
EMP ASTP-76 CSM-ALONE TRANSLATIONAL IMPUISE MODE

FUNCTIONAL
DESCRIPTION:

This EMP provides impulse translatton in response
to Translatlonal Hand Controller (THC) deflections
in the AUTO or HOLD mode. EMP ASTP-?6 responds
to each discrete deflection of the THC by firing a
pair of translational jets for a period of n mtlliseconds,
where n is a quantity stored in erasable memory.
The astronaut can apply a multiplication factor of
l, 2, or 4 to the n millisecond firing time by setting
his panel switch for CMC Control Mode to one of the

positions, FREE, HOLD, or AUTO, By appropriate
DSKY operations, the astronaut can modify the basic
firing time of n milliseconds and/or he can apply
an additional multiplication factor in response to
the position (IU or CMC) of the IU GUIDANCE switch.

EMP ASTP- ?6 is designed for use in the CS[,I

ALONE or CSM/DM configuration, but uses the

Docked DAP with modified erasable loads for attitude
control. When EMP ASTP- 76 is active, execution
of its coding is triggered by the DOWNLINK interrupt
(every 20 ms. high bit rate). Because the CN{C

Control Mode switch (AUTO, HOLD, FREE; bits
13, 14 of channel 31) is used by EMP ASTP- ?6

the Digital Autopilot (DAP) uses C31FLWRD instead

of bits 13, 14 of channel 31, The EMP does copy

bit 15 of channel 31 into C31FLWRD, so that the

DAP will have correct, up-to-date information on

the SC Control Mode switch, (a two- pos ition switch,
CMC or SCS).

The initial EMP pass activates code to re-store
VAC area protection for tbe EMP code, re-directing
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N 26 for the next VERB 31 ENTR. The EMP phase

following the second VERB 31 ENTR (1) re-directs
N26 so that the next V 31 E will execute the EMP
termination. (2) sets bits 13 - 14 of C31FLWRD
60 that the DAP will use CMC MODE AUTO from
C3lFLWRD, ignoring the true switch position,
and (3) initializes ECP and ECYW. On each cycle
of EMP ASTP 76, the translation bits of channel 31

are compared to a stored image of channeI.31 from
the previous .iteration, A new THC command

causes a pair of translation jets to be fired. The

switch for CMC Control Mode applies a multipli-
cation factor of 1, 2, or 4 (corresponding to a
switch positions FREE, HOLD, and AUTO) to the

nominal firing time. The same multiplication
factor is used to calculate the DAP inhibition
counter value, which specifies the number of
passes during which the DAP jet firings are in-
hibited to prevent interference with the impulse
firing. Initial values provided by the uplink are
shown in Table I.

Since Y and Z axis translation lirings introduce
significant pitch or yaw rotatiohs, EMP ASTP-?6

supplies rotational firings to correct the induced

attitrde error (the DAP jet firings being inhibited),
and it informs the DAP rate estimator of the

translational and the corrective firings. Trans-
Iation impulse firings are max-lirnited to
10.24 sec and corrective firj.ngs are minimum-
Iimited to 14 milliseconds.

The value of variable OMICRON (R3 of Noun 78)

is copied into downlist location MARKDOWN + 6 in

)

)
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ASSUMP TIONS:

RES TRIC TIONS and
LIMITATIONS:

each pass, The termtnation zeros bits 13 - 14

of C3lFLWRD, so that the DAP will respond to
the CI\'IC Control Mode switcb.

f) The vehicles are not actually docked.

Zl Zeros have been loaded for the ACXTRANS and

BDXTRANS digits of N87 Rl (i. e. , the normal
Docked DAP X translation response is disconnected).

3) Torque couple control has been selected for
both Pitch and YaY/.

4) No jets are (hardware) disabled.

5) The EMP has been.uplinked, and the initial phase

is activated before the code in VACs 3, 4 can

be overlaid.

6) Downlink high bit rate has been selected.
Note: Low bit rate could synchronize with
DAP and inhibit operatton of ENIP ASTP- ?6.

1). The EMP has been designed and tested for use

in P20 Option 5, and in P00 only.

2l EMP mrist be terminated before activating
CSM-alone DAP (V 46 E).

3) Enter one THC command at a time; return to
detent bet\r,,een commands,

4) When EMP ASTP- ?6 is active, changes to the

CMC Autopilot Control mode must be implemented

by DSKY changes to C3lF LWRD (in location 3?3

octal) because the EMP pre- empts the use of the

correspond ing panel switch.

5) Software jet inhibitions will be ignored.

6) Pzl, P29, and P3x overlay the EMP coding,
and therefore must not be executed after the

EN{P has been uplinked.
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PROCEDUR ES:

7l If any VERB 3? major mode cbange or restart
has occurred a{ter EMP ASTP- ?6 coding is

up-linked, ensure that the program code in

VAC areas 3 and 4 is intact.

1) VERB 44 ENTR

Load NOUN 8?:

Rl x0000
R2 oOOOO

R3 00000

where X can be either 0 or 1.

Load NOUN 89 with desired rate and deadband.

2I VERB 45 ENTR

3) VERB 5 NOUN 26 to verify NOUN 26 contains

Rl o0oo I

R2 01555

R3 t2001

4) VERB 31 ENTR to activate initial (protective)

phase of EMP.

5) VERB 5 NOUN 26 to vertfy NOUN 28 contains

R1 00001

R2 01523

R3 1200 7

6) VERB 31 ENTR to activate EMP ASTP-76.

?) VERB 5 NOUN 26 ENTR to verify NOUN 26 contains

Rr 00001

R2 015 36

R3 12oo ?

8) VERB 31 EN TR to term inate the EMP.

9) VERB 46 ENTR to change from Docked DAP

operation to undocked,

)

)
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RECOVERY/
TERMINATION: 1) Activation of EMP ASTP- ?6 via VERB 31

ENTR alters NOUN 26 so that the next VERB 31

ENTR terminates the EMP. Tberefore

termination procedure is: VERB 31 ENTR.

2\ A software restart (including 'trERB 37 ENTR

XXENTR) will not aff ect the operation of the

EMP. (See RESTRICTIONS and LIMITATIoNS,
#6and7) V,i U-'iL;.. ff i-.r,i.ii.:

3) EMP ASTP-76 is not restart protected. Should

a hardware restart occur, VERB 25 NOUN 26

ENTR OOOOl ENTR 01523 ENTR 12OO? ENTR

will re-direct NOUN 26 to the EMP initialization
entry, so that the next VERB 31 ENTR will
re- start the EMP at section 5) of "PROCEDURES",
VERB 25 NOUN 26 ENTR OOOOl ENTR 01555

ENTR 1200? ENTR wiu restart the EMP at

section 3) of "PROCEDURES"

4) After termination of EMP ASTP- 76, execute

. VERB 46 ENTR. Further execution of the

Docked DAP depends on re-loading erasables

ECP, ECYW, KN,IJDCKD, KMJIDCKD,

KMJ2DCKD, J/MDCKD, J/M1DCKD, J/M2DCKD

with values appropriate to docked operations.
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ECADH

2462

13'.l7

530

604

3043

3044

3045

3046

304?

3050

IN I\IS

NHIBIT
VAC3USE

YAC.I USE

K IlIJDCKD

KXl.I l DCKD

KMJ 2 DCK D

J/[IDCKD
J/NI IDCKD
J/ Nl2DCKD

TAIILE I

lnitial Values l)rovlded by Uplink

310

2

0

0

1711

261

261

21

137

13?

. 125 sec. inrpulse firing interval
corresponds to I)elta- V of , 025 fps
for a 32000 lb. vehicle.
Number ot inhibited I)AI) passes

Pre- enr pts VAC 3.

Pre- enr pts VAC 4..

A .t FPS (X4)

H .05 FPs (x2)

F .o25 trPs(xl)

)
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EMP AS rP-'76 FLc\^/cr{ARr (nace t ce e)

DIRECT NEAl-
V3 | E N-iRY "i-o

"Nsu/E62"

FIRST V3l ENTRY (*orrnar-lY
Ex€C UiED FRoM GRodr.tD).

GurARDlAxl Z€[.OS THF
VAC 3OsE AND \/AC9 USE
(] E LLS.

SEcoN D V3t ENIIR-V

S-\AC]' EXECU'TING EMI- A}

NEXr POWNiiUPT.

DAP Wtt-L R.EAo rll6S€ BriS
INS'iEAP OF CMC MOD€

swrrcH Br13 rtJ ciiANNa! 31 "

GO Tc' (tt't5w,la HEL- EAATALiLG

ASTP-76-7 rd CReER To Ac-cts5 1-1;4t, r. t,

PT EC-T IO NI

sE Ni D DowN R PT

L-NTt?' r G- S To

"Guar: P16g"

DIRE(r NG^'T

V3I ENTRY
To 'EMP Be q "

EX iT

EMPBEq

SEN9 PCWN RUP

EN'T RiES TO

"EN r RY 76"

S E-I- 1o lN-ro
B ITS 13 A^JD lq
ol'cali-LwRi)

T(AN-str E

ro'N swE6 l "



)EMP AST\'-76 FLowcHART (rn'ie z oi'e)

Ptl"i z ERct' tPro
BrTs 1.3 A^rP l{
0F c 3ltrLwRe

ECP, Ec YW MAX. MAGNJliuDas
ARE = l.

'TH IRD V3r ENillY.

PAP WIL( NCW HCNOR CM'
MOP6 SW r'i(tl BiIs l'J
C I]ANNEL .JI.

DOWNIRUPT E N RY

GUARPIAN IS IN U IISW I T.Ii 6 P

E RASABL!.- NAUIiIIT5 IS IU

)

EBAUK 7.
AS?P-76-8

NSWE6 \

SET EBANK'IO
6. +i,-l rNrc

ECPr ECY W

EX IT

NSWE6 Z

RE. Di P Ec T DC.WN

Ru PT EN IRY ro
IIS N6RM A L

PA'T H

EI I'T

G unr Ot t',t l

SET EBANK 6

7, TRAI.j S trE R
'ro'Nauqlrs"



EMP ASTP-76 FLo\^/Cl-IART (ence soi-c)

5ET z€Fcs lN Tc

VAC 3 LJ SE,VAC'J

lNs€ R\ oM lcRo u
Y. PCW N L\S T.
SEi EBA!K'rc (,

NO

PR€VENT gX€cLrTlvE Frl6M

WR.ririJ( CV(:R EMi' cooa lN

VAe 3 A^iD VAC q.

DoWN RUPi T*rKY

P(oiEc] VACl 3 AND q

sl(NAL EMP rN ExEcuTro

)'E 5

N AU .! I\ T-S

Ser Z€eos r NTo

vAc3usE
VAc \ (j5E

Ex\ I: ro DNPHASE

ENTRY 76

. EKIT TO
DN PI{ASA ZrcN Rlqk I NoW ?

lS 9AP rN ExE

SE i EEANK TO 5
.TRAN5F6R

_I_(]

"Mat..., rAt N "
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)Et'tP tr51 g-76 FLowcl-IART (ea(e r or-e)

NC

No

Y€5

FoR -x

6 ARE FIREP
B)
7 ARE FIIRED

DAf USES glr lS (| i: CJI-L\^/k{)
IIJSTdAr) OF alrNt'tCL 3l fJ'li5
F6R R.CADlrJq 'rll€ St (-a'.'lf..L
MCD€ SWITCH V./IrLE C3tr-rWFO
BlT5 I3, l.{ Aea rvot Bcrj-it Zc(o.

FIRSI FoUND \,'/lLL BE lMPrdMEr./T6P

X BEFORE Y GEF6 RE Z PLL':,)
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Eli.S
cb'

8
(o

MAINTAIN
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IFtic BIT l5 C-
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oF Je f FIRiP(
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r'dF NE^T PASS
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EX\ T To
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lNTo rE MP 5 )T6MP6
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TO Flt.)A L'
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EMP ASTP-76 FtOWCT-IART (pA(€ s oF6)
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EMP ASTP_76 I=LOWCHAR.T (rnce c oi.c) )
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ECADR Ies
VAC3USE

NSWE6l

NSWE6IX

ENTRYT6

EINALI

LOOP2STP

Code Comnents

PREEMPT VAC3

PROTECT VACS

INSERT O}{ICRON

TO DOI'NLIST

IS DAP EXECUT-

ING RIGHT NOI,I?

ZEROING SEVEN

QUANTITlES

X AXIS THC?

X AXIS, GO ON

AVAILABLE

0cEal

000530

000531

000532

000533

000534

0005 35

000536

0005 3 7

000540

000541

000s42

000543

000544

000545

000546

00054 7

0005 5 0

0005 51

0005 5 2

000553

000554

000555

000556

000557

000560

0005 6 r
000562

000553

000554

000565

000566

000567

000570

0005 71

ocr
TC

CS

DXCI]

TC

CA

TS

TS

TC

CA

XCH

TC

ccs
TC

TC

TC

TC

CA

TS

TC

TC

CA

TS

CA

INDEX

TS

ccs
TC

ccs
TC

TC

TC

LXCH

ccs

0

E6SETTER

L
ECP

TASKOVER

ZERO

VAC3USE

VAC4USE

ETSETTER

AZIMANGL

MARKDOhIN +6

E6SETTER

DAPZRUPT

DNPHASE2

DNPlTASE2

+2

DNPHASE2

EBANK5

EBANK

I4AINTAIN

E6SETTER

FIVE
DELFLG

ZERO

DELTLG

5PT

DELFLG

LOOP2STP

HOLDDlFF

STORHERE

DNPHASE2

+1

NUS

A

00000

04611

40001

53440

05327

35003

54530

54604

04606
31344

57 662

0461r
11463

03452
03452
00551

03452
35055

54003

01400
04611

35004

555s3

35003

515s3

55471

11553

00556

11367

00637

03452
00570

2337 0

10000

ASTP- 7 6- I3
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000572

000573

0005 74

000575

000576

000577

000600

000601

000602

0006 03

000604

000605
000 60 6

0006 0 7

000610

00051r
000612

000 613

000614

000615

000616

000617

000620

00062r
000622
000623

000624
000625

000626

000627

0006 30

0006 31

000532

000633

0006 34

cs
INDEX

LXCH

TS

ADS

TS

CA

INDEX

TS

TC

OCTAI

CA

EXTEND

l{P

MASK

TS

CA

MASK

EXTEND

RXOR

ccs
TC

INDEX

CA

ADS

CS

TC

CA

EXTEND

INDEX

MP

DAS

EXTEND

INDEX

MP

ONE

A

52YWT

TEXl
A

TEX2

TE}4P 6

TEXl
62Yr{vr

vAc4
0

HOLDDIFF

45001

50000

23s04
5407 2

26000

5407 3

31373

50072
55512
00605

00000

3L367

00006

7 4164

75001

54001

31367

75001

00006

06001

10000

0062s
50012

347 67

21553
40655

00626
30655

00006

50012
7L653
20001

00006

5007 2

7 t504

603

VAC4USE

vAc4

NOTIT'Y

HALT'

BITI
L
ITOLDDIFF

BITl

LCHAN

NOTIFY

TEXl
BITl I
DELFLG

CRECTION

+2

CRECTION

TEXl
K},LI2

TEXl
6 2Yi^t"r

SAVE Y/Z INDEX

SAVE FOR ADOT

POS OR NEG ROTN?

POS ROTN. SKIP

ASTP.7 6- 14

lO,rJ* ( I/ECP +
NCMPNSTF- l) *2

IS DV ADJUSTMENT

TO ADOT "



000635

000636

000637

000640

000641

000642
000643

000644
000645

000646

000647

0006 5 0

00065 r
000652

000653

000654

0006 5 5

0006 5 6

001016

001017

001020

001366

00L37 2

001373

0013 74

0013 7 5

001377

003523

003524
003525

003525

003527

00353 0

003531

003532

003533

STORHERE

CRECTION

DEC103

N26/PRI

TE}IP 31

TEMP5

TEMP 6

GUARDIAN

NHIBIT
EIPBEG

TEX2

ADOT2

TEMP6

6lIORD

TEMP5

5W0R-D

NMS

MXT6INT
NHIBIT
INHIBIT
DECZ3

TIME6

BIT15

CHANl3

DNPHASE2

46200
103

00001

PTECTION

t2007
37777

0

0

ETSETTER

NAUGHTS

2

EI{PAD

DNT},IGOTO

EXITLOC

N26/PRI +I
BrT13-14
c3lrLwRD
BrT 13-14
C 3II'LWRD

NEGI'IAX

50073

27 566

31373

55662
3t372
55661

31370

55660

3L377

55465

34626

54031

347 63

00006

05013

03452
46200

00147

00001

01555

12007

37777

00000

00000

04606
01550

00002

31s45

56334
31545

570t7
44346
70373
64346

5637 3

347 63

FOR ADOT UPDATE

SET EBANK

PROTECT VACS

POINT IT{TERRUPT

TO EMP ASTP76

POINT VERB 31

TO EMP EXIT
ESTABLISH C31FL

ASTP-76-15

INDEX

ADS

CA

TS

CA

?s
CA

TS

CA

TS

CA

TS

CAF

EXTEND

woR

TC

OCTAL

DEC

0cT
ADRES

OCT

0cT
ocT
OCT

TC

TC

0cT
CA

xcH

CA

xcB
cs
MASK

AD

xcH

CA
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003534

003535

003536

003537

003540

003541

003542
003s43

003544

003545

003546

003541

003550

00355r
003552

003s53

003554

003555

003556

003557

003s60

00 35 61

003562
002400

002401

002402
002403
oo2404
002405

002406
002407

002410

002 411

oo24L2

0024L3
oo24L4

G0NSLIE6l

NShE62

NSWE62X

EMPAD

EXITLOC

0cT03452
NAUGHTS

GUARDLOC

PTECTION

THCSCAN

ADREIfP

}.{AINTAIN

xcH

TC

CS

I.TASK

TC

xcH

CA

xcH

TC

ADRES

ADRE S

OCTAL

CA

TS

TC

ADRES

CA

xcH

CA

xcH

TC

ADRES

CA

EXTEND

RAND

xcH

I-'ASK

ADS

CAF

TS

TS

EXTEND

READ

TS

CA

L
NSWE6l

BrTl3-r4
C3lFLWRD

+l
C31ELWRD

ocr03452
DNTI'IGOTO

IASKOVER

EN?RY7 6

I{SWE62

03452
ZERO

VAC3USE

VAC4USE

DNPHASE2

GUARDIAN

GUARDLOC

DNTMGOTO

ADREI'IP

N26/PRr +1

TASKOVER

EMPBEG

NEGMAX

56001

00531

44346
7037 3

01541

5637 3

3ts47
56334

o5327

00535

01536

03452
35003

54530
54604

03452
0L31 4

31554

56334
31562

57 077

05327

01523

341 63

00006

02031

tb3 t 3
7476t
2637 3

35003

5537 2

55373

00006

00031

54001

31366

USE EBANK6

RE-CONNECT THE

DOWNLINK

DOWNLINK POINTER

PROTECT VAC

AREAS 3 , .4

MAINTAIN BIT15
OF C31FLWRD

NORMAL PATH

NEI^J THC C}4D ?

)

CHAN31

C3IFLWRD

POSI'IAX

C3IFLhBD

ZERO

TEMP5

TEMP 6

CHAN31

L
TEMP31

ASTP.76-I6

VAC 3, 4 PRO

TECTION UNTIL

NEXT VERB 31



0024L5

0024L6

0024t7
002420
oo242l
002422

002423
002424

002425
002426
002421

002430

00243L
002432
002433
002434
002435
002436
002437

002440
00244t
002442
002443
002444
002445
002446
002447

002450

002451

002452
002453
002454
002455

002456
002457

LOOPPASS

LOOPSTEP

NCI.{PNSTF

-ZFORC

+zFoRc

-YEORC

+YFORC

-XCMPNST

+XCMPNST

-ZCMPNST

+ZCMPNST

-YCMPNST

+YCMPNST

EXTEND

RXOR

I{ASK

ccs

TC

LXCH

CA

TS

CA

INDEX

UASK

ccs
TC

INDEX

CA

TS

INDEX

CA

TS

TC

ccs
TC

TC

ocT
ocT
ocT
ocT
ocT
0cr
0cT
0cr
ocT
ocr
ocr

LCHAN

ocro7700
A
+2

DNPHASE2

TEMP3l

FIVE

AVAILl
TEMP3I

AVAILI
BITI2
A

LOOPSTEP

AVAILI
-zFoRc
TEMP6

AVAILl
-ZCMPNST

TEMP 5

FINAL
AVAILl
LOOPPASS

DNPHASE2

67 663

00006

00011
00140

00220

00006

06001

7L463
10000

0L423
034s2
23366
35004

5547 5

31366

5L47 5

74766
10000

0L442
5t4t 5

3L446
55373

51415
31454

5537 2

0t464
LL47 5

0L425
03452
67 663

0000 6

00011

00r40
00220
00000

00000

00005

00012

00 240

00r2 0

sQRr (5/ 9) - 1

0

0

5

L2

240
L20

ASTP-75-17
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002460

00246L

002462

002463
002464
002465
002466
002467

002470
00247L
002472
002473
002474
00247 5

002476
00247 7

002500

002 50r
002502
002503

002504

002505

002 5 06

002 5 07

0025r0
002511

0025L2
00 2 513

002 51"4

002515

002 516

002517

002520
00252L
002522

-EXBD

+EXBD

INMS

ocT07700
F INAL

AVAILI

0cT
OCT

0cr
0cT
EXTEND

READ

MASK

EXTEND

MP

TS

AD

ccs
TC

1U

TS

EXTEND

READ

MASK

CCS

CA

AD

EXTEND

MP

CA

EXTEND

MP

ccs
TC

CA

TS

EXTEND

140

220

310

07700

.125 SEC

00t 40

00220
00310

07700
00006

00031

14346
00006

7 4717

54001

677 00

10000

0l-50r
015 01

015 01

34711

54001

00006

00030

74770
ICOO O

35003

65001

00006

70001

3 0001

000 06

7 1462

10000

01520

30001

015 21

347 6L

55370

00006

CHAN3l

BrTl3-14

BIT3
L
NEG3

A

+5

+4
.l-J

BIT3
L

CHAN3O

BITlO
A

ZERO

ONE

INMS

+3

L
+2

POSMAX

NMS

)

L
L

ASTP-76-18
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002523

002524
002525
002526
002527

002530

002531

002532
002533

002534
002535

002536

002537

002540

00254t
002542
003043

003c44

00304s

003046

003047

003 05 0

MP

CA

xcH

DEClO3

NHIBIT
NMS

706s6

57377

31370

00006

7r445
64626
10000

35003

01535

55001

64626

54001

462L4
6L47 5

55367

00554

01711

00261

0026r
00021

00137

0013 7

EXTEND

MP

AD

ccs
CA

TC

AD

AD

TS

CS

AD

TS

TC

0cT
ocT
OCT

OCT

ocT
0cr

NCMPNSTF

DEC23

A

ZERO

+2

OI'lE

DEC23

L
THREE

AVAILl
HOLDDITF

rINA],1
01711

00261

00261

00021

00137

0013 7

ASTP-76-19
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Load 1

Y72 E

L'I E
1016 E

1E
1017 E

1555 E
1020 E

12007 E
136 6 E

37',17 7 E
1374 E
4606 E
13 75 E
15 50 E
13 ?7 E

2E
v 33 E

loaa S

v ?1 E

248
552 E

54003 E

1400 E

4611E
3 5004 E

55553 E

35003 E

51553 E

5547? E

11553 E

556 E

1136 7 6
63? E

3452 E
5?0 E

233?0 E
10000 E

45001 E

50000 E
v 33 E

Load 4

v?1 E
24E'

5?4 E
23504 E

54072 E

26000 E'

540?3 E

313 ?3 E

50072 E

55512 E

605 E

OE
31367 E

6E
't4764 E

75001 E

54001 E

3136 7 E

7 5001 E

6E
6001 E

v 33 E

Load 5

v71 E
248

616 E

10000 E

625 E
50072 E
34767 E

2 ?553 E
40655 E

626 E

30655 E

6E
50072 E

716 53 E

20001 E

6E
500?2 E

?1504 E
50073 E
2?566 E

313?3 E

v 33 E

]

UPLINK:

Load 2

v ?1 E

248
530 E

OE
4 611 E

40001 E
53440 E

5327 E
35003 E
54530 E
54604 E
4606 E

31344 E
57662 E

4611 E

11463 E
3452 P
3452 r
55r E

3452 E
35055 E

v 33 E

ASTP-76-20



UPLINK:

Load 6

v ?1 E

2tE
640 E

55662 E
313 72 E
55661 E
313 ?0 E

55660 E

31377 E

55465 E

34626 E

54031 E

34763 E

6E
5013 E

03452 E

46200 E

14? E

V 33 E

Load 7

v71 E
24E'

3523 E
31545 E

56334 E

31546 E

5 7017 E

44346 E

?03?3 E

64346 E

563?3 E

34?63 E

56001 E

531 E

44346 E

?03 ?3 E

1541 E

563?3 E

31547 E

56334 E

5327 E

v33E

Load B

v?l E

20I'
3545 E

535 E

1536 E

3452 E
3 5003 E

54530 E
54604 E

3452 E
1374 E

31554 E

56334 E
31562 E
5 701? E

532 ? E
1523 E
v33E

Load 9

v ?1 E
24E

2400 E
34?63 E

6E
2031 E

'563?3 E

74761 E

26373 E

35003 E

55372 E

553?3 E

6E
31E

54001 E

31s6 6 E

6E
6001 E

?1463 p
10000 E

1423 E
v 33 E

Load 10

v ?1 E
24E'

2422 E
3452 E

23366 E

35004 E

554?5 E

J IJOO ]g

51475 E

74766 E

10000 E

1442 E

514?5 E

31446 E

553?3 E

514?5 E

31454 E

553?2 E

1464 E

11475 E

142 5 E

v 33 E
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Load 13

v ?1 E
248

2510 E

70001 E

30001E
6E

71462 E
10000 E

1520 E
30001E

1521 E
34?61 E

553?0 E

6E
706 56 E

57371E
31370 E

6E
? 1445 E

64626 E
10000 E
v 338

Load 15

V 7I E

10 E

3043 E
1?11 E

261 E

261 E

2i E

13? E

137 E

Load 11

v 71 E
24E.

2444 E

3452 E

6?663 E

6E
lr E

140 E

220 E

OE
OE

5E
12E

240 E

120 E

140 E

220 E
310 E

??00 E

6E
318

v 33 E

Load 12

v 71 E
24E

2466 E

?4346 E

6E
7 471',t E
54001 E
6??00 E

10000 E

1501 E

150r E

1501 E

34777 E

54001 E

6E
30 E

't4770 E

10000 E

35003 E

65001 E

6E
v 33 E

Load 14

v 71 E
13 E

2532 E

3 5003 E
1535 E

6 5001 E
6462 6 E
54001 E

46274 E

614 75 E.

5536 7 E

554 E
v 33E

Locations 3043 through 3050 are Docked DAp pad loads. The values
are a function of the mass properties of the specific vehicte being controlled.
These values are for a CSM/DM at separation from Soyuz (ba6ed on the
O. D. B. Volume II Amendment 5). (See Table I for values. )
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