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J-~1 OPERATING INSTRUCTIONS

By designing the J-1 Camera System to remain under positive control at all
times while in orbit, efficient photogrephy of only the desired objects visible
to the camera is achieved, This control is attained by selecting the proper
Stored Program Commands (SPC) carried on board the vehicle through Real Time
Commands (RTC) sent by Telemetry Links (™) from the tracking and commanding
stations about once per Revolution (Rev), “

The heart of the control system is the "H" Timer which contains four
parallel mylar tapes, These tapes control all vehicle and payload functions.
(The vehicle herein mentioned is the Agena-which contains the power supplies,
command and telemetry equipment and attitude control system. The payload con-
tains the cameras and camers associated "black boxes"), Just before the flight
the mylar tapes are accurately punched with a program of opefations that,as the
camera passes over the pre-selected targets, will turn the camera ofi’and off
at precisely the correct position in the camera's orbit, The tapes further con-
trol t&iéiﬁ;1;eacons for the tracking stations and enable and disable the Ve#/ ¢l
commanding circuits, The fomr tapes §r3 slowly and continuously driven over a
contack head in the control ungzjs;nz;raccurate timer motor. The contact head allows
completion of the circuit when contacted by brushes dropping through the punched
holes in the tape. The drive motor speed is controleble from the ground and is
corrected to maintain the tape program completely in phase with the vehicle's
orbital position.

The payload control tapes have nine different selectable programs available,
Each program has its own channel and each channel has two sub-channels; one
for the "on" brushes and one for the "off" brushes. Each program during a Rev

Has an average of eight controlable operations. (Sometimes there are more than

eight operations punched into a particular pregram, Only eight of these programs
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can be assured unique control.) An "operation" is the sequence of events from
one "on" brush to the next "on" or Moff" brush. The distance between an "on" and an
noff* brush (or "off" commend) determines the length of camera operation.

In conjunction with the tape program system there is a stepper switch control
which is electrically in series with the tape brushes. RIC 9 commands the
eleven position program stevper selector switch. Positions 1 through 9 of the
program selector stepper switch select brushes 30 through 47 of the "H" Timer.
For example, with RIC 9 in position 3, tape channels3BL ("on") and 35 ("off")
are active., Usually not all desired operations are contained in a single pro-
gram, so other programs are selected when desired. To control those operations
within a program that are desired and those that are not wanted RIC 12 and RTC 15
have been set up @6 an intermix to control which operations are taken and which
denied.

Stepper switches RTC 12 and RTC 15 witnh 16 positions each can provide all binary
combinations up to binary number 16, ie, 0-0-0-1, 0-0-1-1l, etc. A"O" on the
stepper means an "off". A "1" means an "on". As the stepper steps singly it
will cause a certain pattern of "off's" and "on's" to be effected. These
patterns are.pre-selected from a table and the stepper switch is commanded
to that position which will allow the desired pattern and operations to be taken.
RTC 12 is designed so that it will :Zkgjggiy four operations before itw;gtomatically
transfer control over to the RTC 15 stepper switch., RTC 15 can be pre-programmed
to take sny desired combination up to four. Then RTC 15 will be stepped until
such time as it reaches position 16 where it'homes on". The stepper switches

of the particular program

are stepped each time an "on" brush/on the tape passes over the contact head.
If a program has more than eight"on"punches on a particular Rev, the added

punches above eight will be the ones that continue to step RIC 15.
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A "1" ig an/bd'poaition and electrically completes the series circuit with
the program brush. Each time the "op" brush makes a contact, the camera is
turned on and the stepper switch advanced one position., The camera will remain
on until an"off"brush comes up on the program tape. It is possible to keep
the camera on by having a series of "1's" on iﬁ:/:i:;g;r and a punched program
that overlaps "on" and "off" brushes. If an "on" brush comes up with a "o"
on the stepper, then the operation will be denied. The electrical series is broken,

Stepper control can be returned to RTC 12 from RTC 15 by commanding RTC
12 to the desired position. However, if RTC 15 has control and RTC 12 is in
position 3 (as an emample) and RTC 12 position 3 is desired for the next Rev,
then RTC 12 must be stepped around 16 times and back to position 3.there is
no other way to return control to this position. RTC 12 is now ready to control
four operations before it will again return control to RTC 15,

As mentioned above there are times when there are more than eight operations
in a program that require positive control. As this cannot be done with the
RTC 12 and 15 combination a compromise situation has been built in using what
1s know as a brush intermix control.(BIC). BIC provides a brush (Brush L8)
which will step the stepper w switcﬁes in the same manner as an "on" brush in
any of the nine programs., RTC 12 and RTC 15 are set up as before to accept or
deny the operation. The RIC's are set according to the desired latitudes it to
be covered as is shown by consulting the Interference list and the Consumption

operation
List. Brush 48/will not provide accurate coverage. It will allow a compromise
operation that will take some or most of what is desired, The purpose is to
conserve the maximum amount of frames of payload. It is possible that less frames
Hill be used by taking the normal course of RTC commanding rather than going
to Brush L8. The Duty Operator will have to determine this. To get to BIC, RTC 11

one o
is commanded intz‘positions 6 through 10 to the appropriate position (usually 6),
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EMERGENCY SITUATION: If RTC 12 and RTC 15 should become inoperative or
stick in an off position, then RTC 9 may be commanded into position 10 or 11
where it will respectively allow all operations in stereo of program 1 or L
to be taken. This by-passes the Ops Mode Select (RTC 11) and RTC 12 and RTC 15.'

OPERATIONS

During his watch the Duty Operator (DO) regularly uses four different
computer produced lists: The Operations Control List, Consumption Listing,
Acquisition Schedule and Interference List.

The Acquisition Schedule gives the Rev Number, Station acquiring, elevation in

degrees of the vehicle above the sewchorizon as seen from the station, GMT of
acquisition, latitude of rise and fade and duration of acquisition in seconds.
This listing is updated daily.

The Operations Control List (Cps List) gives the Rev. Number, Station acquiring,

and commanding, Programs and their operations and number of operations per
program. This list is updated daily.

The Interference List gives the vehicle tape time of all events occuring during

the tracking station acqhisition and shows the restricted times when no commanding
is to be sent to the vehicle unless during the emergency situations.

The Consumption Listing is a list of the Rev, Number, Programs and number of

frames taken per operation in each program.

COMVYANDING of the vehicle can only take place under strict conditions.
Tracking stations must have 5° elevation (except a minimum of &° for-
before the Consumption List will use that station as the Primary Commanding
Station. However, depending upon obscura, some stations can achieve commanding
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with elevations of 2° or lower, This case always requires careful analysis to
determine the feasibility of such an operation. The maximum elevation of a
station can be determined from the Acquisition List. The Time Limitations on
comnandiné can be determined from the Interference List. In the Acquisition
Schedule the length of tape time that a particular station sees the vehicle
is given as well as the events that are to occur in the payload and vehicle
during the acquisition.

On several Revs during the day a program of engineering operations are
scheduled while the tracking station has acquisition of the vehicle, vThese
operations are listed in the Interference List. During these engineering periods
the payload cameras will be operating unless the engineering operation has been
denied. At any time the camera has the potential to operate during a station
pass, that period is designated a Restricted Period. Curing this Restricted
Period no commanding is allowed unless special circumstances prevail which
necessitate the exercising of careful commending. This will be done only under
the direction of Chief of Cperations, amiys

The special circumstances arise when the operator has less than 100
seconds before or after the Restricted Period in which to command the vehicle.
If such e situation should arise and the operator does not have a back wp station
with which to complete his commanding, then he must determine what com_manding
can be done during the restritted period and what before and after. The operator
consults the Interference List to determine which programs are operational during
the pass. If possible, the operator will command the RTC 9 into a program that

Aesti . Ted Feried o
has no operations during the pass. Then during the Restricted Period the operator

~ will be able to set RTIC 12 and RTC 15 into the desired settings without fear of

To The M loed,
causing a problem an—tho—-veztele After the Restricted Period ends, the operator

has only to command RTC 9 into the desired program.
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The reason caution is desired is because it is possible to command the-
ﬂ‘o cram  To JeeThes
cnméra—out—utq program while the camera is actually operating., If this is done,

the camera 414 continue to operate thnouehout-:hg-pne until such time as Wﬂe—rf"'n b
o "85 " CaTor oo/
"redundant off" brush is reached at—ihe—snd=ef the pass, This will waste frames.
Cormanding of RIC 6, 8, 10, 11, 1k is done only under the directiocn of the
Chief of Operations. The payload section is disabled by placing RTC 11 in
position 11. The payload is activated againg by placing RTC 11 into the appro-

<l el w 720 M
priate pasition. The payload is disabled only

Omerations.,

OPERATING PROCEDURES

The Duty Operator shall familiarize himself with the possible camera
operations, acquisitions, times of acquisitions, loading restrictions, station
restrictions and possible number of bundles (operations taken in one or more
successive Revs where no station acquisition is possible) at least three Revs
ahead of the current Rev in progress. The operator will notetthose stations
with an acquired elevation of 2° or more that can be used for commanding.

The operator shall fill out the Operator's Log with the selector positions
that should be indicated when the vehicle is first acquired on a Rev. The operator
will note those autosteps ( steps of the selector caused by camera operation during
a station acquistion) which will occur during a particular stations acquisition,
The operator will further note on the log the station and GMT of the firs£
acquisition as ﬁell as any command restriction times. The operator should be
ready to receive the command order about one half hour before vehicle acquisition.
The command order or "Loading" is called a- and will be called in from
the AP TWX facility in the form given iﬁ the -manual. Upon receipt of the
"Loading" the operator will repeat back to the AP TWX facility the letters and

numbers given over the telephone,
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The operator will then bracket in pencil on the Consumption Listing the
program to be taken and circle the operations in that program that are desired.
Nothing is 2;;;ﬁ:z;th the operations to be denied., As the commanding operation is in
binary form, ie. either on or off, the operator will place a "1" (on) in the
square on the Operator's Log opposite the operation number on the log that is
desired. He will place a "0" (off) after the operation number on the log that
is to be denied. The "0, 1" listing is the binary complement of the circles on
the Consumption Listing, The operator will place the program number to be used
tnier the proper space under the RTC 9 column. The operator will note the pattern

' 1m The Cperatar's Loy

of 1's and 0's formed by writing in those operations desired and denieqr He
will then consult the table in the back of the operator's loéjgﬁﬂ choose the
combination of binary numbers that match the first four operations. The stepper
number for RTC 12 will be found above the first of the four binary numbers in
the horizontal table, This stepper number is placed in the columm on the
operatoi's log under RTC 12, The remaining operatdions binary numbers in the

a

vertig}e column on the operation log are checked for their combination and
again looked for in the stepper combination table at theb::ﬁ of the operators
log. The group that matches will provide the proper stapperihumber for RTC 15,

The operator will list the priority of RTC commanding on the log and await
the call from the FTFD area to confirm the tommanding or lack of commanding as
well as the priorities of commanding and the time restrictions. The RTC selector
positions will be confirmed as to the order in which they will be as the vehicle
fades from.the station acquisition. The operator will monitor the tracking station
briefings given by the STC personnel to determine that the proper commanding

is sent. The operator will monitor the TV screen to see that the commands appear

on the "augi" data as received by the vehicle,
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NOTE: If the command loading from the AP TWX facility has not been received fifteen

minutes before the time of final station briefing by either the operator or the

FTFD, then the operator will call the AP TWX facility to inquire as to the arrival

of the command loading. If the TWX facility is unable to provide any message due to

delays in Washington, then the operator will call the SOC in Washington ten minutes

before acquisition. The operations loading will be requested directly over the outs:

outside telephone. As soon as the loading is received it should be relayed to

the FTFD for his use and to provide double checking of the correct vehicle commandiny.
After the vehicle has been successfully commanded, the number of frames

to be taken are totaled on the consumption listand added to the estimated total

of frames already taken. At the noon and night engineering passes the opestor

will receive the actual count of frames taken from the TM Analyst and will con-

tinue the frame count using the actual totals. A-message is sent out

after each engineering pass according to the form set forth kn t.he-book.
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ABBREVIATIONS

AP - Advanced Projects

Brush - Brush, as in "Brush 48" refers to the holes punched in the mylar
tape as well as the actual brush itself making contact through the
hOIeSO

FIFD - Field Force Test Director

MICROWAVE - The microwave link wit.h.from the STC. It is used to transmit
accurate te om the vehicle, It is usually used
only during

Payload ~ Refers to the AP side of the vehicle. Also refers to the film
which is measured in frames for consumption.

RTC - Real Time Command

SCF - Satellite Control Faclity

S0C - Satellite Cperations Center-
SPC - Stored Program Command

STC Satellite Test Center

TWX - Teletype Exchange

Vehicle = As in vehicle side means the Agena or Agena side of the interface.
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