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FOREWORD 

The Engineering Design Reports are prepared in sections, with 

each section representing a subsystem development activity. 

The information contained in this document is required at PDR 

and at CDR. Because 3DR's and CDR1s are scheduled on an in- 

1 cremental basis, the Engineering Design Report sections are 

prepared incrementally consistent with the scheduled dates for 

t 
i 

associated subsystem PDR's a~.d CDR1s. 

The initial release of the Engineering Design Reports will 

contain sections required for the first PDR's held. Sections 

required for subsequent ?DR1s will be released as changes to 

the initial release. Revision A of the Engineering Design 

Reports wili initially contain sections required for the 

first CDR1s held. Sections required for subsequent CDR1s will 

be released as changes to Revision A. 



Engineering Design Report 
DRL Item 23, DRD SE-079TA 

1.0 General 

The Engineering Design Reports for the Shuttle Mission 

Simulator (SMS) are contained in separate sections of this 

document. These sections are generated individually for use 

during the design reviews held for the applicable systems of 

the SMS. 

The sections of the SMS Engineering Design Report 

are listed below: 

Section 1 - Electrical Power System (EPS) % 

Section 2 - Mechanical Power System (ME'S) 

Section 3 - Main Prop and Ext. T a ~ k  

Section 4 - Solid Rocket Booster 

Section 5 - Reaction Control System 

Section 6 - Orbital ~aneuverin; -system 

Section 7 - Guidance, Navigation & Control 

Section 8 - Corn and Tracking Insts. 

Section 9 - Env. Cont. & Life Support 

Section 10 - Data Processing System 
Section 11 - Mechanical System 
Section 12 - Payload Accommodation (Not Required) 
Section, 13 - Vehicle Dynamic System 
Section 14 - Mission Control Center Interface 
Section 15 - Image Generation System 
Section 16 - Image Display System 



Section 17 - Image Processing & Control 

Section 18  - Software Stds & Support Software 

Section 19  - U t i l i t y  Software 

1 Section 20 - Crew Stat ions  

Section 21 - Motion Base (Not Required) 

Section 22 - Instructor Operator Stns 

Section 23  - Dig i ta l  Computer Complex 

Section 24 - Signal Conv. & Ancillary 



DRL NO. 23 
DRD NO. SE-079TA 

- JYC; NO. I I U U U  

Engineering Design Report 

Re1 P ~ S P  f!nni-rnl Sheet -.------ -------- ------ 
First Release - 2 April 1976 

2 
This release of the EDR comprises the following 

section (s) : 

Section Description 

Crew Station 
Instructor/Operator Station 
Siqnal Conversion & Ancillary (Partial) 



IDENTIFYING 
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The f o l l o w i n g  i s  part 'of Section 2 0 ,  WP I20 

Subsection - C o n t r o l s  and D i s p l a y s .  



-*\a rs e - 

ENGINEERING DESIGN REPORT 
CONTROLS 2 3  3TS2LAYS 

This report describes the intendefi design approach to 

all electrical hardware or, the pertinent CCD panels in the 

fixed base and moving base crew st.3tions of the SMS. Subsequent 

paragraphs will outline the approach to be taken with regard to 

each different type of component. 

GENERAL, DESIGN CONSIDERATIONS 

The main a~erall hardware design approach is to make 

all astronaut cues and responses a function of digital inputs 

and outputs from the digital computer and AST Linkage. The 

same inte~~tion is generally true of analog cues anC responses as 

well. This is of course not possible in the case of all the 

controls and indicators on the crew panels. Lighting switches 

and variable controls will need to be "hardwired" to the lights 

which will be placed in the simulator crew station. 

Other areas which require unique designs are: the 

COAS, Caution & Warning, the Sotational and Translational Hand 

Controllers, the Speed Brake Thrust Controller, the Navigation 

and Flight Instruments, the Communications System, the MCDS, 

the X-Pointer and the readouts. 

The MBCS shell, secondary structure (except overhead), 

seats installation, rudder pedal controls installation and air 

condition system will be the same as OAS except that the A/C 

outlet will be variable controlled. The FBCS forward shell, 

from station 516 forward, will be constructed the same as the 

-2- 



i 
OAS. All primary structure with the exceptiol? of the overhead 

4 
1 blow out structure will be the same as OAS. The seat and ruddei 
I 
i 
1 pedal installation for the forward crew station will be the 

: same as OAS. The FBCS air conditioning will be controlled via --_._' 
I 
1 

a conventional thermostat and not via any crew station controls. 
r 

A31 visihle A/C outlets will be mounted as per OV 102 data. ; 1 
The Aft Crew Station shell and secondary structure will be 

described at a later date. 

2.1 INDICATORS AND METERS 

The indicators and meters on the C&D panels will be 

as in the actual spacecraft or be simulated versions of Orbiter 

102 indicators. Drive shall be suppliec by computer analog 

outputs deriving their values from programmed equations. The 

power tz the indicators will De controlled by arA LO or its 

effect will be reflscted in the A 0  equation. 

All indicators and meters will be lighted as per mil 

L-27160 except the GFE AD1 and cross-pointer Indicator which 

will be lighted as required. 

2.2 EVENT INDICATORS, WARNING LIGHTS AND ANNUNCIATORS 

All event indicators, warning lights and annunciators 

will be controlled from the computer by LO'S. Any light that 

receives power from a variable lighting bus in the spacecraft 

will be connected to a variable lighting bus in the qimulator. 

The test function of all Warning and Annunc?:ator . 3 ,  

- 

lights will be operated directly by their appropriate Y9st --. 
switches. 



2 .3 SWITCHES 

2.3.1 Each switch that controls a simulated function of 

the SMS will be wired to a DI. The common contact will be 

wired to ground._ - 
2.3.1.1 Each 3-position toggle switch will bc - %ired- to 

two (2) DI's. The center position will not be wired. 

2.3.1.2 Each 2-position toggle switch will be wired to one 

(1) DI. In the case of a momentary switch the DI will always 

be on the normally open contact. 

2.3.1.3 Each rotary switch will hax7e ground supplied to the 

rotor and a DI on each position. 

2.3.1.4 The lighted push-button switches will have a DI 

to indicate the selected function, and an LO to light it. 

Two LO's will be assigned where split legends require it. 

2.3.1.5 The digi-switches will have DI's associated with 

each binary-coded output. The common terminal will be 

connected to ground. 

2.4 CIRCUIT BREAKERS 

2.4.1 The popping function of all circuit breakers will 

be computer controlled through LO's. 

2.4.2 The switching function of all circuit breakers that 

control a simulated function of the OAS will be wired to a DI 

2.5 POTENTIOMETERS - 
Rheostats and potentiometers will be excited by - + 1 

Each wiper will be connected to an AX. Exceptions to this wi 

be light dimming controls which will be hardwired in their 

0 VDC 

system and not input to the computer. 



3.0 UNIQUE PROBLEMS 

The following paragraphs explain further the desicjn 

approach to the unique problems mentioned briefly in para. 2.0. 

3.1 MCDS - 
The Muitifunction CRT Displ-ay System consists of 

Display Units, Keyboard Units, and Display E1ectroni.s Units 

which are GFE. The Keyboard Unit has 32 push-button function 

and number keys which shall be used to call for or enter 

information which shall be displayed on the pertinent CRT's. 

This will be accomplished by dedicating 32 DI's, one DI per key. 

Inputs to the DEU will be by way of DO'S whish can be enabled 

from the on-board keyboards or from the instructor's keyboard 

when the IS ACTIVE mode is enabled. The Display Units shall 

be wired direct to the DEU's. 

3.2 CAUTION AND WARNING SYSTEM 

Caution and Warning System lights are located in 

several areas of ths SMS. Master Alarm switch-lights are on 

the forward and aft panels, the 48-light C&W Annunciator is on F7 

and the 120-light C&W status display is on R13. All of these 

lights will be driven from digital outputs. The on-board C&W 

logic will be simulated as a software function. 

The Caution and Warning System also includes a 

number of audiblc warnings. These will be generated using 

standard Link sound system hardware such as voltage controlled 

frequency generators and voltaqe controlied attenuators. niscrete 

computer outputs will turn these on and the audio will be fed 

through the audio system. 



3.3 SIMULATED LIGHTING SYSTEM 

The design philosophy employed in driving crew station 

lighting is outlined below. 

3.3.1 The lighting system, in principle,will be an analog 

model of the spacecraft system. Digital outputs from the 

computer will turn on relays to simulate each of the various 

lighting buses. In each case the power from these simulated 

buses will be wired through the contacts of the appropriate 

simulated circuit, then through switches and dimming controls 

as required based on approved spacecraft data. The power will 

then go to the lights. 

Lighting intensity controls will in all cases dim 

those lights which the same control dims in the spacecraft if 

that light is in the simulated area of the OAS. 

3.4 ROTATIONAL AND TRANSLATIONAL HAND CONTROLLERS - 

The rotational and translational hand controllers are 

furnished to Singer as GFE. The RHC requires 1500 Hz AC voltage 

excitation and outpdts three continuously variable voltages 

as a function of handle deflection on three axes. These tl~rce 

signals will be conditioned and fed into the digital computer 

as A 1  signals for use in the flight dynamics system. Control 

switches on the hand controller will be connected to DI's. It 

is expected that no modification will be made to the GFE controller. 

The THC is assumed (no definitive inforrt~ation at time 

of writing) to be operational in the same way as the RHC and 

therefore will be interfaced with the computer linkage and 

programs similarly. 



3 , 5  COMMUKICATIONS SYSTZH 

The communications system of the OV-102 vehicle 

will bt simulatad and described more fully in the Audio 

Systems 3DR and CEI. The communications controls located on 

panels 05, L5, 09, Re, R10, All, A2, L9 and A5 will interface 

with the Audio Systems either directly or through the computer. 

The Audio Systems will contain the simulated crew paging and 

intercom, A/A and A/G circuits, as well as tracking and warning 

tones. Selection and volume controls will be taken to the 

computer as necessary. 

3.6 SBTC 

The Speed Brake Thrust Controller in the SMS will be 

a replica of the actual controller. The position output will 

be relayed to the pertinent fliaht programs in the computer 

through an AI. The manual take~ver switch will be wired to a 

DI. 

3.7 INSTRUMENTS - 
The navigaticn and flight instruments will be installed 

i . d  functionally operational in the SMS. Proper simulated power, 

drive and tie-in to other systems will be provided thru a 

combination of software and hardware. Control signals far 

synchrojrosolver driven simulator instruments will be accomplished 

electronically, through the use of an Electronic Synchro/Resolver 

Driver (ESRD) systen. Zither resolvers or synchroa may be 

operated by computing the correct output functions: 

V Si.n 8 
) for resolvers 

V Sin ( 8  + 90') ) 

V Sin d 1 
) for synchros 

V Sin ( 8  + 6 0 ° )  ) 



When these functions are applied to the .,'-,SRD modulators, the 

proper AC control sigcal will be obtained to drive the resolvers 

or synchro. 

Some instruments will require drive signals consisting 

of serial digital data. These signals will be generated by 

utilizing electronic circuitry to convert the parallel data as 

output from the co~.pu+e:. to serial data as required by the 

instrument. 

Other instruments will be driven directly by DC analog 

outputs from the computer li~kage system. 

3.8 COAS 

The crew optical alignment sight power will be 

provided as required. 

3.9 - X-POINTER 

The cross pointer indicator is provided as GFE. 

Computer programs through AO's shall drive the twc pointers 

and external circui.try shall be provided to limit voltaq~ 

excursions as required bir the instrument. 

3.10 READOUTS 

The Event and Mission Timers, the propellant quantity 

indicators, and the Range/Pitch Angle and Range Rate/Roll Angle 

readouts shall be replicas of the spacecraft equipment or be 

simulated versions driven by computer programmed LO'S. 



4.0 DETAILED PANEL DESIGN 

VL70-730102 Revis ion  1 d a t e d  12/12/75, an<? pane l  

changes r ece ived  on DTD.6 February 1976, a l l  o f  which show 

i t h e  crew s t a t i o n  p a n e l s  w i t h  t h e  excep t ion  o f  p a n e l s  A7 and A8,  

t and t h e  payloas  s t a t i o n  and RMS p a n e l s ,  were used i n  t h e  des ign  

of t h e  crew s t a t i o n  c o n t r o l s  and d i s p l a y s .  The  Appendix is  a 

component l i s t i n g  genera ted  from t h e  above pane l  drawing. 



Appendix A - 

SMS 

Component Listing 







r WE.. DESC RIPNUN s p ~  F#R7 i"'V/.1BER '- R E .  par  NC;MBER 
- 1 ~  M€ 452 - 0/o2 - 4 / 0 8  

7 ON - ~ C F  -OM / 8 0 3 3 7 0 - O P  - 6 2 0 8  - -4107 

7A 
b * 
ON - OFF - ON ~ ~ 4 3 - 2  - o /or  - 6 2 5 8  

/ 6 0 3 t o e - o 3  

REV 4 I. R ~ F  P/& ~&)pEfl 
# 

T Y P ~  7 j 
2 8  D &X?PAJ@ SPCCJP/~& -c--- 

3, 5 PP p/d Ao@tg# 6 we7 
3. + NOVSO P'ROH e f i  9 SN. Pos 
5- it P€AE f€# / r ~ b t ~  oA/ ,AI Gpd 74 
f/,V/' 7 P I  5 pw /I/ P A  .- 

? 
6 

TI nE 
1 

______I $ 

REF. 0*t. NC. REV. PACE REV. 

VL 70 - 73 0/ O/  REL. 0 ~ ~ ~ 4 - h - 7 K  . . ~ @ G G L E  Sw,rCHp. i D 
1 .3-@k1 A 0 3 ?  

~ p ,  C ~ L  
i 

B ;..!' 1 
c - AP PR . A c A c ~ ~ . . ; : ~ ~ ,  202- / 9 1 - 5  p 

(24 S r Y P /  c A/- SIMtL ATOR -- ----- - .. .-------- --- 5 -ACE OQ 5 4 
PAWL - -- 

.. .. -.- . --- . -- -- 
_ -  --__.--- - ----.--- -- . I&-__,,.-, A ,-_ - 1. . 2---.- -- - - - A. r .  

P- 1 







SWITCH NAME 

,. 

I 

! DENoras f i 0 . u ~ ~ ~ ~  

REF. 

L 
DWG. NO. PACT REV.  '.ATE CNG. APPR. TI n~ 

/ VL70-730102 9 A REL.  DATE^(/?^ MJ & & l ~  CONTROLS 
3 6 ' J 7 3 ~ 1 ~  I 

B ENG .= b]/ ,kQ6 A /  4 I a 

C APPR ., 
A l  A 1  D P Y E L  , -. S I V ~ I L A T O R  SMC, - P A G E !   OF^ 



cd ci 
LJ a5 

1 

+ 3 
M ' e  

(PL I!' B C 3  
tr 
0 b h  P 2 ,  

"18 
+ F  K 
" t  m 

I 1  C 
- 

QL 
Q 
I s6 6 - 

a 2 m 
f l  

.% 0 
0 

I 
z t  
yo I I 
3. 

t . 
2 
EY. Y r  

I 
h 

.t: 
h 2 I : ,  b 2 US l- 

VII 
B 

Po Y 

x 
f b 
0 
c) 

0 

+ e  $ 5  3 vl w o  ;a p v 

W L I I I 
I 





7-jo739v d 5~s UOAWllMlS -- ,I '13N~ci 
.f ' 1 

-.. I-%. *A :re.+ 

. .- * tld dV 3 
-*- t:.: <. - - to .. , . : *, . . '6. .+, 7-. 4 .a 

* : -* :- : &a' 
A; B 'CVIVCLA 9c 

v h 0 ~O%L-- 0~7/'\ 
' MddV 'SN3 3lVrr ' A38 39Wd 'NLI 'ON 'W '33' 









'""iRrV. 
d-70 - 7 3 0 1 0 ~  

!.ATE ' ENG. ArPR. TITLE 

36 v7341,+3 
A REL. DATE 

B ENG. 3 3 
~ N L  WAY 

f 
\ 

F-2625-I-A 
c'c 

I C - APPR. I 
P ~ E L  A !  *'1- 7 SlvllLAToR 545 - PAGE 1 OF 2.- 

I I 

SWITCH NAME 

ATTAC H L D 
PAYLOAD: T O M E  

I 

A le  I 

a 

TYPE 
SW l TCH 

3 

3 

3 

3 

3 

3 

3 

1 

f 

I 
A/A 

ICQM I 

- -- 
sw I T C H ~  i T  l NGS 

4 a, - 
4 PAGE 

PL BAY 
524 ,,,,,~s (CUM 1 

I 

530 1 b L L  
i 

@ M E  45r;\-OlO&- 

SW I TCH 
NOME N 

CLATURE 

ON 
O F F  
ow 

- 
4 H m N € t  

PROc. PART* 

- 6 1 43@ 

- .  - 

€el+€ 
4.€& 

Spp NC, 

SEE 
SKETCH 

566%Sw 1 0 ~ 3 3 7 p -  0 I 

O F F  
ON 
OF." 
a,.i 
OFF 
0rJ 
OFF 

O N  
C ' ,  

h'O 01 
A T  5w 
Poi. -- 

aCI 

I 
I 

- 
t - 

- 
- 

- -- 

-1- 

+ 1 

--- 

- 
7 i c  

I 

ON 
O F F  

(3N- 

* 

1003370-oa 

\ ON 
OFF 
ON 

O F F - D N  

O F F  

It r -  
-41010 

- 
--- 

I 

I O M - o w  

+ 
L 

I 



P 

F-2625- I -A 

SWITCH NAME 

-- 

a 

REF. DWG. NO. REV. PAGE REV.  SATE ENG. APPR. 

VL 70 - 730102 T l TLE 
A 

3 1 v 7 3 4 l ~ ~  B W L  r t l Y q -  
C ----- - 

.. APPR. 

P ~ E L  .4I 4 4  - ------- - .- pncr - $ -- -. QFL 

1 
1 



-5----1 

w 

el- 
+ CT 
Z 

=x 
s 
4 

a 
0 

A w n  
w z n  
O C w a  

i 

W 

k' 
B 

a u 
a 

83- 
d 



E'P ' I SWd 
-. -- --- --F- -- - - ---. 

> wg 
tI0A.v 11 ln 1 5 

a Q-l~ taxva 

' YddV 3 - 
1L '=N3 a 

Svl'dE~ APC SWV 7M p 31VQ '13CI V 3Ull -Idjv k 0 'eoro~~ QL~A 'SN3 31T1 'AJLI X)Vd 'MI 'ON '3M J3CI 



- 
c .. SW I TC 'T I NGS , , 

- V  - P" 
1 ' 

GemEN?G . 
QAJ-OFF-DN 

ohj-ON 
I 

X F  . DWG. NO. 

VL70-7301OX 

TTDE 
jW. PO5 

, OFF 

REL. DATE 5/?,$7~ 

ENG. ~7%&.f 

REV.  '.ATE FNG. APPR. 

A 

B 

SEE 
SKETCH 

--I 4 4 5  
T l n E  

W. 
dpb NO. 

1003370-01, 

5 I Y OVER B E A D  RND Z/DOCKI NG 
I 

515 1 
516 AWV))(C, 

5 17 

1 5 18 LAMP TEST 

514 ON ORBIT STAT 101 J 

513 FWD SPOTLIGHT 

SWITCH NAME 
. - 
. . 

T 
513 R h D M T m  Rl6nr RADHToQ 

OFF 

9 6 ~ 7 3 A ) A 5  

SW I TCH 
NOMEN 

CLATURE 

DEPLOY 
5 TOW 

1 I ON I-610' 8 !1003370-oa1 
I OFF I 

M PE 
Sw'TCH 

3 

+ 
& -  ON-Of F - D N  

t - 

PASEL AlA-5- - -- 5 1 Mini 'L ATOR -- - plm a OFL. 

P 

APPR . C 

-WANNEt 
ma- pdn rrp 

6 \ 0 3 .  

1 

1 1 ON- Oh/ 

Cu 

1 
i Q Y * - O F F - O @  
i 
1 O N - O h j  
I 

1 
t 

I 

I 

I 

. . -- - - 

* 
- 6/03 @ 

I + 
-6101 @ 

-6105 @ 

- 61 c I @ 

ON 
OFF 

+ 
1003$70-01 

I + 
1~3370-02 

l~ .3370-@q 

1003370 -02 

3 FLA5HING 

3 

I 

4- 

1 

BRIGHT 

AC) 
Ae S. 
BRIGHT 
D I M  

l*EFT " 
R W T  

ON 
OFF 





- 
*REF. DWG. NO. REV. 25' "i" . A 

'AT€ ENG. APPR , /* TITLE 

V L ~ O -  73010a REL. DATE 3 
36V734A - 

w B ENG. PNC 4k I 

C APPR. 
-- 4 

PANEL SIMIILATOR 5 4 s  PAGE 

57 

s!O 

SW I TC. 'T I NGS - w 
L r 

I M PE sw I TCH PRWb PRtr 
G H A N M t  

SEE 
SWITCH NAME N W N -  

SW'TCH 
CLATUAE NO. +e% SKETCH 4%wmT9- =St 

3 AWD/~OMC -6/03@ l003)70-01 A Y D  ON- 0 fF-ON 
51 -&S AUDIO POWER 

I OFF 

I 3 T/R 
52 AlG - RCV 

OFF 

51 3 
T/ R R C'J 

53 OFF 
- - 

I 

s+ 1 A/A 3 
T/R Rc v 

i I OFF 
1 

R C V  
L 

55 ICOIV\ I 3 T+/R I 
off I * * v 

a 3 
T / R  RCV j 

56 OFF 1 
PAGE a 

Pn CDNTROL 

PAW - 6 1 0 2 . ~  1003370-a5 ouy- ow 

4 5) 1 S P K R  POWER 

7 

# D & N Q ~ E ~  M o A t N  7AQ4 

3 

- 
XMlT * 
1 C04 

SPKRIAC 
OFF 

3 1 0 ? @ 

-6103 Q 

1 

100337043 

1003370-01 5 P)cR DN-OW-QU J 
! I 

1 
I 

j - 
I - 

! - -- ON - D F I  - ON* 
rn 



- ---. ---- 
30- \e 32tld - .)3i)/s b1~1~~~~iS 

ClddV 3 

T VW Tnm.9~3 e 
r 1 '4 QUA9G 

I 

. YC/$./& 
31WJ *13U w ..- PU/OS~-DL~A :IU I i- ' MddV -3N3 31V'~ 'AJM BVd 'A= 'ON '3m0 j 

-~olo-f$h4~@ WLIW WOW ??1ofl30 * 

4 
1 

i 

I I 
I 

i 

1 
i 

- 

I 

I 
I 

2 135311 
4 

4 4 4 p 135 
f7 43s 3WlL 

NMOO 
do45 

i, 
I 

- NN OU xlawlS 
70x1  NO^ 3s; i ! 

1~31 
fl- 4dd- $00 NMW &~U-OL'££OOI &W'- x dn aaoW '~~WIL LNM~ +IS 

7 'orJ uv '@Vd 3'n1w'3 H31IMS 
&f&H3 =N=N 3WN H321MS 

H31 I MS 3d AJ. 

. . .. . . 
- 

. - -- 
- 

- 



MI SCELLANEO~ SOMPONENTS 

r . 
REF. WrC. NO. REV. PAGE REV. DATE ENG. APPR . TlTLL 

O Y A  REL. DATE 3 
B - E N G . ~  

I I APPR. I 

TYPE OF 
E W  IPMNT 

a s c c h ~ , s * ~ g  

* 
3 sa DIG 

1 

f 

ro PM. POT R I  VON SENS I I 0 p a .  POT& N T I O U ~ ~  ER 

R& ~ S T E R  u y  vaculr~ 

R3 MASTER SFFAKG R 
vod UAc v 

u r n  Ro7:skc SIA 4 % ~ , w l r  ~eouc MODE 
f i  E Y S A - O ~ ~ H - .  

5 0 ~ ~  W a d  r )  POS. RoT SW 

1 

.. 

& lPART w. 
Me- YSJ-013 + * 

v 

0- 
/ u \ C - ~ 5 ~ - 0 / 3 ~ -  

* 

-.- 
NAME 

*- 

of6~&@\/OC",,A~ A/C I 

PI), N o 4  

v 

sws4 

Q 

PEsc 
as= 016, $we 

* -. 
3 sm PlEh sw - 

* 

a w 

MA 
I C W  I 

* w X 



REV. DATE ENG. APPR . ' i l T~€ .  

W.70- 73o40 RIEL. DATE 
A 

36 V73AA 

b - - 3. . . . nW/IQw+, 

rC 
# 

F-2625-11 f - M I  SCELLANE& COMPONENTS : 

L -  - i - SPD WOI - D m  I 

PRCAG. PART NCt --- -- mc 452-013"t. 

- - 1 

- -- 

1 
.---A - 

-- , 
j 

- 4  

-. 

- --- ; 
4 

---A 

- -  
u -1 

I 

i 1 

MPE OF 
EOU I PhZN T 

I 

YSEC Q s u  

C 

NAME 

513 r\auT T I A ~ C R  s&T 

E l l  4 I K E  ~ P F ~ K E R  6 0 X  
8 

- 

I 
i 

I 
i 

I 
I 

_ 



TI-- -- fvEV 
13md 

d-md 5wS *okwl"'S 

t 3 
' IlddV 'I \ 

i 
- a 

A '9N3 IV CQCLAK 
IPS (/ 7Nd '~38 O 39Vd 'A38 'ON 'm '13Y t0fQC.L -0L7P 

' MddV '3U3 YW 3'Ull 

- 
7 

I 
7 

.- 

t 
-- I 

i 
t I I 

+ 
I 

- 
1 

1 

I 
r- -- 
k I 

L 

ni33 

'3E3Q +HWWB- 
*ON ads 

i 
7 I 

- I 
1 

- “U/Jwu 
IV£V 7Nd 
- 

3WTN 

- la'? 

jO 3dM 
lNYYdITW)3 



! - a 

'evgbr 714f 0 
IG 

"31~0 :3Ll ''+ 'A3L) 39Vd 'AM 3Ull ' Y ddV '9N3 YVa 



-- - ----- - --- -- - -- 
5 k~/ j tiolW 74 lbV 1 5 

I kf?s v 
13;bva 

UddV 3 

'9N3 0 

31VO '138 Q 

3U ll ' MddQ '3N3 31V'r '438 39Vd A3tl 'ON '%a b Q 
.- 



h~ 7,Vdl-e~~'~ 
e 
v 3J.YCl ' 13tl k 

31111 ' IddV ' 3N3 31\10 3JVd 'A3Y 'ON '3Ma 
L- 





. .- ---- - 
@Jp-wvn"ts 9v 

13UVd 
5. 2 I 

r + ' UddV 3 

Va-9" -- a 
-- _ -- v IvPVGLA~G 

2 'AM 
h 0 3E)Vd 'm 'eorOGf -or711 3Ull 7Nd 'UddV 'BN3 UV'J 'ON 'W '33Y 

b 4 A 

9 4 39 33v 
7702 L 1s 

r 

I 
r 

?~vd 3516 MU 915 
1 
I 

2Lva SSlQ k aid S IS 
I 

31va Xi6 
770U fiOllC'LO& 3UW Nm &IS 

- F A 
~tr an El5 

- 
WON 5131 S3br Pi 5 

C 

* 

NVW 11s - 
01 OW-- ?~8lflOa O(S - -- L- 

g bS 
C 

v ~3373s dvu 7v~1aab 85 
rl I - 

rwo-tscaq ja~ YV Od L7 332 YV ES 
H313YS 'PN. Wmd 'MW' ~anlvi~ 

1 eN3WN 
1 HzT 1 

WVN H31 IMS 
3116- awfb tMI IMS 







TYPE OF 
EOU I P M N  T 

N M E  - €0WEU?S 
mc, pfim NO, S p D  DESC 

AOI: A ~ A I A A  ADZ MC YY90x35 ,ygZf+pg 6 - a  
ROT sw ga, P A ~ A  BUS SCLECT ~452-~09 .3~-  1003514-01 q p o ~ .  ROTACY SW, 

sox 4- 

I 

-. 

- - --,,,. ----F .a-m=-- 

t MISCELLANE- COMPONENTS L- - I 
- --_. -- 

, ' ., 

.- --- 

------, 

1 

i 
f 

VL70 - 73 01 O h  

PAGE 5 O f 3 L i  
- -  . . -  





--- 
E 40-739ld ;) b/L; 

bOlV1ilYIIIS -7f'F 13NPd 

' LlddV 3 

11 V 3~d - 8 
- v IV/lVSLA9€ 

0 ZOIGGL -CL7A 
31111 ' FddV '3N3 31V'~ 'AN 'ON '3rn0 '33L) 



-'I SW I 1 CH - 
M PE 

NOMEN- ~ J W U N € L  +XR€ SEE 
SWITCH NAME SKETCH -s@Wm# Sw'TCH 

CLATURE MOC. PART NO, 9bL45b. D E S C  . 

AGCOHAA CCU PwR I ON -6101" loo33~o-oa AMY ON 
OFF I ! I 

00s c o m ~  CCV PwR 1 I OM * I t . + 
OFF 

, 

- r 

P 

i 

@ MELC5&-0/02 - 

REF. DWG. NO. REV. '.AIE ENG. APPR. T l n E  

v~70 -73O)oX  A 

3OV73 A / / A )  B 
PNL 411 

- 
C APPR. 

v 

A IJ ~b'JE1,- - .  - -  - -- /P. F. 3 s IWL .TOR --- . --- - - . - - - .  - - -  O b ~ ~ -   OF-^ 





\ sw I TC( P~ 1 NGS - -- ; 

TYPE SW l TCH 
SWITCH NAME NOMEtI 4b+MU6k 

eeME SEE W D I a r  
*. SKETCH sw: FCI SW'TC'' 

CLATURE ma Y 9~ -'?!!%c 
A W  I GGLE sw 

TANK FUEL UrJ& IA  , AUTO -61QIQ 10033.70@&&, OM.;OAl 
OFF -- 

I 
f 4v 

XA 0 ttU'rc1 
OFF - - OV- O,FF -ON 

3A 3 AVTO - 6 103 @ 1003370 -01  3 - 
OFF 

h 

I ! lg I AUTO - 6  I 1003.370-O$ . ow-ON 
C F F  

a0 1 - --- A D O  

OFF - 
p - 

' 1  AV‘ro 
0 v - - I 

- 4 38 OFF 

G* 6 4  
A AVTU -61Qj8 1003370-01 

+ 
EN N&L P ' U A ~ P  I 3 OFF I OU-OfF -ON 

B AUTO 
i 

a 3 A AUTO OFF 
, E AqJW t 3 

f v 3 3 A AUTO OFF / 
l3 AVTo I 

, A  AVTo 1 LUBE 011. LINE I 3 . OFF I B AYTO 
I + + v 

w a 3 
A A 270 O F F  

v e A 970 
@ , q E  ~5a-oloa. 

REF. m. NO. REV. FAQ REV. 'ATE ENG. APPR. 

0 4 Vf.70- 73 OlOA A REL. DATE 3 
3 6 \ / 7 3 ~ / ~  - 

B --- ENG . 
C - APPR . 

; - 
DEV! .A-fa- --- - -- - --- - - c ' ~ ' I ' L  L,TOR, c ---- / A  c ---- --- Q GEJ- O F -  + - 



- -i 
REV. CAGE RFV.  5ATE €NG. APPR. T I R E  

0 % REL. DATE 3 
4 

ui& .JI* ENG. IJ: 
1 

0 

C APPR . - - -  - 4 

5 I hr! $1 A TOR - 5 4 5  - _ _ __ __  -------- ~ A C F ~  -- p a ~ ~ !  A JA- --- --- - --- - - cc_ft-- d. -- 
-- 

*. 9 





I -- i e 
I - v 

I 31111 ' LlddY '9N3 XV~ 'A311 #Qd 'A3U 
.h 0 



REF. DWG. NO. ' ATE ENG. A'JPR . TITLE 

VL-70- 73Q)Oa o REL. DATE- 

36v73151341 p r ~ b  A13 

- APPR ., 
L- 
PANFL - '3 - - -  ------ + I W ' L C T Q R  5 4 5  - - - 











I 
I 

T I  nE APPR. - --. . ...- I mru r.ATE ENG. 4 
-1- 

A IIL 

). NLV. r n u  

I V L / V  1 JLIVA 
36V73AlY9 1 

REL DATE I PFJL nlT I.*.. -rr H ~ ~ o ~ r r  j 

I I 

i 
C APPR . I .. .i 

PAGE 1 O F k ,  s ~ ~ J I I L E ~ C ) R  a f M C  

C A w l  A 14 1 



L 

REF. m. NO. REV. PAGE R F V .  '.ATE FNG. APPR. 

L'L 70 -7 3010A o f  A 

36v73Ar44, 
- 

B - 

C APPR . 

F-2625-I-* 
t . .. 

NO D f  AT 
1 - 

p g  - sw 
D E 9  
ON -, OM 

SW I TC C( CTlNGS . 

OFF 

O f f  

5 17 It. I , AUTO 
OFF 

AUTO 

9 3  1 i .C 

SW 1 TCH 
NOMEN 

CLATURE 

AUTO 
OFF 

yu ro 
OFF 

AUTO 
OFF 

, AUTO 
OrF 

Auro 
OFF 

TYPE 

SW l TCH 

I 

5 1  

I 

' 

- 
SWITCH N A M  

MS/EICS HEATERS 
S A D  AflqSTHRUSTi6 4 

v 

O N - ~ f f - O h ,  

c- 

+ - 
1003~0-01 .  

513 

514 

5 15 

-- 

-- 
J-vEL C E k  

t OPEN 

€HMW€k 

PRO(. FAPT w. 
- 6/(3./@ 

-- 
- -- 

-- 

- 

v 

FWD RCS T H R V S ~ F S  I 

a. 
s 16 

a 
3 

SH 

521 

sa 

31 

+ 
- 

. -6I .030 
1 

OFF 
S ~ R T  
-- 
&PC 
ON 

O P E N  
C L o S  

PURGE COIJTP.OL GPC 5EQ 

~ U R G E  V i v  
H E A T E R  

I 
t 

5prn~, 
roo33~#-&2 
-. 

C C  

- v 

SKETCH 
SEE 

a 
d M F  152-0lOb- 

3 

-- 

&LOSE 

-- 



SWITCH NAME 

574 - -- - 
COurRL VLV 3 3 -- 

sa5 H,OHTR L ~ N E  

526 eK)3 2LE 

5 ~ 7  STARTVP #TRS TC1 
&NAB:E - 6101 @ 1003370-0~ ON ;- 01\/ I ! 

sas 

1 

REF. DwG. No. a T  r,kTc FNG APPR . 
VL70-730102 -- 
36 V 7 3 ~ 1 4 ~ 1  

* 

~ c a  

r t z : c  

REL. DATE -5 /76 -- w n i y  ' a 

ENG . 
APPR . . -  

1 5x7 1 ~ c a  

I 

4 14- PANEL ---- - - SIMl!LATOR ? Y S  ~ ~ L . ~ L - O F - ~ -  

I 
d m  

UvHIBIT 
ENABLE 
1 EIh181T 

I 

I 

I 
I 

- 
1. 

9 - EMABLE 
INt f jBiT 

L-- 

@ ' r 5 a -  9/02 

- 

- 

f' 

9- 

-- 
+ 

- 

I 



MISCELLANEO d . COMPONENTS 

I TYPE OF LI ALAC I I -6e 
1 

I I I # 

TITLE 

WL A / ?  i 
APPR . 3 //76 REL.  DATE 

ENG. ~ d d  I 

REV. PAGE om;. NO. 
4 \/L70- 7 3 0 1 0 ~  o 

'36V7 3 A  tqhl [" 
R c V .  DATE ENG. 

A 

B -- 



F-2625- I - A  

i - SW I TCH ~~< -2 
v 

- - 

I 
1 

1 

- .  1 
4 

REF. DWG. NO. "0'' pT V L ~ O  - 7aoroa 
3 6 V 7 3 A l 5 ~ j  

A j r  
I 

P 4 W L  - ,-____-- --- s IM ( ILATOR~M S -- PAGE I OF 6 
1 

' NGS 

RFV ',ATE FNG. APPR. 

A 

B 

C 

SWITCH NAME 

CRY0 HTR Klr 3 0, A 
I 

REL. DATE -3 
ENG. ~7bAd - 
APPR . 

7Y PE 
SW l TCH 

3 

SW I TCH 
NOME N . 

CL*T"RE 

. AUTO 
ON 

TI  nE 

- 

PNL 615 
A 

- p~m~~$ 
-6103@ 

I 
+ 

I 

1 %  I 

RESET 

I Ha. 4 

v B 

4 9  A 
I 

t B 

+ 
ON*-DFF-D@ , 

7 s ~  
0 AJ - p i  /-ON 

I - 

* 
gpD- No. 
1003370-81 

OFF - 

OFF 

I 3 

4 

i 
I 

t 

RESET 

Ha A 

i B 

SFE 
SKETCH 

TGctLE SW 
NP 

3 

3 

3 

3 

‘+- 
3 

3 
J 

AUTO ! 
ON 

RESET' -  
TEST* 

v * 9 

*. Denote, rnowcei-vy p a .  

0 DL 
, N r s w  
?a, 
OFF 

OFF 

@ M E  45a -OIO&- 

AUTO 
ON 

- AVPO 
ON 

AUTO 
ON 

AUTO 
ON 

RESET* 
TESF 
AUTO 

ON 
AUTO 
ON 

I - 

6105g 

ON -QFf-O/u 

I 

1 ~ 0 5 3 7 0 - o v  

- 61 43 * 

* 
-6 /05@ 

-6!03@ 
I + - 

- 
OFF 

1003378-51 

1003370-M, 

1003370-01 

f 
OFF I 

O F F  

OFF 

* 

gnl *-OFF -m* 

OFF I on/ -of F-Ov 
I I 

OFF * 
I 

I ,  I 
I 



R C F .  WG.  NO. '.ATE FNG. APPR . 
T I  nE VL7C,-33010X I 

I s 
I 

- IENG. -- L A Y -  

-- - SIMltLATOR SflS ---. PAGE OF 6 
. < .  . 



~ _ _ J L _ _ _ -  
i 

F- 2625-1-A 

. i 

C -. - 

I 

- - - - -  

w 

--- 

, 
1 
1 - -  - 4 

7 - '  P 

SW I TC ;TI PIGS 

P A G E , L O F L  i S A  5 k '= 5 I MI IL ATOR 1 PAvFC - - - i  - - - -  -- 

REF. DWG. NO. REV. PAGE 

~ ~ 7 0  -7301oa 0 % 

7 

OFF 

REL. DATE-? 

ENG. 4 b ~ Y i  

APPR . 

RFV . '.AT€ FNG. APPR. 

A 

B 

c -- 

I - 
I 

-'"E?~C 
onle&~-ON 

I * f Aura 

TITLE 

PVL 415 

NO DT IbT 
5w 

O m  . 

v 

I r  

SKETCH 

7 B i 
OFF 

SWITCH NAME 

CRY0 rtlR K IT 7 OA A 
I 

I 

RESET'!  

TYPE 
SW'TCH 

3 

€eR€ 

5mieh )lo. 
IO03>70-01, 

I 
-- 

- 
SW I TCH 
NOME N WC 

CLITURE mR do. 

3 
-6y65g RESET 

A I H; 
I 

t 8 

A 8 0, 
7- B 

F E s E T  

H A  ! A 

* L B 
CRWHTP K IT  7 0; A 
. * DrvQTi5  rtoM PW: a 4&y.s; 

- 
AUTO 

m 

ON 
j003370-04. 

.. - ) J Q ~ @  

- -  - 

i 

-- - 

i 
1 

t 

i 
j 
i 

. - 

ON*-Off*- 

A 

3 

3 
-1 

9 

3 

4 

OFF 

OFF 

OFF 

, OFF 

, OFF 

TSST 

AUTO 
ON 

AUTO 
01 J 

AUTO 
ON 

P. U TO 
ON 

RESET 
TEST 

- ( / 0 3 @  

t 

- 6 10s Q 

CN - of ~ - 0 f d  

I 

* 
L I  

0 ~ * - ~ ~ ~ -  ON#. 

3 

3 

3 

1003370-01 

I O O ~ ~ ? D O V  

0 KT 

OFF 

- ~ , 0 &  - 
, OFF * + 

-- 

AUTO 
ON - -- 

h UTO 
ON 

- - - 

A UTs 
otr 

* 



Vi. 70 - 720  10 2. I ~ E L .  DATE 

APPR . 
1 I I I J 

4 15 
PANEL 

- -- C ; q  5 IMIILATOR 4 -- PAGE I). 0 ~ 6 ,  



_pr 

- - -- 
3t)ld ---- -- -- 

5w5 
CLOAw 11 IVY I b >F 13xVd 

2 

' ClddV 
< - - 3 

-- 9 
-- 1 v 5~V£~h9€ 

v Y OIOE L -0L7,A 
3UIl ' UddV -9N3 31Y'l .,\?&I 'ON '3M0 *j% 

~Q/o- e 5t.;rd :@I 

- 7- 
1 * t 

*.- 

------ 

2nd 033 W\J03 Sd 

3NVN H311MS 

. 
- v-l -srsz-j 





;i\ 
sw I TCH -AT I NGS 

i 
I 

I 

'IY PE SWlTCH 1 H * ,  Pr' 
NOMEN -.cMWEe em€ 

SWITCH NAME 
' 3EE .T ,hi3 

w. €em€ms 
sw'TCH 

CLATURE J&L YO q ~ y / r M t  YO 
SKETCH p o r t ~ o b h  

o n  J00?37o-*I S ? 8 f  - - o F ~ - o n /  @ - ~ . l f 3  
3 O F F  

I 
. G NC , SM 

 MA^ func 3 PL 
cIPt3 

O N  , srav I 

3 .  ' 53 Powr r O F F  
r 

, G NC , EM 
3 PL Sy b I h  J F urc 

CRT;X 
I 
f I , O N  ST 8 y 

, 5 5  Powc. 3 O F F  
I , G N C '  SM 

56 v M a 3  F Y ~ C  3 PL d 4. Y 

I & - C / O  1 /Ofl  i c -  0- 7 .  ON * c'V 

5 7  L C ~ T  C P ~  ce l l  i 3 - - I 
L 3 

5% c n r  e e l /  I a b 
3 v e u  T I ' ~ ~ V  / p 3 ~  2: 3-0 3 3C 

U P  @-&*T PO wn 011/ - O F F  - ; ? ' * J  

I 
53 N o d e  7 * 7 r s r  .l 

I I *'s 70 t r  0 - 6  I Q  --- !o033- / r  - 0 , f k l  I 
I 
I 

S 10 Corn T r c C  4 % S ~ O @  I 
I * s e ~  f i ~ l  - 

511 T I ~ ~ Y  7 J R r 9 e l  v 
i .3t= worn, @ = M E q f d - o 1 6 2  

Llu] = Hurl 1 

REF. OWG. NO. REV. P L B  REV. ME ENG. APPR . Tl lLE 
REL. DATE 313.61 ?6 

1 

2 a A P f i ~ &  L VLIe-  73 0402 

/ > - / a  -15 B -- ENC. /m*u& ' 

~ S V ~ ~ A ~ , ~  . c a / r a  
, C - APPR . i 

i 
+ A  7 P bps' I f i d .  I PWFI  C d  A> S I 9 VJI ATnR - -  - - - - - - -  --  ..- -- - - -- -- - - - - - - - u u l a ~ m , - * ~  p 



MISCELLANEOtf COMPONENTS 
-- 

REF. Om;. NO REV. PAGE REV. DATE ENG. APPR . TITLE 
2- - 

V b 7 0 - 7 7  0103 4 A R E L .  DATE- PANE t 
3" 7 3 4 ; ~ )  1 3 - 1 7 -  7 .  6 -- ENG. OZ~WU 
3sv 7 3  &,Pa 

C 3 A l  ) C 2 A 2 1  
C APPR . 

= J  M P A A 3  &2 h3 

-1 

TYPE OF 
EOU l PMEN T 

"IE www+Fwu -68AM6blU 
4% 5 P&c- /JD Sfc ."APT PO D E S / F v F 7 1 5  , 

P A P G  L c ~ k l  

r E Y  d o ~ t ~  C - S  ./ C ; , J  I Y % 9 , C ~ W , T C . ; S  
1 

F F * J P L  a - 3  ! 1 i 
b~ ' 2 ~ .  f C  

D&NEL,C ( - .; ! f .: :. .. ,:. : ; - S l MlJL ATOR PAGE 1 OF I i 

s la p p d V t z ~  can; 
1 

I 
! 

D ! J  1 7 a c  ZV. ,  

i 
i r 
i 

. :  
I 
! 

I 

J 
f 

TI/<€ F 5 E r 

. 

MC ~ X ~ - O ~ J L J - ~ S C X ~  ! YSIU, /c-9 -CY) 

I 
j 
f 



* " w.-. --&mmr* , ". - > . *- - C7 .. > I _w* w 1 -_.-.a1- - - -- -- - ? 

qy v 7 if35 
' ,'dddV 3 

-- 
- ---'s 

*I w:, - *  9~3 0 
SC- ct-c~ IVE~~C/~:E 

3 3fwd *L/bC/C 32Va '73d v I! T to~o~t.o& fn 
3UIL '8- '9N3 . 31V'~ ' A3a 39Vd 'ON '3a0 '33 

tsro- a ch 3~ -g 
~O'I!EO~ pry?ol ~3 

1 

I 
I I - 1 

- t .. 
: I 

I - - ddo I 931736( ZV97 
i 

35 

! i 
NO-- NO to-of.c~o01 10/9-@ do 

I 
- 

1 - i 
II 

A A A M07 i :ZA t/ A 7 *7d 
t 

hs 

t 
1JUQN N9lH 

I M 07 E 
-- I. w- I JU -Is0 kV"N z EU i 8)-@ W71 
I - -- I , A A w YW er I 

i i 49 o* 'rrsud /clv'dw 

i- 
1 

. . lJvY e l . Jd37 i is I NU dd0 ++ . hS'C9-a - z3a~ / YYV 
i 

-3N3 LWO 

3WN H311MS 





h 

I 
o . 7 - :I 

J 
(. 

-- 

- -- 

/a- h e< 8.s~ 

1dVd ~Js 
I %tWwf33 
- 

0hik6- 

€/? 00- lt47N 
c,N 7a'j.s 
- - - 

- -- 

* , 3r'./d4 addds 7(~ 0 7 ' 

lH9/ 13 

3Whi 
1 N3Wd l fl03 
20 3dAl 

* 



! ~ ~ L o c h r J ~ c - ' . ; , ~ ~ .  
DWG. NO. REV. PAGE 

P L 

f-2625- I - A  t - ( ( 
7 . SWIT( 'L, l NGS 

l- 
I 

Y V .  'ATE FN ;. APPR. T I ~ E  

A REL . DATE 31.) 7b P A N E  c 
ENG. mw& 8 - .- *t3 AS 

C APPR . I 
I 7 

€mwIw?+ 
PESC f l i @ T / o N  

bff I 
,IT 4,) 
P 0 5 l f  !ON 

SEE 
SKETCH 

ori - O M  

1 - 
I 

1 

I 
I 

I 

i 
[N 1 I * - F aw * - 

N c P M  1 
i 

1 
n r p / . y  I 0 EJ 0 F 

1 - 
I 1 ! 

p E f / o \ ,  : 
I ; 

C R I T I C A L  

i 

i O , t / - b p  

I 
I 

-- 
! 

CORE 
LOC . 

SF!! PAR? 
SWITCH VAME 

, f~? = r~ utl  /'0-~17rr m 

1&03370-02 -- 
R a V c P f '  

f 
I 

N PE 
Sw IT CH 

1 

SVt' I TCH 
NOMEN. 

CLATURE 

I 
l 

€ P M M e t  

5#& NO 

o v  
0 FF  

a 

B-61.0 I 
e- 

l I 

v 

- 
100 33 70'07 - 

3 

5' 
1 C A U T ~ ~ N  I W\RNT:pG - 

I 
1 

I 

-- 

- 
I 

, y =  M O W  . @ M ~ ~ / ~ ~ - c l c a  

I 

v 

- 
5-610 I 

-E - 

PFqe-t fi-CC' I I !  -4 , i , ? k T  # <  7 0 w  

- 
-c. I 

I 0 FF 

I kl / '  C; -c P R O 6 E  

* 
t L E F T  

L 

I .  

I - 
I uPLZ.V,T ALUCK 

i M p  .rr='r C F I  P Q L ~ E ~ ~  

o rJ 

O,*f 

@ - - 6 1 0 4  

- - -  

@ - b 1 0 3  

@ 

9 

I oA/ 

/0033704% 

l003370-01 

* R S f + O  ' E l E C -  

L ' F '  
L (2- ' C C h -  

TYIPL ; . p d  

I 

3 

O N  

0 PI' 

A c h  

p5L & fl ' oerl,- ,  rrrt 

/ r !"5  TO w 



F-2625- I -A 
( 

!It SWITCH .STINGS 1 

,WC. DWG. NO. REV. PAGE RFV. SATE FYG. APPR. TITLE 

v t  7 0 - 7 3  o ; c l i  A REL. DATE 3 / ~ / 7 4  
B ENG. mw& P A N E L  

3 5 ~ 7 3  4 j p c -  
C 

I APPR 
C3 A5 - 

0 -  * F  m net nr 3 

lY PE SW l TCH ebRf. SEE -wmmL SWITCH NAME NOMEN SKETCH m 
. - .- 

SWITCH 
CLATURE SPEC f i ~  5ppp%ruo DEScR l f l 7 ? *  N 

I 0 A R E ~ o R o ~ l l S  
~ m r r r ~ u s ~ l f & r ~ & ' ~ . / ~ ~  /603370-01 P I G  H S B M f  OAJ - 0 6 ~  -Om 1 7  CM 3 LOW SIMPLE 

I 
1 I O N -  o w  

I 5TEY 
- Lvapr BAND # . ! c ~ u r  I I 

1 ! cou 111 uu3 ,J @cud I 
! W I D E  e p w r  h r ~ s r o n  I S f 6 ~  

I 
1'1 1 

1 
1 

I 
i 

I 

I 

I 
1 

i 
I 

I 
I 

I 
i .  
1 

I 

1 

pp 

@;,VIE ~ 5 3 4 3 ~ 3  

-- 
I 
I - 







rc - h-- 1 
t 

PANEL C 3 &&- s I MLIL ATOR 3 4 s  PAGE.~-OFL I 
- - 

- - 
j - _  - - 

w - -, ' .." 7 

-- 

- 

C 

TI n~ 

P A N E L  

~ 3 A 6  

REL . DATE 312 G/Z 6 

ENG . &A 
APPR . 

REF. DWG. NO. REV. PAGE 

L 70-7.3 0,~);.  2 3 

3s v : :  )?dB 1 3 - I > -  75 

r - c a ~ s -  8 - r  

RFV.  '.LTE ENG. APPR. 

A - 
B 

C 

- 

Y 

CBh#znM 

P F ~ ( - p i p t / b l ~  

i 

- 

- 
- - 

5 1 ,  

5 5 

5 I I  

- 

- 

- 

- 
1 

5 ;  

' i  

- 
I 

A 

SEE 
SKETCH 

swln. ISTINGS 

v r V E R N  
Ph&?EL J 4 c  - -  

9 # TPT /a.'J 

POLL Put pR7r 

-.- 

i 
i 

m 
5P~CBf;tE"D 

v F U L ~ €  

I j j '  

' 1  - 
p ; : ~  

vrt  f i c c E L  

4 

SW I TCH 
NOMEN 

CLATURE 

vnc_ 

Sw'TCH 

p v s n  
gurmw 

. . 
SWITCH NAME 

5 1 6  , . . 

5 1 

5 2 

Z - - 

ALL ,G L 

-7 

~ _ ~ e r r r c  
~ & L € c  r 

P 

8 
f /,hJ:pfi, 

1 f 

P u : o  

-- - 
eww-&k 

SPY; IVD 

- 

- 

- 

- 

N4 453-odrJ 
- 

l i l  < -; 'I MA :J 

C .- - - 

&[ C J ' 7 ,  
I L 

I &o F ( J  





*- - - \, -- 
SWITt L IST INGS 

J 
TYPE SW l TCH 

NOMEN J 3 l w N & L  
few SEE Ivo 

SWl TCH NAME SW 1 TCH e SKETCH sr7;Nl5. CB~MHWS 
CLATURE 5p+-c ~0 SPLl P4nrA.e PO > l r rsd D L ~ c P I P T  lolv 

I 

I S R 8  S E F A f l n T i o r  M b V  P U T &  @ - [, / o I  370-0 X O N  - 3 / v  

51 l I U v t o  / 
- 

I I M h u  !A- - c a d > .  I I 
4 3  1 E T  S P P f i a n r  lob  I lo  *& u To - - 

SCc L f iv) 
Y- 

ou -% -i 
1 --- 

@ -  b 1 9 f  /00>?76-oq ON - O F F  - d N  

, S f  Y A W  T R I M  Y * R 
I I 6 - 4 1 0  3 I O O ~ ~ ~ O - Q I -  h? O N - O F F  - O m  

, S G  A ~ ~ 1 9  C P N  f ~ n  3 1 
d 3 

I rid I 
- -2 , . I I P d R  3 1 

. j !  G P C  .GI r E t I 
5~ ; v For l w ?  

I S - B B V ~  ~h 

54 ! Co,vTr.o! 

1 5 K 6  5 E P I ) 8 A T I O N  

5 2  1 f i E P  

i F r  ~ F P P R ~ ~ ;  )r,,J 

I 
5 Y  5, c 

i 
1 

i 
W : L o C p  E D  P c : r f r o r  

I 
&ME wa -010a 

4 : Plow --- 
m3 - M v t t  

*REF. D ~ G .  NO. REV. PAGE RFV. '.ATF ENG. APPR. 

REL . DATE -3 /a 4 
T I R E  -1 V L 7 0  -73o 1 0 )  J- 7 Q A -- /76 

PAVE L 
B ENG. $%!U&&i 3 5 ~ 7 3  E3 k 7  / > - I )  - -5 C 3 A 7  --- - - 
C APPR. 

-.me-. C P  r l  5 I M I I I  ATCIR SM-5 

3 

I 

?US H 

fi u V C ? ~  

I 

P P o G R R M  

~ P L I M R  

P * W E  c 

- 

v 
@- 6 / 0 1  

C_ 

%US3 -0Obl - 

'I 
1 0 0 3 3  7,3432 - 

t 
i o w  -  or^ 

1 
1 

I 

-- 

-- 





.- 
SW l TCH ST l NGS (1 -. -- 

-- - 

-- 

I 

I 

--- 

E 
Tl X E  

- -- 

I 
- 

REL . D A T E @ ~ ~ / ;  
REF. PWG. NO. REV. PACL 

V , q o -  73010  2-t 

--. 

I 

SKETCH SEE 

I @ H E  9 5  a -  0103 

I- ! 

I 1 
I 
! 
1 

- 
1 

L I 
I 

I 

&' 
abHi?  

P@s, 

R t V .  DATf FNG. APPR. 

.I -- 

CORE 
LOC. 

S- 

/@337-~1 

/oor%w/ 

...-. 

- 
COMMENTS 

~ E S C R /  PT/ 0 *r/ 

ON @eFF 
, 

o d  *FF 
I 

- 

- -  - 
PANEL /=- f S 1 MllL ATOR .FMJ PAGE f OF 

f l  B 

C 

SW l TCH 
NOMEN 

CLATURE 

0d 

&FF 
OQ 

4 Q l 7 =  - 

TYPE 

Z 

2 

I 

I 

ENG . 
APPR . 

- 
S=c.A/d. 

& / - 
mti~o / - 

I i 
I ! 

i 

5 

s 

SWITCH NAME 

Ac ,,@ c.c~ticp- 

u7/&/7y A&e@ 
t / 













b
 

P
-
 

- I- 
4
 

Y 5 

1 aa
o

.
 

a
 

w
z

a
 

a
w

a
 

a
 . I 

a
 
' i 
0
 
z
 

w
 

v n
 

ia
r

n
 
u
 

K
 

'9
 

!
4
 

I- 
0
 

I C' I 
g

-4
 
9
 

m
 
0
 

- 
$:* r. 

*r 
I 0
 
a
 

f
i
 
3
 

is
rn

 
i
 





-f 
SV,  I TCH JT I NGS - 1  - 

I 

SW l TCH TYPE 
CHANNEL CORE 

NOMEW. 
SEE ~ f i  ~2 

SWITCH NAME SW l TCH LOC . SKETCH 
C r n E N T S  

CLAT'JRE S p 6 ~  A/d, 3 r D  */A l'-. ~J~C$CR,P~/O J 
f 4 ~ 4   pus^ S/&dW L&F#C&- 

IS3 A 7 7  ~ C F  gurror~ 

I - 

- 
4-CFr (g 6/03 loo3 3704r  -- ou - 0 FF - d d  

5 3  # / R Z W r ~ ~ c u c r  3 k/44~r 1 I 

A D Z  2-942 7.. I 
S S  ATTJ TU=- 3, REF I ---- 

H I ~  H 

S6 E R  c ~ o k  3 LOW - 
M/GU 1 

, S7  ,'{ A?/ T€ 3 C O W  
- 

Z N S r r 4 4 ~ 1 ~ 4 7  F w M S  - 6 l O . f  /0833w+C 

51 I ?&uE& K c 7  

-/#sf S E L G C ~  C# t& 1 0 3 1 0 0 ~ 7 0 - 0 ) -  ,7- 6 -OFF -dn/  
53 Mc3D16 Tb4~)  3 ~ R M C ;  1 \ 

auece-  TMAAJ I 4 O U - O F F - O ~  
54 3 ML3 

/ 

ST Y s o t J R = C  A /W 

L Q/V --OFF -o& 

I 6.9 3 

I FLP7;wCr2A? ory &AJ -%/v 
51 (U 7) Zc O F F  - 

E'&b&& 
r 

1 
2 

-*36 10 I / s o  - 3 3 4  -0% ah, - a d  
54 R LJM 3 - -- 

* N O  ~f Qc'? M S + ~ L  - o / a ~  
e - L PC x E ~  AS. 

chi* ~ , e u T l r A c  - -. 
WF. 0%. "m. R E V .  PA= REV.  DATE FNG. APPR. 

A 
M7O- 730 102 - / 

- . ...- ENG. -- 
C APPR . I 

PAVEL s I M ~ I L  ATOR S P AC;EA-OF-, 











.a .u* 
4 

$ ~OTMV~ J*J+S- UO~V-~IIW I s -- Lid i 
' ElddV -- 3 

-- - - -- d 1 73NWfI 9N3 1 B 
AD 

3lt'Q ' 13U V 
3x11 

1-7 OIQGL -0C7' 
' MddV 

I 
'3N3 31VU 'A38 39Vd 'A3U + '3N '3M0 

1 





SW l TCH 3T l NGS 

SW l TCH TYPE N O 9  
SWITCH NAME NOMEN tlwmttm e9wF 

SW l TCH 
SEF O m 2  

mhwmT5 
CLATURE SPEC. *KI, 5 p p p / r J  -* ~ ~ F S C A  /PT/d d 

Am REF @&* %SH W a - ~ o b I  S/d6&- L & A ) s ~  
Bcrrruq' C 

Zdsr&c)lC1E~J T 2 
OM @ b f o r  /&33W-oz bA4-04/ -- 

@ ~ L C J P ~  O F F  - - 
LEFT 6t03  ~ u o ) ~ ) O - O /  ,/r/k/ 6&' y 6FF 

PIE .sSLe-<7- 3 - ~?/GHT I 

re", ~d A n  &L/Y D& - - O F F  4 A/ 
1 

-- 
#4T/ 7-u&&- - 3 EEF 

- # /GH N&b OM-OFF 4rl/ 
ELROE 3 CPW 

Cs.9 HJ G H /4"& O N  - d F F  - 0 4  
P F&TE 3 L O U  

&A E )  / 2 O N  - OFF - U U  

490 3 3 
@hi?) F U  4 L  - - &A/ - 8 F F  -o/V 

APLJ 3 
- 

Hz a 
f r ~  7) . @N * @ b Z S L  1 rY 

OM -&PJ 

I CNJ = d m y r  

REF. DWG. NO. REV. PAGE REV. DATE ENG. APPR. TITLE 

A -- /L 70 - 7 3 0 / O 2  -/ 
B &EL Li 

I 

C 
c- 

PANEL f - f l  S 1 MUL ATOR P AGEAOFL, 



8J 7A7fld 
9N3 8 

31Va '138 V /--~o/oSL--QL~/ 
3Ull ' MddW '9N3 YVa ' A38 X)Wd ' A38 'ON '3MQ '13 

_I 

Jn-am - ~NT 





ZOMPONENTS 

REF. DWG. NO. REV. PAGE REV. DATE ENG. APPR. TITLE 

A 
R E L .  DATE 

B 

TYPE O F  
EOU IPMENT . NAME DISPOSITION C W E N T S  

S P Z C .  d o .  5P D . ~ / d  DHSC&JPN~ 

-Ad2 , W E  4 5 2  - 

PANEL f 3  S l MUL ATOR - c PAGE OF> 

SW/TC M- 

Rorray . 

#A 

f?fa ?d=- yqP05 
1 

Czrc 
.-A& 3 

@A I 
@ B  + @c 1 

/ q v l i / L / 3 &  - 0 a z 1  
/+itsre& A / :  J B L ~ S  90 m ~ 3 0  JdLm 

-oooa a o r  8'7 ( 1  - o a  - M I  

. 

&A 

@a 

@c 

PITSS-so13 / o o 3 3 1 r  - 0 3  

.- 

130~67 '. P ~ J ,  
7 

s1 

--- 







i a lijO-y-mv d 5 WSOLY 11 w ~1 S 

' UddV 3 

'v ' 3~3 - a 

W17 7Nd Tj31va . i3a v 1 I cQ0 IQGL *0~7A 
I vrvc~~IG 

t----- . 3Ull ' UddV '3N3 3lV5 A 3tl 3&d 'A3 'ON '3M . A%h 







I 

TYPE SW l TCH PROC . SPD 
NOMEN PART 

SEE go D'J' 
SWITCH NAME W e  SKETCH ~ s ~ ~ Y  

C YArZACT6RfSTfC5 
SW ' TCH 

CLATURE NO, -- NO, 

6 1 ~ )  8 -.- rm3370-o& TGb+%2w 

-- 

REV. PAGE REV.  DATE FNG. APPR. 

I I A 
31 ~734414 & 

B 

C 

r... , r - r r p  



.. 
' UddV 3 

. Ybl7 7Nd - Wf 
. 

- 3Ff3 1 6 + vV-3 Yv/~&LA~C~ 
. -31VCI -731 V 1 ! ~OIOGL -~L'M 

-3llll' ' UddV '3N3 3'W 'A31 33Vd ' A38 
, 'ON '3MO '331 



b 
k - 2 6 2 5 - 1 - A  
I - 

. SW l TCH - 
TYPE 

SWITCH NAME NOME N c SW l TCH NO; R 5  
CLATURE 

534 HI LOAD E V A P  I ' E N A I E  610) to 1003375 - b ' ~ b # ; \ ! ~  I ON - O d  
O F F  

535 BYP VLV MOD& I J AvTO I 
/ M A &  /- - 

I + + v 
S 36 a I A vTo - 

MA4 -- - 
5 3 7  TOPPIN& &v4? HTIZ L E J O Z ~ L &  3 4 AUTO 6/03" ;G03!70-01 , O F F  0N;DFf -ON 

6 Airfu 
7- 

3 A A U T O  
R 

1 0 F F 
!3 A V T Q  

3 33 I L DfAT 
A AUTO O F F  - -- - 

% B AUTO 

sue R 3 A AUTO , O F F  
8 huJo 

.) 0 t 
5+/ HI LOAD 3uCT HTR 3 -4 O F F  

5AqS S I Mt IL ATOR - PAGE A O F 5 .  - 

5r3. NH, C O N T L ~ ~  A 

543 !5 

j 

c~y. ~ ~ 7 0 -  73010X ?AGE f 
31\/73414> 

D E N O T E S  LL, 5w. m. @ P . ? E  -oc" A 

1X 

IX  

REV. A DATE FNC. APPR. 

- 
B 

C -- - APPR . 

5 
PRI/C PC 

5 E C  on, 
-PP I (GPC 
5EC ON 

6 3.54 

V 

OFF- 

OFF*  

ON -QFF*-ON 

* 







710 P /w 77 13kVd 31vd -----.-.- 
j-~~tioltl~~~r~~s I- - -- 

I 
I 

' tJddV 
I 

-- . 3 

y7r7 7Nd m0-r-3~3 -- 8 . -- V 
lflk£LAfG 

-31~0 138 
-' Tlili \ 'eO~o~d -0L7~ 

'YddV '3N3 3l.Y'~ *A38 3rd 'A38 'ON '3nr0 -33 



i I f  c - .  - - 
NP SW l TCH 

SWITCH NAME NOMEN 
PRoC 

! w I -;;kt PAR?. - S PO SEE #tE 
- CLATURE do, ?&PT 1'7, SKETCH POS ' b e  

P R E ~  , OP& * 6 1 0 5 ~  1003320 -a? T$ybC iw 541  bTA cwrl NL 5% SupRr 
- o ~ ~ - Q F F - o N ~  

I 
----- 

I ~- - CLasC * - 
t . 

ix, v r U€b  IN*^ { 
OPEN a --- 

.- ~LOG * 
-- -- - 

I 
<". 

i 
-- 

I 

i 

1 -- 
I 

I - 
I 

i 

I ,  2 

I 

I .  I 

i _- 
I 
t 

g Dewin . Y l o w n f r y  P6. '*. . @ AE 4%-010~- 

I '  C I - .--I 
APPR . 

I PANEL L& 41 SlM,lLATOR < M <  PIGE 3 OF f 

I 

I 

I 
L 

REF. DWG. NO. PAGE P' , ~ 0 - ~ 3 0 1 0 3 .  
31 v734wr 

-,.. v 

RFV . 'ATE FNG. APPR. 

A 

B 

TITLE . * 

PNL L A A )  



f 
M I  SCELLANEC- COMPONENTS 

8fsp86+rtet4- 

PRR, smt MO. 
* Y ~ A - o ~ & x -  

SPD, PART 
NO, 

' 

T I ~ E  

PNL LIAI 

C M E N T S  

T Y P E  1 @€NO 

X 574TE A a' rcL 

i -1 

PANEL L A  AI  s I MIL ATOR CMZ PAM * (YL, 

ENG. 

APPR . 

O W .  NO.  REF. 
VL70-730JoA 

31V73AXAI 

3 + t 

OP-B,R-ct 

p9 10 

Ds 11 

REV. DATE ENG. APPR . 
A -- 
B 

C 

1 
f R E G .  INLET 

TYPE OF 
EOU I PMEN T 

7 

NAME 

CABIN R E L I E F  A 
1 

4 B 

CABIN I VENT VENT /SOL 

VENT 
ATM PRESS CNTRL 

KT INh 

PSI 

Ex 

Ds 3 
DS 9 

DS 5 

DS 6 

DS 7 

DS 9 

D S ~  

4 0, SYS 1 3  SUPPLY 1 

(I REG INLET 
1 

4 E A E R G  

SYS a SUPPLY 1 



a yK CIGLfiK 

3185 ama~va .13~ ' (iddv -9~3 uva 'ON -%a -dm 
V 

'A38 ro IOCL - DL7A 
3UIL 



m. NO. REV. PAGE REV. DATE FNG. AmPR . 
d70 -2 3 0 1 0 ~  I * A 

31 v73 A4 5 -- ENG. PNb bf 

I . , J . l !  j J  C APPR. 
1 I 

PANEL SlMULATOR S f i 5  I PAGE &OF-- 



7 

A/C C.B. AMPERAGE c SPD - FEEDER 
c I Rcqf-.mEAKER NmE AND PART No. q.-+o, -Bus . 

. SEE..cQ; ' 
CB No ( I F POPPABLE ) NO. SKETCH . 

~ 4 5 4 -  
- 

ma6 1003396-01 Yo LOOP& P V ~ P ~ ~ ~  iw I 

I 1 I 
AVBAY I FAN 4 hcl , 10 

1 
\ 

/ I \ 

ACI & B  - II I I ' 1 -. 
I ACI &C I-I& 

FABR & A  13 1 

--.- 
,q 

v 7 ACXQC I5 

FANA hC3 4 6 16 + v 

I 
REF. OrW;. NO. REV. PAGE REV. DATE FNC.. ADPR. 

VL70- 73b10A A - REL. DATE ?/ip/7{ CB; 
""' 

3 l V 7 3 4 4 -  B E N G . ~ E  ~ U X  !pNL L? 
- 

C APPR . - 
PANEL L 9 , S l WLATOR 5 4 5 PhGE OF I7 



I __C 

T I ~ E  

c B S  

PNL L 4  
w- - 

J 

PANEL A 4  s 1 MUL  TOR ~ M - S  P A G E O F  17. 
-- - -- 

-- - -. - -d .. .- . " - . A  . 

R n .  DATE.* 

ENG.TF: 

APPR *--.- 

REV. PAGE a%. NO. 1 Z~O-7301 a 
t 3 l V73A 

I 

REV. DATE EN6. AFPR. 

A 

B 

C - 



P PPR. 7ITLE REF. Om. NO. REV. PAGE' REV. DATE FNC. 

R E L . D A T E 4 / q / 7 6  ~ 8 5  
4 

a 7 C  * 23810 h A - i 
31v739Y 

B - -- E N G . ~ : F , ' % ~  p ~ ~ w  -.- 
c - APPR. 

li 
L 
I - 

PANEL L -SIMULATOP $nq ( -- PAGE 4  OF^, 



OwC. NO. REV. PAGE REV. DATE FNG. A"Pt7. 

FLio - 73010A r A A REL.  DATE 
3 I V n 4 Q  -- o R :InE 

B -- ENG.TF. W L  L 4  
_---- -- 

C -- APPR . 
.- /* 2 

PANEL !- s 1 ~ L ~ L A T O R  - -  PAGE 5 0~17 









W 

F' - 
S -  

45 
C 
a 
Ir i' 
0 n, 

I 

. K  
A a L  
W Z L  
a w a  

a 

2 
I. 

W 
C 

2 
I i 

5 

I k a m u  

Y A  
2 

;- 
W 
0 

4 
? -  - 

' b 
-3 
h- 

i4p z 7 



REV. PAGE REV. DATE ENG. LPPR. riw- 31 V 7 3 A  J I & A  REL . DATE 3/3 0 / 7 ~  _ __- 
B -- ENG. q&f P N L  P? 

C APPR. 

S 1 ~ I J L  ATOR -54 - ~ ' A G E ~ O F  l7 
----- - 

PANELA 4 



REF. 0%. NO. REV. PAGE REV. 

470- 73GIOA I & A  
3lv73AY 

B 

I C APPR. I 
t 

i 
Lc) - s I MULATOR- S M  5 PAGE 

PANEL- - 
I I  OFL, 





REF. DWG. NO. REV. PAGE REV. DATE FFIG. A"PR . 
. D A ; ~  CB& 

T I  n 

\/L70- 330tO& 
3N734Y 

B EYG. 

I I c I APPR. 1 .  
I I I I 

PANEL L q  - SIMULATOR 5 ~ ~ . 5  PhGE 1 3  OF,^ 



I APPR . I 7-- - 

C__- 

s I MULATOR .- PANEL L 9 PAGE I Y OF 17 

DWG. NO. REV. PAGE 

FL.70 - 7301Oh I A  
31v734% 

REV. DATE Ftl( . AmPR. 

A R E L .  DATE 7/30/76 

6 - -- 

t T l n E  

cs 5 

3NL L 4  



I 
REV. PAGE REV. DATE ENG. A?PR. 

DWG. NO. 

I X A  

B 

C APPR. - 
- ---- SlMU\dTOR 5 / r 5  PAGE 15- OF j7 







- 

I 
L 

1 

-- 

NO-~=~O -NO I lo-o~rcoo\ EOI9 atlnd ~~03 un 15 

-?'=I . 4 Sod lkl5 
H313nS ' .'ON .'ON 

3'n1V13 
H311 MS 

N3WN MVN H311MS 
- ~afk313 - 33s dd5 J,aV{-Jfl&j 1 H311 MS 

3d AL - . .. 
S3N I l!? )a1 1 MS , 

... - - *-xu*.- ------ 1 - v-l -sz9z*j 

57 
7~ld : 

3x11 

/ 
99 E/'~ 3110 * 73Y 

a I 

V 

' VddV '3N3 UV5 ' A38 'ON '%a a 33tI- 





b7 74d7 ew M-~~ fi 9~3 a ... 
. * 

. . 1. 9 v 
YW~CLA 1% 

. . 31\10 '73U 
3Ull 'YddV '3N3 31V'~ 'A3Y 39Vd .& 'ON '3M1 -dm 

COlOEL 0~7A 
t 

XQ10 -fSh 3L/ @ 'SOd -w# GILONN * 

33 VA 85 y 

€ 

E 

E 

A Y 

1 'sv031 

Tbl S9NlA- 1 * ? 1 I MS 79 - ) 
V- t -sasz-j 

45 

hS 

L 

I 

nad I 

YOI9 

4 

---- 

r 

I 

P -- , - - 
C 

- 
rgQVd 
JAQ 
a/J- 
JJO 
w3- 
dJ0 

8 /L 

r! 

d dOe;rc(VO r 

4 

vjy I rj 

1 

%OL $400 1 

4 A32 

? ii 

4 +@ 

Ad0 
a/L .I E 

JJC 

I 
A 32 

.- 
A33 

€5 

Y5 

rj3~0d 0ldnbr M 95 

Ua37d 3NlAH3n Sd \I s 
mN H311Ms 

4% 

NO-~~O-NO dm' 
! 

I 

jdo-NO I 

' 

r 0-olrcoo i 

'gd 
dUfl3? 

va 
~d0 

g 0 1 9 

H313MS 
33s 

€ 

' 3fio~/anv g 
. *c-oLcsoor 

. .*ON 
ad5 

g 10/9 
ufl A.8 t/d 

20Xd 

Ad0 
NO 

.NmN 
H3lIMS 

1 
H311 MS 

3d M 







-Trr------- 7 - - - "G. 

---.- - - - -- - - 
a ). -. ~~,.VI~*BI= /O t~ ,. 2 

- i' - - -*- 3 
- .. . '993 

CufiC. 10 73~t/d v 
i 3UI.. ' UddV '3N3 31~ 'A38 

- . - 

_~L/P@ / /WSL A SF 
t? 

6 

/ - 7'0~,5-0,4 7,1 
33Vd 'A3Y 'ON '%%a '43 

1 
r-- 

2 32- 

23~W 

1 
: . k 

37 199 .e j 

I 
31was 2- 

j7w-s CO 

h 

lW?L Iflo @A3 W3Yf 
- 93~Vt. 

-73 R/O??d 

-. 

CCdd 
- --- - - 

S5fad N'3G 

m7j Fo 

-r /=&pa A''QW2 

; 97-C LC, 
F :, -8€W.-t? sfi~u F 
E t - * I /' 
C 

I 

SPQG ' - boo- st JU 

$. . , SJ.N~NO~W!~~N~~~U~~ . I I-++ 
, .. rl. eel, -. 

. - ;;. . ..$;. -. 4&.'*+ % 
---ssasl""-- 

, . *, .. - I -.. -. -- - *z.-. 2-L - - *-- --- - --- 2 -- - f _ - *.,. .- . - . . 
- 

S572d LOO drrrf?d oefi 

. du?~ a'w 

m0-1 -=! eo 

dt~32 2!& 

9#1'20A/ "j-l-= 

C k 

2 
t 

'W 

.% 

IS 

X1ZL*w A7 

>?L?& 

,, katt~oa, 

mr l(2'us7& 

.C?O~-t.3*7lu 

0180 99 -OLoi\ 

S~N3rW03 

17 2)cs SyUtj-~9 ';)d ~C&J!~\'PNI~ 

33UC 

4wHWMbm 

I. r+r9fs ~~~3a4~7c7p vy~ua -332 

3rWN 

A. 

w1 
SYOD 

lN3WdIftO3 
30 MU. 

Ndd 



5 - k. : . vrr 

. * - * W I T &  -TINGO . - i 
, -- -ti - ,/ 

SW l TCH 0 a 
NOMEN @mwW+ m 

SW l TCll NAME 1 s H  ,,,,",, $1 vp,s 
PPN 

C M N T S  
SKETCH PO,, 7784 

\ G b l c a  l a 2 0  a3 70-04 T L d  V ~ ~ - ~ ~ '  

ceyo c m a ~ r n s )  Sr3 I 
I I 

I ,%bt~i3 6 -01 z \t ON - 0 ~ p - o ~  '1  

3 FUEL C t L L  Smct fM Q 
(m) &I 3 3 - 

I 

-, &- - . 
- 

i 
I 
i 

I I 
I I ,  

J 
- 

I w 

I 

I 
m 

I 
I I 

f -- O\t- 'i 5 3 -D!C ;;! , 

- 
REF. Dm. NO. REV. PAGE REV. LATE FNG. APPR. TITLE 

/ Q A REL. DATE 3 / d q h ~  V L  70- 73OiOa Pctr;)ti Da O J H D  
0 3 9 V  734 

C 





- - - - 
-. -- -- -----.-- . -- . - --- ------ - --- - a6 r 3LZ4 5 

.i~&tl ;11.., . - '-'X.d 
- 

, . . . 
3 

9~3 0 
2LIto/,/~/ E&&A nb'r CfrnO GQ 73~sdd 

/ 3lVO '73U v 'CP / .>-O/m& -0' 7A 
3UlL '(lddV '3N3 31115 Am 39W 'IIW 'ON '%a - AMA 

? 010-?$4 ?u @ -%.(71ACJ 

I 1 
! 

I 

* I 
i 
t 

I 

i 
9 

I 

4 I 
1 

1 ! I 
I i 

! 

I 1 

I 

----. 4 

- - - - - - - -- 

--z=zx ---- / <w 3ut L NO r SlW > rJ 
-2- 1 LbfW lo- or, b.sww AU5 1m7 E 

L$ 
POU Ifad 

S&N3Wm)? St* I.tf WN H311MS 

za @/ 33s 3d Al 
-- SBN I, ' IIMS 

a 
.- V-I-SZSZ-~ 

- ^ -_- I - 
. . t . -"" .rrY 













' UddV 3 

a >~W//F/ q WF", n 6r 
d~nd d)o 77Wd 

9A/h&/P 3lV9 '73M V 'F t t?Q,US/r f~ 
3Ull 'YddV '3N3 UYA ' A3L( 39Vd 'AW 'ON '%a ' J3LI 



-7 

3 

B 
sd[e./e/ 9Wm~sP qwra s\~ -13w 

-731~~1 '73~ .P / PO/Of36-0~ 7~ 
'YddV 'SN3 31m 'ha 39Vd 'AM 'ON '%a ' J3U 

- eo 10-c S+ 9t1J 0, 
am* + 



, ...' * .  .. ;... - .. *1. . .. 
- % I  swtT1(( . T I N S  

TYPE SW l TCH 
SWITCH NAME SW l TCH NOMEN - WRE 

W. SKETCH SEE zc 6 C O W E M S  
CLATURE PP IU *StnOt+I 

*CUN S r d ( I  * - OFF- O N  
SO GPC # O D €  S // J#LT , 

I G m  !/i7C33m-oa B/nl 
I 

@KO/ 

I 

5 1 3 : ~ ~ 5 i n J  / 
I 

I 
! 

I 
- 

i 
- 

I 
I 

j 

. I 
I 

I 
I s 

: 
I I 

i 
I 

! r ! 
I - I 

=tr LOCKED 

&ME 6 a-Qo&'- - 
REF. m. No. REV. PA@ R F V .  ',ATE FNG. APPR. T l n E  

VL 70 - 740/32 / d. A REL. DATE 3/6 ?/?& - 
/ 9/;s, YJ- .L, P m f  L o b 0 U + + 3  

3.9 v 736 L, B 

i' C 
- .  

APPR . . . 



a
 

I 

a
 t 

w
 
\
 

L
 

Q
 

< 
9
 Q

 
:
 

-J 
' 

%
 

L
 

C
 
4
 

, 
n 

W
 

K
 

i
L

j
L

 
W

Z
Q

 
K

W
U

 

a
 

a
 
a
 

u
 

P 
I 

") 
* 

Ll 

W
 

c t -. 

u
 

k' a z
a

 m
 
u
 

W
 
I
 

' 
I
.
 

8 
.
j
 

'<
 

0
 

i 

i
 

C 









' \  

. . .  - - .. . .. .. . . . 
. . .. .,.. * .  -. . 

F-2625- I - A  / -  I 
' -... . . . . ' - < . INGS 

-3- . - 

REF. W G .  NO. REV. PAGE 

dL- 'Jb -7.30,. cLd- - - 
a5 l/ :/:, * y  

SWITCH 
NOMEN 

CLATURE 

cv2?N 
CLOSE 

6twwa. 
P P K  

6;j --&, 03 

REL . DATE ?A.) 2t :/'s 

ENG -* 
APPR . 

R F V .  '.kTF FNS. APPR . 
A 

0 

C 

iY PE 
' 

3 

SWITCH NAME 

TITLE 

P u r ~ ~ i  ~7 O V H 3  

,. 

. .. - .  

M - 
S f N  

tOG&7&.01 , 

/$ 
- 

-- L --- 
SEE 

SKETCH @r Tfi's C W E N T  S 

. c7 ~/ l .? -or=F-oN '.' 

1 
P F T  LEFT e S  

T A N K  ~ O L & T / O N  
v e ~ s  

14 

20 

21 

2 2  

, 2 3 - ,  

6 P C  

LCtr 

! 1 
1 

I OPSY 1 - --. f)F'r el6ttT RCS 
1 T F N L  ~ s ~ ~ f + T l o r J  

3kk H 
I 

A "  3/*/!. a 
tSFT L € F r  a% 
I l V ~ ~ ~ ~ ~ ~ ~  Z L ~ L ~ S  I 04 

3 

3 

! 

I 

JI 

i 
r 

CLOSE 

O Perq 

6 p C  

CT PO 

c9 P Pa 
I --.- 

2 

5 

4- 

1' 24- 1 

An - . % z  
g 2 
3 i? 

'd F P ,  
:ki % 
iL! a 
I 

P, B 7% d 
1 
I 

Z b  I I 

25 

. OPf,& 

LLVSE -. 
, oRLr*J 

LLOS E 

3 

5 

1 & F r  )Zt6~+7- 

27 

I 
1 

t 
1 

1 

I 

C L O S  E 

i : 
J! 

4 

RCS 

I 

I , 
3 

3 
- 

2 

3 .7 

, 6PC 

G 

G P C  

G PC. 

d 1 

oPLN 

CLos c 
OPFN 
E L U S  & 

&f' f%/d 

LLOSG 

rP&N 

C U S F  

3 

5 ' 3  

1 I 
I , 
! 
I 
I 

I . 
'6 P C  

I 'd 
I -  I 

~ P A d  
CLDJC 

0PL.V 
C L O S E  

I 
I 

, 
I 



f' 
f 
\ 

w \. 1 
$ - 
C r 

U 

4 8 

.I I 

i 
3. 

W 

a . ) *  . * a  
, J a n  
W Z O .  
a w a  

a 
a a 
a 

d 
2 
I" 

W 
C 
,4 

2 6  m u 
a 

I 

! 3 i, 
a . - 

\ 

> 
w \  \ a e 

\ 

0 z 

j 1 
D 
0 , , \ 

I. 
R J  
L \  
\ 
<) 

> 

I 

x g k i  Q ' $  \I; 1,) 

- g z  
" 

2: +J> z $  2 v1 2 \A 8 z a  d C . U 0 \  @s:p B -J 4 

I 
5 2 6  \ 0 

4 x 4  
Q 

w - 1 % g % c J ~ u  $ O O t 2  I 

I 
id u 
a I- 
E :  

ul 

a 

x 

I E 
V) 

I 
L 

I 
1 
I 

FC, 

9 
7 0 

F 
4 
J ;$ 

1- a *; su. 
Q ' S  
L :  
(4 
',t 

z 

w 

4 

% 

K) 

7 

= 

u 
'"U 
'-9 

$ 
3 

3 
\- 
'A . 
w 
-1  

. -  .----. 

cL I 
th 

) ? ) ? $ Y I f i  

2 , e  '4 
-% k! 

&% 
b 
IL 

=1 
s 
VJ 0 

4 

v 
\- 
z 
.I, - - 
u - 

. , . , n ,  

- 
--- 

" ' +  

3 

P 
d 
r' 
Q 

d- 
b 
\ 

\ 

*r? 

--\ 

9 
.--.-- - -..a- ..., - - . . -  

















Q 
1. 
h 

w 4 
2 

!z 
I- P 
0 

>! * 
C'. 

- I U &  
w z a  
a 5 w a  

a 
0 
a 
a 

3 z 
W 

Y 
I- 
a 
0 

a m  u 
(L 

Y '2 
I ,  
t . i 

2; .. " 'b\ 
\ 

4 . , g \< 

a @  ," , 
\ .  
; ;< 

> 
; I "' 
a 4 "> 



r /Ls 
r 

W 

, 1 

t i  
-3 - 
c -. 

LL 
0 

- v 
W 
L3 
u 
a 

I 

W 

n 

cn 
E 
a 
a 
0 
t- 
u 
d 

r' - 
m 

- K  
A U L  
w z a  
K Ll 

W 

;\ ;;, . 

P 

00 
0 
d 
W 
L 
a 
n 

e 
L 
a 
6 

J z 
W 

I 



- \I a 2 cd F+ - -- -,A, 

'tlddV '3NJ 31V'~ RVd 'A311 'ON '3M0 

CUP0 &a . 
73 w5y 

e/qnw /H7/3 

3-11 
> 

-PC?'?-?Sf dm 
.- 

- ' Lld dV 

---4* 9N3 

- Le'? xva 1x1 





FEEDER 

'BUS 

7 

SKETCH y-1 LISTING 

 ma^ 

spt\l-* 

~03~0qb-ol 

i 
I 

c- - 

- . .  -c----..- 

I 
I 

;-.-- 

i 

. --*-- 
v 

--.-- 

d I RCU IT BREAKER 

C.B. AMPERAGE 
AlrD -ART NO. 

( I F  POPPABLE) QPN 
e 4 S f -  -4 

r 

I 
I 

I 

--- 

I 
1 - 
I 
I 

I 
I 

I 

I 

I 
I 

- L 

I 
I 

! 
---a- 

I 

! 

--. - 
4 

F-2625-4-A + 

( I  
c 1 ~ ~ 3 ,  r AEAKER NAME 

- 
Z S S  ~ ~ t l /  I CIWR 

I M N  A C ~ l - r ~ q  
I 
I 

i 
I 
; 
I c S M ~ %  
t 

L 

- 

8 

m 

T ITLE 

PANEL 013 0 3 F  D 

. 

A/C 
c e N O -  

1 

Z 

3 

, ,L . _ cn? __ ___I-- 

m s 5 c  / - 
F *s ''*.:r_L - - 

REL. DATE 3,b.;?/7,< 

ENGL &.- 
J 

APPR . 

FNG. APPR . REV. @ATE 

A 

B 

C 

b 

1 

I ,  
I 
i 

REF. m. ~ a .  REV. PAGE 

V~-yfl-y'-2, S C  =-z 

333,73 f4;3 /=&?/+ - !  

i 
. 4- MTL) A i 

I F L ~ D  L T  

G~Ae&st-i tE 0 
1 

LD6 G F P  Aew 
a bN R E S E T  

CRyo ~ N T L R  ! 

I 0, l-k 2 

4 Chyo CNTLL 

rt, r u z  

5 

6 

7 

8 





CIRCUIT  BREAKER L I S T I N G  F-2625-4-A -7- +. -4 y ? 

9, b~a,(, 
No,  Ads- ON a*, 

Tev biB* b 

%r BTD. 6 * 

, Rt DTD* 6 

SEE 
SKETCH 

- -  

J 

FEEDER 

'BUS 

T I T L E  

P M E L  015 oa t )  

. . 

F ! a n t t L t T n ~ ~ ~  DAGF -- or: 

' ;P  7-  REL. DATE - . . . 6 

ENG . r' AN/ 
L' 

APPR. - 

C.B. AMPERAGE 
AND PART NO. 

t I F  POPPABLE) 

A/C 

CB 

/ 7 

,- 

- 

I 
18 1 

/9 

7 

7 

7 

7 
I 

C I ~ C U I T  BREAKER NAME 

~ s s  3 ~ 1 3  
AC 3 SNSR 

1 

1 .  
1 
c 

- 

REF. WG. NO. REV. -AGE REV. DATE F I G .  APCR. 

6PC ST,+TOS 

! 
I 

.b FLOOD o o S  

E s s \ e L  
C y o  Q=J 
O L  T ~ L  

~ S S  r 6C 
Cvyo Qy 
HL =a 

GSS 
~ r y o  ary 
Gd T K I  

fss c* i 90 QT' 
HL 74 

rn 
C 

pp N 

/ d V L  -0- +so  L~~ 

3 -4 ~ ~ 7 j A / , 7  /a// d / 7 ~  

pr. -,s+-Qo a b 

I 

A 

B 

c --- 

!m3W6 -a I , 

1 I 
1 

I 

i 
--_.----A- - --- 

i 
I 1 - 

1 

;' 

I 

J 

I 

I 

I 

i - 

I 

4' 



W G .  NO. REV. PAGE REV. DATE f N G .  T l n F  
REF. 

S REL. DATE ~ ' ~ f , " > ~  
/ b  TQ- 7 5 3/0 d. / A p e r i E ~  G I &  03wb 



1 REF. om;. NO. REV. PAGE I REV. DATE FNG. APPR . 1 I T I  n~ 
t 4 REL . DATE an' .#:/'.- I 

A P A ~ ~ E L  014 C J W D  
/ c; 1;- j7-r 

D ENGC 4 5  
L' 

C - APPR. 



r- 7 - -- - - 7 - -- - - - .. -- 

. \  
F- 262s-4-A C I R C U I T  BREAKER L ISTING 

A/C C.8. AMPERAGE - FEEDER SEE 
AND PART NO. - NTS 

NO- ( I F POPPABLE ) PPN 6 p4-0 'BUS SKETCH 

rlN A n1,LCfri-~Cd b I Om3 4 6-01 I FRLQIJ 
1 

17 
BYPRSS VLV L -- -- -- - I 

I 
prm e e - u ~ m ~  1 j- I I 

ra ---.-- 
: Nz h O ? ? C c J  I i I 

I 

6 

I '  - 
0,rJ 2 

i i I CNTLR\ 19 I 
I --- 

I ]  t 1 

4 

Q, 1 KOVR j I LO 
t I 

I 

! I nlL R E -  
- 

[ ! ~ c E T  I 2 I 

I j C681y  v d / - : T  . - 
; 3 
I 22 

- - . .- -- 
I 

I 

I I 

! rvcse U W ~ E L  
i S T ~ E  R\ M G 2 3  

--. 

! 
J R P W R  A L T ~  I 

6 .I 
- .  r 

z4 * /  

- 
REF. m. NO. RCV. PAGE REV;. DATE ENG. APPR. T I ~ E  

,,- *:-- r/&:;lr& / CL. REL. DATE 3.,5a. 5'  - A - P & N E ,  ~ l 4  OvttD 
2. _3 1 . '-',h i- 

. 
B ENG .@, I r 



c\ 

+ e - 
0 
-l 
W 
f 

S 
L 

w 

u 
n I 

d. 

. a  
A W L  
W Z D  
a w u  

a 
a 
n 

G 
2 L 

W 

I 
I- 
4 
C. 

> 
: e m u  

w ' )  
0 
P t) 
-2 
a 2 %  " rr' 

9 
$ ,  
O f  + 

<i 
'1 n, ' 1 %  
I 

'z . I .  
LL "I 
2 ,' '9 



REF. DWG. NO. RTV. PAGE REV. FATE FNC. APPR. TITLE 

/ 2 R E L .  DATE a/dp.~;-~-. 1- -J- --; ;.A A @ M E L  CILC O V H D  
J-.d , , / a  ENG. L 0,. 

c ,  .'.,/: - 0-:' .;/a;-' B 

c - APPR . 
J- 





J 

tlddV 
? - 

f 4 9~3 

3 

0 

@/c t.10 77-1< 

3Ull 

- cL/&c/g 3110 '73LI' V 
' UddV '3N3 31T'r ' A3M 

S[W/@/ P,' tf L=. ; A <&P 

P / "7/~*-.4 -O/, 74 

39Vd 'A31 'ON '3rr0 '33LI 





- 
DfivFL .&,#.- I wrr  TOR Jms PAGF 4 OF 

REF. m. NO. REV. PAGE 

' / L  r;+ # /b -2 91;- / -4' 

=*.; v c - 3  6 /5 /&," Jp4- 

. 

T I ~ E  

P R N E L  015 G J m b  

REV. PATE FNC. APPR. 

A 

B 

C 

REL. DATE 2/6;-5i/76 

ENG .& d- 

APP& 



3 
'5 
0 

W 

,i .!! 
F Q 

iii 
2 
Q 
Q 

A O Q  
w z n .  
a w a  

a 
0. 
0. 
a 

C i  z 
L 

W 
C 
4 
G 

> 
W , < m u  

a d 
4 

\, 
- c* 

i .  a 
a q. 

rA 

? 
g :': 

<-, ',> 
.'? .; 
, f') 

: ', 1.. 
* .-. > 

1 0,  E > ,.> 











T I T L E  

P+;N CL DI b Q ~ H D  

c t t a t  P  no P I G F  2 0 F B@LITL 
& _ _--- - 

R E L .  DATE 
REF.  MG. NO. REV. PAGE - . . / i-, J&'--Z - I .>*-  

2'. '5.1 '? 
/c= ,&/7Z 

-- 
DATE FIJG. APPR. REV. 

A d 

B - - 
C 



T F .  0%. NO. REV. PAGE REV.  @ATE FNG. h?PR. T ITLE 
,_ '-;- . - .. .- 

- 3  a _. 
A 

REL . DATE s,*cc ,/, fPMFL L;Y& O V H ~  

/2, c,,-s , - .-- , : -2 &- -- -- ENG. U- 

c - APPR: 
I 

PAGE 5 



h REF. m. W. REV.  PAGE REV. PATE FNC?. APPR. T i n €  
4 . . -  - , - .  - . -  .. . c .  / 5. R E L .  DATE -',*-/,Tb PAAJEL 0 1 b  O V + L ~  A 

r i  
- -- . . .I ;,:dr / &3 -- FNG . b d '  

C APPR . * 



- Lf 
1 

- '-[( CrINGS q'- - 
N PE SW l TCH SEE NO P T A . ~  

NOMEN -eWM€t 
M 

SW L t H  NAME 
SW ITCH CLATURE 

em 5KETCH n ~ l f i b d  CmENTS 

T lnE 
PANIL 0 1 b  OV+D 

I ! 8-s ~ P J C  
i l Q ~  - o ~  II 

- - 

C " / 9. t? 

I 

REL. DATE .!!/b< r,-, 
1 

ENG .U,J 
I 

/ I 

A P P ~ !  

r ~ ~ .  DWr,. NO. REV. PAGF 

;-YO- 7-2 9,  > R 

- - .z ,.- , c /L 0, ;-- 
C C 

O N  
1 

J 

P F V .  ' . I f f  FYG. APPR . 
A 

B 

c 

~ F F  I -QM \\ 

! I 

J, 

Per b ~ 2 . 6  

I 

f'f'l\l 

3 - b  \O \ 

i L , ~ T L E  

z 

, cc?: T. 0,' 

1 
I 

b 

\\ 
011' - O'F -ON " 

RGC) 3 

i =L' J 

t 

F C 3  

G FF 

O F F  

fi .=c 

OFF 

O F F  

% rtJ 
1 0 0 3 3 r ) ~ - O '  

3 , LO6lC 

I ~ C N E  
1 ~3 R 3 / c , r  

CJDF 16 
- ,  - , 1 LogtC 

11 '3 

/ 
C /q 

o/\l 

O F F  

0 ,c = 

0 I= F 

- 

I I ! O N  I 

I /  ) 

9. ~ 1 9 ,  

i. 

I 

I 

/ 

b i I I 

, E33C Jf?  

0 14 

ON 

1 

i 

) 

1 

O N  

or4 

O/J  

ON 

% LOG~C 
u .  

fr 
j 9.N. ~+/~./i;- 

/ 

I 
100397Zl-G1 I E oms 7 I LNG v L v  

I 

3 
od 
O F F  

3- brO2 







REV. PAGE RTV. r,hTI: FNG. REF. DWG. No. - 
/ .a ,4 4 7l; '_jC, ?Y A 

22 v :2c t 7 ,v,5 2 ,'?S 
B LI." .- - -- 
C 1 

1 
- 

REL. Di 

cur- (+ 

ITS TYPE ?iW l TCH 
a 

d b  
SWITCH NAME NOMEN 

CLATURE 9 PE. 

j 
St6N9L r/oN&R ON b5J-blor , msevc 01 

/3 [PL #/=I 
- 

A i 
I 

I 
! B ON 

I f -  j OL 

C 

/ 1 - - 
I 

O N  
I S  / I 0 / a  6 I - 

i ' ON 
16 i OR 112 a / I 

i 
! S I G  C M D C  ON I - - - 

/ ; aH //a13 / 
I 

ON t - 
M o r n  

17 : 0 1/ ;> /3  I 

, i : i 
d 

I 
i 

I 

. 
t 

- - 

4 
! 





I.. . . 



/ 

\ - 
SW l TCH ,A - F l NGS 

i - SW 1 TC'I 
I N PE 

NOMEN s t l A M S k  5 w  1 1 LH N A W t  453'2 I r l r ' J  SW ' TCH 
CLATURE !xi[ /vO PAO , -7- D E: * 
R e s e ' i  o a / ~ 0 3 3 2 0 - @  *n * - 

i M t,l A a -- - d - - 
- 

X ~ e s c 7  IW - 
X - - -- 

, 'RcseT  - 
, a L 

I - - - 
1 5 VJ Sor O W  @ 6 / 0 l  /0033  7 0 - @  - 

-I 
- 

I 
1 F ) N 6 / c  I 0 P P  - - - 

...,. O N  - - 
OPf - -- f - 

4 O M  I 
I 

- 
Y I O F F  C b 

I C 

O N  
I f I - 

-. - - -3 - -  

- 
O F F  - 

i O N  I 

I FC 3 O F F  

orcr 

7 +f - I 
- 

! 'lr FC 3 0 F F  - 
#+'/ I Y f C / ~ a ~ n  D u 5  - O N  

' O F F  
- 

I - 
OM /-I - 

I 

O F F  

SEE 
SKETC 

REV. DATE ENS. APPR. 

A 













MISCELLANEOG .-OMPONENTS c - 
C M E N T S  

5 P D  PhR7 No D E  5 c n : p ~ ; o ~  

3 2  m 7 ~  
ON - 0 FS 

t 
I 

i 

I 

I 
i 

I 

I 
f 

I 

DISPOS IT ION 

SPEC h'r; 

h c  Y3a -0a)a 
-. 

TYPE OF 
EOU I P M N  T  

E V E W Y  
- 

NAME 
P ~ ~ W P P  P I S T ~ ~ J  P . ~ I ~ @ N  
J;Tpr/v / A C  B i / >  

C 

REV. PAGE REV. DATE ENG. APPR. 
REL. DATE 3/ab/7h 

APPR . e 

PANEL P ' P I  S l MUL ATOR 2,215 PAGE OF 7 
- -- - 7 -  



F-262s- i -A . 1 - 
SWITCH LISTINGS 

SW l TCH b-rot . . C .  - Ivo P Z  
TYPE 

NOMEN $ 1 ~  e m  
SEE a7 7hnS 

SWITCH NAME "5 p'ic- 
COWENTS 

SW TCH 
CLATURE pa, t F/O P d ~ f  NO* 

SKETCH T;O r D esc f :JOP 

CRY 6 
I Y O ~ F k  @-&/.05 /@337o-ov f ~ 7  * b ~ , ~ p p - . * o l ~  

0; Mo,..f.lU J L  v 
sa t -raXa 5' * c l o s e  8 

I 

, *ope n flu1 
L/ 

I i 
'3 TOPKT c l o s e  I I , 

mor.trld V L  v ' o F r w  r/7 I 1 

I 
1 

L/ x 7bnK f c l o j ~ .  I I 
5 3  

i -1 * o p e  r /N 1 

i'l 
- 

4 I4 
 far^ 1 c l o ~ t  

/NI * ope*  - 
St f v c l  c e l l  1 R r a c  4 fi C l o s v  

't 
O @ I V  

/N I 
5 y f u e l  c e l l  R c a c  Y * c l o s e  

* o p e *  lw7 
' l  i 

, 5 7  v v v 
I F v l l  Cell 3 R c a c  C l u S  f 

fl, lk 3 ) r e N c r r  4 6- 6 1 0 3  1 0 0  3370-01 O F F  O N -  O F F  - C'fV - 
1 31 1 I A u t o  3 on 

6 O F F  

SI a v A .#To 3 0 r n  

TtI b ttra r t  ,J A O F F  

-I \ dcl?@.. 3 on 

8 O F F  
I 3 

ou r * 
g = U O "  

h] = &rll @:ME Y S ~  - 0 i o a  

t l n E  

P A N E L  
R I A 2  

S F .  W G .  NO. REV. PAGE 
3 2 V L 7 o - 7 3  ole 3 

3 3 ~ 7 3  A i m  1 >-la - 7 r  

- - - - -  J O F Y  
C - . - - - - . - .  . -  -..-, ,..a * ad...----. I MTE ENG. APPR . REV. 

REL. DATE 313 Y / 7 6 
A 

B 







I 
I 
I 

W 

si 
I 

$ - J  
LA 
C 

FLU C6 I 

2 * I zz - 4  
A !  

I 
I 

t 
4 
n 

- 

i 1 0 - a  ! I 
2 u LL 
W Z ,  ( 
a w a  l 

a 

I 
Q 
0 i , < 

i Lt 
I 

w c> 
l- 
a - -- 
E - 
U. 

W + 
4 
0 

ism u 
a 

bl 
!Y P 7 

Pi 
\ 

I 
ifl a r\ - 

6 
? $  c - 
% c- 

q - 
I, "8 u 
1 1. 
0 3 
P 15 

> 6' 

I 
-1 
W r;  Y 

I 
w 
I a 

0 .  



t 
- - - -  - - - - - - .  

\ 4 

SW l TCH I N PE SEE ?" 
NOMEN aw6iFL pT 7h.3 C-ENTS 

€el?€ 
SWITCH NAME SW I TCH 

CLATURE No . s,PD+E~/~T NO 
SKETCH -?,,st T,e m 1 P P S  s ralr @-h103 h0.U 7 0  -0 I G PC I F , ~ - o F F - ~ L /  r PRPLT ovmp ~ e 9 u r u e  

5 i T  3 s 70,: I 

~ T o r l  6- PC 
I?  l l  L H- 3 s Tap V 'I W 

I i -  E - ~ O W C  Po,,,CY O n  6 6/01 i00.7 3 ' 7 0 6 2  t5A/ - On/ 
I 

3s 1 AC r I 0 F F  / '  - 

I 1 ON 
A 

s-t  I 2 - 
Ac 3 O F F  

- - 
1 '  I 0 FI 

3 I 1' , 5: P C  5 0 FF  
- - - 

I 

i 
I 

om 
5 .  1 3 F F  -. C hC 3 

I 
I I OW 

2 I - I- * -  - 8 hc 3 0 F f  C 

3 
on/ 

SC 9 AC I 1 O F F  # v 
He L f - 5  0-r r 

I 
o p e n  $40 107 1 0 0 3 3  70-01 G N O  - oFf--Oh/ 

' S Y  I 3 LIGJ e 

j t P r q  - I N P  
3 3 C 1 5 :  r 

o Per C- l /O 

3 = a  
d cksc I v w 

S 1 MllL ATOR s f l s  PAGE 1 OF 6 

! 

t 

T I ~ E  

PA,Vz L 
. f i a  

REL. DATE -312 47/76 

ENG. *w& 

APPR . 

REF. m. NO. REV. PAGE 

LL 1 V L  7 o - i 3  0 1 0  2 

l a - / >  - 7 s  3 3  V 1 3  Ax 

REV. DATE FNG. APPR. 

A 

B 

C 









F-2625- I - A  
) j 

- A 

SW l TCH L'I ST l NGS 

SW l TCH N PE 
. P O  02 

€ H M M L  
CBRL 

NOME N 
SEE br 7 , Q i g  681rMEntS 

SWITCH NAME SW ' lCH Me. 
CLATURE 54% lLIO SPD PART P O  

SKETCH (.f ,pv L)fiSCRI ~ 7 / 0 / c /  

1 .  
I 

i O M  &-610 1 1003 3 7 0  -02 O M -  onf 
I 1 

I I ' r  - - - 
ON - 

s 95 a I o FF 
C 

O N  

I 
V 0 Pf - 

3 C 

Er urc t r i r c q  Cool  @-6/03 IOo3370-01, O F F  O N  - O F F  -ON G PC 

i  moo^ 3 F t o n  

G N O  - 6 / 0 1  /003370-m 
I 

r F f  
I 

Of F oh/ -OFF -0 

Sr/q D Oar 3 G / O S C  

Re leas*  0 P F  

Y 3 C o I c h  1 = ro L o7c k 
v 

O P e r  O F F  

j------ C J O T C  

f l  cI.ce O F F  
.\ f 
5 Ca7ck 'I v 

I PS A u f  o @-610 / 100.3 3 70 - 0 1  oh/-OF3 

I 
I - C 

&Hr U L I . 4 6 C  b N  

@kpI,E ysa -0103 

APP R . TITLE 
DwG. NO. REV. PA= REV. DATE FNG. 

2 2 A 
REL . DATE 3 / 3 & h  k - PAWE L 

vL70-73 o l O X  
ENG .MW& 

3 2 ~ 7 3  A x  B 
.R 2 

12 -0 - 727 - ~i O G ~  

PAU,E_k ..R 2. -- , .-.. - - - I-- LC-- --.--. - - -  -. ---.- -- ---- --U -- 







. \  r F-2625-1-A -, - ? - _I 

b 

SWITCH NO 
TYPE e w w € L  eM€ 

NOMEtJ 
SEE *7 7:; 

SWITCH NAME 
€ e m m T S  

Sw'TCH CLATURE 
We. SKETCH T t o ~  

SPEC NO YE sca I P ~ ' / o &  

I r _  MA*, PROP U l J l o f l  S Y S T E N  - - O P F W  - # r 
C - oFF'O& 

LO, / I ~ C V ~ L V &  - 

511 I i a  c 10s c 
0 P ~ r j  

13 c l o ?  F 1 I 
313 \ a 

OP&N % P C  i 
St? I ! " 3 !I c /o re  w + I v 

LU, P R E U A L Y E  OPEN @-6afl /OO.~GOV -03. * GPC I O M  - FF-*or 
s 

i - 
I 7 *c /ose  s t y  I 

/ U P S  u #G&C 1 
St< 3 'IR * c l o s e  

OFF A, @Gee 1 
I v 96 w 3 7 4  * ~ l o s  * Y t 

P C E b  LINE A L P  rSor 0P.F N @ - G I 0 3  /003370-0(  &PC 1 U P - -  ~ F F - O M  

I 3 c/os#F 
I 

517 L C7.r 

I 
1 

SIS 1 .  : L H3 3 L lo56 
Y G P A V L  I C C  ---.-- O F F  I 

1 .  LC H e a r e  r 

~ T V P  9 P S  v 3 AUTO ScCC 
, S P  

I bu7o A 0 FP 

1 3>0 v L I W F  v 3 A v r o  8 'I t 
OPEN @-b3  JY #GPC i ou -*OFF --ob 

LG A L T A , u I  I s; r o C I R C  V L V  1 2 CJOSP 

s t . - ~ e J  /@8r#*b 

REV. PAGE 
1 

R f V .  'AT€ ENG. APPR. T I ~ E  REF. DTC. NO. 
REL. DATE 3/14/7 6 I 

V L  70- 33oro'). L 2 A P A N E L  
3 3 ~ 7 3  4y I? -13 - 7 r  0 - ENG. WW& A Y- 

C APPR . 
-- - -  ---  - _ - - --- _. -...- -"- - -.-----.-.-- - 





TYPE OF NAME . m Lm#AeHS 
1 1  

EOU l PMEN T 
hhtw PPOPuLSlolV S Y . 5 f E M  d Z P E ~  No  PO PMt No , Q & S C P ~ C ~ ) ~ , V  i 

E V E . ~ T  05 1 
L G H Y O  / S O &  U ~ V  ~ C Y ~ X -  oaa). a s f ~ r e  

r 
3 v n r e k f ~ f i ;  I 1. - OPEN - .  C/OSE 

I ---/ 
I DS x a i 1 
I i 

033 3 V V { 
'1 

1 

- -  - 

I 
j - 
{ 
1 

i 

i 
1 

1 
j 

--- . a 
1 

- 1 
;/ I --I 1 

i 1 
1 
3 

REV. PAGE REV. DATE ENG. APPR. TITLE 
REL . DATE 3/a11/7 6 

PAGE b! OF Cf 



-I--- ------ - - - - --- -- --- - -  ---- - --- - - _ --- _ _ __--- 
> 

' I  
/- 

sw l la( ' ST I NGS 
-- SW I TCH 

TYPE I WRE SEE - 
L ctMut% ~ . r r ~ # l  i. 1 SWITCH NAM€ NOMEY 

sw'TCH 
CLATURE SPCC w. SKETCH Lb*rh 

I o SPDPARTIVO r D Z s c f i r P T ~ e / V  
i RtGM COMM C c U  - 3 1 0 0 3 3 m - O (  O F F  1 O N - O F F  --ON p o w t n  3 c ' 
,st C C  4J S u  I T  ! 

i I 
F 
F 
I ! 

I 

i 
' 

I i 

/ Q ~ c r s a - ~ ~ o ~  ) 

. A  

1 

!/' ',4 

' ,il J . ..... . - 

- 

I 

t 

- ! 

I 

1 
i 

r 
I 
i 

1 
> 1 

I 

I 

i 
i ! 
I 

! 

! 
: 
\ 
i 

I - 
PANEL 8 6 S I M I L  ATOR < M I  PAGE I O F 2  

EF .  mG. NO. RN. PA= 

Uz>0'7f 0je ) 2 3 

33V72 A& la-tS -7s 

REL. DATE 3 / a b / 7 6  

ENG. /)n/k/&' 

APPR . 

REV. !ATE FNG. APPR. 

A 

B 

C 

T l  R E  

pfi W E  L 

P 





- -  - 

PANEL R W  A a  s IM~~LATOR d s PAGE 1 .' OF 3 

I 
i 
F 
! 
: 
t 

i 
1 

I f 

s5 , 2 

i~ PA C-P 
s'3 

h L ~ G H T I P ~ G  
t FlOoo 

se 1 

I 

! 

b] = WWII Po¶ I 71or 

a- 
- 

SWITCH NAME 
TYPE 

SWITCH 

3 

3 

3 

3 

3 
d 

SG 

sx 

53 

s t  

S Y  

3 * 

-5 r 

I 

NS A v u r c J  
l 

I POW E R 
A /&  - 

i ;  
i : 1 
' 
: 
I ,  
! { a 

9br 
I l C O M  

l r 
I I 

SW l TCH po 0 Z  

= fiornC-ThPY - - F y s a - 0 1 0 3  
DrC. W .  REV. PA= 

1 

ethwm NOME N 
C I  ~TLIRE 

T / R  

O F F  

FACE 

REV. '.ATE FNG. 

I 

Auo/fourr 

O F F  

Tl F 

LOC. 
SPAPMT luo 

k70337)o*I 

COUE SEE. 

o 

@-6 1.0 3 

o Ff 

r irt 
O F F  

71 F 
o FP 

117 
0 F f  

APPR. T I R E  1 

A f l / t 1 5  

v 
- G 1 0 %  

PC U R  

SKETCH' 

- 

pc vfl 

o w  -- o w  

- 

'I 
r o o 3 3 7 0 - o ~  

PANEL  

* p )(, 

A L U ~  I 

V 

- 
/0633 '# '6>  - 

~ N - I  
O / d  

o f;/= 

REL. DATE 3/db/76 

"G'*& 

APPR. 

~ ' $ 7 0 - 7 3  G ! Q >  0 3 

3 a  u 73 p I J H ~  la-14 - ?3 

p,:, r*orJ 

A V O  

n c v ~  

f , C  V F  

IV - O r )  * 
- 

a- 610 1 - 

A 

B 

C 

m T S  
L)&SCA I P T ~ o P  

ON -oFF-o/v 



REV. PAGE REV. DATE ENG. APPR . r l n E  
a€F. OIG. No. 

JL70-73 0103 0 3 A 
REL . DATE,)/~L/~(~-, p hV&L 

B ENG. 4cn3cl'auuG-1 d ;t filo&& I )  -14-73- R r o  
C APPR . 

S l MU1 ATOR P' - PAGE 1 OF- _ - _ _ _  __ - -_-- - - - - - -. 
- - - -  



. 
w MV. PAGE REV. DATE E N .  APPR . TITLE nEF. OIG. NO. 

-70-730 1 0  7 O 3  A REL . DATE 3/j l /d7 i. ? W ' E ~  
3 3  V 7 3  l l r r  A /  13 -1q-7f 

$ ,  
B ENG .* ~6- u f i  I !  - *I 8 - 
C APPR . / O F  7 

Rld  r )  \ . 
-- _ -- ' - --- - - . -. -- . - _ _-..z,_L.-_YI O W . . -  -- -- - - 



--/- -- 

; I _ - __________-____ __ _-___ _____-- - 1-1-- -- -- - - I 
1 

F-2wS-  1 I c- P -- 

I MI SCELLANEO~ 'OMPONENTS . fb,t 

K=- v .  
\ 1 ; 4 

I I ,? 

TYPE OF NAME W N  CamEhus 
EOU l M N T  5PD P ~ l r r  No p e s c n r f f  /or: . 

i I 
SPEC NO I 

1 

/ , M E T E E  nl nc uo t t ~  ~cy3a-oa3;r-oacrr aos$ql/ -0 I A O  - LIS V O / J S  

I pa D m -  Fy33-oa37-ooo3 & 0 3 9 Y  / I  - 0 3  o soo AWPJ 

R o r ~ r  7 s w 51 R ATT ~ ~ E Y s ~ - o o * ~ - s ~  / ~ ~ ~ . ~ l a - o a  /,pas I P o L P  I 
I 

- 
1 

t I 
i 

1 : 
I - 

I 
! 

! 0 
ir' 

! .  - - 

- 
:I 

1 

--P- 

ENG. APPR. TITLE 
RV. Ore;. NO. REV. PAGE REV. MlE 

3 REL. DATE 3 h d  7 (r ' v b ~ o - 7 3 o r o t  A ~ N E L  
B E N G . ~ W ~  

3 ~ 7 3  fil l  A 4  /a -tQ - 7s /?!I A )  
C APPR . 

S I UlIL ATOR - c h s  PINEL P [I A !  - . _ -. PAGE 3 O F ~ ,  _ - -- - - - _ _ _ _ _ _  _- __--- "- - - - - 



\ 

F-S1Yta*  . - c 
\ 4--' i 

k SWtTt LISTINGS 
1 ,  
i SW 1 TCH em€ NO D z  
i TYPE NOME N 

SEE 
4 7  rknj 

SWITCH NAME 
CLATURE 

&ee. 
SPEC N O  SPb PAW NO 

SKETCH PO, i he@ PESCR I P J / O N  I . 
wroe U A ~ O  RECORDER o ~ t h  I@-  67)63 /oc.=~am. -3 _ST R Y 0 U-  OFF-*O N 

I 

cowrnoc 7 *EPfA",, 
Y 

( A U T O  L ~ L ~ R  po 74 
: F R N  

5 6 .  I 
C G N ~ ~ O L  

7 c r r t n  
i n  

v u 
I 6- 6 / 0 3  / 0 0 3 3 7 o c 0 i  , OFF I OU - O F F -  ohr 

1 PCMU 
5 5 i  PWR 3 a I 

! C I P k ~ r p r b  6203 / - 003370-03 SrRY ow - O F F  -%J PCM R € < O R  D E R  1 , 1 4 1  CONTROL 
7 * E R A S E  I 

i wlor  & A N D  P W R  orv -8eg 
1 - O N  61 - 6.1 n / / u o  3 3.70-02 

1 - 1 i LII . A U f F  
- 

C ON 
2 4 

- j P, OF: 

[ .  M I D  M R M  DSC MlvA - O M  -- 
1 - - i 51, A O F F  

i ON 

, 515 8 a O F F  - - 
OlV - - 

SrG w c 3 OFF 

M 113 :W P M  1 ) s ~  h W l j  -- ON 

517 4 2 OFF - 
ON 

,W V 8 2 OFF 

w= MLYSY-OIoa 
rATE ENG. APPR. t l n E  

~ R L F .  DW;. M). RN. PAGE M U .  

0 3 A 
REL. DATE >/ad7 t 

V L ~ O - ~ ~ O I O ~  P A W E L  
E M .  w w a  

3 3 ~ 7 3  AII A3 1 2  -e - 75- 
B R U  !tab 
c - APPR . . ]  O F T  

a11 aa - .----.-.----.. '-"...---'-.- . - - - -  - - - ----- ---- --- - 
'. 



. + I 

3 

w 0 
sf - b-cr tY rtVEL~ret 

V € 0 .(old tL- OLVA -31~0 '13U 
' Y ddV '9N3 31Yi 'A38 39VJ .M 'ON '3YI - 93U 



WEF. 0*G. NO. REV. PAGE REV. OAT€ ENG. APPR . TITLE 

b'c 70  - 7 3 0 1 ~  a 0 3 A -- REL . DATE 3 / ~  4 17 6 F A N E L  
3 3 V 7 3  h u h  3 8 ENG. ~ W U  . f3 -v -  7 5  R I I A ~  

C - APPR. - 
- - - - - .- -- _ _ _ _ _ _ b .  _ __ __ __-_____ _ . - _ _ _  - 







- -- ---- . . - -- -- - - .- - - ._ _-__ ____" .- -I-- - ---.-- ----- I.-----_---- --- - 

0T4~-3S~ d SW S YOIVIIMI S ! ; 13NVd 
m 

I ' YddV 3 

1 ee-1 8 t .* B .cl- b- Ct IVCIQ flfi~~ 

34'pd " -€ 0 
)- Oi4 ;L-OC~A 

3UJ.l '8 ddV '3N3 31Yi A38 SW 'Am 'OW 'M -m 
tolo-tSh3CJ = @ 













F-2625- 1-A 

I. ;- a 

SWI?'.- ,. '+ 
' I NGS - 

I I 
SW 1 TCH PO 01 TYPE GbWmEL 6eM SEE 

,,,,ht! - SWlTCH NAM: NOMEN L0C. SWITCH 
CLATURE 

SKETCH p b r t a e *  
'I)P&L W O  -P / IPf  . @ P , c c R ' @ ~ / @ ~ /  

u rr 9 * +! f~ 1 r , ~ P I P C E ~  69- 6/05 I , ~ 7 0 g j , ~ - o r /  0p.1 -OF.:  - O ' J  

, S 2  PARhPl S~ATU,C ‘l v ~ l v n  I ~ B ~ T P P  

I * E M B ~ ' L E  - f MI 
53 i f  RAM 9 "  ItVHrb !l t 

I ," h E h D  r AJJ ! 
I - I 

I 

, = Y  jy - F?OY\ I  Y * c r F p n  ! 

C I M I ~  5 k f  -- * s B r  - rfi? * I 

5 ,  F ~r NC & R E F  ~j v V I 

I . U P P E R  @ - ~ p / o i  lo ( ,  2 2 -?-+. C I,' - 0 ,v 

J7 i, L ~ r t T  1 - L o;.clR - 1 
r~ > I + Y 

, ' L prr ' /0'-J." a'/- ,g,=p-3 v 
- 

S f  L ~ H P  TEST 4 R l t f l l  ! 
1 

I 
1 

-- - 

I 

r7 

CR€f. OW. WC). REV. PAGE RFV. CAT€ CNG. APPR. f InE 
1 

V l  >U- ' ' 2  013 3 0 3 .  A REL. DATE ?/ 215 17 b F&!;/L= L 
3&7: a ; ;  m '  1 13 - 1 7 - 2 ~  B ENG. Q I ~ ~ / W & ~ X I / \  q13n I 

- .  
C APPR . 

* 

PANEL R I z ) I  7 S l M I L  ATOR -C l'u PRGE 1 Of 3 



> 0
 

\
 

h
 

\r - cL 

. 
, 
'4 

u 
'4 

%
k

 
t ., 

r
) 

n
; 

... 
i
 

h
 

C
 

9
 

P
 

C 
P 
u 

b
 0
 

I 
I 

b 
1' 

Y
 

T
 
q
 

ORTGL ?AL P. 
u
,
 

I 
OF PCO

R Q
t
'm

 
rn 

- 
-3

 
. 

'a 
w
 

C
,

 
y
\ 

k
g

 
3
 

k
l n

 
L
 - 

I - -+
. 

' 

c 
- 4 



- 
-- -30- - -- I 

39F;I gws &OlVlllW I S 
't 

'gb' $1 $' '3Md 

- -4 -b/ - p; 
Yd ;,4/Ft n S$ 

F o < orc ;:L- a~7fi 
39Vd 'AM 'OM .9M 'dm 

- 3 

B 

w 
' &ddV '3h3 311'1 'AM 

ft/. cry 
7 3~t/d 

3Ull 

' &ddV 

-9N3 

9~14rc/k alvo -ma 
do~j '..-J lrrfl : Lrl 

p, 0, f-l ,,.A n 34 ,>? = 4 
-PFt, 3d=@ vuorlcy 

> 

A 

Q3 T4 
f$> 
Pa I 
3. $, 

t' -r 

5- 
g3 

bs 

-- - 
I 

- 
- - 

vae2 Cc0o?~~d 
'C, 4 

I 

do ~bl Lrr'clC4 

A aow 

- \ 

h 

' 

I 

oeq-@ 

A 

@ 
L c- - 

- 1 

--- 

-. - - -, .c-- 6- 

7 I 
I 

';e-~- ;COO/ 

FJOY 
f 

I 

v > 

-* --yD"---L'--*-- -- - i 
1 

' ks 

5 c 

, 
'CC 

1s 

p.C -7;'~-fiO~ 'ffj+j 

Jt * 
I 

H313MS 
33s 

I 

I 

I 
I 

I 

I 

I 
ka~~3acl -7 ~~~rralu~wJ j 

3WVN H31 IMS 

, 
a - 

/.o -- ijo -no 
NC~LH ld>f3q 

. w 

19i>/ 9301rl 

9rv3 3 % 

ddfl v 
3c/01311 

d"vO0 

Q~Q)~Y 

9Li 3 # 

/,a- , :C - /.o& 

I 
I 

A 

f.~ - 2 -fc - r%o 

iWi7 

L 1 <Od 
I 

$* Id oA 

L 

g 

€ 

b 

X~fs 

1 irrr 

L- 

tL 

MS 
3dAL 

fyvf5& 

732 NVW 

~W17 

3L)!llV73 
hr3CYON 
H311 MS 

(8. -L : i- -. c c, 

" '.Ad 3 dd5 

3803 

S3N I IS 1' '431 I MS 

?.\>, 7 - 
7 

ON3'4s 





REF. D1C. NO. REV. PAGE REV. DATE F ? G .  APPR , T I ~ E  

3 R E L . D A T E ~ / ~ C / ~ ~  phuzL 

I 
V G 7 0 - 7 j o t a ' )  a A 

! a - 1 9 - 7 ~  8 E N G . ~  ftc/& 3 3 ~ 7 3  An5ha , i  15RZ --- 



C I RCU I T  BREAK. L I ST1 NG 

! REF. a;. NO. R N .  PAGE 

V L  l Q - 7 3 o l o  3 0 .? 

3 2  ,I 7 3  RlrhX a -  

L-t - a - O F  I 0  

REV. DATE FNC. APPR . 
A 

B 

C 

REL. DATE 3 / 3 & [ 7 6  

EN;, WWL& 

APPR. 

T l T L t  

P A  V E  & 

- ~ 1 5 p a  - 



,'.A , - 

CIRCUIT  Bk- ;k ., L I S T I N G  - 
R / C  C.B. AMPERAGE 1 

AND PART NO. 
en 

CIRCUIT  BREAKER NAME CB ( I F POPPABLE 3pEC SPD)7&lvYD 

1 
FlNP 

3 K C  IL t / P 7 / 0 l Y  , 

LJE 15oZJ r r ~ - 0 6 ; I b / o o ~ ~ 6  - 0) 

- 
I I 

- 

- 
P C P  C P h R  C R G  - 

L e y  f E F T  
P R V L O P C  7 

I 
SIG P R O C  .C eg C 

I 
1 

- 
i 

I N T 3 G  eel - 
i 

I 

v - < on-~sr: C 3 I 0  

F w o  C A M E P A  - 
Cl?v P 

7 

P ~ N  TIL T P ~ J A  c e j a  Y 

FEED' .... .C 

SEE -...-- 

I 
- 

REF. IWG. NO. REV. PAGE QEV. [rATE FFIG. APPR . 
0 3 A I n p l  . U A I ~ ~ L N U  

V L  ~ o - 7 ' j o l ~ ~  - F A N E  G 
3 2  v 7 3  A W C I ~  -19 - 7~ B 

C - 







REV. DATE FFG. APPR . T l n E  
REF. Om;. NO. REV. PAGE 

0 3  REL . DATE 3/~6(7 & 
V L 7 0  - 73010 & A 

ENG. ‘ m u d  - P P N E L  
h I ~ h 3  ,3+/9-73-  B fi )J- 4-2 

C APPR . G o f  l - -- - -  0 



. J 

A / C  C.B. AMPERAGE FEEDER SEE 
C lRC ' .EAKER NAME AND PART NO. -- 

SKETCH 
- 3  

CB ( I F  P O P P A B L E I  C/ smBEr m BUS R I U  7 ,  OA/ 

f l  Jut 
z n h ~  P M  2 

F ~ ~ E P M P  L Q 4 7  I . - 

t' Cs 47 C 

C O M W  - / E c  CE 4 4  I - 

- x P.Y 0 r c t.0 

I ' 

C 

4 b r  fc L LE r I 

4 

I 

I 

- 

./ 
I 

C v 

• REF. m. NO. V PhGL: REV. F A T E  FNG. APPR . TfTLE 

V l . 7 0 -  75 0lo 3 0 3 A REL . DATE 3/a cp /c /  6 P A N E L  . - 5, "9 - 3 9': /: >. B - ENG. % %Ju 
:A-je-  7 5  

C 
R Is 42 

APPR . 
J t 

-... - 

PANEL P t C  .A a s 1 MULATOR SHY PAGE 7 OF /a 











ENGINEERING DESIGN REPORT 
INSTRUCTOR STATION/OPERATOR STATION/OBSERVER.STATION 

1.0 Scope 

This section of the Engineering Design Report 

describes the intended design approach for two instructor 

stations, 

a) FBIS - Fixed Base Instructor Station 
b) MBIS - Moving Base Instructor Station; 

two operator stations, 

s) FBOS - Fixed Rase Operator Station 
d) M30S - Moving Base Operator Station; 
e) OBS - Observer Station for the SMS. 

2.0 General 

The following paragraphs describe the hardware 

design approach for these stations. A tabular listing of the 

functions of various controls and indicators is also provided. 

These consoles were planned for ease of operation 

and are in full compliance with MSFC-STD 2 6 7 A ,  MIL-STD-1472 

and other relevant specifications. The panels of the consoles 

are wrapped to optimize viewing angles. 

All items of console panel hardware have been 

carefully selected to provide the user with an optimal balance 

of functional suitability, reliability, and maintainability. 

The number of different kinds of hardware has been kept to a 

minimum to minimize the spare paxts provisioning problems. 

Indicator lights and switch lights will be provided with dual, 



long-life lamps. A lamp-test capability will also be provided. 

See Table 3.1-1 for list of panel hardware to be used. 

Switch lights and indicator lights will be 

color coded as follows: 

1) Green lights will represent an ON condition. 

2 )  Red light will denote an emergency feature. 

EMER STOP will be red. 

3) Yellow will represent caution. Motion inter- 

lock lights will be yellow. 

4 )  White lights will describe other Indications, 

positions or conditions that represent system status. 

3.0 ~esign Considerations 

3.1 Configuration 

Five stations, including materials converted fron 

OAS, SHALL BE PROVIDED WITH THE SMS complex for proper simulator 

control and monitoring of trainees' reactions to their training 

situations. 

FBIS, MBIS 

The FBIS (Fixed Base Instructor Station) and the 

MBIS (Motion Base Instructor Station) shall be located external 

of their corresponding SMS crew stations. Figure 3.1-1 shows 

the FBIS and MBIS Plan View. Figures 3.1-2 and 3.1-3 sumnarize 

the configurations of the instructor complexes with panoramic 

views of the panel surfaces of MBIS and FBIS respectively. 





/c COMMANDER -+,PILOT - -+BOO~TER-~-~N~MICS/~ISS SPECIALIST ION 4 

FIGURE 3.1-2 PANORAMIC VIEW OF THE: FBlS C O N S O L E  





The Instructor personnel shall consist of a Commander Instructor, 

a Pilot Tnstructor, a Booster Instructor, and a Dynamics 

Instructor. 

3.L.1.1 

displays. 

The instructors shall be assigned the following 

FBIS MBIS 

1) Commander Instructor 

1-Event Time Monitor X X 

1-Graphic CRT (Instrument 
Display) X X 

2-A/N (Alphanumeric) CRT X X 

1-Visual Monitor (Forward 
Windows) X X 

2) Pilot Instructor 

1-Event Time Monitor X X 

1-Graphic CRT X X 

1-Graphic CRT (InsLrument 
Display) X X 

2-A/N CRT X X 

NOTE: Three Display Units (DU's) will be shared 

by Commanler and Pilot Instructors. These DU's are repeaters 

of their cockpit counterparts, and they will be flight hardware 

for the FBCSS and TAC units for the MRCSS. 

3) Booster Instructor 

1-Vis!:a L Monitor (Aft 
Windows 1 

1-CCTV Monitor 



FBIS MBIS - 
4) Dynamic Mission S p e c i a l i s t  

I n s t r u c t o r  (FBCSS) Dynamics I n s t r u c t o r  (MBCSS) 

1-Graphic CRT 

1-A/N CRT 

1-Event Tine  Monitor 

1-Display Uni t  

Each i n s t r u c t o r  s h a l l  have a s e p a r a t e  Co;nmunications 

Panel (COMM Keyset ) .  Emergency s t o p  (EMER STOP), l i g h t i n g  and i 

a u r a l  c o n t r o l s  s h a l l  be  p laced  on  t h e  f i r s t  and t h e  f o u r t h  "pie"  
! 

s e c t i o n  to  provide  ready access by a l l  i n s t r u c t o r  personnel .  The 
1 

i n s t r u c t o r s  s h a l l  monitor  a l l  c r e w  a c t i v i t i e s  and c o n t r o l  t h e  

t r a i n i n g  e x e r c i s e  from t h e  FBIS and $IBIS. 

3.1.1.3 The i n s t r u c t o r  conso les  are comprised of t e n  s t r a i g h t  

s e c t i o n s  and f o u r  wedge s e c t i o n s .  The conso les  are wrapped bo th  

h o r i z o n t a l l y  and v e r t i c a l l y  t o  p l a c e  p a n e l s  so t h a t  they  can be  

viewed by t h e  f o u r  s e a t e d  i n s t r u c t o r s .  A l l  wedge s e c t i o n s  a r e  

des igned f o r  a 15O wrap. The f r o n t  of  t h e  console  c r o s s - s e c t i o n  

i n c l u d e s ,  from bottom t o  top:  

1) A k i c k  space.  

2) A 16-inch-deep s h e l f  whose bottom i s  25  i n c h e s  

o f f  t h e  f l o o r .  Keyboards f o r  each i n s t r u c t o r  a r e  p laced  on 

t h i s  s h e l f .  

3) A 10-inch-high lower pane l  whose t o p  s h a l l  

be  t i l t e d  a t  approximately 4 5 O  ang le .  

4 )  A 24-inch-high v e r t i c a l  panel .  



; I 
E 

i r 5 )  A 24-inch-high upper panel whose top shall 

i be tilted forward approximately 30°. 

6 )  A cap containing the lighting illuminating 

i the console. 

3.1.1.4 Elements peculiar to a given instructor, such 
I 

I as keyboards, CRT's and communication controls, are positioned 

at or near the ends of the console. This philosophy required 

duplication of certain controls, to assure ready access by 

console personnel. 

3.1.1.4.1 CRT1s have been allocated to the console panels where 

they can best be utilized. For example, A/N CRT's are prime 

displays and are positioned so that they can be viewed con- 

veniently and used easily in conjunction with their associated 

keyboards; the DU's and visual monitor CRT1s are positioned 

where they can be shared by two instructors. 

-& ! 3.1.1.4.2 Comm keysets are placed on the rectangular panels 

of the "pie" sections where they can be easily reached. 

3.1.1.5 The recorders, i.e., the X-YY' plotters furnished 

by Singer arid ::he GFE strip-chart X-T recorders, are free-standing 

cabinets located near the console, but with flexibility in 

positioning. They provide hardcopy records of simulator 

parameters. 

4 

3.1.2 FBOS, MBOS i 

The FBOS (Fixed Base Operator Station) and the MBOS i 
(Motion Base Operator Station) shall be located external of their 1 

I 
3 

I 

\ 

-9- I 

, 



corresponding SMS crew stations. Operator personnel will 

consist of a Simulator Controller and a Simulator Coordinator. 

3.1.2.1 The Operators (controllers) shall be assigned the 

following displays (c.f., Figure 3.1-5 thru 3.1-7): 

FBIS - MBIS 

1) Simulator Controller 

1-Graphic CRT . X X 

1-Visual Monitor 
(Forward Windows) X X 

1-Visual Zrionitor 
(Aft Windows) X 

1-A/N CRT X X 

1-CCTV Monitor X 

2) Simulator Coordinator 

1-Graphic CRT X X 

1-A/N CRT X X 

3.1.2.2 The operator shall initialize all training 

situations and monitor the status of the simulator equipment. 

Figure 3.1-6 and 3.1-7 give panoramic views of FBOS and MBOS 

consoles. 

3.1.2.3 The operator consoles are comprised of 4 straight 

sections. The console is wrapped vertically. The panels are 

positioned for convenient operation by two persons. The 

console sections are the same as those used for the instructor 

console. The front of the console cross section shall include, 

from bottom to top: 



FIG(IRE3.1-4 FBOS AND MBOS PLANVIEW 
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1) A kick space 

2) A 16-inch-deep shelf whose bottom is 25 

inches cff the floor. Keyboards for each instructor are placed 

on this shelf. 

3) A 10-inch-high lower panel whose top shall 

be tilted at approximately a 4 5 O  angle. 

4) A 24-inch-high vertical panel 

5) A 24-inch-high upper panel whpse top shall 

tilt forward approximately 30° 

6 )  A cap containing the lighting illuminating 

the console. 

3.1.2.4 The operator console has been designed to 

accommodate a Simulator Controller (left seat) and a Simulator 

Coordinator (right seat). Controls and displays which are 

to be accessible to both operators (Major Equipment Status 

and Master Power Control) are located toward the cenJ,er of the 

console. The Simulator Controller has primary responsibility 

for initializing, controlling and monitoring the training 

mission. A CRT and keyboard, communications keyset, and status 

indicators are conveniently provided for the Simulator Controller. 

Both operators will share use of the visual system forward 

monitor (FBOS and MBOS), aft monitor (FBOS), and the speaker. 

3.1.3 OBS 

The OBS (SMS Observer Station) consists of a 

movable CRT and keyboard assembly. Two separate housings shall I 

be designed to hold the movable assembly within the restrictions 



the basic observer console used in the OAS. The profile 

of the single bay observer console is shown in Figure 3.1-10. 

The console will have an 8 inch shelf, a 7 inch 45O sloped 

control panel, and a 24 inch vertical panel. The console 

will be approximately 20 inches wide. The station consists 

of a raised seat (with seat belt) and a communications keyset. 

In addition, a console is provided which will have a CRT 

and associated alphanumeric keyboard (secured to shelf) and 

various simulator controls. This console is intended primarily 

for use as a checkout device during installation and test 

1 phases of simulator development. sjstems engineering and 
E - 
k programming personnel are provided the capability to control 
E 
L 

the simulation from the crew station for debug purposes. The r 
E 

console will be mounted behind the commander's seat, The 

design of the FBCSS allows access only thru a floor panel 

I ,  of approximately two feet square. This limited access precludes E 
the reuse of the MBCSS console in the FBCSS. Therefore, a 

pedesta'l mount shall be designed for the FBCSS which will hold 

f. the CRT and keyboard assembly. FREEZE/RUN switch, and an EMER 
1 

STOP switch (Figures 3.1-8 and 3.1-9). 

Since these consoles are not intended for use 

during training, they shall be readily removable from the cabins. 

However, should the need arise, they can easily be re-installed 

for use by an in-cabin instructor for training or other purposes. 

3.1.4 ISA's 

i The panels in the FBCSS and the MBCSS are to be 

1 monitored by CRT panel displays as defined by NASA. Fast, 



FIGURE 3.1- 8 OBs PEDESTAL L O U r \ l T  
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accurate display of the pages on the appropriate CRT display 

shall be provided for by utilization of unlighted Isomorphic 

Switch Array (ISA). There shall be three ISA's on each of the 

instructor stations and one on each of the operator stations 

for a total of eight ISA's. The ISA was designed, as the name 

implies, to spocially resemble the panels as they would be 

viewed within the zockpit by the crew. 

3.1.5 CRT selection 

CRT selection panels shall be provided for 

all instructors' and operators' stations to permit quick display 

(and hard copy) of CRT pages peculiar to a particular console. 

There shall be a CRT SELECTION panel-located between the FLT 

STA and AFT STA portions of the ISA's. There shall be one 

configuration for the instructors' stations (Figure 3.1-11) and 

another for the operators' stations (Figure 3.1-12). The greater 

number of CRT's on the instructors' stations as compared to the 

operators' station will require more switcnes on the CRT SELECTION 

panel. 

3.2 Operation 

The instructor, operator, and observer consoles' 

Function List and Panel Sketches are included as attachment I and 2 

to this section. It should be noted that the instructor station 

panel sketches of switch-lights ani indicators lights have been 

coded to facilitate distinguishing them from each other. Switch- 

lights have a black bezel and indicator lights have no bezel. 



3.2.1 CRT Display System 

3.2.1.1 Graphic CRT System 

3.2.1.1.1 Configuration Definition 

The configuration as indicated by Figure 3-1 

comprises a common interface to those sets of display equipment 

and one imaqe recording system. Each of the three sets of 

. graphic display equipment (systems A, B and C) comprise a 

qraphic display system and a number of display indicators. 

The following quantities of display indicators per system 

will apply: 

System - A 3 display indicators 

System - B 2 display ir-dicators 

System - C 2 display indicators 

In addition to the graph ic display system 

and display indicator, there will be an image recording syste~ 

forming part of system - B only. The interface of the 

graphic display system ma\- provide the necessary remote control 

signals to the image recording system. 

Each of the graphic display systems will be 

interfaced to the computer over a fully buffered interface. 

The computer side of this interface will be an Interdata 

Selector Channel (M73-105) which will support the three systems. 

All equipment required by the configuration with 

the exception of the image recording system will be mounted 

in the 10s. The image recording system is to be installed in a 

free-standing enclosure. 





3.2.1.1.1.1 Graphic Display System Definition 

Each graphic display system will be a commercially 

available set of equipment which will be used to present 

alphanumeric characters, special symbols, vectors, and circles. 

The graphic display system depicted by Figure 3-2 represents 

a typical system where alternate components necessary to provide 

a functioning system may be added. The graphic display system will 

provide the following features: 

a) An interface to the computer will. provi.de a 

two-way access between the computer ~ c d  the display systcm. 

b) A display processor/controller which will .- 

process display instruction tests to effect the desired display 
' 

images. 

C) A display command/refresh memory which will 

provide display command storage for the desired display images. 

A 12228 x 16 bit words of memory will be provided. 

d) Uardware function generators which will cause 

vecotrs, characters or special symbols, circles or quadrants 

of circles, and inter-image position moves to be implemented 

as the result of decoding display commands. 

e) Display drive electronics will provide the 

signal buffering required to drive the display indicators. 

f) The distributor will allow each display 

indicator to have completely independent, or simultaneous, out- 

puts while multiplexing a single image generation system. Outputs 

for up to four (4) display indicators will be provided. 





g) Horizontally aligned display indicators in 

accordance with the configuration will be provided and 

integrated with the display generation equipment. 

h) A self test unit will be supplied as an 

ifitegrated part of the graphic display system to allow off-line 

testha and verification of the system. 

3.2.1.1.1.2 Graphic Display Image Recording System 

The capability will be provided to record on a 

video tape recorder or video cassette recarder images from 

a display indicator attached to a graphic display system with 

the objective of storing images for subsequent hardcopy 

reproduction. 

3.2.1.1.1.2.1 System Requirements 

Figure 3-4 illustrates the functional system 

arrangement. The video recorder will be controlled via the 

interface between the computer and graphic display system to 

provide the functions of start, stop, record, local control, 

and remote control. 

Each of the interfaces between the computer and 

graphic display systems will provide these control functions 

to allow commonality of all equipment in the system. The 

method of recording between the slave display indicator will 

be by a TV camera or equivalent scan conversion equipment (SCE). 

The output of the video recorder will be distributed to a 17 

inch monoc:lrome TV monitor, in a free standing cabinet, and also 

to a video hard copy device. All equipment including the slave 

display indicator, TV camera or SCE, video recorder, TV monitor 





and vide2 hardcopy device will be contained in a separate 

cabinet or desk top enclosure. The local controls for the 

video recorder, TV monitor and hardcopy device will be 

easily accessible to operating personnel during a training 

period. The video recorder will provide up to 60 minutes 

of recording time assuming a continuous recording mode. 

In the local mode of operation the operating 

personnel will be able to control the TV picture, the video 

i 
I recorder and the hardcopy device. The following capabilities 

1 will be provided. 

Video Recorder - Rapidly advance the tape 
forwards or backwards; enable the modes for record, play and 

stop; set up video levels; freeze the image on a single 

field; and turn recorder on and off. 

TV Monitor - Turn monitor on and off; control 
the picture horizontal and vertical hold, height and width, 

contrast and brightness, and focus. 

Hardcopy Device - Turn device on and off; 
adjust the darkness of the resulting copy; and i.nitiate the 

print process of the video image. 

3.2.1.1.1.2.2 System Application 

Whenever a request for recording a particular 

image is received by the computer software the following events 

will occur. The respective image will be displayed on the 

slave CRT (Channel 4 of the graphic display system) and an inter- 

face command issued to start the video recorder in the record 

mode. After a suitable interval .I5010 seconds) the software 



will issue an interface command to stop the video recorder and revert 

to the local mode of control. At this time the image on the slave 

display indicator is removed. By repeating this process, the 

system will be able to accumulate a series of short events on 

video tape. At some convenient time, the operating personnel 

will use the local controls to generated selected hardcopy prints 

of the recorded events by operating the video recorder, verifying 

the image on the TV monitor, and activating the print cycle. 

3.2.1.1.1.3 Computer to Graphic Display Systen Interface 

The graphic display system will be designed to 

interface to an Interdata 8-32 general purpose data processing 

computer. The interface will allow bi-directional 16 bit data 

transfers over a data path between each graphics display 

processor and the computer. The data transfer will be implemented 

via a DMA type of interface at the selector channel side controlling 

block transfers of data. The total through put of the interface 

including selector channel set up, switching from one graphic 

display system to another, and the transfer of command memory 

data blocks shall be 20,000 words/second. 

The iuterface at the display processor end will be 

self-supporting with respect to power. Both ends of the interface 

will be provided with line drivers and receivers, or equivalent 

devices, suitable for driving over the required cable lengths. 

The interface will allow data to be transmitted 

between the display command memory and computer concurrent with 

data being processed by the display controller for refresh or 

any other controller activity. Transmittal of data to the 

display command memory will not be dependent upon the display 
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I controller being on a stand-by or wait state at the end of a 

refresh frame. It will be possible via software control to 

transmit full page images or update information to any part 

of the display command memory. The interface will allow 

the read back, to the computer, or any portion of the display 

command memory as the result of a computer initiated command 

function. 

An interrupt will be generated at the computer 

side of the interface whenever the following events exist: 

device on-line, data transfer complete, time-out, display list 

halt, and image X/Y overflow. Computer resident software will 

be able to respond to the interrupt and request additional status 

infc~mation from the graphics display system concerning the 

cause of the interrupt. It is desirable that interrupt causes 

can be selectively enabled and disabled. 

To allow all graphic display systems to share a 

common interface to the computer an Interdata 8-32 Selector 

Channel (M73-105) will be used. The display vendor will provide 
.d 

an interface which is compatible with the selector chanqel and 

. . yet allow each of the graphic dis?lay systems in the configuration 

4.; have equal access to this 1/0 channel. The display vendor will 

provide all the computer manufacturer's interface components, 

including the selector channel, to implement the required 

interface characteristics. 



i 3.2.1.2 A/N CRT System 

1 3.2.1.2.1 Fixed-Base I n s t a l l a t i o n  (Conf igura t ion  #1) 
1 1  
i 1 The c o n f i g u r a t i o n  as i n d i c a t e d  by F i g u r e  3-1 w i l l  
i E 
/ i comprise a common i n t e r f a c e  t o  t h e  Aydin 5215 alpha-numeric color 
I t 
t ! d i s p l a y  g e n e r a t o r s  . - ( D G # 1  and DG # 2 ) .  One d i s p l a y  g e n e r a t o r  (DG #1) 
i 1 . L  . ,.. 

I I 

, I 

w i l l  s u p p o r t  8 c o l o r  d i s p l a y  i n d i c a t o r s ,  and 4 keyboards.  Another 
F (  

d i s p l a y  g e n e r a t o r  (DG #2) w i l l  s u p p o r t  3  color d i s p l a y  i n d i c a t o r s ,  

a monochrome hard  copy d e v i c e ,  t w o  keyboards and t h e  p r o v i s i o n  t o  

a c c e p t  and suppor t  t h e  d i s p l a y  i n d i c a t o r  and keyboard d e f i n e d  by 

c o n f i g u r a t i o n  #3. C o n t r o l  o f  t h e  ha rd  copy dev ice  w i l l  be pro- 

v ided v i a  i n t e r f a c e  commands. Each of  t h e  A/N d i s p l a y  systems 

w i l l  b e  i n t e r f a c e d  t o  t h e  computer o v e r  a f u l l y  b u f f e r e d  i n t e r f a c e .  

The computer s i d e  o f  t h i s  i n t e r f a c e  s h a l l  be an I n t e r d a t a  S e l e c t o r  

Channel (M73-105) which s h a l l  s u p p c r t  t h e  t w o  d i s p l a y  g e n e r a t o r s .  

3.2.1.2.2 Moving-Base I n s t a l l a t i o n  (Conf igura t ion  $2) 

The c o n f i g u r a t i o n  a s  i n d i c a t e d  by F igure  3-2 w i l l  

comprise a  common i n t e r f a c e  t o  t h e  Aydin 5215 alpha-numeric c o l o r  

A d i s p l a y  g e n e r a t o r s  (DG #l and DG # 2 ) .  T h i s  c o n f i g u r a t i o n  i s  iden- 

t i c a l  t o  t h a t  f o r  c o n f i g u r a t i o n  #1, excep t  t h a t  t h e  second d i s p l a y  

g e n e r a t o r  (DG #2)  s u p p o r t s  2 r a t h e r  t h a n  3 c o l o r  d i s p l a y  in.-I icators ,  

i n  a d d i t i o n  t o  t h e  ha rd  copy dev ice ,  keyboards, and p r o v i s i o n  t o  

a c c e p t  and s u p p o r t  t h e  requi rements  o f  c o n f i g u r a t i o n  #3. 

3.2.1.2.3 In-Cockpit I n s t a l l a t i o n  (Conf igura t ion  f 3 )  

T h i s  c o n f i g u r a t i o n  s h a l l  provide  one monochrome 

d j s p l a y  i n d i c a t o r  and one keyboard which w i l l  be a b l e  to be s h a r e d  

between t h e  s p a r e  channe l s  and r e c e i v e r s  o f  c o n f i g u r a t i o n s  1 and 2. 

Unlike t h e  p rev ious  c o n f i g u r a t i o n s ,  t h e  equipment s h a l l  be a b l e  to  







withs tand  t h e  stresses of  a moving base  environment.  The equip- 

ment components w i l l  b e  a s  shown by F i g u r e  3.3. 

3.2-1.2.4 Color  Allha-Numeric Display  System D e f i n i t i o n  

Each c o l o r  alpha-numeric d i s p l a y  system w i l l  be  a 

commercially a v a i l a b l e  set o f  equipment which w i l l  b e  used to  pre-  I 
s e n t  alpha-numeric c h a r a c t e r s  and g r a p h i c  symbols i n  v a r i o u s  c o l o r s  

E .  
h 
J .  

and v i s u a l  p r e s e n t a t i o n s .  The d i s p l a y  system d e p i c t e d  by F i g u r e  3-4 
# i 

r e p r e s e n t s  a t y p i c a l  system where a l t e r n a t e  coinponents net s s a r y  

to  provide  a f ~ ~ n c t i o n i n g  set of hardware may be added. The fol low- 

i n g  major components of t h e  systaril w i l l  b e  provided.  -1 

- F 

a) An i n t e r f a c e  t o  t h e  computer w i l l  p rov ide  .; 
7 i 

a two-way a c c e s s  between t h e  computer and / -1 

t h e  d i s p l a y  system. 1 
j 
I 

b) C o n t r o l  l o g i c  f u n c t i o n s  ::hich w i l l  p rov ide  f 
t iming  s i g n a l s  and d a t a  trmsfer c o n t r o l  t o  

and from t h e  remainder  o f  t h e  d i s p l a y  g e n e r a t i o n  + 
i 
Y 

equipment. Timing s i g n a l s  w i l l  s yzch ro i~ i ze  f 

: 

a l l  I /O ,  i n t e r n a l  d a t a  t r a n s f e r s ,  and v ideo  i 

o u t p u t  o p e r a t i o n s .  Data t r a n s f e r  c o n t r o l  w i l l  

p rov ide  f o r  c o o r d i n a t i o n  of d i s p l a y  w r i t i n g ,  

r ead ing  and e d i t i n g  of  d i s p l a y  c o n t e n t s  a s  

t h e  r e s u l t  of communication codes t r a n s m i t t e d  

over  t h e  i n t e r f a c e .  

c) One t o  e i g h t  cnannel  sets p e r  d i s p l a y  g e n e r a t o r .  

Each channel  s e t  w i l l  be addressab le  a s  a 

s e p a r a t e  v ideo  g e n e r a t i o n  channel  f o r  cornmuni- 

c a t i o n  purposes and w i l l  p rovide  both  composi te  





v i d e o  s i g n a l s  t o  a  c o l o r  and monochrome o u t -  

p u t  channe l ,  The c h a n n e l  sets w i l l  c o n t a i n  t h e  

communication codes  r e q u i r e d  t o  d e s c r i b e  t h e  

d i s p l a y e d  image. 

d )  Co lo r  d i s p l a y  i n d i c a t o r s  a c c e p t i n g  the o u t p u t  

from e a c h  channel  set t o  d i s p l a y  t h e  r e q u i r e d  

p r e s e n t a t i o n .  

e )  Monochrome d i s p l a y  i n d i c a t o r s  which w i l l  

a c c e p t  t h e  monochrome v i d e o  o u t p u t  r e p r e s e n -  

t a t i v e  o f  t h e  r e q u i r e d  p r k s e n t a t i o n .  

f) Keyboards comple te  w i t h  i l l u m i n a t e d  f u n c t i o n  

keys which w i l l  allow t h e  o p e r a t i n g  p e r s o n n e l  

t o  i n t e r a c t  w i t h  t h e  d i s p l a y  and  computer.  

g)  A s e l f - t e s t  u n i t  w i l l  b e  s u p p l i e d  as an i n t e -  

g r a l  p a r t  o f  t h e  c o l o r  a lpha-numeric  d i s p l a y  

sys tem t o  allow o f f - l i n e  t e s t  and  v e r i f i c a t i o n  

o f  t h e  d i s p l a y  g e n e r a t i o n  hardware.  

h )  A h a r d  copy d e v i c e  w i l l  p r o v i d e  a monochrome 

image of  any d i s p l a y  p r e s e n t a t i o n .  

3.2.2 P a n e l  Page Dlspldv 

D i s p l a y  o i  a  p a r t i c u l a r  p a n e l  page i-s done by c a l l -  

i n g  t h e  approprLaLt? CRT t h r u  t h e  CRT SELECTION p a n e l  on t h e  TSA, 

t h e n  i n d i c a t i n g  011 t h e  I S A  t h e  p a n e l  page t o  be  d i s p l a y e d  on  t h a t  

p a r t i c u l a r  CRT. r h i s  s h a l l  g i v e  t w o  s t r o k e  p a n e l  d i s p l a y  capabi - -  

l i t y .  The same page c a n  b e  d i s p l a y e d  on any o r  a l l  of t h e  A/N 

CRT's. 

3.2.3 Hard Copy 

Hard c o p i e s  o f  any CRT can  be  o b t a i n e d  by d e p r e s s i n g  



t h e  d e s i r e d  CRT SELECTION s w i t c h  t h e n  HARD COPY. T h i s  s h a l l  g i v e  

t w o  s t r o k e  h a r d  copy c a p a b i l i t y  o f  any CRT a t  t h e  i ~ s t r u c t o r s '  

s t a t i o n s  o r  o p e r a t o r s '  s t a t i o n s .  

3 .2 .4  Swi t ches  and Swi t-ch L i g h t s  

The I S A  s w i t c h e s ,  as well as o t h e r  S i m u l a t o r  Con- 

t ro l  s w i t c h e s ,  w i l l  be i n p u t  i n t o  t h e  computer  th rough DI's except 

EMER STOP. L i g h t e d  push-but ton  s w i t c h e s  r e q u i r i n g  procjram c o n t r o l  

w i l l  be lit by t h e  use  o f  LO'S, o n e  or  t w o  p e r  s w i t c h  depending 

on  whether  it is  a s i n g l e  l e n s  or s p l i t  l e n s .  

3.2.5 I n d i c a t o r  and  Console  Lamps C o n t r o l  

3.2.5.1 I n d i c a t o r  Lamp I n t e n s i t y  C o n t r o l  

Each i n s t r u c t o r  i c  p rov ided  w i t h  a  c ~ n t r o l  f o r  

dimming h i s  r e s p e c t i v e  h a l f  o f  t h e  IS i n d i c a t o r  lamps. Each h a l f  

o f  t h e  TS i n d i c a t o r  lamps i s  powered by a  s e p a r a t e  programmable 

power suppfy .  The i n s t r u c t o r ' s  c o n t r o l  c o n s i s t s  o f  a p o t e n t i o m e t e r  

which v a r i e s  t h e  o u t p u t  v o l t a g e  o f  t h e  r e s p e c t i v e  programmable 

power supp ly .  The o u i p u t  v o l t a g e  ia t u r n  c o n t o l s  t h e  i n d i c a t o r  

lamp i ~ t e n s i t y .  

3.2.5.2 Console  I n t e n s i t y  

There  a r e  two c o n s o l e  lamp i n t e n s i t y  c o n t r o l s ,  

one  f o r  each  i n s t r u c t o r .  The c o n s ~ l e  i n t e n s i t y  c o n t r o l  is a  

v a r i a b l e  t r a n s f o r m e r  which d i r e c t l y  r e g u l a t e s  the v o l t a g e  l e v e l  

t o  t h e  r e s p e c t i v e  c o n s o l e  lamps t h e r e b y  r e g u l a t i n g  t h e  lamp 

i n t e n s i t y .  

3.2.5.3 Lamp T e s t  

There  a r e  f o u r  lamp tes t  s w i t c h e s  l o c a t e d  a t  t h c  

i n s t r u c t o r  c o n s o l e .  Each i n s t r u c t o r  h a s  a l e f t  and r i g h t  lamp 

test s w i t c h .  T h i s  a l l o w s  each  i n s t r u c t o r  t o  test  a l l  t h e  lamps 
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on both t h e  l e f t  and r i g h t  s i d e s  of  h i s  respec t ive  ha l f  of t he  IS. 
d 
i 

Each s i d e  of t he  I S  is powered by a s e p a r a t e  power supply and by 
* ! 

+ separa t ing  each ha l f  i n t o  l e f t  and r i g h t  s e c t i o n s  t h e  power drawn 
L 

Z 
i during a lamp test i s  only approximately ha l f  of  t h a t  power supply ' s  9 

d 
4 

capab i l i t y .  The opera tor  has  a similar lamp test c a p a b i l i t y .  r; 

i - 
I 3.2.6 . Recorders J 
I 

4 

Three 8-channel X-T recorders  a r e  provided as GFE. 

- Each of  t h e  24 channels w i l l  be connected t o  a corresponding A 0  

channel. This  w i l l  provide t h e  a b i l i t y  t o  make X-T recordings  

of software parameters. 

Two dual-pen E s t e r l i n e  Angus Model XYY' 540 recor-  

de r s  w i l l  be supplied,  The 540 Is a high-precision instrument 

t h a t  s i ~ u l t a n e o u s l y  p l o t s  two sepa ra t e  v e r t i c a l  (Y and Y' a x i s )  

i npu t  s i g n a l s  i n  r e l a t i o n  t o  a s i n g l e  ho r i zon ta l  (X a x i s )  s i g n a l .  

24 p l o t t e d  record o r  d i sp l ay  may be drawn-or 11 x 17-inch paper 

wi th  pen c ross ings  as requi red  i n  two t t r a s t i n g  c o l o r s ,  typ i -  

c a l l y  red and green. Changing paper o r  pens is a quick snd s 

opera t ion ,  because of f e a t u r e s  such as sna? - f i t  - f i n g e r t i p  p 
- .  .- 

automatic pen l i f t ,  and vacuum paper-hold. 

The p l o t t e r  s c a l e  xarking and range c a l i b r a t i o n  w i l l  
- -_ 

- .  

be i n  English u n i t s .  

I n  operi\tion, -. when the  XYY' recorder  is no t  i n  

motion t h c  pens-may be l i f t e d  by remote corl trol  and event  marks 

which appear as a t r a c e  dev ia t ion  may be commanded. -- 

The p l o t t e r s  w i l l  be mounted i n  ca s t e r ed  cab ine t s  

and provided with a s u f f i c i e n t l y  long cab le  t o  al low f l e x i b i l i t y  



- - 1 -.. I 1 - I 
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1 
i 
1 
i 
t The two-pen capability permits the recorders to be 

i 
1 used in a variety of ways. For example, enroute or approach 

ground tracks on two successive runs of the same mission can be 
i 
, plotted to demonstrate improvement (or the lack of it). Alterna- 

tely, one pen can be used to plot the ideal track, the oth&r that 

made by the vehicle. One of the recor3er axes can be made a time 

axis; in this mode each of the recorders can display the time his- 

tory of two variabies,or the history of one variable and its "ideal* 
i 

history. 

1 
' 1  
i 
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Table 3.1-la 

MANUFACTURER 

, Stacoswitch 
1139 Baker Street 
Costa Mesa, 
California 92626 

i 
i 

i 

i 

C 

IDENTIFICATION 

' 

1 Switch 
Light 

FUNCTION 

Indicator 
Light 

I 

Series 4 0  
4 Lamp capability allows for 
Lamp redundancy. 
Lainps are removable from 
front without special tools. 
Lens housing will be black 
to distinguish from indicato 
liqht. 
Available with sprlng loaded 
clear cover to prevent 
inadvertent actuation. 

TYPE 

Series 4 0  
4  Lamp capability allows for 
lamp redundancy. 
Lamps are removable from 
front without special tools. 
Lens housing will be silver 

Rotary Control 
Knob for 
c o l ~ t i n u o u s  
adjustment 

I 

I I 
color to distinguish from 
switch liqht. Also a split 
lens switch. 

Series 70 
Matte black with white 
arrow. 
Skirted to protect panel 
from finger smudges. 

Panel Hardware $ i 
:i 
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IDENTIFYING 
INCREMENTAL SECTION 
RELEASE SHEET 

T h e  fol lowing i s  part  of Sect ion 2 4 ,  WP #24. 

Subsection (s) : 

A. Simulator and Computer Power and Grounding 
B. Visual  Power and Grounding (Not included) .  



ENGINEERING DESIGN REPORT 
POmR AND GROUNDING 

A. SIMULATOR AND COMPUTER PObiR AND GROLWDING 

1.0 SUMMARY 

The Simulator and Computer Power and Grounding System 

includes the distribution and modification of the facility power 

by the Power Distribution Unit (PDU). The PDU will control ind 

distribate power to all SNS units except Visual  id Air 

Conditioning. The PDU will also be the termination of the 

grounding system. 

2 .0  SCOPE -- 
This report will explain the concepts behind the SMS 

Simulator and Computzr Power and Grounding System design. 

3.0 DESIGN CRITERIA 

The general areas of considerztian in this design 

are : 

a) SMS Power Requirements 

b) PDU 

d) System Grounds 

e) Emergency Off 

f) Overheat and Warning 

g) Power Eistribution 

4 . 0  DESIGN IMPLEPENTATION - 
4 . 1  SMS POIJER REQUIREMENTS 

T5e SMS Complex shall be supplied electrical power 

from the Building 5 Mission Simulation Facility through disconnects. 



Two 10 Amp circuit breakers are reqsired in the Facility 

disconnect box, one each Eor the FbCS and MBCS. (Figure 4.1.2) 

r I 

4.2 PDU - 
Power required for the FBCS, MBCS, and their associated 

IS, 05, SCE, Motion Control Cabinet (?IBCS only) and Interdata 

equipment will be distributed from a centrally located PDU. 

I I 
I i I 

I I I 

(Figure 4.1.1) 

4.2.1 The PDU will include a power monitor panel (Figure 

4.2.1), a card cage for control logic, a distribution panel, 

connectors for 60Hz and signal distribution, and a DC power 

supply for the control logic. Other DC power supplies will 

be itstalled at other locations where needed and controiled by 

switches located in the PDU. 

4.2.2 Circuit breakers with remote trip coils will be used 

as part of the Emergency Off system. (Figure 4.5.1) Other 

circuit breakers will be instslled in each branch circuit for 

.xystams power distribution. These breakers are part of the 

PDU. 

-3- 

-- -- A - -- 
k. 

I i 

4.1.1 The Facility disconnect will furnish 38 120/208 VAC 

6OHz fused 100 Amp/Phase to the PDU through four (4) 500 MCM 

wires including neutral. (Figure 4.1.1) 

4.1.2 Power required for the FBCS and MBCS air conditioner 

heaters and the MBCS List Platform will be a facility furnished 

disconnect, with three (3) separate 3% 277/480 VAC 60 Hz circuit 

breakers at 20 Amp/Phase for a total of 60 Arnp/Phase. 

(Figure 4.1.2) 

4.1.3 Single Phase 400Hz 120 VAC will be Facility furnished. 

-. 

\ 

- --I - - ------ r- 
I t 

I 1 



4.2.3 The Utility outlets will be protected with individual 

20 Amp circuit breakers. (Figure 4.1.1) 

4.2.4 Contactors will be used throughout the system for 

control of the 60Hz power distribution. These will be 

controlled remotely by the switches that are part of the PDU 

monitor panel. 

4.2.5 Connectors will be used exclusively to distribute 

the branch circuit 60Hz to the various user locations. These 

are Underwriters Listed but not Mil. approved, plastic type 

standard shell with a separate pin size selection. There is 

a cost saving in their use throughout the system. 

4.2.6 Ribbon type connectors will be used to distribute 

control signals to the various'sl~b-systems. The o~rerheat and 

emergency off circuits will use part of the wires that are 

pre-assigned to these ribbon connectors. 

4.2.7 The card cage that contains the cards for the control 

logic will also double as an interface for the control of 

the various sub-systems. The ribbon type connectors will 

terminate on the backplane of the card cage. A keying system 

will be used for all connectors. 

4.2.8 The power Monitor panel will have control switches, 

a running time meter with five ( 5 )  digits, a switch, voltmeter 

combination to monitor 60Hz 120/208V, and a Phase light. 

4.2.9 A piezo-crystal warning device with a pulsed 2400 Hz 

tone will be activated when the power mode manual switch 

(Figure 4.2.1) is pressed. This '.s a safety feature to warn 

that 6 0 ~ z  power is about to be distributed to the sub-systems. 



This momentary switch must be held approximately 5 seconds 

before the system ON switch is actuated. 

4.2.9.1 This same warning device is used after initial 

power turn on as an overheat warning. (Figure 4.6.1.1) 

4.3 400 Hz 

The Peripheral cabi t will accept the 400Hz 

120 VAC straight from the Facility disconnect box. Control 

of the 400Hz will be inter-locked with the DC power. No 

separate control will be provided except fcr circuit 

breakers in the Peripheral cabinet. 

4.3.1 The Emergency Off switch also controls the 400Hz 

because it is inter-locked with the DC power where it is 

being used. 

4.3.2 400Hz distribution to the FBCS and the MBCS will 

be from the Peripheral cabinets. 

4.4 SYSTEM GROUNDS 

Systcm grounds will terminate at busses installed in 

the PDU. ( F i q i ~ r e  4 . 4-11 
4.4.1 N e ~ ' x . 1  6 0 ~ 2  grounds will be in a cable combined 

with the branch circuit wires. 

4.4.2 Chassis ground will be individual braids to the various 

cabinets, consoles and crew stations. All cabinets will have 

a chassis graund. 

4.4.2.1 Interdata equipment will be supplied with single phase 

3 wire power which includes a chassis ground. Where 3% 120/208 VAC 



i s  requi red  f i v e  wi res  w i l l  be used ar.d t h i s  w i l l  inc lude  a 

c h a s s i s  ground. 

4.4.3 S igna l  ground w i l l  be i nd iv idua l  b ra idc  t o  t h e  

var ious  cab ine t s ,  consoies and t h e  crew staJ-ions.  

4.4.4 The 400Hz r e t u r n  connects t o  t h e  PDU s i g n a l  ground 

buss, wi th  s epa ra t e  w i r e s  fro111 each pe r iphe ra l  cabinet .  

4.5 EMERGENCY OFF 

The Emergency Off system w i l l  b e  con t ro l l ed  by t h e  

l o g i c  ca rd  i n  t h e  PDU. Each remote a r e a  w i l l  have a s epa ra t e  

p a r a l l e l  i n p u t  from a non-illuminated momentary normally open 

switch. (Figure 4.5.1) 

4.5.1 Except as noted f u r t h e r ,  a l l  s imulator  power t o  

both FBCS and !.IBCS w i l l  be removed upon ac tua t ion  of an 

EMER OFF switch,  inc lud ing  power t o  t h e  computers and 

t h e  u t i l i t y  o u t l e t s .  However, t h e  c o n t r o l  c i r c u i t s  a t  t h e  

PDU and t h e i r  s t a t u s  l i g h t s  including t h e  s imulator  overheat  

i n d i c a t o r s  w i l l  s t i l l  opera te .  

4.5.2 Emergency Switches a t  t h e  Hydraulic con t ro l  cab ine t  

and thc pump room w i l l  no t  be in ter- locked with  t h e  o t h e r  

Emergency switches. These w i l l  only c o n t r o l  t h e  hydrau l ic  

sys  terns. 

4.5.2.1 The o t h e r  Emergency switches l oca t ed  throughout t h e  

complex w i l l ,  however, c o n t r o l  a l l  t h e  power inc lud ing  t h e  

hydraul ics .  

4.5.3 The Visual  Emergency switches w i l l  be in ter- locked 

with  the rest of t h e  complex. 



OVERHEAT WARNING 

The Overheat system will include heat sensors and 

indicators in areas that have power supplies or other heat 

producing equipment, excluding the Interdata equipment. 

Each sensor will be adlustable and have a normally open 

set of contacts. Equipment cabinet sensors will be set at 

105O F. (Figure 4.6.1.2) 

4.6.1 The PDU logic card will monitor the sensors, sound 

an aural warning (Par. 4.2.9.1) and cause a monitor at the 

Operator's console to light whenever overheat conditions 

exist. A switch will be provided to silence the aural 

warning device. A return to a normal temperature will reset 

the aural warning circuit. (Figure 4.6.1.1, 4.6.1.2) 

4.7 POWER DISTRIBUTION 

60Hz power distribution will be a parallel system 

with circuit breakers installed in the PDU to protect all 

of the branch circuits. Contactors will be used to control.the 

circuits. Some of these will be mounted in the PDU; others 

in an adjacent cabinet, the IS, OS and the Peripheral cabinets. 

(Figure 4.1.1) 

4.7.1 As a safety measure a lighted Maintenance switch 

will be installed at several locations that have DC power 

supplies. This switch will be connected to the YDU logic card 

and when operated will inhibit the 60Hz being supplied to 

that individual location. This alternate action lighted switch 

will be "Red" when in inhibit and "Green" otherwise. 



I 
1 

4.7.2 The DC power will be individual supplies shared 

by the Interface circuit cards and the systems or instruments 

using the 1/0 signals. 

4.7.2.1 Each location will be isolated from another by the 

use of the separate DC power and sub-controllers. This will 

elim;.~te ground loops ar,d load current wili be returned to 

the power supplies at each location. 

4.7.2.2 Signal ground reference signals will be individual 

braids to the PDU. All ground references will be in a 

parallel fashion. (Figure 4.4.1) 

-- a -.- 
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