ytheNRG -

in Anmﬂancewith E.0.12958
on__NNV 261997

ELECTRIEAL INTERFACE SPECIFICATION
fied and Released b




'y
*
.
.
i
-
.
A
[V
G ARt
)

- g -

this, Spoclfiution wis ms-amsm--

. W2P8<g - e
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e Rl -t -Was:—- ’ ?_,“; .,
- a Continuity Loop(3) . |-

’ c Continuity LOOp (3) :

Is: .
" No. 1 T.U. Control .

(reduced) (1) toe

discussion and correction on the original: _Md.on A%, It
was APPROVED (Signed-Off) on Revisiom-"B*: aud final ohmm \lhioh
had been amod upon befors Bi.p-Otf nn immted Rovhia:
ngn o= N

b.fumiahedtoholbrtcrﬁu ut"cﬂhvhmmmc““.‘
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D Pg. 2 (Para. 3.2.1) -~ -
Was: | R
~ p - Spare W1J l-p
Q Spare WIJI

q-No. 2 T.U. Control
(Reduced) W1J1-q to

¢cNo, 2T.U, Contral - { -~ s -:
(reduced) (1) I A
Pg. 5. 6 11&12 -
Made all necessary changen td .
change from W2P3/4A1J1 81 Pin |
connector to 32 Pin connector-




1.0 SCOPE

2.0 APPLICABLE DOCUMENTS

3.0 REQUIREMENTS

4.0 QUALITY ASSURANCE PROVISION

5.0 PREPARATION FOR DELIVERY

Page ii

L]
Rev, D 25 Apr.

16848

O
RN

LA
o

s

¥l

2 i
ER



1.0

2.0

3.0

1968 L
‘Rev. D 28 Apr. 1966 <

r .

This document shall define the electrical interface between the HFOH-
"J-3" system as described in i

T3-5-018 and the SRV system as described in Specification 7 ‘
$0160<=00=0007, Recovery Subsyaten Speciﬁcation for ; L e
(Configuration D), T
APPLICABLE DOCUMENTS

S\ JAEI

None
REQUIREMENTS

3.1 Electrical Interface Connectors
’ - aga3n
(a) The Electrical Interface between the '3=2-=8" systems and the :
SRV system will be through six (6) connectors which shall be e
located per T3-5-024 Interface Drawing. The dx:(ﬁ)conn‘etﬁl? _;' S
are listed below with the LMSC, DISIC cassette and the ;
cassette half of each connegtor deﬁud S :

(b) The LMSC/SRV Connection (Pzalwm 1) shan b
disconnect type. The P28 connector shall be an
Disconnect assembly which has a PT06SE-22-5
SRV shall provide a compatible mating connector and required
disconnect hardware. , S

3.2 Counnector Descriptions and Pin Assignments _ ‘,.3,}

3.2.1 P28 (PTO6SE-22-55S) : B

Pin Function Route & Destination Wire Type

A No. 1 Takeup Control W2J1-A to W2P8-X =
B No. 2 Takeup Film Footage W2J1-e to W2P8-D 3

Monitor

C Relay Reset .

D DISIC Anti-Backup Coatrol W2J1-g to W2P12-S B

E +5 VDC T/M Feed W2J1-E to W2P12-K 5 - .=

| W2P8-S o

W2P2-N e

F Cassette Heater Feed W2J1-F to W2P8-F 2

G Transfer Signal No. 1 4) <

H Transfer Stgnal No. 1 Return 4 “‘7'

m—m-
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Pin

[

HMOmgZE R

Function

S VDG T/M Return

DISIC Takeup Control

DISIC Terrain Film Footage
Monitor

Arm Signal No. 2

Arm Signal No. 2 Return

DISIC Takeup Control Return

Spare

Recovery System Structure Ground

Cassette and Battery
Heater Return

No. 2 Takeup Control

No. 1 Anti-Backup Control
No. 1 Takeup Control Return .
Arm Signal Ne. 1

Arm Signal No. 1 Roturn

I ad
e -

* Route & Destination

W2J1-J to W2P12-L

W2P8:a,

_ wWaP2-X
W2J1-P to W2P12-U
W2J1-R to W2P12-J

 WaJi-vto W2PA2+P - T,

s

waJ1-8

W2J1-T to W2P8- T
2A1P3-
2A1P4-

W2J1-U to W2P8-W
‘W2J1-V to W2P8-U

W2J1-W to W3P8-N

EJect Programmer Gate No. 1
Eject. Programmer Gate Return
Thrust Cone Shorting Loop
Contindity Loop Feed

Retro Temp Manitor

Waterseal Monitor

Spare

Eject. Programmer Gate No. 2
No. 2 Anti-Backup Coatrol
No. 1 Takeup Control

Spare

No. 2 Takeup Control

No. 2 Takeup Control Return’

No. 1 Takeup Control (Reduced)
No. 2 Takeup Control (Reduced)
Battery Voltage Monitor
Transfer Signal No. 2

Transfer Signal No. 2 Return

w2Jji-d

1A21
W2J1-f to W2PZ-
wW2J 1,-n

W2J1-i to W2P8-J
W2J1-j to W2P8-E.
W2jl-k

W2J1-m to W2P8-V

W2J1-n to W2P8-b

W2J1l-p to W2P8-Z
W2J1-q to W2P8-¢

Waterseal Activation Command No. 2 Retnrn.WZJ 1-b
Waterseal Activation Command No.2 W2J1-a -

-
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. . Route & Destination Win Type

Function | v -
DISIC Takeup Control . ' W2J 1 y to WZPII-V
Temp Sensor ' "W2J1-x to W2P8-A

DISIC Takeup Control Return
T /M Shield Tie

DISIC Stellar Film Footage
Monitor

Beacon/T/M AGE Power
and Control

Spare

Battery Heater Feed

W2J1-CC to W2P12-R
_ W2J1 -z to W2P12-G .

W2P8-R

W2J1-AA to W2P12-H -

" W2J1-BB to W2P3-q-

W2J1-FF to 24 1P3- e

2A1P4-

‘'W2J1-GG to W2P8- Y

Continuity Loop Return . W2J1-EE
Waterseal Activation Command .. = W2J1-DD
‘No. 1
Temp Sénsor' Return -
1A21
Waterseal Activation Command . W2J1-HH -
-~ No. 1 Rcturn ,‘;' R T T
wia3ze oo BOTER Do 3 54
.2 L=t Cassetto Connector 3AJ1 (r'roz- =36P¥ 7,

Function

Temp Sensor Monitor

No. 2 T/U Rotation Pot Excitation

No. 1 T/U Rotation Pot Wiper

No. 2 T/U Film Footage Monitor

No. 1 T/U Control

Heater Power

No. 2 T/U Motor Veéltage Monitor

No. 2 T/U Rotation Pot Wiper

No. 2 T/U Anti-Backup Control

No. 1 T/U Rotation Pot Excitation

No. 1 FilmzFootage Monitor

No. 1 and No. 2 Rotation Pots Common
No. 1 and No. 2 Coutrol Return

No. 1 T/U Motor Voltage Monitor
Shield Tie

No. 1 and Ne. 2 Film Footage Pot Excitation
Heater Power Return
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Pin Function e v Destination ere ’I‘ype
U No. 1 Anti-Backup Control S (1) o
\' No. 2 T/U Control ‘ : Y S
W . No. 2 T/U Control - S (1)
X No. 1 T/U Contrel R R (1 = L5
Y Temp Sensor Return o (1) T
z No..1 TakeupControl (Reduced) - () -
a No. 1 and No. 2 Film Footage Pot Return (1) e B
b No. 1 and No. 2 T/U Control Return ' (1) o
c No. .2.Takeup Control {(Reduced) (1) .

(1) Reference Paragraph 3.2.1

(2) Recovery System AGE Connector
3.2.3 DISIC Cassette Connector (PT02SE-~14-19P)
Pin Function Destination vyine Type
A Torque Motor Reverse Voltage :
B - Torque Motor Reverse Return.
C . Stellar Rotation Pot Excitation 5
D Stellar Rotation Pot Wiper S

.E Terrain Rotation Pot Excitation

F Terrain Rotation Pot Wiper
G Shield Tie ‘ .
H Stellar Film Footage Pot Monitor (1) o 3
J Terrain Film Footage Pot Monitor _ (1) e g %
K  Film Footage Pots Excitation (1 .. 5@),
L Film Footage Pots Return (1) T g’
M Rotation Pots Common (2) L9
N Spare ~ T R
P Takeup Control Return (1)
R Takeup Control Return } » (1)
S Anti-Backup Control (1)
T Spare
U Takeup Control (1)
\' Takeup Control (1)

(1) Reference Paragraph 3.2.1
(2) Reference Paragraph 3.2.6
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3.2.4 4Al Telemeter Connector 4A1J1 @TO?-IB-szP) ‘with W2PSs, -
PTO6P-18-328). . ‘ "

o
5

Function

NKRME<aAH LIRSTONEDOD >

(o ¢ B« ol ]

“oroa e

SRV Battery No. 1 Monitor +15V DC)

Relay K9 Actuate Monitor

Unassigned ~—
T /C Battery Monitor (+31 V DC)

Parachute Cover Off Monitor

SRV Battery No. 2 Monitor (+15V DC)

Relay K10 Actuats Monitor

Beacon AGE Power Feed (+15V DC)

T/C Return

Spares

Return inside 4Al1 Telemeter (externally S will be jumpered
to T with & 6 inch wire within the W2 harness)

Unused Despin B/W Mon. Externally Grounded

Retro Rocket Breakwire Monitor
Relay K11 Monitor Return’

T/C Spin Breakwire !tloﬁer
P28 Disconnect Monitor - -
Recovery System Structure Ground
TM Test Power & Control +24V DC Input)

Relay Reset (+24V AGE Command)
T/C Separation Switch
T /C Separation Switch
Beacon & TM AGE Power & Control(+24V DC Input) Cad

Relay K11 Actuate Monitor _ By
4A2 TM Battery Input (+24V DC) C T .-45
4A2 TM Battery Return :
4A2 TM Battery Return

4A2 TM Battery Input (+24 V DC)
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3.2.5 4A2 Telemetry Battery Connector (P‘l‘lH-lz lOP) (Matu with W2P5 """
PT06P-12-10S) .

Pin Function Was .

A +28V DC to 4A1 TM 1

B +28V DC to 4A1 TM ‘ 2 LT —

C Continuity Loop ‘ " Noné " ‘

D Continuity Loop - : None -

E Battery Return to A1 TM ' ' T o=

F Battery Return to 4A1 TM . 8

G Battery Activation Command tnput B 4

H Activation Return 5

J* Heater Input 8

K* Heater Return 5

#Note: J & K will not be wired through the W2 hirness. and the function is ",
not required. B

 Function -+
G Switch Bypass #1 (REC)

W
" BRI ¥
g s

A

B G Switch Bypass #2 (REC)

C G Switch Bypass #3 (REC)

D G Switch Bypass #4 (REC) «

E Battery Activation Mon. (REC) . SR SRR
F Battery Activation Mon. {REC) R . L
G Spare R R R £ et O3 3
H Spare ‘ s , oL

J DISIC Terrain Rotation Pot Excitation W3P12-E | S R
K Spare .

L No. 1 T/U Rotation Monitor : W2P8-C 3
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Function | . | Destination Wire Type

Pin
M No. 2 T/U Rotation Monitor e W2P8-H - 3

N No. 1 T/U Rotation Monitor Excitltion _ W2P8-K 2

P Spare ,

R Torque Motor Reverse Voltage (DISIC) W2P12-A

S Torque Motor Reverse Return (DISIC) W2P12-B

T No. 2 T/U Motor Voltage Monitor ‘ W2P8-G 3

U Terrain Rotation Pot Wiper (DISIC) . W2P12-F 3.
V External Power Batt. #1 (REC) :

W External Power Batt. #2 (REC) _

X = Rotation Pots Common (DISIC) ) W2P12-M 1

Y Stellar Rotatien Pot Excitation (DISIC) wW2P12-C 1

Z No. 2 T/U Rotation Monitor Excitation W2P8-B 2

a No. 1 and No. 2 T/U Rotation Monitor Common wW2P8-M L2

b No. 1 T/U Motor Voltage Monitor W2P8-P S 1
¢ Stellar Rotation Pot Wiper (DISIC) . W2P12-D -3

1,2 - Twisted Triade unshielded 5 - Twisted unshielded pair
3 - Single shielded :
4 - Twisted shielded pair :
Note: All wiring will be single unslnolded unless otnerwise ndted e AR

3.3 Electrical Interface DQBWR gui
3.3.1 Electrlcal Powcr“ Y“ P e“g 3

LMSC shall supply unregulated DC power to the SRV for all interface
signals and heater requirements. The power source shall be the
main bus and the pyrotechnic bus of a central system and the power
shall have the characteristics specified below.

3.3.1.2 DC Power Supply Characteristics
3.3.1.2.1 Steady State Voltages

The main unregulated source and the pyrotechnic source shall have
a steady-state voltage, measured at the distribution buses in the
vehicle under zero load condition, of +22.0 to 29.5 valts.

The allowable line drop from the main unregulated bus to the SRV .
interface is 1.0 volt DC with an average load. The pyrotechnic bus
shall not be required to comply with the line drop specification
during squib activation signals.

vonecozce [



3.3.1.2.2 Output Impedance

The total source impedance of the pyrotechnie supf)ly shall not
exceed 0.50 ohms at 29. 5 volts. The impedance of the source
includes line resistance from the distribution buses to the SRV
system interface. '

3.3.1.3 Load Characteristics
3.3.1.3.1 Power Utilization .

Subsystems utilizing power shall be designed to give required
performance when supplied with power having the values and
tolerances of parameters at the power distribution buses as
specified in 3.3.1.2 ’
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3.3.1.3.2 Power Consumption

L
’
]

.
R
<

The current requirements of the SRV system fsha].l not exceed the
limits listed in paragraph 3. 4 Electrical Interface Function
Description where applicable. - '

3.3.1.4 Pyrotechnic Circuit Shielding

All circuits carrying pyrotechnic power from the battery bus to the
individual equibs shall be in continuously shielded twisted pair. The
SRV shall return the shields of the pyrotechnic signals to the SRV
structure ground. '

3.3.1.5 Grounding
The SRV system shall not ground any power signal returns to chassis
or structure that are returns for LMSC supplied unregulated or pyro-

technic power. The exception to this requirement shall be the Relay
Reset command.

3.4 Electrical Interface Function Deacription

LMSC shall supply twice minimum a11 fire current o all ‘
fired at a given time. The required currents shall be based upon
nominal squib bridgewire resistances.

3.4.1 Command Descriptions

3.4.1.2 Relay Reset Command (P28-C)

The Relay Reset Command shall be a +24 VDC unregulated command
referenced to LMSC unregulated return and SRV structure. The Relay -
Reset Command shall be a non-flight, pre-lsunch command of

+ seconds or less duration and shall have a current capacity of 2 amps.
Upon receipt of the command the SRV system shall be placed in a launch
ready condition.

3.4.1.3 Pyrotechnic Commands

The commands listed below shall be supplied from the vehicle pyro-
technic bus and each shall be referenced to their own return. Each

-8-
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command line shall be shorted to the vehicle pyrotechnic return
prior to the initiation of the command. Other command require-
ments are specified below.

3.4.1.3.1 Water Seal Activation Command No. 1 (P28-FF)
Return on P28-HH

\

Fuaction: 2A10 Dimple Motor No. 1 Activation .
Signal Descriptien: May be sent anytime after the terminatien of

vehicle powered flight and may be continuous

to P28 Electrical Disconnect.

Electrical Requirements: (1)

a) Pulse duration 5 seconds maximum .
b) Current 4.0 amps minimum
c) Bus voltage during 8 volts minimum across

pulse dimple motor :

d) Impedance = . ‘ 0.4 :,nghms o

Py ¥ ) Z. -5
(1) Command wﬂ.l be current 1Lm1ted and fused with a
1. 8 ohm fusistor on LMSC side of P28/W1J-1
interface.

3.4.1.3.2 Water Seal Activation Command No. 2 (P28-v) .
Return on P28-u .

Function: 2A10 Dimple Motor No. 2 Activation

The Water Seal Activation Command No. 2 shall be initiated coincident
with Water Seal Activation Command No. 1. See paragraph 3.4.1.3.1
for signal specifications.

3.4.1.3.3 Arm Signal No. 1 (P28-X) Return on P28-Y

Function: T /M battery activate, No. 1 Recovery battery
activate, latch relay K1 back-up timer start.

Signal Description: Command shall be initiated 76 + 0.5 seconds prior
to P28 Electrical Disconnect and will be continuous
from initiation to electrical disconnect.
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Electrical Requirements: .

a) Pulse duratien 500 milliseconds maximum

b) Current 10. 4 amps minimum
c) Bus voltage during 18. volts minimum

pulse ‘ -_
d) Impedance 1.0+ .1 ohms

3.4.1.3.4 Arm Signal No. 2 (P28-M) Return on P28-N
Function: No. 2 Recovery battery activate, latch relay K2
Signal Description: See paragraph 3.4.1.3.3

Electrical Requirements:

a) Pulse duration 500 milliseconds maximum

b) Current . 8.0 amps minimum

c) Bus veltage durlng - .18, i‘rolu minimum. . ..
pulse - L"*:‘f' T T e e

d) Impedance 1.3+ .1 ohms
.3.4.1.3.5 Transfer Signal No. 1 {P28-G) Return on P28-H

Function: - Thrust cone battery No. 1 activation, . 4;
DISIC Water Seal Dimple motor No 1
activation, latch relay K3 :

Signal Description: Command shall be initiated one (1} + 0.5
seconds prior to P28 Electrical Disconnect
and will be continuous to electrical disconnect

Electrical Requirements: ‘ ,

a) Pulse duration 250 milliseconds maximum
b) Current ' 9.0 amps minimum

c) Bus voltage during pulse 1B, .Volts minimum

d) Impedance 1.5 + .3 ohms
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3.4.1.3.8 Transfer Signal No. 2 (P28-8) Return on P28-t

Funetion: - Thrust cone inttory No. 2 ucttnﬁon
DISIC water seal dunplo moter No. 2
ucttvation.

Signal Description See Paragraph 3.4.1.3.5

Electrical Requirements: See Paragraph 3.4.1.3.5

. 3.4.1.4 Battery Heater Feed (P28-DD)

The Recovery Battery Heater Feed shall be +34 VDC ynregulated
referenced to cassette and battery heater feed return (P28-T).

The battery heater feed line shall present an open to the battery

heaters until a Recovery Enable command is received by the

vehicle. Upon receipt of the Recovery Enable command LMSC

will energize the battery hsater feed line for 2 mintmum of one .
orbital period prier te Electrical Disconnect and shall have a current
capacity of 3 amps continuous. Exceptienal d.rcumatan«n ma e

soe RS i ?
a 4.2 SRV Bucan

B2 z».:" P s,

The SRV Beacon shall be enabled during vehicle pre-launch toltl to :
verify the operating frequency and measure the radiated power, LMSC ;.
shall provide the Beacon system with the power and command required :
for this test. The power and command shall be generated by a nen-fll(ht -
source. In the de-energized condition the Beacon AGE Power Feed ﬁﬁ‘* -
(+15V DC) (4A1J1-H) shall present an open circuit to the Ba.con. S ‘W,‘.,,,;“

3.4.2.1 Beacon AGE Power Feed (+15V DC) MIJI-H

P . ) e BRSNS

The Beacon AGE Power Feed shall be LMSC :upplied and shnn have
the following characteristics:

H

4. Voltage - +13.8V DC to 17.0 V DC TS

b. Current 0. 40 amps capacity minimum . ‘ oLt
- 0.20 amps lead minimum T

c. Duty Cycle 5 minutes maximum duration -

at 10% duty cycle.
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) lSvolttq- _2-volts - Both water seals ctﬁe&

3.4, z 2 Beacon and ;MAGE Contnl (+34VDC)

3. 4.2.3 TM Test Pmr & Contrel (+24V Dcuuu.u z)

| TthRVnhtnpmwemm&ucirmmwhf m‘nettedbyﬂn» 08 '- ' ;

i

 The Beacen and TM AGE Power and Coatrol nhan btﬂl Vv DC unroguhtod
referenced to Recovery System Structure Gmud. This function providu e
- for operauon of the But:on and the TM, ; . ,

The TM Test Pmr & cmmzw DC) (4A1J I-A) shall be available for

' operating the tehrmtcr 'itlput providing thn +xsv DC output fram 4A1J I-K.

3.4.9.1 Coutinuity LoopFaqd (pn-a) otivn D

Tb¢ CMMfy Loop 51 m'huneh n«-nich medter ol the hunch rcadyj
condition ef the SRV:syatem. 'All functisns figuitered in'the loop shall  © -

. make the losp continous ‘when'ready fer Iavisoh: L. 6, relays will by |

mounitored through normally closed contucts;® mnnta'l must be mated to
receptacles etc. LMSC shall activate the ebutinnify leop with +34 VDC ~ s

| unregulated from the hunchjcomphx W tnd vﬂl eomplct- ) efrc
;.jxnmbxoc;hmemm, - -
‘ taolated from : i

(P28-E) and referenced ta 5 VDC return (P28-J) will indicate the status =
of the two water seals. The menitor shall provide to LMSC four dhqrm
voltage levels, - fe

v'_- e o« N

. o . “ - MRS
"** B DR Ol 7 L
» »

c) 0.5 velts + . 3 volts -*No. lvatornaldutd. No.:wo]f

,3.4.3.3 Retro Tcmp 8-0) Return to P28-J e AT
The SRV shall provide eae (1) tomp seisor which will monttor the Rctro ‘

Rocket temperature. The t¢mp sensor shall be {n sérfes with & 1910 ihm :
resister and nnn be excited by the + 5 + .05V DC wltlgc (P28~E)
4.0 QUALITY ASSURANCE PROVISION /. -
Net Applicabls .. - R i

5.0 PREPARATION FOR DELIVERY . A
Not Applicable - . T

»'." ié
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