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SECTION 1

INTRODUCTION

1.1 ASTEC PREFLIGHT INTRODUCTION

The purpose of the ASTEC Preflight Program is to provide a means of verifying the
proper operation of the LVDC Preflight Program and to provide the preflight pro-
grammer with a useful debug tool. The program, under operator control, simulates
LVDC inputs, monitors LVDA outputs and documents the operation of the LVDC Pre-
flight Program,

1.2 ASTEC FLIGHT PROGRAM INTRODUCTION

The purpose of the ASTEC Flight Program is to serve as a debug aid to the flight
program. This is accomplished by simulating preflight and flight conditions, monitor-
ing LVDC Flight Programs and documenting preselected parameters.

1.3 ASTEC CONFIGURATION

Refer to Figure 1-1 for a functional diagram of the ASTEC configuration.
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SECTION 2

ASTEC PREFLIGHT PROGRAM

2.1 GENERAL DESCRIPTION

The ASTEC Preflight Program routines are divided into two categories; PTC Internal
Routines and PTC Monitor Routines.

The PTC Internal Routines are all routines that will operate independently of the LVDA/
LVDC (light hardware). The purpose of these routines is to provide support functions
to the Monitor Routines; such as, initializing registers and program constants, loading
program tables, and documenting all results.
The PTC Monitor Routines are all routines that require the operation of the LVDA/LVDC
(flight hardware). The purpose of these routines is to provide the capability of perform-
ing the necessary tests to insure that the LVDC Preflight Program is operating properly.
These Monitor Routines shall perform the following functions:
’ 1. Provide the required simulated inputs to the LVDA/LVDC:

a. The RCA-110A/Command Receiver Data.

b. Interrupt Signals.

c. Discrete Inputs.

d. Discrete Input Spares.

e. Switch Selector Feedback Signals.

f. RCA-110A Sync Pulse (a Discrete Input),

g. T and G Telemetry Sync Pulses.

h. HALT Signal.

i. Accelerometer Inputs.

jo Computer Interface Unit Data.

k. Gimbal Angle Inputs (Force Load the COD Serializer or Simulate
resolvers by using Ratio Transformers).
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2. Accept the LVDC's telemetered outputs.

3. Obtain data from the LVDA's Discrete Output Register, Switch Selector
Register, Ladders, and Data Output Multiplexer.

4, Make value judgements on all applicable LVDC/LVDA outputs.

5. Format and document the LVDC/LVDA outputs with all errors flagged
for easy operator recognition. The documented information will consist
of the following:

a.

b.

The name of the commanded routine.

The status of the LVDA's output registers before the commanded
routine is entered and after the commanded routine is completed.

The simulated input data supplied the LVDA/DC.
The output data received from the LVDA/DC.

The correct output data expected from the LVDA/DC. ‘

The operator will be provided the following program control capabilities to allow flex-
ibility in the application of these routines.

1. Command a single routine with the '""A'" Register switches located on the
PTC front panel.

2. Command any sequence of routines to be run automatically, by loading a
sequence table with the "A'" Register switches.

3. Load the simulated input data for any monitor routine. The '""B'" Register
switches located on the PTC front panel will be used for the input data.

4, Command a recycle with the manual interrupt button. This interrupt
may be used any time the operator wants to force the LVDC and/or PTC
to their initialize routines without being required to drop all power and
start from a power up condition.

The application of the PTC-ASTEC Preflight Routines determines how the operator
shall utilize the control capabilities. Before the operator commands a routine or
sequence of routines to be run, he must supply the simulated input data from the '""B"
Register switches. The operator must load all simulated input data before command-

ing the routine or routines. ‘
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The control capabilities furnished the operator will consist of the following:
1. Run a single routine with operator supplied simulated input data.
2. Run any sequence of routines with operator supplied simulated input data.

During the LVDC preflight checkout the PTC shall simulate the RCA-110A by sequen-
tially commanding the LVDC into various routines. This simulation will consist of
the following:

1, Loading the LVDA's RCA register.
2, Issuing the Sync signal to the LVDA's Discrete Input register.
3. Verifying that the commanded routine was entered.

4, Receiving the pertinent data that is telemetered from the commanded
routine.

5. Processing telemetered error messages as the highest priority in the
event the LVDC recognizes an error condition.

In addition, the following PIO's issued by the LVDC are decoded by the LVDA-ME and
generate interrupts to the PTC:

1. Group 1 or 3 LVDC Telemetry.

2. Load the Switch Selector Register.

3% Selecting the Fine or Coarse Gimbal Angles.
4, Addressing the CIU in special cases.

2.2 SYSTEM POWER UP

The following procedure will be performed when power is initially applied to the ASTEC
system:

1, Insure that the Preflight, Flight, and Orbital Programs are properly
loaded in the LVDC memory.

2. Insure that the ASTEC Preflight Program is properly loaded in the PTC
memory.



Set all PTC Interrupt Inhibits before allowing the program to operate.
This is done, by manually depressing the Inhibit Control push button
(the lamp will then light), to insure that an interrupt does not occur
because of the interrupt being set.

Since it will be desirable that the interrupt be under program control,
the operator will then reset the Inhibit Control push button previously set
(the lamp will extinguish).

Place the PTC into Data Display Mode. The first program instruction
will be to issue Halt to force the LVDA/DC to its power up location.
This is done to insure that the PTC has complete control of the LVDC
Power Up Routine. The HALT will be released when Monitor Power Up
is commanded.

Place the LVDC-ME into Data Display Mode (the LVDC will not begin
cycling since Halt has been applied).
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2,3 PTC INTERNAL ROUTINES

2.3.1 PTC Sector Dump (Figure 2-1)

2.3.1.1 Purpose

Allow an operator the capability to verify that all 256 locations within a given sector
contain the correct instructions and/or data.

2.3.1.2 Description

This routine shall be entered only from the PTC Mode Sort. It shall perform the fol-
lowing sequence of operations:

1.

2.3.1.3

Issue the Sector Dump status code to the front panel Mode lights.

Read the Module, Sector start, and Sector end from the "B' register that
the operator loaded indicating the sector or sectors to be dumped.

Print the Module and Sector Heading.
Load and Print an index and 8 sequential data locations.

Determine if the specified sector is completely dumped (printed), if it is
not, return to step 4.

Determine if the operator specified another sector to be dumped, if he
had return to step 3. When all specified sectors are dumped return to
Mode Sort.

Operating Procedure

Using Register A, place switches 1-6 to PTC Sector Dump Mode Com-
mand 45.

S123456 A REG

X100101 MODE 45

Operate sign switch of Register A up and down.

Using Register B, place switches S-8 up for Control Word Bits to be set:
S 123456738 B REG

MSSSSEEEE CONTROL WORD

Changed 15 December 1967 2-5
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4, Operate sign switch of Register A up and down.
5. Review Output

NOTE: CONTROL WORD

(M) Module of the sector(s) to be dumped

(S) Starting Sector

(E) Ending Sector
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2.3.2 PTC Load-Run Sequence (Figure 2-2)

2.3.2.1 Purpose

Provide an operator the manual control capability to command any sequence of routines
to be run automatically, by loading a sequence table with the '""A'"" Register switches.

2.3.2.2 Description

This routine shall be entered only from the PTC Mode Sort Routine when under front
panel control.

This routine shall perform the following sequence of operations:

1.

Issue the Load-Run Sequence status code to the front panel Mode lights.
Print the messages; Load-Run Sequence and proper heading.

Allow the operator to load the first or next sequential commanded routine
and the number of times that routine will be called.

Load the sequence table with the information supplied by the operator.
Document the information on the printer.

If the operator indicates that the desired sequence has been loaded, exit
to Mode Sort. Otherwise return to step 3.

2.3.2.3 Operating Procedure

If data is required for any of the Routines to be run automatically, perform steps 1-7
until all data is loaded.

Using Register A, place switch 13 ON. Insert into switches 1-6 Mode
Command ##:

A REG

W =

68 I8 |
S123456 789012
XMMMMMMOOO0OO0OO0OO1 SWITCHES ON
Operate sign switch of Register A up and down.

Using Register B, place switches S-25 up for bits to be set as required.



ASTEC

2-10

10.

15 8

12.

13.

14.

Operate sign switch of Register A up and down.

If this Routine for which data is being loaded required more data, repeat
steps 3-4.

Using Register A, place switch 13 OFF.

Operate sign switch of Register A up and down.

Repeat steps 1-6 for every Monitor Routine that requires data.

Using Register A, place switches 1-6 to Load Run Sequence Mode Com-
mand 26:

S1234 5‘6 A REG

0010110 MODE 26

Operate sign switch of Register A up and down.

Using Register A, place switch 13 ON. Insert into switches 1-6 Mode

Command (##) of sequential routine to run automatically and in switches
7-12 insert the number of times that routine is to run in succession:

8123456789(1)13 LEREG
XMMMMMMNNNNNN MODE and COUNT
Using Register A, operate sign switch up and down.

Repeat steps 10-11 if continued loading sequence is desired.
Using Register A, place switch 13 OFF.

Operate sign switch of Register A up and down.

NOTE:

(#) Octal value of routine data is to be loaded

(M) Mode bits of desired routine

(N) Number of times routine is to be repeated, minimum 1, maximum
64(10)

Changed 15 December 1967
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2.3.3 PTC Initialize

2.3.3.1 Purpose

To reinitialize certain constants in the PTC ASTEC Preflight Program.
2,3.3.2 Description

This routine reinitializes special program constants used by the ASTEC Preflight
Program. It is used as both a commanded routine and a subroutine.

2.3.3.3 Operating Procedure

1. Using Register A, switches 1-3, insert Mode Command 33 for PTC
Initialize Routine.

S123456 A REG
X011011 SWITCHES ON

2. Operate sign switch of Register A up and down.

2-13/2-14
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2.3.4 Read LVDA Power Supplies (Figure 2-3)

2,3.4.1 Purpose

Read and print the LVDA power supply voltages obtained through telemetry,

2.3.4.2 Description

This routine is both commanded as a PTC program and used as a subroutine. It is
used as a subroutine to provide a record of the LVDA voltages in the Monitor Power

Up Routine.

2.3.4.3 Operating Procedure

1. Using Register A, place switches 1-6 to Read Power Supplies Mode
Command 34:

S123456 A REG
X011100 MODE 34
‘ 2. Operate sign Switch of Register A up and down.

3. Review Output Data.

2-15
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2.3.5 PTC Power Up and Initialize (Figure 2-4)

2.3.5.1 Purpose

Perform the necessary one-time-only initialization after power has been applied to
the PTC.

2.3.5.2 Description

This routine shall be automatically entered when the operator releases the Machine
Reset. It shall perform the following sequence of operations:

1. Issue LVDC Halt to force the LVDC to its initial power up condition.

2. Initialize Input and Output registers, program constants, and indicators.
3. Select proper R. F. signal for COD simulation.

4, Initialize program constants for the Print operations.

5. Set up velocity counters for initial simulation.

6. Initialize special constants.

7. Indicate Power Up with a print message.

8. Exit to the Recycle and Initialize Routine.
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2.3.6 PTC Recycle and Initialize (Figure 2-5)

2.3.6.1 DPurpose

Initialize certain PTC registers and program constants prior to executing any Internal
or Monitor routines.

2.3.6.2 Description
This routine shall be entered only from the Power Up Initialize Routine or as a result
of the manual controlled Interrupt 16. This interrupt is to be used in a situation where
the operator desired to re-initialize registers and constants or as an exit from a pro-
gram loop. This routine shall perform the following sequence of operations during
Power Up.

1, Issue the Recycle status code to the PTC front panel Mode light.

2. Reset all PTC interrupts.

3. Inhibit all PTC interrupts except telemetry interrupt.

4, Reset the PTC Main Interrupt.

5. Initialize all program constants.

6. Initialize telemetry interrupt HOP constant.

7 Determine if the LVDC is in its Mode Sort Routine or at its power up
location.

a. If it is in Mode Sort exit to the PTC Mode Sort Routine.
b. If it is not, issue the simulated RCA Interrupt, which forces the

LVDC to its Forced Begin Routine. Exit to the Monitor Forced
Begin Routine.
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2.3.7 PTC Mode Sort (Figure 2-6)

2.3.7.1 Purpose

Accept an input word from the operator and interpret it as a mode command indicating
the desired routine to be executed.

2.3.7.2 Description

This routine shall be entered directly from the PTC Recycle and Initialize Routine,
also, all routines that may be commanded from this routine. This routine shall per-
form the following sequence of operations:

1.

10.

11,

12, .

130

Issue the Mode Sort status code to the PTC front panel Mode lights.

Eject Printer page if desired.

Print message ""In PTC Mode Sort''.

Obtain the next routine to be commanded, from the Sequence Table if it
had previously been loaded by the operator. Bypass Steps 5 and 6 if the
table is used.

This routine will be in a programmed loop, until the operator supplies the
next commanded routine with the "A" Register switches located on the
PTC front panel and will exit the loop only upon the operator's control.

Exit to the Load Data Sequence Routine if commanded by the PTC operator.

Interpret the "A'" Register or table contents to obtain the correct entrance
location of the commanded routine.

If an Internal Routine is commanded, exit directly to that routine.

Check to see if LVDC is in Mode Sort before commanding next routine
to be executed.

If a monitor routine is commanded, obtain from a table the correct sim-
ulated fourteen (14) bit RCA-110A Mode Command word.

Supply the Mode Command word to the LVDA.

Record the present values of the Output registers in the LVDA. This will
be documented later in the Monitor Routine.

Exit to the Commanded Monitor routine.
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Figure 2-6.
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2.3.8 PTC load Data Sequence (Figure 2-7)

2,3.8.1 Purpose

Allow an operator manual capability to supply the simulated RCA-110A data words that
are required inputs for certain preflight routines.

2.3.8.2 Description

This routine shall be entered from the PTC Mode Sort Routine when under operator
control. The following sequence of operations shall be performed:

1, Issue the Load Data Sequence status code to the PTC front panel Mode
lights.

2, Print the messages; Load Data Sequence and the Heading.

3. Obtain the routine, from the ""A'" register, whose data block is to be
loaded.

‘ 4, Determine if the operator may be permitted to load data. Certain routines
do not require input data, consequently data blocks will not be provided.
Also an operator must not be allowed to load more data than what the
associated block will hold. If this is the case, print an appropriate
message and return to Mode Sort.

5. If the data can be loaded, obtain it from the '"B' Register and load it into
the next available block location.

6. Document the data and the location in the PTC where it was loaded on
the printer.

Ts If the operator indicated that the desired block has been completely loaded,
return to PTC Mode Sort, otherwise return to step 4 to obtain the next
data.
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Figure 2-7. PTC Load Data Sequence
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2.3.9 PTC Interrupt 16 (Figure 2-8)

2,3.9.1 Purpose

Used to reinitialize registers and program constants or as an exit from a program
loop.

2,3.9.2 Description
This routine is entered as a result of the operator depressing the PTC Manual Inter-
rupt 16 push-button on the PTC Display Panel. It performs the following sequence of
operation: '

1. Displays the Recycle status code to the front panel Mode lights.

2. Prints contents of the accumulator.

3. Converts and prints the HOP constant of the location it was entered from.

4, Prints all stored data and the values of all the registers.

Exit is on the HOP return or to the Recycle and Initialize Routine.
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2.3.10 Read Sequence Table (Figure 2-9)

2.3.10.1 Purpose

Increments through a sequence table of routines to determine what routine is to be run.
2.3.10.2 Description

This routine can be used to increment through an operator controlled sequence table
or through a prestored sequence table as a function of the Automatic Sequence Routine.

It supplies the status code of the next commanded routine to the Mode Sort Routine
from the appropriate sequence table. Exit is to the Mode Sort Routine.
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Figure 2-9.
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2.4 PTC MONITOR ROUTINES

2.4.1 Monitor Power Up (Figure 2-10)

2.4.1.1 Purpose

Provide the operator with a record of the LVDA/DC duplex power supply voltages and
a record of the COD error word.

2.4.1.2 Description
This routine shall be entered from PTC Mode Sort when the operator desired the LVDC
Programs to operate or at anytime he wants to restart the LVDA/DC at its power up

condition. This routine shall perform the following sequence of operations:

1.  Issue Halt to the LVDA/DC, thus assuring that the LVDA/DC is at its
power up condition and the LVDC is not operating any instructions.

2. Issue the Monitor Power Up status code to the front panel Mode lights.
3. Print the message; Monitor Power Up.

4, Read, verify and print the LVDA/DC Duplex power supplies, indicating
any voltages that are not within their specified tolerances.

bl Test the G&C Steering Flag. If set, execute Steps 8, 9, 6, 12, and 13
in specified order.

6.  Reset Halt to allow the LVDA/DC to begin operating.
Te Set LVDC CST.

8. Inhibit all Interrupts except Interrupt 6.

9. Obtain output registers initial values.

10. Issue four T and G Syncs to clear DOM.

111 Reset LVDC CST.

12, Read the PIO Address in the LVDA/ME until the COD error word is
received. If the COD error word is not received after a small delay
exit to Step 1. If error word is received, document the word on the
printer.

13. Exit to the Monitor Forced Begin Routine.
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2.4.1.3 Operating Procedure

Il Using Register A switches 1-6 insert mode command 27

1

S1234567890
X0101110000000

2, Operate sign of Register A up and down to initiate program.

3. Review output data.
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Figure 2-10. Monitor Power Up
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2.4.2 Monitor Forced Begin (Figure 2-11)

2.4.2.1 Purpose
Monitor the Forced Begin Routine for proper Operation.

2.4.2,2 Description

This routine shall be entered only from Monitor Power Up or any routine that issues
the RCA interrupt to the LVDA/LVDC. This routine shall perform the following se-
quence of operations.

1. Execute Eject Subroutine to eject printer page and print page numbers in
Automatic Sequence.

2. Set Output Registers to zero.
3. Issue the Monitor Forced Begin status code to the front panel Mode light.
4, Print Monitor Forced Begin title.

‘ 5. Delay until the LVDC routine is in a loop waiting for the sync input
discrete.

6. Print all data in the output storage block.

Mo Read and print output register starting and ending values.
8. Set up accelerometer simulation using the Accelerometer Rate Generate
Subroutine.

9. Remove the Gimbal Angle Serializer control.

10. Turn Sync on and then off allowing the LVDC to continue into its Mode
Sort Routine.

Exit to PTC Mode Sort.
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2.4.3 Monitor Accelerometer Pulse Count (Figure 2-12)

2.4.3.1 Purpose

To monitor the Pulse Count Routine in the LVDC Preflight Program for proper
operation.

2.4.3.2 Description

This routine will provide simulated accelerometer inputs and the required RCA data
words as specified by the Preflight Routine. The RCA data word will specify the
accelerometer's to be investigated and the required count accumulations. Using the
simulated inputs rates and counts, the delta time's and delta count's received from
the LVDC will be documented. The routine has one option that will decrease the
accelerometer rate factor by 30,

This routine should be run under each of the following conditions, which can be
combined:

1l Specify starting and stopping the first, second, and then the third
accelerometer on crossover.

2, Specify (DR, VT, CR), (DR, CR, VT), (VT, CR, DR), (VT, DR, CR),
(CR, DR, VT), and (CR, VT, DR) as the sequence of investigation.

3. Specify a large delta count to be accumulated with a large positive
accelerometer rate.

4. Specify a nominal delta count to be accumulated with a nominal negative
accelerometer rate.

5. Specify a nominal delta count to be accumulated with a small positive
accelerometer rate.

The documented output will include:
1% Simulated accelerometer input rates.
2. RCA input data words.
3. Calculated count value, flagged if in error.

Telemetry.
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2.4.3.3 Operating Procedure

1.

10.

11.

2-36

Using Register A, place switch 13 ON, Insert into switches 1-6 Mode
Command 02 (8):

1111
S12345617890123
0 01

X0000100000

A REG
SWITCHES ON
Operate sign switch of Register A up and down.

Using Register B, place switches S-13 up for bits to be set:

1111
S 123 456 1789 012 3
O 0O

OWWOOAADBIBTCOC

REG

CONTROL WORD
Operate sign switch of Register A up and down.

Using Register B, place switches S-13 up for bits to be set:

3 (01 N IR
S 1234561789012 3
L L L

OLLLLLLULLLTL

B REG
CONTROL WORD
Operate sign switch of Register A up and down.

Using Register B, place switches S-13 up for bits to be set:
1 1 1 1
B
S 12 3 456789 012 3 2
HHHH

OHHHHHHHHH CONTROL WORD

Operate sign switch of Register A up and down.
Using Register A, place switch 13 OFF,
Operate sign switch of Register A up and down.

Using Register A, place switch 13 ON. Insert into switches 1-6 Mode
Command 75 (8):

1111
S12345617890123
001

X1111010000

A REG

SWITCHES ON




12,

13.

14,

15.

16.

17.

18.

19.

20.

21.

22,

ASTEC

Operate sign switch of Register A up and down.

Using Register B, place switches S-25 up for bits to be set; DR RATE

11111111112 22222
S 1234561789 01234561789012343%5
+ X X X X X X XXXXXXXXXXXXXXXXXXX

Operate sign switch of Register A up and down.

Using Register B, place switches S-25 up for bits to be set; VT RATE

11111111112222232
S12345617890123456789012345
+YyYYYYYYYYYYYYYYYYYYYYYYYY

Operate sign switch of Register A up and down.

Using Register B, place switches S-25 up for bits to be set; CR RATE

111111111122 2222
S 1234567178 901234561789 012345
+ 2z 2z 2z 2z 2z 2 2 2 2 2 2 2 2277272727277 727727727772

Operate sign switch of Register A up and down.
Using Register A, place switch 13 OFF.
Operate sign switch of Register A up and down.

If the LVDC is already in its Mode Sort Routine,
steps 21-22 may be omitted.

Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S1234586 A REG
0010111 SWITCHES ON

Operate sign switch of Register A up and down.

If the special slow accelerometer rate option is to be used,
steps 23-24 may be omitted.
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Using Register A, place switches 1-6 to Monitor Pulse Count Mode
Command 02:

S'123 456 A REG
000O0O0OT1O0 MODE 02

Operate sign switch of Register A up and down.

Omit steps 25-26.

Using Register A, place switches 1-6 to Monitor Pulse Count Mode
Command 75 (8):

S12345€6 A REG
0111101 MODE 75

Operate sign switch of Register A up and down.

Review Output Data.

CONTROL WORDS

W)

(A)

(B)

(©)

(L)

(H)

is used to specify which accelerometer will be started and stopped
on crossovers.

is used to specify which is the first accelerometer to be
investigated.

is used to specify which is the second accelerometer to be
investigated.

is used to specify which is the third accelerometer to be
investigated.

is used to specify the delta count to be accumulated. (Low order of
a 24-bit word.)

is the high order bits of the delta count word.

SIMULATION WORDS

(+)

is the sign of the rate word, 0 is positive and 1 is negative. ‘




X)

(Y)
(2)
(%)

(y)
(z)
DR
VT

CR

ASTEC

is the value that is decremented by 1 every machine cycle when it
reaches zero it will generate 1 DR accelerometer pulse and repeat
itself.

same as (X) for the VT accelerometer.

same as (X) for the CR accelerometer.

same as (X) except it is the high order bits used with X to permit
a very slow rate. Used only with the special slow rate option where
the decrement occurs every 30 machine instructions.

same as (x) for the VT accelerometer.

same as (x) for the CR accelerometer.

Downrange

Vertical

Crossrange
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Figure 2-12. Monitor Accelerometer Pulse Count
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2.4.4 Monitor Accelerometer Monitor (Figure 2-13)

2.4.4.1 DPurpose

To monitor the telemetered accelerometer monitor word from the LVDC Preflight
Accelerometer Monitor Routine.

2.4.4.2 Description

This routine monitors the LVDC Accelerometer Monitor Routine by monitoring the
telemeter accelerometer word that is sent out on every pass through Preflight Mode

Sort.
Output consists of:

1 All saved data
2 Status codes
3. RCA input data
4

. Register status
Return to Mode Sort.

2.4.4.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1, Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

A1234586 A REG
X010111 SWITCHES ON

2. Operate sign switch of Register A up and down.

3. Using Register A, place switches 1-6 to Monitor Accelerometer Monitor
Mode Command 46,

S12345€6 A REG
X100110 SWITCHES ON

4, Operate sign switch of Register A up and down.

5. Review Output Data.
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2.4.5 Monitor Gimbal Angle Monitor (Figure 2-14)

2.4.5.1 Purpose
Monitor the LVDC Gimbal Angle Monitor Preflight Routine for proper operation.
2.4.5.2 Description

This routine will allow the Gimbal Angle Read Interrupt Routine to provide, under
operator control, ratio transformer or cross over detector (COD) counter inputs. The
ratio transformer inputs will supply simulated resolver inputs to the COD's. The
direct serialized COD counter inputs will provide a means to check the calculations of
the Resolver Sine Routine, which is a subroutine called by the Gimbal Angle Monitor
Routine. A means to force COD values outside the tolerance range to check the error
path in the Gimbal Angle Monitor Routine will be provided.

The required RCA data word will be supplied to indicate fine, coarse or backup gimbal
angle reads, with or without corrections, as specified by the LVDC Preflight Routine.
The three input specifications, Ratio Transformer, COD and RCA data words will be
supplied through Load Data Sequence prior to entering this monitor routine or from a
prestored table.
The documented output will include:

il Ratio Transformer and COD simulated input values.

2. RCA input data word.

3. Telemetry.

This routine should be run using the COD Counter inputs with all gimbal angles speci-
fied in the uncorrected condition, and also run with the operator controlled sim. input
for all gimbal angles in the corrected condition.

2.4.5.3 'Operating Procedure

1. Using Register A, place switch 13 ON. Insert into switches 1-6 Mode
Command 03 (8):

1111
S1234567890123 A REG
X0000110000001 SWITCHES ON
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10.

11.

12,

13.

Operate sign switch of Register A up and down.
Using Register B, place switches S-13 up for bits to be set:

B REG

5 CONTROL WORD

S1234561789
OUCCCFFFBB

o~
O+ M
O N M
O W -

Operate sign switch of Register A up and down.

Using Register A, place switch 13 OFF.

Operate sign switch of Register A up and down.

If the COD input mode is used, steps 7-18 are to be omitted.

Using Register A, place switch 13 ON. Insert into switches 1-6 Mode
Command 74 (8):

1111
S1234567890123 A REG
X1111000000001 SWITCHES ON

Operate sign switch of Register A up and down.

Using Register B, place switches 15-25 up for bits to be set as simulated
COD counter:

11111222222 B REG
56789012345
XXXXXXXXXXX SIM DATA WORD

Operate sign switch of Register A up and down.

Steps 7 - 10 must be repeated eight more times to load sim. value for
Cc2, C3, F1, F2, F3, and B(1, 2, 3), regardless of what was loaded for
the control word.

Using Register A, place switch 13 OFF.

Operate sign switch of Register A up and down.

If the LVDC is already in its Mode Sort Routine, steps 14-15 may be .
omitted.




14.

15.

16.

17,

18.

19.

20.

21.

22,

ASTEC

Using Register A, place switches 1-6 to Monitor Power Up Mode Command
27 (8):

S123456 A REG
0010111 SWITCHES ON

Operate sim. switch of Register A up and down.

Using Register A, place switches 1-6 to Monitor Gimbal Angle Mode
Command 03 (8):

$S123456 A REG
0000011 MODE 03

Operate sign switch of Register A up and down.
Bypass steps 19-22,

If the LVDC is already in its Mode Sort Routine, steps 19-20 may be
omitted.

Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
Operate sig'n switch of Register A up and down.

Using Register A, place switches 1-6 to Monitor Gimbal Angle COD
Mode Command 74 (8):

S123456 A REG
0111100 MODE 174

Operate sign switch of Register A up and down.
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Review Output Data.

NOTE: CONTROL WORD

(U) Ifal, it is for uncorrected output.

(C) Coarse 1, 2, or 3 Gimbal Angle request.
(F) Fine 1, 2, or 3 Gimbal Angle request.
(B) Backup 1, 2, or 3 Gimbal Angle request.
NOTE: SIM WORD

(X) is bits to represent desired COD word, which will be automatically
duplexed.
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2.4.6 Monitor Discrete Input (Figure 2-15)

2.4.6.1 Purpose
To monitor the LVDC Discrete Input Routine for proper operation.
2.4.6.2 Description

This routine will allow, under operator control, the capability of setting the Discrete
Inputs, Discrete Input Spares, and Interrupts for the LVDC Routine.

This routine will reset all Discrete Inputs, Discrete Input Spares, and Interrupts as
the conditions for the first pass through the LVDC Routine, then use the operator con-
ditions for the second pass, which should be all possible Discrete Inputs, Discrete
Input Spares, and Interrupts set.
The documented output will include:

1, Simulated discrete input data.

2, All telemetered data.

2.4.6.3 Operating Procedure

1. Using Register A, place switch 13 ON. Insert into switches 1-6 compli-
ment Mode Command 73 (8):

1111
S1234567890123 A REG
X1110110000001 SWITCHES ON

2. Operate sign switch of Register A up and down.

3. Using Register B, place switches S-23 up for DIN bits to be set:

1111111111222 2
$S12345678901234567890123 BREG
22222111111111
43210987654321098765432X DIN

4. Operate sign switch of Register A up and down.
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11.

12,

13.

2-50

Using Register B, place switches S-7 up for DIS bits to be set:
S123456T7 B REG

87654321 DIS

Operate sign switch of Register A up and down.

Using Register B, place switches S-11 up for IR bits to be set:

11
S12345678901 B REG
1
XX0X87654X21 IR

Operate sign switch of Register A up and down.
Using Register A, place switch 13 OFF.
Operate sign switch of Register A up and down.

Using Register A, place switches 1-6 to Monitor Discrete Input Mode
Command 04:

S123456 A REG
X000100 MODE 04
Operate sign switch of Register A up and down.

Review Output Data

NOTE: (X) The operator does not have control of the bits indicated with

an X for DIN or IR.
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2.4.7 Monitor Discrete Output (Figure 2-16)

2,4.7.1 Purpose

To monitor the LVDC Discrete Output Preflight Routine for proper operation,
2.4.7.2 Description

This routine will supply the required RCA data word. The data word will indicate the
discretes to set or reset as specified by the Preflight Routines.

This routine shall be used twice, once with all discretes commanded on and once with
all discretes commanded off, in that sequence.

The documented output will include:
1. Input data word.

2. Discrete output register contents.

‘ 37 Telemetry.

2.4.7.3 Operating Procedure

1% Using Register A, place switch 13 ON. Insert into switches 1-6 Mode
Command 05 (8):

11
S123456178)9 23 A REG
X0001010000001 SWITCHES ON

2, Operate sign switch of Register A up and down.

3. Using Register B, place switch S-13 up for bits to be set:

1111
S1234567890123 B REG
1111
X32109876543RX DOR
‘ 4, Operate sign switch of Register A up and down.
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10.

11.

Using Register A, place switch 13 OFF.
Operate sign switch of Register A up and down.

If the LVDC is already in its Mode Sort Routine, steps 7-8 may be
omitted.

Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
Operate sign switch of Register A up and down.

Using Register A, place switches 1-6 to Monitor Discrete Output Mode
Command 05 (8):

S123456 A REG

0000101 MODE 05

Oper;.te sign switch of Register A up and down.
Review Output Data.

NOTE: CONTROL WORD

Must be zero, operator does not have control of DO1,

X)

(R)

Bit used to control set or reset of the associated discrete
bits on. A 1 is the set condition.
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2,4.8 Monitor DOM Test (Figure 2-17)

2.4.8.1 Purpose
Monitor the LVDC DOM Test Routine for proper operation.
2.4.8.2 Description

This routine will read and check the expected sequence of PIO's from the DOM. All
DOM output will be recorded and documented. There is no input required.

The documented output will include:
1. DOM data.
2. RCA input data.
3. Telemetry.

2.4.8.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1. Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
2, Operate sign switch of Register A up and down.

3. Using Register A, place switches 1-6 to Mode Command 07 for Monitor
Data Output Multiplexer Test

S123456 A REG
X000111 SWITCHES ON
4, Operate sign switch of A Register up and down.

5. Review Output Results.
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2.4.9 Monitor Ladder Error Test (Figure‘ 2-18)

2.4.9.1 Purpose

Monitor the LVDC Preflight Ladder Error Test Routine for proper operation.

2,4.9.2 Description

This routine supplies the necessary RCA mode word to the LVDC Preflight Ladder
Error Test Routine. It also records and documents all ladder output values, including

those in error,

2.4.9.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

e Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
2. Operate sign switch of Register A up and down.

3. Using Register A switches 1-6, insert Mode Command 10 for Monitor
Ladder Error Test.

S123456 A REG
X001000 SWITCHES ON
4, Operate sign switch of Register A up and down.

5. Review Output Data.
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2.4.10 Monitor Exercise Attitude Command Test 1 (Figure 2-19)

2.,4.10.1 Purpose

To monitor Mode 1 of the LVDC Preflight Exercise Attitude Command Test for proper
operation,

2.4.10.2 Description
Test 1 allows the proper operation of Mode 1 of the Preflight Exercise Attitude
Command Test. This mode allows automatic execution of the ladder profiles. The

Ladder Profiles must be monitored by means of an external recorder.

2.4.10,3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1. Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
2. Operate sign switch of Register A up and down.

3. Using Register A switches 1-6, insert Mode Command 13 for Monitor
Exercise Attitude Command Test 1.

S1 23456 A REG
X001011 SWITCHES ON
4, Operate sign switch of Register A up and down.

5. Review Output Data.
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2.4.11 Monitor Exercise Attitude Command Test 2 (Figure 2-20)

2,4.11.1 Purpose

To monitor Mode 2 of the LVDC Preflight Exercise Attitude Command Test for proper
operation.

2.4,11.2 Description
Test 2 allows the proper operation of Mode 2 of the Preflight Exercise Attitude Command
Test. This mode provides for operator controlled simultaneous ladder profiles. The

Ladder Profiles must be monitored by means of an external recorder.

2.4.11.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1. Using Register A, place switches 1-6 to MonitorPower Up Mode Command

27 (8):
S123456 A REG
0010111 SWITCHES ON

2, Operate sign switch of Register A up and down.

3. Using Register A, place switches 1-6 to Monitor Exercise Attitude
Command Test 2 Mode Command 17.

S123456 A REG
X001111 SWITCHES ON
4, Operate sign switch of Register A up and down.
5. At this point, the operator has two options that he may exercise.

a. Drive ladders 1 step (pulse) at a time by operating switch 15 of
Register A up and down.

b. Change directions by operating switch 16 of Register A up and down.
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2.4,12 Monitor Computer Interface Unit Read (Figure 2-21)

2,4.12.1 Purpose
To verify the proper operation of the LVDC Preflight CIU Routine.
2.4.12.2 Description
This routine will supply the required RCA input data word necessary to run the LVDC
Preflight CIU Routine. This data word will indicate the CIU Address as specified by
the LVDC Preflight Routine. Upon request, the PTC Program will issue the necessary
CIU Interrupt to allow the LVDC to read a simulated data input word.
A special interrupt PIO 042 card must be supplied on interrupt line 11 in the Adapt IO.
The documented output will include:

| Telemetry.

2., Status Code.

3. Register contents.

2.4.12.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1% Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
2, Operate sign switch of Register A up and down.
3. Using Register A, place switch 13 ON. Insert Mode Command 14 into

switches 1-6 for Monitor CIU Read.

1111
$1234567890123 A REG

X0011000000001 SWITCHES ON
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Operate sign switch of Register A up and down.

Using Register B, place bits 1-12 up for CIU Address data.
1111

S1234567890123 B REG

OAAAAAAAAAAAAO ADDRESS BITS

Operate sign switch of Register A up and down.

Using Register A, place switch 13 OFF,

Operate sign switch of Register A up and down.

Review Output Data.
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2,4.13 Monitor Switch Selector (Figure 2-22)

2.4.13.1 Purpose

Monitor the LVDC Preflight Switch Selector Routine for proper operation.

2.4.13.2 Description

This routine performs the necessary feedback operation necessary to monitor the
Preflight Switch Selector Routine. It supplies the two RCA input words necessary for
correct monitoring. A record of the Switch Selector Register and Feedback Register
and associated time of each is kept and recorded. Return is to Mode Sort.
Documented output consists of:

1. Input data to LVDC.

2. Conditions of switch selector and feedback registers, and the time of
each.

2.4.13.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1. Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
2, Operate sign switch of Register A up and down.

3. Using Register A, place switch 13 ON. Insert into switches 1-6 Mode
Command 15 for Monitor Switch Selector.

1111
S1234567890123 A REG
X0011010000001 SWITCHES ON

4, Operate sign switch of Register A up and down.
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10.

11.

2-70

Using Register B, place switches S-13 up for desired 1st Control Word.

1l
S1234567890 B REG
OSSSSSAAAAAAAA SWITCHES
Operate sign switch of Register A up and down.

Using Register B, place switches S-13 up for desired 2nd Control Word.

111
S1234567890123 B REG
OXYCZOOOOOOO0OOO SWITCHES
Operate sign switch of Register A up and down.
Place switch 13 of Register A OFF,
Operate sign switch of Register A up and down.
Review Output Data.

CONTROL WORDS

(S) Stage Bits

(A) Address Bits
X=1 CIU Present
Y=1 SS Relay Present
C=1 Select Channel A
Z=1 Read Desired

1l
oS O O O

CIU Not Present

SS Relay Not Present
Select Channel B
Read Not Desired

N QX
[
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Figure 2-22. Monitor Switch Selector
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2.4.14 Monitor Minor Loop, Switch Selector,and Real Time Counter Test
(Figure 2-23)

2.4.14.1 Purpose

Monitor the Minor Loop, Switch Selector, and Real Time Counter Test for proper
operation.

2.4.14.2 Description

This routine will be looking for error messages telemetered from the LVDC routine
to indicate a failure condition.

The documented output is:
1. Status Code.
2. Telemetered error messages.

2.4.14.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1, Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
2. Operate sign switch of Register A up and down.

3. Using Register A, place switches 1-6 to Monitor Minor Loop, Switch
Selector, and Real Time Counter Mode Command 24:

S123456 A REG
X010100 MODE 24
4, Operate sign switch of Register A up and down.

Review Output Data.
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2.4.15 Monitor Sector Sum Check (Figure 2-24)

2.4.15.1 Purpose
To monitor the LVDC Sector Sum Check Preflight Routine for proper operation.
2.4.15.2 Description
This routine will supply the required RCA data word. This word will indicate the
sector or sectors to be sum checked in the format required by the LVDC Preflight
Routine. The failure branch in the LVDC Routine may be entered by commanding a
sector that cannet be sum checked.
The documented output will include:

1. The input RCA data word.

2. Status Code.

3. Telemetry.

4. Register status.

2.4.15.3 Operating Procedure

1. Using Register A, place switch 13 ON. Insert into switches 1-6 Mode
Command 16 (8):

11
S1234561789 23 A REG
X0011100000001 SWITCHES ON

2, Operate sign switch of Register A up and down.

3. Using Register B, place switches S-13 up for bits to be set:

1111
51234567890123 B REG
OEEEESSSSMMMOO CONTROL WORD

4, Operate sign switch of Register A up and down.

5. Using Register A, place switch 13 OFF,
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10.

11,

Operate sign switch of Register A up and down.

If the LVDC is already in its Mode Sort Routine, steps 7-8 may be
omitted.

Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
Operate sign switch of Register A up and down.

Using Register A, place switches 1-6 to Monitor Sector Sum Check
Command 16 (8):

S123456 A REG

0001110 MODE 16

Operate sign switch of Register A up and down.
Review Output Data.

NOTE: CONTROL WORD

E = Ending Sector to be sum checked
S = Starting Sector to be sum checked
M = Module where the sector/sectors are located
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Figure 2-24. Monitor Sector Sum Check
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2.4.16 Monitor LVDC Sector Dump (Figure 2-25)

2.4.16.1 Purpose

To monitor the LVDC Sector Dump Routine for proper operation.

2.4.16.2 Description

This routine will supply the required simulated RCA data word from an operator
loaded table. This word will indicate the sector or sectors to be dumped in the
format required by the LVDC Sector Dump Routine. The telemetered tag associated
with the data being dumped will not appear in the printed output, but the proper
sequential counting of this tag will be verified.
The documented output will include:

1l The RCA input data word.

2, Status Code.

3. The sector data being dumped.

2.4.16.3 Operating Procedure

1. Using Register A, place switch 13 ON. Insert into switches 1-6 Mode
Command 20 (8):

1111
S1234567890123 A REG
X0100000000001 SWITCHES ON

2, Operate sign switch of Register A up and down.

3. Using Register B, place switches S-13 up for bits to be set:

: 1111
S1234567890123 B REG
OEEEESSSSMMMOO CONTROL WORD
4, Operate sign switch of Register A up and down.

5. Using Register A, place switch 13 OFF,
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Operate sign switch of Register A up and down.

If the LVDC is already in its Mode Sort Routine, steps 7-8 may be
omitted.

Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
Operate sign switch of Register A up and down.

Using Register A, place switches 1-6 to Monitor Sector Dump Mode
Command 20 (8):

S123456 A REG
0010000 MODE 20
Operate sign switch of Register A up and down.
Review Output Data.
NOTE: CONTROL WORD
E = Ending Sector to be dumped
S = Starting Sector to be dumped

M = Module where the sector/sectors are located
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2.4.17 Monitor Verify and Prepare to Load Error Test (Figure 2-26)

2.4.17.1 Purpose

To check out the error branches of the LVDC Preflight Verify and Prepare to Load
Routine.

2.4.17.2 Description

This routine verifies the proper operation of the error branches of the LVDC Preflight
Verify and Prepare to Load Rountine. This is accomplished by supplying the following
errors: first, second, third and fourth character counter bits failures, inconsistent
selection of the V-bit, and temporary table storage overflow. All telemetered error
data are recorded and documented.

2.4.17.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1% Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
2. Operate sign switch of Register A up and down.

3. Using Register A switches 1-6, insert Mode Command 56 for Monitor
Verify and Prepare to Load Error Test.

S123456 AREG
X101110 SWITCHES ON
4. Operate sign switch of Register A up and down.

5. Review Output Data.
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Figure 2-26. Monitor Verify and Prepare to Load Error Test
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2.4.18 Monitor Mode/Data Error Tests (Figure 2-27)

2.4.18.1 Purpose

Monitor the LVDC's Mode Sort Routine and Read Input Subroutine for proper operation
during controlled error conditions.

2.4.18.2 Description
This routine will supply an incorrect Mode command word to the LVDA's RCA regis-
ter. This will enable the M/D sign bit error branch in the LVDC Mode Sort routine
to be checked.
The LVDC will then be commanded into the Discrete Output Routine and an incorrect
RCA input data word will be supplied. This will provide a check on the M/D sign bit
error branch in the LVDC Read Input Subroutine.
The documented output will include:

1. Status Code.

D Scheduled Error Messages.

3. RCA input data.

2.4.18.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

ilo Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON

2, Operate sign switch of Register A up and down.
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Using Register A. place switches 1-6 to Monitor Discrete Output Mode
Command 72:

S123456 AREG
X111010 MODE 72
Operate sign switch of Register A up and down.

Review Output Data.
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2.4.19 Monitor G and C Steering Test (Figure 2-28)

2.4.19.1 Purpose
To verify the proper operation of the LVDC Preflight G and C Steering Test Routine.
2.4.19. 2 Description
This routine records and documents the DOM Data loaded by the Minor Loop segment
of the LVDC Flight Program. The LVDC Flight Program must be loaded in order to
run this routine.
The documented output will include:

1: Status Code.

2. RCA input data.

3. Obtained DOM data.

2.4.19.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1. Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON
2. Operate sign switch of Register A up and down.

3. Using Register A, insert into switches 1-6 Mode Command 06 for
Monitor of G and C Steering Test.

S123456 AREG
X000110 SWITCHES ON
4, Operate sign switch of Register A up and down.

5. Review Output Data
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2.4.20 Monitpr Prepare to Launch (Figure 2-29)

2.4.20.1 Purpose
To verify the proper operation of the LVDC Preflight Prepare to Launch Program.
2.4.20. 2 Description

This routine supplies to the LVDC Preflight Prepare to Launch Routine the necessary
inputs to execute its various modes of operation. It monitors the Prepare to Launch
Program by snapping ten PIO tags and their associated data. The data from these
tags is documented on the printer. These tags are: real time; Fine Gimbals 1,2, and
3; Downrange, Crossrange, and Vertical accelerometers; and Backup Gimbals 1,2,
and 3. Random samples of Amp 3 data are also saved and printed.

By operator request, the following options may be exercised:

e Snapping of the special alternating telemetry PIO's instead of Fine
Gimbals 1 and 2.

2% Special Prepare to Launch flight constants may be loaded or verified.

3. The variable firing azimuth capability may be exercised on a variable
azimuth flight program.

4, Issuance of GRRA and GRR and verification to see if the flight program
was entered upon GRR.

Flight Program Verification Program should be commanded before commanding this
routine. On a variable azimuth flight program, GMT and TLP must be loaded within
60 seconds of entry into Prepare to Launch. This can be accomplished by using the |
Variable Azimuth Capability. There is no operator input necessary for the Variable
Azimuth Capability.

2.4.20,3 Operating Procedure

If LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1, Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

5123456 A REG
X010111 SWITCHES ON

X010111 SWITCHES ON
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3.

10.

11,

12,

Operate sign switch of Register A up and down.

The operator must decide at this point what Prepare to Launch Mode he
desire to run.

If the operator does not desire to exercise the load and verify capability’
steps 3-10 may be omitted.

Using Register A, turn switch 13 on. Insert into switches 1-6 desired
Mode Command for Monitor Prepare to Launch.

1111
S 12 345 6 7890123 A REG

XMMMMMMOO0O00O0OT1 SWITCHES ON
M = Mode
Operate sign switch of Register A up and down.

Using Register B, place switches S-25 up for bits to be set in control
word.

1
1

- DD
DN DN
W n
NN
(] B \V]

1 11111 2
4 5 6 78 9 0

O =t

1-1 1
S1234 56 7890 2
SSSSMMMDXXXXXWWWWWWWWLYVXXX
Operate sign switch of Register A up and down.
Using Register B, place switches S-25 up for bits to be set in data word.
Operate sign switch of Register A up and down.

Repeat steps 5-8 for all load and verify data.

Place switch 13 of Register A OFF. Operate sign switch of Register
A up and down.

Using Register A, insert into switches 1-6 desired Prepare to Launch
Mode Command.

Operate sign switch of Register A up and down.
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At this point the operator has several options that he may exercise.
Some are necessary for proper operation and verification of the Pre-
flight Prepare to Launch Program.

These options are:

1.

If the Load and Verfiy capability is desired and the control word and
data have been loaded using steps 3-10, turn switch 11 of Register A
ON and then OFF.

The operator must review the data on the printer and if a load is
desired he must turn switch 11 of Register A ON and OFF once
more.

This option can not be exercised after GRRA.

If the special alternating telemetry PIO tag test is desired turn
switch 10 of Register A ON. To discontinue the test turn switch 10
OFF.

To check out the variable firing azimuth capability turn switch 9 of
Register A ON and then OFF.

Review print out and when Prepare to Launch data begins Printing
again, turn switch 9 of Register A ON and OFF once more.

The azimuth data supplied is all predefined, and the variable azimuth
capability may be exercised a maximum of 3 times all before GRRA.
This option must be exercised before 60 seconds expire after
entrance into Prepare to Launch when using a variable azimuth flight
program, in the flight mode.

The operator can issue GRRA and GRR whenever he desires.

To issue GRRA, turn switch 12 of Register A ON and then OFF.
To issue GRR, repeat 4.

All saved Amp 3 data will be printed when GRRA or GRR is issued.

The first few pieces of Amp 3 data may be destroyed when GMT and
TLP are loaded.
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13.

Review output data

S = SECTOR

M = MODULE

D = SIMPLEX/DUPLEX
W = ADDRESS

L = LAST WORD

V = LOAD/VERIFY

X = NOT USED (0)
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2.4.21 Monitor Flight Loaded Verification (Figure 2-30)

2.4.21.1 Purpose
To verify that the LVDC Flight Program is loaded.
2.4.21.2 Description

This routine verifies that the LVDC Flight Program is loaded. This is accomplished
by use of the LVDC Preflight Verify and Prepare to Load Routine.

2.4.21.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1% Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S12345€6 A REG
0010111 SWITCHES ON

2. Operate sign switch of Register A up and down.

3. Using Register A switches 1-6, insert Mode Command 50 for Monitor
Flight Loaded Verification.

S12345€6 A REG
X101000 SWITCHES ON

4. Operate sign switch of Register A up and down.
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Figure 2-30. Monitor Flight Loaded Verification
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2.4.22 Monitor Memory Error (Figure 2-31)

2.4.22,1 Purpose
To verify the proper operation of the LVDC Preflight Memory Error Routine.
2.4.22,.2 Description
This routine allows the operator to run the Preflight Memory Error Routine. If the
Memory Error Routine detects an error, an error message is sent to the PTC via
Interrupt 6. Control is given to the Error Monitor Routine. Return is to the Monitor
Memory Routine until Mode Sort status code is received. Documented output will
include:

ile Status Code.

2 Telemetered error data.

2.4.22.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1l Using Register A, place switches 1-6 to Monitor Power Up Mode Com-
mand 27 (8):

S 1234586 A REG
0010111 SWITCHES ON

2. Operate sign switch of Register A up and down.

3. Using Register A switches 1-6, insert Mode Command 22 for Monitor
Memory Error Routine.

S12345€6 A REG
X010010 SWITCHES ON

4, Operate sign switch of Register A up and down.

5. Review Output Data.
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Figure 2-31. Monitor Memory Error
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2.4.23 Monitor Special Loader (Figure 2-32)

2.4.23.1 Purpose
Monitor the LVDC Preflight Special Loader Routine for proper operation.
2.4.23.2 Description
This routine allows the LVDC to enter the Special Loader Mode Sort from the LVDC
Preflight Power Up Routine. This routine shall perform the following sequence of
operations:

1% Issue Halt to the LVDC.

2. Load RCA register with mode command for Special Loader.

3 Allow LVDC to read Mode Word by issuing Sync.

4, Reset Halt issued to LVDC,

5. Turn sync off.

6. Test for return to Special Loader Mode Sort. When the LVDC returns to
the Special Loader Mode Sort, the PTC returns to the PTC Mode Sort
Routine.

2.4.23.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

% Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 A REG
0010111 SWITCHES ON

2y Operate sign switch of Register A up and down.

3% Using Register A, place switches 1-6 to Mode Command 52 for Monitor
Special Loader.

S12345¢86 A REG

I X101110 SWITCHES ON
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4. Operate sign switch of Register A up and down. .

PTC returns to the Mode Sort Routine. Command Monitor Sector Dump and Monitor
Verify and Prepare to Load if desired.
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Figure 2-32. Monitor Special Loader
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2.4.24 Monitor Command Receiver Test (Figure 2-33)

2.4.24.1 Purpose

To verify that the Command Receiver Test linkage is correct between the Preflight
Program and the Orbital Program.

2.4.24,2 Description
This routine monitors the LVDC Preflight Command Receiver Test for proper opera-
tion. This is accomplished by testing for the correct status code via telemetry. The
operator is given one minute delay to manually verify the Orbit Program is entered.
Halt is then issued and Monitor Power Up is executed. LVDC Orbital Program must
be loaded.
The documented output will include:

e Status Code.

2, Register conditions.

2.4.24.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1s Using Register A, place switches 1-6 to Monitor Power Up Mode Com-

mand 27 (8):
S123456 A REG
0010111 SWITCHES ON

2. Operate sign switch of Register A up and down.

3. Using Register A switches 1-6, insert Mode Command 35 for Monitor
Command Receiver Test.

S12345@8 A REG
X011101 SWITCHES ON

4. Operate sign switch of Register A up and down.

5. Review Output Data
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Figure 2-33, Monitor Command Receiver Test
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2.4.25 Monitor Repeatable Flight Sim Linkage Test (Figure 2-34)

2.4.25.1 Purpose

To check the linkage between the LVDC Preflight Program and Flight Program on
proper command.

2.4.25.2 Description
This routine allows the LVDC Preflight Program to enter LVDC Flight Program from
LVDC Preflight Mode Sort. Sufficient time is allowed for Flight to be entered and a
message will be printed stating if the flight program was entered or not.
The documented output consists of:

1. Status Code.

28 Telemetered data.

3. Register conditions.

2.4.25.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1. Using Register A, place siwtches 1-6 to Monitor Power Up Mode
Command 27 (8):

S 12345€686 A REG
0010111 SWITCHES ON

2, Operate sign switch of Register A up and down.

3. Using Register A, place switches 1-6 to Repeatable Flight Sim Linkage
Test Mode Command 31 (8):

S1234586 REG A
0011001 SWITCHES ON

4, Operate sign switch of Register A up and down.

5. Review Output Data.
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2.4.26 Special Loader Mode Sort Monitor (Figure 2-35)

2.4.26.1 Purpose

To allow entry to the LVDC Preflight Special Loader from the LVDC Preflight Mode
Sort.

2.4.26.2 Description

This routine is commanded to allow the LVDC Preflight Special Loader to be entered
from the LVDC Preflight Mode Sort. Once the Special Loader has been entered,
routines common to the LVDC Special Loader can be commanded. The documented
output will include:

1% Status Code
2. Register Conditions

2.4.26.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1% Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 AREG
0010111 SWITCHES ON

2, Operate sign switch of Register A up and down.

3, Using Register A, place switches 1-6 to Special Loader Mode Sort
Monitor Mode Command 00:

S12345 6 AREG
0 00O0OO O SWITCHES ON

4, Operate sign switch of Register A up and down.

5. Review Output Data.
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Figure 2-35. Special Loader Mode Sort Monitor
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2.4.27 Monitor Verify and Prepare to Load (Figure 2-36)

2.4.27.1 Purpose
Monitor the LVDC Preflight Verify and Prepare to Load Routine for proper operation
and also allow an operator to Load or Verify any data location within the LVDC
memory unit.
2,4.27.2 Description
This routine will supply the required simulated RCA data words from a pre-loaded or
operator loaded table. These words will indicate the memory location to be verified
or the memory location and data to be loaded, in the format required by the LVDC
Preflight Verify and Prepare to Load Routine.
A separate error test entry shall be provided to check the following error branches:
1. The telemetry load error status code.
2. The four character count errors.
3. The V-Bit error.
4, The LV Data Block Full error.
The documented outputs will include:
1. The RCA input data words.

2. The Standard outputs.

3. The Verify control word and data or the Load control word and data to be
loaded by the LVDC Load routine.

The Load or Verify control word and the Load data will be verified to be correct by
computing the expected values from the RCA input data words. Any errors will be

indicated in the output.

2.4.27.3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

1. Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8):

S123456 AREG

0010111 SWITCHESON
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SSSSMMMDXXX

10.

1 [

12,

Operate sign switch of Register A up and down.

Using Register A, place switch 13 ON.

Command 21 for Monitor Verify and Prepare to Load.

1111

S12345617890123 AREG
X0100010000O0O01 SWITCHESON

Operate sign switch of Register A up and down.

Insert into switches 1-6 Mode

Using Register B, place switches S-25 up for bits to be set in control

word.

11
1234 5 6 789012
XX

1

H o=
< D

2 2
3 4
X X

b S I

11111112
3456 78 90
WWWWWWWW

Operate sign switch of Register A up and down.

B REG

Using Register B, place switches S-25 up for bits to be set in data word.

Operate sign switch of Register A up and down.

Repeat steps 5-8 for all Load and Verify Data.

Place switch 13 of Register A OFF.

Operate sign switch of Register A up and down.

Review Output Data.

CONTROL WORD:

(S)

(M)
(D)
(X)
(W)
(L)

V)

Sector Bits

Module Bits
Simplex/Duplex Bit
Not Used

Address Bits

Last bit, set equal 1 for last data word to be loaded or
verified.

Verify bit, set equal 1 for verify, zero (0) for load.
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Figure 2-36. Monitor Verify and Prepare to Load
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2.4.28 Monitor Load (Figure 2-37)

2,4,28,1 Purpose

Monitor the LVDC Preflight Load Routine for proper operation.

2,4,28,2 Description

This routine will allow the LVDC to load the location with the data previously speci-
fied by the Prepare to Load Routine, The error branch may be tested by commanding

this routine without having previously commanded the Prepare to Load Routine,

2,4.28,3 Operating Procedure

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted,

1, Using Register A, place switches 1-6 to Monitor Power Up Mode Com-
mand 27 (8):

S123456 AREG
' 0010111 SWITCHES ON
2. Operate sign switch of Register A up and down,

3. Using Register A, place switches 1-6 to Monitor Load Error Mode Com-
mand 54 (8):

S12
010

=

N Operate sign switch of Register A up and down,

5, Review Output Data
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Figure 2-37, Monitor Load
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2.4.29 Monitor Telemetry Test Routine (Figure 2-37A)

‘ 2.4.29.1 Purpose

To monitor the LVDC Telemetry Test Routine for proper operation.

2.4.29.2 Description

This routine allows execution of the LVDC Telemetry Test Routine by executing the
following events:

Iy

2.

3.

4.

5.

Command the LVDC Telemetry Test Routine.

Supply the necessary Input word.

Obtain the LVDC Telemetry Test Routine data and associated tags.
Issue the simulated RCA Interrupt for termination upon request.

Output the monitored output.

2.4.29.3 Operating Procedures

1.

Added 15 December 1967

If the LVDC is already in its Mode Sort Routine, steps 1-2 may be omitted.

Using Register A, place switches 1-6 to Monitor Power Up Mode
Command 27 (8).

S12345€6 A REG

0010111 SWITCHES ON

Operate sign switch of Register A up and down.

Using Register A, place switch 13. Insert into switches 1-6 Mode
Command 32 for Monitor Telemetry Test Routine.
812345678931;?1; REG A
0011010000000 T1 SWITCHES ON

Operate sign switch of Register A up and down.

Using Register B, place into switches 1-7, the desired input word.
Select only one input rate bit.

S12345¢6T717 B REG

0O MABCDETF SWITCHES ON
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I

, selects Standard Mode
, i, Rate

" "

s

1
1
1
L
1
1
1

-

" d

HEYQW > 2
L | R | B
HEY QW >

’

NOTE: Rate F must be previously loaded by load and verify.

6. Operate sign switch of Register A up and down.

7. Place switch B of Register A off.

8. Operate sign switch of Register A up and down, twice.

9, Terminate routine by turning sign switch of Register B on.
NOTE: Sign switch of Register B read after print cycle.

10. Review Output Data.
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Figure 2-37A. Monitor Telemetry Test Routine
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2.5 PTC MONITOR CONTROLLED INTERRUPTS

2.5.1 PTC Interrupt 6 (Figure 2-38)

2.5.1.1 Purpose

Allow the PTC to receive desired outputs from the LVDC to be documented on the
printer.

2.5.1.2 Description

This routine shall be entered any time the LVDC issues a PIO of a group 1 or 3 ad-
dress (LVDC Telemetry). The inhibit for this interrupt will always be reset when the
LVDC is in Mode Sort to allow processing of unscheduled errors. This routine shall
perform the following sequence of operations:

1. Save the return location and accumulator content when the interrupt
occurred.
2. Reset the interrupt latch to allow another interrupt be recognized while

in this routine.

3. Read the Discrete Output Register and save the value of DO2 for
controlling SYNCS to the LVDC.

4, Read the telemetry tag and data.
55 Decode the tag to identify the type of data.

6. If the tag is not a status code, exit to step 12. If it is a status code,
save the tag and data in Output Storage Block.

7. If the tag is the Mode Sort Status Code, set the Mode Sort Status Code
Received Indicator on, issue SYNC to the LVDC and skip to step 14.

8. If the tag is not Mode Sort, set the Mode Sort Status Code Received
Indicator off.

9. If the status code is EMR, set the Error Monitor Status Code Received
Indicator on, issue SYNC to the LVDC and exit to Monitor Error Monitor

Subroutine.
10. If the status code is on overtime, skip to step 14.
11. If the status code is not one of the already tested status codes, test to

see if it is the expected status code. If it is, set the Expected Status
Code Received Indicator on and skip to step 14; if not, issue RCA
Interrupt to LVDC and exit to MFB.
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12. Determine if it is an expected special purpose telemetry PIO, and take
appropriate action.

13. If the tag was not special purpose, save the tag and date for later
documentation purposes.

14. Exit to the appropriate Interrupt Decode and Exit Subroutine entry point.
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Figure 2-38.

PTC Interrupt 6 Routine
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2.5.2 Monitor Error Monitor (Figure 2-39)

2,5.2,1 Purpose

Control the processing of errors and associated messages received from the LVDC;

2,5.2,2 Description

This routine shall be entered only from the Telemetry Interrupt Routine when the
EMR Status Code is received. If an unscheduled error occurs in the LVDC the PTC
operator will be permitted the option of continuing with the program or of exiting to
recycle, This routine shall perform the following sequence of operations:

10,

11,

12,

13.

Save the accumulator that the Telemetry Interrupt Routine saved.

Save the return location that the Telemetry Interrupt Routine saved,
Read and save present discrete input and RCA registers,

Reset the Main Interrupt Latch to receive. error message.

Set DIN equal zero, and RCA Reg non zero,

Delay until all error messages are received and saved,

Test to see if the operator should have control because of an unsched-
uled error, If the indicator is on, by-pass the operator control because
the error was scheduled by controlled inputs to the LVDC, Skip to step
10,

If the indicator is off, print telemetry error message and error data,
Issue CST to the PTC. This permits the operator to analyze the printed
output and determine the cause of error, The operator then decides
either to force recycle by generating Interrupt 16 (front panel button) and

removing the CST or continue by removing the CST,

Continuing turns sync on and then off allowing.the LVDC to exit from
its Error Message Routine,

Restore the old discrete input and RCA registers.
Restore the saved accumulator.

Return on the saved return,
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2.5.3 Interrupt Decode and Exit (Figure 2-40)

‘ 2.5.3.1 Purpose

Used with LVDC Telemetry Interrupt 6 Routine to control issuing SYNC to the LVDC
Preflight Program and to process multiple interrupts.

2.5.3.2 Description
This routine is entered from the PTC Interrupt 6 Routine. A test on the read value
of Discrete Output Register DO2 Discrete is made. If the discrete is set, SYNC is
issued to the LVDC. The PTC Interrupt Storage Register is also checked for multiple
interrupts and if the interrupts are allowed, steps are taken to process them. The
interrupts checked are:

1. Read Resolver

2. Manuel Interrupt 16

3. Switch Selector

4, Interrupt 6
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2.5.4 Fine and Coarse Gimbal Angte Interrupts (Figure 2-41)

2:5,4.1 Pu_rpoie

Indicate to the PTC that the present gimbal angle is being read into the LVDC from
the LVDA and a new gimbal angle may now be supplied.

2,5.4.2 Description
This routine shall be entered any time the LVDC issues a PIO of a Group 5 address,
fine or coarse gimbal angles, with the condition that the Inhibit for this interrupt is

not set, This routine shall perform the following sequence of operations:

1s Reset this interrupt latch to allow another interrupt be recognized
while in this routine,

2, Reset the Main interrupt Latch.

3. Exit to Monitor Gimbal Angle Monitor Routine,
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2,5.5 Switch Selector Register Interrupt (Figure 2-42)

2.5.,5.1 Purpose

Indicate to the PTC that the Switch Selector Register is being loaded and that the Feed-
back lines should be supplied,

2,5.5.2 Description
This routine shall be entered any time the LVDC issues a PIO of group 2 address,
Switch Selector Register, with the condition that the inhibit for this interrupt is not

set, This routine shall perform the following sequence of operations:

1. Save the return location and the accumulator contents when the interrupt
occurred,

2. Read and Save the Switch Selector Register contents,

3. Reset this interrupt latch to allow another interrupt be recognized while
in this routine,

‘ 4, Determine if this is an error test. If it is supply an error value to the
Feedback lines equal to the proper value obtained from a table,

5.  Determine if other interrupts were received while in this routine, If
there were, process and then return,

6. Restore the saved accumulator,
7. Reset the Main Interrupt Latch,

Exit on the saved return location.
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2,6 PTC SUBROUTINES

2,6.1 A Register P-Sync (Figure 2-43)

2,6.1.1 Purpose

To read and save A and B register data specified by the operator,

2.6.1.2 Description.

This subroutine is used whenever the operator must specify data to be used in moni-
toring the LVDC Preflight Program, This subroutine is called by the following rou-
tines:

1, PTC Mode Sort Routine whenever a mode command is desired.

2, Load Run Sequence Routine whenever a table of commanded routines is
desired,

3. Load Data Sequence Routine whenever data is required for a monitor or
list of monitors to be run,
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2,6.2 CST Issue (Figure 2-44)
2,6.2,1 Purpose
To issue a CST to the LVDC Program if required,
2,6,2.2 Description
This subroutine issues a CST to the LVDC if the following conditions are present:

1. If the Monitor Power Up Indicator is set.

2, If the mode register bits indicate Mode Sort.

3. If the PIO address bits indicate Discrete Input Read,
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2.6.3 Eject (Figure 2-45)
2,6,3.1 Purpose
To initialize Printer Controls and to eject a page.
2.6.3.2 Description
This subroutine is entered in the PTC Mode Sort Routine if the correct bit is set in

the PTC A Register, It is primarily used when running the Automatic Sequence Rou-
tine to print page numbers for each individual routine,
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2,6,4 Inhibit All Interrupts Except 6 (Figure 2-46)

2,6.4.1 Purpose
To inhibit all PTC Interrupts except Telemetry Interrupt 6.

2,6,4,2 Descrigtion

This subroutine is used whenever only Telemetry Interrupt 6 is desired. All other
possible interrupts are inhibited.
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2.6.5 Accelerometer Rate Generate (Figure 2-4T7)

2.6.5.1 Purpose
To set up accelerometer simulation on all three axes,

2.6,5,2 Descrigtion

This subroutine is used by the Monitor Forced Begin Routine to set up simulated ac-
celerometer counts on all three axes.

A count of 196 PPS is generated on the Vertical Accelerometer,

A count of 1 pulse every 2/3 second is generated on the Downrange and Crossrange
Accelerometer,
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2,6,6 Execute Modified Instructions (Figure 2-48)

2.6.6.1 Purpose
To execute one or two program-built instructions and operate upon one data word,

2,6,6.2 Description

If program-built instructions are to be executed, the instructions must be in the ac-
cumulator upon entrance to the subroutine, The first instruction to be executed must
be in syllable one and the second instruction must be in syllable zero.
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2,6,7 Indicator Overtime Test (Figure 2-49)

2,6.7.1 Purpose
To test an indicator condition for a specified period of time,

2,6.7.2 Description

The Indicator Overtime Test checks an indicator for a specified period of time, loop-
ing on the test until the indicator is turned on or until the time is exceeded, If the
time is exceeded, a message is printed indicating the error to the operator, Halt is

then issued to the LVDC, and all accumulated output is printed, Exit is to Monitor
Power Up Routine,
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2,6,8 Initial Interrupt 6 Location for Monitor Power Up (Figure 2-50)

2.6,8,1 Purpose

To set up a special interrupt 6 test for Monitor Power Up,

2.6,8,2 Description

This routine is used as the Telemetry Interrupt 6 Routine while executing Monitor
Power Up. It checks for the Monitor Power Up or Abort Test Status Code. If neither
of the status codes are received, an error message is printed and Monitor Power Up

is re-executed, If either of the Status Codes are received, certain Output Registers
are zeroed,
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2,.6,9 Initialize Monitor Function (Figure 2-51)

2.6.9.1 Description

The Initialize Monitor Function shall consist of the following sequence of operations:

Display the proper PTC status code to the front panel Mode lights,
Supply the expected Status Code to the Telemetry Interrupt Routine,
Print the Monitor Routine Title and the Output Heading,

Verify that the LVDC is in Mode Sort, that it can enter the commanded
routine,

Allow the LVDC to read the simulated RCA commanded Mode word by
turning Sync on. Turn off to continue,

If the PTC Trace Routine has been called, set LVDC CST and exit to the
Trace Routine,

If Trace is not being executed, then check for the expected Status Code
and if not received print the appropriate error message.

If the expected Status Code is received exit is to the calling routine,
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2.6.10 Initialize Verification Control (Figure 2-52)

2.6.10.1 PEQose

To set up program counters and constants to be used to verify data received from
the LVDC Program.

2.6.10.2 Description

This subroutine is entered to initialize counters and constants whenever data is to be
received from the LVDC for verification.
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2.6.11 Issue RCA Interrupt (Figure 2-53)

2.6.11.1 Purpose

To issue an RCA Interrupt to the LVDC Program.

2.6.11.2 Description

This subroutine is entered whenever an RCA Interrupt is to be issued to the LVDC

Preflight Program. This interrupt forces the Preflight Program to its Forced Begin
Routine.
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2.6.12 Obtain DOM Data (Figure 2-54)

2.6.12.1 Purpose
Obtain and print DOM data.
2.6.12,2 Description

This subroutine saves and prints all DOM data. This is accomplished by issuing
G=-Syncs to the LVDA to step the DOM. The data is then saved and printed.
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2.6.13 Octal to BCD Octal Conversion (Figure 2-55)

2.6.13.1 Purpose

To convert octal values to BCD octal values suitable for printing.

2.6.13.2 Description

This subroutine converts octal values to BCD octal values suitable for printing by the

PTC Program. The word to be converted is stored in some specific location and the
accumulator must contain the number of octal numbers to be converted.

2-155



2-156

OCTAL TO 8CD OCTAL CCNVFRSION

sesersesEsataEs
ENTER

%

BEESIBEEEEERERR

e sesesens

ERIABEISERERERESE
* *

*SAVE KNP SAVE®

Xeosves @

FEIREIRBBERERE
* *
* *
*CCNVERT HIGH *
:NRDEQ 12 HITS:

FELEREERFEERERE

Xesseeoan

EEEEBEIERRRN SRR
X
HOP RETURN

SREEREBERREREES

o

Figure 2-55. Octal to BCD Octal Conversion

R0

s
&
«

a1

R5

*ww

ccr2

L
* *

* *
$ieeaeesassees o X*CONVERT HIGH *

*NRNER 12 RITS*
* *

EEERBERESESRERR

X
FEEEEEERAREEIES
* *

ET ye €np

PR *
*NEXT TEST NF &, ,.X
* *

4 NUMRERS

FEEERREEEREERER

ce

*

hx
*
R3*
*

e




ASTEC

2.6.14 Output Monitor Results (Figure 2-56)

2.6.14.1 Purpose
To determine and output the results of a monitor routine.
2.6.14.2 Description
This subroutine performs the following operations:
1. Performs all necessary calculations.
2. Obtains and formats all output not telemetered.
3. Prints all output data. The output data for each routine will contain the
following standard output, Status Code, Error information, RCA Input
Mode Word. Additional output will depend on the individual monitor

routines.

4. Records and prints the Data Adapter Register status prior to entering a
monitor routine and upon completion of the monitor routine.

5. Exits to the calling routine.
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2.6.15 Output Monitored Results Verified (Figure 2-57)

2.6.15.1 Purpose

To verify the LVDC output data with the expected data.

2,.6.15.2 Description

This subroutine compares the obtained LVDC output data against a stored table of ex-
pected results data. If correct verification is not made, an error heading and the

disagreement data are printed. If correct verification is made a message will be
printed saying "OUTPUT RESULTS WERE VERIFIED'".
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2.6.16 PTC ASTEC Output (Figure 2-58)

2.6.16.1 Purpose
To output all pertinent information that was saved while executing any monitor program.

2.6.16.2 Description

This routine prints all pertinent information formatted by the Output Storage Subroutine
while executing any monitor program. This information includes the simulated input
data supplied and the output data received.
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2.6.17 Output Register Save and Print (Figure 2-59)

2.6,17.1 nggose

To save the LVDC and LVDA/ME Output Registers at the start and end of any monitor
routine.

2.6.17.2 Description
This subroutine is entered as the beginning of any monitor routine to save the starting
conditions of the LVDA and LVDA-ME Output Register. It is also entered at the end

of the same monitor routine to save the ending condition of the output registers. Exit
is to the Output Register Print Subroutine where the output values are printed.
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2.6.18 Output Storage (Figure 2-60)

2.6.18.1 Purpose

To format and save all pertinent information to be documented by the Output Subroutine.
2.6.18.2 Description

This subroutine is used by the LVDC Telemetry Interrupt 6 Routine to save all pertinent
data received from the LVDC Preflight Program for later documentation. It is also

used to save the data supplied to the LVDC for later documentation. The save data is
later printed by the Output Subroutine.

2-165



sEEEREBEEREERES
ENTE

* ®
- -
. *
RE RS R S R R
. Al
0s X
CEBRBEBEEECENED
.
- *
*  SAVE HOP ¥
¢ RETURN .
. .
ssessessRELLeeS
. ,
X A2 R2
* * 0ss
* * IR0 OBBEEEERCS
. $YES
s
. 0S1 CNTRY * ceee
# [NDICATOR SET
* &
. *
«
* NU
. A3
X
tsessscetaorses
.
ON CIR +
.
®
.
e
. a4
0s242 X
* LR R L
" * R tee
« * . * EXIT *
SALE, L X * & HOP RETURN *
* . * * *
LAl . AR AR AL A
cEee
AS RS
152A
. B *ese0ssBbEERERN
. SYES «paT -
I
* TA3LE FULL ®iiiassenanees XEPRT ERROR MSGH
= 3
. e * -
- * EEREERLLEREREE S
. = .
s NO .
. a6 . a6
1528 X X
soeeoseEtstEee SerESsEREIBEEEEEIERES
. .
€ INCREMENT ¢
¢ TAHLE STORE # SET PTC CSY
¢ PLINTERS *
» .
B SCIVPELE LD S EENRLERREREEE RS
5 A7 . RT
X X
L SRR ERRRREEE
e «Q -
. . CRRIEBIOEEER SRR
#SAVE CATA [N # ®  0uTPUT *
¢STCRAGE AREA # *  RESULTS =
® * * «
LR AR A RS E LR Y EEBES LRV G000
. A3 . LE}
. X
X FEREEBEEEGLRBBE OO NS
AL EEGRBEBO S
. EXIT «
¢ HOP RETURN * SET PTC CST
® *

CosstrsEeereey

2-166

FERELELERIBRRES

: aq
¥
crassLEEIsLELES

eXIT .
s MCCE SORT *

CHBHOEBHEREEENE

Figure 2-60. Output Storage

*

EREEE AR RR SR
ENTER

ns1
HEREEEES

wwn

EEEEE

ni

Xeoesssesss

EEEEREROEE KD
*
*
SAVE RETURN #
*

«
EEBEERRESEERRS

Xe s oo aee

n2
ns2a7
FERESBEEEREE S
- - e
* « s
*SET 0S1 ENTRY*,,,.X A4#
* INDICATCR & * *

. * e
CEEEESREE IR LR




ASTEC

2.6.19 Output Verification Storage (Figure 2-61)

2,6.19.1 Purpose
To save all data that is to be verified against the data received from the LVDC Program.,
2.6.19.2 Description

This subroutine stores all data that is to be verified as a result of executing some
monitor program.

Once the monitored program has completed execution, the verified results will be
printed by the PTC Print Subroutine.
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2.6.20 PTC Print (Figure 2-62)
2,6.20.1 Purpose

To print the print command and to control carriage commands.

2.6.20.2 Description

The subroutine is entered with the control word in the accumulator. The number of

words to be printed in Syllable one and the starting address of the first word in Syllable
zero.
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2.6.21 RCA Data Simulation (Figure 2-63)

2,6.21.1 Purpose

To simulate input data to the RCA Input Register.

2.6.21.2 Description

This subroutine supplies RCA simulated input data to the RCA register. This input

data is obtained from a pre-loaded table. It then stores the data in the output for
documentation purposes and exits.
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2.6.22 PTC ASTEC Sync On/Off (Figure 2-64)

2.6.22.1 Purpose
Allows proper control of communication between the LVDC and PTC.

2.6.22.2 Description

This subroutine is entered when the SYNC Discrete must be issued to the LVDC
Preflight Program. The SYNC Discrete is issued when ever a Mode Command is
issued, and after each piece of telemetry output received from the LVDC with a

few exceptions. Once the SYNC Discrete is set, it can only be reset by the setting
of the LIRO Discrete by the LVDC Program. If the communication between the PTC
and LVDC is not correct, an error message will be printed.

Changed 15 December 1967 2-173
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2.7 PTC UTILITY ROUTINES

2.7.1 Trace Routine Initialize

2.7.1.1 Purpose
To command the LVDC Preflight Routines to a selected routine.
2.7.1.2 Description

This routine commands the LVDC Preflight Routines to an operator selected routine
and exits to the Trace Routine,

2.7.1.3 Operating Procedure

il Using Register A switches 1-6, insert Mode 27 (8):

1 11
S 12345617890 2 3 A REG

X 0101110000000 SWITCHES ON
2. Operate Sign switch of Register A up and down.
3. Using Register A Switches 1-6 insert Mode 25:

S 123456 A REG

X 010101 SWITCH VALUE
4, Opei'ate Sign switch of Register A up and down.

5. Using Register A switches 1-6 insert Mode of Routine desired to be

traced:
S 1 2 3 4 5 6 A REG
XM MMMMM SWITCH VALUE

6. Operate sign switch of Register A up and down.

‘8 Set all Register A and Register B switches off.
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8. Perform Trace Operating Procedure for commanded routine.
9. To exit Trace Routine, operate Machine Reset switch on PTC.

10. To operate next trace, repeat steps 1-8.

NOTE: (M) Desired Mode Bits
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2.7.2 PTC ASTEC Trace (Figure 2-65)

2,7.2.1 Purpose

The PTC ASTEC Trace Routine will allow the operator to trace any Preflight Routine
that is commanded from the Preflight Mode Sort Table.

2.7.2.2 Description

This routine will be used as a supplement to the PTC ASTEC Monitor Routines. It
will provide the following operator options:

1. Select type of printed output.
2. Allow real time operation for a predetermined number of machine cycles.
3. Execute a CIO instruction to supply data to the LVDA via the LVDA/ME. °

4, Select setting the LVDC CST at the execution of each PIO instruction and
obtain printed output if desired.

‘ 5. Select setting the LVDC CST at the execution of a unique PIO instruction
and obtain printed output if desired. This option runs in real time until

the unique PIO is executed.

6. Select setting the LVDC CST at each instruction, inhibiting printed output
until a unique PIO instruction has been executed.

7. Select running from PIO to PIO without resetting operator controlled
CST.

The operator must be familiar with the LVDC Preflight Program to make the following
logical decisions:

ik, Determine when an Input/Output CIO instruction must be executed to
command the LVDC into its different program paths.

Determine if the routine to be traced must be executed in real time.
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2.7.2.3 Operating Procedure

1.

2-178

Using Register A, place the proper switches 14-19 and 22 on for de-
sired option(s):

> =
(S
o =
= =

ABCDETFG OPTION

If option G is selected, trace is performed from PIO to PIO without set-
ting operator controlled CST.

If option F or E is on, use Register B and place switches 17-25 to the
unique PIO address to be compared:

1112 2 2 2 2 2

7 8 9 01 2 3 4 5 B REG

A A A A A A AAA

9 8 7 6 5 4 3 2 1 PIO ADDRESS

If option D is on, use Register B and place switches S-25 to the desired
number of instructions to be operated in the LVDC in real time (Binary
counter that decrements by 1 every 2 machine cycles).

If the next PIO to be issued by the LVDC routine being traced is a request
for data, perform steps 5-8; if not, skip to step 9.

Using Register A, place sign switch on and proper switches 4-12 on for
the CIO address to be executed:

S 1.2 3 4 5 6 7 8 9 0 1 2 A REG

5 4 3 2 1 CIO ADDRESS

If the CIO to be executed requires data, load Register B with that data.
Depress CST ON/OFF push button on ACME.,

Place sign switch of Register A OFF.
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10. Depress CST ON/OFF push button on ACME,
11, Return to step 1 if trace is not complete when CST ON/OFF push button
indicates CST is present.
12, EXIT Routine.
NOTE:
(A) Ifbitis a 1 (one), printed output is not desired.
(B) Ifbitis a 1 (one), printed LVDA and LVDA/ME output register status is
not desired.
(C) Ifbitis a 1 (one), printed DOM data is not desired.
(D) If bit is a 1 (one), there is to be real time operation for (X) number of
machine cycles.
(E) If bitis a 1 (one), there is to be continuous CST operation until unique

(F)

PIO is issued.

If bit is a 1 (one), there is to be real time operation until a unique PIO
is issued.

The order of priority is A, B, C, and F, E, D.
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Figure 2-65. PTC ASTEC Trace
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2.7.3 Automatic Sequence (Figure 2-66)

2.7.3.1 Purpose

An automatic sequence function is incorporated to provide a controlled test to verify
that the Preflight Program is operating properly within the capability of the ASTEC
system and the PTC ASTEC Preflight Program.

2.7.3.2 Description

The Automatic Sequence is designed to provide the following features:

1.

2,

Easily selected by an operator commanding an Initialize Routine.

Easily terminated by an operator commanding Machine Reset or auto-
matically at the successful completion of the Automatic Sequence.

Ongce initialized, the only manual operation required, under normal condi-
tions, is the turning on or off of a ladder output recording device, and
manually verifying on the ACME Memory Load and Display Panel that the
Orbit Program was entered.

An operator will be notified of program detected errors by CST being
issued to the LVDC and the PTC. To continue the operator must drop
CST from the ACME front panel.

The operator will be notified when to turn on or off the ladder output re-
cording device, and when to manually verify the Orbit Program was
entered with a printed message and a sufficient delay for the operation
to be executed.

The simulated LVDA input data will be predefined and stored in tables to
provide predictable results for each routine commanded.

Adapted to allow easy changing of the sequence of routines and/or the
simulated LVDA input data by loading a trailer tape.

2.7.3.3 Operating Procedure

1'

2,

Clear entire LVDC and PTC memory.

The Automatic Sequence Program can only be run under two modes of
operation. The operator must select either a or b, ‘

a. Load the latest Preflight, Orbital, and Flight tapes. The printed
output should agree with this output document.
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10.

11.

b. Load only the latest Preflight tape. The printed output should agree
on all pages except pages 22, 27, 37, 49, 71, 74, 86, and 101.

Load PTC with latest ASTEC Preflight Program.

Set up a ladder output recording device: Hooked up, Power on, but not
moving paper. Recommended speed is 2-5 mm/sec.

Place all A and B Register switches off.

Place PTC into Data Display.

Place ACME into Data Display.

Place A Register switches 6, 14, and 22 on.

Place A Register switches 15 and 16 on, if desired. (Switch 15 is for
CIU Monitor - special PIO 042 card in Adapt I/O Int. 11 is required.

Switch 16 is for Memory Error Monitor. )

Place A Register sign switch up and down.

Operator should respond to ladder recorder on/off print messages if
ladder profiles are desired.

Appendix A contains the documented output that should be verified against the printed
output obtained from the Automatic Sequence Program.
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SECTION 3

ASTEC FLIGHT PROGRAM

3.1 GENERAL DESCRIPTION

To perform the LVDC Flight Program on the ASTEC configuration, the ASTEC Flight
Program must perform the following functions:

1.

Simulate the RCA-110 computer's prelaunch function. This involves the
use of the LVDA/ME's Output Registers through which the data adapter's
RCA and Interrupt Storage Registers can be addressed for the purpose of
commanding the LVDC to execute, in the case of the RCA Register, a
prelaunch routine or the Flight Program.

Simulate inertial platform inputs to the Flight Program. This involves
the use of the LVDA/ME's velocity counters and output registers (COD
Serializer) through which the data adapter's duplex velocity and COD
counter registers can be addressed for the purpose of supplying velocity
and gimbal angle inputs to the LVDC's Flight Program.

Simulate vehicle inputs to the Flight Program. This involves the use of
the LVDA/ME's Output Registers through which the data adapter's Dis-
crete Input and Interrupt Storage Registers can be addressed for the
purpose of supplying discrete inputs and interrupts (low level sense,
etc.) to the LVDC's Flight Program.

Serve as an output medium by recording and documenting, as printed
outputs, specified Flight Program parameters. This involves the use of
the LVDA/ME by which telemetry data and switch selector data sent to
the LVDA by the Flight Program can be addressed and identified.

Accept operator inputs which specify conditions under which the Flight
Program will be exercised. This involves the use of the "A'" and 'B"
Registers located on the PTC front panel from which the operator may
insert, according to a definite format values which determine input/
output options, issuance of discretes and interrupts, PTC and LVDC
programs to be exercised and the particular flight mode to be executed

by the Flight Program. The 1443 Printer will be used to indicate, through
printed messages, when the operator can perform the previously men-
tioned functions.
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The ASTEC Flight Program has three major divisions, the Preflight Monitors, the
Flight Test Routines, and the Utilities Subroutines. Refer to Figure 3-1 for an over-
all flowchart of the program.

The Preflight Monitors control the LVDC Preflight Routines:

1

Monitor Power Up
Monitor Force Begin
Monitor Sum Check
Monitor Sector Dump

Monitor Prepare to Launch

The Flight Test Program Consists of the following sections:

1.

The Initialization Section, in addition to initializing program variables
and program switches, selects the options to be run as defined in the
ASTEC Flight Initialize.

The Main Loop Section will be interrupted by LVDC Computer Telemetry,
Fine Gimbal Angle Requests, Minor Loop Interrupts, Switch Selector
Register Load, a special interrupt to process Data Adapter Single Step
(DST), a special interrupt to process computer interface unit data (CIU)
and the PTC manual interrupt. The Main Loop will perform the following
functions:

a. Update time.
b. Compute earth's rate effect on platform gimbals and accelerometer.
c. Process CIU requests.

d. Process vehicle inputs to the Flight Program.

The Output Processing Section prints in real time, the quantities selected.

These quantities consist of telemetry, Switch Selectors and special com-
mand receiver (C.R.) data which are selected in the initialize section.

Available to the user are certain routine selections under which the
ASTEC Flight Program will run with certain output options to record the
data generated and transmitted. The option is specified at the beginning
of the run. They are listed below.
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Sim Flight Option 35 will document selected telemetered quantities
or capture switch selector data in orbit as well as boost.

Sim Flight Option 36 outputs the same telemetry quantities as Option
35 during the boost phase. Upon reaching orbit, the output format is
all telemetry PIO tags.

Sim Flight Option 37 outputs all telemetry PIO tags. This option
must be selected before the Snap Option or the DST option can be
executed.

Sim Flight Option 40 documents DCS telemetry or normal telemetry
and is capable of providing command receiver data and computer
interface unit data to the LVDC upon request.

LVDC upon operator request. Only DCS telemetry will be docu-

Mode 35 (Preflight DCS) provides Command Receiver data to the I
mented.

The Utilities Subroutines are used by the Preflight Monitors and the Main Loop.

Changed 15 December 1967 3-3
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3.2 SYSTEM POWER UP (Figure 3-2)

The PTC is brought to its initial power up condition at which point initialization of 1I/0
controls is performed and the LVDC forced to its power up position.

3.2.1 LVDA/ME Set Up Procedure

1.

If the DST is to be utilized, special interrupt card PIO 023 must be in-
serted into the I12 position of the LVDA/ME.,

If a CIU processing routine is to be executed, insert special interrupt
card PIO 042 into the Ill position of the LVDA/ME,

If a Command Receiver Routine (option 40) is to be executed, insert
special interrupt card PIO 016 into the 114 position of the LVDA/ME.,

3.2.2 LVDC/ME Set Up Procedure

1;

Run an LVDC clear program to insure good parity in all memory loca-
tions.

Load the LVDC with the Flight Program, Orbital and Preflight Routines.
If the Preflight Routines are not in the LVDC, load the Flight Sim indi-

cator word (SIMIND) location 2, 17, 024 with the proper bits defining the
mode to be run.

3.2.3 PTC Set Up Procedure

1.

Run a PTC clear program to insure good parity to all memory loca-
tions.

Load the PTC with the ASTEC Flight Program.

Set the Error Hold Pushbutton on, The pushbutton is located on the
Processor Display Panel,

Turn Inhibit CTRL on, then off, The pushbutton is located on the
Processor Display Panel,

Make the Printer ready.

Turn PROG REG A switches S-25, off.




Turn PROG REG B switches S-25 off.

Reader and Mode Control Panel.

The following messages will print:

PON

PLACE PIO CARDS IN THE LVDA/ME FOR,
1. CIU, PIO 042 IN I11
2. DST, PIO 023 IN I12
3. DCS, PIO 016 IN I14

IN PTC MODE SORT

3-6

Set the PTC in Data Display (DD) mode.

Pushbutton located on the Tape
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3.3 SIM FLIGHT OPERATING PROCEDURE

This outline presents the step by step procedure for selecting the Sim Flight Mode
which the LVDC Flight Programs are to run, and the type of input/output data needed.
Figure 3-3 provides a convenient diagram of the PTC switch assignments.

1. The status code, 00 will be displayed in the PTC mode lights after the
message 'In PTC Mode Sort" is printed.

a. Turn on the switches in the A-Register for the type of run to be
made.

b. Turn on the switches in the B-Register for the type of input/output
desired.

c. If it is desired to repeat a run using the same values that were entered
in either of these registers on a previous run, they do not have to be
specified again. However, if one switch position is to be changed
with the exception of Switches 11 and 12 in the A-Register, the rest
of switches in that register must be reset.

d. Activate the A-Register Sign Switch and the data in the registers will
be processed.

e. A status code 77 will be displayed and program execution will pause
until all the A and B switches are cleared. A-Register Switches 11
and 12 are exempted from this restriction because they may be used
at any time during the run.

f. The heading for the A and B Registers will be printed to provide
documentation of the type of run and the I/O selected. This printout
will be bypassed if A-Register Switch 22 is on.

g. At this point, a status code of 01 will be displayed. Now load the
Sim indicator in the B-Register switches. As before, if a run is to
be repeated, the switches may be left in the off position.

h. Activate the A-Register Sign Switch and the data in the registers
will be processed.

i. A status code 77 will be displayed and program execution will pause
until all the A and B switches are cleared. A-Register Switches 11
and 12 are exempted from this restriction because they may be used
at any time during the run.




If the SNAP Routine has been selected, execution will pause to allow
SNAP data to be entered. A status code of 02 will be displayed in the
PTC Mode lights.

After the above information has been processed, program execution
will begin if there have not been any input errors.

Operator Input Errors

The following error conditions are checked by the ASTEC Program.

a.

Invalid Sim Indicator

If the Sim indicator is zero or if the SIGN bit is set the message
"Invalid Sim Indicator, Reload' will be printed. Additionally, a
status code of 70 will be displayed in the mode lights. The operator
may reload the Sim indicator by putting the proper switches on in
the B-Register and activating the A-Register Sign Switch.

Specify Pad

If a non-repeatable run is requested, it is necessary to specify the
launch pad to obtain the correct latitude. Failure to do so will cause
the message ''Specify Pad' to be printed. A status code of 71 will
be displayed in the mode lights. The operator may now specify the
pad by turning on the proper B-Register switch and activating the
A-Register Sign Switch.

Specify Discretes or Interrupts

If a non-repeatable run is requested, it is necessary to specify
whether discretes or interrupts are to be issued to the LVDC Flight
Program. Failure to specify either one will cause the message
"Specify Discrete or Int. " to be printed. A status code of 72 will be
displayed in the mode lights. The operator may now specify the
proper input by turning on Switches 15 or 16 in the B-Register and
activating the A-Register Sign Switch.

Manual Selection of Routines and I/O during Program Execution. With
this ASTEC Program, it is possible to manually make some program
requests while a run is in process. These are described below.
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‘ a. Option Switching During Program Execution

When Options 35 or 37 have been selected, it is possible to switch
from one option to the other while the run is in process. In the case
of Option 35, it is also possible to change the Output Options. Also
the DST Option can be selected or deleted while Option 37 is in
process. The procedures for initiating this operation are given
below.

1) To change Option 35 output, turn on switch 5 of the A-Register
(indicates Option 35) and turn on one of the switches (Sign
through 4) of the B-Register for the output option requested.
Activate the A-Register Sign Switch and the new output option
will be selected. The Sign Switch should remain on for about 1
second to allow the PTC program time to read it.

2) To change from Option 35 to Option 37, turn on Switch 7 of the
A-Register (indicates Option 37) and activate the A-Register
Sign Switch.

3) To change from Option 37 to Option 35, repeat Step 1).

4) To select the DST option, turn on Switch 7 and Switch 21 of the
‘ A-Register. Activate the A-Register Sign Switch.

5) To delete the DST Option, repeat procedure 5), but allow Switch
21 of the A-Register to remain off.

4, Manual Operations with Sim Flight Option 40
Option 40 is designed especially to check out the orbital LVDC programs.
It is convenient to have the capability to provide input data to these pro-
grams any time during program execution. Therefore, the following
procedures are available.

a. CIU Operating Procedure

Switch 14 and 15 of the A-Register provide CIU data as follows:

Switches 14 and 15 - 0 No CIU Data
14 -1 Variable Data
15 -1 Constant Data

Activate the A-Register Sign Switch to initiate the data input.
l A-Register Bits 1 - 6 must be all zero.
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Command Receiver Operating Procedure

The Command Receiver may be exercised under 3 modes: the Auto-
matic Mode, the Automatic Modified Mode and the Manual Mode.

The Automatic Mode will issue command receiver data to the LVDC
Program from PTC Memory. To operate, place in A-Register
Switches 1 - 6 the six bit octal number which selects the mode com-
mand, activate the A-Register Sign Switch and the data will be issued
to the LVDC.

The Automatic Modified Mode will issue command receiver data to
the LVDC program from PTC memory, but the data will be modified
to produce certain errors as indicated by the B-Register input shown

below:
S-12 Input words to fail
13-15 Number of failures
16 Sequence bit error
17 Complement error |
18-25 Spares

Up to 13 input words will fail, '"X'" number of times each, in the
manner specified. Count the mode command as the first word. To
operate, place in the A-Register Switches 1-6 the six bit number
which selects the mode command. Activate the A-Register Sign
Switch and the data will be issued to the LVDC.

The Manual Mode will issue command receiver data to the LVDC
Program from the B-Register switches. Place in the B-Register
Switches S-23 the 6 bit data words. B-Register Switches 24 and 25
indicate the number of data words to be issued. A detailed descrip-
tion of the command receiver data format is given in Appendix B.

B Manual Operations with Mode 35

Mode 35 is designed to check out the Digital Command System (DCS)
for updating flight parameters while the LVDC Preflight Routines are

in execution.

The Command Receiver operating procedures described above also
apply for this option.

3-12 Changed 15 December 1967
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‘ 3.4 SIM FLIGHT OPTIONS

These routines will operate the LVDC Flight Program in the Sim Flight Mode. They
are selected by turning on the following switches of the A-Register.

1% Switch 5 selects Sim Flight Option 35. (See Figure 3—4). This option
outputs certain telemetry quantities which will be described later. This
option must be run to capture Switch Selector data in orbit as well as
boost.

2. Switch 6 selects Sim Flight Option 36. This option outputs the same
telemetry quantities as Option 35 during the boost phase. Upon reach-
ing orbit, the output format is all telemetry PIO tags.

3. Switch 7 selects Sim Flight Option 37. This option outputs all telemetry
PIO tags.

4, Switch 8 selects Sim Flight Option 40. This option will output either
Digital Command System (DCS) telemetry or Normal Telemetry Executive
Telemetry and it is capable of providing Command Receiver (CR) data
and Computer Interface Unit (CIU) data to the LVDC upon request. When
this option is run the platform must be powered down.

‘ 4A. Switch 9 selects Mode 35 (Preflight DCS). This option provides Command
Receiver data to the LVDC upon request and receives Digital Command
System (DCS) telemetry outputs in return.

5. Switch 11 turned on will provide decimal output when running Sim Flight
Option 35 or Option 36 during the boost phase. However, because of the
conversion time required, every other computation cycle will be missed.
If every computation cycle is desired, it is possible to switch to octal
printout while the run is in process.

6. Switch 12 is used in conjunction with the sector dump options. If this
switch is turned on, the dumps will be made in an instruction format. It
is possible to switch back and forth from instruction format to octal
format at any time during a dump.

T Switch 13 selects the proper input conditions for running an AS-200 or
an AS-500 LVDC Flight Program. This switch should be placed in the

OFT position when running with 200 programs. The ON position is used
for 500 programs.

8. Switch 14 turned on allows one of the Computer Interface Options (the
CIU option) to operate, When this option is selected, the PTC will
simulate the transfer of 10 bits of variable data from the CIU to the
‘ LVDA. The operation of this option is described as follows:

Changed 15 December 1967 3-15
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10.

11,

12,

13.

14.

3-16

Whenever the LVDC program issues a load CIU address PIO,

(PIO 042) the normal execution flow of the PTC routines will be
interrupted (this is the reason for the special PIO 042 interrupt
card requirement) and the CIU data will be loaded. When Sim Flight
Options 35, 36, or 37 are running, this data transfer will be almost
immediate. However, Option 40 provides a time delay. This delay
starts at 83 milliseconds and is decremented to 0 milliseconds in
steps of 1 millisecond for each PIO 042 received.

Switch 15 turned on also simulates CIU operation. However, in this
case, a constant data value is transferred to the LVDA instead of variable
data as in the first option.

Switch 16 turned on selects one of the Abort to Orbit Options. It will
issue the proper DCS Mode Command and interrupts to cause the LVDC
Flight Program to enter the abort routines. In the case of an AS-200
flight program, the abort commands will be issued 5 seconds after the
outboard engine cutoff. For the AS-500 case, the abort commands will
be issued 5 seconds after S-IC engine cutoff.

Switch 17 turned on selects the other abort option. It is similar to the
first option except for the time delay in issuing the commands. In the
AS-200 case, the abort command is issued 100 seconds after S-IB out-
board engine cutoff, and 100 seconds after S-IC engine cutoff for AS-500
programs. Both of the abort options require that the run be non-
repeatable.

Switch 18 has been reserved for the planned Compute Orbit Option. This
option will be capable of computing the orbit characteristics, such as
apogee, perigee, etc., from telemetered data quantities. This option is
not available at the time of this writing.

Switch 19 is used together with Sim Flight Option 40. When turned on,
DCS telemetry only will be output when a run is in process. If switch
19 is turned off, DCS and telemetry executive telemetry will be output
on the printer. This switch selection must be made prior to the start of
a particular run.

Switch 20 is used with Sim Flight Option 37 only. This switch turned on
specifies that the SNAP option is to be run. Prior to the start of a run,
execution will pause to allow up to 10 SNAP start and stop times to be
read into PTC memory. The format is as follows:

A switches SNAP start time scaled B16

B switches SNAP stop time corresponding to
the above start time, scaled B16
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Activating the A-Register Sign Switch, will allow these values to be read
into the PTC memory. Repeat for up to 10 start/stop times. If a zero
stop time is specified, continuous printing will begin at the specified start
time.

15, Switch 21 is used with Sim Flight Option 37 (See Figure 3-5). This switch
turned on specifies that the DST option is to be run with Option 37. DST
(Data Adapter Single Step) will stop the execution of the flight program to
allow time for the accumulated telemetry which has been stored in PTC
memory to be printed. When this storage buffer has been printed, the
DST will be released and operation will continue until the buffer is filled
again., When DST is used, operating time is increased by about a 5 or 6
to 1 ratio. If DST is not selected (Switch 21 left off), telemetry will not
be stored when the storage buffer is filled. After the buffer has been
printed, further telemetry will be stored until the buffer is filled again.
Therefore, segments of telemetry output will be stored and printed each
time storage space is available. The storage buffer will store 1024
telemetry quantities.

3.4.1 MANUAL UTILITY SELECTION

‘ The PTC A Register Switches may be used to select the following manual utility
options.

% Switch 10 turned on selects the Handload Patch Option, which
allows the operator to put patches into special PTC core

locations through use of PTC A and B Register switches.

2. Switch 23 turned on selects the LVDC Load Option, which loads
patches into LVDC core from the PTC.

3 Switch 24 turned on selects the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>