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1. SCOPE

1.1 Scope. This specification defines the capability and performance
requirements for the Program{iBSatellite System. The Program{ili}
Satellite System major elements as defined in this specification shall be
the Thor booster, the Agena orbital vehicle, the radio guidance system,
and the primary payload,

1.2 Function. The functions of the Program-Satellite System shall
be to place and support in orbit primary and secondary\payloads. In
addition, the system shall provide for the recovery of two capsules
from orbit.

1.3 Descriptive Title. The descriptive title of the total system is
Program @i Satellite System, herein called the system.

1.4 Contractual Limitations and Variations. This specification shall
not be intended to change, and shall not change, the contractual obliga-
tions ot Lockheed Missiles and Space Company or those of other con-
tractors, except as to the issuance of this system specification, LMSC
1417524, but shall serve only to c cordinate into 2 system specification
the Program @B activities of LMSC and other contractors, as directed

by R Contrac NN .

2. APPLICABLE DOCUMENTS

2.1 Government Documentis. The following government documents,
with issue¢ dates as listed below, form a part of this specification to
the extent specified herein:

Standards
\NIL-5TD-442 Cable {Wire) Two Conductor

12 December 1957 Parallel (Ripcord)

Publications

ANA Pulletin No., 438t Age' Controls for Synthetic
15 September 1964 Rubber Parts

Air Force Missile Test Center Airborne Flight Termination
Regulation 80-7 Systems (Range Safety)

25 Septeinber 1958

(Copies of specifications, standards, drawings, and publications
as reguired by Contractors in connection with specific proccurement
functions should be obtained from the procuring activity or as
directed by the contracting officer.)

-CONHDENTAL g
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2,2 Other Documents. The following non-govefnment documents with
issue dates as listed helow form a part of this specification to the extent
specified herein:

Lockheed Nissiles and Space Company (LMSC)

Specifications

134350978 Agena D A:t Section, Program

24 Narch 1964 Space Allocations

1414691C Specification, Satellite Control

17 January 1664 Subsystem for Program (i Satellite
Vehicles 39205, 1601 and Up

14165594 Detail Specification, Model

15 August 1964 39205, Program il

T-3-3-00C1 Design Control Specification

Primary Payload
T-2-3-004 Payload Interface Specification

T-3-4-001 Design Requirements Specification,
Primary Payload . o

Drawings

13242106 Vehicle/Payload Mechanical
Interface

1345366B LV-2A, SLV-2/Standard Agena
Mechanical Interface

1358140 Secondary Payload Mounting
Hole Patterns

136399¢ Secondary Payload Mounting
Hule Patterns

1365461 Antenna Configuration Drawing,
Guidance

1397367 Paint and Marking

1398571 SLV-2A/S-OlE Electrical
Interface

1392138 Agena/AGE Interface

ZP10762P , tandard Research Payload

(LMSC, RP) Aft Rack Equipment Panels
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Publications

A068386
21 June 1963

A069558B
7 Auvgust 1963

A315106B
30 December 1963

A381275
12 July 1963

A 705291
1 November 1964

A386369
SDR-6

SPEC NO. 1417524

DATE 8 January 1965

Umbilical and Test Plug Pin
Assignments

Reliability Program Plan,
Program

Trajectory Performance,
Model LV-2A/0O1B

Test of Attainment Reliability
Requirements and Goals

Program @i Quarterly Reliability
Estimate and Analysis Report

Program@BSystem Design
Requirements {or Vehicle Payload

Interface

Douglas Aircraft Company (DAC)

Specifications

Ds5-2345A
! July 1964

Drawings

1A 18080

1BUT688

837064

~a)

Western Electric

Swnecitications

G.5. 19-900

G.S. 64-250

Detail Specification DSV -2C
(SLV-2A) Space Booster

Standard Instrumentation Kit
First Stage Booster

Flight Controller

Multicoder High Level PDM

Inter Range Instrumentation Group

IRIG Document

106-060
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(Applications for copies of non-government documents should be
addressed to the appropriate organization at the following addresses:

a. Lockheed Missiles and Space Company
P.O. Box 504
Sunnyvale, California

b. Douglas Aircrait Company, Inc.
Missile and Space Systems Division
Santa Monica, California

c. Western Electric Company, Inc.
Defense Activities Division
North Carolina

- 2.3 Specification Tree, The specification tree shown in Figure 1
depicts the tirst sublevel of Program-Satellite System speciiications.

vkt ! 4
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3. REQUIREMENTS

3.1 Operational Performance.

3.1.1 Primary Mission. The primary mission of the system shall be
to place into orbit and to support a primary payload with objectives as

specified in section 3.1.15 of this specification. -

3.1.2 Secondary Mission. The secondary mission of the system shall
be to provide accommodations for secondary payloads as specified in
section 3.1.16 of this specification. The secondary payloads shall be
flown on the basis of non-interference with the primary payload mission.

3.1.3 Mission Capabilities,

3.1.3.1 Orbit Parameters. The system shall be capable of a range of
missions with orbit parameters generally within the following limits:

a. Period: 88 minutes to 92 minutes

b. Inclination: 60 degrees to 140 degrees

b

c. Height of Perigee: 80 nautical miles to 220 nautical miles,. ... ..z 5 ..

v

jt

R4 v e EETAL LSS L g

The ecffects of mission selection on the weight-in-orbit capability shall be
as specciried in detail in section 3. 1.7 of this specification.

3.1.3.2 \iission Selection. The capability of the system to incorporate
or change missions within the orbital parameters specified in section

-

3.1.3.1 shall be limited as follows:

3.1.3.2.1 New Missions. Incorporation of a new mission not previously
{lown and without complete prelaunch data shall require 22 working days
prior to launch.

3.1.3.2.2 Repeat Missions. Repeating a previously flown mission with
compgplete prelaunch data shall require 17 working days prior to launch.

5

5.1.3.2.3 Alternate Mission. An alternate mission shall be inter-
changeable with a specilied primary mission up to 17 working days prior
to launvh,

301033 ¢ Mission Duration. A nominal mission shall consist of a total of
cizht active days ot flight., During the active periods the orbital vehicle
shall he attitude stabilized with command links uperating and with the
vrbital programmer controlling the payload and orbital housekeeping
tunctions, The system shall be capable of entering a passive period
lasting up to 11 days, either during or immediately following the active
'licht. The system functional description is included in section 3.1.5.

4

. yi',.;.‘
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3.1.3.,4 Recovery Capability., The system shall provide both primary
and independent backup subsystems for ejecting recoverable capsules.
Detail of the recovery system shall be as specified in section 3.1.12 of
this specification.

3.1.4 Flight Systemn Elements. For the purposes of this specification,
the [light system shall consist of the Thor booster, the radio guidance
system, the Agena orbital vehicle, and the primary payload. These
flizht system clements shall contribute to the overall mission by per-
forming the rollowing functions:

3.1.4.1 Thrust Augmented Thor (TAT) Booster. The function of the
Thor booster shall be to deliver the orbital vehicle with payloads to a
predetermined point in space with a predetermined velocity vector. The
Thor booster's _ontribution to the satellites’ orbital energy and the Thor
booster's error contributions to final orbital parameter errors are
specified in section 3.1, 8 of this specification, The Thor booster shall
be used for providing the initial lift-off, thrust, and flight control re-
auircd for launching a space {light payiocad. The Thor/Agena/primary
pavivad comfiguration is shown in Figure 2. The Thor booster shall be
a vertically-launched, liquid-fueled space booster powered by a main,
gimballed rocket engine and three thrust-augmentation rocket engines.
The main engine shall provide pitch and yaw control by gimballing. in

the pitch and yaw planes during the powered flight phase, Two gfmballed_> ‘

vernier rocket engines shall provide roll control and shall augment the
main engine tu provide pitch and yaw attitude control prior to main
engine cutoft (MECO). Three solid propellant rocket engines shall
suvplement the thrust of the main liquid-propellant engine. They shall
be miounted externally on the aft section of the booster and shall be
jettisoned after their burnout. The booster-shall be controlled by the
flight controller (DAC Drawing 1B07688) during powered flight. The
flight controller shall maintain vehicle stability and shall direct the
vehicle to the guidance initiation point. The operational tolerances at
MECO shall be plus or minus four degrees in tlight path angle, five
nautical miles in position, and 500 feet per second in velocity (without
radic cuidance), With radio guidance, ground initiated signals may be
received in the vehicle to cause the main engine to gimbal pitch and yaw
attitude rates of 1 2 degrees per second. An accuracy of within one
percent of the computed radio guidance steering commands shall be
achieved, Radio guidance steering shall be enabled by the ‘light
controller and shall be terminated by the radic cuidance cor:manc or
Ly the Jdicht controller at or near “fECO. The Jhor Bopsic r shall
comfri to DS-2345A "'Detail Snecification DSV -1C (DEY2A' Space

Pooster .
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3.1.4.2 Agena (Model 39205). The Agena shall perform both ascent
and orbital functions. The ascent functions of the Agena shall be to:

a. Provide a means for relaying radio guidance correction com-
mands to the booster during ascent. '

b. Provide thrust with an oriented vector for injection of the
Agena with payloads.

The on-orbit functions of the Agena shall be to:

a. Provide a stable test platform for both the primary payload
and secondary payload.

b. Provide the required electrical power to the payloads.

¢. Provide a means for real-time commanding and stored-program

. commanding of the payloads.

<

d. Provide a means for sending payload information back to the
ground.

e. Provide a means for ejecting two recoverable capsules from
orbit. 7

The Accena vehicle shall be a liquid-tueled second stage booster, launched
by a Thor (SLV-2A) booster, and powered by a gimballed rocket engine
which shall srovide pitch and yaw control during powered flight, The
venicle shall house and support the system components and modules
that comprise the Program Model 39205. The vehicle shall provide
sat. 'lite attitude, environmental protection, and a support platform for
the payloads and required flight equipment. The four major sections

¢l the vehicle shall be the forward section, the tank section, the aft
scotion, and the booster adapter section. The forward section shall
have mounting provisions for the Program @i payloads, and shall
acvommodate the major part of the basic vehicle system equipment,
The tank scction shall consist of integrally constructed, dual-chamber
oropellant tanks which shall supply the vehicle rocket engine. The

aft section shall provide support for required system equipment in-
cluding the rocket engine, structural assembly, gas reaction jets, and
hydraulic system. The booster adabter section, which shall attach

to the aft part of the tank section, shall be designed to support the
entire Acena vehicle with payloads when attached to the Thor booster.,

A\t s¢paration of the Agena vehicle from the Thor booster during the
as..nt phase, the adapter section shall remain attached to the Thor

boouster,

The nropulsinon system shall consist of a rocket engine and components
required to develop a nominal thrust of 16, 000 pounds. The engine shall
Le designed for a nominal thrust duration of 240 seconds. The propel-
lants used for engine operation shall be unsymmetrical dimethylhydrazine

\
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(UDMH) and inhibited red fuming nitric acid (IRFNA). The propellant
tanks shall be pressurized with helium to insure proper propellant
pump operation. '

An electrical system shall be provided to supply electrical power to
operate vehicle electrical equipment.

A guidance and control system shall be provided.

Vehicle electronic equipment shall be provided for command, orbital
programming, gathering and transmitting telemetry data, and for
tracking functions,

3.1.4.3 Radio Guidance System. The function of the Radio Guidance
shall be to increase guidance accuracy by providing real-time sequenced
events and real-time steering corrections to the Thor booster and to
the Agena vehicle during their boosting phases. Steering corrections
implemented by the radio guidance shall be in the nature of vernier
currections, and if none are received, the onboard guidance shall
continue to function in the pre-programmed inertial mode. Similarly,
the sequenced events, namely, booster MECO and separation, and
Agena timer start and velocity meter enable, shall be actuated by the
program timers if they are not commanded by the radio guidance
system. Henge, failure of the onboard radio guidance equipment, lack
of adequate tracking data, failure of the ground-to-vehicle radio com-
mand link, or failure in the ground computer facility shall not interfere
with the standard inertial guidance mode of operation. The vehicle-
borne functional components of the radio guidance system shall include
a radar transponder to aid ground tracking, a command receiver, and
circuitry for utilizing the RF commands to control various activities
vt the Agena guidance system components. The ground-based com-
nonents of the radio guidance system shall include a radar tracking
station, which tracks the vehicle and transmits RF commands, and a
comuuter which processes the tracking data, computes trajectory
corrections, and issues stecring commands and timely discrete com-
mands. The radio guidance system shall have capability for seven
command signal formats, but only five shall be used for Program
These include the four steering commands (pitch up, pitch down, yaw
richt, yaw left) plus a discrete signal,

The steering commands shall cause attitude changes of the vehicle
durinz engine burn to implement thrust vector corrections, These
ccrrections shall result from the computer calculation of anticipated
vutorl conditions repeatedly predicted from the radar tracking data

and < ontinuously compared with the desired vedocity state of the vehicle
at cutofi, The radio guidance system shall not force the vehicle to fly
a nominal {light path, but shall command steering corrections to assure
a spccified velocity vector at cutoff,
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The discrete command shall be a specific pulse group transmitted to the
radio guidance receiver each time the Ledex switch is to be triggered to
a new scquenced position. Four Ledex switch positions shall be used
for the Agena. The ""sequence-zero' position shall be an open ci‘cuit. )
The '"sequence 1'' position shall energize the booster MECO and release
the Agena standard D-timer brake. The ''sequence 2' position shall
cause booster separation. The ""sequence 3' position shall enable the
velocity meter which, after a preset velocity-to-be-gained is achieved,
commands the Agena engine,

3.1.4.4 Primary Payload., The primary payload shall perform the
functions specitied in section 3,1, 15 of this specification,

3.1.4.5 System Exclusions. Although aerospace ground equipment
{AGE) and the tracking station network are necessary components of the
Program-Satcllite System, these shall be considered ancillary for
purposes of this specification and shall not be specified in this specifi-
cation. However, this specification shall cover the electrical and
meochanical interfaces between the system and AGE and also shall cover
the RE interface between the system and a typical tracking station. The
System's capability to accommodate and support secondary payloads
shall be included in this specification. However, the secondary payloads,
which vary from vehicle to vehicle, shall not be included as a part of -
the svstemn as defined for this specification, except for Link 2 telemetry
which is considered standard equipment even though it is physically
lovated on the secondary payload side at the interface.

-

3.1.5 System Functional Description. A nominal ascent program shall
be programmed by the broster programmer for the Thor boosting phase
o: the flight, and by the Standard D-Timer for the Agena boosting phase,
Refinements of the trajectory shall be provided ip the form of pitch and
vaw corrections to the Thor and Agena by the radio guidance system.
The radio guidance system also shall command major events such as
MECO (main engine cut off), stage separation, and velocity meter
cnable. These functions shall be as described in section 3.1,11,
Foliowing injection into orbit the Agena with payloads shall be yawed
into a tail-first attitude and stabilized in this attitude. The orbital
programmer shall provide programming for payload events and vehicle
housekeeping functions such as turning on telemetry links and the S-Band
c.oinmand and tracking link during station acquisition. The S-Band link
shall nrovide real time commands to the payloads, and to the vehicle

or hous=eckeeping functions., Two VHF Zeke command links shall provide
real time commands to vehicle functions,

The vehicle shall be capable of entering a passive mode on command,
Durine the passive mode the vehicle shall tumble to maintain temperature
stability. All electrical power shall be shut off with the exception of
auxiliary power to the secondary payloads, the Zeke Command link, and
telemeter Link 1, which can be turned on by command,



T=Te— -2 SPECNO. 1317524 !
DATE _8 January 1965

Reactivation shall be by command. One complete deactivate-reactivate
sequence shall be possible. The reactivation shall be limited geographi-
cally to the station at which deactivation occurred.

A primary recovery system shall be provided as well as a backup
system. The primary recovery shall be selected and enabled by real
time command. Initiation of the primary recovery sequence shall be
by the H-Timer. The orbital test vehicle shall eject the recoverable
capsule at an optimum retro-{iring attitude. The secondary recavery
system shall be an independent system capable of ejecting the capsule
in the event of primary system failure.

3.1.6 System Interface Requirements. Prior to specifying specific
interface requirements, the command, information, and power flows
are discussed.

3.1.6.1 Command Flow. The system shall utilize stored program
commands and real time commands. During the Thor boost, stored
program events shall be programmed by the booster programmer. Real
time events shall be commanded through the radio guidance system or
through the range safety link. During the Agena boost the Standard
D-Timer shall program stored program events. The real time event
shall be commanded through the radio guidance system. During the
orbit phase stored program commands shall originate in the orbital
prograinmer, Real time commands shall be sent by either the Zeke
or 3-Band command links. The recovery events shall be programmed
by citner the recovery timer or the lifeboat timer., Deactivate and
rcactivate sequences shall be programmed by the Standard D-Timer.
During ground testing, umbilicals and test plugs shall handle all com-
mands necessary to assurc flight readiness, The general command
i'ow shall be as shown in Figure 3. Dectailed requirements for com-
mand and tracking arc specified in section 3,1, 14,

3.1.6.2 Information Flow. Booster diagnostic and status information
shall be transmitted via a booster telemetry link. See Figure 4., Details
.f the booster telemetry link are specified in section 3.1,13, Link 1
shail handle payload information as well as Agena status information.

Details of Link | are specified in section 3.1, 13,

)

Lini 2 shall handle sclected Agena status information redundantly, as
well as secondary payload information, In addition Link 2 shall be used
t« rvcord and transmit primary payload data when required by the
vart:vular primary payload being flown., Detailed requirements for
Link & arc specified in section 3.1, 13.

During the recovery operation, primary payload status data shall be

transmitted via a capsule telemetry link, Requirements for this link
arc specified in section 31,13,

-



1417524

SPEC NO.

MO[] puBWIWOD °¢ 2andi

DATE 8 January 1965

. ALIAVS
aNYE-s 118 IN3Z TNy
3DVAUILNI 4
1IN YQIN9 ‘ 7 'ON [ 'ON
olava 3AIZ | 3N3Z _ AL3dVS | ALIAVS
39NVY | 3ONVY
e ARSEE—— }
< -
Pnves tﬁ\\\lg SNOILONN 3
- JONVAINY
Y 4315009
SNOILDNNA
fa——————4 HIWWYHOO N .|I|I||“ FIADIH3A
< Aviigdo
_ |
avolavd YNIOV
AdVYNINd
¥315009
FJOVIHIALNI
W3ILSAS/ 30V
39V 39V 39v

13



|

'
- DATE _8 January 1965

1417524

SPEC NO.

NOILYWYO4NI dV

AN dv

IDV4YILNI Jd

LN

%

Mol uoljrwiioyu] ‘¢ 9andi g

ZANIT

\4

N .
A

-

NOILVWHOINI
FIDIHIA 1§31

"~

ANITT 3315008

\%

L e

3OV4Y¥ILNI IOV

mm— ERA

04N
- 8315008
|
inmmozouwm
L 04N
dy
3ov 39V

14



CONFIDENTAL

SPEC NO. 1417524

13
DATE 8 January 1965

During ground testing, umbilicals shall be provided to handle all status
and diagnostic information necessary to assure flight readiness.

3.1.6.3 Power Flow. The booster shall be provided with an electrical
power system as a source of 115 volt ac, 3-phase, 400 cps power, and
28 volt dc power as required by the various booster equipment. The
electrical power distribution shall be as shown in Figure 5. During
ground operations and check-out, power shall be provided by means of
umbilical connectors. The orbital test vehicle shall be provided with an
electrical power system as a source of 115 volt ac, 3-phase, 400 cps,
power and 28 volt dc regulated and unregulated power as required by the
Agena orbital vehicle, the primary payload and the secondary payloads.
The primary payload shall provide its own power during recovery only,

3.1.6.4 System Internal Interfaces. The interfaces internal to the
svstern shall be as specified in the following subparagraphs.

3.1.6.4.1 Thor/Agena Interface.” Because the Thor adapter shall be
used to mate the Thor to the Agena, there shall be two distinct inter-
faces involved, namely, 1) The Thor/booster adapter and 2) Agena/
Looster adapter interfaces.

3.1.6.4. 1.1 Mechanical Interface. The Agena/adapter mechanical
interface shall be located at 5-O 1D station .384.0. The Thor/booster
adapter mcchanical interface shall be located at S-O1B station 492, 21
(31.V-2A station 107}, The booster shall be finally mated to the Agena
at the Thor/booster adapter interface, but shall separate at the Agena/
adapter interface by detonation of an explosive cord encircling the
station. The mechanical interface shall conform with LMSC Drawing
13453668, "LV-2A, SLV-2/Standard Agena Mechanical Interface."

3.1.6.4.1.2 Electrical Interface. The Thor/booster adapter electrical
interface shall consist of one connector, P106, which carries commands.
Sce Figure 6, The Agena/booster adapter electrical interface shall
consist of two connectors; P700, which carries commands, and P701,
which provides for instrumentation. P701 shall provide for 8 tempera-
ture transducer outputs. P106 and P701 shall provide for radio guidance
steering commands to the booster. P106 shall provide for two re-
‘dundant sets of destruct signals. Backup destruct signals shall be
nrovided by a separation switch which shall actuate on premature sepa-
ration. P106 and P70l shall carry sequence 1 and 2 enable signals from
the Thor booster timer. P106 and P701 shall provide for carrying the
radic guidance MECO command from the Agena to the Booster, back

to the adapter to disarm the destruct system, and back to the Agena to
start the standard D-timer. The vernier engine cut-off (VECO) com-
mand shall cross P106 to provide a backup disarm to the destruct system,
This signal shall cross P70! to actuate appropriate Agena functions. The
separation signal shall cross from radio guidance and from the D-timer
through P700 to the separation detqnator and retro rockets located in

the adapter. The clectrical interface shall conform to LMSC Drawing
1398571, "SLV-2A/S-O1B Electrical Interface,

, ' 15
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3.1,6.4.2 Agena/Radio Guidance System Interface. The interface
between the Agena and the vehicle borne radio guidance equipment shall
be the equipment mounting brackets and one electrical connector.

3.1.6.4.2.1 Mechanical Interface. The vehicle-borne radio guidance
cgroup with antennas shall be mounted in the Agena vehicle in accordadnce
with the requirements of LMSC Drawings 1397367 (S-O1B) and 1365461

(Program

3.1.6,4,2.2 Electrical Interface. The signal interface between the
radio guidance system and the Agena shall be essentially passive and
shall be fail-safe. In addition to DC power, the operating interface
shall consist of four gyro torquing reference signals from the guidance
units, two gyro torquing signal channels from the radio guidance system,
plus three discrete signal sequenced circuits. The gyro torquing signals
shall originate within each stage and the appropriate pitch and yaw signals
{un uor down, right or left) shall be switched into the two return lines as
a result of RF signal actuation of the steering relays. The MECO and
buoster separation signal voltages shall originate within the booster,

and the velocity meter ¢nable signal voltage shall originate within the
Agena guidance system. These circuits shall be closed by response of
the Ledex switch to the radio guidance discrete signal, Failure of the
radio guidance system to supply steering or discrete commands shall
not interfere with normal operation of the onboard systems in their -
normal inertial modes. The remainder of the interface shall he telem-
ctry monitors and test and checkout circuits, Telemetry outputs shall
monitor the transponder magnetron current, the transfer relays which
switch the radio guidance system f{rom the booster to the Agena aiter
{irst stage separation, the command receiver AGC, and a combined
function monitor whose output voltage level indicates various combina-
ti ns of sequence stepper, steering relays, and discrete signal actuated
circuits functioning at the time. Alsoc, there shall be several circuits
which shall be used only during installation, systems test, and ground
checkout, and which shall permit operation, cycling, or lockout of
various components.

5.1.6.4.3 Agena/Primary Payload Interface.

3.1.6.4.3.]1 Mechanical Interface. The Agena/primary payload
mechanical interface shall conform with LMSC Drawing 1324216,
"Vehicle/Payload Mechanical Interface.

5.1.06.4.3.2 Electrical Interface. The Agena/primary payload
el: ctrical interface shall consist of plugs designated AP21, 22, 23 and
24, Sce Figure 7. These plugs are designated as the Pyro, ‘Power,

~.ummand, and Telemetry connectors, respectively.

a. APZl, the Pyro Connector, shall provide for the following:

1) Two complete pyro circuits

2)  The following events signals:
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3 CONTROLS

PITCH & ROLL INFORMATION

Figure 7, Agena/Primary Payload Interface
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a) Agena engine burnout
b) Capsule Arm \
c) Capsule Transfer
d) Capsule Separate
e) Transfer to Experiment #2
f} Deactivate Command
g) In Flight Reset (Booster Separation)
3} The following monitors
a} Pyro-Mode Monitor (C-6)
b)Y  Advanced Payload Monitor (AP-21)

AP2Z, the Power Connector, shall provide for the following:

1)  Four circuits of unregulated plus 28 VDC ‘ .
2) Two circuits of regulated plus 28 VDC

3)  Two circuits of regulated minus 28 VDC

4} Two circuits of single phase, 400 cps, 115 VAC

AP23, the Ccmmand Connector, shal{_gr‘ovide for the
following:

1y  Twenty-six orbital programmer channels
2) Seven 5-Band commands

3) Three primary payload controls from the Agena
umbilical

1) Four tape rccorder control commands from the primary
payload to the secondary payload interface.

AP24, the Telemetry Connector, shall consist of the
following:

1Y Twenty-f{ive telemetry monitors from the primary
payload

2) Twelve umbilical monitors
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3) Primary payload telemetry on/off control

4) Three primary payload controls from the Agena
Umbilical

5) Pitch and roll channels from the Agena guidance to
the primary payload. ’

3.1.6.4.4 Agena/Secondary Payload Interface.

3.1.6.3.4.1 Mechanical Interface. The secondary payloads shall be
mounted on the aft racks of the Agena. LMSC Drawings 1363999 and
1358140 specify the hole patterns for mounting secondary payload panels
on the Agena. Space envelopes shall be as specified in section 3.1.16
{Sccondary Payloads).

3.1.6.4.4.2 Electrical Interfage, The electrical interface for the
“cena/sccondary payload 1s shown in Figure 45 of section 3. 1. 16.

a. C1I317, Telemetry Connector, This connector shall have
provisions for carrying commutated vehicle status infor-
mation from the Agena to the secondary payload to be
transmitted over Link 2, Power for the vehicle commutator
shall be supplied through this connector to be applied when-
ever Link 2 is functioning. Primary payload information
to be recorded on two tracks shall cross through their con-
nector to the secondary payload. 3ix individual vehicle status
measurements shall cross this connector for commutation
and transmission by Link 2. Fifteen secondpry payload
measurements shall cross to the Agena for commutation and
transmission by Link 1.

. C1J318X, RF Connector. This connector shall carry the
output of the Link 2 transmitter located on the secondary
payload side of the interface to the Agena umbilical for
monitoring Link 2 status prior to liftoff,

¢. C60P2X, Command Connector. This connector shall carry
power in the form of Z8 VDC unregulated and 28 VDC auxiliary
to the secondary payloads. Ten channels of programmed
events shall be provided from the Agena orbital programmer
tu the sccondary payload for experimental events, Two ad-
ditional channels shall be provided to control Link 2. A tape
recorder '"'read-in' and ''stop'' command shall be provided
to the Link 2 tape recorder. Other commands from the
Agcna to the seccondary payload shall include "TLM Disable",
“"TLM Switch to Orbit Mode', ""Deactivate, " and "Reactivate'',
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d. J350X, Pyro Connector. The pyro connector shall provide
pyro power to the secondary payload.

e. J-333X, System F Connector. This connector shall provide
the interface between the Agena and System F, an optional
payload. This connector shall provide to System F four
stored program commands, a real time command and plus
28 VDC unregulated power. The system shall provide,
through this connector, four commands to the control and
guidance system as well as a monitor to the umbilical,

f. J-337X, System A Connector. This connector shall interface
the Agena with System A, A real time command and two
stored comrnands as well as power shall be provided to the
system by means of this connector.

3.1.6.5 System External Interfaces.

3.1.6.5.1 Thor/AGE Interface, The Thor shall mate electrically and
mechanically with Aerospace Ground Equipment (AGE) by means of
umbilicals and test connectors. These umbilicals and test connectors
shall be capable of handling all the signals and information necessary
to assure flight readiness as well as handling the propellant and gases
necessary for servicing the Thor for launch,

5.1.6.5. 1.1 MNechanical Interface. The mechanical interfaces of
umbilicals shall conform to DAC Drawing (Drawing to
be provided by DAC when available)

2.1.6,5.1.2 Electrical Interface. The electrical interfaces shall
conform to DAC Drawing . {(Drawing to be provided by
DAC when available,) .

3.1.6.5.2 Agcna/AGE Interfaces. The Agena shall mate electrically
and mecechanically with Aerospace Ground Equipment (AGE) by means
of umbiticals and test connectors,

>.1.6.5.2.1 Mechanical Interface. The mechanical umbilicals shall
vrovide for propellant and gas loading as well as vehicle thermal control,
The mechanical interfaces for mechanical as well as electrical con-
nectors shall be as specified in LMSC Drawing 1399138,

3] . = y )

3.1.6.5. 2.2 Electrical Interface. The electrical umbilical and test
piugs shall be as specitied In LNSC Drawing 1399138 and shall provide
access to system functions for purposes of system-test fault locﬁion
down to a major module or component, and determination of flight
readiness. Pin assigniments on test plugs and umbilicals shall be as
specilied in LMSC/A068386.

3.1.6.5.3 Primary Payload/AGE Interface. The primary payload/AGE
interface shall be as specified in scction 3.1,15,

-CONFIDENTAL .
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3.1.6.5.4 Thor/Tracking Station Interface. The Thor/tracking station
interface shall consist of a Range Safety command link and a telemetry
link, The Range Safety signal shall conform to existing range safety
requirements. The booster telemetry shall be of the pulse duration
modulation/frequency modulation/frequency modulation type. The RF
signal shall meet thc requirements of DAC Drawing 1A18680. Per-
formance requirements for the booster telemetry system are specified ’
in section 3.1.13 of this specification.

3.1.6.5.5 Airborne Radio Guidance/Guidance Radar Interface. The
atrborne radio guidance equipment shall interface the radar station

via an X-band radar link. The RF signal from the tracking station to
the airborne equipnient shall consist of a series of pulses which are
spaced in such a way as to provide an address and any one of five
commands. On acceptance of a proper address the airborne transponder
shall transmit a pulse for tracking., The RF signal requirements are
specified in Western Electric Specification G.S. 10-900. The air-
borne equipment requirements are specified in Western Electric Speci-
fication G.S. 64-250. Performance requirements for the radio guidance
system are specitied in section 3.1, 14 of this specification,

3.1.6.5.6 Agena/Tracking Station Interface. The Agena/tracking
station interface shall consist of two FM/FM telemetry links, a VHF
amplitude modulated command link and an S-Band radar command and
tracking link. The requirements for the above links are specified in
LMSC 1414691, Performance requirements for the telemetry are
specified in section 3. 1.13 of this specification. Performance require-
ments for the command system are specified in section 3.1, 14 of this
speciiication.

1.6€.5.7 Primary Payload/Recovery Force Interface. The primary
payload/recovery force interface shall consist of an FM/FM telemetry
iink and a pulse coded beacon. Requirements for these signals are
specified in section 3,1, 12,

‘). l. 7 System Weight Capability., The capability of the system to place
a viven welght in orbit shall be a function of the required orbit and the
asc Cent system guidance and propulsion parameters. Nominal weight
capahilitics of the Thor/Agena ascent system are presented in this
scction, Curves showing typical orbital lifetime versus perigee altitudes
arv shown in Figure 8. The Thor booster shall establish initial velocity
vectors for the Agena stage. The Thor booster payload is 13, 805
pound: (nominal) greater than the Empty Weight On Orbit (EWO) of the
urbiting Agena, representing the weight loss (including the propellant
dump® of the Agena stage as it increases the Agena energy to meet
.njuctivn requirements, [Figure 9,shows the required booster capability
basced on 99, 75 percent propellant utilization by the booster and in-
jection into a 90 degree inclination orbit. The constant period lines
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of Figure 9 represent constant energy per slug mass. Since the period
range is 90 to 92 minutes, it may be seen that the booster provides
approximately 40 percent of the energy per slug mass of the satellite,

3,1.7.1 Empty Weight On Orbit (EWO). The EWO capability of the
ascent system shall be 3595 pounds for injection to an orbit with:

\

a. 90.!1 minute period
b. 90 degree inclination

100 nautical mile injection altitude (perigee at injection)

(@)
.

d. Launch from VAFB
e. 65 second bottle drop

The EWO shall include the dry weight of the basic vehicle (1587 pounds),
batteries, contrel gas at injection, and payloads of the Agena vchicle,
The EWO capability shali te based on specified values of performance
parameters. .\ contingency ailewance of 60 pounds shall be provided

tu protect against perniiesihle random variation about specified per-
formance values, The 60 pound allowance shall provide 90 percent
probability of establishing a desired accuracy when the EWQ capability
is based un propulsion system calibration (TAG) data. Figure 10 shows
variations of this contingency as a function of probability of success.

3.1,7.2 W.icht Capability Variations., The system weight capability
shail vary with changes in orbital parameters and operating conditions.
Ficure 1l shows the variations in weight capability {or variations in
crbit period and injection altitude for 90 degree inclination orbits. The
constant eccentricity lines of Figure 11 shall apply when injection is at
the orbit perigee, When injection is at the perigee, the latitude of the
perigee shall be relatively fixed by the pad location. When the perigee
latitude is rotated, the injection radius must be greater than the perigee
raciuas. Figure 12 shows the radius increment required (asaltitude
variation over a spherical carth) for variations in inclination and ec-
centricity, Eccentricity may be obtained from Figure 11, reading the
injection altitude as perigee altitude. The 215 degree inclination implies
northerly launches and is eqguivalent to 145 degrees based on conventional
inclination angle detinitions., The radius of the {oblate) earth varies with
tatitude.  This must be considered in using Figure 11 to get the weight
cavability for rotated perigec cases, Figure 13 shows the earth radius
variations with latitude. When synchronous orbits are specified, the
corresponding period must be established to enter Figure 11. Figures
l+anc 15 show periods required for various ''days synchronous', and
variations in orbit inclination and perigee altitude. A synchronous orbit
is defined as an orbit with the descending node of the recovery pass of
the required "synchronous' day within one-half of one degree of longitude
oi the descending node of the first recovery pass after launch,




- POUNDS EWO

CONTINGENCY REQUIRED IN S-018B VEMICLE

150

140

130

120

110

80

7G

5C

5C

(3¢

—CONFDENHAL

SPECNO._ 1417524

|

DATE 8 January 1965

BOOSTER CUTOFF BASED ON PREDICTED 99.75 P.uU.

80 85 90 95
PERFORMANCE PROBABILITY OF SUCCESS

figurc 10, Vchicle System Contingency 90" Confidence

100

27



"WEIGHT CAPABILITY ~ POUNDS

SPECNO. 1417524

, (‘. I

DATE 8 January 1965

NOTE: 1) VAFB LAUNCH
2) 907 INCLINATION

+150
<100 p— Kol
‘:\N\'\Eccsmmcmr
v 50 \\JN%\ ‘1.02
ol N\ \ 03 INJECTION
PN N\ ~ \\ ALT. NM
é
\ X 80
-50 N X\ I~ \"\ N 90
N \\ \\ \ 100
~100 \L\ N .\\\\\
- \ \\\\ 110
~150 B— AN T~ 120
\:\\\‘ N\ \ 130
\ 40
.\ \ 1
N\ |
. \ 50
\
N\
\
A
‘s \
N
58 89 90 91 92

_ PERIOD MINUTES
" WEIGHT CAPABILITY

Figure 11, Weight Capability



,.m..wmc:

T

1417524

SPEC NO.

vy

sUNLY

pDATE 8 January 1965

1184

1744

{1134

ore

g <

09 =

0L

08 -
06 =

$333930 - 3aNLILVI

06 0L

s

uoljRlIRA PPMIY [®IQIQ "2l 2andig

SITIW IYIILNYN
HLYVI TVIIYIHLS WON4 —

HY

ot ot o0 4 ov 09 08 00t 14 ovi 09t 08t

A
vy

r 44

-
-

L

Y/

Vi

-+~

)

/

\

/i

/
ol

/]

| \

A

AT A//
IRV

LN

\
A

ANEGANEAN

N\

N\

/

INNSES
N >
N

\

A
b e e

N
\

A

S
3

S00

) Lo SLo°

(INVId L1930 NI)
339143d Wodd ITONV

T~
T~
~
N
/Fll — ‘ﬁ S—

0’ sto’
ALIDIYINADDS

s0°

vo'

£o°

29

OrONFY
VUL §



SPECNO. 1417524

DATE 8 January 1965

a~n

12

1 ///-
10 _

9

CHANGE OF EARTH RADIUS - NM
w o
>

N

o L

0 10 20 30 40 50 60 70 80 90
LATITUDE - DEGREES

Ficure 13, Change of Earth Radius As a Function of Latitude

i) Ve o

T LI'E
PrE i 5

t o

30



PERIOD (MIN)

92.4

92.0

90.4

90.C

89.6

£9.2

83.8

88.4

88.0
60

--- SPECNO. 1417524

DATE _8 Januapy 1965

[ l I 5TH] / ] |
PERIOD VS. INCLINATION FOR PERIGEE ALTITUDE
FIRST AND FIFTH THRU NINTH 6TH — — = jo0N.M.
DAY, -
PERIGEE ALTITUDES = 95 N.M. ITH = 95N.M.
AND 100 N.M.

{ 8TH
/ 9TH [

A

DAYS

/ /2ND

9TH|

8TH
7TH

6TH

Z,
| 7
7; / i

——

1 FOR /p =23°

/ Ap = PERIGEE LAT.

70 }

80 90

100 110 120 0.0

INCLINATION (DEGREES)

Figure 14. Synchronous Period

-CONFIDENTAL

0.01 0.02
ECCENTRICITY

31



FERIOD (MIN.}

SPEC NO. 1417524

S Y

T

DATE 8 January 1965

92.4

T 1 1

PERIOD VS, INCLINATION FOR
FIRST AND FIFTH THRU NINTH

STH /

92.0 - pay.

PERIGEE ALTITUDES = 100 N.M. / AASTH
AND 120 N.M. A1
91.6 1 ! ASTH
| I %//'NH
PERIGEE ALTITUDE 77 /
DAY
91.2 | = 120 N.M. /% 4
—_— —— = 100 N.M. ///; N 7
A
7 ND f

90.8

90.4

- /

p omy
y Zaliil

5TH //

90.0

89.6

89.2

83.8
/ / FOR Ap = 23°
/ , “note: /
55.4 /1  FORPERIGEE = 120 N.M.
: ECCENTRICITY IS ZERD
/ WHEN PERIOD 15 A PPROX.
88.8C MINUTES
28.9 : ] ]
60 70 80 90 100 110 120 0.0  0.01 0.02

INCLINATION (DEGREES) : ECCENTRICITY

Tigure 15, Synchronous Period

. .. '



CONFDENHAL

sPECNO. 1417524 |
!

DATE _8 January 1965

The required period shall be established based on nominal vehicle
system performance. The system weight capability shall vary with
the orbit inclination and pad location (due to' earth rotational effects)
as shown in Figure 16, For low inclinations (below approximately

85 degrees) dog-leg maneuvers shall be required due to range saiety
limits on launch azimuth. The launch azimuth limit shall be 170
degrces at PALC and 175 degrees at the VAFB complex. This allows -
lower inclinations trom PALC without the dog-leg maneuver and allows
better earth rotation velocity recovery from PALC. Relative pad
locations allow a five-second earlier bottle drop from PALC giving
approximately 15 pounds weight capability advantage to PALC launches
relativeto VAF B launches.

3.1.8 Injection Accuracy. Detailed analyses of the interaction of
¢rror sources and orbit selected shall be performed to determine
expected accuracics as each orlit is selected. The error sources
used for these analyses shall be those defined in the Trajectory Per-
formance Model, LMNSC/A315106B, in effect at the time of orbit

selection.

3.1.8.1 Error Sources., Table I provides a list of error sources and
their effect on selected oirbit parameters for a typical mission., Table
Il indicates the percentage of error attributable to the three major

> contributors: booster, guidance, and second stage.

3.1.8.2 Accuracy Limits., For missions within the altitude inclination
and period ranges indicated in Figures 11 and 16, accuracy limits shall
be within the following values:

a. Period: Plus 0.25 Minutes
Minus 0,25 Minutes

. Perigee Altitude: Plus 17 nautical miles
Minus 19 nautical miles

¢. Argument of Perigee: Plus 18 degrees
Minus 18 degrees

d. Inclination: Plus 0.18 degrees
Minus 0, 18 degrees

3.1.9 j_aunch Reaction.

.1.9.10 Trreflight Data.  Generation of certain preflight data shall be

necessary tu deline required hardware settings., The procedure for
preparation of this data as defined by
—shall be as follows:

3.1.9.1.1 New Mission Preparation. New mission preparation shall
be based on nominal propulsion system performance of a series and type
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of vehicle system. A new mission shall be assigned no later than launch
minus 22 days (M -Day) and be prepared in accordance with the following
schedule to bring the new-mission to repeat mission status:

a. M-day: @ :1] assign two missions, designated
"Primary' and '"Alternate', to be flown. One
mission shall be a repeat mission. One may
be a new mission, If two repeat missions are
assigned the schedule outlined for repeat mis-
sions shall apply.

b. M+ 1 LMSC shall transmit a Range Safety Supple-
mental Flight Data TWX to VAFB and PMR.

c. M+ 3: LMSC shall transmit a nominal ascent trajectory
for the new mission to Douglas Aircraft Corp-
oration (DAC) and Bell Telephone Laboratories
(BTL).

d. M+ 4: LMSC shall complete the new mission ephemeris
for internal use,

e. M+ 4: LMSC shall transmit Range Safety nominal
trajectory (magnetic tape) for the new mission
to VAF B,

L. M+6: DAC shall complete ascent program settings for

the new mission.

g. M+ 6: BTL shall transmit guidance coefficients (IBM
card deck) for the new mission to LNMSC and
Univac.

3.1.9.1.2 Repeat Mission Preparation. Repeat mission preparation
sha!l be based on propulsion system calibration (TAG) data of a specific
vehicle systéem. A repcat mission shall be assigned no later than launch
tinus 17 days (i-17) and shall be prepared in accordance with the
following schedule:

a. L -17: - shall assign a repeat mission as the
flight mission,

b L -12: DAC shall transmit the booster TAG perform-
ance data for the {light mission to LMSC.

. L - 10 LNMSC shall transmit the orbital timer program
for flight mission to VAF B,

d. L -8: . LMSC shall transmit the final TAG ascent

trajectory for flight mission to DAC and BTL.

. : !
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3.1.9.1.3 4EEBOtions. 4B may assign a primary and alternate
mission of a specific vehicle at any time consistent with the schedules

specified in paragraphs 3.1.9.1.1 and 3.1.9.1.2, One of these missions
may be a new mission. The other mission shall be a repeat mission.
However, selection between the primary and alternate missions shall

be in accordance with paragraph 3.1.9.1,2.

3.1.9.1.4 Lead Time Requirements. Lead time requirements for
mission selection have been established to conform with Range Safety
requirements and hardware preparation and checkout schedules neces-
sary to support the scheduled launch date.

3.1.9.2 Items Requiring Setting or Other Action. Items requiring
setting or other action shall include but shall not be limited to:

a. Agena vehicle and payload painting for thermal control as
determined {rom sun angle history.

b, Agena recovery timer shorting connector patch

¢. Agena standard timer, velocity meter, and guidance antenna
d. Satellite orbital program timer

e. Booster flight controllers

f.  Ground control guidance computer controls

"

Satellite payload module(s) installed
h. Batteries and control gas

3.1.10 Orbital Lifetime,

3.1.10.1 Draglife. The draglife of an orbiting vehicle, based on
Limited flicht data and theoretical considerations, is estimated to be
within 25 percent of the lifetime shown in Figure 8 (section 3.1.7).

The existence of many physical characteristics which directly influence
erbital lifetime have been observed. However, to date these variables
arc not well understood and their magnitudes have not been accurately
actermined, For these reasons absolutely accurate predictions of
orbital liZ¢time are not possible, The physical variables which influence
orbital liteti 1e are:

a. Atmospheric physical phenomena:

(1Y Diurnal bulge due to heating (primarily significaht above
130 nautical miles)

{2} Daily and seasonal density variations
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(3) Solar activity effects (11-year cycle)
(4) Atmospheric oblateness
(5) Atmospheric tides
b. Earth/orbit relationship:
{1) Orbital plane inclination
(2) Argument of perigee
(3) Orbital plane/sun relationship
(4) Earth's oblateness
c. Vehicle contribution:
(1) Stable versus tumbling flight modes
(2) Tumble rate
(3) In-orbit weight changes

3.1.10.2 Battery Loading. Battery loading of the Agena shall be
dependent on battery instaliation capability, performance capability,
and mission power requirement. The maximum battery power output
capability shall be five type IC batteries and the minimum battery
vower output capability shall be one type VI battery. However, the use
of one type VI battery alune is impractical. The power capability and
weight of various practical battery combinations are shown in Table III.
The battcery power capability shown in Table III is the 3 sigma low
(39,87 percent probability of achieving or exceeding the power capa-
bility shown). The power capability of the batteries varies with
temperature, Battery power provided shall exceed the minimum re-
guirements by five percent. The battery weight capability is equal to
the vehicle system weight-into-orbit capability less the vehicle and
navyload weight,

The mission power requirement shall be dependent on mission selection,
such as active days, deactivated days, altitude and inclination. The
nominal power usage and expected tolerances of the vehicle and pay-
lvads arce shown in Table IV, The altitude and inclination shall affect
the number of tracking stations acquired and the length of acquisition,
theretiore varying the power requirement.,

5.1.10.3 Control Gas. The predicted control gas expenditures for

the primary and liteboat systems shall be as shown in Tables V and VI.
These expenditures arc based on computer analysis and post flight data,
Thae control gas loading for the primary and lifeboat system to assure
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that the required impulse is available for mission completion shall be
as shown in Table VII. Control gas loading has been standardized to
include all missions, configurations, and lifeboat requirements. The
lifeboat system requires 555 lb-sec available impulse, Therefore, the
ifeboat sphere volume dictates the control gas mixture.

3.1.11 Guidance and Control System. The guidance and control system
shail: .

a. Provide attitude, time, and velocity references sufficient
to control the vehicle along the specified trajectory to -
attain the prescribed orbit;

b, Provide attitude reference and control of the vehicle in orbit;

¢. Provide the proper attitude and commands for the recovery
capsule,

A tlock diagram of the guidance and control system is shown in Figure 17.

3.1.11.1 Guidance System.

3.1.11.1.1 Horizon Sensor. The horizon sensor (H/S) shall provide
an earth reference for the vehicle by detecting infrared radiation con-
trasts between earth and space, The horizon sensor shall generate

a corresponding output which shall be transformed into pitch and roll
crror signals, These signals shall be fed to the inertial reference
nackage ‘IRP} in the form of torquing signals to the pitch, vaw, and
rull gyros for vehicle attitude control,

3.1.11.1.2 Inecrtial Reference Package. The inertial reference package
shall contain three single -degree<f-freedom rate-integrating gyros,
ca.h individually oriented so that it senses the angular displacement

oi the vehicle about one of the three major vehicle axes, The primary
function of the three gyros shall be to maintain the vehicle in a fixed
attitude with respect to inertial space. The gyros shall detect the
dirference between the attitude of the vehicle and the IRP reference
attitude and shall generate an error signal with an amplitude proportional
to the differcnce in attitude. This signal shall be processed through

the tlight control (F/C) electronics to the pneumatic and/or hydraulic
components of the system.

501,11, 1.3 Velocity Meter, The velocity meter shall sense vehicle
chanue in velocity over a specified period of the engine burn time and
shall s¢nd a signal for engine shutdown after the desired velogity has
been achieved, The velocity meter shall consist of an accelerometer,
elestronics pavkage, and a counter. Acceleration of the vehicle shall

bc sensed by the accelerometer and shall be processed in the electronics
package. The clectronics package output shall be proportional to
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vehicle acceleration, A pulse counter shall be used to count down the
output of the electronics package and provide a switch closure vahen the
required velocity has been achieved.

3.1.11.1.4 Junction Boxes. The guidance and flight control junction
boxes shall provide the electrical means of interconnecting the guidance
and F/C components, gain change logic, telemetry (T/M) conditioning
circuitry, and fixed torquing program circuits. A patch panel, which
is part of the F/C I-Box, shall be utilized for making program peculiar
moditfications.

3.1.11,1.5 Standard Timer. The standard timer shall dictate the
scquence of guidance and control system ascent, deactivate, and re-
activate functions as well as switching for other vehicle functions. The
stundard timer shall be an electro-mechanical device consisting of

72 cam-actuated switches and a three-phase motor. The timer setting
resolution shall be 1.¢ second with a repeatability of 0,2 second. It
shall be capable of a 4000 scecond maximum operation and of providing

24 discrete cvents.

3.1.11.1.6 Recovery Timer, The recovery timer shall be a solid
state device utilizing core logic and latching relays. Its function shall
be to provide the required recovery sequence. The recovery timer
shall provide the capability for thirteen switching events., The re-
covery timer shall be capable of being programmed for a maximum
timing range of Uto 98,304 seconds. The timer accuracy shall be

1,5 sccond or 0.1 percent between events, whichever is greater,

5.1.11.1.7 Vehicle-Borne Radio Guidance Equipment. The vehicle-
borne radio guidance equipment shall provide steering corrections to
the Thor booster and the Agena guidance system (pitch and yaw gyros)
during ascent. Discrete commands shall be provided by the radio
cueldance system for booster main engine cut-off, booster separation,
and velocity meter enable (start), The main engine cutoff (MECO)
comnand also shall start the standard timer, The radio guidance
svstem shalil utilize a tracking station and ground computer to provide
the tlight trajectory corrections,

5.1.,11.2 Flight Control System. The principal function of the flight
control system shall be to provide control of the vehicle attitude in
response to signals trom the guidance system. Both the hydraulics
ard pneurmatics shall be controlled by the IRP through the F/C

clectronics. During the engine sequence of operation, control of the
thrust vector (pitch and yaw) shall be attained by the use of hydraulic
. tuntors=.  Roll attitude shall be controlled by pneumatics. During

ait sther vhases of operation the pnewnatics control system shall
dictate vehicle attitude through the use of six thrust contrellers for
‘t'h, vaw, and roll control.
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3.1.11.,2.1 Flight Control System Performance, Performance param-
eters for the flight control system during the various phases of flight
shall be as defined in the subsequent subparagraphs. The sequence

of events and the times at which these events occur shall be in ac-
cordance with the applicable flight sequence of events for each vehicle,

1.11.2.1.1 Pre-Launch Phase. The guidance and control system shall
perform no function during this phase. The system shall be conditioned —~—
for launch by application of power to the required equipment and loading
of cuntrol gas.

L4

3.1, 1(1. 2.1.2 Boost Phase. The boost phase shall begin at launch and
terminate at vernier engine shutdown. The standard timer brake shall
be released by the radio guidance system MECO discrete at which time
the standard timer shall begin operation. Subsequently, by the VECO
command, the IRP gyros shall be uncaged providing the IRP reference
for the vehicle, and the horizon sensor fairings shall be ejected,.

3.1.11.2, 1.3 Coast Phase, The coast phase shall be initiated with the
command separation discrete by radio guidance., Immediately following
physical separation, control of the vehicle attitude and rates about all
thiee axes shall be initiated, utilizing the vehicle reference attained

at VECO. In addition, by utilizing the horizon sensor reference to the
roll gyro, the roll axis shall be referenced to earth, e R

3.1.11.2. 1.4 Orbital Boost Phase. The orbital boost phase shall
becoin with Agena engine ignition and shall terminate with Agena engine
shutdown. During this phase the control about the pitch and yaw axes
shall be provided by the hvdraulic system, while roll shall be controlled
by pneumatics. The guidance system shall be capable of maintaining
the vehicle attitude within the following limits, assuming no disturbing
torques:

s
a, “Pitch: Within plus or minus 1.3 degrees of the
required pitch attitude

b, Roll: Within plus or minus 0, 8 degrees of the
roll reference

8}

“Yaw: Within plus or minus 0.7 degrees of the
required yaw attitude,

“The above values are based on guidance performance excluding
radio guidance. Refer to Table VIII for contributing guldance
and control error sources,

At a predetermined 'remaining velocity-to-be-gained' point after ignition
the radio guidance system shall enable or start the velocity meter (V /M),
In turn, after the V/\! has counted through the preset velocity-to-be-
gained it shall command engine shutdown. The three sigma error in
velocity-to-be-gained due to the velocity meter shall be less than 0,1 per-
cent of the preset velocity.,
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3.1.11,2,1.5 Orbital Conditioning/Reorientation Phase. The orbital
conditioning/reorientation phase s%mll start with engine shutdown and
shall terminate with yaw-around. The primary guidance function shall
be to condition the vehicle for the orbit mode, i.e., activate pitch and
yaw pneumatics, initiate oxidizer dump and fuel dump, initiate utilization
of the horizon sensor pitch reference, and reorient the vehicle 180 de-.
grecs about the yaw axis., Errors in the yaw-around attitude due to
oxidizer and fuel dump torques, command program toleranee, and
standard timer tolerance shall be corrected by the horizon sensor.

The three sigma roll or yaw error at yaw-around termination shall be
within plus or minus rine degrees, The horizon sensor shall correct

the offset encountered within approximately 30 minutes.

3.1.11.2.1.6 Orbital Phase. In the orbital configuration the vehicle
roll axis (X axis) is nominally along the local horizontal and in the plane
of the orbit. The guidance and control system RSS limits of angular
deviations of the vehicle from the required attitude shall be less than
plus or minus 0. 76 degree in pitch, plus or minus 0.73 degree in roll,
and plus or minus 1.09 degrees in yaw. Refer to Table IX for contrib-
uting guidance and control error sources. The limit cycle character-
istics shall be as follows for all three axes: R

Maximumn peak-to-peak amplitude: 1 2 degrees i
Rates: 60 degrees per hour

Period: <200 seconds
L4
NOTE: Unpfzrturbed. except for steady-state torques of
0. 01 ft. -1b,

3.1.11.2.1.7 Recovery Phase. The guidance recovery phase s :
be initiated with the start of the recovery timer. After timer start t

guidance gains shall be switched to the ascent mode and the horizon
scensor reference disconnected. In addition, the vehicle shall begi
required pitch-over maneuver, Following the pitch down reorie
of nominally 60 degrees, the control system error contribution tg
angle between the vehicle longitudinal axis and the local horizontal
shall be withinf plus or minus 3, 06 degrees, while the contributi A
the yaw deviations shall be within plus or minus 1.44 degrees, 3
contributions to the roll deviations shall be within plus or minus
degrecs. Subsequently the timer shall dictate the capsule ejec
after which the orbit gains are again invoked, the sensors ret
and the timer reset. Contributing to guidance errors during:
are the initial conditions, the recovery timer, and pitch progri
inaccuracies. Refer to Table X for contributing guidance and
cCrror sources,

3.1.11.2.1.8 Deactivate, The deactivate sequence shall be  ini!
with a real-time command which starts the standard timer dea
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- TABLE X
ORBITAL CONTROL SYSTEM UTION

DF ERROR

Error Source eoll | Pitch
Attitude Control
Initial Condition with :
Ascent Deadbands : i .80 0.60
Pitch Prograﬁm Error 3.00
Roll-Yaw Coupling w/éc ' { ' i 1. 05 |
Recovery Times Accuracy 0.5 sec,
At Retro Ignition
NOTE: The effect of residual vehicle » gligible.
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) sequence shall be to arm the
m in-stabilize the vehicle into a

* mrinus 0.3 degree-per-second tumble

ature stabilization, and to switch

tlated bus OFF). Initially the

hble rate but it may be affected by

nic drag, and other factors, which ~
decrease), Guidance limitations

jte period are:

sequence., The main func
guidance system for reac
three-degree-per-second plui
rate about the pitch axis fﬂr
vehicle power to external {&
vehicle shall attain the di
torques caused by leaks,
result in a rate change {i
relative to the length of
a. The IRP gy hall always be above zero
degrees F.

b. The H/S he
20 degrees F,

~shall always be above minus

3.1.11.2.1.9 Reactumte. The reactivate sequence of the vehicle shall
be 1mt1ated by a rea | which switches the vehicle back
= dard timer. The guidance system
IRP and horizon senspr hérmostat controlled heaters, armed
during the deactivate i be repowered for approximately
3060 seconds. Thi ] h IRP temperature to attain the
mxmmum sptn-m ‘
f sensor heads to heat up ‘above the .
,e motors of plus 20 degrees F.
in ‘motors and horizon sensor motors,
sequence, shall be repowered and the
on. This shall facilitate the beginning
'he guidance system shall restabilize -
it#l parameters within 30 minutes (50
0 minutes (99 percent conﬁdence level).

minimum start t
Subscquently, the
turned off during t
F/C pneumatics .
of the restabiliza
the vehicle to the
percent confidenc ‘

The lifeboat (L /B) system shall be an

L1103 L feboatg
¢ ' -p the primary recovery system. It

auxxhary syste
utilizes:

'
ljary RF command link between the
e orbiting vehicle, and

tude control system.

fnnctions provides redundancy of all
TY, except batteries.

Availability of ¢
significant asp

110301 i
boat svstern ang
and describe

ts. The major components of the life-
tonship to each other are shown in Figure 18
ent paragraphs.
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3.1.11.3.1.1 Zeke Communications Equipment. The Zeke equipment
. shall provide the communications Iink from the ground to the vehicle
" for the lifeboat system. The Zeke system shall meet the requirements
of section 3.1.14.2.3.3,

3.1.11.3,1.2 Control System Equipment. The function of the attitude
control system shall be to align the vehicle with the earth's magnetic -
field vector. The attitude control equipment is specified in two general

' categories, namely, electronics and pneumatics,

3.1.11.3.1.2.1 Electronics

3.1.11.3.1.2.1.1 Magnetometer. The magnetometer shall be the
‘attitude sensing device for the lileboat system. It shall be comprised
of an electronics unit and a sensor unit. In the sensor unit there shall
be three orthogonally arranged probes containing a highly permeable
magnetic core surrounded by an excitation and a signal pickup winding.
These probes shall sense rmagnetic field intensity along their sensitive
axis and shall supply a signal, proportional to the intensity, to the
electronics unit. The output signal shall be proportional to attitude
“offset about the lifeboat axes.

©+ 3.1.11.3.1.2.1.2 Roll Rate Gyro. The function of the roll rate gyro . .
. shall be to control the rate of change of vehic}e mation about the roll )
®> axis. It shall be designed to limit the motion to plus or minus one
£ ~ degree per second for proper operation of the lifeboat system. The
gyro shall sense the rate and shall supply a signal proportional to the
rate into the F /C electronics roll channel.

3.1.11.3.1.2.1.3 Flight Control.Electronics. The flight control
electronics shall contain three electronic channels and telemetry
monitoring circuitry, Its function shall be to accept signals from

the magnetometers and rate gyro and to convert them into appropriate
commands to the pneumatic system for control.

3.1.11.3.1.2.1.4 Lifeboat Timer. The lifeboat timer shall be a
sulid state device utilizing core logic and latching relays. Its function
shall be to initiate the required lifeboat sequence. The timer shall
provide the capability of thirteen switching events. It shall be capable
of being programmed for a maximum timing range of 0 to 98,304
sccornds. The timer accuracy shall be 0.5 second or 0.1 percent
between cvents, whichever-is greater.

3.1.11.3.1.2.1.5 Lifeboat Junction Box. The lifeboat junction box
shall provide the clectrical means ol interconnecting the lifeboat com-
ponents. It also shall incorporate telemetry monitoring circuitry for
the system functions, and landline control monitor points.

3.1.11.3.1.2.2 Pneumatics. The pneumatics portion of the lifeboat
system shall provide the means for changing the vehicle attitude through

- SEERE' o 58




’

the use of six thrust controllers, supplied by a storage sphere through
a pneumatic regulator. The valves shall operate with an ON/OFF
type operation at a 10 pound nominal thrust level. The regulated
pressure shall range from 110 to 130 psig. Utilization of squib valves
in the primary and lifeboat systems allows turn ON/OFF control of the
gas supply to the valves.

3.1.11,3.2 System Performance. The lifeboat system shall be capable
of orienting an unstable vehicle, having rates of up to 20 degrees per
second along any axis, within 1.5 minutes, and holding the orientation
for more than 30 seconds. The lifeboat system shall be capable of
overcoming a guidance and control failure, a primary command system
failure, and a combination of primary failures requiring immediate .
action. Three basic modes of operation for the lifeboat system shall
consist of two complete lifeboat modes using the lifeboat control and
pneumatfc system, and one mode using only the lifeboat timer and Zeke
system., The two complete lifeboat modes are desxgnated U; and U;.

The other mode is designated U2. The Lifeboat system is des1gned

for a one-time per flight operation of the pneumatics. The usage of U}
or U, is therefor controlled by this requirement. The vehicle condi-
tioning of the various lifeboat modes shall be accomplished through

the Zeke link Type 8 decoder. Each of the modes shall have a Zeke
unsecure Type 8 command assxgned for it. The function of the command ' -
shall be to condition relays in the lifeboat junction box so as to pnable
the required mode functions. The timer start command shall be a
Zeke secure command specifically assigned for this purpose, Two
such’commands shall be available, enabling the start of the lifeboat
timer twice per flight. For security purposes, the command used to
start the lifeboat timer shall thereafter be permanently locked out by
relay logic in the lifeboat junction box. In addition, the timer start
event in each mode shail lock out the Zeke unsecure mode commands
so that no inadvertent mode change command can enter while the
sequence is in prugress. The operational modes are described in the
typical sequence of Table XI. The contributing recovery error sources
from the Lifeboat system shall be as shown in Table XII.

3.1.11.3.2.1 U; Mode (Lifeboat Next-Orbit). The Ul mode shall be
de:xgncd for vehicle reorientation and dapsule recovery one orbit
after the start of the lifeboat timer to overcome a failure of the
primary guidance and control system where time is not a factor or
immediate recovery is not ideal. This mode shall use the lifeboat
control and pneumatic system for reorientation. Initially the system
shall be conditioned to the mode by the applicable Zeke unsecure com-
mand. Because U] is a complete lifetoat mode, using lifeboat pneu-
nmatics, the primary pneumatics shall be turned off by activation of
the normally-open squib valve at lifeboat timer start. Subsequently,
approximately one orbit after timer start, the reorientation maneuver
shall begin by the arming of the lifeboat pneumatics (activation of the
normally closed squib valve) and the turning on of control system

. power. The total time from start of reorientation to capsule ejection

- .
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2 seconds. The lifeboat junction box

shall be 102, 5 plu ,
‘the timer itself shall then be reconditioned to

relays and subseq
the reset position

3.1.11.3.2.2 ¥
is also designed f&
start. In the Uz n
shall be initiated R
lifeboat timer,
be initiated by

‘%' _‘t"?‘Recovery-—Txmer Next-Orbit). The Uz mode

recovery reorientation and capsule functions ~
covery timer which shall be started by the

ed for the Ul mode, the U mode shall also
ecure command, The U mode is the launch

t system. Therefore, in addition to the Zeke
ndline reset shall also condition the system
mode the Zeke start signal for the lifeboat

h recovery timer power., Approximately one
‘timer shall start the recovery timer sequence
‘écovery. Subsequently, the lifeboat systemn shall
se lifeboat t:mer reset,

to a U, mode,
timer shall als
orbit later, the li
for reonentatxon

3.1.11.3.2.3 Uy {Lifeboat Real-Time). In the event of a primary
system control’ ¢ or power degradation when immediate recovery
is required o d
able xhe

3.1.12.1 -§ jegcription, The recovery system shall use a
government: ted reentry subsystem, an LMSC parachute sub-
system, go ronment-furnished recovery force. The recovery

able of accommodating either one or two reentry
The basic configurationand system breakdown
igure 19. The interface between the Agena and
“shall be as shown in Figures 20 and 21 for a
bsystem configuration, respectively. The

he recovery system shall be the return of pay-
his shall be accomplished by separation of the
Arom the Agena, de-orbiting, reentry, and subse-
iployment and ablative shield separation. Recovery
y locating the descending capsule by means of re-
complishing aerial recovery with a JC- 130B air-
i in the event air recovery is not attempted, or

psule shall float and shall be acquired by a surface
)

n ejection shall be achieved on either north to south or
passes over the Hawaiian recovery area by use of the
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Agena primary guidance and control (G&C) system. Only north to south
recovery shall be achieved by use of a backup guidance and control (G
system (lifeboat). If a south to north recovery is utilized, air recovery '
cannot be programmed as de-orbit would take place during the period
of darkness and the JC-130B aircraft are not equipped for same. Re-
covery thus must be by means of the surface force. ’

Primary impact latitude for Hawaii recovery zone shall be 24 degrees

north on north to south and 16 degrees north for south to nerth pass
See section 3.1,12.2 for operational limits and constraints that the:
recntry subsystem places on overall recovery system performanc
correlative to the initial conditions resulting from the Agena orhit -
parameters and the G&C subsystem accuracies effects upon reenty
system dispersion, ’

The nominal sequence of events for the recovery system is shown in:
Table XIII. - Note that in the event the attitude control of the Agena
and the reentry system separation commands are supplied by the
- backup system (lifeboat), a change in the initial phases of the sequ
shall occur. See Table X1V,

3.1.12.2 System Characteristics.

3.1.12.2.1 Operational Capabilities,

3.1.12.2.1.1 Primary Recovery System. The operational capab
of the primary recovery system shall be as shown in Figure

re-entry vehicle weight range of 230 to 308 pounds. Figure 22
that re-entry vehicles within the assumed weight range can be
ccssfully placed into a north to south (NTS) or south to north
reentry trajectory for impact at 24 degrees north latitude |
16 degrees north latitude (STN) from orbits having any. com
perigee altitude and period described by the envelope present
data are based on the assumption that perigee was located be
degrees north latitude and the most northerly latitude attain
an orbit inclination range of 60 degrees to 120 degrees.

1.12.2.1.2 Backup Recovery System. The operational
of the back-up recovery system shall be as shown in Figuré
for re-entry vehicle weights of 230 and 308 pounds, respec¢
data presented indicate the various combinations of pengcﬁ'
and orbital period for which the system would permit the
of reentry trajectories (north to south) terminating in imp
degrees north latitude or less. Impact at 24 degrees north
becomues less likely as the perigee altitude is increased and
location is rotated north beyond 30 degrees latitude. Th
approximated limiting zones present the systems capabilit

recovery and indicate the most northerly nominal impact
¢
{
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Figu imary Reentry System Operational Capability
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3.1.12.2.2 Reentry Limitations.

3.1.12.2.2,1 Thermal-Structural Capability,

3.1.12.2.2.1.1 Primary Recovery System. The existence of opera-
tional capability to successlully initiate a reentry trajectory from orbit -
(Figure 22) shall not guarantee that the reentry vehicle will survive -~
the associated thermal-structural environment. In fact, the opera-
tional capability of the system shall be significantly reduced when
thermal-structural limitations are imposed. The system capability
limitations corresponding to a high probability of survival were obtained
from a limited thermal-structural analysis effort. The results of the
analysis are presented in Figures 25, 26, 27, and 28. The reduction

in the system capability is obvious when Figures 25, 26, 27 and 28 are
compared with Figure 22, The data indicate that the system capability
is very sensitive to reentry vehicle weight and to the location of perigee,
but rather insensitive to orbit inclination.

L. 30112, . 1.2 Backup System. The operational capability of the

DAL RuD sy;lgm \\rd'{scussc&m-seotmé,.l 12.2. 1.2 and the data _ _
nresented in Figures 23 and 24.-- These. data were presente w_@ﬁ:&“" ""I’;}"‘”{:
consideration of the structural capalnhty of the reentry vehicle to T
survive the resulting environment as charactermedhy extreme tem:-z

perature histories and high structural loads.

Consequently, the back-up system capabilities (Figures 23 and 24) were
c¢valuated employing a criteria of a high probability of reentry survival,
The results of this evaluation are presented in Figure 29 for the 230
pound reentry vehicle. Comparison of Figures 23 and 29 dramatically
indicates the drastic reduction in system capabxhty. especially the

high sensitivity to perigee location.

With perigee located at its most northerly latitude (i = 600, 81.8°) the
208 pound reentry vehicle does not exhibit an ability to structurally
survive the reentry environment for the range of parameters of
Figure 24, However, it is intuitively felt that some capability does
exist for orbits having perigees located at 30 degrees north latitude
or less, but these cases were not evaluated,

3.1.12,2.2.2 Terminal Deceleration.

3.1.12.2.2.2.1 Parachute Recovery System. The parachute re- -
covery system shall be defined as a two parachute, three stage system. \
The system shall consist of a 5.4 diameter FIST ribbon deceleration
parachute and a 29,6 foot diameter, 25 degree conical, ring slot main .
parachutc. The system shall include all associated GFE hardware and
pyrotechnic devices.

e Vo7



249

220

200

180

160

140

PERIGEE ALTITUDE, N.M.

120

100

80

60

Figure 25, Primary Reentry System Thermal-Structural Capabilit

'eeNF'BEN“*':‘ mu_;___

SPEC NO.
DATE _8 January 1965

REENTRY WEIGHT = 230 LBS
RETRO VELOCITY = 1150 FP$S .
REENTRY = NORTH TO SOUTH )

W

ORBITAL INCLINATION
Ap = LATITUDE JF PERIGEE AT 90° < 5p <180°
Tp = ARGUMENT OF PERIGEE

h

/

(-h—c——b——-—»————-—- pu—

88 90 92
. ORBITAL PERIOD, MINUTES

L4
.(.




240

220

> 200

180

160

140

PERIGEE ALTITUDE, N.M,

120

100

80

60

mmGan wcT e T

o ¥V

REENTRY VEHICLE WEIGHT = 230 LBS
RETRO VELOCITY = 1150 FPS
REENTRY= NORTH TO SOUTH-

i = ORBITAL INCLINATION
w = LATITUDE OF PERIGEE AT 90° < 3p < 180°
Tp  ARGUMENT OF PERIGEE

-

. ESTIMATED
i = 81.8°

1 r \—-')tp = 30°N

A\

’
g SRV S T SR S

88 90 92 94
ORBITAL PERIOD, MINUTES

76



RE-ENTRY VEHICLE WEIGHT = mus
PETRO VELOCITY -

RE-ENTRY = NORTH TO SOUTH

ORBITAL INCLINATION

Y

“p = LATITUDE OF PERIGEE AT 90° <wp <180°
«p = ARGUMENT OF PERIGEE
240
220
200
£ 180
z
w
S g
2 160
- R
2 1 \
w 140
I ‘ S Ap = 60°N
o o B e - .
& 20 K / G X
100 /
i
L -
]

a0

60

88 90 94 96

'ORBITAL PERIDD, MINUTES .

Figure 27, Primary Reentr 3yntem Thermal-Structural
Capability :

77

-~ a




Si

SPECNO. 1417524 I

pATE 8 Janutry 1965

RE-ENTRY VEHICLE WEIGHT = 308 LBS
RETRO VELOCITY = 909 FPS
RE-ENTRY= NORTH.TQ SOUTH
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The MK5B parachute recovery system shall be capable of effectiné the
necessary deceleration and stabilization of a reentering vehicle. The
suspended weight of the vehicle shall range from 90 pounds to 180
pounds excluding the parachute system. The following deployment
conditions represent the two extremes the system should experience.

a. 90 Pounds Suspended Weight ~

(1) Deceleration Parachute

Maximum deployment altitude 68,011 ft MSL

Maximum deployment velocity - 916 ft/sec
Maximum deployment dynamic 5
pressure - 68.1 lbs/ft

(2) Main Parachute

Maxirnum deployment altitude - 62,250 ft MSL
Maximum deployment velocity - 345 ft/sec
Maximum deployment dynamic

pressure - 12,5 1bs/ft

b. 180 Pounds Suspended Weight

(1) Decelcration Parachute

Maximum deployment altitude - 55, 739 ft MSL

Maximum deployment velocity - 900. 0 ft/sec

Maximum deployment dynamic 2
pressure - 124, 0 1bs/ft

I~

{2) Main Parachute

Maximum deployment altitude - 48, 000 ft MSL

Maximum deployment velocity - 300 ft/sec

Maximum deploymrent dynamic 2
pressure - 19.0 lbs/ft

At time of deployment the vchicle may oscillate plus or minus 20
degrees and may be rotating at a rate of 15 rpm.

The desired rate of descent at 10, 000 it MSL is 25 to 26 feet per
second under standard atmospheric conditions.

The MKSDB main canopy shall be designed for aerial recovery, with
90 tu 180 pounds suspended weight, by a JC-130B aircraft. Maximum
acrial recovery altitude shall be 15, 000 ft. Maximum aircraft speed
shall be 135 KIAS.
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3.1.12.2,2,.2.2 Recovery Aids. Three recovery aids shall be pro-
vided. Two of these shall be Rl types and one, a visual type. The
primary RF aid shall be a pulse beacon and the backup RF aid shall
be a TM system. The visual recovery aid shall be a flashing light.

1.12.2.2.2.2.1 Recovery Beacon, The beacon shall have a stabilized
frequency of 235, 0 mc. Deviation trom this frequency shall not be more
than 0.01] percent. The beacon shall have a pulse rate of 1000 cps with
a pulse duration of 30 microseconds. The peak power output shall be
7.5 watts minimum. A signature shall be attached to the beacon which
modifies the pulse rate so that audio identification can be achieved. The
system minimum life shall be 10 hours after water impact.

3.1, .2.2, 2 2 Recovery Telemetry System, The recovery telemetry
shall con=1st vf a 2 channel FM/FM system. Two channels, IRIG 7 and 9,

shall be used to monitor reentry system events., The third channel,

- IRIG 11, shall read out accelerationalong the vehicle longitudinal axis with

an accelerometer whose range is minus five g to plus five g. The sys-
tern zhail operate at 228, 2 mc, with a2 minimum power output of 2.0
watts. The maximum frequency deviation shall be plus or minus 0, 01
percent. The operating life of the system shall be 40 minutes minimum
after separation from the Agena.

3.1.12.2.2.2.2.3 Flashing Light. The flashing light shall have a';'f

output of 15 lumen-seconds per Ilash with a minimum flash rate of
6C per miniate, Minimum operating timme after water impact shall
be 10 aours.,

3.1.12,2.2.2.3 Water Flotation Period.

3.1.12.2.2.2.3.1 Sea Conditions. The capsule shall be capable of
sustaining water impact under a sea state of 3 with 18 knots surface
winds. After water impact the capsule shall float in an upright posi-
tion and shall not capsize in sea states of 3 or less, as defined by the
U.S. Navy Hydrographic Oifice.

.12.2.2.2.3.2 Flotation Period. A sink system shall scuttle the
cap;ulc after a flotation period ol 55 hours minimum. Flotation shall
not exceed 95 hours maximum,

3.1.12.3 System Accuracy.

3.1.12, >, 1 Error Sources. The primary error sources that in-
fluence the reentry vehicle impact dispersions can be generalized as
follows: -

S ——
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a. Agena attitude and attitude change rates at reentry vehicle
separation,

b. Reentry vehicle attitude and attitude change rates during
separation, spin-up, and retro-rocket impulse,

c. Reentry vchicle static and dynamic balance characteristics, ~
d. Retro-rocket impulse tolerance,

¢. Uncertainty of orbit parameters at reentry body separation,

f. Event timing errors,

g. Uncertainties in actual ballistic parameter, atmospheric

density, and surface winds, .
The same general error sources are applicable to both the primary and
back-up recovery systems alike, although the discrete values of these
error sources differ. A tabulation of the error sources is presented
in Tables XV, XVI and XVII.

3.1.12,3.2 Impact Dispersions., -
impact dispersions due to assumed error. source;
made for the following assumed set of mission parameters (typic
mission):

a. Perigee altitude Hp = 100 N. M.

b. Latitude of perigee A p = 40° N

c. Latitude of injection Ainj= 21,6°N i
d. Inclination 1 = 85°
¢. Eccentricity e = 0,022
f. Period T = 91,06 minutes

g. Flight path angle at o
injection Y inj= +0,.362

The computed reentry vehicle impact dispersions are itemized in
Tahies XV, XVI, and XVII, and are summarized below:
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R SPECNO 1417524 l

!

DATE 8 Ia.nna.:_)c_lﬂ.ﬁi____
Up Range | Down Range } Cross Range
System R/E Direction | N. M. N. M. N. M.
) Primary | North to South ! 72.8 101.5 : + 8.3
| ! '
. Primary ! South to North | 131.6 186.3 P+ 11,2 ,
' ' !
. Back-Up | North to South i 104. 4 175.7 j

+12.8 J

3.1.13 Telemetry Capabilities: The Agena telemetry shall be com-
prised of two separate VHAF FM systems. These shall consist of
several IRIG proportional bandwidth FM subcarriers, as shown in

Table XVIII, some of which shall carry commutated data. The basic
block diagram is shown in Figure 30,

The primary payload telemetry shall consist of a similar VHF FM
link also conforming to IRIG standards. The booster telemetry
shall consist of a PCM/FM telemetry link.

3.1.13.1 Link I. The Link 1 telemeter shall provide a means for
transmitting the lollowing:

a. Status and functional quality of the vehicle and payload.
b. Diagnostic data to assist in failure analysis. =~ - G e
c. Environmental data.

3.1.13.1.1 Configuration. The FM/FM telemeter shall provide a
minimum transmitter output power of 2 watts (1,5 watts at the antenna
terminals). Data shall be carried over continuous subcarrier chan-
nels, or commutated subcarrier channels using a 100 percent duty
cycle non-return-to-zero format,

The following five tracking stations q
GRS shall be equipped to receive, discrim-

inate, decommutate and store, the telemetry data, and shall have
VHEF antennas as listed below:

- 60 foot parabolic antenna
b, - 60 foot parabolic antenna
c. - 60 foot parabolic antenna
d. - DISC-ON-ROD antenna

- Tri-Helix antenna

The Tri-Helix antenna thas the lowest gain so that the lowest quality
receiving capabilities shall exist at@ill Here, the maximum
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TABLE XVIII

PROPCRTIONAL BANDWILTH CHANNELS

Srrer Min Max Fraq. “esponse
e Tre Cps MI = 5 MY - 2
t P L33 £ 15
Xt 31z oL d.s 21
R {75 735 11 28
Ei S5 1032 1k L 35
. 12l 272 1395 z % 50
" o 18753 1c2 25 X
= o3 2107 2LT73 35 63
£ 3T 2778 3225 is 113
o 270 2 4193 59 148
T o S5 81 203
2 7 7301 110 275
5 11085 160 LOG
p McED 15588 200 550
) S 23¢C 375
: il = L5G 1120C
K o 3 L3020 660 150C
: A % 50323 T79¢ 1980
L z 75250 1050 - 2625 . -
i RS N 1680
" * RS D T V'sls 2750
= o Les 2. taul 3000
- o 7S 1000 3035
i - LLal 1S5 2625
| R A “As use=d by IMSC)
]
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Figure 30.

O—%

XMTR

LINK

Instrumentation Block Diagram

NOTE: A = ASCENT
O = ORBIT
60 ORP COMM 38
TEST 4 X 60
POINTS :
60 COMM 2B
HOUSEKEEPING 5X 60 12
TEST POINTS DB3/D88 A
—_22 %o
D161/D160 O 0~ 14
8
120 —] 15
HOUSEKEEPING :2";’; .
TEST POINTS
—— 1A 16
COMM 2 7
HOUSEKEEPIN M 2A
TEST POINTS 5 X 60 .

MA
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e

tracking slant range shall be 1000 nautical miles with no provision for
fade margin, giving a predetection signal-to-noise ratio of 10 db, as
shown in Table XIX. This is adequate for FM receiver threshold.
FM improvement is 7 db (see Table XIX) so that the postdetection
signal-to-noise ratio is 17 db. The gains of antennas at all the other
tracking stations are higher, providing an improved signal-to-noise

ratio. )
TABLE XIX

Lixik Caléulations
VHFE Telemeter

GAINS
Transmitter Power (2 Watts) 3 dbw
Vehicle Antenna 3db
Ground Antenna (TRI-HELIX)* 14 db

20 dbw

LOSS
Vehicle Line Loss 2 db
Space Attenuation (1000 N. M, ) 145 db
Propagation Effects 3db L
Polarization Loss 3db o
Ground Antenna Line lLoss ’ 2 db T~
Received Signal -135 dbw
KTB (300 KC BE/W) = -149.5 dbw
NF 4.5 db
Receiver Noise = -145, W -145 dbw
Signal to Noise Ratio 10 db

Which is adequate for FM receiver threshold.

FM Improvement (R):
2

R -2 (fp) B
-2 fm fm

FD = Peak Carrier Deviation
B = IF Bandwidth +
fm = Highest Modulation Frequency of Interest

All other stations have higher gain antennas resulting in improved

signal to noise, , :
&

R A 0“!3




SPEC NO
DATE _&_.Ia.n.uzu:y_l_aﬁi_____
TABLE XIX (Continued) -
3 15KC 2 300KC
R =73 ('1131<c 113kc - 493
R = 7.0 db FM Improvement.
T——
Video So/No = 10+ 7 = 17db :
3,1,13.1.2 Continuous Data Channels, Continuous data channels

shall be assigned, as shown in Table XX for a typical case.

Channel

No.
1-2

f—— o — -‘Vr,i___ -

TABLE XX
H
L——»-_.-w» MODE o L
E Ascent Orbit Life Boat
Housekeeping Housekeeping: Housekeeping
Housekeeping i Housekeeping Housekeeping
Housekeeping . P/L P/L ,
P/L P/L F/lL. .. 71 &
Housekeeping P/L - PIL-. s bl
Housekeeping Housekeeping - Housekgqgﬁxg o
Housekeeping P/L Comm, - Housekeeplng -
Housekeeping { P/L s P/L ) '
Housekeeping © P/L P/L
Housekeeping ' P/L Housekeeping
Housekeeping i Housekeeping Housekeeping
Comm. i Comm. Comm,
P/L i P/L P/L r
Housekeeping . Housekeeping Housekeeping
Housekeeping !  Housekeeping Housekeeping
Comm., ; Comm:. Comm.
Housekeeping i Housekeeping Housekeeping
Comm, Comm. Comm.
Housckeeping . Housekeeping Housekeeping ;.
Comm. 5 Comm., Comm. )
Housekeeping J P/L P/L
Housekeeping Comm. = Housekeeping Commutated
Data is included here in order to complete the table.
P/L = Payload Data 4 v
Comm. = Commutated Data
90
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3.1.13.1.3 Commutated Channels. The commutator assignments as
specified in Figure3U shall be as shown in Table XXI.

TABLE XXI
r - B
: l ? gﬁ Sampling Rate
: ;1 | Channel or L
Mode Commutator | Ring | Assignment Frame Rate
T e - ' -
Orbit ; 3 B | 8* 0.4 rps (e.g.)
Ascent & Orbit: 2 ! B ' 12 | 5 rps .
! § ‘ . r
/fiscent & Orbit 2 : A ‘ 17 .1 5rps (e.g.) !
‘ ! ' -
Ascent & Orblt 1 l B , 15 - 5 rps
! 2 :
LAscent & Ormq ! ' A 16 5 rps

3.1.13.1.3.1 Housekeeping Commutated Data Points. Each ring of
each commutator shail provide 60 points, Normally, 3 points shall

be used for calibration and 3 points shall be used for synchronization;
leaving 54 points for transmitting housekeeping data, - A total of 4
rings shall be provided by Commutators 1 and 2 giving 216 usable .-
commutator points. Both commutators shall operate at 5 rps, thereby
providing a minimum of 5 samples per second per point,

3.1.13.1.3.2 Secondary Payload Commutated Data Points, Ring B
cf Commutator 3 operating at 0,4 rps shall provide a total of 60
commutated points. Normally 3 points shall be required for cali-
bration and 3 points shall be required for synchronization, leaving
54 points for transmitting secondary payload data,

5.1.13.1.4 System Accuracy. A list of telemetry points and related
accuracy requirements shall be contained in Instrumentation Schedules
for each vehicle.

.1.13.2 Link 2. The Link 2 telemetry system shall be as specified
in section 3. 1. I6. .
1.13.3 Primary Payload Link, The primary payload Link shall be
as speciflied in section 3.1.15,

3.1.13.4 Booster Instrumentation System. The pulse duration modu-
lation/frequency modulation/frequency modulation (PDM/FM/FM)

'During orbit, channel 8 can be switched for sending Lifeboat data.,
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telemetry system (DAC Drawing 1A18680) shall be installed in the
booster center body section. The system shall gather and transmit
flight performance data to ground receiving stations via radio
frequency (RF) carrier link,

3.1.13.4.1 PDM/FM/FM System. The PDM/FM/FM system shall
be essentially a combination of two types of modulation techniques,
FM/FM and PDM/FM, which utilize a common RF link, as specified
in Figure 31.

3.1.13. 4.2 FM/FM Section. The FM/FM section of the PDM/FM/FM
system shall provide up to a maximum of nine channels of continuous
data. It shall consist of 10 voltage-controlled subcarrier oscillators
(VCO), a wideband ¢ mplifier, and a frequency modulated (FM) trans-
mitter. Each VCO (with the exception of the 70 kilocycle (kc) carrier)
shall be modulated by a single transducer or by a series of sequence
signals, to produce an FM output. The FM outputs of the VCO's shall
be combined and applied to the wideband amplifier. The composite FM
output of the wideband amplifier shall modulate the FM transmitter,

3.1.13,4,3 Multicoder(s). The addition of a multicoder (DAC
Drawing 7837664} or multicoders, to the FM/FM section shall produCe
the complete PDM/FM/FM system. Each multicoder shall provxd
43 channels of commutated information to a single VCQ, Typlcal

telemetry channel assignments are shown in Table XXTI.
L]

’*d‘f‘ "

3.1,13.4.4 PDM/FM Section. In the PDM/FM section, transducer
data shall be time multiplexed by the multicoder, producing a PDM
output which shall be applied to the applicable VCO for conversion into
a PDM/FM output. The PDM/FM output of the VCO shall then be
combined with the outputs of the FM/FM section VCO's and applied to
the wideband amplifier.

3.1.13.4.5 Time Multiplexing of Telemetry Data, The 70-kc channel
E VCO shall pe used for PDM information so that the standard Inter-
Range Instrumentation Group (IRIG) automatic decommutation ground
equipment and the playback systems may be adequately utilized. This
method of time multiplexing of telemetry data is recommended per
IRIG Document 106-60 and is an accepted method of PDM transmission
on all missile ranges. System accuracy shall not be degraded due to
the non-linearity imposed by narrow-band modulation of the VCO's.
The entire system shall be designed to comply with standards estab-
lished by IRIG and set forth in Standard MIL-STD-442.

3.1.14 Commanding and Tracking.

3.1. 14,1 Command Capability.

3.1.14. 1.1 Real-Time Command Capability. Bath secure and un-
secure commands shall be transmitted over the command links. The

~-CONHDENHAL L

a




o e o 2

&7

" $PEC NO.

DATE 8 Jantxai'y 1965

wreaBwiq Aoo1g poHHAWIG WeIEKE

Cwa

QIHSINNN G JUYMAUVH ‘STINNYHD ANIN ALIYBVAYD ‘G3SN NIASS «»

© NOILYLIDX3 TOd L10A §$3ANONI . 1SFLON
eWd/Nd 304 NOIL23S
A¥3Live 3nQow ] rannvio s it :x%m_v ¥300211INW
w NolLvaatva | |
/4 0 1. |swsdnasnval A Mg 13A37 HOIH
_ _ o e
— rl b -— IL
A8C r ...u:u:;ml_ | ) | ". SxHONLIN | "
et —- 1X3/1NI | _ ||_uz_uwrwmzou_ _
J . - L
. _I..ll_..l.. - | | X089 NOILNBI¥1SIQ ——— "
. |
".l —r "ttt " _
-l -l -t -l -l —_—
|
| —.ux sor Yowser ' owws [ o o.n|_| 2% o.HI—. 2 ﬁl._
| ] 2unwma | towvio | ornvkd | s nvio | e nvud | 3 nvmo Tl_
_ L 02A _ 00A _ 0DA 1 0dA I ou>|._r ou>|l_
| =—T—-T T -T T —-T
A sty Shunth SRy S S
ASZ d 1 - ~L
Y | — T owee T owoe T onee [ onrs |
N3 LLINSNYY L | any MNd T NvHD ! ENYHD | 6 NYHD |, 01 NYHD
W3 .—1- T ~4 w:«; | mmwnm | EEY) _ 38V dS _ umw% | m%wnm _
‘ L .—I-um,:.mn_l ou>|_u 0dA |
-l A
) I VN G G G
AT8WISSY ONILNNOW ¥01v111950

WYYOVIQ ND0718 GII4INdWIS — WILSAS ANLIWI 131 W4 Wi -Wad

-
o




TABLE XXII

SPEC NO. _1417524

DATE 8 January 1965

TYPIZAL TELEMETRY CHANNEL ASSIGNMENTS
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S-band command system shall be capable of handling fifteen unsecure
commands (Analog) and two secure commands (Zorro). The Zeke com-

mand system shall be capable of handling five secure commands and
nominally ten unsecure commands. Of the fifteen S-band unsecure com-
mands, eight commands shall be used to perform the orbital vehicle

functions. These functions shall be to control the orbital programmer,

to select the recovery pass, to initiate the deactivate sequence, and to —~—
select one of two redundant inverters. The remaining seven commands

shall be used as primary payload controls. Critical functions shall be

backed up in such a manner that reliability will be optimized.

Of the ten permanently assigned Zeke unsecure commands, three shall
be used for Lifeboat mode selection. One shall be used to control the
beacon transmitter. Six of the Zeke unsecure commands shall be used
as backup commands for six selected S-band commands. Two of the
backup commands shall provide for H-Timer period adjustments by
Zeke in the event of an S-band command link failure. The other backup
commands shall be primary payload commands. The utilization of com-
mands is shown in Figure 32,

A system of conmand interlocks shall be provided to minimize the
effects of inadvertent or covert commands.

3.1.14.1.2 Stored Program Command Capability. : The orbital
programmer shall provide 5¢ channels of stored program events.
Sixteen channels shall be used for controlling vehicle functions. Ten
channels shall provide signals to the secondary payload interface for
test events, Twenty-six channels shall provide signals to the primary
payload,

3.1.14. 2 Command System Definition,

3.1.14.2.1 Real-Time Commands. Real-time commands shall be
sent to the vehicle by Verlort, Zeke, Radio Guidance and Range Safety
command links,

3.1.14.2. 1.1 Verlort (S-Band). The S-band link shall use an S-band -
Verlort or Prelort radar and shall modulate one of its interrogating
pulses with the command data. Radar shall interrogate the vehicle
transponder by transmitting a succession of pulse groups normally
composed of two pulses following one another at some definite time
interval. When it is desired to send commands, a third pulse shall

be inserted at will between the above-mentioned two pulses, and this
third pulse shall be the one that is modulated. Two modulatxng
methods shall be used:

a. ZorroCommandSystem. .The center pulse s time-position
shall be varied by some fixed amount in relation to the other
two pulses in the three-pulse group. Each position shall be
given a certain significance which is interpreted in the
vehicle decoding devices.
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b. Analog Command System. The center pulse's position shall
be varied at an audio rate for one second. Six audio tones
shall be available, used two at a time, which allows 15
possible combinations.

3.1.14.2.1.2 Zeke (VHF). The VHF link shall consist of a Zeke trans-
mitter and two Zeke receivers where the carrier is amplitude modulated ~
by audio tones.

3.1.14.2,1.3 Radio Guidance Command System (X-Band). The radio
guidance command system shall use a continuous X-band radar which

shall pulse-position modulate the command spacing between continuous
pairs of address pulses,

3.1.14.2.1.4 Command Destruct System (UHF)., The system shall be
cquipped to meet the minimum command destruct requirements of the
Pacific Missile Range as specified in AFMTC Regulation 80-7, "Air-
borne Flight Termination Systems. "

-

3.1.14.2.2 Stored Commands. Stored commands shall be stored in the
vehicle prior to launch in the following ways:

a. Fairchild Programmer, Commands shall be stored as -
perforations in a moving mylar tape. Brushes shall make
contact as the programmed perforations pass under them, -
thus initiating actions in the vehicley

b. Standard Timer. Commands shall be stored as settings
in a mechanical time-interval countdown device which shall
initiate actions in the vehicle after programmed time
intervals have e¢)apsed.

¢. DI/AN Timer. Commands shall be stored as settings ina
solid-state, time-interval countdown device which shall
initiate actions in the vehicle after programmed time in-
tervals have elapsed.

d. Booster Programmer. Commands shalk Mﬂa@tg&pm _
tions on a moving tape and shall initiate actions in the Thor
booster in accordance with programmed time intervals.

3.1.14. 2.3 Command System Detailed Performance,

3.1.14.2.3.1 Zorro Command System. The Zorro command system
shall be a digital command system using an S-Band Verlort or Prelort
radar to transmit the commands, The center pulse of the radar's
three-pulse group shall be pulse position modulated with the command
data. The center pulse shall assume one of three assigned positions




in relation to the other two pulses in the group. One position is
called a '"one'", another position is called a "*zero'!, and a third position
is called a ''reset",

——
L4
¢
r-= r-14  r== =
g :F: tol ! 1 ‘3
a w P2 Pyt &
‘w' |q| ]
. Coag W S’ 2
[ 'Q' .N' ! ]
~ L ) { — { m
Zime —=
Figure 33,

Figure 33 is a hypothetical illustration of the three possible positions
assumed by the center pulse. Only one position at one time shall be
possible.

Ones and zeros shall be combined in a digital manner to produce a
40 character command word which also shall include a reset and some
blanks. During a blank the center palse shall not be transmitted,

A Zorro command shall consist of a sequence of 40 equal time intervals,
each 40 milliseconds long. The first half of each interval shall carry
no information and shall be blank. The last half of each interval from
the first through the 36th shall carry command data in a digital form,

as shown in Figure 34,

) oA O~ o vt OoON~NE OCNE
RESET > ,;: oR oR oR
T rERp ZERO TZRo zERG
. 7 \- ’’’’’ _'A_—‘ e e N
7
- 7= 7 73 ! 5 7e
<« 40 —
Figure 34,
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The first interval shall contain a reset.

Each of the next35 intervals (2 through 36) shall contain either a one
oT a zero.

Intervals 37 through 40 shall be blank.

Zorro comrnanding shall be a secure command system. The arrange-
ment of the ones and zeros in each command shall be determined by a
classified plug which shall be inserted in the Zeke encoder, Qnly the
one vehicle which contains a duplicate plug shall be capable of decodmg
that particular command.

Figure 35 is a block diagram of the Zorro System,

Before a Zorro command can be sent by a tracking station, the correct
plug shall be inserted in the encoder. When the command button on the
command panel is depressed, the encoder shall start to formulate the
command word in accordance with the wiring of the plug, starting the
command with a reset and putting in the ones and zeros where required.
This command word shall be fed into a pulse inserter (RU 654) in the =
radar which shall translate the resets, ones, and zeros into specific " -
center pulse positions. These center pulse positions shall be trans
mitted to the vehicle at a 25 bit per second rate. To transmit one
cornmand shall require 1.6 seconds,

The radar shall transmit its pulse groups at rates variable between 410
and 630 groups per second. Since each one, zero, or reset has a
duration of 20 milliseconds (half of the 40 ms interval previously noted),
during that 20 milliseconds, from 8 to 13 pulse groups shall be trans-
mitted, In the event that some of the pulse groups do not reach the
vehicle command processing circuits, it shall be sufficient if only 3
pulse groups per bit are received. Figure 36 shows how, with a radar
pulse repetition frequency (PRF') of 410 per second, the center pulse

is transmitted 8 times during the time it takes for each bit,

[ T T T 1 1 O 1 S I O I |

eos e e 20 mS >~

Figure 36
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In the vehicle the radar pulse groups shall go through the S-band re-

ceiver and shall be applied to a Type 13 decoder. In this decoder the

one, zero, and reset bits shall be separated and identified on each of

three lines as a square pulse. These three lines shall go into one or

more Type 9 decoders wired with parallel inputs, Each Type 9 decoder
shall decode one command only. A plug shall be inserted in each of

these decoders before launch, The plug shall determine the pattern -
of the command which it will decode. Upon receipt of a valid command

a relay shall be actuated to initiate some action in the vehicle,

Vehicle components for the Zorro Comménd System shall be as follows:
a. S-band Beacon Transponder
b. Type 13 Decoder
c. Type 9 Decoder

3.1.14.2, 3.2 Analog Command System. The Analog Command System

shall utilize an 5-Band Verlort or Prelort radar to transmit the com-

mands. The center pulse's position shall be varied about an initial o '
position at an audio rate for one second., Six audio tones shall be used_ .
which are known as tones A, B, C, D, E, and F, For each command
two of these tones shall be mixed simultaneously and the canter pulse™ - . =
position modulated by this tone pair. Using six different tones in this
manner, 15 different commands are possible,

Figure 37 is a block diagram of the Analog Command System.

On the command console shall be fifteen buttons, one for each command.
When a button is depressed a logic system shall be caused to send
impulses to the radar on two of six wires corresponding to the two tones
used to make up this particular command. These impulses, of 1 second
duration, shall actuate an encoder (RU 352), causing it to modulate the
center pulse with those two tones for one second,

In the vehigle the radar pulse groups shall go through the S-band
receiver atd shall be applied to a Type 11 decoder where the two

tones shall be separated through audio filters and applied to a diode
matrix which selects and energizes one of fifteen relays, resulting

in some vehicle action,

Vehicle components for the Analog Command System shall be as follows:

a. S-Band Beacon Transponder

b, Type 1l Decoder

-CONFHFDENTHAL o
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3.1.14.2,.3.3 Zeke Command System. The Zeke Command System

shall be a digital system utilizing a VHF transmitter. The carrier shall
be amplitude modulated by audio tones to produce the commands. A

total of seven tones $Shall be used, Tones A, B, C, and D shall be for
Zeke secure commands. Tones E, F, and G shall be for Zeke Functional
Commands. A description of the Secure and of the Functional (unsecure)
commands follows:

3,1.14,2.3.3.1 Zeke Secure Commands. Four tones (referred to as

A, B, C, and D) shall be used to make up these commands. One tone is
a ""power' tone, one a ''reset', one a ''zero'", and the fourth, a '""one'.
Each tone shall have a specific audio frequency which never changes.

A Zeke secure command shall consist of a sequence of 40 equal time
intervals, each 134 milliseconds long (nominal). During the first half
of each interval a "power' tone shall be sent., The last half of each
interval from the first through the 40th shall carry command data in a
digital form as shown in Figure 38,

XY

.- [ IR | AT o £ _ ZrE I
S - r s N R Y Ry Vg e ek -’S«
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w 134 s MCH —

-— 100 MS MIN. o

Figure 38.
In the first interval is a reset,

The next 35 intervals (2 through 36) each hold either a one or a zero.
Internals 37 through 40 hold power tones. N
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The arrangement of the ones and zeros in each command shall be
determined by a classified plug (sxmﬂar in kind but not in wiring to the
Zorro secure plug) which is inserted in the Zeke encoder. Again, as
with Zorro, only the one vehicle which contains l duphcate plug shall -
decode that particular command.

Figure 39 is a block diagram of the Zeke Secure and Functional
Systems.

Before a Zeke Secure command can be sent by a tracking station, the
correct plug shall be inserted in the encoder. When the command
button on the command panel is depressed, the encoder shall start.to
formulate the command word in accordance with the wiring of the plug.
The output of the encoder, which consists of different voltage levels,
shall be fed into a '"'tone coder' which shall convert the command data
into the proper tones which then shall amplitude modulate a VHF
carrier.

‘ .
In the vehicle the VHF signal shall be demodulated by the Zeke re-
ceiver which then shall feed the tones to a Type 8decoder, . This
decoder shall have no active function during Zeke Secure commandmg.
and merely shall pass on the tones to a Type 5 decoder which shall
separate them and output ones, zeros, and resety as square pu;ues s
on three lines feeding into one or more Type 9 decoders. .If the ‘cam=-
mand format matches the secure plug in one of these Type 9's it' P
shall generate a relay closure to cause some vehicle action. The
power tones shall cause the power to beturned on in the vehicle de-
coders. Each power tone shall actuate a certain relay in the Type 5
dc-oder which provides the power for 125 milliseconds to_the Type 9
decoder as well as to a portion of the Type 5 decoder circuitry, After
125 milliseconds the power relay shall drop out, hence power tones -
must be repeated throughout the command.

3.1.14.2 3.3.2 Zeke Functional Commands. Zeke functional com-
mands shall not be secure and shall have a different format than Zeke
secure commands, Different tones shall be used than for Zeke secure
commands. Three tcnes, designated E, F, and G, shall be arranged
as pairs for cach functional command, allowing six possibilities,
since the order in which they are sent shall be pertinent (e. g. EF. .
FE, EG, GE, FG, GF).

The command formal shall consist of five consecutive one-second
intcrvals as shown in Figure 40,
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Figure 40

The two tones occupy the first two intervals, The next three intervals
are blank, This blank period is to assure that no tones are emitted

until certain delayed relay closures have completed theu‘ cycle m
the Type 8 decoder. R S s

R o d f

The function of the gruund equipment when sending a Zeke functional
command shall be essentially the same as for a Zeke secure com-
mand, except a secure plug shall not be required in the Zeke encoder,
As thhe command button is depressed on the Zeke-Zorro command
panel, the Zel.e encoder shall format the command and the tone coder
shall send the proper tones to the transmitter modulator. In the
vehicle the Zeke receiver shall demodulate the VHF signal and shall
feed the tones to a Type 8 decoder and a matrix, where the tones
shalli be coded and cach different pair of tones shall effect a gorre-;"
sponding relay contact closure to control some vehicle functien, L=

- e

Vehicle components for the Zeke Command System shall be as follows:
a. Type |l Command Receiver
b. Type 8 Decoder
c. Relay Matrix and Selective Addresé Matrix Boxes
d. Type 5 Decoder

e. Type 9 Decoder
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3.1.14.2.3.4 Radio Guidance Command System. The radio guidance
command system airborne equipment shall receive pulse coded com-
mand signals from the ground radar, shall decode and translate these
command signals into steering orders and sequence commands, and shall
transmit in each repetition interval a 3 kilowatt pulse to facilitate
accurate ground radar tracking. Figure 41 is an illustration of a com-
mand interval containing a group of four pulses,

\ “
)
— e 10 G s Cowvin AN I HTERYRL .
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[

Figure 41

The address spacing must be proper in order for the transponder to
operate. The command spacings shall assume any one of eight spacings,
Program @} shall use six of the available eight spacings. Each of the
four steering commands (pitch up, pitch down, yaw right, and yaw left) -
shall be transmitted by a single group (4 pulses), A single group shall
hold the particular steering command in for a nominal period of 10,4
milliseconds. The command interval shall be approximately 10 milli-
second:. When a steering command is repeated continuously, the steering
commmand shall be held in continuously., The ground computer shall be
gated to alternate between pitch and yaw steering commands every 200
milliseconds. Consequently, the longest steering command shall be 200
milliseconds in duration. The gyro torquing rates shall be_¥ degrees per
second for the Thor booster and 2 degrees per second for the Agena. The
maximum correction given in any one axis during a 200 millisecond period
shall be_” _degrees for the Thor booster and 0.4 degrees for the Agena.
The coatacts of the pitch up and pitch down relays and the yaw left and yaw
right relays shall be interlocked to give added assurance that only one
commani can be given, thus preventing a short circuit of the steering
voltage source. Sequence commands used to step the ledex shall be trans-
mitted by sending 30 uninterrupted sequence groups followed by two groups
of normal pulses. Functions of the sequence command are specified in
section 3.1, 4, 3,

_ <nis iniormation wil. be supplied by uvaic. ¢
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In addition to being sent in conjunction with the sequence command, the
normal command shall be sent when none of the other commands is
transmitted fo that the tracking pulse shall constantly be transmitted
to the ground.

3.1.14,2,3.5 Type 8 Fairchild Programmer. The Type 8 Fairchild
Programmer shall store commands in the vehicle prior to launch for ~—
execution at specific times during flight, The programmer shall

consist essentially of four reels of 35 mm mylar tape and a drive

mechanism for moving these tapes in unison past a set of brushes at

the rate of approximately 6 inches per hour, or 9 inches per orbit.

Square holes punched in the tapes prior to launch shall enable each

of the brushes to make contact with the grounded drum through the

holes as the latter pass under the brushes. These grounding contacts

shall be used to initiate vehicle or payload actions, or both,

There shall be 13 brushes for each tape, making a total of 52 brushes.
The tapes shall be mylar, 35 mm wide and 0.003 inches (3 mils)
thick., Each tape shall be 98 feet long and shall have the capacity to
store actions, in the form of holes, for approximately 128 subcycles.
A subcycle is defined as that portion of a tape on which the commands
are punched for one vehicle orbit. Tape of 1.5 mils thickness may
also be used, essentially doubling the programmmg capacxty T

e

The commands stored in the Type 8 Progmmmer shall cause vehxcle
actions or Payload actions or both as the vehicle reaches certain geo-
graphical positions. Hence, the tape speed and positioning shall be
kept synchronized with the orbital period and overpass plan. The rate
at which the tape travels shall be adjustable so that it may be made

to match the orbit period. Adjustments shall be accomplished by
sending analog commands to speed up or slow down the programmer
motor as necessary. The motor shall be a synchronous AC motor,
driven by an oscillator at a frequency in the neighborhood of 400 cps.
This frequency shall be varied by varying circuit parameters in the
oscillator, which is controlled by analog commands. Varying the
oscillator frequency shall vary the speed of the motor, .
)
The tapes shall be capable of being advanced or retarded (reset) to a
predetermined point within the subcycle. If a predetermined position
on the tape does not coincide with the planned latitude during orbit, an
Analog command sent to the vehicle when it reaches that latitude shall
cause the tape to move rapidly so that the predetermined point is re-
positioned as planned. The tape then shall continue to move at its
former rate. ‘

The controllable rate of travel plus the ability to reset the position of
the tapes shall allow the tape programmer to be kept synchronized with
the orbit period sc that stored commands shall occur at the proper:
times.

-CONHDENTHAL- 108
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3.1.14,2,3,6 Standard Sequence Timer. The standard sequence
timer shall store commands prior to launch for execution during
flight. The standard sequence timer is also known as the "D'" Timer,

The standard sequence timer shall consist of an assembly containing
24 Veeder-Root counters driven by a constant speed drive motor. The
counters shall be set before launch so that after given time intervals,
switches shall be actuated to initiate vehicle actions. Thus, 24 events
shall be programmable. The Veeder-Root counters shall control from
one to five switches each, depending on requirements, The sequence
timer shall be started at the desired time by an impulse which engages
a clutch and releases a brake on the drive mechanism. The drive
motor shall have been started previously,

The maximum time interval possible with the sequence timer shall be
6000 seconds. Should it be desired to program events for longer time
intervals, a second sequence timer shall be used and started by the
first timer at the end of its run. The.accuracy of the'timer shall be
plus or minus 0.6 seconds.

The sequence timer shall be used by Program-to time events
during the ascent and first orbit phases of vehicle ﬂight and durmg
the deactivate and reactivate phasegs, - e S o -7

\Q‘%‘.,

3.1.14,2.3.7 Recovery Timer, Cornmands shall also be stored ina
recovery timer, known as the Di/An timer. The recovery timer shall
be a solid state device based on a two-pulse-per-second magnetic
oscillator with a magnetic core counter. At predetermined counts
output relays shall close, initiating vehicle actions. A total of 14
such events shall be possible, : .

A reset function shall be provided to reset the recovery timer counter
to the initial count, and to reset the output relays. Normally the reset
impulse shall be generated by the recovery timer output at the time

of its last event. The recovery timer shall also be capable of being
reset externally during ground tests, and by command when in flight.

Two recovery timers shall be used by Program@iiduring the re-
covery phase of each flight, one for the normal recovery sequence
and the other for the Lifeboat sequence. The normal recovery timer
shall be started by a stored command from the Type 8 Programmer.
The Lircvoat timer shall be started by a Zeke secure command.

3.1.14,2.3.8 Booster Programmer. The booster programmer shall
be capable of applying and terminating controlled sequential commands
at predectermined points in the flight, Thirteen program channels

~ shall be available, nine of which shall normally be used for control
system functions and the remaining four for backup functions and
testing signals. The programmer shall be capable of programming
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for 250 seconds. The programmer shall be capable of programming

events at any preset time with respect to liftoff, within plus or minus

0.1 seconds.or plus or minus 1 percent of the program time, whichever

is larger. Either clockwise or counterclockwise roll programs may

be selected by rewiring within the programmer. Yaw, pitch, and roll,

rates shall be changed by adjusting respective potentiometers within

the programmer, ~

3.1.15 Primary Payload. This section shall be supplied directly

from the LMSC Advanced Projects Payload group to authorized -

recipients only. Pages 111 throu% b 124 hexelns are-ryaervad to: *
ot

Primary Payload contribution t is systemn speciftca.han.
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3.1.16 Secondary Payloads, .

3.1.16.1 General. The system shall have a capability for performing
research experiments as designated by the AF SSD Project Officer,
Research experiments shall be flown on a non-interference basis, That
is, the experiments shall have no deleterious effects on the primary
mission. LMSC shall design, fabricate, assemble, and systems ~
engineer the selected experiments and the supporting secondary payload
equipment to utilize otherwise excess vehicle power and weight capa-
bility. LMSC also shall perform checkout tests to determine the
payloads tlight test readiness. Tests shall be performed to assure that
no possible failure mode of the secondary payload will adversely affect.
the primary mission. The experimental payload modular design shall
be adjusted to existing vehicle research payload interface requirements,
launch window, vehicle orbit and attitude. The Program research
payload modular concept shall establish mechanical and electrical
vehicle interfaces and a basic telemetry data link interface panel for
both research experiment and Program- support. The accom-
modations for research payloads are described in the following sections:

3.1.16.2 Mechanical Accommodation, The research payload modular -~
mechanical interface with the Program{iiiVehicle shall be as ref- L,
erenced in section 3.1.6.4.4.1, To incorpeu“ gplm o8
and support equipment the standard secondaty.pey xfl r
ment panels shall be as described by LMSC Secondary Pary 1 ’ .
2P10762B. This secondary payload drawing identifies panel mounting
locations, loading, and space with respect to each other, to the vehicle.
aft rack structure, and to the vehicle orientation. The aft rack space
available shall be as specified in LMSC 1345097B.

. 16. Aft Rack Equipment Panels. The vehicle aft rack equip-
ment panels shall consist of the four right side panels and two bottom ..
pancls as defined in Figure 42, and the left side panels, utihzmg the
RP-11 panel or the short side panel as defined in Figure 43, The .
secondary payload panels required shall depend on excess vehicle :
wecight capabilities and experimental equipment weight, size, and view
requirements, as well as power availability,

3.1.16.2.2 Aft Rack Loading. The secondary payload panel loading
capabilities shall be as delined in Figure 44. All loadings listed are
maximum based on total aft rack capabilities, The capabilities alsa
shal! depend on distribution and attachment of equipments, A full
complement of secondary payload panels (right side, bottom, and
@B 1=t side panels) shall have a total payload and support equip-
ment capability of 516 pounds as specified in Figure 44, Item D.
V'hen secondary payload weight availability is about 30 pounds, the
research payload panel configuration shall consist of the standard
panel complement, Figure 45, mounted on the forward bottom panel,
a blank aft bottom panel, and diagonal tubes on the aft rack right and
left sides, with thermal shields. The diagonal tubes shall maintaun
the vehicle aft rack structural design.
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R.H SIDE PANEL

ANTENNA
BOTTOM PANELS

STD. TM PNL.

Figure 42. Aft Rack Equipment Panels Right Hand Side

and Lower Research Payload
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SHORT SIDE PANEL

Figure 43. Aft Rack Equipment Panels Left Hand Side Research
Payload
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R.H. SIDE DIAGONAL TUBE

\

-

A

QUAD 114 / QUAD H
/ /
LEFT SIDE PANEL /
TYPE )
SHORT LEFT RIGHT SIDE PANELS
SIDE PANEL BOTTOM PANEL : ‘
RACK TOTAL wT.
TTOM R.H. SIDE
L.H. S10E BOTTO st CAPABILITY JINCREASE
CONFIG, DIAGONAL TUBES ONLY PANEL | DIAGONAL TUBE ONLY o
A — — 23s
CAPACITY 1007 i BN
DIAGONAL TUBES PLUS
CONFIG, PANEL | DIAGONAL TUBE ONLY
8 SHORT PANEL 2004 91w
CAPACITY 60% 100# i
_ - TYPE PANEL
CONFIS PANEL | DIAGONAL TUBE ONLY
* {
c (NO DIAGONAL TUBES) 2008 12.9¢
CAPACITY 100~ 100 %
PANEL AN PACK YHEX. RACK WITH INTERM.
CONFIG * PANEL N
. N RAM 1
5 (NO DIAGONAL TUBES) F tho DIAGONAL TUSE) s16% 0.2
CAPACITY 250 100 % 166#
CIAGONAL TUBES PLUS
CONFIG, A PANEL | DIAGONAL TUBE ONLY
€ LONG, SHORT PANEL 2007 Ta2#
CAPACITY 60 100 %
- - HEX. RACK WITH INTERM,
. ZONFIG, DIAGONAL TUBES ONLY PANEL FRAME(NO DIAGONAL TUBE
200 # 17.7%
CAPAZITY 1002 100 #

1. ALL CONFIGURATIONS SHOWN ABOVE MUST HAVE AUXILIARY ENGINE C‘ONE PANELS INSTALLED.
2. ALL LOADINGS AS LISTED ABOVE ARE MAXiMUM BASED ON TOTAL AFT RACK CAPABILITIES, CAPABILITIES ALSO

DEPEND ON DISTRIBUTION AND ATTACHMENT OF ITEMS.

3. ALL CAPABILITIES SHOWN ARE WEIGHTS OF PROGRAM PECULIAR EQUIPMENT ONLY,

[V Sol i

Figure 44. Aft Rack Loading Configurations
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3.1,16.2.3 Secondary Payload Space. The secondary payload panels
shall be designed to maintain aft rack structural integrity, The panel
design shall be capable of utilizing the maximum available aft rack
space. The space capabilities of the secondary payload panels shall
be as defined in Figures 46, 47, 48, and 49 as follows:

a. Left Side-Panel - Figure 46 ~
. :

b. Short Left Side Panel - Figure 47

c. Bottom Panel - Figure 48
d. Right Side Panels - Figure 49

3.1.16.2.3.1 Qualification. The secondary payload support equip-
ment shall be flight qualified to requirements set forth by Program.,

3.1.16.3 Electrical Accommodation. The secondary payload module
electrical Interface shall be established through the Program
secondary payload J-Box, as referenced in 3.1.6.4.4.2, Vehicle
unregulated, auxiliary, and plus 28 VDC pyro power, as well as brush
commands, real time commands, support and telemetry functions

shall be interfaced to the secondary payload. through the secondary e o '§
payload J-Box, as specified by Program @R SDR-6, System Design =~ . = -.3

Requirements for Vehicle/Payload Interface. Within the secondary
payload module, the experiment shall be electrically interfaced with
the secondary payload standard panel., The telemetry and support
equipments, whichinciudes the @iilBexperiment, shall be mounted
on the secondary payload forward bottom panel and installed on the
vehicle aft rack as shown in Figures 42 and 43.

3.1.16.3.1 Electrical Power. The nominal DC power available to the
secondary payload module at the interface shall be:

a. Plus 28 VDC 10 ampere fused (unregulated)

b. Plus 28 VDC 15 ampere fused (unregulated)

c. Plus 28 VDC pyrotechnic power -

d. Plus 28 VDC 10 ampere fused (auxiliary)
3.1.16.3.1.1 AC Power. The secondary payload experiment shall
provide AC power for its own use, Proper shielding and precautions
shall be taken to eliminate radiation or feed back into power lines to

prevent interfacing with other vehicle equipment and systems,

3.1.16. 3.2 Telemetry System. The secondary payload telemetry
link {designated Link &) shall be flown on all program-vehicles.

.
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Figure 46, Egquipment Volume Diagram Left Side
SR ranel Research Payload ‘
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The Link 2 performance parameters are the same as specified for
Link 1 in section 3,1.13. The secondary payload telemetry system
shall consist of an FM/FM VHF data link for transmitting data via a
self-contained system interfaced to the vehicle umbilical for Link 2
status during ground operations. The basic components of the system,
as shown in Figures 45 and 50 shall be instrumentation sensors,

C.+ x 60 commutator, 26:1 tape recorder, voltage controlled oscillators
(IRIG), solid state transmitter (2 watts), and the antenna system for
Program @B chicle mission backup and experiment operational re-
quirements. With increased secondary payload module data require-
ments and power availability, Link 3 and Link 4 FM/FM VHF data

link capabilities can be added.

3.1.16.3.3 Recording Capabilities. The tape recorder shall have dual
track data recording capability with a readin-to-readout ratio of 26

to 1. The maximum readin time shall be 182 minutes from a 1 x 60

or 0.4 x 60 commutator with equivalent readout timle of approximately
7 minutes. The signal response shall be 300 cps, or DC to 60 pps
commutated.

3.1.16.3.4 Commutation, The commutators used as part of the
secondary payload module shall be two rings, shorting type, make~
before-break, 0.4 or 1 revolution per second, with 60 points per . :
commutator ring, Three points are required for calibration and . el
three points are required for synchronization, leaving 54 points '

for secondary payload data per commutator ring,

3.1.16.4 Stored Commands. Twelve stored commands shall be
available to the secondary payloads for operation of programming
equinment during flight, Two of these commands shall be assigned

to the secondary payload Link 2 control and ten commands shall be
available for the experiment operation. These brush commands shall
he plus 28 volts DC unregulated power for nominal 10-second durations.

3.2 System Design and Construction Standards. The design and
construction ot the system shalil be as specified in DAC Specification
D>-2345, LMSC Specification 1416559, LMSC Specifications T-3-3-001,
T-3-+-001, T-3-3-004, and applicable subsystem specifications.

3.2.1 General Design and Construction Requirements.

3.2.1.1 Selection of Specifications and Standards, Selection of
specifications and standards shall be as specified in DAC Specification
NS-2335, LNSC Specification 1416559, and applicable subsystem

e dlcations,

3.2.1.2 Naterials, Parts, and Processes, Materials, parts, and
processces shall be as specilied in DACT Specification DS-2345, LMSC
Specification 1416559, and applicable subsystem specificafions.

2. 1.3 Moisture and Fungus Resistance. Moisture and fungus
reristance shall be as specified in individual subsystem specifications.

4 !
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3.2.1.4 Corrosion of Metal! Parts, Metal parts shall be resistant to
corrosion as specilied In individual subsystem specifications, =
- -_;‘(:;1\ v
3.2.1,5 Interchangeability and Replaceability, The design of the T

system shall specify tolerances no more stringent than necessary to
achieve the interchangeability and replaceability required throughout
its operational life. The extent of establishing and maintaining inter-
changeability for the system shall be limited to the mechanical inter-
faces. The interchangeability and replaceability requirements for the
system shall be as specified in Douglas Aircraft Company Specification
DS-2345, LMSC Specification 1416559, and applicable subsystem
specifications.

3.2.1.6 Workmanship. Workmanship shall conform with the standard
practices prevalent in the aerospace industry. Uniformity of shapes,
dimensions, fit, and performance shall permit replaceability of items
as dictated by their operational requirements. There shall be no
evidence of poor workmanship in the system.

3.2.1.7 Electromagnetic Interference. Electromagnetic interference
requirements shall be as specilfied in DAC Specification DS-¢345,
LMSC Specification 1416559, and applicable subsystem specifications, =

3.2.1.8 Identification and Marki The identification and marking:
requirements for the system sha ]i‘lxgbe as specified in Douglas Aircraft
Company Specification DS-2345, LMSC Specification 1416559, ‘and
applicable subsystem specifications.

.2.1.9 Storage. Storage requirements shall be as specified in
DAC Specitication DS-2345, LMSC Specification 1416559, and

applicable subsystem specifications.

3.3 Reliability Requirements.

5.3.1 Life Requirements.

3.3.1.1 General. As an objective, all flight equipment shall be
designed and assembled of suitable materials so that all Program

- calendar life and operating life requirements can be met under the
environments encouantered without an increased failure rate. These
minimum lile requirements are stated below. Where other objectives
require that a less durable design be adopted, maintenance, repair,
and scrap procedures shall be specified, and the life experience of
cach limited life item shall be recorded and controlled, The ac-
«umulated calendar life and operating life of all limited life items
shall be reviewed as part of the final flight certification procedure
to insure that sufficient useful life remains to meet the flight re-
guirements without reliability degradation.’

3.3.1.2 Limited Calendar Life. As an objective, materials, parts, .
and assemblies shall he used which are not subject to age or tem- L
verature deterioration within a calendar life of three years. Items -

cefors : _ "

%I % |
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which do not satisfy the minimum calendar life requirement shall be
marked and controlled in general conformance with the procedures
established in ANA Bulletin No. 438a, Age Controls for Synthetic
Rubber Parts.

3.3.1.3 Limited Operating Life, As an objective, materials parts,
and assemblies shall be used which are not subject to an increasing ~—
failure rate due to wear during an operating period of at least 2000
hours of nominal operation or equivalent cycles of operation after
prime contractor acceptance. In no case shall the non-wear-out
cyclical life be less than three times the maximum estimated or
experienced Program @lcyclical life. Where the above objectives
are not met, the item shall be classified as a limited operating life
item with specified maintenance, repair, and scrap procedures.
Elapsed time indicators shall be utilized or an operating log shall be
maintained to report accumulated operation time or operation cycles
for all lirnited operating life equipment,

3.3.2 Numerical Reliability Requirements and Goals.

3.3.3.1 General. Reliability requirements as stated herein are
currént contractual requirements with a specified demonstration test,
Reliability goals as stated herein are design and production oh;ectivgi
and usually closely approximate the predicted religbility from piece” .~
part reliability estimates or historical data,

Ed

3.3.2.2 Launch Reliability Goal. A minimum launch probability

coal for LMSC aerospace ground equipment at a nominal launch com-
plex shall be 0.95 during the 14-hour terminal countdown phase.
Critical and major equipment as defined below shall be assigned
reliability objectives which are not less than 0.98 and 0.95 respec-
tively. Critical equipment is defined as equipment whose malfunction:
could result in vehicle loss or extreme safety hazard. Major equip-
ment is defined as equipment whose malfunction would result in a
mission abort, serious program loss, or major safety hazard.

3.3.2.3 Booster Requirements and Goals. The Thor SLV-2A
booster shall have a required and demonstrated flight reliability of
0.85. The demonstration shall be a successful performance of a
simulated flight system test performed at the contractor's plant.
Based on SLV and SLV-2A flight experience with Program opera-
tions, the reliability goal shall be to maintain a booster launch ascent
reliability of at least 0, 94,

<

3.3.2.41 Radio Guidance Requirements and Goals. The Series 600
Radio Guidance System was designed with the objective of exceeding
a reliability of 0.985 for a time period consisting of 15 minutes of
operation before launch and 5 minutes of operation in the flight
environment,
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3.3.2,5 Standard Agena Requirements and Goals. The S-OI1B and

SS-O1B vehicles shall be designed for maximum reliability commensu-

rate with other applicable criteria to ensure high probability that the

vehicle is capable of performing its assigned mission. The design
requirement shall be to. achieve 90 percent reliability, at 75 percent
confidence, in performing the primary flight objectives during the

ascent and injection portion of the mission, The reliability goal shall ~—
be an ascent flight success ratio of 94 percent, Measurement criteria

for conformance to this requirement shall be as outlined in the appli-

cable production contract reliability program plan, '

3.3.2.6 Program @B Peculiar Equipment. The Program@il Peculiar
Equipment excluding GFE and payloads shall have a reliability require-
ment beginning at 0. 75 for FTV 1601 for a four-day mission through
parachute dezloyment. For subsequent vehi~les up to a total of 24 the

reliability requirernent shall increase so that Ri = 1 -(%.‘:1—}2—; 0. 480
i
where R. is the th vehicle reliability requirement and T, = accumu-

lated vehicles beginning with 1601. The reliability requifement for

the twenty-fourth vehicle shail be 0,817 in accordance with the above
formula. The reliability requirement demonstration is established = =~ - =
in LMSC A381275, Test of Attainment Reliability Requirements and )
Goals. Lo e s R B

3.3.2.7 Model 39205 Vehicle Reliability, The Model 392075 vehicle
shall consist of the standard Agena with Program @i} peculiar equip-
ment. The Model 39205 vehicle reliability goal without payload for

a - day mission from lift—iff throuih caisule reentry shall be 0,860

under Air Force Contract

3.3.2.8 Overall Reliability. The over-all reliability goal for the
Thor booster, radio guidance, and the Agena Model 39205 satellite
by the product rule shall be 0. 796 for a four-day mission from launch
through capsule reentry, excluding payload equipment. For the re-
quirements and goals for extended missions, refer to the Reliability
Program Plan, LMSC A069558,

3.3.3 Estimated Systern Reliability. A reliability block diagram

of the overall Program @B dual mission is included as Figure 51 to
provide an indication of the capability of the system in meeting the
requirerments and goals stated herein. The numerical values shown
are based on LMSC flight records of vehicle performance through
Vehicle 4178 as presented in the Program Quarterly Reliability
Estimate and Analysis Report, LMSC A705291, dated 1 November 1964,

- -CONHMHDENHAL 139



i SPECNO. 1 17-2

g DATE * fanuvar- ly &

© ©,

RE-ENTRY
.1 ParLoap . EJECTION
BOOSTER ASCENT AGENA | 'OPERATION RECOVERY 157 C AP, ST CAPSULE THRU FIRST
; ULE ol ATTITUDE RECOVERY
(GFE) AGENA OPERATION 1DAY COMMANE SEPARATION OPERATION CONTROL PARACHUTE [~ """ o b——# RECOVERY
. 4-DAY - - . 4-Cay, : DEPLOYMENT | =~ e 0.667 .
. £(GFE) (GFE) |
R _ GFE) |
: 0.959 0,906 0.929 0.967 1.0- 0.967 1.0- 0.983 0.946 |
; !
. USED TO FIND PROBABILITY OF i
' AT LI0T 2MF CUSTESSFUL ‘
- CAPSULE PECOVERY _
- B . USED TO FIND THE PROBABILITY I
' OF EXACTLY TWO SUCCESSFUL
. CAPSULE RECOVERIES -
. : 'I-l.l..llll.ln|||I|||‘|.|||||.I.|||.|||||.I_
. .
@ ©) O © :
~ : .
; i
N "1 pavLoaC D e i RE-ENTRY SECOND OPERATION
PAYLOAD | AGENA el 44D CarsuL. 4 coviny £ JECTION 2ND CAPSULE THRU o] RECOVERY AND RECOVERY
SWITCH- OPERATION OPEv 4 TION ) # ik —
ovER i A DAY el { MmanD CONTROL SEPARATION PARACHUTE (AF) 0.755
e ) “ : (GFE) ! : P DEPLOYMENT |
e E . : ’ - (GFE)
0.980 i 0.929 oL aver o 5.9¢7 i 0.931. 0.983 T 094 '
- 0 il
) : . . .
NOTES: (a) BLOCKS 5,6, 7 AND 8 ARE SHO «~ [N THE ABOVE SEC E~ E T ¥.TI:"¥ THi - “LIABIL *TY BLOCK DIAGRAM REGUIREMENTS.
; THE CORRECT ORDER FO» 7IRST < COVE~Y Srunils A " 'Al , SE 5 8, A 6. PROBABILITY OF
) L R PECQVERING BOTH
(e, BLOCKS MARKED (GFE" OR (4F . g NCT #03 39265 - JamILIT- IBIF TIVES, BUT ARE INCLUDED HERE TO CAPSULES IS 0.503

COMPLETE THE OVER-ALL 3YSTEM il

140




7

REAney ’
s;.,ha?“" SPEC NO. 1417524 '

DATE _8 January 1965 _

4. QUALITY ASSURANCE

4,1 Testing Program, - The testing program for the satellite system
shall consist of manufacturing tests, element system tests, and launch
configuration simulated flight tests.

4.1.1 Agena Vehicle Test Plan. The vehicle test plan shall define
and limit all testing activities associated with the program vehicle
from the receipt of manufactured, purchased, or GFE components
to the initiation of terminal launch countdown. A typical vehicle test
plan is: "LMSC 1361915, Space Systems Vehicle Test Plan, Model
39205, Vehicle 1613,"

4.1.2 Thor Booster Testing. Thor booster testing shall be controlled
by DAC (To be supplied by DAC when available),

4. 1. 3% Primary Payload Testing. The primary payload shall be tested
as specified 1n section 3,1.15. '

4.1.4 Radio Guidance Testing. The radio guidance system shall be
tested to verity that it meets all the requirements of Western Electric
Specifications G.S. 19-900 and G.S. 64-250,

4.1.5 Secondary Payload Testing. The vehicle test plan shall require .°
that the secondary payloads be tested to the extent necessary to assure
that they will not in any way degrade or jeopardize the normal functioning
of the primary payload or the Agena vehicle. Additional secondary
payload testing shall be accomplished as deemed necessary to assure
proper operation of the payload,

vl.\il\l.i . 141
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5. PREPARATION FOR DELIVERY

5.1 Subsystems. Subsystems shall be prepared for delivery as
specificd in DAC Specification DS-2345, LMSC Snecification 1416559,
and applicable subsystem specifications,

. il
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6. NOTES

6.1 Principal Subsystem Sources. The following principal sub-
systems shall be supplied by the organizations shown:

a. SLV-Z2A, Douglas Aircraft Corporation

b. Model 39205, Lockheed Missiles & Space Co.

c¢. Primary Payload, Lockheed Missiles & Space Co.
d. Secondary Payloads, Lockheed Missiles & Space Co.

e, Radio Guidance, Bell Telephone Laboratories,
Western Electric,

6.2 Abbreviations. Abbreviations used in this specifications repre-
sent the terms shown opposite them, as follows: '

*

Abbreviation Full Term

AC, ac Alternating current o
AGC Automatic Gain Control =~ %
AGE Aerospace ground equipmefmf C
AP Primary payload

BTL Bell Telephone Laboratories

Cc&C Communications and control

DAC Douglas Aircraft Company 1
DC, dc¢ Direct current

deg. Degrees

F/C Flight control

FM Frequency modulated

G&C Guidance and control

GFE Government furnished equipment

H/5 Horizon sensor
s _T racking Station

IRIG Inter-Range Instrumentation Group
IRP Incrtial Reference Package

KIAS Knots Indicated Air Speced

L -Tracking Station
granc
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Abbreviation
LLMSC
MSL

L
NM, nm
NTS
PAM
PDM
PMR
PPM
R/E
RSS

STN
TAG
T/M
|

UHF
VAFB
VCO
VHF
V/M

6.3 Glossary of Terms,

\

.
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Full Term
Lockheed Missiles & Space Company
Mean Sea Level
Nautical miles
North to south
Pulse amplitude modulated
Pulse duration modulated
Pacific Missile Range
Pulse position modulated
Reentry
Root sum square

South to north.

Tested and gua_rg,m;ggd
Telemetry =~ - *-

Tracking Station
Ultra high frequency
Vandenberg Air Force Base
Voltage controlled oscillator
Very high frequency
Velocity meter

Tracking Station

Principal terms used in this specification

are presented below, together with other terms used interchangeably

in their place,

Rasic Terms

a. Thor booster

Equivalent Terms

SLV-2A

First stage

Thrust augmented Thor (TAT)
Booster

SERE
vaVitkl ' 144
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Basic Terms

b. Agena vehicle

c. Primary payload

d. Secondary payload

e, Standard sequence
timer

f. Recovery timer

KoL Y
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Equivalent Terms

Model 39205 Vehicle

Orbital vehicle

Second stage

S-01B, §5-01B

Standard Agena —

Advanced payload
Advanced Projects payload
Payload

Research payload

-‘Experimental payload

Standard timer
Standard D-timer
D-timer

Di/An timer
Solid stata timer

nre
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