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WB-11TL WORK STATEMENT

0.  INTRODUCTION T0 qummr OF WORK

I.ockheed Aircrsft COr;poration ’ M:lssile Bystems Division, shall plan and
conduct a progra.m ‘of research and development leading toward the ultimate

attainment of a reconnaissance system which uses a satellite vehicle as
the data gathering medium. '

Bubject to the overall management of the BMD/BMO team, the Lockheed
llisa:l.le 8ystems Division shall fulfill responsible . technica.l direction
of the WB-ll?L in tbe role of Weapon Bystem Contractor.

" In that capac:lt'y, approval of the technical decisions of the Contractor
by the Govu'nment shall not be required prior to .implementation, excep'b
as spec:l.ﬁca.ny set forth elsewhere in this contract. This provision
should not, however, be construed as in any way limiting the right of
the Goverment to direct or redirect the technical e.spects of the Con-
tractor's eﬁ’orts at any time. Where such direction affects costs or

- schedules, or is contradictary to the proviaions of this contract,
‘normal contract change procedm-es will apply.

0.1 MARAGEMENT

'COn'tra.ctor mana.gemént of the W5-11TL program shall be established to
satisfy the requ:lrements of paragraphs 0 (Introduction to Statement of
Work), 2. 3 1.6 (Technical Direction)and 2.4.1 (Research and Development -
Program). The mnagement activities are defined as follows:
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0.1.1 Weapon System Management. This activity centralizes program
direction in the Weapon 8ystem Contractor. . The Contractor is supported
in this effort by representatives of major associate contractors 3 techni-
cal consultants as appropriate; and immediate staff. The Contractor is
responeible for the following endeavors and close coordination wvith as- »
sociated contractors as vell as Government agencies involved with the

0.1.2 Planning. This activity includes renpgnaihility.- i’or developing,

establishing, and meintaining the Weapon System Development Plsn in accordance

with Air Force Management Procedures ARDC 80-4; for revised program ob-

Jectives; for investiga.tion of new systems and a.ppl:lcations related to .

~ the Sentry Program; for interpreta.tion of Air Force requirements into
W8-11TL design criteria; and for the.evaluation of developnenta.l solu-

tions to problems poqed by the basic requirements

0.1.3 Development. This‘aetivity includes the responsibility for pro-;-
v:lding overall technicgl direction (both inplant and supcontrsctor) for
the program with regard to system and subsystem requirements. This tech-
nical direction encompesses all design, development, testing (except
system testing), and producibility with respect to the indicated re-
quirements. | ’

0.1.4 Test and 'gge_r' ations. This activ:{ty includes the responsibility
for the d.evelopment a.nd accomplishnent of systems testing and the flight
test program at govgrnment launch and tracking installations.. “This
responsibility encompasses the operation, maintenance, and calibration
of captive and flight test vghicleq_ and ground support equipment;: the -
training of personnel; site activation when required; pl.a.nﬂins and de-
signing of facilities at these installations; and planning for logistic
support. : N
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0.1.5 Program Administration. This activity includes the responsi-
bility for generai administration and coordination of the project in
accordance with the Weapon Systems Development Plan. This responsi-
bility encompasses proposal preparation, the preparation of task
statements, contract changes, work authorizations, schedules, budget
determination and review » technical reports, coordination of scale models,
evaluation of technical progress, maintenance of a program information
center, and performance of liaison with WSPO and service areas outside

the project. Also included is the responsibility for establishment of
technical data submittal requirements.

0.1.6 Reliability. This activity includes the regponsibility of
establishing, coordinating and disseminating reliability programs of the
Sentry Weapon System, both inplant and subcortract. This responsibility
will provide that all parts, components, and subsystems within the

A Beni'.ry Weapon System are designed, tested, evaluated, and applied within
. ‘the limifs of reliable performance, provide methods for establishing
definitive reliability goals for the Sentry Weapon System, subsystems,

and ma jor components, and provide management with a method for moni-
toring reliability progress and deuonstration. '

1.0 SUMMARY OF ITEMS TO BE FURNISHED

dtem ~ Description
I Conduct a program of research and development directed
toward the ultimate attainment of a satellite-borne
reconnaissance system.
II Complete fabrication and fest:lng and make constructive

delivery of the following satellite vehicles* to the
extent herein specified:

* Satellite vehicles are defined herein to be inclusive of all vehicle
airframe elements, all vehicle-borne equipment elements, and spare parts
therefore, deemed necessary by the Contractor to be required in the
attainment of the various flight objectives constituting paragraph
. 2.2,2.10 of this document or in attainment of non-flight objectives of
‘the developmental test programs. . .
“b MCP 2¢1
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1. Program IIA
a. Mockup
b. Propulsion Test Vehicle Assemblies (PTVA).

(1) Tvo (2) Test Vehicle Assemblies
configured for testing JP-I/IRFNA pro-
pulsion system ’

(2) One (1) Propulsion Test Vehicle Assembly

configured for testing UDMH/IRFNA pro-
pulsion system. :

c. Captive and Flight Test Vehicles
(1) ome (1) Static Test Vehicle
(2) One (1) Facilities Check Vehicle -

(3) Thirteen (13) Flight Test Vehicles, ten (10)
of which have been expended in flight test
operations, delivered to Vandenberg Air Force
Base; launch readiness operations eighty per-
cent (80%) complete on FIV 11, fifty percent
(50%) complete on FIV 12, and one percent (1%)
complete on FIV 13. .

(4) Tvo (2) Flight Test Vehicles; dynamic systems
test operations in Contractor's facility at
Santa Cruz Test Base ninety percent (90%)
complete on FIV 14, and twenty-five percent (25%)
complete.on FIV 15.

(5) Three (3) Flight Test Vehicles; modification
and checkout operations in Contractor's
facility at Palo Alto ninety-five percent
(95%) complete on FIV 16, sixty-three per-
cent (63§) complete on FIV 17, and nine per-
cent (9%) complete on FIV 18. :

(6) Ome (1) Flight Test Vehicle; final assembly
operations in Contractor's facility at
Sunnyvale eighty-three percent (83%) complete
on FIV 19. : '

2. Program I

a. Mockup
b. Captive and Flight Test Vehicles

56 WeEr 261:




(1) oOne (1) Static Test Vehicle
(2) Ome (1) Captive Test Vehicle

(3) Two (2) Flight Test Vehicles, one (1)

. of vhich hag been expended in flight test
operations, delivered to Air Force Missile
Test Center; launch readiness operations
not in process on FIV 2,

(4) one (1) Flight Test Vehicle; modification
and checkout operations in Contractor's
facility at Palo Alto twenty-nine percent
(29%) complete on FIV 3. :

(5) o (2) Flight Test Vehicles; in Con-.
tractor's facility at Sunnyvale, final
assembly operations thrity-three percent
(33%) complete on FIV b, continuous pro-
duction assembly operations thirty-eight
'(39%) complete on FIV 5.

3,_‘ Program II
a. Flight Test Vehicles

(1) One (1) Flight Test Vehicle; detail fabri-
cation operations in facilities of Con-
tractors, subcontractors, vendors, and
other outside sources seven percent (7%)
complete. - ‘

III Prepare and submit data as defined in the -following:

"1, IMSD 6246, "Specification Submittal Requirements for
" the W8-117L Sentry Program".

2. WDT 57-19, "Report Requirements for the -WS-ll?L Sentry

Program".

5 56 #CP 2613
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2.0 DESCRIPTION OF ITEMS AND BPBG]I'JECAZ.TONB
2.1 GENERAL OBJECTIVES

241.1 A1l work done under this contract shall be directed toward the
ultimate attainment of a reconnaissance system which uges a satellite,

. Yehicle as the data gathering medium. The goal shall be to-sense and
locate, with a high degree of resolution, all electromagnetic radiation
emitted by orreflected from the territory, installations, and equipment
of potential énemies 3 to transwmit this information back to our own forces
in a form useful to the processing éubsystem; and to record and produce
these data, in a form of maximum utility, to intelligence agenciea.




2.1.2 The system should possess the following characteristics as de-
ﬁned by approved specifications:

a. Bensitivity
b. Resolution
¢. Location accuracy

d. Speed
e. Discrimination between useful and unusable information
f. Economy

g Invulnerabil:l.ty'to countermeasures
h. Reliability ‘

i. longevity

J. Maintainability

k. Producibility

1. Cepability of assuming and maintaining desired ori-
entation with respect to the earth's surface.

2.2 SYSTEM DESIGN OBJECTIVES

2.2.1 Orbital Capability Program. The objective of this phase of the

program is the achievement of orbital capability on an accelerated time
scale. Under this phase, the design, development, and test of a basic
WS-11TL airframe will be conducted. Scheduled flights, utilizing SM-T5
and 8M-65 missiles as boosters, have been programmed for orbital capa-
bility objective. .These fiights will, in specified instances s carry
payloads as described in the following paragraphs.

2.2.1.1 A system for recovering capsules from W8-117L orbit will be de-
silgned and tested Specified WS-117L vehicle ﬂights shall be arranged
for recovery of biomedical data through the utilization of a suitable

re-entry capsule. _ :
= o o 7 " Ve
1
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2.2.2 Operstional Capebilities. A series of operstional capabilities
ehall be dttained as defined below. These shall be considered the mini-
wum design obJéctives for operationally acceptable systems. The order
of listing will not be construed as the chronological sequence of
attainment. ' ;

2.2.2.1 Ploneer Visual Reconna.iséance Program

2.2,2.1.1 The Pioneer Visual Program shall provide the ability to
secure photographs of areas of potential military interest. These
photographs, as initialljr reconstructed on the ground primary record,
shall be of such quality as to permit the resblution of the standard Air
Force medium contrast test pattern as defined in MIL-STD-150 with |
dimension W equal to 50 feet. Adequate exposure will be obtained at sun
angles above 5 degrees and 100-foot ground resolution with medium con-
trast target will be achieved at all sun angles above 30 degrees. The
'medium-cogtraat target is specified to provide for atmospheric contrast
reduction. The stated resolution iq desired with a resultant object con-
trast of 2 to 1 at the vehicle altitude and to demonstrate this capa-
bility, all laboratory and ground tests shall be conducted using a low-
contrast target with a de':;aityv difference of 0.3.

2.2.2,1.2° The location of any point on any photograph shall be readily
determinable with an error no greater than one mile. This accuracy will
be based upon refinement and smoothing of orbital information with re-
‘petitive collection of data. Maximum use should be made of the Data
Processing Subsystem refinement of location accuracy by ground check-
point positioning. The film supply shall be sufficient to permit photo- -
graphic coverage of 1.2 x .106 square miles per day. Total coverage re-
quired will be dependent upon the operational 1life (or for a period of

30 days, whichever is shorter), bandwidth of readout and the photo-
graphic installation, but it will be a mximm for the conditions ex-
isting in each flight. |
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2.2.2,1,3

2.2.2.1.4 The Pioneer Visual System shall include reconstruction and

proceasing functions of visual information to the extent necessary to
. satisfy two requirements:

a. Production of usable data as.an input to the Data
Processing Subsystem

b. Bufficient provision for processing of data to allow
evaluation of the output to perform quality control,
design/re-design, and programming.

2.2.2.1.5 The Pioneer -Visual Bystem shall make available, .at a central
location, sufficient photographic records and auxiliary data in a form
required by the Data Processing Subsystem. The time between data acqui-

sition and receipt by the Data Processing Subsystem will be kept to a
mninimum.

T 2.2.2.2 Alectronic Reconnaissance Program

22221.2:.93‘.&9.

a. The Interim Atlas Ferret Reconmismce Program shall
provide the ability to intercept high priority electro-
magnetic emissions from the equipment of potential enemies,
to index and store the data, and upon command supply the
stored data to Subsystem B for retransmission to an ap-
propriate location in.the Continental U.S.

" b. The Pioneer Ferret Reconnaissance Program shall provide

~the ability to intercept electromagnetic emissions in the
50 to 18,000 mc/s spectrum from the equipment of potential
enemies, to return the intercepted information to an
appropriate locatiop in the Continental U.S. or U.S.
territories, and to record and index this information into
a form suitable for further processing. The ferret inter-

- cept equipment shall be capable of recelving signals, lo-
cating the emitter and measuring signal parameters as
specified by the intelligence requirements for ferret
mission. The sensitivity of the receiving equipment will
‘be such ag to permit reception of signal levels from -90
to ~34 dbm, subject to further evaluation of intelligence
requirements and receiver design limitations.

9



2.2.2.?.2 All of the ferret information obtained shall be available at a
central location as rapidly as technically feasible after receipt at any
intercept station located in Continental U.S.

2.2.2.3 The Advanced Visual Reconmaissance Program

2.2.2.3.1  The Advanced Visual Reconnaissance .Program shall provide a _
capability similar to the Pioneer Visual Program except that the meximum
dimensions of the pattern to be resolved and the minimum ground lineal
coverage to be obtained are reduced by & factor of six. The location
accuracy will be increased to maximmm error of 4 mile. Since the area
covered. by the camera is reduced from that of the Ploneer Reconnais-
sance Program and since resolution will be improved to the extent to
probably allow observation of aircraft and other mor ements of military
i@ortsnc‘e, it may be necessary to incorporate features to allow the
programming of the camera to point to areas of special interest which
are removed from the nadir in order to most usefully apply and conserve
limited area coverages afforded by this system.

2.2.2.4 Advanced Ferret Reconnaissance Program

2.2.2.4.1 This program will endeavor to extend the operational, capa-
bility of the Pioneer Ferret Program and to include the 50 to 40 000 '
me/s spectrum.

2.2.2.5 Infrared Reconnaissance Program

2.2.2.5.1 The objective of the Infrared Reconnaissance Program is a
system of satellites on orbit placing unfriendly territory under con-
tinuous and complete surveillance. 'Such a system will have the capa-
bility to detect ICEM launchings whenever and wherever they occur and to
immediately transmit this information to the ground to provide unam-

biguous warning of ICBM attack.

10
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2.2.2.6 Visual Surveillance Program

2.2.2.6.1 The Visual Surveillance Program consigts of the development
of a continuous aurveilla.nce system at ground resolutions equal to or
better than that. obtained w:lth the Advanced Visual Reconna.issance Program. ‘

2. 2 a. 7 Ferret Surveillance Pr Jam

2.2.2. T+l The Ferret Surveillance Program consists of the development
of & surveillance type :t‘erret as well as a8 Quick Rea.ction Ca.pa.'bility
(QRC) It will be ap :lntegrated ferret system that provides the capa-
“bility of varying the frequency bands and other signal pearameters of
interest by command through the ground -space coumunications link.

S2.2, 2 8 B:lomedice.l Recovera.ble Oamule Prog;a.m

2. 2 2.8.1 e Biomedical Recoverable Capsule Program sha.ll have the
dual objectives of @athering biomedical data and esta.'blish:lng succeasml
re-entry and recovery from orbit of 8elected living specimens.

- il
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- 2.2,2.10
FLIGHT RO. FLIGHT OBJECTIVES
No. 1 (Prog. ITA) (1) Demonstration of Orbit Capability
(December 1958

VAFB ~ Thor Booster)

(2) Test ana evaluation of the operations

and interactions of Bentry systems

noted below during the coast, orbital

boost, reorientation, and orbit

f:?sea, as applicable: (a) Propulsion,

Guidance and Control, (c) Auxi-
liary Power, (a) Commnmications, and

| | (e) Adrfreme.
No. 2 (Prog. ITA) Same ‘a8 Flight No. 1 (Prog. ITA)
(January 1959 :
VAFB = Thor Booster)
Fo. 3 (Prog. ITA Same as Flight No. 1 (Prog. ITA) Ttems
(Pebruary 1959 (1) and (2), plus, :

VAFB ‘- Thor Booster)

(3) Demonstration of ability to recover
& biomedical capsule ejected from
the orbiting vehicle @

(k) Determination of orbit parameters
and evaluation of ability of guid-
ance and control system to insure
operation within parameters.

(5) Evaluation of Mor Booster System
(6) Evaluation of Thor Guidance System

No. 4 (Prog. ITA) Same as Flight No. 3
(March 1959 (Prog. ITA)

VAFB '~ Thor Booster) ‘

No. 5 (Prog. ITA) Same as Flight No. 3
(4pr11 1959 (Prog. IIA), Plus,

- VAFB - Thor Booster)

(7) Test and evaluation of the Telemetry
tem.

(8) Advance@ Engineering Tests.

No.- 6 (ngo IIA)
(Apri1 1959

VAFB - Thor Booster) -

Same as Flight No. 5
(Prog. IIA)




2.2.2.10 _(oontinued)
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~ FLIGET %o. n.nm OBIECTIVES
No. 7 (Prog. ITA) Seme as Flight No. 3
(May 1959 : (Prog. 1T1), plus,

VAFB - Thor Booster)

(7) Collection ana compilation of
Aeromedical Data and GRD Data.

(8) Bvaluation of the ‘capsule design
effectiveness in providing a .
suitable enviromment for the bio-
medical specimens.

No. 8 (Prog. Iﬂ) |
(May 1959
'VAFB ~ Thor Booster)

 as Flight No. 5 -

(June 1959 -
VAYB'~ Thor Booster)

Beme as Flight Ko. 5
(Pro;. IIA)

No. 10 (Prog. I1A)
(June 1959. .
. VAFB '~ Thor Booster)

Same as Flight No. 7
(Prog. 11A) .

No. 11 (Prog. ITa)
(July 1950 :
VAFB - Thor Booster)

" Bame Flight No. -5

(Prog. 1IA)

Fo. 12 (Prog. IIA)
(July 1959 -
VAFB - Thor Booster)

Same as m).ght Fo. 5

~ No. 13 (Prog. IIA)
(August 1959

VAFB - Thor Booster) -

's‘ameasnigntm.s

(Prog. 1TA)

No. 14 (Prog. TTA)
(August 1959

VAFB = Thor Booster) N

Beme as Flight Mo, 7
(Prog. 1ma) |

No. 15 (Prog. IIA)
(Sept. 1959 :
VAFB - Thor Booster)

- Same asn:;.ghtlio. 5

(Prog. ITIA

13




2.2.2,10 (continued)

FLIGHT NO. FLIGHT OBJECTIVES
No. 16 (Prog. TIA) Seme as Flight No. 5
(September 1959 (Prog. 11A)

VAFB - Thor Booster)

No. 17 (Prog. ITa)
(October 1959
VAFB - Thor Booster)

Same as Flight No. 5
(Prog. IIA)

No. 18 (Prog. IIA)
(October 1959
VAFB - Thor Booster)

Same as Flight No. 5
(Prog. IIA) 4

No. 19 (Prog. IIA)
(November 1959
VAFB - Thor Booster)

Same as Flight No. 5
(Prog. IIa)

Fo. 1 (Prog. I)
(June 1959

APMIC ~ Atlas Booster)

(1) Demonstration of Orbit Capsbility

(2) Demonstration of the ability to
achieve and maintain stabiligeq
nose-down orientation

(3) Test and evaluation of the opera-
tions and interactions of Sentry
systems noted below during the

- coast, orbital boost, reorientation,
and orbit phases, as applicable;

ga) Propulsion

b) Guidance and Control
(¢) Auxiliary Power

(a) commmications

(e) Adrframe

: Bvaluation of Atlas Booster System
(5) Evalustion of the Telemetry System.

(€) Test and evaluation on components
of interim system/systems equipment.

(August 1959

APMIC - Atlas Booster

Same as Flight No. 1
(Prog. I), Items (1) through (5), plus,

(6) Test and evaluation of ‘infra.red
thermal mockup. '
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2.2,2.10 (continued)

No. 3 . I) Seme as Flight No.'1
(omui?ggsg ) : (rro;’I), Items (1) through (5), plus,

ARMIC - Atlas Booster) - (6) Test and evalustion of interim

' Ferret Reconnaissance System com-
ponents and heat transfer perform-
ance

(7) Test or vy Barrow-band Data Link
"~ for interim Perret Reconnai ssance
Systes. .

Ko. kb (Prog. I) . Seme as Flight No. 1

»(Decelber 1959 (Prog. I), Ttems (1) ‘through (5), plus,
AREC - Atlas Booster) (6) Test and evaluation of interim
Perret Recomnaissance system.

(7) Test and evaluation of:

(a) Dltimate Guidance System
Inertial Platform components
(b) Orbital Attitude Damping
em
(c) VB Narrow-bana Date Link

for interim Ferret Reconnaissance
Systenm.

¥o. 5 (Prog. I) — | Seme as Flight No. 1
(Pebruary 1960 " (Prog. 1), Toema (1) thrvugh (5), pius,

(6) Test and evaluation of interim
Pioneer Infrared Reeonna.iugnce
System '

(7) Test ana evaluation of VHP Narrow-
band Data Link for interim Pioneer
Infrared Reconnaissance System.

l(lo- 1 (Prog. IT) | . (1) Demonstration of Orbit Cepebility
Pebruary 1960 - S ,
VAPB - Atlas Booster) .- (2) Demonstration of the ability to

achieve ‘and maintain & stabilized
nose-down orientation. :

(3) Test and evalustion of the operations

_ mdinteractionsor&ntryms '
noted below during the coast, orbital
boost, reorientation, and orbit phases,
as applicable:

15



2.2.2,10 (continued)
" FLIGHT NO.

[ 58-25

FLIGHT OBJECTIVES

Propulsion

Guidance and Control
. Auxiliary Power

Coummunications

Alrframe

(4) Bvaluation of Atlas Booster System

®AanNOe

(S) Evaluation of the Telemetry System

(6) Test ana evaluation of ‘components
of interim Pioneer Visual Recon-

naissance System.
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-2.2.3 Subsystem Definitions The capebilities of the systems are cbtained

by different combinations of equipment. The overall system is broken
down into a mumber of subsystems as defined below:

2,2.3.1 Airframe (Subsystem A)

2.2.3.1.1 The Airframe Subsystem will consist of the propelliant and
Pressurization tankage, aerodynamic fairings, structural supports, brackets
and fittings for the satellite, a destruct syatem; .a.ndlall mechanical

and electrical installations in the satellite not specifically included

in the definition of other subsystems. It will include any systems for
overall environmental control within the satellite.

2.2.3.2. Propulsion (Subsystem B)

2.2.3.2.1 The Propulsion Subsystem will consist of the rocket engine,
pressurization, feed and loading systems (other than propellant and gas
 tanks) » the engine gimbals (but not gimbal actuators) and the equipment
required to start, ‘stop, and control thrust magnitude in response to an
electrical 8ignal from the ground or fran the guidance subsystem, and
the equipment required to cbntrol the propellant fiow mixture ratio. It
will also include any auxiliary devices required to establish proper
ullage 'orientntion in the fluid system prior to and during start of the

main rocket engine, including the equipment required to operate these
devices. ' ' ‘

2.2.3.3 Auxilidry Power (S8ubsystem ¢)

vehicle, from a time Just prior to launch until the end of the vehicle's
reconnaissance lifetime, '

17
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2.2.3.4 Guidance and Control (Suﬁsyatem D) ‘

2.2.3.4.1 The Guidance and Control Subsystem will be camprised of those
items of equipment required to sense and direct vehicle attitude and
velocity so as to establish a satisfactory orbit. In addition it will:

8. Provide self-contained means for the initial aligmment

and maintenance of the desired vehicle attitude during
orbital operation.

b. Provide an indication of attitude, and rate of change
of attitude, to other subsystems in the vehicle as
necessary. '

2.2.3.5 Visual Reconnaissance (Subsystem E)

2.2.3.5.1 The Visual Recohnaissance Subsystem consists of the satellite-
borne equipment required to acquire visual information, to process and
store this information and, at the proper f.ime, to convert the stored
information to a video signal for transmission to the ground by the
Ground-Space 'Call'mmications Subsystem. Thig subsystem also ‘conslists of
the ground-based equipment required to take the output of the data link
and reconstruct the video signal into photographic form, to reassemble
the primry record photographs and handle the auxiliary data plus track-
ing data, and to perform the functions necessary to ensure adequate
quality control of the operation. '

2.2.3.6 Rlectronic Reconnaissang_g__ (Sugsgstgm 1 F)

2.2.3.6.1 The ilectronic Reconnaissance Subsystem consists of the

- satellite-~borne equipment required to collect intelligence information
fram radiation in ‘the region of the electromagnetic spectrum between 50_
to 40,000 mc/s, to store this information, to filter or index it as may

be necessary, and, at the proper time, to reconvert the stored infor-
mation into an appropriate electrical signal for transmission to the

18
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ground by the Ground-Space ’Cmmmiéation Subsystem. The subsystem also
includes the ground-based equipment required to decode the indexed infor-
mation; i. e., reconnaissance data, time and vehicle position, to a form
required by the Data Processing Subsystem. ‘

2.2.3.7 Infrared Reconnaissance (Subsystem G) -

2.2.3.7.1 The Infrared Reconnaissance Subsystem consists of the
satellite-borne equipment required to collect intelligence mfomation‘
from tha.f region of the electromagnetic spectrum from 1 t0.12 microns
wavelength, to process and store this infdnnation, and at the proper
time, to reconvert this stored information to an appropriate electrical
signal for transmission to the ground by the Ground-space comw.nication
Subsystem. The subsystem also 1ncludeé the ground-based equipment
required to decode the indexed 1hformation;_ i. e., reconnaissance data,

'time and vehicle position, into a form requiréd by the Data Processing
Subsystem.

2.2.3.8 Ground-Space Communication (Subsystem H)

2.2.3.8.1 The Ground-Spece Communication Subsystem is comprised of
those items of equipment required to perform the following functions:

8. Determine the position of a satellite vehicle relative
to the earth, as a function of time, by a process of
observation and computation.

b. Command and brogram the functioning of the vehicle pay-

load and auxiliary devices on a time-sequence basgis or
in real time.

mental, vehicle functional, and all reconnaissance data
from other vehicle subsystems. :

d. Provide communication facilities and reconnaissance data
terminal magnetic tape recording equipment ground instal-
lations for efficient and ‘reliable recording and
transmission of received information.
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e. Provide a common t:lne' reference for the vehicle and

ground complex and a reference date-time index for the
orbite.l passes.

f. Provide vehicle-to-vehicle canmnica.tione in edvenced
Infra.red Surveillance Systems.

2.2.3.9 Data Processing

2.2.3.9.1 The Data Processing Subsystem includes the design, develomment, "
and implementation of the .syetem, equipment, techniques and procedures

to trenaform the recorded raw ;hotograph:lc, ferret, and infrared data into
useful intelligence and to diesminate this intelligence to using agencies.
It will receive input and provide feedback to applicable subsystems,
pr:lnu-ily E, F, G, and H and is conceived to ensure the efficient production
a.nd availability of W8-11TL derived intelligence of the type, form, fre-
quency, and quality required by the various users.

© 2.2.3.10 Ground Support Equipment (GSE)

2.2.3.10.1 Ground Support. Equipment (GSE). The term "Ground Support

Equipment" refers to any or all non-airborne implements or devices which
are required at the launch complex(es) to inspect, test, adjust, cali-
brate, eppre.ise, gauge, measure, repair, overhaul, assemble, disassemble,
service, transport, safeguard, record, store, actuate, or otherwise per- '
form a function in support of the W8-117L airborne vehicle prior to launch.

2.2.3.11 Subsystem Ground Equipment at T/A Sites. Subsystem Ground
Equipment at T/A S8ites includes all non-airborne specialized equipment
Tequired to transmit, receive, checkout and test, record, procees, store,
reconstruct a video signal into photographic form, decode :I.ndexed infor«
mation (reconnaissance data, time and vehicle poeit:lon) ’ safeguard, or
Othervise perform functions at the T/A Sites immediately subsequent to
launch and throughout its orbiting life. Any reference herein to Sub-

system Grourid Based Equipment shall be deemed to be within the scope
of this definition.

:
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2.2.3.12 Biomedical Capsule (Subsystem L) : ~

2:.2.3.12.1 e Biomedical Program consists of a satellite-borne capsule,
suitable vertebrate specimens and equipment that will collect and trans-
mit bimdigg]_. data by telemetering and ensure successful specimen
survival after re-entry and recovery from orbit.

2.2.3.13 Personnel Subsys tems.. By definition, a personnel subsystem exists
vhenever any of the above subsystems, or the booster subsystem, requires
the interaction of persomnel. A properly designed personnel subsystem
consists of the following components: '(a) Buman engineering to insure
optimum men-machine compatidbility. (b) Determination of the kinds and ‘
Dumbers of personnel required to Operate and maintain the associated hard.
vare subsystem. (c) Training and training equipment required to obtain
Suitably trained personnel. (4) Appropriate personnel supports in the

form of technical manuals and other job aids.

To distinguish between personnel subsystems developed for Comtractor
personnel in contrast to Air Force personnel, the terms "Contractor
Personnel Subsystems" and "Air Force Personnel Subsystems" are used.
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2.3 GENERAL REQUIREMENTS

2.3.1 Item I - Research and Development Program

2.3.1.1 Milestones. The program of resea.rch' and dévelopnent is to be
" conducted as part of the continuing effort. It is expected that this
contract period will include the design, fabrication and test of the
vehicles meking use of the 8M-65 and 8SM-T5 as test vehicle bdosters.

2.3.1.2 In oi'der to ensure that a gage of progress will be available,
the Contractor will provide a detailed schedule of milestones extending
through calendar year 1960. Progress toward, and the attaimment of,
these milestones will be reported monthly.

2- 3.1!3

2.3:1.4 Long Lead Time Items The Contractor shall take further pro-
curement action as required, and, consistent with funds made available,
ensure that long lead time items will be available as required in the
period following this contract. ‘Emis action shall be guided by the
future schedules listed under para. 3.1 beyond the cut-off date for this
contract and, after approval by the Government, t&e schedules required
by paragraph 2.3.1.2. ‘ o '

2.3.1.5
2.3.1.6

2.3.1.7 Report Requirements. The report requirements are covered in WDT
Exhibit 57-19.

2.3.2 Item II - Specification Program, Sl;eciﬁcations and specification
trees shall be irrittgn and submitted to the Air Force in accordance with
the following paragraphs: : ' '
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2.3.2.1 Levels of Specifications. The Contractor shall prepare four

levels of specificatiqns, ‘1i.e., Program Capability Speciﬁca;b:lons,

Vehicle Speciﬂea.t:lons, Bubsystem and GSE Specifications and Component
Level Speciﬁcgtions. ' ' '

2.3.2.1.1 Speciﬁc_:ations for the following WS-117L Programs, i.e.:

. The Orbital Capebility Program (Atlas-Boosted )
IIA The Orbitel Capability Program (Thor-Boosted)
pud The Pioneer Visual Program
IIx The Pioneer Ferret Program
v The Advanced Visual Program

The Advanced Ferret Progream
VI The Visual Burveilla:::ce Program
VIiI The Infrared Reconﬁaissance |

VIII The Ferret Surveillance Program.

<

2.3.2.]:.2 Specifications for the following WB-ll’?L Subsystems, 1.e.:

A. Airframe
B. Propulsion -
C. Auxiliary Power

D. Guidance and Control
E. Visual

F. Ferret

G. Infrared

H. Ground-Space Communications
L. Biomedical. ’

2.3.2.1.3 Specifications for Components, Assemblies and Subassemblies.

2.3.2.1.4 Specifications for the individual WB-117I. vehieles and thé
'Ground Btation Complex(es).
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2.3.2.1.5 Specifications for Ground Support Equipment.

2.3.2.2 S8pecification Trees. In addition to specifications, the Contractor
shall prepare and Bubmit to AFBMD s specification tree for each vehicle
and for each subsystem. The spec:l.ﬁéat.ion trees will 1ist components and
assemblies that IMSD intends to cover by specifications showing the
organization of the camponents into sﬁbsystems. Specification trees .
shell be submitted to AFEMD in accordance with IMED Report 6246, “Specifi-
cation Submittal Requirements for the WS-117L Sentry Program.”

2.3.2.3 Approval of Specifications. The specifications for programs,
subsystems, vehicles, ground station complex and ground support equip-

ment shall be submitted to AFBMD for spproval. Specifications for com-
Pponents and assemblies normally shall not be submitted to AFEMD for approval
However, for seleeted components as listed in the Delivery Schedule or as
desi@ated by AFBMD, submission for approval will be required.

.2.3.2.4 Types of Specifications. ‘The specifications for the levels
stated above are each divided into types. Requirements for the ditrerent
types of specifications » including their bumbers and contents, are given
in paragraph 2.3.2.7. '

2.3.2.% Scheduling of Specifications. Program and 'Subsygtan Specifi-

cations, in genersal, will precede the Component, Vehicle, and Ground
Station Complex Sjecifications, and performance requirements will pre-
_cede the teét r.equirements esté,blished to prove performance. 8cheduling
of specifications is covered in IMSD Report 62u6, "Spéciﬁ.ca.tion Sub-
mittal Requirements for WB-11TL Sentry Program. "

2.3.2.6 Revision of Specifications. In order to keep ‘the specifications

up-to-date, they will be reviewed and revised as specified in IMSD
Report 6246,




2:3.2.7 Definitions and Requirements

2.3.2.7.1 A Program Capability Performance Specification shall be

written for each of the WS-11TL programs as listed above in para. 2.3.2.1.1.
Bach Specification 'shall be supported by analysis and test data to ade- ’
quately establish validity. Each Specification shall express the perfor-
mance requirements for the operational phase of the program it covers.

Although the booster is not the direct contractual responsibility of
IMSD, performance requirements should be stated for. the boost phase. 1In
a similar fashion, tie-ins to Subsysten I and performance criteria for
intelligence data at the interface should be stated.

The requirements section shall contain a complete description of the
mission capability and the general design of the system.

The general design shall be broken down into its functional elements.
Subsyastems, both air and ground portions, facilities and support equip-
ment shall be described. The function of each of these elements as they

contribute to mission capability shall be described. Resultant perfor-
mance of subsystems as a whole shall be stated.

Additional support functions such as manpower, training and organization
may be described. The specifications for Programs IV through VIII shall
contain a requ:lremeni: that the ground elements of the system be fully
capable of operating with vehicles of earlier reconnaissance programs

unless such requirements are specifically deleted in whole or in part
by AFBMD.

2.3.2.7.2 A specification shall be written for each subsystem listed in
2.3.2.1.2 The specification shall consist of a single document containing
sections describing performance, performance compliance tests and detail
model information. The specification shall be supported by analysis and
test data to adequately establish validity. These supporting data shall




IV. J3 of wDT Exhibit 5T-19.
will incorporate these three types of data ag they beccme‘ available.

Where more than One significantly different subsystem design is programmed

:

for system application, a different specification shall be written for
each design.

2.3.2.7.2.1 The P_erfomnce Section of the Subsystem Bpeciﬁcation shall
state the function and resultant performance of the entire subsystem. It
will describe the relationship of a subsystem to contiguous or de;iendent
subsystems and indicate the condition of reconnaissance data and control -
signals at thesge interfaces. Envirommental requirements, general arrange-
ments, inboard profiles » design criteria, sizes, weights » moments, toler-
ances and limits will be included where feasible. A breakdown of the
subsystem into functionally interrelated camponents shall be shown, ac-
campanied by a statement of prerformance where feasible. The Contractor's
Judgment assisteq by specific requests from AFBMD vill be relied upon to
determine the fineness to which thig subsystem breakdown should proceed.
In sehera.l, it should proceed to the level where ney and very critical
items which significantly affect system 'perfornance can be described.

Specification will describe tests to demonstrate operability of the com-
plete subsystem. ‘hege tests will be designed to show to the fullest
‘extent practicable that the performance requirements hé,ve been ‘inet. This

Under this section, and when it 1s practicable to do 80, the Air Porce
Tequires that at least one fully operational sample of each subsystem

type be run up and tested as g complete unit, Appmpriape mté;-face
simulation should be used where applicable.
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2.3.2.7.2.3 The Detail Model Section of the Subsystem Specification shall
include by sumuary or reference all details necessary to define and de-
scribe a specific subsystem design. It shall reflect the latest changes
in subsystem design. Although it need not be sufficiently detailed in
itself to permit production of the subsystem, it shall contain a 1ist of

those drawings and specifications required by IMSD and its subcontractors
for this purpose. '

2.3.2.7.3 A Vehicle Specification will be prepared for each vehicle.
This specification shall consist of a single document containing sections
describing performance, acceptance tests and detail model information.
Successive revisions of this specification will 1ncorj:orst.e these three
types of date as they become available. |

2.3.2.7.3.1 The Performance Section of the Vehicle Specification will
describe the performance required of the particular vehicle end will con-
tain @escriptions of general arrangements and inboard profile, expected
trajectory, weights, dimensions, lists of subsystems and portions of sub-
Bystems and description of functions of each. (May be done by reference
to applicable portions of subsystem specifications.) It will tie the

various subsystems together as a vehicle. Limits and tolerances will ‘be
included.

2.3.2.7.3.2 The Acceptance Test Section of the leicle Specification
will describe tests to demonstrate that the vehicle, as built, will meet
. !

the performance required in the vehicle performance section. It will
show sequence of testing events and general procedures.

2.3.2.7.3.3 The Detail Model Section of the Vehicle Specification will
define in detail the vehicle being delivered. It will be essentially a
bibliography or a listing which will refer to all previous documentation
for the vehicle, lists of specifications and d.raw:l.ng‘s ’ gener'a.].." arrangement




S

drawings and inboard Profiles. It may get its strength by reference to
other documents such a8 specifications and drawvings.

2.3.2.7.4 Cgment Sgcificationa, For each»canponent vhich requires

specification approval during Phase A develol:ue_nt, & single specification
shall be written to include performance, developmental test, and qualifi-
cation test information. Successive revisions of thig specification will
incorporate thege three types of data a8 they become available,

production, a single specification shall be written to include Pproduction
acceptance tests and detail model information. ‘

parts comprising the camponent and give the function of each, Environ-
mental requirements, weight, dimensions, general arrangement, tolerances
and limits will be included. fThig performance section ties assemblies
-and/or parts together as a component. V

ponent and coampatibility of its assemblies and parts. >It will contain
limited envirommental tests » 88 feasible. It will show sequence of
testing events anq general testing procedures.
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qual:lfiéation tests or are standard off-the-ghelf items. This section
will consist of test requirements, general test procedures and sequence
of testing events. This test section will conform to requirements of
MIL-Q-5923C, Phase B. It will be used for items of an adopted design
and will reveal fabricatlon errors not revealed by :I.nspection.

2.3.2.7.4.5 The Detail Model Section of each Component Specification
will be essentially a bibliography or listing which will refer to all
previous documentation for the component (specifications end drawings)
It will get its strength by reference to these documents.

2.3.2.7.5 For those specifications which do not require Air Force ap---
proval, internal IMSD specifications will suffice. These specifications
may be requested by AFBMD for information.

2.3.2.7.6 Ground Station Complex Specification, A. specification will be
written for the total tracking, acquisition, and data reduction camplex
up to its interface with Subsystem I. ‘This specification shall consist
of a single document containing sections describing performance, ac-
ceptance tests, and detail model information. Successive revisions of
this specification will incorporate these three types of data. as they
become available.

A nev specification will be written to cover each of the following phases:

a. Orbital Capability (Program.I and IIA)

b. Pioneer Visual and Ferret Reconnaissance’ (Program II
and IIT)

c. Advanced Visual and Ferret Reconnaissance (Program IV
and V)

d. Visual and Ferret Surveillance (Program VI and VIII)
e. Infrared Reconnaissance (Program VII).

29 h




The system function of each major component shall be described briefly.
Environmental requirements, location, layout, drawings, weights, sizes
and pover requirements shall be shown or referenced, as applicable. The

level of the entire Ground Station Complex. Thege criteria shall :I.nclt,ld&
a successful demonstration of vehicle tracking and acquisition, compu-
tation, vehicle command, and reconnaissance data output as specified in
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the perfomnnc_e section of this specification and applicable portions of
the Program Capability Specification.

2.3.2.7.6.3 The Detail Model Section of the Ground Station Complex Speci-
Lication will be a bibliography of documentation covering ground-based
portions of Subsystems E, ¥, G, and K (Bpecifications and Drawings). mis
section will get its strength by reference to these documents. )

2.3.2.8 Militery Specification Guidance. Applicable Military Bpecifi-
cations, especially MIL-8-8169A and MIL-8-664bA shall be examined for
general guidance and format. For Ground Bupport Equirment MIL-G-9412C

Mlbeuaeduasuide.

2.3.2.9 Specifications for Ground &ly_pgrt lquiuta Ivo types of speci-
 fications shall be prepared for Ground Support Equirment.

&. Performance Specification for test phase GSE.
b. Operational GSE Specifications.

2.3.2.9.1 Test GSE Performence 8 ification. A single performence speci-
—————"riomance Specification.

fication shall bek prepared covering all items of Test GSE. It shall con-
tain the following data for each item: Name, a brief description,
functions, performance requirements » area(s) where 1t will be employed
and vill reference all epplicable IMSD design control specifications, _
top drawings and acceptance test criteria. This document vill be revised
es(;h 120 days 1if necessary.




2.3.2.9.2 Operational GSE Specification. A specification shall be pre-
pared for all WS-117L GSE in ama associated vith the Launch Complex. It
shall be a single document containing sections describing performance,
acceptance test and detail model information.

2.3.2.9.2.1 'he Performance Section of the Launch Complex GSE Speciri-
cation shall state performance requirements for the WB-117L GSE at the
Lainch Camplex and sssocisted facilities. It shall describe the GSE and |
define, where feasible, 1ts relationship to the entire W8-117L Launch
Complex and Ground Station Complex. This description shall shov a break-
down of GSE into facilities and mejor components. The location and |
systén function of each major camponent shall be briefly described.
Envirommental Fequirements,location, layouts, dravings, veights, sizes,
and utilities requirements shall be shown or referenced where applicable.
The sequence of operations during vehicle checkout, countdown, and launch
shall be shown or referenced. Tis specification shall serve to tie the
GSE together into a vehicle checkout and launching system. It shall
express the over-all efficiency require-enfe for this system, toi-
example, requirements for ainimizing the delaying effect of holds, inter-
ference bétveen camponents, and human errors.

The requirements stated in this specification shall be substantially in
accord vith applicable portions of the Program Capability Specifications.

2.3.2.9.2.2 The Acceptance Test Section of the Launch Complex asx
" Specification shall describe a method of data acquisition and ilnn.ys_:l-s
to determine: '

a. -Whether the GSE meets performance requirements
b. Where GSE Performance merits improvement.




This section shall also state criteria for Air Force acceptance of all
Launch Complex GSE. These oriterias sha.ll include a successful demon-
stration of vehicle launch end orbit injection as_ specified in the
performence section of this specification and applicable portions of the
Program Capability Specificiations.

2.3.2.9.2.3 The Detail Model Section shall by summery or reference in-
clude all details necessary to define and describe the GSE being deliversd.

It shall ccntain a bibliography oriprevious documentation and a list of

those drawings and specifications required by IMBD and its subcontractors
for production of the hardware.

The referenced drawings and specifications need not be delivered to the
Air Force, but must be kept availsble to the Air Force on request,

2.3.2.9.3

2:3.2.10 In sddition to the specificaticns listed in 2.3.2, the Con- |

tractor shall establish and maintain a 117L Equipment and Facilities List for each
individual flight test. The 117L Equipment and Facilities List will 1list

all items of ma:teria.ls s equipment, and supplies required to launch and

maintain each flight test. The desired information and proper format

shall be furnished to the Contractor by the Air Force.

2.3.2.10.1 The 117L Equipment and Facilities List described above with
periods of submission indicated below, are herewith established ag
requirements in the IMSD schedule for accomplishing WS-1LTL flight testing.
a. Flight schedule date minus Submit to AFBMD for review
6 months a preliminary draft of the

"I17L Equipment & Facilities
List". This will include all




b. Monthly until flight test

c. Flight schedule date minus
3 months .

SECTIONS, all AREAS, and
each major equipment system
under each ARRA,

Submit to AFBMD for reviev,
revisions to the "117I
Equipment & Facilities
List."

Publish, and submit to
AFPEMD the WS-117L flight
test "Equipment and
Facilities List."

2.3.3. Drawing Requirements. The Contractor's drawings shall be prepared
in accordance with specification MIL-D-5026B. The drawings need not be

delivered to the Air Force, but must be kept sh:l.lable to the Air Force

on request.




2.4 SYSTEM REQUIRRMENTS
2.4.1 Item I - Research ang Develppment Prog‘ em,

2.k.1.1 The Contractor shall perform project direction, operational )
analysis, system design studies » mpdification design and engineering:
liaison, provide technical support|for the system integration for al1
subsystems being developed under 8 contract and perform all other
tagks required to ensure an efficient approach to development of the

- satellite-borne reconnaissance sys Previously defined. The scope of
such gystem activity will be sursi ent to coordinate effectively the
vork further described under each subsystem, to reach the milestones
enumerated under Item IT, and to tain e contﬁdng review of the
adequacy of both Contractor-prepar specifications and the detail re-
quirements of this contract,

2.4.2.2 It shall be the responsib
-attention of the Govarnment any con;
comes in his opinion, inconsistent ith the expeditious attainment of
the basic objectives enumerated un

ty of the Contractar o call to the

The Contractor shall have
systems responsibilitieg for the desfgn, ‘development, and test of conm-
Plete Air Force persoimel subsystems| as needed to support the various

a8 other subsyé‘bems.undergo design om the basis of the best available
ihformation, R & D testing to d.ev'eli and improve initial designs, and -

The programmed date for the initial gperation of the system by military

personnel is October 1961. The COntI:tor shall plan and accomplish
bersonnel subsystem efforts in: &ccordance with this initial operatiqna.l

date. ,
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Information regarding the work to be performed by Air Porce personnel ’
i.e., duty and task information:, serves as the basis for pPlanning, pro-
gramming, and developing every component of & personnel Bubsystem. Thus »
work required under this contract and under the separate’ training prepa-
ration and services contract with ATC (see paragraph 2.4.1.3.4 velow) is
expected to be overlapping. To avoid duplication in the collection of
duty and task information, AFEM Exhibit 56-7, "Developuent and Prepe-

_ ration of Task Analysis Data," provides guldance for organizing a
central source of date. The Contractor shall submit a proposed system
for meeting the objectives of AFBM Exhibit 58-7, i.e., a proposed method

for assuring the collection of current, verified, and non-duplicative
duty and task information.

It 1s also incumbent upon the Contractor to achieve an integrated
personnel subsystem effort. For example, equipment should be designed
to reflect a cdncern for Air Force manning, training, evaluation and
human error problems. Likewise s technical manuals should reflect an

understanding of the Air Force position types for whom these aids are
intended.

A pergonnel subsystem test program shall be carried out by the Contractor
in a manner parallel to Athat for any hardware subsystem. In addition to
R & D verification and testing programs which provide for the further de-
velopment of personnel subsystem components » the Contractor shall ana-

- lyze human failures that occur during research and development so that
corrective action can be taken. Adequate procedures shal; be es-
tablished for assuring that the R & D test pProgram does in fact lead to
i@ovemnts in persomnel subsystéms. Product acceptance testing at
subsystem and system levels at the conclueion of Research and Dev'elbp-
ment shall include personnel subsystems and their components .




For each hardware subsystem to be operated and/or meintained by the Air
Force, personnel subsystem components shall be developed in accordance
with the following guidance: '

2.4.1.3.1 Man-Machine Design (Human Engineering) The Contractor shall
rerform bumar engineering on all elements of the system, as appropi-iate »
to insure maximum man-machine compatibilitjr in the design, operation and
maintenance of unit items of equipment, subsystems, and the integrated
operating system. WDT Exhibit 57-8A will be utilized for establishing
design objectives for the program. Operational requirements for pro-
ficiency evaluation » Job aids and training shall be forecasted from the
earliest possible dates » 80 that, where feasible, such considerations
can be incorporated in equipinent design. Task analyses condupted in
order to allocate functions to persoxinel and equipment and to meet other
bhuman enginéering requirements shall be used where appropriate in the’
development. of other personnel subsystem components.

2.&.1.3.2 Position Requirements The Contractor shall provide
qualitative and quantitative information on Air Force personnel reqﬁired
to operate and maintain each WS-11TL subsystem and its associated GSE
(Qualitative Personnel Requirements Information, or QPRI), in. conformance
with AFEM Exhibit 58-18. Thig responsibility shall include direct moni-
toring of subcontractor QPRI activities, collection and integration of
subcontractor produced data and pertinent Air Force data, and conduct

of liaison as may be required with cognizant Air Force activities and
other prime Contractors. ‘ .

2.4.1.3.3 Technical Manuals and Other Job Aids Technical manuals
requiréd to support Air Force operations and maintenance shall be de-
veloped in accordance with WDT Exhibit 56-5C. ‘The Contractor shall = |
prepare a Technical Manual Program Proposal in accordance with Part II,

| 37 . s
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Exhibit 10 of WDT Exhibit 56-5C. These wanuals are to emphagize specific
operating and maintenance activities » and the Contractor shall derive
such information from analyses of system designs, experiences from de-
velopment testing activities, and product testing programs. Thus, al-
though subsystem descriptions and mich of the work to be performed by
Alr Force persomnel cen be developed for wanuals from design information
alone, extension and verification of the detailed analysis of man-
machine interaction requires a more empirical and evolutionary approach.
" Any utility manuals prepared fo:l Contract R & D personnel shc.mld be de-
signed and revised in light of the requirements for manuals to be used
by Air Force personnel.

'.l‘echn_:lcal manuals alone do not always provide adequate support for
personnel performance. Procedural checklists ’ film strips or audio-
recordings of maintenance procedures, and many other Jdb' aids are within
the state-of-the-art and should be utilized in optimum fashion. When-

ever appropriate, the Contractor is expected to recommend job aids in
addition to technical manuals . ‘

2.4.1.3.4 Training The training program for Air Force personnel will
consist of at least the following:

8. Individual Training. The Contractor shall participate with
the Air Force in the programming of requirements for train-
ing cadres and the main complement of Air Force personnel
to man the operational system. The Contractor will be re-
quired to plan in detsil, staff for » and conduct initial
training under ,separate contract with ATC under AFR 50-9.
Operational equipment that might be reguired for special
training purposes will be provisioned by AFEMD under pro-
cedures similar to those described in WDT Exhibit 56-l4.

b. Unit OJT Following individual training and prior to the .
initial operational date » Air Force personnel will be in
on-the-job training under Contractor supervision. . Thig
training will be conducted so. as to provide maximum sup-
port to the Contractor's R & D effort concurrently with
satisfying the training requirement.
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¢. Unit Training and Proficiency Evaluation Unit training
will be conducted by operational organizations on a day-
to-day basis to develop and maintain operational effective-
ness. Individual, team, and unit proficiency will be

- evaluated regularly to permit personnel actions such as

skill upgrading, assignment to remedial training, and pro-
ficiency awards. A complete unit training and proficiency
evaluation program is typically quite complex, involving
such diverse elements as diagnostic evaluation of training
need, upgrade training, and practice in emergency pro-
cedures. Whenever routine workloads in the operational
unit are incapable of building and sustaining profi-
ciency, or when régular performance of duties does not
provide sufficient occasion for proficiency assessment, a
requirement exists for special training and/or profi-
ciency evaluation of one kind or another. The Contractor
can expect to participate in studies and to furnish
training equipment » Prototype training programs, methods
of proficiency evaluation, and other resources as needed
to meet this requirement.

2.4.1.3.4.1 One or more specifications-  shall be prepared, using MIL-T-
L85TA as & guide, that will inform APEMD of the training equipment re-
quired to train Air Force personnel in the operation and maintenance of
the WS-117L system. Studies to determine training equipment requirements
shall take adequate account of the following: '
a. Contractor and Air Force personnel involved simultaneously
in operations and maintenance.

b. Equipment undergoing operational utilization simultaneous
with further research and develomment.

c. Small numbers of personnel required.‘

d. Continuous or highly repetitive nature of normal operations
and maintenance.

Hardware delivery and .data reporting dates in accordance with the above
considerations and with MIL-T-4857A shall be included in the milestone
schedule of paragraph 2.3.1.2.
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2.4.1.5 The subsystem reliability requirements will be derived from the

system objective. Progress reports in achievement of reliability, in-
cluding estimates where applicable, will be made quarterly.

2.4.1.5.1 The personnel subsystem reliability objective is to produce
error-free human performance by means of man-machine design, training,
technical manuals and other job aids, and development of operating and
maintenance procedures. Wherever human errars are committed, appropriate
steps shall be taken to insure ‘that similar errors will not re-occur.

2.4.1.6 In carrying on the reliability program, the current editions of
the following documents shall be used as guides only:
WADC Exhibit WCRE 56-60, "Choice Criteria for Blectronic
Components Parts" ‘

WADC Exhibit WCIR-453, "Relia'bility Program for Reconnais-
sance Electronics Equipment" - '

WDT Exhibit 57-16, "Ballistic Missile Systems Logs"

| WDT Exhibit 57-3, "Failure and Consumption Data Reporting
System for Ballistic Missile Weapon Systems"

WADC Technical Report 57-1, “Techniques for Application of
Electronic Component Parts in Military Equipment"

WADC Technical Report 56-148, "Design Factors for Aircraft
Electronic Equipment" '

RADC Technical. Report 56-148, "Reliability Factors for
Ground Electronic Equipment"

2.4.1.7 Contractor Persgonnel Subsystems The Contractor shall be
respdnsible for human enéineering ) mamiing determinations, and the de-
velopment of training plans for Contractor personnel. He shall establish
and monitor training facility requirements » develop technical manuals
and training aids requirements and the training necessary to assure mro-
vision of q\ialiﬁed Contractor personnel for flight test operations. ,
Whenever possible » efforts put forth in developing Contractor personnel

subsystems shall be applied to Air Force personnel subsystema and vice
versa.
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2.4.1.8 The Contractor shall determine, and provide in writing to the
Geophysics Research Directorate, Air Force Cambridgg Research Center s
through the WS-117L Weapon System Project Office: '
8. Requirements for geophysical data and design criteria,
including Justification for all such requirements.
b. The form or manner in which the Geophysics Research

by the Weapon System Project Office,

¢. The order of priority for geophysi'cg' data. and design
-, eriteria which will most effectively meet the require-
ments for system design and development.

2.4.1.9 Tme Contractor shall, with the concurrence of the WSPo » Provide
to the Geophysics' Research Directorate necessary facilities, telemeter
channels, power source, ‘vehicle design, technical information, and such
other items as will enable the Geophysics Research Directorate to

85 defined in and required by paragraph 2.4.1.8.

2.4.1.10 Perform liaison with the Geophysics Research Directorate
Yo ensure timely exchange of requirements and technical information.

2.4.1.11 The Contractor shall provide site selection and design
criteria as follows:

8. Provide the site selection criteria to include technical
requirements, logistical support requirements » the numl?er
of technicsl People required to operate each site, com-
munication problems ang requirements, power and water

requirements, sarea required at each site » and geographical
location requirements. ’

b. Provide technical assistance to the site selection teams.

¢. Provide design criteria for each site and each iten at
each site as follows:
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(1) Tracking Stations at Pt. Mugu, VAFB, Hawaid s Annette
Island, Kodiak Island end NE, KW and Central U.S.
‘Stations

(2) Downrange telemetry ship

(3) Administrative, assembly, checkout and launch
facilities at APMIC and VAFB

(4) Development Control Center at Sunnyvale, California
(5) Recovery Control Center at Hawaii.

In addition to delineation of logistic support requirements, the Con-
tractor shall also provide the required loglstic support. Thig shall -
include the formilation aid naintensnce of basic equipment snd matericl :
lists, planning and.mlﬁ.iling & supply program for test and operational
" bdses, planning and wonitoring transport operations, formulation of
maintenance plans and programs (WDT Exhibit 57-3. _ shall be used
) a.s guidq.-) and planning and operation of a spares rrovisioning program.

2.4.1.13 The Contractor shall establish, operate, and maintain a

Development Control Center at Palo Alto to facilitate the overall di-
rection and control of Program IIA flight test opére.tiozis.

2.4.1.14 Thg'chtr;aétor shall plan, coordinate, conduct and evaluate
compcnent subsystem and system ground and flight tests cond.ticted within
Contractor facilitles and Government field test installations. The Con-
tractor shall also plan and conduct laboratory tests of combinations of
systems and/or portions of subsystems, including qualification tests ’
and provide overe.li coordination in the performance of such tests.
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2.4.2.1 vVehicle Mockup

main propulsive engine ang Propellant system combination. Two (2)
assemblies shall be constructed in the JP-h/IRFNA, 8M4-75 boosted,
orbital capability configuration and ope (1) assembly shall be con-
structed in the UDMH/IRFNA, SM-T5 boosted, orbital capability configura-

2.4.2.2,2 e test fpecifications for thege articles shall require,

among other things, that the assemblies demonstrate with both Jp-h ang
UDMH fuel, insofsr as feasible on the ground, sdequate Performance to

Place the vehicle described in Paragraph 2.4.2.3.1 on orbit. This

the required velocity increment. In these rung change of head vith
acceleration shall be simulated or otherwise compensated:for.

the required cut-off accuracy, acceptable variation of performance
vith temperature, ang Propellant composition. '




2.4.2.3 Captive and Flight Test Vehicles

2.4.2.3.1 Captive and flight test vehicles shall be defined as those

vehicles necessary to establish‘design integrity and reliability and to ‘

demonstrate the orbital capability of the W8-117L Weapon System. The
vehicles programmed for these accomplishments shall be those enumerated
in Section 1.0 of the Work Statement 3 the configuration and composition
of each vehicle shall be as defined in Section 1.0 and in Paragraph
2.2.2.10 of the Work Statement.

2.4.2.3.1.1 Gas and fuel line identification shall be accomplished
according to the instructions contained in AFBM Exhibit 58-20,
effective on IMED Vehicle Serial Number 2205-1025 (AF Serial Number
assigned upon AF acceptance). : '

2.4.2.3.2 The captive test vehicle shall be used to demonstrate, as
far as feasible on the ground, the compatibility of the four Sub-
systems (A, B, C, and D), the adequacy of the combination to perform
its mission, and other features required by the vehicle qualification
test specification.

2.4.2.3.3 The flight test vehicles called for under this ltem shall be
given a preflight acceptance test designed to demonstrate that they
are read‘y‘fpr Tlight. After acceptance test and prior to Air Force
‘acceptance, the report shall be approved by the Government prior to
release of any vehicle for flight.

2.4h.2.3.4
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2.5.1.2.1 Airframes will be produced to satisfy the requirements of
the program as enumerated in Section 1.0 of the Work Statement.

2.5.1.2.2 Adapter Sections. The above airframes will include adapter
sections required to satisfy the static, captive, and flight progranms.
They will be designed to attach to the appropriate booster vehicle
(8M-65 or 8M4-75) at an appropﬂate construction point. They will
also be designed to accommodste the incréased fuselage and tank length

resulting from conversion to UDMH fuel.

2.5.2 Propulsion - Subsystem B

2.5.2.1 Item I - Research and Develg& Progrem

2.5.2.1.1 Perform all phases of research, development, and testing

to produce the propulsion subsystems to be delivered under Ttem IT

~and defined in 2.2.3.2.1. A pump~fed rocket engine will be used
substantially the same as the Hustler engine (IR-81). This will be
modified during the program for the use of UDMH fuel and increased

nozzle area ratio. 'Pi-imary research, development, and fabrication ofr

the rocket engine will be performed by Bell Atrcraft Corporation; however,
LMSD will be responsible for the overall subsystem development.

2.5.2.1.2

2.5.2.1.3 Perform analyses and design on propulsion systems to glve
improved performance for more a.dvqgced configurations of the W3-1171L,
than defined under paragraphs 2.2.1 and 2.2.2.

2.5.2.2 Ttem IT - Haxrdware Program

2.5.2.2.1 Propulsion subsystems shall be produced to satisfy the
Tequirements of the program as enumerated in Section 1.0 of the Work

u7 ' S
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Statement. Thege shall also include sufficient subsystems to overlap the
transition to modified types of propulsive engines.

2.5.2.2.2 Propulsion Subsystem Test Program. In addition to the tests
required by MIL-E-6626A, the mein rocket engine vill be tested prior to
1%s incorporation into ground and flight test vehicles with tankage

which is hydraulically identical to the flight vehicle tankage, Preferably
in conjunction with tankage identical in all respects vith the f11ght
tankage. Other elements of the system shall be :l.d;entiqal, except for
restrictions imposed by the testing procedure iteelf, with thoge in-
tended for use in Tlight vehicles. Thege tests shall be conducted

with every type of engine used in flight vehicles, and may be combined
:with the tests specified under para. 2.4.2,2.2,

2.5.3 Auxiliary Pover - Subszstem C

2.5.3.1 Ttem T - Research and Devel \] .
w

2.5.3.1.1 Auxilary Pover Subsystem Performence Re uirements. The
Contractor shall identify the electrical power which is required by
airborne subsystems in the W8~117L vehicle and which is to be furnished
by the Auxiliary Power Subsystem. Requirements for vehicles with .
different missions and payloads shall be established. Until thege require~-
ments can be more exactly established, the Contractor shall maintain
interim analyses reflecting the best estimate’s of power demands. Thege
shall be reported in the Electrical Pover Requirement ‘Bection of the
Quarterly Technical Program Report. Estimates shall be broken down

to show power ‘consumed by specific components or types of components
within each subsystem. Upper and lower limits, in addition to best
estimates, shall be given for requirements which are not well defined,




The report shall tabulate both alternating and direct current outputs
réquired, shov:lqg voltages, frequencies, voltage and frequency
regulation, mmber of phases and vires, power factor, harmonic
content, average and peak pover, power-time profiles, and additional
data as necessary. | ’

2.5.3.1.2 The Contractor shall conduct & program of research and
development leading to the production and/or system integration of
appropriate Auxiliary Power Subsystems suited to the specific vehicle
and mission in which employed. Tt is the design objective that the
endurance of the Auxiliary Power Subsystem shall not be the limiting
factor in the useful life of any vehicle system. Technical approaches
to be pursued shall be determined by the combined considerations of
energy capacity, lifetime compatibility, reliability, economy and
development time. In particular, efforts shall be directed tovard
development of the subsystems described below.

2.5.3.1.2.1 Ba.tter,wheﬁrglzed, Auxiliary Power Subsystems -

Until other pover supplies with significantly higher energy per unit
veight are developed end until the longer 1ifetime associsted therewith
can be used to advantage by a weapon system of sufficient total reliabil-
ity, battery-energized Power supplies appear to be the simplest, most
relisble, and earliest availsble interim subsystem. |

2.5.3.1.2.1.1 “Test Vehicle Battery Supply

The Test Vehicle Battery Supply (TVES) shall be a bettery-energised,
Auxiliary Power Bubsystem for test vehicles. Its use shall be continued
in operational vehicles until longer-lived power sources are developed.
It shall be complete with the conversion equipment necessary to furnish
poﬁer ina form compatible with the associated load.
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2.5.3.1.2.1.1.1 Modules: The batteries shall be packaged in modules
to allow flexibility in weight and lifetime during vehicle testing
phases. By addition or subtraction of parallel modular elements, the
TVBS shall absorb changeé in the weight of other payloa.d compo'n'ent‘s
vhich cannot be finally specified in early stages of design. Module
size shall be selected by appropriate compromise between the high

specific energy of large modules and the convenience and flexibility
of smaller ones. '

2.5.3.1.2.1.1.2 Nomenclature. The restricted payload of Thor-boosted
vehicles prohibits large battery modules and redundant conversion
éomponenta and requires other changes which distinguish the APU from
that used in Atlas-boosted vehicles. Accordingly, the designations
TVBS-I and TVBS-TI shall be utilized to identify units employed in the

Atlas and Thor Programs respectively.

2.5.3.1.2_.1.1.3 Environment. Environmental limitations on battery
operation shall be fﬁlly considered. The Contractor shall devise

and conduct suitable ground and airborne tests to resolve critical
questions concerning battery behavior. In particular, the Contractor
shall investigate problems peculiar to the gravity-free environment, such
as electrodal gas accumulation,and means for dissipating the heat gener-
ated in the battery pack in order to maintain temperature within tolerable
vl:lmits. Components shall be selected and design features incorporated
which minimize or eliminate undesirable envirommental effects. This

work to be accomplished under paragraph 2.3.2.7.k.3,

2.5.3.1.2.1.2 H Ene Electrochemical Power S 1ly. The Contractor
shall conduct feasibility studies of high-energy electrochemical auxiliary
bower subsystems. When all components, including reactants, tankage, and
installation hardware are considered, such subsystems shall have oversll
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Specific energies of 150 vatt-hours-per-pound or more. KHydrogen-
Oxygen cells, chlorine-depolarized cells, and other potentially
useful gas-electrode systems, shall be investigated. A Feasibility
. report with. conceptual design and recommendations will be furnished
upon completion of these studies. '

2.5.3.1.2.1.3 Secondary Batteries. !h:e Contractor shell develop

Secondary batteries to becowe component parts of those auxiliary
power'subsystems which utilize non-battery energy sources, but which
require secondary batteries to meet fluctuating power demands. In- ‘
cluded among these energy sources are -nuclear and solar power units.
When operated between the limits of 20 percent to 80 percent of full
charge over representative W8-117L duty cycles, _8secondary batteries
shall, as design objectives, yield at least 10 va.tb-hours~per-pound,
operate with a charge-discharge efficiency of at least 80 percent,
and have a cycle life sufficient for one year of operation.

2.5.3.1.2.2 _Auxili Power Subsystems Utiliz Nuclear Energy.

., Although contamination hazards and radiation deamage are associated
with nuclear power supplies, they are nevertheless attractive for
satellite a.pplications'because of their very largé energy content and
resultant long life. The development of radioisotope and nuclear
reactor supplies for WS-11TL 1s proceeding under the direction of the
Atomic Energy Commission.

2.5.3.1.2.2.1 AEC Liaison. The Contractor shall establish and main-
tain effective technical liaison with AEC and AEC contractors engaged

in radioisotope and rehctot ‘power developnenjts, and themoeiectric

and thermoionic conversion research and development, to ensure that
nuclear subsystem designs are compatible with weapon system requirements,
and that problems of inteérating these subsystems into: the entire system
are recognized af the earliest possible date. The Contra.ctbr shall -

accomplish the following:
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2.5.3.1.2.2.1.1 The W3-117L prime contractor shall -furnish Performance
specifications to the ARC contractors. Critical design critertia which
must be frozen at an early date shall be identified and furnished to
the AEC contractors sufficiently in advance of the complete and final
specification to prevent standstills or abortive designs. Integration
problems shall be resolved by appropriate design modifications and

specification changes either to the power supplies themselves or to
other system components. '

2.5.3.1.2.2.1.1.1 Conduct periodic evaluations of the use of Nuclear
Auxiliary Power Systems in relationship to future W8-117L require-

ments and alternative auxiliary power subsystems; these evaluations
should .lead to recomwendations for incorporation or rejection, for
continued study, or for uncommitted status of these power supplies.

The perromé.nce, cost, reliability, toxicity, operational complexity,

and system compatibility shall be considered in determining the effective-

ness of the nuclear power sources in relationship to requirements and
alternative approaches.

2.5.3.1.2.2.1.2 In conjunction with AEC contractors, specify all
accessory ground equipment associated with complete reactor and
radioisotope auxiliary power subsystems, and shall initiate development
Oor procurement action to obtain long iead-t:lme_ items which are not AEC
responsibility. Also, in conjunction with AEC contractors, the Contractor
shall determine ground facility requirements for nuclear auxiliary

pover subsystems. Thege requirements shall be included in projected
budgets, schedules, and pla.ns‘. Consideration shall be givenbto storage,
test, and launch facilities, and to special precautions at these
facilities to minimize radiation and contamination hazards.
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2.5.3.1.2.2.1.2.1 Determine the architect-engineer specifications
for design of storsge, test, launch site, and static test site
fa.c:ll:lt:l_es. In conjunction with the AEC contractors,v the Contractor
shall develop factory-to~-flight sequences and countdown and operation-
al procedures. The Cbntractor, insofar as Practicable, shall

. establish schedules and milestones for orderly integration of the
nuclear auxiliary power subsystems into the weapori system flight
schedule. ‘

2.5.3.1.2.2.1.2.2 Conduect design studies for the integration of
SNAP units with the W8-117L vehicles. Design and construct simulated
loads with controls for use by ARC contractors in SNAP I test program.

2.5.3.1.2.2.2 fhielding Feasibility Study. (The Contractor shall
submit & report showing status of this work as of 30 September 1958;
further work shall be stopped as of that date.) Competibility between
the nuclear-reactor bower source and other subsystems is eritically
depéndent upon the extent to which local nuclear .radistion can be
reduced to tolerable levels. The amounts, types, and placement of |
' shielding materials, and the choice and configuration of other -com-
ponents necessary to achieve compatibility are closely interrelated.
If radiation damage considerations are to be included in component
design throughout the vehicle, approximate design criteria must be
introduced at the earliest possible stage of development. The Con-
tractor shall, therefore, investigate the feasibility of complete -
system designs, in which radiation damage and noise introduced by the
Duclear reactor do not seriously interfere with visual, infrared and
ferret missions. This study shall be intended to establish optimum
arrangements, approximate weight allocations, ana general design
features of feasible systems vhich adequately shield sensitive compon~
ents. It shall be intended to establigh which miasions'may utilize




nuclear reactors and what design limitations must b,elimposed upon the
reactor, ang upon each subsystem, to achieve compatibility. fThe
Contractor ghal] accomplish the following: '

ve.hicle, by radiation from the nuclear reactor. I}est &available
radiation damage datg shall be used to estimate functional_ tolerances
of the critical components and assemblies to neutron and sama. fluxes
and 1nt_egrated doses. Where data is insufﬁcient, experimental measure-
ments will be performed. Due considerstion shall be given to the
expected reactor-radiation energy spectra. '

2.5.3.1.2;2.2.3 Detemine, by appropriate machine code calculations and
experimental measurements, the magnitude at critical pointg of scattered
fluxes from the vehicle skin, structural elements, and other material
not screened by shielding. Estimate and verify, where pi‘acticable, by
machine code. calculation and experimental measurements, the magnitude

of scattered fiuxes -from the atmosphere ang enviromment during ground
operation and ascent. Determine the extent to which such scattering
limits breflight testing angd Operations.




2.5.3.1.2.2.2.5 Conduct similar studies, caléulations, and experi-
mentation on shielding deai_gna for the Radioisotope Auxiliary
Power Subsystem. ' '

2.5.3.1.2.3 Auxiliary Power Sﬁbsystems Utilizing Solar Energy. The
Contractor shall conduct feasibility studies of the various technical
approaches to solar auxiliary power supplies, and shall proceed with
preliminary designs of models which appear sufficiently attractive.
The Contractor shall accomplish the following:

2.5.3.1;2.3.1 Photovoltaic Solar Supply. Conduct theoretical and
experimental studies as hecessary to establish the efficlency and
critical performance characteristics of photovoltaic solar éel.ls in
appropriately configured arrays and under expected environmental and
orbital conditions. These studies ghall include g thermodynamic
analysis of cell temperature vs. time, with due consideration for

the effect upon heat balance of the ireh:lcle itself and the method of
mounting, orienting, and providing protective cover: for the cells.
Results shall indicate criteria for optimized design. The Pphotovoltaic
material to be considered shall be the commercially available silicon
solar cell .unless other materials promise competitive performance. No
effort shall be expended, however, on developing photovoltaic materials.

Fumiah design cohcepts of operational vehicles berforming visual, ferret,
and infrared reconnaissance missions and utilizing photovoltaic solar
APU's. Show integrated design of these vehicles, with configuration,
mounting and mechanical details of collector-converter arrays, and

space utilization to accommodate antennas and other Payload components.

Devise suitable experiments to test photovoltaic collector-converter
Performance and lifetime under actual conditions. Make Pprovisions for
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such testing in early flight test vehicles. Design, procure and
assemble solar panels and secondary batteries and install in vehicle.
Provide for tel_eneter:lng' of solar ‘cell performence by means of solar
Power after prin;ary batteries have been exhausted.

2.5.3.1.2.3.2 MMM The applicability to

W8~117L of thennoelectric, thermoionic, ana thérmnachanical methods
of converting solar energy shall be investigated. No effort shall

be e:@ended, however, on materials development for such purposes. A
report on the feasibility of these approaches shall be Prepared.

(e work implied in this paragraph will not be accomplished in this
contract period except- for those charges incurred through 30 September
1958. work vill be resumed as more funds are made available. )

2. 5.3.1.2.3.3 General Considerations
S===232 onsiderations

2.5.3..2 Item IT ~ Hardware Progrem

2.5.3.2.1 Auxiliary Power subsystems shall be produced to satisfy the
requirements of the Program as enumerated in Section 1.0 of the Work
Statement.

2.5.b Quidance and Control - Bubsystem D
. o ' )
2.5.4.1 Ttem T - Research and Development Program

2.5.4.1.1 The program to develop the guidance and control for WS-1171,
will be carried out in conjunction with the following contractors,

who will hold associate~prime contracts with the Government for Pportions
of the work required.




P T

Contractor Regmnsib’:ll:ltx

Convair - Astronautics WB~107A-1 Autopilot Modifications
Douglas W8-315A Autopilot Modifications
MmIT ' Perform oversll design of the all- .

inertial, Atlas-boosted, Phase IT
ascent guidance, and the orbital
attitude (attitude stabilization)
damping portions of the subsystem.
Develop prototype systems.

AC Spark Plug Div. Provide study of feasibility of -
General Motors - modifying the W8~315, Guidance System.

- (Note: Although it 1s anticipated that
the ACSP ‘equipment will not be utilized
for the ws-1171L, application, the -
feasibility study is already undervay
by ACBP and should result in 1mporta.nt,
information for possible future use.)

Ramo-Wooldridgrcorporation W8-107A~1 Guidance Bystenm modifications.
General Electric and W8~107A-1 Quidance Bystem equipment
~ Burroughs : - modifications. '

The Contractor shal; accomplish the following: |

2.5.4.1.1.1 Devise and develop a WS-117L "Interim Guidance : System"

for use in all Program I and 'Program IIA f1ights, with capaiblity of
adquate perfqmance for Program II and Progi'am III flights. The Con- ,
tractor shall. monitor the deveiopment of an "All-inertial Guidance System"

for the Ws-11TL by the MIT Instrumentation Laboratory.

2.5.4.1.1.2 Develop a "Flight COntroll Bystem" for the Ws-117L vehicle.
for all flights. . This shall provide for attitude control of the WS-117L

vehicle from termination of booster thrust through reorientation (initial
attitude orientation in orbit,)

2.5.4.1.2 'Ibe'éontractor, 88 a result of the system studies required by
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A

not later than 60 days after contract initiation, performance re-
quirements and all relevant data for the Guidance and Control Sub-

system development. This will include orbital vehicle'dimens:lons, mass
moments of inertia, magnitude ana axis of application of maximum dig-
turbing torque impulses generated by vehicle equipment, location of center
of mass, center of Pressure and assumed drag force in orbit. . The
Government, through the MIT, w111 then furnish envelope mounting require-

- ments, power requirements, and other technical data on a continuing basis
as it becomes available.

2.5.11.1.3 The Contractor will maintain close technical contact with
the contractors of 2.5.4.1.1 to provide for the efficient incorporation
of their work into Tinal hardware. Personnel will be.assigned as needgd
to perform this task.

2.5.4.1.4 The Contractor shall devise and develop a basic system for
orbital attitude control. '

2.5.4.1.5 wor advanced higher~-resolution reconnaiasa.nce subsystems, s
knowledge of instantaneous vehicle attitude to a greater precision than
that to which the vehicle attitude is controlled (vy damped stable
configuration) may be required, for geographic correlation of visual
Teconnaissance data. The most Promising means for acquiring this type
of information appears to be a composite photograph, including 3 simul-
teneous horizon "shots" and/or a sun "shot" made in appropriate time

" relation‘to a re‘connaissance pass. The Contractor, in conjunction with
an appropriate subcontractor, will investigate the feasibility of this
method of indication. Need for and feasibility of auxiliary methods of
attitude indication, such as sun seekers, star trackers, or horizon
scanners, will be investigated. These auxiliary systems are intended to
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8 more accurate, continuous indication of attitude in the vehicle,
relative to a known reference than can be obtained from the damped
naturally stable vehicle configuration. The Contractor will ensure
the availability of g night horizon scanner to meet the flight test
Program schedule.

2.5.4.1.6 fThe Contractor will investigate the problems of designing
guidance and control equipment compatible with the environment of g

nuclear APU. This work 1is to be performed in cooperation with MIT
Instrumentation Laboratory. V

2.5.h.1.7

2.5.4.1.8 Early determination of the expectéd operating environment
for the Guidance and Control equipment is necessary to Phase in with
the nuclear APU. This date will be furnished to MIT.

establiched gg required to permit the proper initiation of the Bio-
medical Capsule re~entry described in Paragraph 2.5.11.3.

2.5.4.2 Ttem 1T - Hardware Program




cations prepared in accordance with the requirements of paragraph 2.3.2.2

of the Work Statement. The equipment shall be identical in design and
construction with that to be furnighed with the vehicles enumersted in
Section 1.0 of the Work Statement.

2.5.4.2.1.3

2.5.5 Visual Reconnaissance - Subsystem E.

2.5.5.1 Item I - -Research end Development Program .

2.5.5.1.1 Pioneer Vigual Reconn_aiésa.n_ce System. Conduct g Program of
research and development which will produce the space and ground equip-
ment necessary to meet the requirementg of the Pioneer Program. This

used for the photographic reconnaissance subsystem, constructing and
testing those models and assemblies required for equipment design
criteria, conducting a relié_bility program, and rarticipating in a
training program for operation of the Photographic reconnaissance syb-
system. Thig program will be sustained by the appropriate report and
technical support effort. 'The contra.ctof shall accomplish tl;e following:

2.5.5.1.1.1 Vehicle Camera. Develop a 70mm nonsteerable camera with g
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ensure optimum exposure for ma.xim resolution. A means for :lndexing
the £1lm with time-base ang vehicle-attitude informetion shall be in-
cluded to assist in providing Positional accuracy to £ 1 mile. e
camera will operate on an intermittent basig dependent upon orbital
period and orientation, and photographic coverage should be Planned
for all daylight passes over the ares of interest. The rilm supply |
should be sufficient to meet the reconnaissance requirements plus

Ground Space Communications Subsystem. The composite video signal

2-5:5.1.0.4 Ventcle Control and Tragss rt Equipment. Develop control,
transport
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foi:' operation and sequencing of the subsystem components. The functions
should include, but not be limited to:
a. Maintaining correct image motion compensation (IMC)

in the camera and supplying programmed or commended
changes in IMC. . '

b. Exposure control and focus operations.

¢. Film transport functions from the camera through
the readout device.

d. Operation and sequencing of the film Processing and
drying.

e. Monitoring performance of the readout equipment.

2.5.5.1.1.5 Ground Reconstruction _Equipment and Monitor (Primary Record).
Develop the ground photo reconstrﬁction and processing equipment to comvert
the video signal from the Ground-Space Communications Subsystem into photo-
graphic form. Further, develop equipment and the techniques to monitor
the vehicle readout and ground reconstruction equipment.

2.5.5.1.1.6 The primary record formed in the operation described in
2.5.5.1.1.5 above, will contain the reconnaissance image plus the
auxiliary data, and the monitor will Provide the means for check:lng the
performance of critical cdmponents in the subsystem and for initiating
comsand control of the process.

2.5.5.1.1.7 Auxiliary Data R_ecordg. Develop the equipment and tech-
niques required to extract auxiliary data from the primary record and

to combine this with additional data from orbit computations. The
collective information plus primary records and reassembled records, will
be made available to the Data Processing Subsystem I in a form and
quantity that will be of maximum utility. The exact nature and number
vill be determined by arrangements to be made between IMSD and Subsystem I.
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2.5.5.1.1.8 Reassembly Camera and Processor (Reassembled Records) Develop

equipment for reassembly of the primary record photographs into a continuous ,
strip form similar to an enlargement of the original vehicle photography.
'.l'.hia.will be a nonrectified photograph on a standafd-width film,
Auxiliary data as required by Subsystem I will be recorded on the
photographs.

2.5.5.1.1.9 Subsystem Evaluation. Develop equipment, technigues,
and procedures for monitoring and evaluating the i;ua.l:lty of the system
output in order to:

&. Check system operation and compare the results
with performance requirements.

b. Evaluate the results in order to consider mdesign
of equipment for future vehicles.

c. Provide for programming and control of future da.ta.
a.cqu:lsition cycles.

d. Determine that the vehicle and orbit date accuracy -
is sufficient to meet the location reqiirements of
the system. Maximum use should be made of data
available from Subsystem I in the performance of
the above functions.
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2.5.5.1.1.11 Photo Requirements. Subsystem E will provide three ( 3),
rrimary record photographs to the data rrocessing subsystem. Additional
detail requirements will be determined under the requirements of para-
graph 2.6. ‘

2.5.5.1.1.12 Viewing and Handling Equipment. Develop or adaph from

existing equipment such prhotographic viewing, processing, and handling
equipment required to perform the ground processes existing within Sub-
system BE.

2.5.5.1.1.13 Experimental Photo Program. Conduct an experimental

photo program for the purpose of simulating the quality output of the
Visual Reconnaissance Subsystem. The similated photography will be of
such quality that its analysis will enable the production of useful .
design criteria for Subsystem E. The photography will also be made
available for interpretation studies by the Data Processing Subsystem.

2.5.5.1.1.10 °

2.5.5.1.1.14 Architectural and Bngineering Support. Prepare the plans,
drawings, and studies required for the design of the visual payload

- facllities at the various test and operational launch, data acqui-
sition, and processing stations.

2.5.5.1.2 Advanced Visual Reconnaissance Program

2.5.5.1.2.1 Develop the vehicle and ground equipment that will meet the
requirements of the Advanced Program, such as: ’

a. Steerable mounts for aiming the camera

b. long Focal Length Lenses in order to achieve better
ground resolution

¢. Improved camera design for the high image motion speeds.




effects of varying such parameters as focal length, _f:llm speed é.nd size,
type of camez:a s etc. The findings of such studies and a'nalysis should

" result in the development of reconnaissance configurations which' will
have varied application in later systems.

2.5.5.1.2.3 Investigate the present state-of-the-art in television
techniques with magnetic tape storage as a possible means for obtaining
visual data in later vehicles. Emphasis should be on the application
of such techniques to the WS-117L vehicle and not on the develojxnent of
hardware to meet WS-117L requirements. Pé.rticula.r attention should be
given to use of such a method in a nuclear environment.

Evaluate the merits of photographic and TV systems with regard to: the
effects of nuclear radiatiqn s shielding requirements, comparative reso-
lution capability, reliability and other factors which might affect the
choice of one method over the other.

2.5.5.1.3 Data Processiﬁubsystém Functions. The work described in

2.5.5.1.1.9 will be restricted to that which would not normally be done

by the Data Processing Subsystem. Any work relating to ground check-

point positioning and the rectification of Photographs to a vertical or
a grid system will be a Subsystem T responsibility.

2.5.5.2 Item II - Bardvare Program.

2.5.5.2.1 vVisual Reconnaissance subsystems shall be produced to satisfy
the requirements of the program as enumerated in Section 1.0 of the Work

Statement.
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2.5.5-2.2 Program IT - Pioneer Vigual. Deliver the vehicle and ground
rortions of the subsystem for the Program II flights.

2.5.5.2.3 36-Inch Focal Length lens. The 36-inch lens is a critical

component of ‘the Advanced System and is specifically called out for de-
“livery to EXC. The purpose is to evaluate the lens and submit a test

report that will describe the performance and expected capablility of the
lens in the advanced vehicle.

2.5.6 Ferret Reconnaissance~ Subgystem F,
2.5.6.1 Item I - Research and Development Program -

20506 1.1 Ferret Capabilitl

2,5.6.1.1.1 The design objectives of the Ferret program shall be such

that the information obtained will accomplish the following {no priority

implied): .

' a. Provide guidance in the reiteration of the design of the
. ferret equipment from the environmental conditions en-

countered and/or functional suitability of previous or
first vehicle flights.

b. RBstablish objectives for follow-on missions.

c. JYnsure that each mission will be rredicated upon intelli-
gence criteria and not necessarily upon equipment availa-
bility. _ '

_2.5.6.1.1.2 Determine the conducting and dielectric materials and .
techniques necesbary.to fabricate antennas which meet aubsystem' design
goals. These antennas shall be capable of withstanding vehicle launch-
* ing and orbital environments.

2.5.6.1.1.3 Genersl types of antennas are:
8. Antemnnas to achieve locational accuracy of known signals ’
and

b. Antennas to optimize intercept probability for signals.
heretofore unknown.
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2.5.6.1.1.4 Installation of the antennag on the vehicle to'be ag
required to obtain the desired bandwidth and directivity patterns.

2.5.6.1.1.5 Antenna pattern design criteria, e.g., horizon looking or
downward looking, to be in accordance with the intelligence requirementg'
for the specific mission to be accomplished.

12.5.6.1.1.6 Continuing anélysia of programmer control mechanism re-
quirements is required to insure maximum flexibilii;y of vehicle ferret
equipment functions ag related to the vehicle mission requirement.

2.5.6.1.1.7 A design and development program on equipment is required
to provide calibration signal -analyses for examining the inter-
reldtionship between decoded and prartially sorted ferret data, and the
calibration signals previocusly injected into the ferret and other re-
lated subsystems. .

2.5.6.1.1.8 A study program is necessary to establish methods and cri-
teria for monitoring, and then evaluating, the end product ferret
reconnaissance dats to determine the effectiveness and general level of
performance of each component of the chain s thereby establishing major
. design criteria for future systems.

2.5.6.1.1.9

2.5.6.1.2 The design objectives of the Interim Atlas Ferret Reconnais-
sance Program are in general: :

&. The mission flown must satisfy a national intelligence
objective.

b. The ‘data obtained must provide guidance for the design
criteria and techniques to be used in the Pioneer Ferret
Subsystem.

¢- The Atlas missions will provide a test of the total Sub-
system F to establish ground operational procedures. ,




2.5.6.1.3 Pioneer Capability

2.5.6.1.3.1 The design priority for the Ploneer Perret Mission will be
established by intelligence Tequirements. Necessary integration be-
tween the intelligence requirements and equipment design shall be ac-

- complished to ensure that equipment design changes to accommodate
changes in mission requirements will be minimized.

2.5.6.1.3.2 Detail Design. The Electronic Reconnaissance Subsystem as
described will be developed in the following manner by means of the
following activity:

knowledge of national intelligence objectives s de-
termination of those objectives which can be achieved
by an electronic reconnaissance system, determination
of parameters required to achieve these objectives, and

2.5.6.1.3.3 Conduct an equipment design and development program through
& subcontract covering the following tasks:

&. Subsystem Analysis. Determine the equipment capabilities
in terms of the state-of-the-art, and establish require-
ments for exploratory development of critical items.
Establish detail design of the equipment thus analyzed

with specifications to ensure compatibility of the mission
and the subsystem goals. »

b. Pioneer Ferret Reconnaissance. In the design of the
Pioneer PFerret Reconnaissance equipment, to cover the
spectrun from 50-18,000 mc/s, exploratory design will be
conducted involving critical areas of receiver systems.
Conduct research to determine the conducting and dielec-
tric material and techniques Dnecessary to fabricate

A R - e,
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directivity patterns. - Establish antenna pattern design criteria,
€e.g., horizon looking or downward looking, in accordance with
the intelligence requirements for the specific mission to be
accomplished. Conduct continuing analysis of programmer control
mechanism requirements to ensure maximum flexibility of vehicle

data received. Design Programming control mechanisms for the
Pioneer system and conduct continuing analysis .of programmer
control requirements Pertaining to the ferret collection task.
Analyze requirements for multiple-channel recorders. Analyze
requirements for the ground equipment required to service the
alrborne and the ground~based portions of this subsystem.

Ground Data Handilj . Analyze storage time requirements of
ground data mﬁing recording equimment; study the techniques
and equipment design of the magnetic tape or other storage
media provided by Subsystem H on the ground to ensure compati-
bility with the ferret requirements. Conduct g design and
development brogram on equirment to rrovide calibration signal

Ground Support. Design special test equipment for subsystem
checkout and evalustion. Design special calibration test sets
covering the priority frequency bands.

Test and Quilitx Assurance Progrﬁ'. Each equipment wiil under-
80 a series of tests to assure that the camplete equijiments

Will meet all specification and contract requirements.




2.5.6.1.4 Advanceq Capability
———=== epability

2.5.6.1.4.1 Advanced ferret reconnaissance will provide basically three
functional capabilities:
&. More accurately determine the radio frequency and other
parameters of electronic signals,

b. Provide more sophigticated techniques for improved location
accuracies.

¢. Provide a Quick Reaction Capability (QRC), v

2.5.6.1.4.2 The detailed advanced ferret analysis and study program is
covered by the following tasks:

8. Analysis of the design of the advanced ferret measurement
t

and to indicate critical develomment areas of more sophisticated

recording techniques such as wide-band single-channel magnetic
tape or fiim techniques. o '

ana_lysis equipneni: is required to ¢nsure minimum vehicle Processing and vehicle
storage Campatible with mission requirements » vhere thege functions can be
added to the ground analysis equipment.

2.5.6.1.4.5 -Reliability studies will be conducted in a manner compatible
with the overall WS-117L program.




2.5.7 Infrared-Subsysten g
————="""Wbsystem G

2.5.7.1 TItem T - Research and Development

2.5.7.1.1 Feasibility of Infrared Mission. Establish, at the earliest
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2.5.7.1.1.1 Backa d Effects on Elesentary System, Investigate limitetions

on & satellite infrared detectiog System which may be imposed by background

thereto. Conduct a limited mumbey ©f day and night balloon flights g} maximum
attainable altitude, in the vieinity of 100,000 feet, under representative
and extreme terrain angq cloud conditionsg. Correlate measurements of bgck-

8. Airbreathing turbo-jet or turbo-prop aircraft with high
horsepower engines, such as the B-47, B-52, C-130, F-102,
F-10k. Vary the target aircraft altitude from sea leve]
to 45,000 feet with particular emphasis on altitudes above
20,000 feet. Vary the target aspect sufficiently to allow
construction of approximate polar intensity Plots.

b. Burning rocket engines of the ICEM type. Measure radiation
intensity during ascent from ses level to burnout (approxi -
mately 300,000 feet) and beyond burnout, if pogsible

Using measurements mage on U.S. aircraft, indicate radiation characteristics
of Russian strategic aireraft, such ag Bison and Badger, and estimate the
range. to which they may be detected from a satellite. Give careful consid-
eration to the number and sizes of engines, engine-wing configurat‘ion, and
other significant differences between U.8. aircraft and their Ruséia,:'x
counterparts. ’




2.5.7.1.2.1 Scanning Techniques, In order to locate smal) targets in g
large field of view, utilize suitable scanning techniques such ag rotating‘

optica.l.imaée correction for multi-element arrays. Consider broblems of
mechanical Scanning arising from (1) temperature and other characteristicg
of the ei:trene environment, ang (2) Perturbing effects on ve_hicle stability
of rotating camponents.,




~ and scanning coders ; and (2) a narrov-band magnetic tape data recordér.

2.5.7.1.2.4 Ruclear Radiation Effecté. Evaluate nuclear radiation effects

Establish the order of magnitude of radiation tolerances. Indicate the
extent to which performance ang lifetime degradation may be expected. Select

2.5.7.1.3 Experimental Model, When sufficient progress has been made on
preliminary subsystan design, commence fabrication of subsystem experimental
models for ground ang orbital flight tests.

2.45.7.1.,3.1 Fabrication. Canplete‘design'a.nd submit specifications, pro-
posed test progrém and quantities of ground and flight components required

2.5.7.1.3.2 Ground Test. Coordinate and conduct appropriate tests directed
towvards design limitations, reliability, and system 1ife. Environmental
tests will simulate, as much as Possible, thermal, shock, vibration, acce]-
eration, nuclear radiation, meteoric dust, and other conditions encountered
on the ground, during launch and ascent, and on orbit.

2.5.7.1.3.3 Orbital Tests. Conduct appropriate orbital tests. of the experi-
mental system.

ty:pe subsystem during this contract period, it shall follow in the .subsequent
period. fThe prototype deve;l.opnent program is, therefo;'e, outlined for Planning
purposes.
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2.5.7.1.4.1 Design. Utilizing results of experimental model tests, prepare
detailed design specifications—for & prototype system suitable for operation
in an orbital vehicle. Reduce bover requirements, heat generation, ‘weight,

| and size to an absolute minimum by miniaturization and transistorization
wherever possible. Exert & very substantial effort to achieve an extreme
degree of reliebility for the entire system.  Consider redundant as well ag
improved components. Submit design to procuring agency for approval.

2.5.7.1.4.2 Mockup. Fabricate a mockup of the prototype system for inte-
grated vehicle mockup studies. The mockup shall be identical ix veight,

size, and configuration 1o the prototype infrared system. It shall include
monitoring provisions, cabling, fixtures, and data processing, data recording,
and data read-out components.

2.5.T.1.4.3 Fabrication. When changes dictated by mockup studies have
been incorporated in the specifications, and when the design resulting
from subtask 2.5.7.1.4.1 has been approved by the procuring agency, fabri-
cate the operational prototype system. The quantity of prototype units to
‘be fabricated shall be determined by the scheduled number of flight tests.
vhich include the Anfrared system. ' - C

2.5.7.1.4.4 Ground Tests. Conduct thorough laboratory tests on all proto-
type systems fabricated. Important bperameters and characteristics shall
be scrutinized during these tests. Tests shall be performed twice on each
equimment, once at the start and again at the end of a 300-hour operating
period simulating the sequencing of a typical orbital operation of that
duration. V

2.'5.7.1..1&.5. Aifqraft.teqts are not feasible under the Present schedule.
and are therefore deleted.

2.5.7.1.h.6 oOrbital Tests. Conduct orbital tests of the prototype system.
Correlate known targets over the U. 8. with satellite signals received at the
readout- station. '
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R:5.7.1.6 Feasibility of Advariced Applications, Investigate advanced appli-
cations of satellite infrared systems. Develop practicable operational
concepts and study feasibility of equijment required to extend performance .
beyond that of the experimental model described in Paragraph 2.5.7.1.1.

2.5.7.1.6.1

numbér of vehicles on orbit, and data ﬁr’a.hsmisgion methods. Batabi:lah .

operational tility of very high altitude orbits and indicate vehicular
a.nd:payloadl characteristics necessary to achieve them. Consider practica- -
bility of various multisatellite systems in terms of cost, éoverage:, com-

plexity, and relisbility. fhese efforts vill be performed under Paragraph
2.5.7.1.1 and coordinated vith the work performed under Paragraph 2.5.8.1.10.°

2.5.7.1.6.2 ﬁac% Reference. Investigatq methods of obtaining
an accurate ICBM tracking angle reference system, since the satellite is

satellites and celestial references. (The work implied in .th,is paragraph
will not be accomplished in this contract period except for those charges

incurred through 30 Septe.nberj 1495@.-:'{?191'1: vill be resumed as more funds are
made availsble. ) A '

T6
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2.5.7.1.6.3 Infrared Tr%chniques. Investigate applicable infrared
techniques for obtaining precision tracking information on ICBM's from
satellite vehicles. '

2.5.7.2 TItem II - Hardware Progam

2.5.7.2.1 Infrared Reconnaigsance subsystems shall be produced to satisfy
the requirements of the brogram as enumerated in 8ection 1.0 of the Work
Statement. ' '

2.5.8. Ground-Space. Communications Subsystem

2.5.8.1 Item T - Research and Development
.

 2.5.8.1.1° The work to be accomplished under this item is to be directeq
toward the satisraction of communications requirements for an :lntégrated
program, progressing from early Thor-boosted launches through an advanced
Aﬁu-bwsted Teconnaissance system. Initial launches will be from the
Vandenberg AFB ares ihvolﬂng southerly launches of a Thor-boosted system.
ALl items of ground-space communication equipment peculiar to this opera-
tlon will be provided by the Contractor except ascent. tracking of the
booster by IRBM guidance equirment (if used), and range safety equipment.
Maximum possible use will be made of support equipment available on the
range.

cation facilities (tracking, telemetering, and other instrumentation) but
to supplement these facilities as necessary with any special equipment re-
qQuired to gain maximum profit from the. flight test program.
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2.5.8.1.3 ‘Launches of the advanced Atlas-boosted system will be made in a
generally southerly direction from Vamienberg AFB and will progress in
Complexity until a final operational 8ystem 18 evolved. .Communicatfons
equipment will be developed during this program to keep pace with the 1n-
creasing soph;l.sticat;&on o; the e)irborne equipment.

2.5.8.1.4 Thor-boosted launchings from Vandenberg AFB and Atlas launchings
from Patrick AFB will be of a developmental nature. Primary emphasis wiil
be placed on cammunications equipment to'detem:lne vehicle and vehicle-
equipment functioning, and upon development of equipment for the handling
of reconnaissance data during the advanced phase of the program.

In the advanced rhase, the objective will be to provide means for trans-
mitting all of the informetion gathered by the vehicle to a central location
vithin the continental limits of the United States with a minimup of delay.

2. 5'.8.1.5 ‘The equipping of the required ground-space communication stations,
except for the launch site items menticned above, ghall de the responaiﬁility
of the Contractor. The Contractor shall also be responsible for determining

the facility (brick and mortar) space requirements fo'r this equipment. Site

- determinations shall be made by the Govei'nnent with the advice and assistance
of the ‘Contractor.

 2.5.8.1.6 'he "end product" of the Ground-Space Subsystem will be a Permanent
recording and means for reading and transmitting the recorded data; preferably,
the end product will be a magnetic tape recording and a "hot-line" vherein

all of the properly indexed reconnaissance data will be available. The
Gz_'mmd-spa.c_e Subsystem will 'bé responsible for the generation and proper in-
dexing on the reconnaissance data sigpal, the following; -

al. Unique date-time signals which relate vehicle time 4o real
- ground time, and in addition, provide a time "zero" for the

reconnaissance data.
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Vehicle position data: Within the satellite vehicle, the
Ground-Space Subsystem will be responsible for the fol-
lowing indexing signals:

To accept from attitude stabilization or attitude indication
equipment, an analog signal which will be encoded into the

attitude sensing is to be performed by the Reconnaissance
Equipment Payload, per se, the responsibility of the Ground-
Space Subsystem will be limited or non-existent.

To generate and provide in the proper form to the sensing
subsystem(s) vehicle time signals.

2.5.8.1.7 The ground-space communication stations will contain, as required,
the following items: ' '

a.
b.
c.
d.
e.

fl
8.

Acquisition and. tracking system
Orbit computer and Programmer
Programming encoder and timer
Command transmitter

Reconnaissance data receiving system
Telemeter receiving systéxn ‘

Megnetic tape recorder for visual, ferret, and
infrared data storage

Connections to the inter-station comunications net
Provisions for use of comnercia.l power, if available

An independent standby power source with provisions for
automatic switch-in. :

2.5.8.1.8 Vehicles shall contain, as required:

a.
b.
c.
d.
e.
£.

Tracking radsr transponder
Command receiver

Reconnaissance data transmitter

Telemeter transmitter apd. instrumentation
Command storage, sequence programmer, and decoder
Secondary time standard.




2.5.8.1.9 'The recoverable package effort is covered under parsgraph 2.5.11.

2.5.8.1.10 The following description defines the a.pprda.ch to be followed
in the development of the above listed items of equipment.

2.5.8.1.10.1 Acquisition Equiment

2.5.8.1.10.1.1 For the Thor-boosted program, passive acquisition equipment
will be provided by the Contractor that will provide visual :I.ndication to
the operator of the vehicle's direction of arrival, and electrical signals
to direct the tracking and telemetry antemnas. The accuracy of this ac-
quisition equipment will be such as to insure automatic a.cquis:ltion by the
tracking equipment.

~ For the APMIC Atlas-boosted program, the acquisition equi.pnent will be
similar to that for the Thor-boosted program.

For the Vandenberg AFB Atlas-boosted ‘program, vehicle acquisition will be
accomplished by the preciéion fracker operating on instructions from en
orbit camputer and programmer. In order to assure acquisition under all
situations, pedestal scanning capability will be provided either under the
manual direction of the operator or as directed bjr’ the orbit computer. This
equipment will be capable of passively acquiring the vehicle at maximum
line-of-sight range by determining the location of a programmed electro-
magnetic transmission emanating from the vehicle.

2,5.8.1.10.2 Tracking Equiment. For the Thor-boosted and the AFMIC
Atlas-boosted programs, precision tracking will be provided by a conventional
transponder-beacon assisted pulse radar. '.'Lhe'rada.r will provide angle and
unambiguous range information for up to 1500 nautical miles for trajectory
computation, and for use in the slaving of other antennas, provide a command
funcf.ion by pulse posii;ion coding of the transmitted pulses, receive a single

ranging pulse from the transponder beacon, and, provide suitable displays
for mon:ltoring acquisition and tracking. "
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The following work program will be pursued:

&. Procure SCR 584 MOD II radars -
b. Modify as required to perform the functions as described above

- €. Design and fabricate an analog computer for enabling the radar
to maintain lock when the orbital path passes through the zenith

d. Modify the antenna for circular polarization in addition to
vertical and horizontal polarization. All three types to be
selectable by the Operator.

For the Vandenberg AFB Atlas-boosted program the tracking equipment shalil
consist of a sequential-lobe ampl i tude-comparison automatic-tracking device.
This tracking device acquires and tracks on & telemétry signal in the 2.2 -
2.3 kmc frequency range and provides precision tracking data at and above

5 degrees from the horizon with a dynamic angular accuracy for 1.0 milli-
radian. Hemispherical coverage will be provided. Range information will

be obtained from a CW ranging unit utilizing the command and telemeter links,
The ranging system will consist of a modulator supplying renging tones which
are transmitted to the vehicle via the command transmitter and retrans-
mitted to the ground via the telemetry 1ink. A Precision maeé meter with a
digitized output will be provided to indicate vehicle range to an accuracy

of 0.1 mm. Monitor equipment will be provided to enable the operator to
evaluate equipment performance.

2.5.8.1.10.2.1 In the early Thor program,.a beacon. transponder compatible
with the radar tra)ckér considered above will be uged &8 a part of the pulse
tracking system. The transponder will aid in identifying the particular
satellite, act as a radar reinforcement beacon, and serve as the vehicle~
borne portion of the command control link, In this phase, on-the-ghelf
equipment shall be used to the greatest exten.t pra.cticable,. modified as
required for the command function.

2.5.8.1.10.3 Trajectory Computing & Ground Programuing Bquipment. For the
Thor-boosted program, all trajectory computations and coordinete conversions
will be perfomed on existing computing equiyment located at the chtractor's
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facilities at Palo Alto, California. The computer must accept tracking
dats from esch station in the form of local polar coordinates (elevation,
azimuth, range, and time) » perform an orbit computation glving vehicle
Position as a function of time, recognize acquisition points for each
tracking station, and perfomm a coordinate conversion for each of these
points. Continuing periodic reception of tracking date shall be utilized
to modify and refine the orbit. The input-output of the coinpu‘.ter fa.cility
will be compatible with interstation commnications equipment.

The computing equipment bo be dnployed in the AFMTC Atlas-boosted program
will be the same as that described above.

For Vandenberg AFB Atlas-boosted brogram, computer and programming equipment
vill be provided for the tracking stations to perform the functions outlined
above, and, in addition, to convert ground time to vehicle time and in this
fashion, to construct an ephemeris of vehicle Position as & function of
vehicle time in order to geographically index the reconnaissance data to
40.5 n xd and to label commands with vehicle time. The computers must per-
form computations for use at the local site such as performing coordinate A'
coxiversions, program antenna positions » perform parralax corrections s ete.
Additional ccmpufat:lons and data processing Decessary to execute specific
requests of Subsystem I must also be performed by the computers. The com-
puting facilities must be capable of handling the computations as outline_d
-above for several simul taneously operating vehicles as determined by

system requirements. The distribution 6f the computing equipment among
the tracking stations must be consistent with reliable and efficient auto-
nomous system operation. ' :

+2.5.8.2.10.4  Ground Synchronized Mning Equipment. For el programs,

synchronized timing equipment will be provided at each of .the tracking
sf;at:lons. Consideration will be given, but not be limited, to a synchronized
timing system using stable crystal oscillators and associated count-down
circuits referenced to radio station WWV or some other suitsble standard.
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For Vahdenberg AFB Atlas-boosted program, a time comparator will be provided
to accurately correlate _vdﬁcle and ground time. Both the ground time and
the difference between vehicle and ground time from the time-comparator are
provided for use by the compﬁter, in order to campute vehicle position to
$.0.5 n mi and to index commands with the proper vehicle time.

2.5.8.1.10.5 Vehicle Programmer & Decoder

2.5.8.1.10.5.1 a programmer is to be supplied as part of the vehicle equip-
ment for providing an accurate clock, a program storage, and sequenced
‘control for reading out and executing stored or real time commands. The
clock shall be capable of furnishing timing signals for the err and
- shall furnish timing siszia._ls for vehicle position indexing. The following
vork program will be pursued: '

8. Conduct a feasibility study of using either mechanical"
storage devices or nonmechanical storage devices, such as
magnetic tape, magnetic cores, or dielectric memories.

b. Design, develop, fabricate, and test an elementary timer
+ based upon either an electromechanical device, or a simple
electronic system.

¢. Design, develop, fabricate, and test a programer utilizing
& crystal-controlled clock and magnetic core memory.

2.5.8.1.10.5.2 Provisions will be incorporated to bermit the periodic
comparison of the vehicle timing with the ground timing system by means
of telemetry and/or command circuits.

2.5.8.1.10.5.3 For each second of vehicle time, at least one'timing mark
shall be provided to the sensing subsystem.

2.5._.8.1.10.5.1& The accuracy of timing will be such that overall system

timing accuracy will permit geographical indexing of vehicle data to comply
with mission requirements.




2.5.8.1.10.5.5 Vehicle equipment will be capable of initiating "lost bird"
operation functions. : '

2.5.8.1..10.5.6 Provisions will be included for g vehicle-progz'améd command

2.5.8.1.10.6 Ground Command Control -Equipment

2.5.8.1.10.6.1 1In the Thor-boosted and the first few APMIC Atlas-boosted

vehicle programs, control commands vill be tranemitted by the pulse-redar

tracking system through use of pulse position modulation. Verification of
the receipt of these comands will be transmitted by the vehicle telemeter
providing an indication of receipt at the tracking radar.

2.5.8.1.10.6.2 For the Vandenberg AFB Atlas-boosted program, commend
tre.nsmitting and encoding equipment will be provided to transmit opera-
tional program commands and time signals to the vehicle in the proper form,
fequence; and quantity for both real time and programmed vehicular time
sequenced" execution. If a studjr program to determine the need for a destruct
command indicates that this command is necess'aiy, the command link will also
serve to carry a destruct command in the event of faulty operation during
bower flight. Considération will be given to the possible use of a common
tranemitter and/or' antenna for primary tracking and command control purposes
vhen a radar-transponder cambination is used for tracking.

2.5.8:1.10.6.2.1 The equipment .w:Lu be capable of transmitting commands
to the vehicle at any range up to 2,000 nautical miles.

2.5.8.1.10.6.2.2 A high-gain directional anténna vill be provided to in-
crease the relia.‘bil:lty and security of the system.
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2.5.8.1.10.6.2.3 An encoder Will be employed to transform commands to a
suitable form for modulation of the trensmitter carrier.  Command coding
will be capeble of being changed periodically for security purposes. A
ground-based cosmands-monitoring receiving and recording system will be
‘used to produce a recording of the commands preferably arranged in the

" order of sequence of execution,

2.5.8.1.10.6.2.4 Provisions will be included for a programmed command to

minimige the possibility of the vehicle being taken over by an unauthorized
transmitter. |

2.5.8.1.10.6.2.5 Provisions will be made for camparison of comsand veri.
fication pulses from vehicle with the commands being generated (on the
ground) to autometically indicate reception and decoding of the commands
at ﬂie vehicle. The comparison may take the form of a combination parity
and word-length check, or other suitable means. ‘

.2.5.8.1.10.6.2.6 Ground equipment will be capable of providing future
-growth of "building-block" possibilities, such as an increase in the number
of commend channels (or sub-carriers) for added command functions.

2.5.8.1.10.6.2.7 Ground equipment will be capable of initiating search
to augment vehicle "lost bird" operation.

+2.5.8.1.10.6.2.8 The interim command tranemitting and encoding equipment
will be achieved by the following work program:

8. Perform preliminary design studies which will be used in the
detailed design, develomment, fabrication, and procurement
of the interim ground-command control equipment. The opera-
ting frequency of the compand-control transmitter shall be
analyzed carefully and be chosen to provide maximm WS-117L
security and minimum interference and Jamming of other
services. The use of a suitable modulator and transmitter
shall not be prejudiced by a freezing on commercially avail- .
able equipment which may not be modified readily.
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b. Based upon the results of the above studies, procure
and modify if necessary a suitable high-power FM
command transmitter or wideband RF amplifier as
specified in the attached Schedule D.

¢. Procure and modify if necessary a suitable modulator.

d. Procure and modify if necessary, a suitable standard
antenna end pedestal (if the study indicated above
dictates the need for separate command control equipment).

e. Develop and fabricate an antemna feed ‘system.

f. Assemble and conduct preliminary tests of complete

command transmitter assembly in accordance with
20 508.101006. 3.

8. Install assembly and conduct final tests.
2.5.8.1.10.6.3 Advanced Ground Commend Control Bquipment

2.5.8.1.10.6.3.1 A feasibility study and a research and development pro-
gram will be conducted leading to an improved command tr&nsinitter for
achieving increased tranesmission relia.bj.lity with decreased sensitivity
to interference and Jamming of the vehicle receiver, as well as provid-
ing low detectability.

2.5.8.1.10.6.3.2
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2.5.8.1.10.6.3.3 e method éf encoding tne tranmmitted intelligence
WILL be deternined on the basis of reliability and simplicity of the
vehicle-~borne decoding and etoragé equipment,

2.5.8.1.10.7 Vehicle Comuand Receiving Equipment

increased reliability, and decreased sena:ltivitj to interference and
Jaming. The operational version of the command receiver and decodei-
will be achieved for transistorized design. Thermal vacuum tube designs
Vill be ‘used where transistorization 18 not feasible. The command con-
trol equipment will consist of a receiver, decoder, or cohverter,
brogrammer, and other equimment for subsystems which are to receive
comands from the ground. An &ppropriate antenna is also a part of the
coammand control link. fThe equipment will receive operational program
commands, time signals, antenna orientational -signals » and other ground-
to-space control signals,

2.5.8.1.10.7'.2 Vehicle Antenna System, Owing to interaction between
antennas in the vehicle, antennas will be provided as integrateqd systems

including not only ground-space comnunication antennas » but also al}

_other radiating or receiving antemnas which may form a part of the pay-
load (as in the case of the ferret antennas). Mhe antenna designs will
provide an acceptable Pattern compatible with the expected attitude of
the vehicle in Space in relation to the earth's surface. The following

work program will be pursued. ||| gi
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a. Prgpare specifications for vehicle antennas
b. Design antennas to meet specification requirements

¢. Conduct research on materials to meet special environ-
mental conditions. '

2.5.8.1.10.8 Ground Reconnaissance: Data Receiving Equipment

2.5.8.1.10.8.1 General Congiderations. Ground reconnaissance data
receiving equipment will be provided to encampass all hecessary facili-
ties for reception, monitoring, Processing, recording, storage » and
retransmission on the ground of the visual information transmitted by the
vehicle during readout. Operation will meet the system requirements at
all vehicle ranges from the ground station. Adequate signal-to-noise
ratio will be maintained to prevent appreciable degradation of the signal
information content. Receiving antennas will be high-gain directive
configurations which are capable of being dynamically slaved to point at
the vehicle when in range ‘o:r the Ground Intercept Station.

2.5.8.1.10.8.2 visual Dats Recelving Equipment

2.5.8.1.10.8.2.1 The development program of the Pioneer Visual Data
Recelving Equipment will be divided into three phases:

a. A test phase during which the basic receiver will be

tal to prove feasibility and to assist in the prepara-
tion of firm specifications for the early operational
system. .

b. The design, development, and fabrication of the Early.
Operational (Pioneer) Visual Data Receiving Equip-
ment.

c. The design, development, and fabrication of the
~ Advanced Operational Visual Dats Receiving Equip-
ment.




2.5.8.1.10.8.2.2 The receiving equipment will operate at 8-band, and
will be capable of frequency-modulateqd reception.

2.5.8.1.10.8.2.3 As g Preliminary objective, the ‘visual data. link will
be designed for handling signals, the video bandwidth of which is gp-
proximately six megacycles/sec at the half-power points.

determine itg suitability. Initial use may be made of low-noisge traveling
wvave tube input. Other types will be used if deemed more desirable.

8. A study will be made to determine the camparative meritg
of employing elevation-traverse or three-axis antenna
pedestal mounts in the early operational and/ér advan-
ced systems. . ‘

G- Design, develop, and fabricate an Experimental Model
Visual Data Receiver. ‘

d. Design, develop and fabricate or brocure an antenng
pedestal, antenna, and antenna feed system.

€. Assemble items of paragraph (c) and (4) above, and
conduct evaluation tests.

f. Prepare specifications, design, develop, fabricate, and
test Pioneer Visusl Dats Receiving Equipment.

g€ A continuing study and dévelopne_nt effort will be made
to determinq the ultimate increased bandwidth require-

ments for the advanced systems » using existing compon-
ents wherever possible.

h. Prepare specifications, design, develop, fabricate,
and test the Advanced Visual Deta Receiving Equipment,




extreme long-time reliability required in this application. Reliagble
rropagation in the most adverge weather, ionospheric and other environmental
conditions, 1g required and will be an :I.mporta..nt‘ractor in determination

of frequency and method of modulation. High Quality transmission over the
Unk in spite of doppler efrects ¥ill be required. Dental of useful infor.
mation to unfriendly receivers and Prevention of exploitation of trahmasion

for any unfriendly purposes will be an objective of the design.

2.5.8.1.10.9.2 Vicual Date Link, The visual date link will incorporate

frequency modulated. As a Preliminary objective, the visual data 1ink will
be designed for handling signals, ‘the video bandwidth of .which ig




S . ..

approximately six megacycles/ sec at the half-power points. The following
work program will be conducted:

8. Prepare specifications for visual data link.

b. ' Conduct program of design, development, fabrication,
and test. The antenna design, will be in accordarnce with
para. 2-5.8.1.10'.7.2-

2.5.8.1.10.10 Ground Telemeter Receiving Equipment
‘M

2.5.8.1.10.10.1 Equipment will be provided to encompass all ground and ship-
boerd facilities for reception, moni toring, Processing, recording and storage

2.5.8.1.1_0.10.2 Operation will meet the requirements of thé system at any
vehicle range within radio range of the ground station. ‘ :

2.5.8.1.10.10.3 _Barly Test and Pioneer Equipment. If ranging data is
tranemitted from the vehicle telemeter transmitter, a ground telemeter
receiver will be capable of extraéting the range 1nf6ma.tion and applying
it to the ranging circuitry of the tracking equipment. During early test
flights, standard VHF telemetry receiving station components (modified. as
required) will be utilized to the maximm extent. Channe]. capacity and
receiver bandwidth will be adequate. The receiving equipment will employ
a directional antenna capable of tracking the felemetered signal emanating
from the vehicle, or of being dynamically slaved to the tracking antenna.

This telemeter antenna may form a part of the tracking device. The work
program will consist of the following:

8. Design, develop, fabricate and test such subassemblies
as required to form complete ground telemetering :
receiving equipment.

b, Assemble, install, calidbrate, and test.
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2.5.8.1.10.11 Vehicle Telemeter Transmitting Equipment. vVehicle telemetering
equipment will be pﬁrov:lded for transmitting range, envirommental, and equipment
‘status data. FM/FM and PaM/mM telemetering equiment will be provideq for
early flight tests. PAM/PM telemetering equipment will be phased to Subsystem
G activity. 1he telemeter tranamitting equipment for operational flights will
be similar to the Vehicle Date Transmitting Equipment for the Infrared and
Ferret Subsystems. The telemeter system will brovide all necessary facilities
for sensing inputs, storing during orbit, and transmitting range signals,
environmental data, equipment performance data, useful Bcientific data, and
data which will generally further the development program. The requirements

of antenna design will be such that an acceptable Pattern will be provided
commensurate with expected véhicle Space attitude with respect to the

earth’'s surface during ascent, erection, and on orbit.

the following work program:
' 8. Specify the quantities to be measured, including
C range and accuracy required.

b. Design, develop,. fabricate, and test a transmitter
prototype model suitable for early flight tests and
envirommental chamber tests. s .

¢. Design, develop, fabricate, or Procure and install
test instrumentation for flight tests.

4. The work program for the operational telanefer
equipment will be parallel to thet ‘outl:lned above,

2.5.8.1.10.11.1 In the early Thor firings, telemetry equipment will be
required for tranemitting a limited amount of enviromenta;l and equimment

2.5.8.1.10.12 Remﬁmble Package Communications




2.5.8.1.10.12.1 a11 effort regarding the recoveradble package is
described under paragraph 2.5.11,

2.508.1-]-0-12-2

2.5.8’.1.16.13 Electronic Counter‘messures Vulnerabilit

2.5.8.1.10.13.1 The Contractor shall conduct a contiming study of each
bhase of the Irogram to assess the vulnerability of the system to electronic
countermeasures. Such studies shall take into account efforts to:

&: Gain control of the mission through the command link.
b. Deny control of the command link.

€. Deny reception of the telemeter link,

4. Deny reception of the data link.

'a..' Susceptibility of the several recéivers ‘o interfering

~ signals. (Data link, Beacon, Command 1ink, Telemetry
link, etc.)

b. Accessibility of the vehicle and ground-based equipment to
enemy countermeasures based on consideration of geographic
location, orbit path, antenna ‘patterns, equipment 'opn' time.

¢. Power levels required to successfully interfere with
operation of the vehicle.

2.5.8.1.10.13.3 This study shall be Phased to coincide with the important
stages of development of the system. It shall be continued throughout the
development period of the system to monitor changes in the equipment or
system which affect Vulnerability. . The Contractor shall correct deficiencies
which are found to seriously degrade the ﬁrbbability of a suéee_ssml mission.

2.5.8.1.10.14 Ground Communications Equi pment
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2.5.8.1.10.14.1 Ground commmnications vill be grovided o ensble
communications within and between the individual ground installations of -
the system. The net will include:
&. General operational (administrative and logistic) and
command circuits.
b. Data transmission circuits.

2.5.8.1.10.1%.1 1 In the operational phase, a 50 percent. overbuild
shall be provided after the minimm inter- and imh'a-aite commitnication
circuit requirements for all functions have been determined, unless the
ltudiea referenced here :l.ndica.te & greater potential.

2.5.8.1.10.1k.1.2 Existing AP facilities, such as the commnication

circuits in "White Alice", Dev-I.ine, and the like, shall be used where
available and applicable; comercio.l racilitiea shall be leased to camplete
and/or augment such AF facilities as required. The Contractor shall analyze
and determine the necessary retrofit engineering required to above-referenced
AF facilities to provide for their use in support of W8-117L. The Contractor N
shall also be responsible for providing the necessary engineering details,
parameters, and equipment to permit dropout and insertion of WB-11TL communi -
eation circuits in AP facilities to be usged.

2.5.8.1.10.14.2 Inter-Station Communication Pacilities

2.5.8.1.10.14.2.1 The inter-etation operational and command communications
netvork will link the vehicle intercept and control stations and the launch
station(s) to the technical operation center. The reconnaissance commni-
cations network will 1ink the vebicle intercept and control stations to the
technical operation center. .The intelligence data ana.lyais center will be
linked directly to the technical operation center for reconnaissance data
_reeeipt, and will have a.ppropriate operational circuits to the technical
operationg_l center.




2.5.8.1.10.14.2.2 The general operational and eoma.nd circuits will be
conventional wire Lines carrying voice, teletype, code a.nd/or graphics
(facsimile) messages. Backup facilities shall be included to assure
reliability of communications as required. Such facilities shall include
provisions for alternate routing and/or direct backup commnications. These
circuits will ha.ndle the trajectory dats, tracking programs, and commands
between the vehicle intercept and the control stations and the technical
operation center and the Intelligence Data Ana.lysis Center. COulnercia.l
circuits will be used ‘wherever aecurity considerations pemit such use.
These facilities will be included during the prehunch, launch, ascent, and
operatiom.l tra.cking phaaes. :

2 5.8.1.10.14.2.3 The data transminsion circuits will initially eoneiat of
narrov bandwidth links such as land lines, high-frequency radio and/or
microwave relay and high-speed courier a.ircrai't In the initial - phases of
the program, consideration will be given to the use of primitive data
evaluation techniques for reducing the quantity of data to be transmitted.
Techniques using facsimile and slowed-down video, will be considered for
transmission of a limited amount of information which may be considered
vital. Later, in the ultimate system, wider bandwidth communication facili-
' ties will be used in accordance with the results of the studies indicated
below, capeble of transmitting the complete reconnaissance and attitude
informetion received from the vehicle.

2.5.8.1.m_.1h.2.h Studies and investigations will be conducted to determine ‘
the following information:

8. The need for special development of wide-be.nd ground
- links other than those currently avallable, in the light
of operational experience. '

b. The comparative merits of application of microwave relay,
coaxisl, and scatter links for the tranamission of wide-
band reconnaissance data. -
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The minimm information rates (of the viual ferret, digital
data, and facsimile circuits) and the corresponding RF band-
width required to satisfactorily accomplish the system require-
ments, for both the initial test and operational phases.,

The types of error detection and correction techriiques to be
employed to insure the accurate transmission of the reconnsis-
Sance, command, and orbital data between the ground base sta-
tions.

The number and quality of commnication channels to be em-
ployed for both administrative and logistic purposes as well
as for tracking programs and commands between the individual

.ground installations of the system.

The tolerable error rates (or acceptable system error ré.tes)
for each type of communication function.

The required traffic flow of information between the various
ground besed facilities. :

The type of modulation (AM versus FM) to be used and the
tolerances for envelope delay distortion and equalization
in the transmission of the visual reconnaissance data over
suitable microwave, coaxial,.and/or scatter links.

The type and quantity of alternate routing to be employed
for all inter-station commuuications links to minimize vul-
nerability to accidental or enemy destruction.

The types of security techniques that will be employed for
resisting enemy jamming or providing low detectability.
Also, the types of suitable encoding techniques that will be
developed with minimum bendwidth requirements.

The types of data storage and monitoring facilities or equip-
ment which will be used at each ground baged intercept station.

The type (fregency, space, and/or time) and degree (dusl,
triple, and/or quadruple) of possible diversity combiners
to be used to minimize losses due to fading.

Evaluation and study shall be performed to determine the
applicability, relative advanteges and disadventages of
general purpose equipment to serve the various functional
needs of the system prior to the initistion of special pur- -
Pose equipment development. 1In doing this, full considera-
tion shall be given to existing equipment and development
programs within the Air Force, Army, Navy,. and/or available
from commerical sources.




2.5.8.1.10.14.2.5 Prepare épec:lﬁcationa for ground-to-ground
communications circuits, 1ncluding date storage, based upon the results
of the above .studies and investigations and Procure or design, fabricate,
test, and install the required inter-station commmnication facilities.

2.5.8.1.10.14.2.6 Provide facilities for the storage of the received
information on magnetic tape. The starage facility will be capable of
nondestruction readout of information for preliminary evaluation before
retransmission, without further processing. The storage medium will permit
dgta. extraction for storage and handling over long periods of time.

2.5.8.1.10.1#.2.7 Obtein initial use of available conimnication circuits
and/or equipments excluding wide-band links.

2.5.8.1.10.14.2.8 Obtain or develop broad band links as indicated to be
necessary by operational requ:l.rements in accordance with the results of
the studies indicated above.

'2.5.8.1.10.14.2.9 Proper and adequate considerations will be made with
respect o ground-based antenna siting as it may affect screening, re-
fraction, or reflection from obstacles or nearby buildings, and inter-
ference with associated equipment. )

2.4.8.1.10.14.2.10 The minimum standards for the operationa.l 1nter-

and intra-site communication equipment, installation and tra.namiesion
characteristics shall be as established in RADC Exhibit 5001 "1962 Point-to-
Point Communication Subsystem," and such other Air Force Engineering
standards as shall be mutually agreed upon from time to time.

2.5.8.1.10.14.3 Intra-station Communication Facilities




2.5.8.1-.10.1&.3.2_1. Internal commnications will be provided at
each intercept and control station and launch site as required for effi-
cient and reliable operation of the subsystenm.

tionships involving human factor analysis of the required traffic flow
of information within each intercept station.

2.5.8.1.10.14.3.3 Based upon the above study and analysis, a

determination will be made of the required mumber and types of intra-
station communications facilities (for the prelaunch, launch, ascent,
and orbiting phases), which will include, but not be limited to, the
following;

a. Automatic dial telephone equiphent

b. Sound powered phones

¢. Public address and reging equipment ,

d.' Analog and digital data transmission and display equipment
e. Remote monitoring and display devices

f. Intercom facilities

g. Maintensnce phones

h. Emergency alerting and warning circuits.

2.5.8.1.10.14.3.4 Evaluation and study shall be performed to determine
the applicability, relative advantages and disedvantages of general
purpose eqﬁiment to serve the various functional needs of the system
rrior to the initiation of special purpose equipngnf developments. In

doing this, full consideration shall be given to existing equipment and

development programs within the Air Force, Army, Navy, and/or availsble
from commercial sources. S
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2.5.8.1.10.14.4 8ignal Density and Interference Studies. ‘Signal density
and interference stuides wvill be cohdncted to insure proper siting of

ground stations to achieve rea.sona.'ble' ‘performance of the commmication
system. The interference limits as delineated in MIL-I-6181 "Interference
Limits, Test and Design Requirements" shall govern the design and con-
struction of.all equipment within the system to insure a minimm of radiated
and conducted radio interference in both the operational and accelerated
programs. Considerations shall also be given to the avoidance of inter-
ference (such as proper frequency selection, etc.) with other Air Force

gsystems in existence or expected to be in the field by the opexational
time period.

2.5.8.1.10.15

2,5.8.1.10.16 Frequency Allocation Requirements

2.5.8.1.10.16.1 a study shall be conducted to determine frequencies required
for operation of all equipnent in both the test and advanced _phases of the
WS-117L program. These requirements shall be submitted at the earliest
possible date in order to assure governmeht allocation of thésle frequencies
for the WS-11TL program.

2.5.8.2 Jtem II - Hardware Program

2.5.8.2.1 Ground-Space Communications subsystems shall be produced as defined

in Paragraph 2.5.8. 1 to satisfy the requirements of the program as emmerated
in Section 1.0 of the Work Statement.

2.5.8.2.1.1 Components of the vehicle equipment will be required for all
flights. Barly Thor-boosted flights will require tut not be limited to a -
basic telemetry tranemitter, a timer, a beacon-transponder and associated
antennas. Thor-boosted flights containing a recoverable package will require,
in a.dd:ltion, equipnent required to permit homing during d.escent and location




either prior to or after impact. Early Atlas-boosted flights will contain a
combination of interim and final type equipments required to transmit
telemetry information and accept commands at S- Band frequencies. Pioneer
Visual and Ferret flights will contain elements of the programmer, timer,
and advanced te]_emetry and command control equipment leading to the finali-
zation of equimment for the Advancéd Reconnaissance Vehicle.




2.5.9 Ground Support gggimt

2.5.9.1 Item I - Research & Develg t Pro am The Contractor shall

to be used for the vehicle flight test Program and for the operationa]
W8-11TL program. When compatible with flight test schedules and
technical objectives » the flight test ground support equipment shall be
prototype operational ground support equ:l.pmentv. The development pro-
‘gram plans shall be in accordance with Spec MIL-D-gh1a (USAP) and WDT
Exhibit 57-29 (Para. IV not applicable).

2.5.9.1.1 The operational WS-117TL will consist of an Atlas booster

and a WS-117L vehicle plus the ground support equipment associated

with each. The system must be capable of operation by militafy
Personnel under a single military comnder.l It is, therefore » essential
that procedures » techniques, and components of the Atlas and WS-117L
vehicle ground. support equipment be standardized where possiblé to
maximize the interchangeability of parts and minimize crew training..

To reach this Operational goal, the Contractor will incorporate Atlas
designs and techniques into the W8-11TL vehicle developmental ground
support when they are consistent with the WS-11TL technical objJectives.

2.5.9.1.2 In the design of operational checkout equipment, the
following characteristics are deemed desirable:

a&. Blockhouse equipment and functionsal checkout equipment
should be automatically programmed by versatile de-
~ vices so that changes in programming, due to vehicle
modifications, can be made without rewiring or re-
design of the checker.

Plug board. The various equipments » driven by the
programmer, should be capable of checking out the
system or its subsystems to any desir




c. Snbsjstem checkout should be rerformed by the functional

checkout equipment, if a work load analysis shows this
to be feasible.

2.5.9.2 Item IT - Hardwa.re Program, The Contractor shall provide,
operate, and maintain all test ground support equipment, including
spares, required to support the vehicle flight test Programs; this will
include all engineering aids required to design, test » and evaluate |
the GSE.

2.5.9.2.1 Gas and fuel line identification shall be accomplished
&ccording to the instructions contained in AFEM Exhibit 58-20 » and shall
be accomplished on a "not delay basis" for items in Process or under

~ the routine maintenance operations fdr items already :t‘a_brica.ted and

delivered for use. It shall be a ‘specified requirement for new
procurement and/or fabrication. -

2.5.10 Data donﬁrol System

2.5.10.1 Item I - Research and Development

2.5.10.1.1 Scope of the Data Control System

2.5.10.1.1.1 The Data Control System will ﬁrov:lde the scheduling of
all vehicle operations that affect the reconnaissance and supporting
efforts. Baged upon the priority of the requests from the uger of the
'reconnaissance data, schedules will be established and reviged ag’
heceasary to fulfill the requests. These schedules will determine

the appropriate vehicle capable of performing the specific mission,
when it cen acquire the data (based upon its flight path and previous
data requests), and when ang where'this data can be acquired from the
vehicle. To establish the schedules y 1t wind be'necessary to determine
the orbit of each vehicle and refine these calculations as further in-
formation becomes available. Also to be scheduled into the vehicle
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operation are such internal sygtem requests as regular and special cali-
bration checks and quality-control-initiated adjustments. An ihterstation
schedule will be maintained to assure optimm utilization of each remote
station and its equipment.

- The Data Control Prbsram consists of the development of an integrated

data collection and rrocessing system to Prepare reconnaissance dafa for
transmission to the user. This program will provide centralized scheduling
of vehicle reconnaissance activity and insure integrated quality control,

proper format, and certification of the reconnalssance data.

2.5.10.1.1.2 Operation of various data control equ:l.pmenf will be
monitored to determine the efficiency of equipment. In the event of
malfunction within any piece of equipment or system, corrective measures
will be determined and action commands initi;.ted or prepared for future
mitiétion. Deviations from the normal level of efficiency of the
various pieceé of equipment or systems will be recorded and used to
determine the quality of the data outputs. Records will be maintained
of all equipment malfunctions or failures > and these will be reported
to the responsible departments for future system improvement. In
addition, all such data obtained by the various su‘b’systems on their
own equipmenf will be reported to the Data Control System for use in
data quality control efforts. ' '

2.5.10.1:1.3 The reconnaissance data will be certified as to qua.ii‘by
on the basis of telemetry and calibration or ground monitoring data.
Additional auxiliary date such asg time of acquisition and specific
calibration information may be appended, based on pre-established
fornat. This certification will make use of the orbital caleulstion
(2.5.10.1.1.1) and the quality control information (2.5.10.1.1.2).

A z:ea.l time system will be devel oped to correlate the actual time of.
acquisition of the data with the time of. delivery to the users.
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2.5.10.1.1.4  The Contractor shall be responsible for:

Ground and flighﬁ_test data analysis and reduction.

The engineering evaluation of the overall reconnaissance
system and provision of the results to the appropriate
organization for use in future designs.

2.5.11 Biomedical Capsule (Subsystem L)

2.5.11.1 Item I - Research and Development

2.5.11.1.1 Biomedical Data. This data shall be obtained by the
selection of suitable vertebrate specimens and environmental instru-
mentation, as permitted by the WS-11T7L payload weightAlimitations, with
the primary objectives of demonstrating specimen survival and cosumic
radiation effects.

2.5.11.1.2 The WS-11TL design modification shall be accomplished
as required to maintain the recovery capsule program current. The
auxiliary power system shall be arranged to provide electrical power
required by the capsule during the ascent and orbiting flight phases.

2.5.11.1.3 Recovery Capsule. The Contractor shall design as required
by the conditions‘of ré-entry and shall include suitable equipment

for the survival of the biomedical specimen and for the recovery of
cosmic radiation and biomedical environmental data. The caﬁsule shall
be equipped with beacon, dye marker, and strobe lamp eduipment as
considered feasible to facilitate the search and recovery operation.

2.5.11.1.3.1 The Contractor will develop and design the completé
Bibmedical Recovery Capguie including the necessary components, sub-
' assemblies, and retro-rocket system. Government technical agencies
vill provide available technical advice, biological specimen per-
formance, environmental requirements, biological specimen tests, and

shall approve the environmental provisions of the capsule assembly.
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2.5.11.1.3.2 The BRC shsall be designed, insofar as possible, to

assure the launch, orbit, and recovery of the viable animal subjects
and instrument subassemblies. Conditions shall be pi'ovided so that

the animal subjects will have suffered no irreversible damage except
that demage ascribable to rrolonged weightlessness and cosmic radiation.

2.5.11.1.3.3 The Biomedical Recovery Capsule assembly shall conéist
of the following major. assemblies:

Shell Assembly. A shell assembly shall be designed for

assurance of the structural integrity under the stress
conditioné encountered during boost ; orbit, and recovery,
and shall provide the necessary design characteristics
to ensure thermal heat balance during flight.

The capsule shall include a recovery package complete
with radio beacons, strobe lights s radar chaff dis-
pensers, dye markers, parachutes, and the auxiliary
equipment necessary to ensure the maximum opportunity
for location and recovery.

Environmental Controls. The environmental subassembly
shall include the necessary nutrients » water, atmospheric
conditions, temperature, and pressure to assure adequate
1life conditions for the selected viable specimen.

Capsule Internal Structure. The capsule internal

structure shall be so designed that the acceleration
forces of boost, re-entry, and impact will be within
the tolerances of the viable specimen selected. This
internal structure shall also rrovide for acceptable

‘environmental temperature conditions.
JInstrumentation. Instrumentation shall be provided to

include a minimum of the following data:

1) Ascent and Orbit Interval

a) Capsule air temperature

b) Capsule air pressure

¢) Oxygen pressure

d) Capsule humidity .

e) Viability indication (desireble but not mandatory)
f) Camera coverage (desirable but not mandatory)..
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2) Re-entry Interval
a) Capsule air temperature
b) Acceleration in 3 orthogonal planes
¢) Oxygen pressure
d) Capsule pressure
e) Noise level ,
f) Viability indication: (desirable but not mandatory)
g) Camera coverage (desirable but not mandatory) .

Adequate instrumentation for the recovery of data in
accordance with the flight test objectives of paragraph
2.5.11.3.3 shall also be provided.

f. Retro-rocket Equipment. The capsule assembly shall in-

clude the necessary retro-rocket equipment for the initia-
tion of re-entry.

€. Electrical Power. Adequate electrical Pover shall be
included for the operation of internsl capsule equipment.

2.5.11.1.4 Search and Recovery Operation. A program will be planned,
developed, and coordinated to initiate the recovery of the re-entry
capsule, with consideration being given to primery "air ‘snatch" opera-
tions as well as water and land recovery pla.ns‘. To ensure a communi-
cation system vand arrange for the treansmission of biomedical data by
. means of the telemetering system and for the initiation of the capsule
re-entry and recovery phase through suitable command programmer arrange-
ments, adequate coordination must be assured. Adequate coordination
must also be assured to plan for tracking the package over a sufficient
portion of the trajectory to permit recovery.

2.5.11.1.5 Environmental Performance Specifications. The purpose- of

this specification is to outline the environmental parameters necessary
to'support life in the BRC. The maximum or minimum values stated below
cannot usually be regarded as optimum for homeostesis; therefore » when
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Possible, optimum vaelues will be presented. The Contractor will make
every reasonable effort to ach::Leve the optimum values during any phasge
of flight and will not exceed maxilha or minima at any time after launch.
- A 14.7 psi pressure schedule is acceptable priof to launch, and, if used,
will consist of approximately 730 mm Hg partial pressure oxygen s 10 am
Hg partial pressure water, 10 mm Hg partial pressure inert gas, 8 mm Hg
partial pressure carbon dioxide and 3 mm Hg partial pressure other gases.

f.

Total Pressure. The pressure of the enclosed environment
will not be less than 5.0 psi (258 mm Hg) nor more than
10.10 psi (522 mm Hg). The optimum value is 5.0 psi
unless contraindicated by engineering requirements.

Oxygen Partial Pressure. The partial pressure of oxygenv
will not be less than 150 mm Hg nor more than 300 mm Hg.

Carbon Dioxi t » The partial pressure of
carbon dioxide will not exceed 8 mm Bg at any. time. Any
velue less than this is optimal. '

Water Partial Pressure. Partial pressure of water vapor .
may vary between 5 mm Hg and 10 mm Hg. 10 mm Hg is optimal.

Biologically Inert Gas Partial Pressure. The inert gas
found in the enclosed environment may be either nitrogen
or helium. Partial pressure of the gas used will not be
more .than approximately 190 mm Hg. The optimal value is

- 10 mm Hg.
.Qther Gagses. Other gases present such as hydrogen sulfide,

indoles, skatoles, etc.'vill not exceed 3 mm Hg.

Toxins, Endogenously produced toxins (other than bio-
logical) such as battery gas, lithium bydroxide dust, etc.
will be excluded or filtered from the system. Other toxins.
which may be produced by exogenous phenomena in orbit,

€.g., ozone, need not be controlled.

Temperature. The air temperature of the enclosed environ-
ment will be maintained between 55° and 85° F. The optimum
temperature is 70° F. Temperature peaks during re-entry
will not exceed 120° F for 5 minutes nor 100° F for 30
minutes. Wall temperatures of the bio-pack may rise to
values higher than this for correspondingly briefer periods
of time, but should be maintained at levels unlikely to
produce tissue damage on contact.
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i. Time. The environment described above will be maintained
for at least 84 hours for Missions A B, C, and D and at
least 132 hours for Mission E. :

J. Acceleration. All accelerative forces imposed on the
animals will lie under a curve described by the following
time-dwell versus 'g' coordinates: 70 g's for .1 sec;

35 g's for 1 sec; 18 g's for 10 sec; 9.5 g's for 100 sec;
5 g's for 1000 gec.

2.5.11.1.6 @Ground Support Equipment. Ground support equipment shall
be designed for the preparation » checkout, and installation of* the recovery
capsule system.

2.5.11.1.7 Dats Reduction. Machine analysis of telemetered data will
be performed. '

2.5.11.1.8 Test Plan. A test plan outlining the acceleration, vibration »
noise, environmental simulation » and drop recovery tests to be pefformed-
on components, subassemblies, and full assemblies, will be submitted to
the Government for approval. The test prlan will also indicate the use

of animals and Contractor avaeilable test facilities, and the desired

use of the Government test facilities needed to implement the test
program. '

2.5.11.1.9 Prior Approval. Rough drawings, "first approximation"
date, specifications, plans, informal presentations, etc. will be
submitted to- the Government for approval prior to~purctnae,.fabr1cation ’
or ass'em'bl); of components, subassemblies, and full assemblies.

2.5.11.2 Item II - Hardware

2.5.11.2.1 Biomed.ical subsystems shall be produced as further defined
in this pa.ragfa.ph to satisfy the requirements of the program as

. enumerated in Section 1.0 of the Work Statement. Biomedical Recovery

Capsule assemblies shall be fabricated with the necessary spare units
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and test articles to support a series of five flight experimental pro-
grams indicated in the following tabulation. °

SHOT -PURPOSE ANIMAL . INFORMATIO!I ARD INSTRUMENTATION
A  Survival and Recovery (4) Mice Temperature, total pressure,
"~ (be-5T7) oxygen bottle pressure, accelera-

- tion, noise level, humidity, via-
bility, cosmic radiation ‘ '

B  Survival and Recovery 5& Mic):e Seme as A
=57

Cc Survival and Recovery (1) Rhesus Same as A plus psycho-operant task
Monkey . ’

D Survival and Recovery (1) Rhesus Same as C
. ’ Monkey

E  Survival and Recovery (1) Rhesus Same as C
: Monkey ’

2.5.11.2.2 Ground support equipment, as des;iribed in Paragraph 2.5.11.1.6
shall be produced. :

2.6 COORDINATION OF SUBSYSTEM A THROUGH H WITH SUBSYSTEM I » "DATA
PROCESSING" SUBSYSTEM :

In order to ensure optim design and development of the complete WS-11TL .
system and the proper meshing of applicable portions of Subsystems A
through H with Subsystem I, the Data Processing Subsystem, IMSD and thé
Prime Contractor 8S/I will collaborate to make arrangements for a suffi-
ciently full and timely flow of information from each project to the
other and from each set bf subcontractors to the other, as their work
affects the interfacial areas. They will ,jo:l.ntlyvarrange orderly ﬁeans
to bring to light any divergencies between the two parts of the total
program, to effect the best possible compromises as they are needed, and
to refer to the Government Contracting Officers (IMSD to BMO and Prime
Contractor SS/I to RADC) for decision on any questions that cannot be
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eettled 'by sgreement, 'I'hey are each responsible for maintaining constant
vigilance of the interfacial areas and the tinely notification and re:terra.l
to M—WS_—].].’TI. Project Office of any potential or actual problem a:rea., or _
area of omission by either group which would affect the overall system capa;-
bility. It is the intent of the procuring agencies (EID-RADG) to assist in
the solution of interface problems ‘,bei’ore the problems require arbitrary
deqision. |

2.7 DIVISION OF RESPONSIBILITIES BETWEEN IMSD AND CONVAIR AT VAFB

2.7.1 Mating of the W8 117L booster to the W8 117L vehicle will be a joint
effort by Lockheed Missile Systems Division and Convair, me@usmd at
Vendenberg Air Force Base. The time and place for camposite system oheek-
out and competibility tests will be determined by mrtual agreément st Vendsn-
berg Air Force Base vithin eurrent Flight Test Working Group Procedures. It
will be accomplished by Lockheed and Convair working on their respective
equipment or as mutually arranged. ‘

2.7.2 Lockheed has over-all systems responsibility as Weapans System Con-
traotor. Cenvair shall have the status of Assoeiate Contractor within the

scope of this proposed ws 117L Program.

2.7.3 Lockheed shall be responsible for the W8 11TL S8atellite vehicle and
supporting equipment including the booster adapter.

2.7.4 Comveir shall be respomsible for the W8 117L booster and that por-
tion of the ground support equipment for whieh it is responsible in the
WS 107A-1 Program.

. 2.7.5 Convair shall be responsible for all modification and design cha.nges
to the W8 lJ.7L booster and g
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4 above. Modificaticns .u_xd/'o:-' changes to subsystem equipment furnished to
. the W8 107A Program by associated oepfmtors will be the rosponsibil:lty
of those respective contfactors. However, it will be Conveir's relpongi-. :
bility to timely integrate all changes and MODs.

2.7.6 It vill be Lockheed's respensibility to coordinate with Convair
‘all design engineering and installation of equipment that could affect
the operation of either the W8S 117L booster or basic test facility at
Vandenberg Air Force Base.

2.7.7 Lockheed Missile Systems Division as Weapon Sye‘bemvCOntmtor will
be responsible for over-all conduct of the W8 117L Project under the di- ‘
rection of the AFBMD-W8 1171. Project Office,

2.7.8 Convair will be responsible to the AFEMD Test Controller to con-
duct the W8 11l7L booster countdown in accordance with the countdown pro-
cedures developed jointly by IMSD and Conveir and spproved by the VAFB
Flight Test Working Group. At any time during the countdown that the
Convair Test Conductor cannct meet the objectives of the test, such will
| be reporbed‘ to the AFBMD Test Controller for resolution.

2.7.9 Lockheed will be responsible t.o the AFBND Test Controller to con-
duot the W8 117L vehicle countdown in accoydance with the countdown pro-
 cedures developed Jointly by IMSD and Convair and epproved by the VAFS

' Flight Test Working Group. At any time during the countdown that the
Lockheed Test Conductor camnot meet the objectives of the test, such will
be reported to the AFEMD Test Controller for resolution.

. 2.T7.10 Convair is responsible to provide the.material necessary to keep

the systems listed below in operable gondition and accomplish any necessary

.
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modification to insure the technical compatibility with the W8 117L
complex: _

a. Power generation/distribution system, including power house.

b. Propellant loading and transfer system.

. Alr conditioning. |

d. All other areas which affect the direct mission support items
to include gpare parts required. |

Oonvair is also responsible for the day to day managemsnt and upkeep of
the complex facilities. |

2.7.11 lLockheed Missile Systems Division will be responsible for publish-
ing the WS 117L Detailed Test Objectives, subsequent to coordination with
AFEMD, and Convair on those items that concern the W8 117L booster, its
support and operation.

2.7.1J2 Convair Astrcnautics shall provide Lockheed Missils Systems Divi-
sion (IMSD) with QPRI on the booster portion of W8 117L. WS 117L booster
QPRI shall be prepared as a supplement to the QPRI Report for WS 107A-1.
This supplement shall censist of & complete manning table for the Atlas
booster in the 117L envircmment; such information as may be necessary to
enable lockheed to prepere an integrated Maintenance-Operations Sequences
| Summary. (Persomnel Activities Sequences); and Position Definitions for all
L17L booster positions whose activities differ appreciably from ﬁhe corre-
sponding WS 107A-1 positions. The Deta shall be collected under AFEM Ex-
hibit 58-7, and prepa.red‘:tn acecordence with AVEM Exhibit 58-8.

2.7.13 Coavalr will be responsible for da.ta recording and data reduction
of landline instrumentatien utilized at VAFB as pertains to W8 117L

booster operations.
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2.7.14 Convair will be respomsible for the airborne telemetering and IRSS
requirements of the WS 117L booster. Convair will be responsible for re-
ductien of date cbtained from telemetering carried within the WS L17L
boe;ter. |

2.7.15 Lockheed will be responsible for all aspects of airbomme teleme-
tering requirements of the WS 117L vehicle,

2.7.16 Both contractors will be responsible for expeditious review and
comnent; on any facility designs for the W8 117L launch complexes at VAFB,
as vell as establishing requirements for servicing, ground handling,
launch phase, instrumentation, etc.

2.7.17 Convair shall be responsible for insuring aerodynamic stability,
control and relative flight performance conditions, prior to satellite
separation, to insure proper SM-65 booster performance for W8 117L test

objectives.
2.8 DIVISION OF RESPONSIBILITIES BETWEER IMSD AND DOUGLAS

2.8.1 Mating of the W8 117L booster to the WS 117L vehicle will be s
Joint effort by IMSD and Douglas and accomplished at Vandsnberg AFB.

- The time and place for composite systems chackout and campatibility tests
will be determined by mutual sgreement at Vandenberg AFB within current
Flight Test Procedures. It will be accomplished by Lockheed and Douglas
working on their mspéct:lve equipment or as mutually arranged.

2.8.2 Lockheed has over-all systems responsibility as Weapons System
Contragtor. Douglas shall have the status of Associate Contractor with-
in the scope of this proposed W8 11TL Progrem.
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2 8 3 Iaekheed sha.ll be responsible for the WS J.'I.'TL Satellite vehicle
and supporting equipment including the booster edapter.

2.8.4 Douglas shall be respmsible for the W8 117L booster and that por-
tion of the greund support equipment for which responsible in the WS 315A
Progrem.

2.8.5 Douglas shall be responsible for all modification and design
changes to the WS 117L booster and ground support equipment referenced
in paragraph b4 above. Modification and/or éha.nges to subsystem equip-
ment furnished to the Ws 315A Program by associated contractors will be
the responsibility of those respective contractors. However, it will
be Douglas' respensibility to timely integrate all changes and MODs.

2.8.6 It will be Lockheed's responsibllity to coordinate with Douglas
all design engineering and instellation of equipment that could affect
the operation of either the WS 11TL booster or basic test fa.eility at
VAFB.

2.8.7 Lockheed, as Weapon Systems Contractor, will be responsible for
over-all conduet of the ws 117L Project under the direction of the AFBMD- |
W8 117L Project Office.

2.8.8 Loakheed will be respansible to the AFEMD Test Combroller o con-
duot the WS 117L vehicJ.e. eountdown in aecérda.noe vith the eountdown Pro-
cedures developed jointly by IMSD and Douglas and approved by the VAFB
Flight Test ‘Working Group. At any time during the countdown that the
Lockheed Test Conductor cannot meet the obJectives of the test such will
be reported to the AFEMD Test Controller for resolutions.

-




2.8.9 Douglas will be responsible to the AFEMD Test Controller to conduct
the WS 117L booster countdown in accordance with the countdown procedures
developed jointly by IMSD and Douglas and approved by the VAFB Flight Test
Working Group. At any time during the cuntdown that the Douglas Test
Conductor cannot meet the objectives of the test, such will be reported
to the AFBMD Test Controller for resolutim.,

2.8.10 IMSD will be respomnsible for Publishing the W8 1ll7L Detailed Test
Objectives, subsequent to coordination with AFEMD and Douglas on those
items that concern the 8M-T5, its support and operation.

2.8.11 Douglas will be responsible for all revisions to the landline in-
strumentation installstion at VAFB. “Lookhesd will coordinate the design
of equipment to insure it is compatible with existing instrumentation op=-

erations.

2.8.12 Douglas will be responsible for data recording and datas reduction
of existing landline instrumentationm utilized at VAFRB..

2.8.13 Douglas will be responsible for the airborme telemetering require-
ments of the WS 117L booster. Douglas vill be responsible for reduction
of data obta._ined' from telemetering carried within the W8 11TL booster.

2.8.14 Lockheed will be responsible for all aspects of airborne teleme-
- tering requirements of the W8 ll7L vehicle.

2.8.15 Design and modification of the umbilical mast required to support
W8 11TL operations at VAFB will be accomplished by Douglas. Lockheed will
Bupply Dougles all material required by the WS 117L vehicle.




2.8.16 Modifications required on launcher, service tower; blockhouse,
lendlines end related conduits and cabling presently insteled at VAFB
will be the responsibility of Douglas. Preliminary design of extension
or modifications to such existing faollity services, i.e., ground elec-
trical power, water, telephone, etc., to be utilized by Lockheed at VAFB
vill be coordinated by Douglas.

2.8.17 Douglas shall be responsible for detail scheduling all WS 315A
complex activities relating to the WS 117L Program that are to take
Place concurrently with WS 315A activities.

2.8.18 Douglas will be the launch complex maneger, and in this capacity
Vi1l be responsible for preparation end checkeut of the launch complex
during test and countdown operations.

3.0 PROGRAM SCHEDULES

Schedules for the delivery of specifications shall be in accordance
with Con.fract Exhibits referenced in Item III of Section 1.0 of the
Work Statement.
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‘3.1

Progran

Thor

Atlas
XSM-65D

II
Atlas
. XSM-65D

111
Atlas

XSM-65D |

Note 1.
Note 2.

Note 3.

Note 4.

Booster
No.

160
163
170
1Tk
179
192
200
206
212
218
Note 1

w W .
SATIVYEED BBREE

83D

_nmvmyscnmurx-mosms.m . 25

Quantity

HHEMHE HERRRERERERRERE FRHRRE BPRRERRRHRERRRERPREBRERP R

Delivery = Delivery

By
AF

To

shtje
2/12/60

60
e

8/19/60 -

Serial numbers not yet assigned by Douglas Aircraft Corp. _
These Boosters changed from "E" Series to "D" Series. New serial

numbers not yet assigned by Convair.

5765

Booster
Need
Date

11/21/58
1/2/59
1/30/59
2/21/59

3/271/59

§/10/59
/59
59

5/21/59
/11

2{2%739 '

6
7; §:/L; 29

25t
e
8/2/60
9%/60
12/1/60

Boosters furnished will be the serial numbers listed, or mlly equi-
valent boosters. ‘

Boosters will be delivered by the Government to the launch sites f‘or

the W5-117L missions. Accountability for the boosters will not be
assumed by Lockheed. \ . '




3.2 PLACE AND MANNER OF DELIVERY

3.2.1 All deliveries under this comtract shall be constructive only.
8atellite Vehicles, Mockups, PIVA's and Captiiq and Flight Test Vehicles
shall be returned to the Contractor as govermment furnished equipment,
for further testing, immediately after acceptance.

3-2-2
k.o GOVERNMENT-FURNISHED EQUIPMENT, FACILITIES, AND SERVICES

The Government shall furnish equipment, fa.cil:lties, and sei;v:lces in
accordance with Exhibit 5T-21A:
4.1 SYSTEM SUFPORT

h.l ll
h.l.2 At amrc ,
a. Engineering and office spece plus peoeésa.ry ofﬁcé furnishings
» and equipment. :
b. Blockhouse space for checkout and firing consoles, and special
instrumentation. : _

C¢. Launch pad occupancy

d. shop and laboratory space Plus necessary tools and equipment
€. Assembly area ‘

f. Btockroom and tool crib

8. Outdoor storage area

h. Hazard storage ares

i. Tracking and telemeﬁry services.

: 121
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Service tawér modifications to accommodate W8-11TL vehicle

Services to receive, check out, erect, and fire 8M-65
boosters. (The Contractor will be responsible for ser-
vicing the orbital vehicles.)

8M-65 boosters as required, modified to W8-11TL confi-
guration

Bardstand and laboratory facilities at Antigua and, if
required, at Ascension Island.

4.1.3 At Vandenberg AFB, Point Mugu, and Downrange Telemetry

a.
b.

c.
d.

.

O.

Engineering and office space plus necessary office fur-
nishings and equipment

Blockhouse space for checkout and firing consoles, and
speclal instrumentation ) '

Launch pad occupancy

8hop and laboratory space plus necessary tools and
equipment . '

Assembly area _

Stockroom and tool crib

Outdoor storage area

Hazard storage area ,
Tracking and telemetry services as available -

Bervices to receive, check out, ersct and fire SM-65
boosters. (The Contractor will be responsible for servicing
the orbital vehicles.) - '

BM-65 boosters as required, modified to W8-117L configur-
ation

Services to receive, check out, erect, track and fire SM-75 .
boosters. (The Contractor will be responsible for servicing
the orbital vehicles.) : -

8M-T5 boosters as required, modified to WS-117L configuration.

Ships, modified for use of WS-117TL telemetry and crews
for downrange instrumentation. ’ )

Housekeeping type services such as guard service, utilities ,
transportation. ’ L
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P. Use of base fire fighting equipment

q. First aid service |

r. Use of recreational facilities

8. Maintenance services such as building, ground and utility._

b.1.4 At Jointly Selected Bites - Hawaii, Annette » and Kodiak Islands,
NE, W and Central States.

a. Engineering and office space plus necessary office fur-
" nighings and equipment

b. Shop and laboratory space and special tools and equipment
as required :

c. Required tracking and telemetry services as available

d. Interstation commumnications - For early flights this will
include AF-leased TWX equipments and lines plus AF-leased
phone lines to Palo Alto for use on & no-cost basis by
IMSD for WS-11TL purposes only. . ’

e. Equipment 'transporta;bion to sites.

f. Use of military base services, when avallable, such as -
mess, recreation, utilities and utility maintenance s Tire
protection and first aid.

g. 8hips, boats, aircraft and related equipments required in
support of recovery operations on biomedical capsules.

4.2 SUBSYSTEM SUPPORT

4.2.1 Vehicle

a. Atlas nose section and drill’ jig.

h.2.2 Propulsion

a. Bquipment and material, including work-in-process, excess
. to Convair for Bell Rocket Engine.

" b. Tooling excess to Convair for Bell Rocket Engine.
c. Rocket Engine Mockup (Hustler excess). .
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h.2.3

hOzlh

h.2.5

4,26

' T Im”!e.'éé

Auxiliary Power

Visual

~Guidance and Control

MIT interim attitude damping system-engineering model in-
cluding specs and drawings (2 sets) :

MIT advanced attitude damping system - engineering model
including specs and drawings - :

Ground checkout equipment set for MIT advanced attitude
damping system '

Specs and drawing sets for MIT gimbaled platform for
All-inertial Guidance (2 sets) - :

Specs and drawing sets for MIT 2 FGB gyros and for PIG
accelerometers (2 sets) :

Development of guidance equations for Atlas flights
(Ramo-Wooldridge)

Optimization of AC Spark Plug guidance for Thor flights
(AC Spark Plug Division of aM)

Modification of Burr_oughs trays for WS-11TL use.

Ferret

a.
b.

Semi-Trailer vans
APR-9 Radar Sets (5).

4.2.7 Infrared

4.2.8

One test aircraft

Maintenance for this airc;'aft \
Minor shop facilities for installation of test equipment
Airplane crew services for flight test

Target aircraft flights for infrared measurements
Helium '

Radar Set AN/MPS-19.

12} NOTE: The next page is
: 134
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" 5.0 PERFORMANCE OF BOOSTERS

5.1 PERFORMARCE OF ml 8M-65 BOOSTER -

The SM-65 booster furnished by the government when carrying a satellite
vehicle of 9300 pound gross weight, shall have the minimm .per:t‘ormance
indicated below » within the tolerances indicated. Attainment of stated
_ velocities and aJ.titudés are contingent upon receij)t of proper signals
from the guidance equipment. The tolerances on sustainer and vernier
shut-off times and residual pitch, yaw and roll rates include only the
uncertainty introduced by the government furnished booster equipment and

not those due to guidance.

Since the Contractor exercises technical di-

rection over thg development of the guidance equipment » these errors are
not included in the below-guaranteed performance.

REFERENCE TRAJECTORY :

Parameter Time Velocity Velocity Altitude Range Weight Thrust

from Magnitude  Direction : from -

Launch (Nonrotating) frow Local Launch

Barth Vertical Point

Units Sec. Pt/Sec Degrees . N. Miles N. Miles Lbs Lbs
Launch 0 0 -0 ‘ 0 0 27,08 362,000
Staging 3 9,680 65.2 35.6 50 58,242 428,116
Sustainer : : : S
Burnout. 267 18,300 T1.8 124 300 18,179 79,608
Vernier ' .
Burnout 292 18,168 72.9 147 365 17,950 2,169 -
Apogee* 637 - 16,653 8.9 300 1,260 17,950

0

Earth's Radius = 2.09029 X 10/Ft.
% Apogee of SM-65 Powered Trajectory Coasting Ellipse

Residual Angular Velocities and Accelerations
Angular Rate Anguler Acceleration-

Data from R-W Computer Analysis

Pitch 2°/sec 3 x 1073 °/gec?
Yaw 1°/8ec 3 x 1073 Q/Secz
Roll 2°/gec 3 x 207 °/gec?
Vector Sum 3°/Sec 5.2 x 1073 °/Bec2

12R
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5.2 BM~75 BOOSTER

of 7500 pounds gross weight, shall have the minimum performance indicated
below. This minimum configuration is based on post-serial 138 _missil_es.

A propellant utilization penalty of 1 percent is assumed, An additiona)

allowance for 132 pounds of booster instrumentation is included:

Parameter Time from Velocity Velocity ~ Altitude Range Weight  Thrust
Launch- Magnitude Direction from
(Nonrotating) from Local Launch
Earth Vertical Point
Units " Bec ~ Pt/sec Degrees  N. Miles N.Miles Ipbs "Lbs
Launch 0 0 o ) - @ #11%,000 152,000
Mainstage , ’
Burnout 157 12,550 65.5 45.5 - 17,350 177,000
Apogee* 369 11,125 .0 . 135 - W 17,300 -
Earth Radius = 2.09029 X 107 Ft.
*Apogee of SM-75 Power Trajectory Coasting Ellipse
* # Post Serial 138 missiles containing S0f range safety equipment and 13af
. booster instrumentation
Based on W8-315A S ries IV Weight Information as of November 1957
:‘ " # > " ,
& &,‘ ;.,.; 2 :: I N

139 -9 - 0050



