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PREFACE

This document has been prepared for the MIsslon Operatlions
Dlrectorate, NASA, Lyndon B. Johnson Space Center, Houston,
Texas T77058.

The MOD Drafting Standards document presents gulidellnes to
ensure a common drafting phllosophy, unlform formats, and
appropr late standardized symbology among all elements In the
MOD.

This Is a user-orlented document and accordingly, wlll be
updated perlodically as requlired.

The entire MOD Drafting Standards document, Including all
I'llustrations and text, was done on the JSC Computer Alded
Drafting System ( CADS). Thls document demonstrates the
accuracy, versatlllity, and many of the capabllitlies of the
ful ly computerlized system that Is presently belng used to
produce a majorlty of MOD drawings.

Comments are sollclited and should be dlirected to

Ray Mlessler DF7, Lyndon B. Johnson Space Center,
713-483-0823

I
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1 OBJECTIVE

The baslc obJective of the Misslon Operatlions Directorate (MOD)
drafting functlon Is to produce schematics that show power,
control, signal flow, plumbing, and mechanical Interfaces
withIin and among space vehicle modules. The standards that
follow will be adhered to for all MOD programs except for
specliflcal ly negotlated exceptlons.

2 GENERAL DRAWING INFORMATION

2.1 Drafting Phllosophy

The design layout of the drawing and I+s technlical accuracy
and content shall be the responsibllity of the book manager,
MOD Branch Chlefs, and englneers, conslistent with MOD pollicles
and directlon. Matters relating solely to drafting practice
shal| be the responsibllity of the MOD drafting contractor.

2.2 Layout Standards

2.2.1 Borders and Tltle Blocks.- Drawings wil| be enclosed
by a border of approprlate slze and contaln a title block.
Standard border conflguratlions are as fol lows:

Horlzontal Zones Vertlcal Zones Book Page Slze
1-8 A-H (8) 11" x 17
1-8 A-L (12) 11" X 22*
1-8 A-0 (15) 11" X 28"
1-8 A-Q (17) 11" x 32*
1-8 A-S (19) 11" X 36"
1-8 A-V (22) 11* X 38"
1-8 A-W (23) 11~ X 38"
A-D ( 4) 1-8 11* X 17°

Title blocks may be placed at the right or left of the drawling
depending upon the direction that the page wil| face. Flgure
2.2.1-1 shows a sample tItle and slignature block for a
right-hand foldout drawing. A left-hand title block would
have the signature block on the right side of the t1t+le block.




—3 XXXXX 2—

SIGNATURE DATE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
LYNDON B. JOHNSON SPACE CENTER HOUSTON, TEXAS

DSGN

= XXX

2 XXX XXX XXX
APP )()()§!

APP XXXXX XXXXXX | DWG NO

OMNIPLAN rxxx XXX
LTR [pen 66 X 34 * PAGE Fﬁ oF 2
VEHICLE OR PAYLOAD NAME— T

DRAWING SIZE DWG
VEHICLE OR FLIGHT NUMBER TlTLE-J

Filgure 2.2.1-1.- Signature and Title Block wlth Shor+ Ti+le.

2.3 Lettering Slzes

There are three standard text slzes avallable for use on MOD
drawings. A sample of each Is shown below at the approxIimate
slze It wlll appear on a CAD checkprint or Ink master.

This text Is for general use on all drawings.
THIS IS THE SMALLEST TEXT

This text Is used for labelling all but the largest of
modular boxes and for emphasls In some cases.

MEDIUM SIZE TEXT

This text Is used for labellng the largest modular boxes
and Interfaces.

LARGE SIZE TEXT

The text for short titles Is a standard helght and variable
width. An example Is shown In fligure 2.2.1-1.




2.4 LIine Welghts

The followlng IIne welghts are avallable for use In component
enclosures. Boxes should have Increasing welght as complexlty
Increases.

WT=1
WT=2
WT=3

S T e e S e A e e e e |y | = 4
e R e e e sy ) | =6

The |Ine shown below Is used for Interfacling.
NSNS SN NN NN ENEENEDEEREEEEE)

All crew-operated components (swlitches, valves, clrcult
breakers, umblllcals, etc.) are enclosed with the dashed box
shown below. ‘

Fe========"""1

i WT=4
|

i
i
L-----------J

2.5 MODULARITY

2.5.1 Modular confliguratlions and current flow.- Modular
conflgurations will be from left to right as shown In flgure
2.4.3-1. Modular layout from left to right will always

take precedence over current flow. Current flow, when

modular l|ayout permits, wlll be from left to right. (The
clrcult operatlion shall be from top to bottom and progress
from left to right In order of sequence of operation.) In

general, [t Is a good practlice to allgn common buses on
schematlcsy however, thls should not be Interpreted as a
standard.

2.5.2 Modular nomenclature.- To standardize nomencl|ature,
the following definitlons apply to all MOD documentat!on.
Space Shuttle (SS) represents the Orblter (ORB), External
Tank (ET), and two Solld Rocket Boosters (SRB), whlch
represent one Shuttle Vehlicle Booster (SVB).




2.5.3 Module Interfaces.- Module Interfaces wil| be as
follows: a double dashed |Ine between modules Indicates a
separation plane, and a single dashed |Ine Indicates a
module Interface.

= 2 SEPARATION 2 MODULE
T 5PLANE & INTERFACE
F

Igure 2.4.3-1.- Modular Interfaces.

2.6 Drawlng Notes

Notes are used to transmlt englineering Informatlion that
elther cannot be transmlitted symbollcally or can be
transmitted more effliclently In words than with symbology.
Notes are of two types: general and speclflc. General notes
do not apply to a specliflc area on the drawing. Speclfic
notes do apply to a specliflc area or areas of the drawling

and are Indicated with a note flag ( shown below) that appears
In the area or areas referenced.

"Eﬁk

4+ o 08 00000
s 0020080800
a8 0088080080
20025008
a0 0005808080
® 200050508080

s 8

e & o
® & a &
s 8 2

A short note that appears only once on the drawling may be
placed In the area affected, thus el Iminating the need for
the note flag.

Wherever possible, notes that are not placed at the affected

area wlll be placed directly above the ti1tle block (or shor+t
title) and wil| be numbered sequentially from the bottom up
to allow for new notes to be added. Each note wll|l be

numbered, but the flag Is not used for general notes. A
perliod Is not used at the end of the last sentence of a note.

When a note Is deleted, all subsequent notes should be
renumbered by the englneer In charge of the drawling.



2. 7 Source Documentat!lon

As a result of the 51-L miIsslon, all drawlngs must be supported
wlth the vendor source schematlcs or documentation. This wlll be
located dlirectly above the t1t+le block. (shown below)

R. |. DRAWINGS REFERENCED: G. E. DRAWINGS REFERENCED:
VS70 - 620202 (ELEC), REV J 6/25/84 63D717539 ( MECH)
VS70 - 623200 (MECH), REV H 5/1/86 80V62A14 (ELEC)
SIGNATURE DATE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
— LYNDON B. JOHNSON SPACE CENTER HOUSTON, TEXAS
DR
XXX
— XXX XXX XXX
ENGR |
APP XXX
APP XXXXX XXXXXX | DWG NO |
OMN | PLAN XXX XXX X« X ‘
LTR | 66 X 34 PAGE | sweer x oF x




-

DR ¢ S
..... ‘ﬁ‘......

SEEEE Mo ERERES:

the

shown

® ® 5 5 505 0 0 0 o4

The *Z*

TO DIFFERENT DWG.

Indlcates the exact

Y COORDINATE
|¥ no number I|s used,

reference Is to the same drawing where the reference appears.

FabH e tEE

........ e oo e o0 ee
.onlnonﬁrﬂ lllll e e

..... ® @ @ 9 @ @ @ ¢ @ 9@ 6

Indlcates that the area

Y COORDINATE
X COORDINATE
DWG.

WITHIN SAME

DRAWING NO
SECTION

o
Ll
-
<€
Ll
I
L
=z
-

=z
o
—
<
O
(@]
o |

PHYSICAL

“” lllll 2‘!...““
‘\“l...'.l‘.lu.

@ ® ¢ ¢ 9 @ 9 @ 9 @ ® @ ¢ o e
@ ® @ @ @ 9 @ @ @ 9 9 QO Qe Qe

lllllll ettlllll

SEEEEI oV ERERES:

@ e e e e 9 e e efeoeveecee
riliiimiiiin:
DBBBSEE 7 BASBEI

e ... wwma

e

( OPT IONAL)

THERMOSTAT

LOCATION
It Is often deslirable to place a zone reference

..........

wlth approprlate zone locators,
X COORDINATE —@

area referenced.

Zone references are used to dlrect attentlion from one area

to another In the same or another drawling.
both to an area and from there back to the orliglnal area.

MULTIPLE ZONE REFERENCES

Depending on the utl!lllzation of the reference In the

2.8 Technlcal Zone References
drawlings,

referenced Is on another drawlng.

The number shown below the "'Z°

below,




Cross references are of two basic types: The hexagon
("hex') and the clircle, which are used with zone references;
¥ no reference Is glven, the squliggly Is approprlate.

sy+esveves WIRE PRESENT BUT

NOT CONNECTED

*SQIGGLY" USED AS A BREAK IN A

-++++ LINE THAT IS CONTINUOUS, BUT NOT SHOWN

5

e 9 e e e e e eve
e e v e v e eee
e e e 9 ehpeoeee
e e e 9 e v v eeve
e 9 99 evevee
e 9 e v e v eee

¢ @ @9 9@ 9 e e eew
¢ 9 @ 9 9999 e ee
@ 9 ¢ 9 9 9w
*® 9 9 9 9 e eew
@ ® 9 @ 9 9 9@

@ 9@ @ P P 9 P 9 PP PO OV OV E OO OO
® @ 9 @ 9 P 99 9 QO O 9O 9V O VT O QO
® ® @ @ @ P PP P @V O E O VOO OO OO OO
@ ® P 9 P 9P P QP PV O P W O VO QP VO OO
@ ?® @ ® 9 P 9P PV U W OO POV OOV
@ ® @ 9 @ P 9P 9 PO VOO POV VOO OO

: TO v
: LOAD === il
® P4 5050020000400 000000
I H S rRon SoURCE
y S 44E 504 heaa.
To :+ ® ® » 0 » \J .:'
SOURCE ~ Tk MAG A ...
I.i....li.'..i'..i.ﬁl..l..
’T.O.D....l'..:::: IEEEE
DEST INATION eve

FROM SOURCE

e e e e v eevoeew
e e e e v evvoee
e e v e ceevee
@ e e e e ee e e
e o e e e oo eoeew
L2 2 2 N N N N
@ @ 99 oo e e eew
* 9 e e v v e eeew
4 o 9 9 90 e e e
® e ¢ e 9 v e e e
@9 e e 9o e eee
@ e 99 e e e eee
@ @ @@ e 99 e e 9w
@ 99 e e eo e ee
@ e 9 e e e e e o wew
e e e e v ee e oee

The "hex' Is generally attached to a power |Ine and the
clrcle to a signal |Iney however, the clircle might have

other appllcatlions, for example, attached to a mechanlical

| Inkage |Ine. The approprliate zoning should appear next to
the "hex' or clrcle to direct attention to the locatlion of
the corresponding reference. The number within the clrcle or
'hex' dlstlingulshes 1t from other references, and consecutlve
numbering wlithin a system or subsystem Is usual In order to
prevent confuslon. These cross references have several
purposes. They can be used to connect one |Ine to another
|lne on the same drawing to save drawling the |I1ne for reasons
of economy, clarlty, avolding congestlon, or aesthetlcs.

Also, they can be used to connect a |IIne on one drawing to a
| ITne on another drawing to prevent having to show the same
clrcultry In two places.




2.9 Layout of parallel and/or redundant components

( shadowboxIng). - Parallel and/or redundant components are

shown on schematlics using a wafering technique. (See
FIgs. 2.7.1-1 AND 2.7.1-2). (Arrowheads optlional for flow).

~

~y

Figure 2.7.1-1.- Sample layout of parallel and/or redundant
components. ‘

8

~~



Flrst cholce for placement of TM bubbles, angles of Input
and output |Ines, and placement of directional flow arrows.

Notes

Cholces should be
[ \ [~ -\ / \ made on the basls
k, )(ﬁ 4)\7 ) of space constraints.

Second cholce for placement of TM bubbles and placement of
directlonal flow arrows.

Third cholce for placement of TM bubbles, angle of Input
and output |Ines, and placement of directlional flow arrows.

Figure 2.8.1-2.- Sample l|layouts of TM Bubbles and Input and
output |Ines and arrows.




2. 10 Drawing Artwork and Nomenc!|ature

All artwork and nomenclature for spacecraft swltches, meters,
clrcult breakers, et ceteraqa, must be exactly as that which
appears on the control/dlsplay drawings. The control/dlIsplay
drawings should reflect the confliguration of the actual
spacecraft.

2.11 Drawlng Changes

Changes to published drawings wll| be publlshed In the same
manner as changes for the rest of the mater!al In a document.
Changes wil|l be Identifled by letters and/or PCN numbers In
the ti1tle block and will follow the publication sequence of
the document.

2. 12 Checkprint Color Code

2.12.1 The followling color scheme wll| be used when marking
checkprintss:

A. Red - Indlicates a deletlon

B. Yellow - Indlcates correct Informatlon

C. Brown - Indicates an addl!+tlon

D. Blue - Notes to draftsmen

10




2.12.2

NO ¥

=

n u N\

—
—

c

PROOFMARKS
(USE BLUE FOR PROOFMARKS)

Carety Insert at thls polnt Vh? missle
Delete Me system
Close up space’\craf'r

A g

Delete and Close up In @"rhe capsule

Leave 1 blank IIne 2._Thls Is a sample...
The next o;femp'r...
Insert space (or 2 spaces) guldonce(ysfem
sys+ewe
Transpose words ragapter | they
Transpose letters )= V)
Insert hyphen ' +hreexmon crew
Insert colon the followIng®)
Insert perlod This Is a sampleg)
Insert comma red, whHeAand blue
d
Let It stand, dlsregard proof mark %Q)every Item
New paragraph The number Is

Indented flve spaces.
‘:HThls Is an example..

No paragraph And so It went.
NOQ  The next attempt

Capltallze the geminl program

Inltlal cap words FlgteH+ CENFROE D pv+5+on

Lower case +he #rogram

Move to right —JThe malntenance was

Move to left C The malntenance was

Center —JSECTION TITLELC

Move to left to polnt Indlcated The GemInl Program

hended In
Move to right to polnt Indlcated The GemIn! Program
' dnded In

11



3 DRAWING SYMBOLOGY

The fol lowling pages show the primary symbols and standards
used to produce all MOD drawings. Most are shown actual slze
and are printed In a faded grid, which Is In tenths,
permitting dimensioning as approplate.

Standardlizatlion symbols will be used for all drawings, and
the symbols selected should be In accordance with the symbols
I'llustrated In thils document.

Bul lt-up symbols, made by combining baslic symbols, may be

used provided they constlitute a reasonable and Intelllglble
use of the baslc symbols.

12
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symbols and switching

3.2 Electrical

3- 2- 1

all swltches and relays

are shown In the de-energlzed poslition.

Swltches. - Where possible,
momentary contacts (solld trlangle),

|¥ a switch has
then the de-energlzed

latching contacts (solld clrcle).

be the

position wlll

Gulidellne 1

ORB swltch format

AS SHOWN ON

............................
DDDDDDDDDDDDDDDDDDDDDDDDDDD
...........................

tttttttttttttt

iiiiii
............
............

iiiiiiii

............
DDDDDDDDDDDDDDDDDDDDD
.........

.....................
.....................
.....................

...................
iiiiiiiiiiiiiiiiiiiii

..........

a8

.......................
DDDDDDDDDDDDDDDDDDDDDDD

.............
................
...............
................
................
.............

.........

................

NOMENCLATURE AS

e

%) e &

< Ll = s a0

«c M O o o b b

=z < << W0 e

e) OCnoo d...

— - dJZ<...
——F D zZ ...

— 2O OO0 10,..
VOXITZW—_,.,.
oxrowm Z—7..

o — O r<a...

O —IT O o,.,.

Ll L O . s a

T WZ —bbLow,,,

< ITOILLIDOQx,.,.
NFOLOxOoOWLW<,,.

¥ N ¥ N ¥ N %N tﬂl.
.nn.nnnnnn“”.nnnm—n .
”..”........ .... ! > e o
...3-' e o

» 3'..-...'.

® £ » ..2..

» A. -.."
uFF..... -. e &
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................................
............................................
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
.......................
.......................
..................................
......................
..........................
iiiiiiiiiiiiiiiiiiiiiii

.......................

I+ may be
E

.........
.......................
...............................

............................................

CONTROL-DISPLAY

G
SHOWN ON

...........................................

Note
16

positlion

A 'ndlicates momentary

In the fol lowlng manners

I¥ a flag Is directly controlled by a switch,

shown

.............
............
.............

Switch-controlled flag
BE MODIFIED TO

Guldeline 2




Guldeline 3
Divided boxes contlinued In separate locatlons

SH HH D I UL 23 HH A
R Y N AR SRR T SRS R ] EESSEEEE
*'—--’lf- 1 R F
R A I R bt Rt e SRR




Guldellne 4

Lever Lock Switch

L2 B g DL I B L]

co e comronn conrons enmeoomw el » > v 0 0 0 0 o
o BAWER TESTRIBLTION St oo rrrrrrreets ®
RO BUS: LN e N
HI O e -I
B B
sumenferrrasreesercnnBinsaens
""" H R B
R R

ZIIiI'I""II"I b
::: :--o:-:b:u-.u:.l::v
IZ'!I veessvenseresfloey
® * I ® v :t l..::...*... . l.+.
4 S Samoe prgg M 44 g :::
1T .....OFF..A...Ii.:..... sees .iIIII....
PNL RLAL Do oS r sttt s s L PN RIAL s
h-'R-A----SLa [N L "L-JiAL'---
22T TSI S SN 4 44 44444 4 S S S IIH

Box B Indlcates .
lock poslitlion.
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GuldelIne 5

Spacelab swltches

v 22 POS T 'ON

580800805080 a5 0808080
o 8 8400808508008+

Spacelab swltches are wlired the
same as orblter swltches.

Swltch guards.

4+ o5 20008080040
a5 8850080808080
s 8805008080 e

L

T
L B B D B B B B B B B

LI IR I IR S A ]
.

®

®

0

®

»

»

.

.

s 8 88 0 a8 0

®» > 5 50550 540
D'DDD".;DD

2 8 a2 a0 0 0

uuuuuuu s a a0
4+ s 8 00000202 040

® s s 0
e » 0 0
s 2 2 0
s 0 0 »
LI
s » 0 0
e o 5 8
e s 0 8

o 2 2 0

"o o o4+ o0 0505 0 0 0 4

o 5 50 0508080005800
& 5 50 0000085000800

*» > 9 00000000

o o 0 5 8 0 06 0

8 8 5000080500005 080s0
4+ o 0 8 0 0808 0400000

Covered swltch guards.
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Switch nomenclature definl+ions

1.

A.

Major tIitle - The title glven to a group of swltches

on the panel.

Minor ti1tle - The tI1tle glven to a subgroup of

swltches that has a majJor title.

2.

Swlitch name - The name of a glven swltch as It
appears on the panel.

3.

1

Note

| more than one swlitch should

have

Identical major and minor

these swltches may be

titles,
* stacked"

wlthout repeating

the maJor and minor ti1tles.

Note 2

Occaslonally a minor t1tle will®

be

| Ines.

Is an acceptable deviatlion

long and requlre two

This

2

that requlires an additlional

tenths under the "' cowshed'.

Swiltch contact defInitlons appllicable to manually

operated only

B.

U).

L B B
LI

LOCK ON (LOCKED ON

LI I I I I I I I 3
B LOCK OFF (LOCKED OFF

L]
L]
»
L]
»
»
»

e o
s »

SH BB OB SAE B
MOM ON ( MOMENTARY ON)

L B O
® 5 P P O PP PP P PP OO PP OO PO PO PP PP O P PO OO PP PP PP PP PP PO PO PO PEP SN

»
»
»
LN
L
v
L]
[ ]
»

eSO

lever swltch

Two-poslitlion

C.

® 5 8 00 5 0050060800

s 80008588080
o 008085808080
I S I S N S N
e e e et

s & 5 o » »
s s 0808 040 o0
L A A A N R )

s 5 8 8
e s 8 08
e s 88 o
a a0 00
s a5 0 o
s a8 0
s a8 0

®a a0 0800
s e 805800
4+ o0 00 00
a5 0880080
a8 0000808
s e 080080
e & & e & o
s s 0
s a0
a s
s s 0
e & »
s s
e s
s 8 s 00
a8 800800
e o800 o0
e & 5 0 0 > »
® & & 5 0 >
e e 020808080

e s 080800

a8 5080085080006

a8 800884000000

lever swltch

Three—-poslitlion

D.

® o 52 0 0800808 080
s 2

4+ 2000000808 084

& o 2 2 85080808080

J

s 8 2 8 0 s e 00
e & & & &
4+ o 0 8 0
o o woma

s a0 080
s o 8 o o4
LIS N Y
s a8
IIIII s a0 58

1

4+ o 0000002004

s 00800
4+ o 0 0 0
a8 88

s 8 a8
s 5 8 8
s o 508

s a s o e e
s s s a8 8 e
s » s 8 s 8 s o
s a s o5 00 s »
s s a0 ®

4+ o 200000808 084

20




lever swltch

Two-posltlon-three-pole

E.

8 5 5 2 5508502555558 08580080a0800o0
& 8 5855085050505 8055580060808 00608o0

s 2 2 0 s a 0 8 e s 8 8 0
a5 8 000 s a8 8 08 2 e o a8 0
- s 5 8 8 a5 8 8080 e 5 0 8 a8 0

-u.+hu a5 08 5858 0
e & » e &

""""
& 5 5 5 8 »

s a8 8 a8 S w— S om0 s
a8 0 0 80 s s 508 0 0 s 808 80 0 s
s a2 50004 o000 s 8 50 8 08 s »
a5 28 8 » a s a5 8 s a5 0808 08 s o

s a0 s s » - s a0 s

s s 0 s s a0 0
® 8 8 8558020 5008050855 5558058080080 0

® a5 8800080505005 0805800808008

Rotary swltches

FI

4+ 8580008000408 s0s00
I e o200 0800008008060 sa
oo s 0000000080888

[l

LI A R R )
s 0 08 8 0400 a

rotary swltches should be

In a clockwl!lse manner,

o4 o0 000000
LI N I B

TION SWITC

e 8580000
LIS S N 'Y
L N
L N )
L A I )
oo 050800
U) ssssosssssassssssae

4+ o5 0000000400808 0s0

whenever posslble,

As a practlce,

with the off

|labe led
posltlon or the beglnning of the swltch sequence In the top

or bottom In the schematlc.

match the swltch art.

set up and

The swltch dlrectlion should

(See the followlng notes.)

Note 1

The beglinning of swltch sequence
can usual ly be determined by

elther a space In the swltch

poslitlons or the beginning of a

numer [cal

sequence.

or alphabetlical

Note 2

Is no method of deter-

Where there

mining the beginning of a swltch

the poslition of the

Indlcator wil|

sequence,
swltch

determline

top or bottom position.

21




Pushbutton swltches

1I

G.

Maintaln

5 50605580008

s 8 50 80800808

|
i

s ssaassa o
R RS

Momentary

2.

R EEEES

> 5 080008080
IR EEEEEE)

Three—-contact pushbutton swl+tch

(Malntaln)

3.

o..-.v
P
s e s s

+s00a

»
s
-
3

b & B @
s 800
& 8 & @
s 8 -
s —, S
PR - P
T YR
s o 2008 0
+e000a
s a8 a0 0
oE S E S
a s s als s

AL

U-O..
saeae o
s s a0
s a0 o
s a0 0
s s aoe
s 004
a8 o
8886
asaaase

4-

Three-contact pushbutton swltch

( Momentary)

-o-..b
& s e B
PP

+o5a

s o8 0
s o 5 8
s 8 8 8
s o B
s o g
aasaaes s
2B 08 a6
s a s 688
o000
e n b ASe
s e saaa
ae a0 aa

i

s s ase o
e s s aoe
s e 8 @
s a0 8
S
& ' 6
RS
8 S 8
s e 8o
s s & & s

22




Coax swltch

H.

L I I L L I I S I I I I I S I I S S 3

® ® 0 0" PV PP EF P PP PE PP PP PSP PP YO PP EE PP PP

® 2 " PP v E P PP DY OPFDP
® P PP PP PP PP ODYDP
L B I N B BN B N B

®» 5 P PP PP E PP PR

® 5 ® P 0> P PP PP P

L I DN N DN I D I N DN D D B B N B

[ N T I I O 2 I
® ® o » v P VPSPV
L I I B B D B
® o " " PP PP e PP OO
L I B B B B
L L I I N B B A

L I I I O O O
L I B I D B B

* o4 0o v e e e
® > > P P05 PP PP PP D
LI I I Y
® > PP PP PPN
® PP PP P PP PEDEDLDE DR
"5 PP PP PEEEDEEEN

35

L

L B B B
L B B B
L B B

L L I I DN B B B B B
L I B B B B B B B J
L I I DN BN B B B B

® % P babmfube b P

® o4 0 Gt v 0

:

LI T I I A A )
LI I I I T I I
" PP P PP PEPEPE OO
® P P PP PP EDPEDEEDPOLETS
+o v 0000000400

--ov.-uuv-‘
uu'--uu---‘
L S I

LI I D B BN B A
L B B B B B B B B B B B

LN
L B g

L I I B B B
® ®» > "0 PO
L I B I N

LI B B D B B B B B N B
® » P " PP PO VPPV DY

L I B B B B A J
L I I I B B B B B
L B B B I B B

POWER

+ o0 0000000400

L
+
L]
L]
L]
L]
L]

L B B N B I B B
LN B O B B B B 4

L B B B B N g
L B B B B N g
LA B B B B B B B g

L A 4 RF

L2 B B

L B

L 2 I D N I )
® 00 " 0

L B B
L B B A J
L B B B

LA B A

L B B B B B
L B B B B B B B B
L L B B B B B B B

L B B B A )
® 0 P PP " PP

® > P PP P05 0P PPN
LI S I I R A A
LI I I I A )

® ® 2 2P PP P PFDY

LI R I )
® 5550000000

L B B
3
T

L B B B

POWER

L B B B B B B A

e 4 o

A

L B B B B B B B B B B N

L R I )
® PP P PP PP LEEEDEDY
RO I I
® 5 ® o500 020000 0
LI R I I
® o4 500000 0 0
® o> 0 ° 00005000
L I I I
LU I I I Y

® " 0" s oD
L L I I DN NN I I N

® 0 00
® ®» o 00 00

®» o4 o0 0000
"o v 000000

Y

L B B B
*seo 5000000

® o 0 0 0 0

® o P00 0000

L I I B B B
i..b'.+iii‘
® ®» > 0000
L B B B B B B B

PP PP PP PP PP PPN
LI I A Y
® o P 000> P PP DR
LI I I I I )
L2 T I I )
+o o 0000000400
Po 0000000
LI I Y I I )
o000 PP 000 00
s o000 PO P OPPDOP OO
L I A
® o0 P00 PP PP PP
LI NI I I I I
® oo 0P P PO PDLPRLELDS
L0 I I I I I I

P 5 0000000050000 P PO G=ems o
® 25 0 000000 P P PP OO OO Pumr 0O
® 5200500000000 0000000000
+ovo0 0000000000000 00 f000000000f000000000F000000 00 0
LI I O I I O O I O O B N I I I I I I I I I I I T I N R

Pressure swltch

L2 S I I I IR O I I Y
L B B B B B I B B

® » P P P PP PO PP P PP PP PO PP PO PP O PP PP
® ® 5 5 2 P P> P > PP PP OO OO ODP LSOO LIPSO

oo 0o o4 00000 0 0
oo P00 00000000

® > o % 0 00 00000 00

® o o ® 5 500> 0 0P 00
L I I I I B B

" ® 5 ® 0> 0° POV OO PP
LU I I BN I B B B J

e & & &
e & & »
L )
s s 00
e & 8 4
s & & &
s & & &
LIS
s a o
s s
s o
s s
s s 8
s 8

13

LI I S )

CLOSE XXX

> 2 2 2P PP 0 PP PP PP PO PP PP P E P PP P PP
® ® 2 ® 0 0 PP PP PP OO P PP PP PP PO P PP P PP
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antenna relay.

RF coaxlal

Jl

iiiiiiiiiiiiiii & 5 8 8 8800800050880

s 8 50 080808 ® 5 5 85 5500060550605 05050608s 0808080
® 5 5 8 5585580806050 080808080 5 8 8 0 808 008 s 0
.............. ® 60 0000555080068 o0
s o ® 5 0 0585505005085 058000
& 58 8 0502502050 0 8fasoe o o6 0505050500208 0080

........ e 8 8800005080855 0080

]
L R A B R

CECC R RN NI
a5 2 5 00 00508 0080

i.Iil..i'b—ttlili.-lt'I.OD."i'

...i..l-i.-.'litii-iirtlbiti'ti

s sscsslesssssscsssasae

--.....-D—-'i.iv.-l..'i uuuuuuu
L A R R L h'—..-.u..vou.u
LI S Y

vn—.t............t...i
a8 00800 080 U.Dl...-.'...l...’..
Dii—i'.ib ..... s

ssasssssasalaaa QIR

ot o 0000806 0 0flss o s 8 80008 s 8
) 2 005 00 s aja s s a0 0 s o
OMULt'—D'. 'Do—-.
ETt-uuui-cto EENEREEREEREE

'i.-..l.lR'

® a0 00800802580 -' e 5 8 0 00 08008080500 s a2 0
s 8 0 0 0 0 | ®
o 8 2 2 afa s .-I s & 8 0 0 i—. o o afla a0 a0 08020
a a5 8 8 ajja s s —. soossssloscscfasssossnass
..... - e o 2 08 s a5 8 080800
& 2 8 8 8 08 0 aps s o 8 0 0 ags & 5 2 2 5 0 0 0 0
e o 0 0 8 08 apajs o o o afa,0 ® s 5 080805082
a0 0 0 0 00 a,8)a & & & ofa » e o a0 8005020
o a0 0 006 0 a0la F'Ne oo oo aflas 2 2 560000 0o
s o s s a2 0 ®
® o0 008 0802 08 ® o 5 8005050606080 08080 e s a8 0

® 5 05 0005 5000800500000 5060606006006 08o0o0
e a8 0000008005088 ® 55 8500050008080 s a

8 8000006006000 006008
® 8006000080808 aso0
s 0000000 ¢
o o400 0000
oo 0000080so0

® o 0284000000000 d0so0eoso0
® o8 2080600000880 080060s0

& 8 8005005000000
e a8 5850000000080
® & 8o 2000000800800

24

r—de

O'O.i..‘...l.l.'

2 2805808000800
® 50 0000502000000 0606060sa0
® 205000080500 00080800s8so0
a0 0400000000040 o0sasoe

Break-before—-make
Make-before-break

Motor swltches

1.

2.

K.



3.2.2 Solld-State swltches. —

sol ld-state swlitch

Dual-control

A.

5

b m< <
w e Tm55 o
i, =3 =
g" 3 :
: E

m ]
£ —
OHOJI.O‘I.E
5 3 2
2 5
F = I

H O~ 0 W

z

o

...................
....................
....................
tttttt
.......
'''''''
.......

o o o0 00 0 00

sol| ld-state switch

FUNCTION TABLE

CNTL OUTPUT

A
B

0

1

Sol ld-state analog switch

C.

e o 000000000

ces Ve Woll

® 8000000000
® 8 0000000080
a8 00000000020
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Latching contacts

B.

e o000 04geaoa

8860000080
a0 000000
S s a4

Nonlatching relay
Shown In the de-energlzed position.

C.

Latching relay

D.
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Comblined clrcult breakers

CI

Circult breakers can be combined or shadowboxed when they

have a common majJor and minor title and the same panel

locatlon numbers.

or

Clrcult breakers may be comblined by
with only one pushbuton or toggle

| Inkage,

swltch control led.

mechanlical

S 8 5050650800005 0550565056005 0050000000000 05000055 0 00606 00 006 5056000800600

SRR ISR ots IR P rrn PRI
i EE-RCEr O SoH s s BEHY L e L
b gl ”nxm_u”x“x [
BIOE L ST S
HNES (11 W j: wmnIMnmua:n. Im.muz.n
=S .C. R ¥ YR e MY 5 % 5 ... O --- s
CESE ei  e BRI e
FHIC Brat o ot e B e e P -
i M bkt xu.m_:x:x gl nxm_x
/_!lllll._-lllllP e o

s s 8 08 0 e 8 8 8 00 0080 ® 5 8080005000808 0s0so0 s s 0 0088 0 0 o0 s 8 a8 0 0 e 58 0 00 0 00

e 8 800800600508 0800808 o0 ® 8808800000008 & 8 86 0000500080580 0808so0 e 500500080
& 8 0808005005808 05800800 8 6 00 0000800000800 a0 0080080050008 08080 e o 8 8 0 80 0 o0
4 & 8 5050505550805 5505500500055 05050500500005000000500000060006060000000808as

Note

This example shows pushbutton

clrcult breakers.

The same

technique could also be used

wlth toggle clrcult breakers.
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e—-controlled clrcult breaker
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3.2.6 Dlsconnects. —

A.

PIns and sockets

The standard conflguration for plns and sockets s shown

The

|s used.

symbo |

IT Is enclosed by the same dashed box used for

crew components and the *crowsfoot*

below.

use of pIn numbers wll| determine the spacling between

the pln and socket symbols.

LI s 8 0 0
s o s o 8 o
OI-.D'.
........
........

..... e & o

oooooooooooo a8 000000
® 8 8 0000 80000 ® o 000000

Male/Female Electrical Dlsconnect

B.

Lanyard Dlsconnect (Electrical)

C.

Surfocé Contact Electrical Dlsconnect

D.
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I 1ght
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OPERATING LIMITS

A =

I 1ght

IIne welght to outlline
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the actual artwork

A5

4
Size wlll vary with number of cells and

drawing arrangement.

i

K¢

PR

®a o 8008000 000 e 85 20008 0 08 o0

In addition to the
assoclated with a panel

may also be added.

symbols,

4+ o 002000004200 P00 PP O

............................

lumlnescent

TYPE OF
BATTERY

Cautlion and warning
Incandescent

Electro

3.2.7 Batterles.- Use no.

battery box.
3.2.8 Llights.-

A.
B.
C.




F luorescent

D.

s o 24000

Biif

s 8 040 s

L I I I
L B B B ]
s o@v v o0

LI O I Y
555000

artwork WIII

reflect swlitch positlon of the assoclated swltch. .

3.2.9' Flags. - Flag symbol
A.

not necessarlly

...............
iiiiiiiiiiiiiii
...............
..............

bbbbb
ttttt
iiiii
DDDDD
......
.....

INPUT SIGNAL

(&)
<
—
L

FLAG NUMBER

4+ o200 000 0 040

w
>
<
=z
(&)
<
-
(T

L]
L4
L]

=

L I I N B B B B B B B g

TAPE MOTION

state flag

Dual

bbbbbbbbbbbbbbb

Three-pos!itlion flag

B.

a4 800000008 4as00s0s

3- 2- 10 BUSGS- -

Posltlve or negatlive bus

A.

THIS SYMBOL WILL BE USED FOR EITHER A
POSITIVE OR A NEGATIVE BUS AND WILL

ALWAYS BE LABELED WITH THE APPROPRIATE

BUS (ID).

BUSES WILL ALWAYS BE SHOWN

IN A VERTICAL POSITION.
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2
mwm
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Zz <
=
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Ll
o
-
o —
o =
=z
o O
= m
= =
o >
Oowm

labeled with the appropriate

Bus symbols wlll always be
bus ID.

Bus with multiple wlres

ShadowboxIng of buses

Common or return bus
Is no requirement to show nomenclature for the approprlate

system because It Is assumed that System 1

ShadowboxIng of buses wll| be as fol |lows.

B.
C.
D.




Grounds. -

3.2.11
A.

System

........
.........
.........
iiiiiiiii
tttttttt

Loglc

B.

FloatIng

C.

ground

ctural

Frame or spacecraft stru

D.

194 -— VALUE ( OPTIONAL)

Reslstors. -

3.3 Electrical and electronic devices. -
FIxed

3.3.1
A.

Thermlstor or reslstance thermometer

B.

Any element whose sensing reslistance varlies wlth
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T
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(@]
=
o
L
-
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( OPT IONAL)

Transformers. —

3.3.5
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s e PN SPnp & o 5 8 8
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T a8 88 8o0s0sao
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s s a0 0 LN W Y )
o 8805508550808
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Inductor. -

3.3.6 Varlable

3.3.7 Capacltors. -

FIxed

A.

CAPACITANCE
( OPT IONAL)
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VOLTAGE (OPTIONAL)

CAPACITANCE
( OPTIONAL)

4 o 80 50808
a4 pgs0ss8s = sssssse = »ssos)lases 2 e86foeosoesss)leasssese  sesssoe ® oo o 00 0 0
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686050888 = sssssases Ml 0 ossssjases = ssessssssfjeessese 88202 sesesos s s L A N )
s 2 0 0lanasoe
4+ o000 0080

Polarized
Variable
Standard f1lter
Diplexer fIlter
General

3.3.8 Electrical fllters.-
Zener

3- 3- 9 D‘OdGS- -

AI

BI

B.
C.
A.
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3.3.11 AmplIflers or drivers.-

A.

General

( OPTIONAL)

Operational ampliflier

B.

iiiii e s s s a0
..... e & & e & » s & &
s & 4 LI
..... e & o e & & L

IL'.ULOD.

s a4 oo a8

to'Ai'DA'U'
a8 0008 0007008 7s 0o
..... e e a(Ds s a(Ds oo
iO.-'A.t.I.i-lbi.
sli]l e e Zas s a(Ne s (e s e
Y R @ LI a0 0 s 8 0
o< (I —® o 0)—0 8 af—s s
o Ll p=e o e )e s 4 )s o o
slil X2 Qe s o) oo ) o s
s O OeeeZeeaZs oo

O 0 e e—ssa—saoa

Amplifler with more than three Inputs

* DISTRIBUTE

WHEN THERE ARE MORE THAN THREE INPUTS,

THE AMPLIFIER

ITSELF WILL NOT BE ENLARGED.

THE FACE LINE WILL BE EXTENDED

ON EITHER SIDE OF THE ARC AS SHOWN.

WHEN
IS THREE-TENTHS

INPUT L INES,

THE SPACING BETWEEN

THERE ARE MORE THAN TWO,

OF AN INCH.
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3.3.12 Photoelectric devices. -
Photodlode

A.

e a0 0 8 o & &8 8 8 000 0 00

4o 0 0 e s s 8 a8 8 00 0 0 o0

s ® a8 008080080 LI S N S o008 000 4000000
4020005808008+ 4o 0000000804 s a s s 000 s s 0o 08 2 0 0 a6 0000000080800
L A O I I Y S 'Y a a8 060008080808 a00a0 + o -.x + o e o8 000 o.b-o-.“. '””
SHHH RS S BRIy vwrs . rer 323 11T NG AN
o a8 08 a0 s a s a a ) Ly e s 00808080 LI N } o [0 comduan o) &
----- a s a o o a e s o o s a8 0 0 s 85000080 s a s 4\ smpue ofas
4 s s s .u.—. +u-bt®+ e s a8 0 0 a5 8 50808 508 0 e85 5580080 o ® -
o s s - “S s 808080 D e o800 00 s 5068050808058 50000800 D
\_\ TrroQinianTin oo triiopairiiiiie: puman e x| e
- - s s s - ssaesaaa s s 0 a8 080800808080 s s
s a s a s s 8 ~ 8 8060858222 s s 0 o582 800080s0 s s
sammomsnnnn Qewmmnssssss S EsaAsel EaEBEEsEAeeme

e & 8808085880808 d..l..'..ll- & 805080000800 & 5 8 0000580080880

e 8 8008080080020 OUUDD"'DIDO o800 ato0ssaso

4o 0008080808084 4+ a0 000088004

Inverter. —

4+ o000 4+ o080 00000
8800000000008 006008s08

Op+lcal couplers or optolsolators

Light emitting di
Photo translistor
Photoelectric cel |

3.3.13 Signal

B.
C.
D.
E.



3.3.14 Gates. -

Y=A®B

ABY

— 00O
— O~ 0
— - 00

O «~ —
— O - 0O
- — O O

And

A.

sHEREE

%n_“x_“:
siixiiige s

...........

C.

A+ B

Y

Y=A+B

— -0
— O -0
— = O 0

ol olNoll
O « « 0O
e e

nnn—“nn_nnn

DI

nnn_””n

L

Excluslive o

E.

Y =A@®B

Y=A®B

TRUTH TABLE

O -~ 0
- O~ 0O
ek Ne]

eNeoll _Neo
- O~ 0
-~ OO

oo s o e o 0 00
o0 50°% 80000

Y R

And ( Inverted Input)

F.

oedaasoe s s 008 8
.....*.....
e & & 5 5 9060 0 8 0
e & 8 5 0 8 &0 0 0 o

e 8 800

P - SN <

Note

IS OPTIONAL

Unshaded clircle Indicates an Inverter.
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G. More than three Input |Ines

24050252000 040000000 00F 0000000004000 00PPOPLEOPPPPOLLIPLIELELIDPIIEPIDDIDIDS
sl DISTRIBUTE ;10rriiisssrnrriesieesseennnss,
: ::::.E.V.E.N.L.Y.....::::::::::::::::::::::::::.:::::::::
v v vv WHEN THERE ARE MORE THAN THREE INPUTS. THE GATE
chon s —— | TSELF WILL NOT BE ENLARGED. RATHER, THE FACE
vssesl v vvv+v LINE WILL BE EXTENDED ON EITHER SIDE OF THE ARC
e P v vvvy AS SHOWN. THE SPACING BETWEEN INPUT LINES,

el e vvvyesy WHEN THERE ARE MORE THAN TWO, IS THREE-TENTHS
»e1:::000 OF AN INCH.

AR A AR Atttk At 44 S RS L5 Rl fp e d k4

3.3.15 FlIp/flop. -

vvvvv
vvvvvv
thththth

::.T.::::::::— FUNCTION TABLE
b S : INPUTS OUTPUTS

CSSETLY Lo SET CLR CK a a
1 0
0 1
1% 1%
No chg
1 0

0 1
Toggle

*.

LN

Te

@l

e @ @
—_ = = - O = 0O
= - 0O 0O -
- @ @ @ X X X
— O 0O X X X |
- OO0 X X X | X

IRRELEVANT INPUT

LOW LEVEL

HIGH-LEVEL OR UNCONNECTED INPUT
TRANSITION FROM 1 TO O

THIS CONFIGURATION IS UNSTABLE. IT WILL
CHANGE WHEN SET AND CLR INPUTS BECOME 1.

INPUTS WITH CONTINUOUS 1 MAY BE LEFT UNCONNECTED.
UNCONNECTED TERMINALS, EXCEPT FOR THE IDENTIFYING
TERMINALS J AND K, MAY BE LEFT UNLABELED. FLIP-FLOP
IS EDGE-TRIGGERED.
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n

~lle|o

o

o

B *

w TS|~ O » — O
O]l X XX «—0O

NS x x* -

—

ol

Z| ] 00—«

—lo
T
WO O «— «—
)

SAME AS FOR J-K FLIP-FLOP EXCEPT

L

b

NOTES:

33 IonIen 3
resss b RS L pxs &
HH B TH BT

TRANSITION FROM O TO 1
EXCEPT FOR THE IDENTIFYING

MAY BE LEFT UNLABELED.

UNCONNECTED TERMINALS,

TERMINAL - D,

3.3.16 Multipller or divider.-

........ +D..Du,
R IR ERE
R R
sesssiiaaesens

3.3.17 Multiplexer de-multiplexer (MDM).-

MDM symbo!| not used for

For telemetered measurements.

Ol/DFl.

3.3.18 TIime delay. -

A.

Standard

OOOOOOO <+ o
ooooooooo
......... a
iiiiiiiiii
----------
s s e
s e s s 0 0 s 0
s e s s 0 Y

oooooo s a4
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One shot

B.

e s 000 08 08 0 + o
LY s s &N s 8
LY Sm s 8
e @ s 8 + s
LY -avo .
s 0 s o 4O .
5808808080 + s

A COS & - B SIN

E =

D =

A SIN G + B COS

DOT DENOTES -SIN @

- Sligns

Ke

3.3.20 Summing networ
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Phase detector. -

i
N
3
M
.
M

a5 504805000008 asa

s 5 0 0 s a o 880080
s 5 0 8 o 208 8080080
s a2 8 80 s o 08 808 a0
e s 8 2 » LI U O I Y I Y
s a2 8 08 s 8 0 808080

s a s 8 0 a8 0 88 08080

s a & 0 a a5 80 880
s a8 8 s o 8 0 0508 00
s 2 0 a2 o 6 a0 008 00
a2 a2 8 s 8 80 0 0 08
s s 0 2 & 580 080

28 0080 4 80008500
58204 a00s0080s0sas0

3- 3- 22 MO'i'OI"- -

> 8 8 8 86 5080
& 56 8 80060850

o4 o 2 0 s a0 0
s 5 8 80050850

three-phase AC motor.

Neutral

A.

o o 2 8060050005506 050680806080808a80
& & 0 0055085000500 0808060800s00
® 2 8 8 0080800060008 s0800s00
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s o & 8 58 05 5 5 8]0 05 2 0800800
s » 2 858 000 0 8]0 s 5 8 0

s » a & a8 8520 5 0o s a)aos s osoe
s » ® & 58 805 0 0 0|00 0 s s

s & o 58 8 05 505 oo oo ofas s s o

® > 2 0000004000000 000400

s a a5 50 805 0 08000 0 080 0000

”.—-ADO.U...UHD.EU"C

o S — el Jupad -

Skl SRR R E NN R R
508888868088 8a8FYasses
A2s002000000000p,p00s00
saas800000080000mmans0s
2 8050050005060 060000a805s080s0s0
8500000000000 00008080s0s0
® 5500050060500 060000605608080sso0
a4 0000000800400 000s08080s 04
6800000000000 00bs8080s0s0

3.3.23 Tachometer. —

10, 000-20, 000 RPM

RANGE:s
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IF POWER HAS BEEN
SUBSYSTEM FOR THAT
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GENERATED WITHIN THE

""""""

.................
''''''''''
..........
..........
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..................
DDDDDDDDDD

R-RATE,

..........
DDDDDDDDDD
..........

D-DEWPOINT
A

T-TEMPERATURE,
W-WETNESS,
| -AMPS,

W
Powered sensor ( Inductlive plckup)
E

DDDDDDDDDD
..........
..........
DDDDDDDDD
ttttttttt

3.3.25 Mlcrophone or Speaker.-
T:4::

3.3.27 Crystal.-

P-PRESSURE,
Q-QUANTITY,
V-VOLTAGE,

+
B.




Electrode. —

3.3.29 Blomedlcal

3.4 RF.-

A.

RF clrculator

RF mixer

B.

RF power dlvider

C.

3.4.2 Wave Gulde. -

L
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3.5 Telemetry Symbols

3. 5.1 Measurements telemetered. —

DF| orblter
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s 8 0 a
s a o s
. s

DDDDD

D .
LI Iy 0 .
s a8 . D
o 4 o . e
Ll Ll L]
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. D 0
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.......
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ShadowboxIng telemetry bubbles

C.

ShadowboxIng of telemetry bubbles will be as fol |lows.

The extra numbers can be placed on any slde of the

bubb |l e.

Notice the second and third systems are

designated If deslred.

bbbbbb

......

515
SYS

LA 2
L I
L 4

-----
bbbbbbb
tttttt
DDDDDD
bbbbbb
tttttt
bbbbbb

vvvvvvvvvv

uuuuuu
OOOOOO

tttttttt

ooooooooooooooo

/

..;........)/'

Stimull command or GPC output wilth GPC down! Ink.

ShadowboxIng same as TM bubbles.

D.
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Command MSID Shadow boxIing same as TM
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3.5.2 GCIL Ground Commands

( SWITCH
INPUT)

1.
C —_
l -

D_

GCIL
XX/ XX =

2-
IMI’

3. COMMAND

IN THE CREW CONTROL * PNL"
THE SWITCH
PANEL DRIVER WHICH

L B A
® > P P " """ PP PO

i

v e
v e
v e
e w
v e
e e

( CMD/PANEL
DRIVER OUTPUT)

'

|

|

!

L2 K B K B K BE IR BN N ]
v e

¢ e e
LR K 2N )
e v eew
e w

e v ew

DES I GNAT | ONSs

COMMAND DRIVER POWER

INTERLOCK OUTPUT ( PRESENT WHEN
EITHER COMMAND OR PANEL DRIVER ON)
DRIVER SENSE (WHEN HIGH WILL HOLD
DRIVER ON WHEN CREW CONTROL SWITCH
IS POSITIONED FROM PANEL TO COMMAND)
SERIES INTERLOCK ( WHEN HIGH OR NOT
CONNECTED ENABLES COMMAND DRIVER TO
BE COMMANDED ON)

DESIGNATES GCIL COMMAND ROUTING

XX 1S THE BOARD DESIGNATOR A3 THRU A-18;
/XX IS THE DRIVER NUMBER 1-16

PM - FOR S-BAND PM CREW CONTROL SWITCH
FM - FOR S-BAND FM CREW CONTROL SWITCH
KU - FOR KU-BAND CREW CONTROL SWITCH

N - FOR NOT ANY CREW CONTROL SWITCH

PL - FOR PAYLOAD CREW CONTROL SWITCH

M - FOR MODE VOLTAGE NOT FROM CREW

CONTROL SWITCH ( INPUT LINE USED ONLY
WITH *M* DESIGNATION)

MODE OR 28VDC INPUT TO
INPUT POWERS AND ACTIVATES THE
IS ROUTED TO THE OUTPUT.

NAME WILL BE ADJACENT TO THE SYMBOL.
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3.6 Plpe Legend

3.6.1
AI

General. -

Plumbing Connected

a5 8008008080 a8 8008060500800
4+ a0 00008080 + R EEEEERS
a8 06080080800 ® e s 80080808080
a6 080800808080 - a 8808080808080
a8 808008080 a a8 0808080808080
a8 8800808080 . a8 80080808080
a8 80800 a8as0 - 2000580808080
a6 80808080800 a s 8080080808080
a8 508080808080 D a8 08080800080
e s 8080800800 . a8 08006085800
s .
4+ o 8 080808080 4+ 8000800800808+
D LY
a8 088080508080 . s 88 808080080
a8 808080808080 » s 8088080858080
a8 80080808 as0 . 5800000800
a5 80806008080 ® 280080600080
a8 8000808080 D a8 0 5080000
a8 8080058080 » s 28 808080880
a8 50800805800 . s 58 080808080
a2 50020800 o a8 0808000s8aaso0
4+ 00020808000 4 o208 008008028+
a o000 0080 2882808508080

Plumbing Crossover

B.

4+ 000000

s "o 0000
LI I I
LI I I

o4 o o 0050 00
LI IR
L I IR I I
® o> BP0 0P
U IR I
LI IR I )
oo o000 PP PPDOPPRPD

> 5 55 0 00
® 5 5 "0 0 0 00

[ I B I BB B ]
L]

o4 oo oo o000 0000t

L]
® 9 ® P P PP PSP PP O OO PO PP

e 000808000
s o 0000 0+
288080808080
20800000
a o 0800000
a8 08800080
208080808080
20008008080
280808080800
a0 008008080
2 & cmeeg—se—c
2808008080+
s 5 8
e 20080808080
e 8808008080
s 800808000
a8 805080080
a8 588000
N N R N )
N N N )
28808080800
a o a0 000 +$
a o808 000s0

® 5 25 50 5 PP PO PP O P OP OO PP
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3.6.2 LIne Deslignation.-—

WATER ] ®

OXYGEN O o)

FUEL B F v

HYDROGEN - ems  m s

HYDRAULIC X X

FLUID

SENSE LINE

HYDRAUL IC P1 (P2,P3)

PRESSURE

HYDRAUL IC R1 (R2, R3)

RETURN

SUIT LOOP

FREON 77 7 7 7

OTHERS ( IDENTIFICATION)
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A
AMMONITA (V)
A A

A

L
LUBE OIL (H)
L L

L
FC40 &
COOLANT (V)
C C

C

N
NITROGEN (H)
N N

N
HELIUM (H) -

AMMONITA (V)
LUBE OIL (V)
FC40

COOLANT (V)

NITROGEN (V)

HELIUM (V)

FREON (H)

7 7

OXIDIZER (H)

\\XT

ANNY

V//A//4

STEAM (H)

/

S S

S

w“© N unmn unvm

FREON (V)

OXIDIZER (V)

STEAM (V)




Fllter.-—

Symbols

Mechanlcal

3.7 Mechanlcal

3. 7.1

FLOW CAPABILITY
( OPT IONAL)

R
B/HR

” uu.oUtbo

W””””” .... +”t +MDD-'BU+. a8 _J|aess = sssassasoe + o 0008
. 2 8 9558080806088 u&tb s afe a8 0 I e L) ututu.”””h
N (el T R (e e . Wi 454 PR, S
s 8 . s 8 N 0 bw s . s a0 s 8 s s 8 s 258 0080 ” n'n
L . s s T s .o s s aVs s s a0 » >0 s 888080 . ”
. - -'-S . UL a .i-G. L3 WY s a2 1 sassaan . ”-”
. ME . R N B B piptliel (o) (eipaie
4 » + s ) s ) + aesa | s ss s s +
D < D s 8. s s s s “ s s SES—g—— s
a mLL- -O(Tl—-_i s s sase = &| s 88800 s -vt
s UA. s %) s s a s s s s 8
s D u-uCND s » .ROD s s a s s b b . . e
s ° vtullOt s - 'U4- s s FI- T | [l 5 s
s . .-tTI. s s -B3. s a - sss 2200202020200 El ssesse . ol
s e . -.-RT. s 8 a8 aaasassa s . » - i . ol
s 8 -uu-uAPb a a8 fassaassasoe LI N S N N Y . > e il o
s 88 o000 PO' s 80 s 588080800 a5 50880020 ”””“.n”“”-

a 4+ o 20885808020 + a a0 0040200 8 580 cadoan

+
.
>
.
3
0

T
.
.
+
.

3. 7.4 Nonpropulslive vent (NPV).-

3.7.2 Burst DIaphragm. -
3- 7- 3 NOZZ I ©. —
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s 800808000
. 2020080080

e o 05800080
.
s 40200000800
.

s 8 2 s a8 a
e o o a
s s a
e o s o
s s 0
s s
..... s a0 0

4800000080

m

3.7.6 Centrifugal pu
Self Seallng

3.7.8 Dlsconnects. -

3.7.5 Pump. -
A.

37«7 Fan.-

X =M OR F (MALE OR FEMALE)
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Qulick

B.

® o 04" 0000
» o0

......
......
uuuuuu

M OR F (MALE OR FEMALE)

X =

Qulck—-dlsconnect capped

C.

4+ o 0 0 00808 080

s ®
b— -b
s . s
s 8 D . s s
s @ . s s
s 8 . s
s F s
+ o - s s 0
s 0 s s s
s 8 s s a0
a8 . s 80
s » . s s
a8 8 Qoo s
a2 8 00080
.........
..... s & & &

s 8 8008080800
4+ 2 8 0 8008 580

and draln or test point - Capped

FIil

D.

s oo 200400000000

iiiiii
......
iiiiii
3'

a .
3 » s o
. s s a
3 ® s
. a s »
e » s
3 s s o
» s s 8
e ° e »
° e s s
3 ® s »
3 s s 0
- s s s
DDDDD
......
s 5 8 8 00
......

3- 7- 9 VO I VeS. —

Motor-control |l ed

A.

Manual-control led

B.

DDDDD e
e o 0 0 s
s a 3 e
s 8 ® e
s 8 ® s o
s 8 - s
s 8 o D s o
e 3

- ®

s

.

3

3

»

®

Bel lows

C.

+ 00008000
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PRESSURE

Check—-valve

D.
E.
Fe

G.

H.

-
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- e a0 0 . N oo 8005808080080
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Latching solenold valve

o 8 0680800040088 06060s0s0s0s 4
® o0 0800060000806 0saso0 s s
86 0600005000808 0s0s0s0 s

el

s 8 8 08 8

e e svmbomlm Sume)

® & " " " "> 0" 00
]

ERASEETEET AR g
- i n_x
AW TR e 1

88 060805050508 08080s0
0060800064000 00560s0s0s0s 4

Three-way valves

1.

Jo

Manual

2 8800008040000 0s0s0
e 6 2 0 000050605 08080 s 8

® 8 5 0 50 08 00 058000
e & 5 0 5 0 4 0 6 0o
e o 50 50805 008000
o 6 5 0 0 00 008080
e 6 5 06 6 &
e o 505 0 0050080

o8 00000606080
o s a
o o o0 80 0 0 4o
0
s 8000000600

L]

T

® 8 58 00808060800 s s a0
o 8 0000004000008 0s0so0

OPEN

o 0000000040000 0000 04

SOLID ARROW

Solenold

2.

a8 00 6080450000000 0840600006000s08400so0

a 50 500500800000
8 00 5000850080000
s 50 0006008080080
8 5050506000000
a8 6000050000000
a8 80 6000800080800
a5 0000080000000
8 5080000000020
8 5000000000800
& 5000040000000
8 5000000000800
a8 0000060600806 0s0
a2 0 5000050080800
8 5050000800002
8 50 2000000800800
8 50 5008000080000
8 5000065080008
8 5000506060800 0 0800
8 508000606 080006080s0
® 5 0 0004008000020
2 5 0800008008000
a8 0000060080008
8 0850060080080 000
8 5850065080800 0800
& & 5 5 5 56 0 5 5 8 s s o

e 5 6 5 5 0 0 -
& 5 5 5 0 0 5 -
s 80000840 -
& & &6 5 0 5 2 L]

L)

.t.'.lbkb

e 5 08 50808 000

= UNPOWERED STATE

SOLID ARROW = POWERED STATE

BROKEN ARROW

o 8080000080080
----- O I I S N W'Y
8 6000500800880
o o 0000008080880
o060 00008000aso0
o 0000850008088
e 6000050008000
o 0000060080800
o0 0600500080880
a0 0000004000
a6 0000500080880
a8 0000080808080
e 6000500080800
6800605008000
a0 0006000800080
o 80005008008 0s0
o 5080050008008
e 6000000800800
8 6800550808000
2 0 00050004000
e o 8000080080800
6000005060608 080s0
6800000608080
N N O N R
o0 0805008080880
a0 0000080880800
2 6000060080808
a5 0000500080800
a0 8000050805800
o o 00008004000
6 0000500800800
8800000600000

L
& 5 6 5 5 6 5 5
3
& 5 8 50 0 06 0

o 8 & 4 Su s o 08 0 00

Bl 0 0 & & S-S

s 8 e s 0 @ ® a8 08 0o

Ay o

a5 0008080 s
e 5 5 5 0 0 0 L]
a5 8 008040 .
e &6 5 5 0 0 5 » L]
a8 080808080 D

SRR L F

a4 a000080s0s0s0s4sao0
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Motor—-control |led
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Three-way pyrotechnlc valve

3.8 Pyrotechnlic Symbols
A.
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3.8.2 Exploslve Inltlator.-

Spark Ignltor

A.

Ml Id detonating fuse (MDF)

B.

AAXXXX XXX XXX XXX

Shlelded MDF

C.

TRAXR XX XXX XX X XXX,
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Electrical
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