT
l 31D,
4 . 5 NI IS TAKEN
14 |p, 2
T - 4 v
. ﬁ A A | = 13|03
s B | g
WORD 3 v
i _ .
y b 3P P>
1
s [10] L
9 I: l—‘ HH
o
1IN * 1 FF
v
s EE
14 13
15 l R }
16 14
! E LOAD
z OUTPUT
3 [7]
;
ImioE
6
[
EVEN s V]
WORD
jo
10 19 CLOCK
! E OUTPUT
2
==
6
0125 5 b 10 5 SERIAL
BITS 15816 A o v_S|O&R INPUT
OyoRISELEN % proreal e Syl b
-
NOT USED B v
CHIPS CC & RR ARE 14 PIN
+E,Z§§[$§ PINS F &6 ARE SPARE AllB WITH Ve PIN 14&GND — PIN 7
CHIPS LL,MM.NN,PP ARE 16 PIN
EVEN WORD 2 WITH Voo PIN 16, GND—PIN 8
BITS 314 =
N cC
D

TRANSMITTER SINGLE BIT CONTROL CARD 4

The circuit comprises shift registers which function as data concentrators
with single bit inputs via optical isolators for electrical isolation of the

various system.
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Card #5
The schematic of the receiver single-bit controls distributes the data that

was transmitted by card #4. The shift registers (8570) output data to the latches

FOR PROGRAMMABLE PLUG: REMOTE GROUND FOR
STRAPPING A PIN TO GROUND GROUP #1 0DD W
ON THE PLUG PRODUCES A HIGH LEVEL BITS 1216 AND EVEN WORD
ON Tl PUT OF THIS BITS 1&2.
ARD DURING WAIT CONDITIONS /(7

T2 PN PROGRAMAB
—o 3 E PLUGU
s ODD WORD BITS
2 A
310 Qa 2 3 4 56 78 910117
>
o a1 2[3[4] 5]6]8]3] 10[1[2[13 Y '
e 12 1 OPTICAL | 1
ouTPUT G | | ISOLATOR J 1}
o n L
< PP Qg D, \l 8 |
8H90 oo ==
ol | K
1 9 Qs ~s1
] R Q3 == » L
] o 1L om
S SeQ@ Al ﬁ’l_o- WORD
CLOCK St | Y L
INPUT 102 = \7
2 8 Ll
@ Qa% \\u
13 NN Q7j_ \‘T
o 5 | 8] h =1 L
i B CT I o o LR 10_[ T4 PIN _ PROGRAMABLE PLUG 4 2
R ODD WORD  EVEN WORD s =
O‘ ——
T ekl o 2t M
2 Q :L —
2
8H90 s At | _[r]
B Q) —L =% —
&1 2 £ 4
- e
S
»
T4, (5] S B
12 T“I_S1
by 7]
10 Lz | =
LOAD
OUTPUT 6 4 = L _LG_
5 I~ ﬂ
o afth c=a ST
2 S
se o 2L - =
s V] EVEN
e 14 PIN  PROGRAMABLE PLUG P E WORD
4 EVEN WORD NC ]
8 fR) 3 A
9 12 ELELCIERALEL
1114
o
6
mE
(2 14
=N
ERY
SERIAL
INPUT SPARES
8 GROUND FOR
D EVEN WORD
[0
8H90

RECEIVER SINGLE BIT CONTROLS CARD 5
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(74174) under control of card #3. The double-throw switches (8266) connect either
the latches or the hand-wired program plugs to optical isolators which isolate the
outputs from the various systems connected to the data link. The double-throw
switches are toggled under control of the receiver error control logic of card #3.
When the receiver detects a percentage of transmission errors that exceeds that
value selected by the thumbwheels A and B, then the receiver goes into a "wait"
mode wherein the output circuits are connected to the "hand-wire" program defined
by the plugs. When the errors fall below the critical level the receiver will
return to the receive mode, thus toggling the double-throw switches each to the
latch output circuits. Also, during the receive condition but during a data frame
detected as in error, the latches (74714) are not updated, but retain the old

data from the previous '"good" frame. This sequence is under control of card #3.



Card #6
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Sidereal time is transmitted from the control building to the remote site

via card #6, the schematic of which is shown below:

(LOGICAL SENSE NON INVERTING)

T

2K
Ya W

DM 8820
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20h [V
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WDYVNS W \QD: Lp LY G L s T
11| i0 A | i IRNPUT
am |13 ~ b, v s
2m IRIL ; - 8 ]Ts
T B> "
B : .
v TL2 N el
40 Ils! ﬁ_ R Egs Cy
g D \ g
20s [T} Lo \_3_05 NE
245 \ 14 P 8590
10 s E + 8 =10 ChH—¢
,_JW\,._T H E ’\\; 13 D: MM 2 8H90
8s |U ? S ~~_12]
TS D 1 1
A~ ST L 2 LOAD
-, D 10 RR P E JouTPut
as 17 IE] pa iy v_S
8] e
o e > R
WA~ {3 @o\ ~4
vs [g] = o s 0
11 D, C
4 8HI0
as o A \ be Q .
Wy N N 9] rR GuTPUT
2s | X ° 5
- WYY e T
1s |20! — ~—21ps r
b A \\B—Dg B 1\
06 vour \T\~¥” P g v sl RR 3] Seria
U INPUT
FROM 8] e 6 5
ST
cLock
7402
8
10
47 LST
NOTE: ALL CHIPS — —
ARE 16 PIN D § 0.9 SEC
A\éfé:E{PSTP]Lh,-MM,NN,PP 100/25 2
V=16, GND=8 01 SEC

TRANSMITTER LOCAL SIDEREAL

=15
VOLTS

[~ Ho
- |
r

CLOCK

CARD 6

The LST input is (3C - Logic; 0, -6) is buffered and level shifted by

DM-8820 into the shift registers (8590).
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The receiver LST/Az/El display driver card #7 is a general purpose card
that is designed to capture from the serial data stream any two 16-bit words
as selected by pins N, P, R, S, T, and W and send the data in 4-bit BCD char-
acter serial format to either the seven digit LST displays at the 45-ft site or
a pair of four digit azimuth and elevation coarse position displays at the con-

trol building control panel.

The schematic is shown below.

The word and bit counter signals from the receiver card #2 are connected
to the word and bit counter inputs of card #7 which are used as an index for
the data capture sequence.
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Card #8

Electronic card #8 comprises the telescope position command data input from

the computer and some computer interface such as I/0 address decoder, OTA se-

quence counter (8281), output buss buffers (8H90), and some control logic as the

schematic shows:
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Every 0.1 second, the computer receives an interrupt signaling the computer
to output five 16-bit words to the data link. As each OTA is executed, the data
on the output buss is latched into the corresponding concentrator shift register
WD-1, through WD-5. After the OTA sequence, WD-1 and WD-2 contain the azimuth
position command, WD-3 and WD-4 contain the elevation position command, and WD-5
contains the focus/polarization command, if any. The data in chip HH is strobed
at the start of the next transmitter concentrator load sequence so that it con-
tains the receiver error status. The OTA sequence counter (chip R) is reset with
the PIL and advanced with the address gated RRL so that through the 8250 the

shift registers are sequencially loaded with each successive OTA.
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Card #9
The receiver Az/El position command card distributes (at the 45-ft site) the
first four words of data sent by card 8 just discussed. The card functions simi-

larly to card 5 previously discussed.

FOR PLUG PROGRAM "ZEROS" BY

SJ’RAPII\IG BITS TO PIN 14 AND DDP-116/LINK
45 4y 'ONES" BY STRAPING TO PIN > 2z INHBIT
a 5 AK[74 PIN PROGRAMABLE PLUG INPUT
Serist [c &R K 14| POSITION COMMAND M ; 16
71 V5% 4 5678 010118 1© Wy
+5 [— ) =
= ] 3
s 4| |25 s 2] 3]4]  5]6|8]9] 0[2[13 v TH] MsB
Qg y,/} D 74174 ,1s[ops s S S
Q7 s B A AS A AT 72
y’ L~1-c 5|51 273 ey |1 10 8 SV
Qg 7 //1// Dp JJ Qc Bz BB BT | V] — Jl 3
a P> T3 4oe % B3 8266 Pt 1| BN SV 4
Q4 ﬁ//’:}DF R_OF 13 Bs So Sifaf 112 3 ¢ 8
Q514 1] o1 L7 1]e|o)is z{U Tkl s
G2 4 - vy ERSE oy 2 S 2V
CLOCK o4 | ’—13 9 5 B/ MA2As a1 1| U 9] s
INPUT I B Y A, | T1]% AA AL ST
R A5 14]5,8266 bS] B 11 S
6 oora17a g: 7 L _Sos;fa U H10] 8 [ posiTion
10 ol L7 1 3 SV
éon HH of = lehds| 82T M] o
B\ 1 13{0e Qe 2 6 3V
081_2/ OF R Qf— 518 1‘2“3‘,‘;4—"3 il 1470\ covmano
CLOCK 07_/ / | 1] 7 REETe 8 Vi
OUTPUT Qs 1 //' ” B3gses FZ 12 119 T > NI
3
05_1__9% | R ‘\ Ba s 5113 @[T 12]12
1
Qqf —,%DA s ol L elil= 5L 1 Dy
Ssfs 11 H2s Als 181 So Sl 4 &
a L16]p0 74174 o 5 (2|
ELEVATION s s s Al 3 NBZ vy £z o5 S 13114
SERIAL OUT a S8y % 0 rp dfic—ls,g066 313 10 8
COMP U/D 3 De Q LA R} 15
TEST 1|2 7/ oz 445 5 n, M b
" 1Az As B 11 SV
YR o5~ TeTioTs ¥l S P—7r|14] 16
1 R A A 1 3
\'\,\ 5 B, So Sif| 3 ‘f R 71 S|
4 B, X R s Qv
% 2 é 5 | |11 Bi g266 412 5L R -115] 18
~ /—D Q 14 Ba sh3 10 R 8 SV T11 LSB
A EE NC™ | Araz As AN 1 9
] 7474 16105 PULL-UP RESISTORS
e 31c sle VALUE = 2K
6 R V4 WATT
5 1 1)2[3]4 HEE a
4
4 314 15 16 1718 19
3 +5 L U'ss (1
K| POSITION COMMAND : .
14 PIN PROGRAM PLUG WAIT
LI OG&H_S C KK F 1 neut
3 s, 4~ 3K Fee—= 1
N H7% S o, P ) ! ! U I NO SYNC
e e 1P 5 s Tor~3 | i{w )i
12— Slp,ara Q5 0@—| T7]sYne
[ ), o5 O~ o S, | | ERROR
To_I+7s]% 0D H-AAAAL Vv | PARITY
L | Lo Q | [ ERROR
L[ 1%p ! FRAME
5 FR 18| [ENGTH E
16 T R
o R
4 10 WAIT S
3 2[s ol
T ]2 Q
SERIAL 5 3 EE L WAIT
INPUT |3 EB n C74746 8 E L
AR 4 A
+5v GND RCV ,g
100/25
— e 20] Rev S
SPARES 1 ERROR
UHP 507 X ¢ 4Ll
: a7 uhp COMPUTER
Bl a]% ol COMPUTER
ERROR UP DATE
ERROR

3 Vee GND

i I 56 I
:D.)g— +5VOLTS % A
i [ )

RECEIVER AZ/EL POSITION COMMAND CARD 9

1
A




- 25 -

Card #10

As the schematic of card 10 shows:
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The position readout signals obtained from the digital position readout (DPSCAR)
box is sent to the control building. Two cards are required at the remote site,

one each for the azimuth and elevation position data.



- 26 -

Card #11
Circuit card 11 contains the computer input buss driver circuits and the

azimuth position data shift register.
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The WD-1 shift register (chips PP and NN) unloads the data to the computer when

an INA 007 instruction is executed. After the first INA after an interrupt on
line 40, the data is shifted (16 bits for each INA) from the rest of the data dis-
tributer shift registers on other receiver cards at the data link control building
(DLCB) terminal. Thus, the computer may unload and read all monitor data sent
from the remote site after it has been latched for utilization by the various sub-

systems. Also card 11 comprises some data regarding the remote site receiver

status.



#12

Card

- 27 -

The circuits of card #12 is the computer interface control logic that works

in conjunction with cards 11 and 8 to provide proper computer I/0 sequence.
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Normally, the data is shifted into the data distributor shift registers at
a 5 kilobit per second rate. After a complete frame is received, the data is
latched into the output register latches if the frame checks good by the circuits
of card 3. Then a PIL is issued. If the data frame contains transmission errors,
then no PIL is issued until the assured PIL one shots time out at which time a
PIL is forced so that the computer may "OTA" the next telescope position control
words to the transmitter. No computer INA's are possible if a bad data frame
occurs.

The combined S.R. clock signal at pin 9 is connected to the distributor
shift register clock which is normally a 5 kHz clock during the receive sequence.
After a computer INA pin 9 output is a 1.28 MHz clock signal for 16 pulses which
unloads another 16-bit word from the WD-2 shift register to the WD-1 shift register

on card 11.
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Card #14
Card 14 is the analog circuit for the ADC which is controlled by the digital

circuits of card 13.
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The ADC converts 4 channels in less than 100 milliseconds.
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Card #15

When card 15 is used, the last 3 channels of card 14 are multiplexed, yield-
ing 15 analog channels and 1 precision channel that is left unaffected for a total
of 16 channels. During each 100 millisecond data frame 4 conversions are done,
yielding one precision channel and 3 multiplexed channels. A sequence of five 100
millisecond sequences is required to provide data for all 16 channels. The preci-
sion channel is converted 5 times for each single conversion of the other 15.
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Card #16

The D/A converter digital circuits are found in the schematic of card 16:
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The circuits on the left are the data distributor shift register and latch cir-
cuits providing 4 digital to analog data circuits. The 13-pole 4-position switch
on the right selects which word is converted during a given time.

A sequence of 4 conversions are done in 100 milliseconds. The control coun-
ter circuit for the switch is in the lower-middle of the drawing. The upper mid-
dle shows the distributed data error test circuit which compares the four 3-bit

I.D. groups which should be identical within a given data frame.
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A schematic of card 17 shows the analog circuits of the D/A conversion and
demultiplex system.
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Under control of card 16 the analog circuits of card 17 generate 4 precision

the lower left quadrant of the drawing.
buffer circuits and analog demultiplexer FET switch.

A 12-bit D/A converter module forms the
This 13th bit is drawn in

The circuits on the right are the analog



Card #18

If card 18 is coupled to card 17 then the last 3 channels are converted to

15 analog channels providing 16 total channels.
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the analog values during the dead time between samples.
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Card #19

The circuits of card 19 are shown below
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These circuits control the front panel digital displays.

Data is captured

and converted as necessary to provide serial data and clock to the binary dis-

plays and character serial data to the decimal displays under control of the

access code thumbwheel switches on the front panel.

The schematic of the thumbwheel data multiplexer which is mounted on the

back of the thumbwheels is shown:
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Card #20

The circuits of card 20 form the formater for the front panel decimal displays:
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Data transmitted over the data link system is sent to the binary displays
unchanged while the data is formatted to "human'" terms and sent to the decimal
displays. Since we have two sets of binary and decimal displays, all of the
logic is "time shared" so that data is alternated and sent to the respective dis-
play by alternate control of the respective data access thumbwheel. The data is
brought into the shift registers (8570) in the upper left corner of the drawing.
Data is sent through the 26-pole 4-position switch in the upper-right quadrant
and returned to the output shift registers (8590) on the left. When position '"B"
of the switch is selected, binary data is sent to the binary-to-decimal converter

in the lower left corner for conversion.

Card #21

The electronics of card 21 as shown on the next page comprises a data input
buss, upper left corner (which is connected to the position encoders); a data
concentrator shift register, upper middle; azimuth binary-to-decimal degrees con-
verter, upper right; elevation converter, lower left; and remote site control
panel local position readout displays driver circuit. the azimuth converter is
basically a digital count-down circuit that inhibits a clock pulse to the decimal
counter (8280) for every eight clocks to the binary counter (8563) under control
of gate "Z"; except for every 32nd group of eight binary clock pulses the decimal
clock is allowed to pass under control of gate T. A conversion sequence is trig-
gered every 0.1 second by the data concentrator shift register load pulse from
the transmitter card #1 via pin #5. the elevation converter (lower left) operates
in similar fashion to the azimuth converter. The converted data is transferred
out of the converter at the same instant that new binary data is loaded. The
circuit in the lower right drives the pair of 4-digit control panel displays.
Converted data is received from the serial output to chip "PP" via "RR" and trans-
lated to 4-bit character serial format by chip "D" and sent to the display modules.

The address counters "K" and "L" select the digit receiving the present
character. The data strobe provided by gate "E-6" is retimed by one shot chip
"F" and sent to the display via the RLC 25 kHz low pass filter network which im-

proves noise immunity over the display cable.
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Card #22

The focus/rotation driver circuit (card 22) is presented below:
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The circuit accepts a binary command input via the 16-bit data distributor
chips "NN" and "LL" which is latched by chips "PP", "MM", and "KK" and sent to
the digital low pass filter circuit comprising the comparator circuit "JJ" and
"HH" which controls the up'down counters (8563) via gates "T", "U", and '"M'".

The output of the counter is fed back to the other input of the comparator. The
feed-back loop operates in such a way that the counter output drives up or down
until it equals the binary input command. This operation limits the rate of

change in velocity command to the focus or rotation step motors. This rate of
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change is controlled by the clock input to the up/down counter at pin "V-3".

The output of the up/down counter is also connected to the rate multiplier

chips "AA" and "BB" which function as a frequency synthesizer that drives the
step motor translator drivers via the focus/rotation function and direction se-
lection logic in the upper right corner of the drawing. The function and direc-
tion are selected by control bits from the distributor. In actual operation, if
the system is being commanded to run in one direction and function and the direc-
tion and/or function is changed, then the system will first go to zero rate under

control of logic "J", "K", and "U" and then the new command will be executed.

Wire Lists and Cable Lists

The following compressed wire and cable lists are presented as an aid to
troubleshooting and understanding the system. The control building terminal is
designated as '"Data Link Control Building" (DLCB) whereas the 45-ft remote termi-
nal is designated as the "Data Link 45 Foot" (DL45'). All cable connectors are

"J" numbers and card slots are "S'" numbers.
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45-FT DIGITAL DATA LINK CONTROL BUILDING TERMINAL (DLCB)

CARD SLOT ASSIGNMENTS

Slot Card Name

1 Spare

2 Spare

3 Spare

4 Spare

5 P Transmitter Signle Bit Controls ..¢ceeeeee... Card #4

6 Transmitter Local Sidereal Clock ........ «... Card #6

7 L Vacant

8 I Transmitter Analog Data (A-1) .¢ieeeveeeee... Card #14

9 N Transmitter Analog Data (D-1) «eeccevveeeee.. Card #13
10 K Transmitter Az/El Position Command .......... Card #8
11 Transmitter Front Panel Displays Control .... Card #19
12 Transmitter Modulator and System Timing ..... Card #1
13 Not usable

14 Receiver Demodulator and System Timing ..... Card #2
15 Receiver Error Control .....eeeceeeeesasess. Card #3
16 D Receiver Front Panel Displays Control ....... Card #20
17 0 Receiver A/El Position Readout ...:eevecoe... Card #11
18 w Receiver Computer Interface Control ......... Card #12

*19 N Receiver LST/Az/El Display ......... ceessses Card #7

20 Receiver Analog Data (D-1) ...cceeeeeeeee... Card #16
21 L Receiver Analog Data (A-1) ..cceveesseesee.. Card #17
22 I Receiver Analog Data (A-2) .....eeeeeeeeese. Card #18
23 N Receiver Single Bit Controls ....eeeeeeeeee.. Card #5
24 K Spare

25 Spare

26 Spare

* Coarse Az/El Display.



FOR: BOX
From

Slot _5 __— A
B
C
D
E
F
H
J
K
L
M
N
P
R
s
T
U
v
w
X
Y
Z

Abbreviations:

Ex: S25-22

Slot __8 -

Slot 25, Pin 22

J9-MM
Elco J9, Pin MM

- 43a -

CARD SLOT WIRING LIST

DLCB

—_ To
God
I - S —

$6-3

N
N

CARD

BNC Connectors:

Elco Connectors:

Slot Connectors:

Pin No.’s

- 43¢ -
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CARD SLOT WIRING LIST

DLCB

From

N KX E <AL WY Z 2R YT Y OW >

Abbreviations:

Ex:

S 25-22
Slot 25, Pin 22

J9-MM
Elco J9, Pin MM

Gi
+5 V. DC

_—To
LSod 000

|

NC
NC
S9-8

S9-.

B3 - Center

B4 - Center

+15 V DC

=15 V DC

§9-18
§9-20

-2

ﬂ

CARD

BNC Connectors:

Elco Connectors:

Slot Connectors:

Pin No.’s

4
From To
1 Gnd
2 +5
3 NC
4 56-D
5 S6-E
6
7
8
9
10
11
12
13
14
15
16
17
18 _
19
20
21
22
B1, B2, B3, etc.
J1, J2, Js, ete.
S1, §2, S3, etc.
-3, -X, -B, -22, etc.
14
From To
1 Gnd
2 45 V. DC
3
4
5
6 NC
7 NC
8
9
10
11
12 B3 -_Shell
13 B4 - Shell
14
15
16 +15 V DC
17 -15 V.DC
18
19
20
21
22
B1, B2, B3, etc.
J1, J2, J3, ete.
81, S2, S3, etc.
-3, X, -B, 22, etc.
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CARD SLOT WIRING LIST

BNC Connectors:

FOR:  BOX DLCB
From ____ To
Slot_6 _— A Gnd
B +5
c $9-3
D
E
F NC
H NC
J
K
L
M NC
N
P
R
s NC
T
U
v
w
X
Y
z (=) 15 volts
Abbreviations:
Ex: §25-22

Slot 25, Pin 22

J9-MM
Elco J9, Pin MM

Elco Connectors:

Slot Connectors:

Pin No.’s

- 43d -

CARD

CARD SLOT WIRING LIST

BNC Connectors:

FOR:  BOX bLcB
From To

Slot _ % — A Gnd
B +5 V. DC
C $10-3
D
E S9-F _
F
H s12-C .
J
K —
L -
M _
N S
P
R
s
T
U
v —
w -
X SO —
Y -
Z

Abbreviations:

Ex: S25-22

Slot 25, Pin 22

J9-MM
Elco J9, Pin MM

Elco Connectors:

Slot Connectors:

Pin No.’s

6
From To
1 Gnd
2 E = T
3
4 $9-D
5 S12-11
6 NC
7 NC
8
9
10
11
12
13
14
15
16 o
17
18
19
20
21 S12-Y
22 (=)_15 volts
Bl1, B2, B3, etc.
J1, J2, J3, ete,
§1, §2, 83, etc.
-3, -X, =B, =22, etc.
13
From To
1 Gnd
2 TR [
3
4 $10-D
5 sl2=1
6
7 S$12-3
8
9
10
11
12 e -
13
14
15
16
17
18
19
20
21
22
B1, B2, B3, etc.
Ji, J2, J3, ete.
81, S2, 83, etc.
-3, -X, -B, -22, etc.
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- bha - - 44b -
CARD SLOT WIRING LIST CARD SLOT WIRING LIST
FOR: BOX DLCB CARD 8 FOR: BOX DLCB CARD 19
From To From To From To From To
Slot __10 — A Gnd 1 Gnd Slot _11 — A Gnd 1 Gnd To pins 1-5 of Bin,
B +5 2 45 B +5 ¥ DC 2 15 voe DERAYSRIS) of
o} s12-10 3 c $16-D 3 S16-3 Bin. Display Cable
D 4 S12-M D S16-E 4
E S17-E 5 S6-E E S16-X 5
F 5$15-16 6 $15-17 F $16-C 6 S16-H
H $15-18 7 §15-19 H 516-R 7 S16-J
J $15-21 8 S$18-8 J S16-S 8 $16-K
K 9 K S11-1 9 S16-L
L 10 L 10 NC
M 11 M Pin 6 & 7 of Bin. Dis- 11 Pin 14
N 12 N plgy Gable (Augat) 12 Pin 13
P 13 P $16-21 13 $16-W
R 14 R $16-22 14 S16-Y
S 15 S S14-16 15 s12-16
T 16 T S14-15 16 §12-15
U 17 ) S14-14 17 S12-14
v 18 v S14-13 18 s§12-13
w 19 w S14-12 19 §12-12
X 20 X S14-M 20 S12-M
Y $18-Y 21 $18-21 Y S14-10 21 S§12-10
Z $18-10 22 S12-H z S15-12 22 S$12-11
Abbreviations: BNC Connectors: B1, B2, B3, etc. Abbreviations: BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete. Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors:  S1, §2, §3, etc. Slot 25, Pin 22 Slot Comnectors:  S1, S2, S3, etc.
J9-MM Pin No.’s -3, -X, -B, -22, etc. J9-MM Pin No.’s -3, X, -B, -22, etc.
Elco J9, Pin MM Elco J9, Pin MM
- b4e - - 444 -
CARD SLOT WIRING LIST CARD SLOT WIRING LIST
FOR: BOX DLCB CARD 1 FOR: BOX DLCB CARD 2
From To From To From To From To
Slot 12 — A Gnd 1 Gnd Slot 14 — A Gnd 1 Gnd
B 5 2 45 B +5 2 45
c S18-K 3 c S15-C 3
D $14-D 4 D 4 S15-D
E 5 E 5
F 6 F S15-F 6
H 7 H S15-H 7
J Bl -~ Shell 8 Bl - Center J B2 - Shell 8 B2 - Center
X 9 K S15-K 9
L 10 L 815-L 10 $23-3
M 11 M 518-M 11 515-M
N — 12 — N _ 12 $15-13
P e 13 P 13
R 512-13 14 R S14-13 14
S $12-15 15 S S14-13 15
T 512-16 16 $12-21 (odd) T S14-15 16
U $12-16 17 U $14-15 17
v $12-14 18 v S14-14 18
w S12-14 I 19 w S14-14 19
X 20 X 20
(even) Y 21 Y 21 ) S14-22
z 22 z 22 )
Abbreviations; BNC Connectors: B1, B2, B3, etc. Abbreviations; BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: Ji, J2, J3, ete. Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors:  S1, 52, 3, ete. Slot 25, Pin 22 Slot Connectors:  S1, S2, S3, ete.
J9-MM PinNo.’s 3, X, -B, 22, etc. J9-MM PinNo.’s -3, -X, -B, -22, etc.

Elco J9, Pin MM Elco J9, Pin MM



- 45a -
CARD SLOT WIRING LIST
FOR:  BOX DLCB CARD 3
From _____To From ______To
®2° - m
Slot_15 ~ A Gnd-qoA_p R S
B +5 2 +5
[ 3 p2? - D
D + pt-c
E b2t - - 5 pf-3
F 6 pt-p
H 7 pP-p
J 8 p2® - ¢
K 9 pP-3
L 10 pB-y
M 11 $23-5
N 12
P 13 S$12=12
R 14
s 15
T 16
U 17
v 18
w 19
X 20
Y 21
Remove +5 Pwr Z $10-2 22
from Pin 2, Card 10 Digt switch: D2%; p2P

Abbreviations: BNC Connectors: B1, B2, B3, etc.

Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors: S1, S2, 83, ete.
J9-MM Pin No.’s -3, X, -B, 22, etc.
Elco J9, Pin MM

= 45¢ -
CARD SLOT WIRING LIST
FOR: BOX ___DICR CARD 11 -
From ___ To From ______ To
st __17 — A Gnd 1 Snd

B +5 2 +5

c 3 S18-C

D 4 $18-D

E 5 S18-E

F 6

H 7

J 8

K 9

L 10

M 11

N 12

P 13

R 14

S 15

T 16

U 17

v 18

w 19

X 20

Y 21

zZ 22

bre 0] BNC Connectors: B1, B2, B3, etc.

Ex: 825-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors:  §1, 52, §3, ete.
J9-MM PinNo.’s -3, -X, -B, =22, ete.

Elco J9, Pin MM

- 45b -

CARD SLOT WIRING LIST

CARD

BNC Connectors:

FOR:  BOX DLCB
From ______To

Slot _16 — A  God
B +5 V. DC
¢
D .
E e,
F [ —
H O —
J G,
K [ ——
L [ —
M S —
N —_—_—
P R —
R [ —
s B —
T —_—
u ——eees
v O
w ——————————— e
X
Y
2z NC

Abbrevitions;

Ex: §25-22

Slot 25, Pin 22

J9-MM
Elco J9, Pin MM

Elco Connectors:

Slot Connectors:

PinNo.'s

- 45d -

CARD SLOT WIRING LIST

CARD

BNC Connectors:
Elco Connectors:

Slot Connectors:

FOR: BOX DLCB
From . To
Slot 18 — A Gnd
B - E N —
c [ —
D J R —
E J R —
F ) £) [ R—
H L0 L S—
J sisas
K P —
L 512-H
M J—
N S ——
P [
R —e
8 J—
T TS
u ——————
v [ ——
w [ —
X —_—
Y
z
Abbreviations:
Ex: 825-22
Slot 25, Pin 22
J9-MM PinNo.'s

Elco J9, Pin MM

20
From ______To
1 Gnd
2 ESTRAR )|
3
4
5
6 J S —
7
8
9
10
11
12 -
13
¢
16
16
17
18
19 ——
20 -
21
22
B1, B2, B3, etc.
J1, J2, J3, ete.
81, 82, 83, ete.
-3, -X, -B, 22, etc.
12
Erom ______To
1 Gnd
2 +5
3 §19-C
4 §19-D
5 §23-E
6 §15-17
7 515-19
8 P —
9 S23-4
10 P
11 S15-M
12
13
14
15 815-11
16
17
18
19
20 §15-20
21
22
B1, B2, B3, etc.
J1, J2, J3, ete.
81, 82, 83, ete.
-3, -X, -B, -22, etc.



- 46 -

- 4fa - - 46b -
CARD SLOT WIRING LIST CARD SLOT WIRING LIST
FOR:  BOX DLCB CARD 7 FOR:  BOX DLCB CARD 16
From To From To From To From To. -
Slot 19 —~ A Gud 1 Gnd Slot _ 20 _— A Gnd 1 Gnd
B +5 2 +5 B +5 vV DC 2 +5 V DC
C 3 $20-C c 3 $23-C
D e 4 $20-D D 4 $23-D
E 5 S14-5 E $20-F 5 523-E
F 6 F 6
H 7 H 522-E 7 S15-H .
J 8 J $22-5 8 To (local) dist. data lamp
on front panel
K 9 K 8§22-p 9 -2 - buss
L 10 L s21-10 10 _from Ein 2
M 11 M S21-11 11
N _S19-A o 12 S14-12 N §21-12 12 .
P NC 13 $14-13 P 521-13 13 S21-P
R NC 14 S14-14 R S$21-14 14 $21-R
s S19-A 15 S14-15 s 2115 15
T S19-A 16 S14-16 T $21-16 16
U 17 814-17 U §21-17 7 S —
v 18 S14-18 v S$21-18 18
w S19-A 19 $14-19 w $21-19 19
X 20 $14-20 X $21-20 20
Y 21 Y §21-21 21
Z 22 VA $21-22 22
Abbreviations: BNC Connectors: B1, B2, B3, etec. Abbreviations; BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete. Ex: §25-22 Elco Connectors: J1, J2, J3, ete.
Slot 26, Pin 22 Slot Conmectors: 1, S2, 3, etc. Slot 25, Pin 22 Slot Connectors:  S1, $2, S3, ete.
J9-MM Pin No.’s -3, X, -B, -22, ete. J9-MM PinNo.’s -3, -X, -B, -22, etc.
Elco J9, Pin MM Elco J9, Pin MM
- 46c - - 46d -
CARD SLOT WIRING LIST CARD SLOT WIRING LIST
FOR:  BOX DLCB CARD 17 FOR:  BOX DLCB CARD 18
From To From To . From To To
Slot _21 — A Gnd/B6 - Shell 1 Gnd Slot 22 — A Gnd 1 Gnd
B 45 v pC 2 +5 v DC B +5 V_DC 2 +5 V DC
C +15 V DC 3 +15 V DC c o 3
D -15 V DC 4 -15 V DC D o 4 -
E 5 E 5 _
F 6 F N 6
H 7 H 7
J 8 J 8
K 9 K 9
L 10 L B5 - Shell 10 B5 - Center
M 11 M 11
N 12 e N 12
P 13 P 13
R 14 _ R 14
s NC 15 s 15
T $22-4 16 T 45vDC 6  #sypc
U 522-C 17 U -15 vV DC 17 =15 V DC
v $22-3 18 SR v 18
w B6 - Center 19 w 19
. B6-Shell to Pin A 20 X 20
Y NC 21 Y 21
Z NC 22 z 22
Abbreviations: BNC Connectors: B1, B2, B3, etc. Abbreviations; BNC Connectors: B1, B2, B3, ete.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete. Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors: S1, S2, S3, ete. Slot 25, Pin 22 Slot Connectors: s1, S2, S3, etc.
J9-MM PinNo.’s -3, -X, -B, -22, etc. J9-MM Pin No.’s -3, -X, -B, -22, etc.

Elco J9, Pin MM

Elco J9, Pin MM




- 47a -

CARD SLOT WIRING LIST

CARD

BNC Connectors;

FOR: BOX DLCB
rom To.

Slot _23 - A Gnd
B +5
o}
D
E
F S$19-A
H
J
K —_—
L B
M —_—
N —_—_—
P —_—
R —_—
s —_—
T —_—_————
U _—
v —_—
w
X
Y
Z

Abbreviations:

Ex: S25-22

Slot 25, Pin 22

J9-MM
Elco J9, Pin MM

Elco Connectors:

Slot Connectors:

Pin No.’s

- 47 -

v

Wmdaamb“l@i—‘]g

T

B1,
J1,
s1,
-3,

B2, B3, etc.
J2, J3, ete.
S2, 83, etc.
-X, -B. =22, etc.

LOCAL

$15-X

S15-T

S15-U

815~V

§20-8

S15-w

S15-R

- 47b -
§17-B
\
Wait Wait
A =l >
N i
Notch
No sync No sync
i Pt
Ul L)
Yel
Double lIta;mr: Doubl: ‘sync o~
< g}
Yel
Par'i/t’y Pa:i’ty -,
[ L) s
Yel
Distr. Data Distr. Data
i ) E‘;
< TS Yol
- Frame : , _Length Ftauw{}i_beng __},
Yel
Receive Receive
< (o) o >
T~ Lot e
Grn
.
I'\r:occh
4
S17-2

45-FT DATA LINK SYSTEM ERROR INDICATOR LAMPS ~ DLCB

REMOTE

§17-19

$17-U

$17-17

S17-V

§17-8

§17-18

$17-20
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ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER _Data Link Control Bldg. Term.

CONNECTOR: DESIGNATION __J-1 TyPE__Elco ; 56 PINS
SMALL KEY LARGE KEY ; PANEL P, CABLE _E
Pin To Function Pin To ction
A S10-K QTR=01 u NG
B $10-9 OTB-02 v
c S$10-L OTB-03 w
D $10-10 x
E S10-M y
F §10-11 z
" S10-N OTB-07 AA
J S10-12 OTB-08 BB
K S10-P. 0OTB-09 cc
L $10-13 OTB-10 DD
M S10-R OTB-1. EE
N S10=14 OTB=12 FF
P $10-8 OTB-13 HH
R $10-15 OTB-14 I3
s S10-T OTB-15 KK
T $10-16 OTB-16 LL NC
U S10-A DRET MM S10-1 Ground
v 510-20 DRL End NN §10-1 Ground
ea V¥ NC ADB-07 ol
20X NC ADB-08 —
Pin -y NC ADB-09
z $10-U ADB-10
AA 2 S$10-17 ADB-11
BB b 510-V ADB-12
cc e 510-18 ADB-13
e $10-W ADB-14
EE e 510-19  _ADB-15 OUTRUT #1
FF f S10-X
HH h 518-5 MSTCL
3 N = NO
KKk
L1
MM m NC OCP+
NN n " NC ocp-
PP P S18-R PIL 10+
RR S18-14 -
ss s S18-P ACK 10+
TT t $18-13 ACK 10—
;’:"_) Abbreviations: Elco Connectors: J1, J2, J3, etc.
o Ex: 825-22 J9-MM Slot Connectors: 81, 52, 3, etc.

Slot 25, Pin 22 | Elco J9, Pin MM
- 48c -

ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER

Pin No.’'s -3, X, -B,

Data Link Control Bldg. Term.

- 48 -

CONNECTOR: ~DESIGNATION _J-3 TYPE__Elco ; 56 PINS
SMALL KEY LARGE KEY ; PANEL P, CABLE_E
Pin  To Function Pin To Function
A S5-H Power On u S8-R Az Rate Command + In
B 85-7 Power Off v 58-14 Az Rate Command - In
c 85-J Accept w S8-8 El Rate Command + In
D 1.8 Reject x $8-15 El Rate Command - In
E _JI El Stow Pin Out y NC
F 4.9 El Stow Pin In z NC
H 1L Brake Off AA 822-20 Az Tach + Out
P | 10 Brake On BB S22-X Az Tach - Out
K 1M Computer Control cc S22-13 El Tach + Out
L 11 SP . DD S22-P El Tach - Out
M 1N SP EE 522-21 Az Error + Out
N 412 Emergency Stop FF S22 Az Error - Out
P 1P Rate Com. Zero Check gy S22-14 El Error + Out
R | 13 Az Drive I/Tach 37 $22-R El Error - Out
s 1 R El Drive I/Tach KK +15 V_Output
T 85-14 Spare Bit L Ground (gnd to pot only)*
U S5=2_) MM =15 V Output
v s5-z_) (5 V, 400 mA input) . . Ny Ground (gnd to pot only)*
¥ —
12;?“_) : S823-H Power On -
2 1 Az CW Limit * Must be isolated from earth
M N 1 g and system grounds. To pot
BB b 1 8 El Up Limit only.
cc e 1 K E1l Down Limit
DD d 1.9 El Stow Pin In Light
EE e oL El Stow Pin Out Light
FF f 10 Accept _Light
HH h 1M Reject Light
3 o El Spring DEPR Light
KKk | N Az Pin Out Light
L 1 |12 Computer Control
MM m 1L » Brake Free
NN n 13 Brake Set
PP p 1 R Spare Bit
RR r §23-14 Spare Bit
ss s $23-2 (Remote Ground)
T Ot 8232 (Remote Ground)
f;d_> Abbreviations: Elco Connectors: J1, J2, J3, etc.
bin Ex: S25-22 J9-MM Slot Connectors: ~ S1, §2, S3, ete,
Slot 25, Pin 22 | Elco J9, Pin MM |Pin No.'s -3, X, -B,

- 48b -

ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER _Data Link Control Bldg. Term.

CONNECTOR: ~ DESIGNATION __J=2 TypE__Eleo 56 pms
SMALL KEY ______, LARGE KEY ; PANEL P, CABLE_E
Pin To Function Pin To Function
A S17-K. INB 01 u NC
B 1 9 v 1
c 4 L w -
D |10 x —
E 4 M y —
F 4 11 z |
H 1 N AA — 4
J 12 -8 BB _
K e 9 cc ___ ]
L 4 13 10 DD |
M 4 R 11 EE _
N | 14 12 FF |
P N 13 HH —
R -5 1 a3 .
s 4T [N 1. S KK e —
T |16 INB 16 w <
U i NC MM S17-A Ground
v L ] End NN S17-A Ground
o ¥ — ] 2
20 X i _ —
Pin g 0 B
k4 S —
AL a _4 ]
BB b g4
cc o g4
DD d i _
EE e o _
FF  f | ]
HH b | |
33 j _[: NC
KKk S18-N_ RRL+
L 1 §18-12 RRL-
MM m NG
NN n NC
PP p NC
RR r NC
s s NC
Tt NC
fs’“’_> Abbreviations: Elco Connectors:  J1, J2, J3, etc.
o Ex: $25-22 J9-MM Slot Connectors: ~ §1, S2, S3, ete.
slot 25, Pin 22 | Elco J9, Pin MM |Pin No.'s -3, X, -B,
- 48d -
ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER _Data Link Control Bldg. Term.
CONNECTOR: ~ DESIGNATION __J=5 TyPE_ _Elco 38 PINS
SMALL KEY LARGE KEY ; PANEL P, CABLE_E
Rin  To Function pin  To tion
A $22-22 Focus + Out u
B $22-7. Focus - Out v
c N w
D NC x
E NC y
F NC z
H $§22-19 Barometer + Out AA
J $22-W Barometer - Out BB
K $22-18  Wind Speed + Out cc
L §22-V. Wind Speed - Out DD
M NC EE
N NC FF
P 822-15 Polarization + Out HH
R §22-8 _Polarization = Out a7
s NC KK
T NC LL
u NC MM
v NC End NN
e W 522212 Dew Point +Oue of
20 X $22-N Dew Point - Out
Pin g $22-11 Wind Direction + Out
z 522-M Wind Direction - Out
AA Fast Analog Channel + Out
BB b —_— _Fast Analog Channel - Out (+) Term = Signal
cc e $22-10 _Spare No. 1 + Out (-) Terminals are
DD 4 S22-L Spare No. 1 - Out common.
EE e 822-9 _Primary Power Amplitude + Out
FFf $22-K _Primary Power Amplitude - Out
HH  h 522-8 _Primary Power Period + Out
37 3 $22-. Primary Power Period - Out
KKk $22-7 45' Site Temp + Out
LL 1 $§22-H 45' Site Temp - Out
MM m 522-6 45' Room Temp + Out
NN n §22-H 45" Room Temp - Out
PP NC_ H#5
B¢ N =
s s NC__-15
Tt NC =
f:"_) Abbreviations: Elco Connectors: J1, J2, J3, etc.
Ex: $25-22 J9-MM Slot Connectors: ~ S1, §2, S3, ete.

Slot 25, Pin 22

Elco J9, Pin MM |Pin No.'s

-3, X, "B,



- 49 -

- 49a -
ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER Data Link Control Bldg. Term.
CONNECTOR:  DESIGNATION __J=6 TypE__Elco ; _38 PINS
SMALL KEY LARGE KEY PANEL E CABLE P
Bin To ——Function Pin To  ____ Function
A $6-3 20 Hour
B | 8 10
c j_L 8 w
D 1.9 4 x
E 4L 2 y
F 1 10 1 z
H 411 40 Minutes AA
J 1N 20 BB
K 412 10 cc
L 1P 8 DD
M | 13 4 EE
N 1R 2 FF
» 114 1 HH
R 115 Seconds 33
s 1T 20 KK
T | 16 10 LL
v 4-u_ 8 | MM
v J N v A S End NN
ea ¥ 4V 2 ;?n
2 X 418 S L S
vy | w 0.8second
z 4 19 0.4
AL a 4x E
BB b $6-20 0.1
cc ¢ _Spare .
DD d Spare
EE e S6-A
FF  f
,ommon
HH b
P | -
KKk _Spare
1 Spare
MM m Spare
NN n Spare
PP p Spare
RR T Spare
ss s Spare
TT t are
f;”_) Abbreviations: Elco Connectors: J1, J2, J3, etc.
Ex: $25-22 J9-MM Slot Connectors:  S1, S2, S3, etc.

Pin

ELCO CONNECTOR LIST

End

Pin >

Slot 25, Pin 22

- 49¢c -

FOR BOX/RACK/DRAWER

Elco J9, Pin MM

Pin No.’s -3, X, *B,

Data Link C.B. Term.

CONNECTOR:  DESIGNATION J-8 ; TYPE__Elco ; 38 _ PINS
SMALL KEY . LARGE KEY ) PANEL P CABLE _E
Pin  To on Bin To  __ Function
ugat
A S19-F 1 u
B H 2 v
c non 3 w
D K " 4 x
E L Gnd 5 y
F Gnd 6 z
H M Strobe 7 AA
J 11 Key 8 BB
K Vee 9 cc
L 10 Ve 10 D
sty G 1 EE
N 8 C 12 FF
P 7 B 13 HH
R 6 A 14 33
s S17-W Wait Lamp Up Link |KK
T E W on nwo e
u X Receive " " " MM
v S15-y Wait " Down NN
w 146  Error " i
X S_ Receive "} End 56 Pin
Y Lamp_Common
z S17-A Lamp Common P/E  P/E] comtrol
- KC i ontro.
2 Link -8 Panel
b — N Elco
c $17-21  Computer Update Error 38 Pin
Lamp
d NC
e S19-A . Coarse Displays COMPUTER UP DATE STATUS
f [ Grownd
h (ti DATA LINK RECEIVER STATUS
tied also to
J pins E and F) UP_LINK DOWN LINK
K (Red) O wait
1 ellowQ  Error O
m S19-B_ Coarse Displays (ereen) O Receive O
n i
e
J c LED's
r (tied also to
Notch Back View
s J pins K and L (./@ -
t _— Sig. Lamp Common
Abbreviations: Elco Connectors: J1, J2, J3, etc.
Ex: §25-22 J9-MM

Slot Connectors:  §1, 82, 83, etc.

ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER

End

Pin

BB
cc
DD
EE
FF
HH
J3
KK
LL
MM

PP
RR

TT
End
38 —>
Pin

CONNECTOR: DESIGNATION ___J-7 ; TYPE_ Elco
SMALL KEY LARGE KEY f PANEL E
Bin To — Function Bin To
A $5-8 XR-XL IF Select u
B 115 SR-SL IF Select v
c T - F e w
D 4 16 X Band Cal On x
E lu S Band Cal On y
F 4 17 21 cm Cal On z
H 4V Down Link Transmit- AA
s 11s wp'Band Trans. Pwr BB
K - WD Band Trans. Pwr  CC
L 1 19 M@ntru DD
M 1 X Spare Bit EE
N 1 20 FF
P 1Y Spare Bit HH
R S5=21 Spare Bit 33
s NC KK
T NC LL
v §5-22 MM
v s5-22] (+5V, 350 wA Input) 0 N
v x L
X NC —

Y S$23-§ Rx Out of Lock
z _1 15 FOPPL Out of Lock
. 1T XR Rec Out of Range
b _~_l§ XL Rec Out of Range
Py 1 U SR Rec Out of Range
d 417 _SL Rec Out of Range
e _ v 21 cm Rec Out of Range
£ F Box Temp Out of Range
h 4w _Spare Bit
j - _Spare Bit
k | X _Spare Bit
1 :J 20 Spare Bit
m | Y Spare Bit
n 4 21 Spare Bit
P | NC

T—
s $23-22 (Remote Ground)
t $23-22 (Remote Ground)

Abbreviations: Elco Connectors:
Ex: $25-22 39-MM Slot Connectors:
Slot 25, Pin 22 | Elco J9, Pin MM |Pin No.'s

- 49> -

Data Link Control Bldg. Term.

38 PINS

CABLE P

——Function

J1, J2, J3, ete.
81, s2, 83, ete.
-3, X, -B,
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45-FT DIGITAL DATA LINK REMOTE SITE TERMINAL (DL45')

CARD SLOT ASSIGNMENTS

ot
Slot Qa&a Card Name
1 £ Spare
2 Spare
3 D Transmitter Single Bit Controls Card i#4
4 0
5 W Transmitter Analog Data (A-2) Card #15
6 N Transmitter Analog Data (A-1) Card #14
7 Transmitter Analog Data (D-1) Card #13
Coarse AZ{E}/'S L Transmitter Az/El Coarse Position Converter Card #21
Display 9 I Transmitter Az/El Position Readout Card #10
ii 410 N Transmitter Az/El Position Readout Card #10
11 K Transmitter Front Panel Displays Control Card #19
12 Transmitter Modulator and System Timing Card #1
13 Not Usable
14 Receiver Demodulator and System Timing Card #2
15 Receiver Error Control Card #3
16 U Receiver Front Panel Displays Control Card #20
17 P Receiver Az/El Position Command Card #9
18 Receiver Az/El Position Command Card #9
19 L Receiver Focus/Rotation Rate Control Card {#22
20 I Receiver Analog Data (D-1) Card #16
21 N Receiver Analog Data (A-1) Card #17
22 K Vacant
LST Display 23 Receiver LST/Az/El Display
24 Receiver Single Bit Controls
25 Spare
26 { »o‘“ Spare
2



- 5la -

CARD SLOT WIRING LIST

- 51 -

FOR:  BOX DL45' CARD 4
From To From To
slot _3 - A Gnd 1 Gnd.
B +5 2 s
c $7-3 3 NC
D NC 4 S7-D.
E NC 5 $8-5
F 6
H 7
J _ 8
K 9
L 10 -
M 1 -
N e 12 e
P 13 .
R . 14
s 15
T 16
U 17
v 18
w 19
X 20
Y 21 _
Z 22
Abbreviations: BNC Connectors: Bl1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors:  S1, §2, $3, ete.
J9-MM Pin No.’s -3, -X. -B, -22, etc.
Elco J9, Pin MM
- 5lc -
CARD SLOT WIRING LIST
TFOR: BOX DL45' e CARD 14
From To From _To
Slot 6 - A Gnd — 1 Gnd
B +5 V. DC - 2  45V.DC
C R 3
D B 4
E B6 - Cente: 5 .
F B6_~ Shell 6
H i} 7 .
J $7-8 _ 8
K s7-9 ) 9
L $7-10 ____ 10 .
M 11 -
N o ~ 12 e R
P o 13 o
R 14
s o 15
T +15 V DC 16 +15 V DC
U -15 v DC R 17 -15 V DC
v 18
w §7-18 19
X §7-20 20
Y S$7-21 21
V4 22
Abbreviations: BNC Connectors: B1. B2, B3, ctc.
Ex: S25-22 Elco Connectors: J1, 42, J3, ete.
Stot 25, Pin 22 slot Conncctors:  SI, S2, S3, etc.
J9-MM Pin No.’s -3, -X, -B, -22, etc.

Elco J9, Pin MM

- 5ib -

CARD SLOT WIRING LIST

FOR:  BOX DL45' CARD 15
From _____ _To From To
Slot _5 - A Gnd 1 Gnd
B +5 V DC 2 +5 V. DC
c S6-H 3 S6-7
D §7-13 4 $6-6
E s7-11 5 $7-12
F 6
H 7
J 8
K 9
L B5 - Shell 10 BS_= Center
M 11
N e . 12 e
P 13
R 14
S 15
T +15 V DC 16 +15 ¥ DC
U =15 V. DC 17 ~15.V.DC
v 18
w 19
X 20
Y 21
¥4 22
Abbreviations; BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors: S1, S2, S3, etc.
J9-MM Pin No.’s -3. =X, -B, -22, etc.
Elco J9, Pin MM
- 51d -
CARD SLOT WIRING LIST
FOR. BOX ____ DL45' _ CARD 13
From To. From To. —
Slot 7 - A Gnd . 1 Gnd e
B +5 V DC 2 +5 V DC —
[ $8-3 3 .
D 4 58-D _
E SIF 5 885
F 6
H §12-C 7 $12-3
J 8
K 9
L - 10
M 1 .
N o 12 o
P 13 R
R _ 14
S 15
T e 16
U - 17
\4 18 -
w 19
X 20
Y 21
¥4 22
Abbreviations: BNC Connectors: B1, B2, B3, ctc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors: S1, S2, S3, etc.
J9-MM Pin No.'s -3, X, -B, 22, etc.

Elco J9, Pin MM




- 52a -

CARD SLOT WIRING LIST

FOR:  BOX DL45' CARD 21
From To. From To
Slot 8 — A Gnd 1 Gnd
B +V 2 +V
C $9-3 3
D 4 $9-D
E __S10-H 5 59—
F I 6 _89-7
H O 7 R S S ——
J _ |l s 8 _ 18
K 1 K 9 _ 1K
L 1.9 10 _ 1l o
M _ 11 |l
N 110 - 12 __i 1o
P _ 1™ 13 I
R |l n 14 _lu
s |~ 15 | N
T 1w 16 AT
U S10-P 17 S9-P
v 18 S12-C
w 19
X 20
Y 21
V4 22

Abbreviations; BNC Connectors: B1, B2, B3, etc.

Ex: S25-22 Elco Connectors: J1, Jz2, J3, ete.
Slot 25, Pin 22 Slot Connectors: S1, s2, 83, ete.
J9-MM Pin No.’s -3, X, -B, -22, etc.
Elco J9, Pin MM

- 52¢ -
CARD SLOT WIRING LIST
FOR: BOX DL45" CARD 10
From ________To From To
Slot 10 — A Gnd 1 Gnd

B +5 2 +5

C $12-10 3

D 4 S12-M

E 5 $12-11

F NC 6 Nc
H 7 S —
J 8

K 9

L 10

M 11

N 12

4 13

R 14

S 15

T 16

U $15-16 17 $15-17

v $15-18 18 $15-19

w $15-15 19 s17-22
X 20 NC

Y NC 21 NC

zZ NC 22 NC

Abbreviations: BNC Connectors: B1, B2, B3, etc.

Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors: S1, s2, s3, ete.
J9-MM PinNo.’s -3, X, -B, -22, etc.

Elco J9, Pin MM

- 52 -

- 52b -

CARD SLOT WIRING LIST

FOR: BOX DL45' CARD 10
From To From To
st _ 9 - A Gnd 1 Gnd
B +5 2 +5
c $10-3 3
D 4 510-D
E 5 S10-E
F NC 6 NC
H 7
J 8
K 9
L 10
M 11
N 12
P 13
R 14
S 15
T 16
U NC 17 NC
v NC 18 NC
w NC 19 NC
X NC 20 NC
Y NC 21 NC
Z NC 22 NC
Abbreviations: BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, etc.
Slot 25, Pin 22 Slot Connectors: S1, S2, S3, etc.
J9-MM Pin No.’s -3, -X, -B, -22, etc.
Elco J9, Pin MM
- 52d -
CARD SLOT WIRING LIST
FOR:  BOX DL45! CARD 19
From To From To
Slot s11 — A Gnd 1 Gnd to_Ping 1-5 of Bin.
B _45vDC 2 Jsim_sg_ifirzua2 of
Bin. Display Cable
[} _816-D 3 $16-3
D S16-E 4
E $16-X 5
F $16~C 6 S16-H
H S16-R 7 S16-J
J $16~S 8 S16-K
K S11-L 9 S16-L
L 10 NC
M Pins 6 & 7 of Bin. Display 11 Pin 14
able (Augal
N _S16=20 2 pinl3
P $16~21 13 S16-W
R S16-22 14 S16-Y
S $12-16 15 S14-16
T S12-15 16 S14-15
U S12-14 17 S1l4-14
v §12-13 18 S14-13
w $12-12 19 $14-12
X S12~-M 20 S14-M
Y $12-10 21 S14-10
¥4 $12-11 22 $15-12
Abbreviations: BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors: S1, S2, 83, ete.
J9-MM Pin No.’s -3, -X, -B, -22, etc.

Elco J9, Pin MM



- 53a -
CARD SLOT WIRING LIST

- 53 -

- 53b -
CARD SLOT WIRING LIST

FOR:  BOX DL45' CARD 1 FOR:  BOX DLA45' CARD 2
From To From To From To. From To
slot __ 12 — A God 1 Gnd Slot __ 14 — A Gnd 1 Gnd
B +5 2 +5 B +5 2 +5
C NC 3 (o] $15-C 3
D $14-D 4 D 4 S15-D
E 5 E 5
F 6 F S15-F 6
H NC 7 H S15-H 7
J Bl - Shell 8 Bl - Center J B2 - Shell 8 B2 - Center
K 9 K S15-K 9 To S17-16 & $18-16
L 10 L S15-L 10 $24-3
M 11 M S24-4 11 S15-M
N o 12 . e N 12 515-13
P 13 P 13
R $12-13 14 R S14-13 ~—‘-’—/14
s $12-13 15 s Sl4-15 Z————¥ 15
T §12-15 16 (0dd) T $14-16 ————>p 16
U $12-15 17 U S14-16 17
v $12-14 18 v S14-15 18
w S12-14 19 w S14-14 19
X $12-21 e 20 X 20
(even) Y - \.21 Y 21 NC_Open 0dd 9 wds
z 22 z 22 * Even
Abbreviations: BNC Connectors: B1, B2, B3, etc. Abbreviations; BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, Jz2, J3, ete. Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Ptn 22 Slot Connectors:  S1, S2, 3, etc. Slot 25, Pin 22 Slot Connectors:  S1, §2, §3, etc.
J9-MM Pin No.’s -3, -X, -B, -22, etc. J9-MM PinNo.’s -3, =X, =B, -22, etc.
Elco J9, Pin MM Elco J9, Pin MM
- 53¢ - - 53d -
CARD SLOT WIRING LIST CARD SLOT WIRING LIST
FOR: BOX DL45' CARD 3 FOR. BOX DL45" CARD 20
From To From To From ___ = To From _____ To
sot 15 — A end  D2*-F, D2P-F 1 Gnd _ Slot__16 — A Gnd 1 cad
B +5 2 B +5 V DC 2 +5vDpc
Cc 3 C 3
D 4 D 4
E p2%-g, Dp2B-E 5 E 5
F 6 F 6 -
H 7 H 7 -
J 8 J 8 -
K 9 K 9 -
L 10 L 10 B —
M 11 M - 1
N 12 N e 12
P 13 P - 13
R 14 R - 14
s B 15 s - 15
T 16 T - 16
U 17 u I 17
v 18 \4 I 18
w 19 w 19
X 20 X 20
Y 21 Y 21 -
Z 22 Z NC 22
Digi Switch p2%, D2®
Abbreviations; BNC Connectors: B1, B2, B3, etc. Abbreviations; BNC Connectors: B1, B2, B3, etc.
Ex: S 25-22 Elco Connectors: J1, J2, J3, etc. Ex: S25-22 Elco Connectors: J1, J2, J3, etc.
Slot 25, Pin 22 Slot Connectors: S1, S2, S3, etec. Slot 25, Pin 22 Slot Connectors: 81, s2, 83, ete.
J9-MM Pin No.’s -3, -X, -B, -22, etc. J9-MM Pin No.’s -3, X, -B, 22, etc.

Elco J9, Pin MM

Elco J9, Pin MM



- 54a -

CARD SLOT WIRING LIST

FOR: BOX DL45' CARD 9
From To. From To
Slot _17 — A Gnd 1 Gnd
B +5 2 To remote distr. dati
c s s sec
D NC 4 S18-D
E NC 5 S18-E
F S18-F 6 S18-C
H 7
J 8
K 9
L 10
M 11
N e 12
P 13
R 14
S 15
T 16 S$14-9
U NC 17 NC
v NC 18 NC
w NC 19 NC
X NC 20 NC
Y NC 21 NC
VA NC 22 NC
Abbreviations; BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Pin 22 Slot Connectors: S1, S2, S8, ete.
J9-MM Pin No.’s -3, -X, -B, -22, etc.
Elco J9, Pin MM
= S4c -
CARD SLOT WIRING LIST
FOR:  BOX DL45! CARD 22
From __ To From To
Slot 19 — A Gnd 1 Gnd
B +5 2 = S —
c _ 3 520-C
D 4 $20-D
E 5 S24-F
F NC 6 S14-D o
H NC 7 NC
J NC 8 (o —
K NC 9 NC—— S
L NC 10 NC
M NC 11 NC
N NC 12 _NC
P NC 13 NC
R NC 14 NC
S 15 _NC
T NC 16
U $19-16 17 $19-16
v 18
w 19
X 20
Y 21
Z NC 22 NC
Abbreviations: BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete.
Slot 25, Ptn 22 Slot Connectors:  S1, S2, S3, ete.
J9-MM Pin No.’s -3. X, -B, -22, etc.

Elco J9, Pin MM

- 54 -

- 54b -

CARD SLOT WIRING LIST

FOR: BOX DL45' CARD 9

rom To From To

Slot 18 — A Gnd 1 Gnd

B +5 2 +5

c 3 S19-C
D 4 $19-D
E 5 S19-E
¥ 524-6 6 519-C
H 7

J 8

K 9

L 10

M 11

N 12

P 13

R 14

s 15

T 16 s1z7-16
U 17

v 18

w 19

X 20

Y 21

Z 22

Abbreviations; BNC Connectors: B1, B2, B3, etc.

Ex: S25-22 Elco Connectors: J1, J2, J3, etc.
Slot 25, Pin 22 Slot Connectors: S1, S2, S3, ete.
J9-MM PinNo.’s -3, -X, -B, 22, etc.
Elco J9, Pin MM

~ 54d -
CARD SLOT WIRING LIST
FOR: BOX DL45! CARD 16
From To. From To
Slot 20— A Gnd 1 Gnd
B +5 v DC 2 _45 V DC
C 3 $23-C
D 4 $23-D
E $20-F 5 _S24~E
F 6
H _NC 7 $15-H
J NC 8 To é'll.locaxll) g‘i)gtréa‘d‘zia
K NC 9 $10-X/S15-Z 45
L $21-10 10 $12-3
M 521-11 11 521-M /V'
N 521-A12 _ . 12 3¢ | Notch
P — 13 13 S21-P
R 14 14 S21-R
s |15 15
T 1 1s 16
U Y 17
v | 18 18
w 1 19 19
X 1 20 20
Y 1 21 21
Z 22 22
Abbreviations: BNC Connectors: Bl1, B2, B3, ctc.
Ex: S25-22 Elco Connectors: J1, J2, J3, etc.
Slot 25, Pin 22 Slot Connectors: S1, S2, S3, ete.
J9-MM PinNo.’s -3, -X, -B, 22, etc.

Elco J9, Pin MM



- 55 -

- 55a -
CARD SLOT WIRING LIST

- 55b -
CARD SLOT WIRING LIST

Slot 25, Pin 22

J9-MM
Elco J9, Pin MM

Slot Connectors:
Pin No.’s

S1, S2, S8, ete.
-3, X, -B, -22, etc.

FOR: BOX DL45' CARD 17 FOR: BOX DL4S' CARD 1
From To From To From To From To
Slot 21— A Gnd/B3 - Shell 1 Gnd/B4 - Shell Slot 23 — A Gnd 1 Gnd
B +5 V DC 2 +5 ¥ DC B +5 2 +5
[¢] +15 V DC 3 +15 V IC c 3 S24-C
D -15 V DC 4 =15 V DC D 4 $24-D
E 5 E 5 S$14-5
F 6 F 6
H 7 H 7
J 8 J 8
K 9 K 9
L 10 L 10
M 1 M 11
N S20-A 12 N 523-A 12 S$14-12
P 13 P 13 $14-13
R 14 R 14 §14-14
] 15 s 15 S14-15
T 16 T S$23-U 16 S14-16
U 17 U 17 S14-17
v 18 v 18 $14-18
Sp. 3 w 19 w 19 S$14-19
Sp. 4 X 20 X 20 $14-20
Az R/C Y B3 - Center 21 Y 21
El R/C Z B4 - Center 22 Z 22
Abbreviations: BNC Connectors: B1, B2, B3, etc. Abbreviations; BNC Connectors: B1, B2, B3, etc.
Ex: S25-22 Elco Connectors: J1, J2, J3, ete. Ex: §25-22 Elco Connectors: J1, J2, J3, etc.
Slot 25, Pln 22 Slot Connectors:  S1, S2, 3, ete. Slot 25, Pin 22 Slot Connectors:  §1, §2, §3, etc.
J9-MM Pin No.’s -3, X, -B, 22, etc. J9-MM Pin No.’s -3, X, -B, -22, etc.
Elco J9, Pin MM Elco J9, Pin MM
- 55¢ ~
CARD SLOT WIRING LIST
FOR:  BOX DL45' CARD 5
- 55d -
§17-n
From To From To
LOCAL A REMOTE
Slot _ 24 — A Gnd 1 Gnd
Yalt
+5
B 2 +5 S15w: <G 517-18
(o} 3 Red
Sotch
D 4 lio sync sio sy'nc -
S15-T <+ —D) S17-u
E 5 ™ ya1 '
F $15-15 6
H 7 Double sync Louble sync
S15-U 1<t §17-17
J 8 Yel
¥ ® Parity Pa}}'ty
L 10 S15-V :{,‘ £t > a17.v
Yel
M 11
1 Listr. iata bistr. rata
. : 5208 D> 517t
3 13 Yel
R " Leugtl
S15-W Frane , , Length I-‘r:a.n.g= : gth s s17-18
s 15 Ry
Yel
T 16
17 Receive Receive
v 5158 G—————————— P> s17-20
v 18 Crn
w 19
X 20
Y 21 Wotch
zZ 22
S17+Z
Abbreviations: BNC Connectors:  B1, B2, B3, etc. 45-FT DATA LLK SYSTI ERROR LnDICATOR LA'®S - DLCB
Ex: S25-22 Elco Connectors: Ji, Jz2, J3, ete.



ELCO CONNECTOR LIST

- 56a -

FOR BOX/RACK/DRAWER

- 56 -

Data Link 45' Site Term.

CONNECTOR: DESIGNATION _J=1 TYpE_Elco 56 PINS
SMALL KEY LARGE KEY ; PANEL E CABLE P
Pin  To Function RPin  To Function
A $10-H Az Pos Bit 1 (MSB) u S9-T Elev. Pos. Bit 19 (LSB)
B _‘_L 2 v S9-A Logic Common Ground
c 1 3 3 w  $14-11  Link Sync
D 1 8 4 x S1. Logic Common
E 4 K 5 y
F 1 9 6 z
H 1 L 7 AA
J a 10 8 BB
X 1 ™ 9 cc
L | 11 10 DD
M N 11 EE §5-21 Az Pos. Error + In
N 12 Fr S5-Y Az Pos. Error - In
P 13 HH El Pos. Error + In
R 14 33 El Pos. Error - In
s 1 R 15 KK
T 14 16 LL
U ) 17 MM NC
v | 15 18 End NN NC
ea V¥ v T 2 19 LsB 30
20 X S10-A Logic Com. Gnd —
Py _E1 Pos, Bit 1 (MSB)
z 2
AA  a 3
BB b 4
cc e 5
DD d 6
EE e 7
FF f 8
HE b 9
33 i 10
KK k 11
L 1 12
MM m 13
NN n 14
PP p 15
RR B 16
ss s R 17
TT t §9-15 18
;::"_> Abbreviations: Elco Connectors; J1, J2, J3, etc.
Ex: 525722 J9-MM Slot Connectors: ~ S1, §2, §3, etc.

Slot 25, Pin22 | Elco J9, Pin MM |Pin No.'s -3, X, B,
- 56¢c -
ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER _ Data Link 45' Site Term.
CONNECTOR:  DESIGNATION _J=3 TyPE_Elco 56 pINs
SMALL KEY LARGE KEY 3 PANEL E CABLE P
Pin  To ction Pin To Function
A S24-H Power On u NC
B 17 Power Off v
[ . J Accept w
D 1 8 Reject x
E 1 K El Stow Pin Out y
F 1 9 El Stow Pin In z NC
H 1 L Brake Off AA §5-20 Az Tach + In
J 410 Brake On BB S5-X =~ Az Tach - In
K 1M _Computer Control cc $5-13 El Tach + In
L 411 Velocity 1 (Az) DD S5-P El Tach - In
M 4 N Velocity 1 (E1) EE NC
N 412 Emergency Stop FF
P _ P Rate Com. Zero Chk HH
R 113 Az Drive I/Tach Selectys
s R EL__" " "OKRK
T |14 Spare Bit LL NC
U 1z Remote Ground MM S15-N Receive (Link OK) Signal
v S24-7, _Remote Ground _ NN 515-P Receive (Link OK) Gnd Ret.
End XX
20 X NC
Piiy $3-H o System o.k.
z 4 7 Az CW Limit
AL 2 13 Az CCW Limit
BB b 4.8 _E1 Up Limit
cc e 1K El Down Limit
DD d 19 El Stow Pin In Light
EE e 1L El " " Out "
FF {10 Accept Light
HH h LM Reject Light
P | 11 El Spring DEPR Light
KKk - _Az Pin Out Light
LL 1 12 Computer Control
MM m | P Brake Off
NN n 113 Brake On
PPp R Spare Bit
RR 14 Spare Bit
ss s 1z Spare Bit
T $3-2 _(+5 V, 400 mA Input)
f;“’_) Abbreviations: Elco Connectors: J1, J2, J3, etc.
o Ex: $26-22 39-MM Slot Connectors: ~ S1, 2, S3, etc.
slot 25, Pin 22 | Elco J9, Pin MM |Pin No.'s -3, X, "B,

- 56b -

ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER Data Link 45' Site Term.

CONNECTOR: DESIGNATION =2 ; TYPE__Elco H 56 PINS
SMALL KEY LARGE KEY ; PANEL P, CABLE E
Pin To Function Bin To Function
A S17-] Pos Com Bit 1 MSBu S$18-T El Pos Com Bit 19 LSB
B 47 2 v S18-A Logic Common Ground
c O 3 w $14-9 HP/116 Control Select
D 18 4 x S14-A Logic Common Ground
E 1 5 y  S18-22  (Initialize P.R. Comp.
F B 6 2  sls-1 (Logic Common) U/P Erren
H N 7 AA
J _ 10 8 BB
K 4 M 9 cc
L 1 11 10 DD
M 1L N 11 EE
N 1 12 12 FF
P . 13 HH
R 1 13 14 37
8 R 15 KK
T | 14 16 LL
v | s 17 MM
v jr_g 18 NN
g ¥ S17-T YVV VY 19LsB
20 X S17-A Logic Com Gnd
Pin g 518-7 El Pos Com Bit 1 MSB
z 17 2
AL a 4 3 3
BB b _1.8 4
cc e —1K 5
DD d 1 9 6
EE e 1L 7
FF f ) 8
HH h M 9
RIS | - 10
KK k _| N 11
L 1 412 12
MM m 13
NN n 14
PP p 15
RR 16
ss s 17
TT ot Yv Yy 18
:s""_> Abbreviations: Elco Connectors: J1, 32, J3, etc.
Ex: $25-22 79-MM Slot Connectors: ~ S1, §2, 3, ete.

Slot 25, Pin 22 | Elco J9, Pin MM
- 56d -

ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER

Data Link 45'

Pin No.'s -3, X, -B,

Site Terminal

CONNECTOR:  DESIGNATION J-4 TYPE__Elco ; _56 PINS
SMALL KEY . LARGE KEY H PANEL E CABLE £
Pin  To___  ____ Function Pin To __  __ Funcion
B S5-K. Amplitude v
c §5-8  45' Primary Power w
D 85-J Period x
E y S —
F z
H AA
3 BB
K cc
L DD
M EE
N FF
P HH
R 35
s KK
T LL
U MM
v End NN
. P
20 X —
Pif
- 5.1 - Amplitude 115 V
AA  a 51.2 - Period 16.70
BB b
cc e
DD d
EE e
FFf
HH b
PO |
KKk
L 1
MM m
NN n
PP p
RR T
ss s
TT ot
f:"_> Abbreviations: Elco Connectors: J1, J2, J3, etc.
Pin Ex: $25-22 39-MM Slot Connectors:  S1, 2, S3, ete,
Slot 25, Pin 22 | Elco J9, Pin MM |Pin No.'s -3, X, -B,




- 57 -

- 57a - - 57b -
ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER Data Link 45' Site Terminal ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER _ Data Link 45' Site Terminal
CONNECTOR: DESIGNATION __J-5 ; TYPE_Elco ; 38 _PINS CONNECTOR: DESIGNATION __J=6 ; TYPE_Elco 5 38 PINS
SMALL KEY LARGE KEY f PANEL _E CABLE P SMALL KEY LARGE KEY : PANEL B, CABLE E
Pin To — Function Pin To = ___ Function Bin To —— Function __ Bin To = ____ Function
Augat Pin
A NC u A $23-6 A 14 u
B NC v B F 8 1 v
c NC w c 7 B 13 w
D NC x D H 4 2 x
E NC y E 8 c 12 y
F §5-19 Parometer + In z F J 2 3 z
H $5-W Barometer - In AA H N 000 11 AA
3 §5-18 Wind Speed + In BB J K 1 4 BB
K 85-V Wind Speed - In cc K 10 cc 10 cc
L NC DD L L Gnd 5 DD
M NC EE M 10 cC 9 EE
N NC FF N L Gnd 6 FF
P NC HH P NC HH
R NC 3 R 523-M Strobe 7 33
s NC KK s KK
T NC LL T LL
u NC MM U MM
v [ N Enda W v End NN
o ¥ §5-12 Dew Point + In 5 o ¥ .
20 X S5-N Dew Point - In — 20 X —
Py 55-11 Wind Direction + In Py
z S5-M Wind Direction - In z —_— —_— LST in
AA  a N AA a2 I o Stand Alone Panel
BB b NC BB b
cc Spare No. 1 + In cc e
DD d Spare No. 1 - In DD d
EE e Spare No. 2 + In EE e
FF f Spare No. 2 - In FF 1
HH h Spare No. 3 + In HH h
37 j Spare No. 3 - In 33 j
KKk 45' Site Temp + In KK k
LL 1 45' Site Temp - In LL
MM m 45' Room Temp + In MM m
NN n 45" Room Temp - In NN n
PP p NC PP p
RR NC RR T
ss s NC ss s
TT ot NC TT Ot
SE:"_> Abbreviations: Elco Connectors: J1, J2, J3, ete, L, Abbreviations: Elco Connectors: J1, J2, J3, etc.
b Ex: §25-22 J9-MM Slot Connectors: ~ S1, 82, §3, etc. Pin Ex: 525-22 J9-MM Slot Connectors:  S1, §2, S3, etc.
slot 25, Pin 22 | Elco J9, Pin MM |Pin No.’s -3, X, -B, Slot 25, Pin 22 | Elco J9, Pin MM (Pin No.'s -3, -X, -B,
-~ 57c - - 57d -

' st ,
ELCO CONNECTOR LIST FOR BOX/RACK/pRAweR __ Data Link 45' Site Terminal ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER Data Link 45' Site Terminal

CONNECTOR: DESIGNATION _J=7 ; TYPE__Elco ; __38  PINS CONNECTOR: DESIGNATION ___J-8 ; rypg_Elco 38 pms
SMALL KEY . LARGE KEY : PANEL P, CABLE E SMALL KEY . LARGE KEY : PANEL P, CABLE E
Pin To Function Pin  To ction Pin  To nction Pin To Function
Kugat
A $24-8 XR-XL IF Select u A
B 4 15 SR-SL_IF Select v B
c 4 T XR-XL IF Select w c
D | 16 X Band Cal On x D
E 1 v S Band Cal On y E
F 1 17 21 _cm Cal On z F
H 1 v Down Link Xmtrs Off AA H
J 18 WD _Band Trans Pwr BB J
= I 4B Powr— _—
K B WD agd Trans Pur cc K
own
L | 19 _S Band Filter ControlDD L
- "
M 1 x Spare Bit EE M
N 20 Spare Bit PP N ~
P 1y Spare Bit HH p
R 21 Spare Bit JJ R
s . NC KK s
T | NC LL T
u e 22 Remote Ground MM U
v $24-22 Remote Ground End NN v
w NC 56 w
End ——————— Pin End
20_ X NC — 20_>X STATU:
Py 53-5 Rx Out of Lock Py S15-B  Lamp Common DATA LINK RECEIVER S
z §3-15 FOPPL Out of Lock zZ S15-B Lamp Common UP LINK DOWN LINK
A s 4T ¥R Rec Out of Range A Select Bit Return +5
YV (Red) (@) Wait «
BB b 16 XL Rec Out of Range BB b HP/116 Control Select Bit
cc ¢ lu SR Rec Out of Range cc e Computer U/0 Error Lamp (Yel) O Error i
17 SL Rec Out of Range NC
P4 4L SnRecun o Cems P d (6r)  (  Receive ()
EE e 1 v 21 cm Rec Out of Range EE e C i s
FF f 18 FE Box Temp Out of Range FF Ground
] . (tied also to
HH h W Spare Bit HH h ‘le Eassm LED's
3 § _1 19 Spare Bit 37 ] Notch . Back
kk k| X Spare Bit KKk J e W)
LL 1 20 Spare Bit LL 1 Sig. \Lamp
7] s8-2 ) © Displ Gommon
MM m 1y Spare Bit MM m - oarse Displays
NN n 21 N n Vee
— —Spare Bit L —
P p NC PP p (tied also to P/E P/E
- PIMS K& LY
RR B NC RR ;P
ss s 2 (+5 V, 350 mA Input) ss s | 3—8
TT t 5$3-22 TT t S8-2 J 38 Pin Elco
End Abbreviations: Elco Connectors: 1, J2, J3, ete. f;d~> Abbreviations: Elco Connectors: J1, J2, J3, etc.
88 Ex: $26-22 J9-MM Slot Connectors:  S1, $2, S3, etc. bin Ex: $26-22 J9-MM Slot Connectors:  S1, S2, S3, ete.
Pin slot 26, Pin22 | Elco J9, Pin MM |Pin No.’s -3, -X, -B, Slot 25, Pin 22 | Elco J9, Pin MM |Pin No.’s -3, X, -B,




- 58 -

- 58a ~

ELCO CONNECTOR LIST FOR BOX/RACK/DRAWER __Data Link 45' Site Terminal ELCO CONNECTOR LIST FOR wX/RACK/DRAils:R Data Link 45' Site Terminal
CONNECTOR: DESIGNATION _J=9 ; TYPE Elco ; _20 PN CONNECTOR: DESIGNATION __J-10 ; TYPE_ Elco 20 piNs
SMALL KEY . LARGEKEY _____; PANEL P, CABLE E SMALL KEY _____, LARGE KEY ; PANEL E CABLE p
BPin  To  ____ Function Bin To _ ___ Funcion Rin  To . ___ Function Bin To Funetion
A §19-vV Focus + V u 0-10V A §5-22 Focus + In u
ulse + D —_—
B 18 Focus - V ; v e 0-757 mm B 85-Z Focus - In v
c " Focus + V - 0 - 29.8" © S5-A Shield w
D __10 Focus - V. Pulse - x D . —
E y E y
F 2 F —_ z
H AA H AA _
It BB 3 BB
K cc K cc
L - oo L I bD
M X Rotation 4V} = ®E 0-10V M §5-15 Polarization + In EE
N 20 Rotation -V, FF 0-403° N §5-5 Polarization - In  pg -
P ¥ Rotation +V, H P 55-A Shield HE
R s Rotation —vi Pulse = oo R . 5
s KK s R KK
T e woo_ T - LL
v MM u MM
v B NN v . em W
End w Pin End " —_— g?n
20_ X — 20 X -
Pin gy Pin g
z z -
AL 2 AL a -
BB b BB b —_—
cc e cc e —_—
oo 4 DD -
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