




















































































































































































































































































































































































































































































































































































































































































































































































































Pre~Programmed ..,...
Page 2

The following parameters represent the standard pre-programmed X-Y
plotter outputs and are effective only if Option A or B have not previously

been selected
Channel No.
=17
18
19-
20
21
22
a3
2k

Symbol

- VXRELHNM

VXRELHNM
VZRELHNM
VZRELHNM
VXRELH
VXRELH
VZRELH

VZRELH

Range

Recorded

4500
+500
+250
+250
+100
+100
+100

+100

~

o s ¥
Description

" RANGE-ALONG ORBIT AXIS (NAUT. MILES)

i

$
3
1)

RANGE-VERTICAL AXIS (NAUT. MILES)
RANGE-ALONG ORBIT AXIS (NAUT. MILES)

RANGE-VERTICAL AXIS (NAUT. MILES)

The following options (A or B) overlay the standard X-Y table. See
X-Y/X-T/Event Recorders write-up for information on the selection

of these options.

XT Channel No.

Symbol

Tabel A (Descent)

1T
18
19
20
21

22
23

2k

VHNLTEMP

GALTBIAS

ARDNL

VLONGPLT

VLONGPLT

VLONGPLT
VCROSPLT

VHNLTEMP

Range

Recorded

0 to +70,000

+2,000/+5,000

+300

0/+400,000
-5,000/+70,000

-25,000/+50,000

+25,000

0/+10,000

Description

ALTITUDE (FT)

LUNAR TERRAIN WRT LANDING SITE (FT)
ALTITUDE RATE (FT/SEC)

RANGE WRT NOM. TRAJECTORY (FT)

RANGE WRT NOM. TRAJECTORY (FT)
RANGE WRT NOM. TRAJECTORY (FT)

CROSS RANGE WRT NOM. TRAJECTORY (FT)

ALTITUDE (FT)
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OATE 3-8-T2 -

REV.

J

“SINGER-GENERAL PRECISION, INC.

LINK DIVISION

BINGHAMTON, NEW YORK

PAGE NO.

REP. NO.

£,

The following changes have been made to IMS-DS-001 Rev. I to update
it. to Rev. J configuration.

1) Launch time and date on page 2 was updated.

2) References on page 2 were updated.

e

3) Event times on pages 2 and 3 were updated for each Reset Point.

4) Page 3 was deleted;

5) New title page wsas

mn
Y
£

dded.




F-.398-8

DATE

3-8-T2.

REV.

SINGER-GENERAL PRECISION, INC. PAGE NO.

LINK DIVISION

2

BINGHAMTON, NEW YORK REP. NO.

-

APOLLO 16 MISSION

Apollo 16, AS-510/CSM-112/IM-10 is a lunar landing mission to be

launched April 16, 1972, at 1154:00.0 C.S.T.

4
13

Rev{ 1) Operational Trajectory Simulator Data Packége for Apollo
16 (Mission J-2) for April 16, 1972 Launch, dated March
1, 1972, MSC Int Note #72-FM-61,. '
RESET EVENT
NUMBER GET EVENT

1 74:09:00 LPI - 20 min.

3 78:16:00 DPI - 20 min.

5 93:L4k4:00 Separation - 2.5 hrs.

7 95:54:00 Separation - 20 min.

10 96:15:00 Separation + 1. min.
13 97:22:00 CSM Circularization - 20 min.
12 97:43:00 C8M Circularization Burnout + 1. min.
15 98:15:00 PDI - 20 min.
16 98:30:00 PDI - 5. min,
20 100:17:00 Landing + 1.5 hrs,.
2k 167:45:00 Ascent - 4.0 hrs.
25 170:30:00 Ascent - 1.25 hrs.
26 171:10:00 Ascent - 35, min.
27 171:35:00 Ascent - 10. min.

31 171:40:00 Ascent - 5. min.

30 171:53:00 Insertion Burnout + 1. min.

Lo 172:19:00 TPI - 20. min.

L2 172:40:00 TPI Burnout + 1. min.

45 173:10:00 MCC - 2 Burnout

50 173:42:00 Docking + 1. min.




< EXCESS CURRENT USAGE MALFUNCTION
By Any System on CD%s & SE'‘s Buss

-,
P
¢

Go to any nomiﬁa] powered up R,P,(ex: R.P. 16) go to run. !
For LMP's Buss:

1. Using "U" routine, enter desired percentage or percentages into any
or all of the following:

LPR1: 55360 NOTE: See remarks
LPR2: 55361 See Note
LPR3: 55362
EXAMPLE:
C/R
]
C/R
XXXXX BL XXXXX: Core location of LPR1, 2, or 3.

will get printout of contents
Enter desired percent, (e.x., 13% would be: .13 B1)
C/R

2. Enter desired CKT BKR or CKT BKRS location (s) into the following:

SECB1: 55344
SECB2: 55345 See Note
SECB3: 55346



Excess Current ......
N Page 2

EXAMPLE :

C/R
“E
C/R
XXXXX BL . XXXXX: Core location of SECBI, 2, or 3.
C/R "-.

typewriter will type out 00070032 (See Note)

Type in: 000YYYYY YYYYY: Core location of desired CKT BKR.
C/R

H
.

3. Note Schematic at right:

This circuit configuration must be used CKT BKR
to increase the current thru the switch
location simulating excess current from

specific equipment. SWITCH
. . . . . LOAD
Enter desired switch location or locations into
the following:
SESW1: 55347
SESW2: 55350 See Note
SESW3: 55351
EXAMPLE:
C/R
E
C/R
XXXXX BL XXXXX: Core location of SESW1, 2, or 3.

C/R



Typewriter will type out
Type in:  000YYYYY
C/R

00070032 (See Note)

YYYYY:

Excess Current

Page 3

Core location . of desired switch

NOTE: If no switch is involved, then 00070001 must be typéd into
SESW1, 2, or 3 location. ;

4. LMP Bus Current should inecrease by approximately the percentage called

-

I
]
h

for. Monitor this current on the bit box CBIFDSE, 52300 BL @ B12.

5. To remove enter 00070032 into Step 2 or 3 or set percentage location,

LPR1, 2, or 3 to zero.

6. The same procedure hb]ds for commanders buss using the allotted commander

terms.

CDR'S %'S

CPR1: 55363
CPR2: 55364 See Note
CPR3: 55365

Monitor this buss current:

REMARKS :

CDR'S CB'S

CRCB1: 55352
CRCB2: 55353 pSee Note
CRCB3: 55354

CBIFDCDR:

52301

B12 BL

CRSW1:
CRSW2:
CRSW3:

CDR'S SW'S

55355
55356
55357

A. When entering percentages into the "U" routine, the percentages are

normalized. Therefore,

100%
50%
5%

1.0 Bl
«> Bl
.05 B1

i

See Note



. o Excess Current.......
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B. Use the following equation to determine %:
. - %= (.0625)(I)

Where: I = desired amount of current increase

i

NOTE: 100% increase in current = approximately 15 AMPS. DO NOT EXCEED.

C. The EPS system is not designed to allow the circuit breakers to “POP"
if their current limitations are exceeded. Refer to systems handbood,
DWG. 5.5 for circuit breaker limitations. Operators must exercise
CAUTION when using this mod in order to maintain a "REALISTIC" circuit
configuration. Refer to the Equate List for core location of CKT BKR's
and switches.

NOTE: Addresses will change with each Load.
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EDUCATION & TRAINING PRDDUCTS

to:  LMS Programmers LINK DIVISION
from: M. Dunnam refer to:  MD-T72-062
subject:  Programmer's User Manual Update #L3 date: March 17, 1972

Pleese make the following changes to your LMS User's Manual:
1. Replace cover page showing the latest update.

2. Replace 1 page on Paremeter Display in the Data Acquisition System
section of your manual.

3. Replace Examples IV and VI in the DDP-224 Summary Section of your
manual. (2 pages).

;Z% ZﬂQ&ZﬁﬂwzyﬁJ

M. Dunnam
IMS Flight Mechanics Supervisor

>

Concurrence: K. R. Altom
Senior Supervisor - IMS Programming

MD /mmm

Distribution

A O A R 7 TSN B



UPDATE #43
March 17, 1972

LMS USER'S MANUAL

VOLUME T - ONLINE



I.

IT.

PARAMETER DISPLAY

Card Format for Pre-Mission Initialization

8 10 11 12

Wu

C

The order in which the cards are read will correspond to the value of the
parameter display thumbwheel.

A. Columns 1-6: The absolute address of the parameter to be
displayed (with leading zeros if necessary)
is punched in columns 2-6. If the parameter
is in upper core, 1 is punched in column 1.
If the parameter is in lower core, zero is
punched in column 1.

B. Column 8: The computer in which the parameter is located
where 1 = Computer A
2 = Computer B

3 = Common Core

C. Columns 10-12: The scaling in decimal of the parameter (with
leading zero if necessary). The sign must
be punched in Column 10. For BO one must
use +00.

Loading of Cards;

A. The initialization deck consists of a header card as described in the
Unified Simulation System under "Loading Procedures'", up to 50 initial-
ization cards, a blank card, and an ¥END card.

B. The deck is loaded in the same fashion as all other card inputs described
in the Unified Simulation System.




Iv.

Honoring 50ms. Interrupt

Problem:

START

INTRUP

SAVEX1

Increment X1 by 1 every 50 ms.

ORG
PZE

JMP
¥

ORG
ENB

OCP
JMP

HLT
STX
IRX
LDX
JRT

END

e

INTRUP

'100

50 ms. TRAP LOC. A & B COMPUTERS ONLY

ENABLE INTERRUPT

'5040

*

SAVEX1, 1 SAVE ALL NECESSARY REGISTERS

0, 1

*%
>

12.

1

SIMULATED NORMAL FRAME

INCREMENT X1

RETURN -TO NEXT INSTRUCTION TO BE EXECUTED WHEN
INTERRUPTED.



LEM DCE I/O

DCE input/output is accomplished through the address and range register enabled

through the FBC. Although the complete range of the desired device need
not be transferred, to ensure a complete transmission of all words needed,
one will normally input/output the maximum number of words possible.

OoCP
OCP
OTM
OTM
OCP
SKS
JMP

X MZE

X PZE

Y DEC

126145 Connect ¥FBC to DCE

16010 Select FBC

X Address of data

Y Range of datsa

' XXXX Select device

126010 Is Transmission complete?

¥ -1 No, wait

ADDR Address of data (for output)
ADDR Address of data (for input)
NUM

For example, to output D/A values:

OCP

CP
OTM
OT™M
OoCP
SKS
JMP

X . MZE
X : DEC
DATABAB = REFN

END

2614
16010
X

Y
13026
126010
¥ -]

DATABAB + 1
320



to: Distribution LINK DIVISION
from: F. Nichols refer to.  FN=72-67

subject: LMS User's Manual #44 date: March 29, 1972

Please make the following changes to your LMS User's Manual:

1. Replace cover page showing the latest undate.
e pavss 3 and 4 in Real Time Print in the DATA ACQUISITION SYSTEM

section of your manual.
\ X/ z&qclflv*é;

F. Nichols
LMS OBS Programmer

™3
X
]

3
[a¥]
¢ B
r

NOTE: Update #44 clears DR L-0655

. 7
Concurrence: K. R. Altom
Senior Supervisor, LMS Programming

PN

FN/mmm
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1) Address - same as DEC, see 1.c.]
2) Bank -~ same as DEC, see 1.c.2.

3) Sca]ing - not applicable.

4) Print - same as DEC, see 1.c.4.

R R Il Rt ate

PDT - optional - specifies the data print rate in Run mode.
PFDT - optional - specifies the data print rate in Freeze mode.

The print rate is defined as being the time increment between output. If
a print rate control card is not used, the default rate value will assume
a maximum rate.

When both print rate control cards are used, their order of sequence is not
relevent. It is important however, that if one or the other is used, or if
they are used together, they must precede the first parameter card.

The time variable field on each print rate control card begins in C.C.16 and
they are in the following identical format:

HH/MM/SS/TT

Where: HH - is an integer denoting hours
MM - is an integer denoting minutes
S$S - is an integer denoting seconds

=

is an intzcer denoting 20's of seconds

ATl time components smaller than the major time comzonent precert must
be delimited.

EXAMPLES: Time Variable Field
1 second 1/
1 minute 1//
1.5 seconds 1/10

1.5 minutes 1/30/




T o o e it
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A

Prini

(

2. ENDx - required - x defines computer from which the preceding parameter
_gcarde weve fov -

3. EOF - required - defines the physical end of the initialization cards.

ODPERAT TMA DDArTNIme

U LA L CRvV o ursy

1. Loading of cards:

A. The initialization deck consists of a (Link) header card as described
in the Unified Simulation System under “Loading Procedures", an
initialization card deck as just described, and an *END card.

B. The deck is Toaded in the same fashion as all other card inputs described
in the Unified Simulation System.

C. RTP may be initiated by SSW3 on A-Computer or by depressing the "RTP"

spril on the I/S.

0" TIONAL PROCEDURES FOR VARIED OUTPUT FREQUENCY
(1/10 second in powered flight; 1/minute in coasting flight)

1. See above 1., but use a NRT header card.

2. NRT may be initiated by SSW3 on A-Computer or by depressing the "RTP"
spril on the I/S.

NOTE: It is possible to use only one of these RTP procedures at a given time
and whenever going from one to the other it will be necessary to rein-
itialize.






