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< INTRODUCTION 

The purpose of this Space Technical Data Report (STDR) is to 

familiarize personnel with the operation and service of the 

Gemini B/Laboratory Electrical Interface Substitute,  58B0405O3« 
TV-   ^ ■ ■■■, *■ 

-This STÖR describes the cabinet,  its panels and their functions 

and service instructions for preventive maintenance.    The Gemini 

B/Laboratory Electrical Interface Substitute simulates the Gemini 

B Spacecraft to permit premate testing of the Manned Orbiting 

Laboratory (MQL) vehicle without the spacecraft. . 

JMCDOIVJVf I.«.  DOUGLAS 
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— ________________^__ 

SECTION I 

DESCRIPTION 

1.1 DESCRIPTION 

The Gemini B/Laboratory Electrical Interface Substitute,  58BOU0503-I, 

(Figure 1-1) simulates the Gemini B Spacecraft systems associated with 

the laboratory vehicle at the spacecraft/laboratory vehicle electrical 

Interface.    The equipment provides substitute bilevel signals to sim- 

ulate commands and line functions from the spacecraft Electrical Power 

System, Guidance and Control System,  Communications System, Environ- 

mental Control System and Instrumentation System.    The equipment also 

provides substitute electrical loads to simulate heater,  lighting, 

C-Band Beacon and motor loads.    All substitute bilevel signals and 

laboratory vehicle originated line functions are monitored by the 

cabinet panel meters,  indicators and test Jacks. 

The Gemini B/Laboratory Electrical Interface Substitute is a double- 

bay upright cabinet approximately kk inches wide, Jk inches high and 

30 inches deep; caster mounted for mobility.    Doors on the rear of 

the cabinet provide access to the cabinet wiring and panels.    A cable 

entry panel on the rear of the cabinet provides connections for 115 

vac facility power and interface cabling.    The cabinet also contains 

two writing surfaces and seven blank panels.    Refer to Figure 6-1, 

Section VI for a cabinet cabling diagram. 

AVOJ 



BATE     15 MBB I969 STDR B5-10-7 PAQB       1-2 

1.1.1 CONTROL AND MCHITOR PANEL {5QjXik202k) 

übe Control and Monitor Panel (Figure 1-2) contains controls, Indi- 

cators and test Jacks vblch provide and monitor simulated spacecraft 

functions.    The panel provides substitute 28 vdc bilevel spacecraft 

conmands to the laboratory vehicle, and controls the application of 

simulated electrical loads to the laboratory vehicle 28 vdc power 

buses.    The panel indicators monitor the on/off status of the labora- 

tory vehicle 28 vdc power lines and the substitute bilevel signals. 

übe panel also controls the application of the laboratory vehicle 

28 vdc power, substitute 28 vdc power and 115 vac facility power to 

the cabinet blower and panels.    Selection of the Digital Voltmeter 

monitor functions is also provided by the panel.    A more detailed 

explanation of the panel control, indicator and test Jack functions 

is given in Table U-2, Section IV.    Befer to Figure 6-2, Section VI 

for a panel schematic and Figure 6-7, Section VI for an ac power 

distribution diagram. 

1.1.2 LOAD PANEL (58DOU2031) 

The Load Panel (shown in Figure 1-1) is a plain front panel contain- 

ing the substitute load circuits required for simulating the normal 

electrical loads imposed upon the Laboratory vehicle power supply by 

the applicable spacecraft equipment with the spacecraft mated. 

The panel contains 16 adjustable load resistors and three lamps which 

are accessible from the top of the panel with the panel extended from 

the cabinet. Refer to Figure 6-3, Section VI for a panel schematic. 

MCDONNELL. OOUGLJii 
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Figure 1-2 Control and Monitor Panel (58D042024) 
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1.1.3     DIGITAL VOLTMETER (Y59 S^OA/sWfSA) 

Ohe Hewlett-Packard Model ^UhOA Digital Voltmeter (Figure 1-3), 

equipped with a 3^3A plug-In unit, provides a digital display of 

the various Interface line functions as selected by the DVM FUNCTION 

SELECT switch on the Control and Monitor Panel or the Sensor Monitor 

and Simulation Panel. 

The unit provides a four digit presentation of 0-999.9 »v and 0-999*9 

volts, and indicates polarity automatically. The unit also has self- 

eheck capability. For additional information refer to the applicable 

Hewlett-Packard operating and service manual. 

1.1. U     SENSOR MONITOR AND SIMULATION PANEL (58lX)42025) 

The Sensor Monitor and Simulation Panel (Figure 1-^) provides moni- 

toring of the laboratory vehicle sensors and simulation of the ap- 

plicable spacecraft sensors. Ihe panel meters provide analog read- 

outs of the laboratory vehicle pressure and temperature sensor out- 

puts, coolant pump motor current and bus voltage. 

The panel switches and indicators provide and monitor substitute 

spacecraft bilevel signals to the Interface. Hie panel potentiom- 

eters simulat« the spacecraft Re-entry Control System (RCS) and oxy- 

gen supply pressure sensors. Excitation voltage for the potentiom- 

eters is supplied from the laboratory vehicle and controlled by the 

5 V POWER ON switch on the panel. The panel also provides selection 

of the Digital Voltmeter monitor functions. A more detailed expla- 

nation of the panel control and indicator functions is given in 

AfCl 
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l.l.k SENSOR MONITOR AND SIMULATION PANEL (58D042025)    (Continued) 

Table 4-3,  Section IV.    Refer to Figure 6-k, Section VI for a panel 

schematic. 

1.1.5 DC POWER SUPPLY (Q28-8A-M1) 

The Sorensen Model Q28-8A-M1 DC Power Supply (Figure 1-5) provides 

power for general substitute switching and indicator lamp test. Ihe 

supply has a 18-36 volt range and 8 ampere capability. For additional 

Information refer to the applicable Sorensen instruction manual. 

1.1.6 AUDIO GENERATOR (Y59 CIO 200CDR) 

The Hewlett-Packard Model 200CDR Audio Generator (Figure 1-6) pro- 

vides substitute signals to simulate the spacecraft VHF Receiver 

audio signals. The unit is a wide range, multi-purpose oscillator 

capable of producing signals of 5 cps to 600 Kc. For additional 

information refer to the applicable Hewlett-Packard operating and 

service manual. 

1.1.7 COMMUNICATIONS PANEL (58D042030) 

The Communications Panel (Figure 1-T) provides the capability for 

monitoring various interface line functions concerning that portion 

of the spacecraft Communications System used in conjunction with the 

laboratory vehicle. 

The panel contains indicators and test jacks for monitoring bilevel 

commands and crewman biological functions originating in the labora- 

tory vehicle. A more detailed explanation of the panel control, 

JMOOOJVJVfC.I. DOUOL.JU 
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Figure 1-5 DC Power Supply (Q28-8A-M1) 

MCDONNELL DOUGLAS 
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Figure 1-6   Audio Generator (Y59 C10 200CDR) 

iMOOOIWIVd.1. DOUGt-Ai 



DATE      15 JANUARY 1969 STDR B5-10-7 PAGE 1-10 

COMMUNICATION PANEL 

n 

<y» 

17 
, HF 
■ R I RANSMIT 

PO-vFR 11 
INDICATOR 

TF1T 

B 

_ f-( r A R T  *; A T [    N P u r i 
rREAMAN A -."RE AMAN B * TRANSMl \   AUDIO  TRANSMIT  PO*FR 

-HF   TR 
NO   I ON 

m) (gy) m) (®y m m     ©   © 
VHF   TR        VHP   TR        VHF  TR VHF ON COMMON 

NO   1 OFF      NO 2 ON      N0 20FF      INDICATOR RTN 

^ ^ 

Figure 1-7   Communications Panel (580042030) 

MCDONNELL. DOUGLAS 



■ 

DATE     15 JANUARY I969 STDR B5-10-7 PAQE      1-U 

1.1.7 COMMUNICATIONS PANEL (58DOU203O)    (Continued) 

indicator and test Jack functions is given in Table k-k,  Section IV. 

Refer to Figure 6-5, Section VI for a panel schematic. 

1.1.8 ATTITÜDE CONTROL AND TRANSLATION (ACTS) PANEL (58D042028) 

The ACTS Panel (Figure 1-8) provides simulated attitude and transla- 

tion commands to the laboratory vehicle. The panel controls provide 

substitute pitch, roll and yaw signals, thruster valve energizing 

signals, and attitude control mode signals. The panel indicators 

monitor the corresponding control functions. Power for the panel 

controls is provided by the laboratory vehicle. A more detailed ex- 

planation of the panel control and indicator functions is given in 

Table U-5, Section IV. Refer to Figure 6-6, Section VI for a panel 

schematic. 

1.1.9 PCM SIMULATOR (2T95-01-l-261l92B-Ml) 

The EMR PCM Simulator (Figure 1-9) provides the capability for simu- 

lating that portion of the spacecraft Instrumentation System used in 

conjunction with the laboratory vehicle. The unit provides the means 

for sending pcm signals (5*12 K/bit pern Gemini B format) to and from 

the laboratory vehicle. For additional information refer to the ap- 

plicable EMR instruction manual. 

1.1.10 BLOWER ASSEMBLY (RC2EBU12A) 

The Blower Assembly (Figure 1-10) provides cooling air for the cabinet 

equipment.    The blower air intake is through a permanent-type dust 

filter located on the front panel.    Blower power is controlled by the 

MCDOMNELL. DOUGLAi 
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l.I.LO BLOWER ASSEMBLY (RC2EBU12A)    (Continued) 

AC POWER ON switch on the Control and Monitor Panel. For additional 

information refer to the McLean Engineering Laboratories instruction 

manual for RC2EB412A Blower. 

1.2 RELATED EQUIPMENT 

The Gemini B/Laboratory Electrical Interface Substitute does not 

require additional Aerospace Ground Equipment (AGE) for normal 

operation. Standard laboratory test equipment may be used as re- 

quired for test Jack monitor functions. 

1.3 FACILITY REQUIREMENTS 

The power requirements for the Gemini B/Laboratory Electrical Inter- 

face Substitute are as follows: 

(a)    115 vac, 60 cps,  single-phase facility power. 

JitOOOiVJVf 1.1. OOt/CH-AI 
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O 
SECTION II 

TEST EQUIPMENT AND SPECIAL TOOLS 

2.1 TEST BCWIFMENT 

Standard laboratory test equipment is required for calibration and 

maintenance of the Gemini B/Laboratory Electrical Interface Substi- 

tute 

o 

2.2 SPECIAL TOOLS 

The special tools required for maintenance of the Gemini B/Labora- 

tory Electrical Interface Substitute are listed In Table 2-1. 

PART NO. NOMENCLATURE APPLICATION    | 

15PA19 Bulb Puller 
(Minneapoll s-Honeywell) 

For replacing de- 
fective panel lamps. 

Table 2-1 Special Tools 

MCDONNELL. OOUGLAi 
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SECTION III 

PREPARATION FOR USE, SHIPMENT AND STORAGE 

3-1      PREPARATION FOR USE 

The following procedures shall be perfonned before Initial use, 

after prolonged storage, and after major repair or modification. 

(a) Perform a visual inspection of the cabinet and panels. 

(b) Calibrate the cabinet mounted equipment by performing the 

procedures of Paragraph 5*2.2. 

(c) Perform an acceptance test of the cabinet equipment in ac- 

cordance with ATP $8D900192. 

3-2      PREPARATION FOR SHIPMENT 

Refer to MIL-E-17555 for preparation for shipment instructions. 

3.3      PREPARATION FOR STORAGE 

Refer to MIL-E-17555 for preparation for storage instructions. 

IHCDONMCLL OOUOLAi 
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SECTIC» IV 

OPERATION 

FUNCTIONS OF PAHEL COMPOMENTS 

COM4ERCIAL BQUIBffiNT 

Refer to the applicable manufacturer's instruction manual for func- 

tions of components of the commercial equipment listed in Table k-1. 

h.l 

U.l.l 

U.1.2 

PART/MODEL NUMBER NOMENCLATURE MANUFACTURER 

y59 CIO 200CDR Audio Generator Hewlett-Packard  | 

y59 SW^OA/SU^SA Digital Voltmeter with 
plug-in unit 

Hewlett-Packard 

2795-01-1-26U92B-M1 PCM Simulator EMR 

Q28-8A-M1 Power Supply Sorensen       | 

Table U-l Commercial Equipment 

CONTROL AND MONITOR PANEL 

Functions of the Control and Monitor Panel (Figure 1-2) controls, 

indicators and test Jacks are explained in Table k-2. 

|          COMPONENT FUNCTION 

LABORATORY BUS DISPLAY - 

LINE 1, LINE 2,    DS12 
LINE 3 and LINE   thru 

1  k  indicators      DS15 

DISCONNECT LINES - 

1-2 and 3-h  switch S5 & 
-indicators      DS5, 

S6 & 
DS6 

Provide monitoring of the 28 vdc power j 
lines from the laboratory vehicle. The 
indicators are illuminated with the ap- 
plicable power lines energized. 

Provide a means to disconnect the labo- 
ratory vehicle 28 vdc power lines from 
the substitute panel circuits. Illu-  j 
minated when depressed to OFF (power   { 
lines disconnected) condition.        1 

Table k-2   Control and Monitor Panel Component Functions 
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U.1.2 CONTROL AND MONITOR PANEL    (Continued) 

COMPONENT FrmCTION 

PUMP CONTROL - 

PRI and SEC - LOCAL 
ON/OPF/REMOTE 

ST, 
S8 

LOAD CONTROL - 

RCS HTR CNTL-PEAK/ 
OFF/AVG switch 

Sll 

H2O EVAP HEATER 
switch 

SIT 

C-BAND BCN switch S12 

SUIT COMPRESS 
switch 

S13 

In LOCAL ON position, the switches 
simulate spacecraft control of the ECS 
primary and secondary coolant pump cir- 
cuits. In REMOTE position, the switches 
provide laboratory vehicle control of 
the simulated coolant pump circuits. 
The switches connect the applicable sub- 
stitute load in the Load Panel to the 
laboratory vehicle 28 vdc power lines to 
simulate the coolant pump electrical 
loads. 

Simulates the spacecraft RCS heater 
control circuit. The switch connects 
the applicable substitute load in the 
Load Panel to the laboratory vehicle 
28 vdc power lines to simulate average 
or peak heater electrical loads. 

Simulates the spacecraft RCS water evap- 
orator heater control circuit. The 
switch connects the applicable substitute 
load in the Load Panel to the laboratory 
vehicle 28 vdc power lines to simulate 
the heater electrical load. 

Simulates the spacecraft C-Band Beacon 
control circuit. The switch connects 
the applicable substitute load in the 
Load Panel to the laboratory vehicle 28 
vdc power lines to simulate the C-Band 
Beacon electrical load. 

Simulates the spacecraft suit compres- 
sor control circuit. The switch con- 
nects the applicable substitute load 
in the Load Panel to the laboratory ve- 
hicle 28 vdc power lines to simulate 
the compressor electrical load. 

Table h-2    Control and Monitor Panel Component Functions (Continued) 
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U.1.2 CONTROL AND MONITOR PANEL    (Continued) 

COMPONENT FUNCTION 

LOAD CONTROL - (Continued) 

CABIN LTS switch Slh 

TRANSF LTG - LAB 
LTG CNTL/TUNNEL 
LTS switch 

S15 

LAB SEP-FIRE switch SIO 

CABIN PRESS CONTROL- 
PRESS/DEPRESS switch 

S9 

DVM FUNCTION SELECT 
switch 

COOLANT PUMP ON • 

PRIMARY and 
SECONDARY indi- 
cators 

Sl6 

DSIO, 
DSU 

Simulates the spacecraft Interior light- 
ing control circuit. The switch con- 
nects the applicable substitute load in 
the Load Panel to the laboratory vehicle 
2B vdc power lines to simulate the cabin 
lights electrical load. 

Simulates the spacecraft transfer light- 
ing control circuit. The switch con- 
nects the applicable substitute load in 
the Load Panel to the laboratory vehicle 
28 vdc power lines to simulate the labo- 
ratory lights or tunnel lights electri- 
cal load. 

Simulates the spacecraft/laboratory 
vehicle separation guillotine firing 
control circuit. The switch provides 
28 vdc to the laboratory vehicle pre- 
guillotine isolation relay. 

Simulates the spacecraft to laboratory 
vehicle pressurization and depressuri- 
zation control circuit. The switch pro- 
vides 28 vdc to the applicable labora- 
tory vehicle circuits. 

Provides selection of the particular 
signal to be monitored on the Digital 
Voltmeter. 

Monitor the status of the laboratory 
vehicle control signals to the simu- 
lated primary and secondary coolant 
pumps when the pump control switches 
are in the remote position. The indl- 
tors are illuminated with the PUMP CON- 
TROL switches in the LOCAL OS  position. 

Table U-2 Control and Monitor Panel Component Functions (Continued) 
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k.1.2 CONTROL AND MONITOR PANEL    (Continued) 

COMPONENT 

CONVERTER SELECT 

PRIMARY and 
SECONDARY 
indicators 

DS8, 
DS9 

DC-DC CONVERTER 
indicator 

DS7 

DVM SELECT switch- 
indicator 

INDECATOR TEST 
switch-indicator 

DC POWER ON switch- 
indicator 

AC POWER ON switch- 
Indicator 

PRE GUIL. ISQL I 

S3, 
DS3 

82, 
DS2 

SI, 
DS1 

+28 VDC test Jack  TP5 

FUNCTKW 

Monitor the status of the DC-DC Convert- 
er control from the laboratory vehicle. 
The applicable indicator Is Illuminated 
when the spacecraft primary or secon- 
dary DC-DC Converter Is selected by 
laboratory vehicle control. 

Monitors the on/off status of the space- 
craft DC-DC Converters. The Indicator 
Is illuminated when the primary and/or 
secondary DC-DC Converter circuits are 
activated by laboratory vehicle control. 
The DC-DC Converter control circuit is 
connected to a substitute load In the 
Load Panel to simulate the spacecraft 
DC-DC Converters electrical loads. 

Enables the Digital Voltmeter functions 
to be selected by the Control and Moni- 
tor Panel. The switch Is Illuminated 
when depressed to ON (dvm enable) con- 
dition. 

When depressed, the switch Illuminates 
all control and monitor panel Indicators 
for lamp test. 

Controls the substitute 28 vdc power to 
all using panels within the cabinet. 
The  switch is illuminated when depressed 
to ON (dc power on) condition. 

Controls the 115 vac power to the cabi- 
net wlremold for the blower and using 
panels. The switch Is Illuminated when 
depressed to ON (ac power on) condition. 

Test point, for monitoring the 28 vdc in- 
put to the panel LAB SEP switch for pre- 
gulllotlne Isolation relay No. 1. 

Table U-2 Control and Monitor Panel Component Functions (Continued) 
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U.1.2 CONTROL AND MONITOR PANEL   (Continued) 

COMPONENT 

PRE GUIL. I SOL 1 - (Continued) 

FIRE SIG test Jacks TP6 

PRE GUIL. ISCL 2 - 

+28 VDC test Jacks TP8 

FIRE SIG test Jacks    TP7 

LINE I test Jacks TPU, 
TPIB 

LINE 2 test Jacks TP2A, 
TKB 

LINE 3 test Jacks TP3A, 
TP3B 

LINE k test Jacks TPU, 
TPUB 

AC 12 AMP fuse 

DC 8 AMP fuse 

FUNCTION 

Test point for monitoring the 28 vdc 
output fron the panel LAB SEP switch 
to pregulllotlne isolation relay NO. 1. 

Test point for monitoring the 28 vdc in- 
put to the LAB SEP switch for pregull- 
lotlne isolation relay No. 2. 

Test point for monitoring the 28 vdc 
output from the LAB SEP switch to pre- 
gulllotlne isolation relay No. 2. 

Test points for monitoring the 28 vdc 
power line input fron the laboratory 
vehicle. TP1A is positive and TPIB 
is negative. 

Test points for monitoring the 28 vdc 
power line 2 input from the laboratory 
vehicle. TP2A is positive and TP2B 
is negative. 

Test points for monitoring the 28 vdc 
power line 3 input from the laboratory 
vehicle. TP3A is positive and TP3B is 
negative. 

Test points for monitoring the 28 vdc 
power line k input from the laboratory 
vehicle. TPUA is positive and TPUB is 
negative. 

Provides overload protection for 115 
vac input power. 

Provides overload protection for the 
substitute 28 VDC Power Supply. 

Table k-2   Control and Monitor Panel Component Functions (Continued) 
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U.1.2 

U.1.3 

. 

CONTROL AND MONITOR PANEL    (Continued) 

COMPONENT FUNCTION                                       | 

DC ^ AMP fuse Provides overload protection between the 
laboratory vehicle 28 vdc bus and the       j 
transfer lights circuit.                                 | 

Table h-2   Control and Monitor Panel Component Functions    (Continued) 

SENSOR MONITOR AND SIMULATION PANEL 

Functions of the Sensor Monitor and Simulation Panel (Figure 1-k) 

controls and indicators are explained in Table k-3. 

COMPONENT 

Panel meters 

DVM FUNCTION SELECT 
switch 

INPUT SELECT switch 

PRIMARY switch- 
indicator 

SECONDARY switch- 
indicator 

MI, 
M2 

S6 

S7 

ak, 
DSU 

S5 
DS5 

FUNCTION 

DVM SELECT switch S3, 
DS3 

CKT l/CKT 2 
switch/indicator 

S8, 
DS6 

Monitor temperature, pressure, current 
and voltage parameters as selected by 
the panel INPUT SELECT switch. 

Selects the particular signal to be 
monitored by the Digital Voltmeter. 

Selects the particular signal to be 
monitored on the panel meters. 

Provide a substitute 28 vdc primary 
and/or secondary spacecraft coolant 
pump failure signal to the laboratory 
vehicle monitoring equipment. The 
switches simulate a loss of coolant 
pump pressure and are illuminated 
when depressed to ON (failed) condi- 
tion. 

Enables the Digital Voltmeter functions 
to be selected from the Sensor Monitor 
and Simulation Panel. The switch is 
illuminated when depressed to ON (dvm 
select) condition. 

Selects switching circuit 1 or 2 for 
the Digital Voltmeter. 

Table U-3 Sensor Monitor and Simulation Panel Component Functions 

i 
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U.I.3 SENSOR MONITOR AND SIMULATION    (Continued) 

COMPONENT 

INDICATOR TEST 
svitch-indicator 

5V POWER ON switch- 
indicator 

SENSOR A - RCS H2 
SOURCE PRESS 
potentiometer 

SENSOR B - RCS H« 
SOURCE PRESS 
potentiometer 

SENSOR A - RCS O2 
SOURCE PRESS 
potentiometer 

SENSOR B - RCS 02 
SOURCE PRESS 
potentiometer 

SENSOR A - RCS FUEL 
TANK PRESS 
potentiometer 

SENSOR B - RCS FUEL 
TANK PRESS 
potentiometer 

LH - SEC O2  SUPPLY 
PRESS potentiometer 

RH - SEC 0^ SUPPLY 
PRESS potentiometer 

S2, 
DS2 

SI, 
DS1 

B3 

RU 

R5 

R6 

R7 

R8 

R9 

RIO 

FUNCTION 

When depressed, the switch Illuminates 
all Sensor Monitor and Simulation Panel 
Indicators for lamp test. 

Controls the +5 vdc input power from the 
laboratory vehicle for sensor simulation 
signals. The switch is illuminated when 
depressed to ON (5V power on) condition. 

Simulates the spacecraft RCS (system A) 
Hg pressure sensor by applying a 0-3 vdc 
signal to the applicable Interface wiring. 

Simulates the spacecraft RCS (system B) 
Ho pressure sensor by applying a 0-3  vdc 
signal to the applicable interface wiring. 

Simulates the spacecraft RCS (system A) 
Op pressure sensor by applying a 0-5 vdc 
signal to the applicable interface wiring. 

Simulates the spacecraft RCS (system B) 
Op pressure sensor by applying a 0-5 vdc 
signal to the applicable Interface wiring. 

Simulates the spacecraft RCS (system A) 
fuel tank pressure sensor by applying a 
0-5 vdc signal to the applicable Inter- 
face wiring. 

Simulates the spacecraft RCS (system B) 
fuel tank pressure sensor by applying a 
0-5 vdc signal to the applicable inter- 
face wiring. 

Simulates the spacecraft left-hand secon- 
dary oxygen supply pressure sensor by 
applying a 0-5 vdc signal to the appli- 
cable interface wiring. 

Simulates the spacecraft right-hand secon- 
dary oxygen supply pressure sensor by 
applying a 0-5 vdc signal to the appli- 
cable interface wiring. 

I 

Table U-3    Sensor Monitor and Simulation Panel Component Functions 
(Continued) 
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U.1.3 

1 

SEHSOR MOMITOR AND SIMULATION    (Continued) 

COMPONENT FUNCTION                                       | 

SQUIB BATT C/P TEMP        R15 
potentiometer 

COOLING WATER LINE          Rl6 
TEMP potentloneter 

Simulates the spacecraft squib battery 
temperature sensor by applying a 0-30        | 
millivolt signal to the applicable in- 
terface wiring.                                                   i 

Simulates the cooling water line tem-         \ 
perature sensor by applying a 0-30 
millivolt signal to the applicable 
Interface wiring. 

Table k-3    Sensor Monitor and Simulation Panel Cümponent Functions 
(Continued) 

U.I.If COMMUNICATIONS PANEL 

Functions of the Communications Panel (Figure 1-7) controls,  Indicators 

and test Jacks are explained in Table k-k. 

COMPONENT 

, VHF TR #1 indicator DS2 

VHF TR #2 Indicator   DS3 

TRANSMET POWER 
indicator 

DSk 

INDICATOR TEST 
switch-indicator 

SI, 
DS1 

FUNCTION 

Monitors the on/off status of the labo- 
ratory vehicle control for the spacecraft 
#1 VHF Transmitter. Hie indicator is 
illuminated with #1 VHF Transmitter se- 
lected at the laboratory vehicle. 

Monitors the on/off status of tl^e labo- 
ratory vehicle control for the spacecraft 
#2 VHF Transmitter. The indicator is 
Illuminated with #2 VHF Transmitter se- 
lected at the laboratory vehicle. 

Monitors the 28 vdc transmit enable sig- 
nal from the laboratory vehicle. The 
indicator is illuminated when spacecraft 
VHF Transmitter control is commanded 
from the laboratory vehicle. 

When depressed, illuminates all Coramuni- 
cations Panel indicators for lamp test. 

Table k-k    Canmuni cat ions Panel Component Functions 
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«MM 

DATE   15 JANUARY 1969 STDR B5-10-7 FAQB     ^-9 

k.l.h COMMUNICATIONS PANEL    (Continued) 

COMPONENT 

HEART RATE INPUT - 

CREWMAN A test 
Jacks 

TP1A, 
TPIB 

CREWMAN B test 
Jacks 

TP2A, 
TP2B 

TRANSMIT AUDIO 
test Jacks 

TP3A, 
TP3B 

TRANSMET POWER 
test Jacks 

TPU, 
TPl+B 

VHP TR NO. 
test Jack 

I ON TP5  ' 

VHP TR NO. 
test Jack 

1 OFF TP6 

VHP TR NO. 
test Jack 

2 ON TPT 

VHP TR NO. 
test Jack 

2 OFF TP6 

VHP ON INDICATOR 
test Jack 

TP9 

COWON HTN test Jack TPIO i 

FUNCTION 

Test points for providing blomedlcal 
signals to the laboratory vehicle. 

Test points for providing blomedlcal 
signals to the laboratory vehicle. 

Test points for monitoring the space- 
craft VHP Transmitter audio signals 
from the laboratory vehicle. 

Test points for monitoring the 28 vdc 
transmit enable signal from the labo- 
ratory vehicle. 

Test point for monitoring the #1 VHF 
Transmitter "on" ccnmand from the 
laboratory vehicle. 

Test point for monitoring the #1 VHF 
Transmitter "off" command from the 
laboratory vehicle. 

Test point for monitoring the #2 VHF 
Transmitter 
laboratory vehicle. 

"on" command from the 

Test point for monitoring the #2 VHF 
Transmitter "off" command from the 
laboratory vehicle. 

Test point for monitoring the on/off 
status of #1 and/or #2 VHF 
Transmitters. 

Test point for the laboratory vehicle 
28 vdc common return. 

Table k-k    Connmni cat ions Panel Component Functions (Continued) 
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i. U.1.5     ATTITUDE CCWTRQL AND TRANSLATION (ACTS) PANEL 

Functions of the ACTS Panel (Figure 1-8) controls, indicators and test 

Jacks are explained in Table U-5. 

COMPONENT 

AÜTITUDE CONTROL - 

ROLL R/L svitch Sl6 

PITCH UP/DN switch      SIT 

FUNCTION 

YAW R/L switch Sl8 

Ay  CONTROL 
switch 

S19 

ATTITUDE CONTROL MODE: 

EMER-OFF switch- 
indicator 

S5, 
DS5 

Provides substitute normal direct roll 
signals with the ATTITUDE CONTROL MODE, 
NORM-DIRECT switch depressed to ON (il- 
luminated) condition. Provides substi- 
tute emergency direct roll signals with 
the ATTITUDE CONTROL MODE, EMER-ETRECT 
switch depressed to ON (illuminated) 
condition. 

Provides substitute normal direct pitch 
signals with the ATTITUDE CONTROL MODE, 
NORM-DIRECT switch depressed to ON (il- 
luminated) condition. Provides substi- 
tute emergency direct pitch signals 
with the ATTITUDE CONTROL MODE, EMER- 
DIRECT switch depressed to ON (illumi- 
nated) condition. 

Provides substitute normal yaw signals 
with the ATTITUDE CONTROL MODE, NORMAL 
-DIRECT switch depressed to ON (illu- 
minated) condition. Provides substi- 
tute emergency yaw signals with the 
MTITUDE CONTROL MODE, EMER-DIRECT 
switch depressed to ON (illuminated) 
condition. 

Provides a substitute  4v translation 
thrust command signal with the ISOLA- 
TION VALVE CONTROL, 1-3-OFEN or 2-k- 
OPEN switches depressed to ON (illumi- 
nated) condition. 

When depressed to ON (illuminated) con- 
dition, disables the EMER-DIRECT switch- 
ing circuit. 

Table U-5 ACTS Panel Component Functions 
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^.1.5 ATTITUDE CONTROL AND TRANSLATION (ACTS) PANEL (Continued) 

COMPONENT 

ATTITUDE CONTROL MODE: 

EMER-DIRECT switch- S6, 
Indicator        DS6 

NORM-LVOP switch-   S?, 
indicator DST 

NORM-OFP switch-    S8, 
indicator DS8 

NORM-DIRECT switch- S9, 
indicator DS9 

ISOLATION VALVE CONTROL: 

I-3-CLOSE switch-   SIO, 
indicator DSIO 

I-3-QFP switch-    SL1, 
indicator DSU 

I-3-OPEN switch-    SI2, 
indicator DSI2 

2-U-CLOSE switch-   S13, 
Indicator DS13 

2-U-QFF switch- 
indicator DSlk 

FUNCTION 

(Continued) 

Provides and monitors substitute emer- 
gency direct 28 vdc power to the ATTI- 
TUDE CONTROL-RCLL, PITCH and YAW swit- 
ches when depressed to ON (illuminated) 
condition. 

Provides and monitors a substitute local 
vertical orbital plane (LVOP) 28 ydc 
signal when depressed to ON (illuminated) 
condition. 

Removes 28 vdc substitute power from the 
NORM-DIRECT and NORM-LVOP switches when 
depressed to ON (illuminated) condition. 

Provides and monitors substitute normal 
direct 28 vdc power to the ATTITUDE 
CONTROL-ROLL, PITCH and YAW switches 
when depressed to ON (illuminated) con- 
dition. 

Provides and monitors a substitute 28 
vdc close command signal for sectors 1 
and 3 thruster isolation valves. 

When depressed to ON (illuminated) con- 
dition, disables the 1-3-OPEN and 1-3- 
CLOSE switch circuits. 

Provides and monitors a substitute 28 
vdc open command signal for sectors 1 
and 3 thruster isolation valves. 

Provides and monitors a substitute 28 
vdc close caumand signal for sectors 2 
and U thruster isolation valves. 

Slk,        When depressed to ON (illuminated) con- 
dition, disables the 2-U-OPEN and 2-U- 
CLOSE switch circuits. 

Table U-5 ACTS Panel Component Functions (Continued) 
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U.I.5 ATTITUDE COMTRQL AHD TRANSLATION (ACTS) PAHEL    (Continued) 

COMPONENT 

ISOLATION VALVE CONTROL: 

2-4-OPEN switch     SI5, 
indicator DS15 

ACTS TANKS-OPEN     82, 
switch-indicator    DS2 

ACTS ENABLE-LAB     S3, 
switch-indicator   DS3 

ACTS ENABLE-GEMINI  Sk, 
switch-indicator   DSU 

INDICATOR TEST 
switch/indicator 

28 VDC PWR test     TP1 
Jack 

DIR MODE test jack  TP2 

LVOP test Jack TP3 

EHER DIR test Jack TPh 

ISOLATION 2-U- 28V TP5 
test Jack 

ISOLATION 2-k. TP6, 
OPEN/CLOSE test     TPT 
Jacks 

FUNCTION 

(Continued) 

Provides and monitors a substitute 28 
vdc open command signal for sectors 2 
and h  thruster isolation valves. 

Provides a substitute 28 vdc open can- 
mand signal for ACTS fuel pressurant 
bottles 1, 2, 3 and k. 

Disables the ACTS ENABLE-GEMTNI switch 
circuit when depressed to ON (illumi- 
nated) condition. 

When depressed to ON (illuminated) 
condition, enables the substitute 28 
vdc ^ be applied to the remaining ACTS 
Paru.i switching circuits. 

When depressed, 111 vnninates all ACTS 
Panel indicators for lamp test. 

Test point for monitoring 28 vdc logic 
power from the laboratory vehicle bus. 

Test point for monitoring substitute 
normal direct mode signal to the labo- 
ratory vehicle. 

Test point for monitoring substitute 
LVOP mode signal to the laboratory ve- 
hicle. 

Test point for monitoring emergency 
direct signal to the laboratory vehicle. 

Test point for monitoring 28 vdc power 
from the laboratory vehicle bus for sec- 
tors 2 and k  isolation valve control. 

Test points for monitoring the open and 
close command signals to sectors 2 and 
h thruster isolation valves. 

Table U-5 ACTS Panel Component Functions (Continued) 
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U.1.5 ATTITUDE CONTROL AND TRANSLATION (ACTS) PANEL (Continued) 

COMPONENT 

TANKS 1, 2,  3, k - 
OPEN test Jack 

TP6 

ISOLATION 1-3- 
28V test jack 

TP9 

ISOLATION 1-3- 
OPEN/CLOSE 
test Jacks 

TPIO, 
TPll 

ROLL-R/L 
test Jacks 

TP12, 
TP13 

EMER ROLL-R/L 
test Jacks 

TPlU, 
TP15 

PITCH UP/DN 
test Jacks 

TP16, 
TPIT 

EMER PITCH-UP/DN 
test Jacks 

TP18, 
TP19 

YAW R/L test Jacks TP20, 
TP21 

EMER YAW R/L 
test Jacks 

TP22, 
TP23 

AW 2-V1-3 
test Jacks 

TP2U, 
TP25 

FUNCTION 

Test point for monitoring the open ccn- 
mand signal to the ACTS fuel pressurant 
bottles. 

Test point for monitoring 28 vdc power 
from the laboratory vehicle bus for 
sectors 1 and 3 isolation valve control. 

Test points for monitoring the open and 
close command signals to sectors 1 and 
3 thruster Isolation valves. 

Test points for monitoring the substi- 
tute normal direct roll command signals. 

Test points for monitoring the substi- 
tute emergency direct roll command sig- 
nals. 

Test points for monitoring the substi- 
tute normal direct pitch comnand signals. 

Test points for monitoring the substi- 
tute emergency direct pitch comand 
signals. 

Test points for monitoring the substi- 
tute normal direct yav comnand signals. 

Test points for monitoring the substi- 
tute emergency direct yav comnand sig- 
nals. 

Test points for monitoring the substi- 
tute 4V translation thrust comnand 
signals. 

Table U-5 ACTS Panel Component Functions (Continued) 

k.2 PRE-OPERATIONAL VALIDATION 

The following pre-operational validation is to be performed prior to 

each usage of the Gemini B/Laboratory Electrical Interface Substitute. 
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4.2.1 EQUIPMENT REQUIRED 

. No additional equipment is required for performing the following 

pre-operational checks. 

k.2.2 SET-UP 

(a) Check the cabinet equipment for obvious physical damage. 

(b) Verify that the inter-cabinet wiring cables and/or power Input 

cable are properly connected to the panel connectors. 

(c) Verify that all cabinet mounted ccmmercial equipment ac power 

cords are plugged into the wire-mold utility strip. 

(d) Connect the cabinet ac power input cable to a 115 vac, 60 cps, 

single-phase power source. 

U.2.3     PROCEDURE 

(a) Depress the AC POWER ON switch on the Control and Monitor Panel 

to ON condition. Verify that the switch illuminates and the 

cabinet blower is operating. 

(b) Set the DC Power Supply POWER switch to ON position and adjust 

the Ol/TPlfP control to obtain a reading of 28 vdc on the power 

supply voltmeter. 

(c) Depress the DC POWER ON switch on the Control and Monitor Panel 

to ON condition. Verify that the switch illuminates. 

(d) Depress the panel INDICATOR TEST switch momentarily and verify 

that all Control and Monitor Panel indicator lamps are illuminated. 

(e) Depress the INDICATOR TEST switch on the Sensor Monitor and Simu- 

lation Panel momentarily and verify that all Sensor Monitor and 

Simulation Panel Indicator lamps are illuminated. 

MCDONNELL DOUGLAS 
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k.2.3 PROCEDURE (Continued) 

(f) Depress the INDICATOR TEST switch on the CoBBunications Panel 

momentarily and verify that all Communications Panel lamps are 

illuminated. 

(g) Depress the INDICATOR TEST switch cm the ACTS Panel momentarily 

and verify that all ACTS Panel lamps are illuminated. 

(h) Set the POWER switch on the Digital Voltmeter to ON position. 

Verify that the POWER indicator illuminates and the unit is 

operative. 

(i) Depress the POWER switch on the PCM Simulator to ON condition. 

Verify that the switch illuminates and the unit is operative. 

(J) Set the POWER switch on the Audio Oscillator to CM position 

and verify that the unit is operative, 

(k) Depress the DISCONNECT LINES 1-2, 3-U switches on the Control 

and Monitor Panel to ON (illuminated) condition. 

(1) Depress the DC POWER ON switch on the Control and Monitor Panel 

to OFF (extinguished) condition, 

(m) Depress the AC POWER ON switch on the Control and Monitor Panel 

to OFF (extinguished) condition. 

U.3      OPERATION 

The following procedures provide instructions for starting and stopping 

the equipment. For the operating procedure for the Gemini B/Laboratory 

Electrical Interface Substitute refer to the applicable test procedures. 

' 
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U.3.I EQUIPMENT REQUIRED 

No additional equipment is required for operating the cabinet.     Op- 

tional commercial equipment may be used for monitoring the panel 

test points. 

U.3.2 SET-UP 

(a) Connect the laboratory vehirle interface wiring to the cabinet. 

cable entry panel in accordance with the applicable test pro- 

cedures. 

(b) Position the PUMP CONTROL and LOAD CONTROL switches on the Con- 

trol and Monitor Panel to OFT'' position. 

(c) Position all toggle switches on the Control and Monitor Panel 

to the OFF position. 

(d) Activate the laboratory vehicle power supplies and equipment as 

required by the applicable test procedures. 

^.3.3     POWER-UP 

(a) Depress the AC POWEPi ON switch on the Control and Monitor Panel 

to ON (illuminated) condition. 

(b) Depress the DC POWER ON switch on the Control and Monitor Panel 

to ON (illuminated) condition. 

NOTE 

The 5V POWER ON switch on the Sensor 

Monitor and Simulation Panel and the 

remaining controls on the cabinet 

panels and commercial equipment 

will be positioned as required by 

the applicable test procedures. 
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^.3.U    SHUTDOWN 

(a) Depress the DC POWER ON switch on the Control and Monitor Panel 

to OFF (extinguished) condition. 

(b) Depress the AC POWER ON switch on the Control and Monitor Änel 

to OFF (extinguished) condition. 

(c) Return all the remaining panel switches and cabinet mounted ccn- 

mercial equipment POWER switches to OFF position. 

U.3.5     EMERGENCY SHUTDOWN 

Depress the AC POWER ON switch on the Control and Monitor Panel to 

OFF (extinguished) condition. 

MCDONNELL DOUGLAS 
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SECTION V 

PREVENTIVE MAINTENANCE AND CALIBRATION 

5.1 

5.1.1 

PREVENTIVE MAINTENANCE 

The preventive maintenance requirements for the Gemini B/Laboratory 

Electrical Interface Substitute are specified in the AGE Preventive 

Maintenance Requirements Summary (Product Support Report P.S. 339)' 

Table 5-1 lists the items identified in the maintenance summary and 

the type of maintenance required. A reference is provided for items 

requiring specific maintenance procedures. 

|      ITEM TYPE MAINTENANCE REFERENCE     j 

Cabinet Visual Inspection 

Blowev air filter Cleaning Paragraph 5.1.1  | 

Digital Voltmeter Calibration Paragraph 5.2.2.2 

Audio Oscillator Calibration Paragraph 5.2.2.2 

Power Supply Calibration Paragraph 5.2.2.2 

Sensor Monitor and Calibration Paragraph 5.2.2.2 
Simulation Panel 

Table 5-1    Preventive Maintenance Requirements 

CLEANING 

(a)    Wash blower air filter with water, dry and recoat with Filter 

Coat kll, Research Products Corporation. 

NOTE 

Access to the blower filter is ob- 

tained by removing the grille from 

the front of the blower assembly. 

JfcfCOO/WJVfl.f.  OOUGLAi 
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5.2 CALIBRATION 

5.2.1 FREQUENCY OF CALIBRATION 

The Gemini B/Laboratory Electrical Interface Substitute shall be 

calibrated at intervals specified in the AGE Preventive Maintenance 

Requirements Sianmary (Product Support Report P.S. 339)* after replace- 

ment of components, or in the event of a malfunction. 

5.2.2 CALIBRATION PROCEDURES 

The following calibration procedures are provided to ensure that 

the Gemini ß/Läboratory Electrical Interface Substitute meets spe- 

cified requirements. 

5.2.2.1        Equipment Required 

The equipment required for calibrating the cabinet components is 

standard laboratory test equipment or equipment defined in the ap- 

plicable manufacturer's instruction manuals. 

5.2.2.2        Procedure 

(a)    Calibrate the Sensor Monitor and Simulation Panel meters using 

standard laboratory procedure to the specifications shown in 

Table 5-2. 

ITEM RANGE ACCURACY 

Mcroammeter (2 each) 
(Simpson Model 3323, 
0-100 microampere 
movement) 

0-5 volts + 2* 

Table 5-2    Meter Calibration Specifications 

MCOi 
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(   j 

5*2.2.2       Procedure    (Continued) 

(b)    Calibrate the commercial equipment listed in Table 5-3 in accor- 

dance with the applicable manufacturer's instruction manuals. 

PART/MODEL NUMBER NOMENCLATURE MANUFACTURER 

Y59 IkkOA/lkkVi 

Y59 CIO 200CDR 

Q28-8A-M1 

Digital Voltmeter 

Audio Oscillator 

DC Power Supply 

Hewlett-Packard  j 

Hewlett-Packard  j 

Sorensen       j 

Table 5-3    Ccnmercial Equipment Calibration 

IMICDOHiniELL. OOtSGI.44 
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6.1 

SECTIQU VI 

LIST OF SUBASSEMBLIES AND DIAGRAMS 

LIST OF SUBASSEMBLIES 

Table 6-1 Is a list of subassemblies for the Gemini B/Laboratory 

Electrical Interface Substitute (58B0UO5O3)« 

PART NUMBER 

58D0U2028-11 

Y59 CIO 200CDR 

RC2EBU12A 

58lX)U2029-3 

58D0U2029-5 

58D0U2029-7 

581)0^2029-9 

58D0U2029-11 

581X^2029-13 

58lX)U2029-15 

580)^2029-17 

58O)U2029-19 

580)^2030-1 

38Wk202h-l 

Y59 31^OA/3I^3A 

58OA2031-1 

NOMENCLATURE/MANUFACTURER 

ACTS Ranel 

Audio Oscillator 
(Hewlett-Packard) 

Blower Assembly 
(McLean Engineering Lab.) 

Cable Assembly 

Cable Assembly 

Cable Assembly 

Cable Assembly 

Cable Assembly 

Cable Assembly 

Cable Assembly 

Cable Assembly 

Cable Assembly 

Communications Panel 

Control and Monitor Panel 

Digital Voltmeter 
(Hewlett-Packard) 

Load Panel 

Table 6-1   List of Subassemblies 

IHCDOMMELL. OOISOI.AJ 
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6.1 LIST CP SUBASSEMBLIES    (Continued) 

PART NUMBER NOMENQiATURE/MANUPACTURER                       j 

2795-01-1-26U92B-M1 PCM Simulator ' 
(EMR) 

Q28-8    Ml Power Supply | 
(Sorensen)                                                 j 

,   58DOU2025-1 Sensor Monitor and Simulation Panel  j 

Table 6-1   List of Subassemblies    (Continued) 

6.2 DIAGRAMS 

Figure 6-1 is a cabling diagram for the cabinet. 

Figures 6-2 through 6-6 are schematics for the equipment panels. 

Figure 6-7 is an ac power distribution diagram. 

AfCJ 
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Figure 6-1  Cabinet Cabling Diagram 
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Figure 6-6   ACTS Panel Schematic (58D042028) 
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TEST PANEL 
POINT NOMENCLATURE 

TP1 28VDCPMI 
TP2 WK.MOOE 
TP3 LV/OP 
TP4 EMER. DIR 
TP5 ISOLATION 2-4 28V OC 
TP6 ISOLATION 2-4 OPEN 
TP7 ISOLATION 2-4 CLOSE 
TP8 TANKS 1, 2, 3, 4, OPEN 
TP9 ISOLATION 1-3 28V DC 
TPIO ISOLATION 1-3 OPEN 
TPII ISOLATION 1-3 CLOSE 
TP12 KOLLR 
TPI3 «OLLL 
TPU EMER ROLL R 
TP15 EMER ROLL L 
TP16 PITCH UP 
TP17 PITCH ON 
TP18 EMER PITCH UP 
TP19 EMER PITCH ON 
TPiO YAW« 
TP21 YAW L 
TP22 EMER YAW R 
TP23 EMER YAW L 
TP24 AV2-4 
TP25 Av 1-3 
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Figure 6-7    AC Power Distribution Diagram 
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