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NASA MSC AND AFSSD
\(A\AGEME\’T AND RESPONSIBILITIES AGREEMENT
for the
GEMINI ATLAS AGENA TARGET VEHICLE SYSTEM PROGRAM

1.0 PURPOSE.
1.1 This document delineates the management responsibilities of the

Air Force Systems Command (AFSC), Space Systems Division (SSD), and
the National Aeronautics and Space Administration (NASA), Manned Space-
craft Center (MSC) for the conduct of the Gemini Atlas Agena Target Vehicle
Program, an essential part of the Gemini Program. Further, this document
clarifies and supplements the agreements between the Department of the
Air Force and the NASA, dated September 15, 1960, and in the NASA-DOD
Operatiohal and Management Plan for the Gemini Program, dated

December 29, 1961.

1.2 Implementation. These agreements shall be contractually

implemented by means of appropriate statements of work issued by MSC
to SSD amending applicable NASA Defense Purchase Requests.



2.0 NOMENCLATURE.

For the purpose of this agreement, the following vehicles and

system nomenclature, as illustrated in Figure No. 1, shall apply.

2.1 Gemini Atlas Agena Target Vehicle System (GAATVS). The
GAATYV System consists of the GAATV and all equipment, procedures,

facilities and bersonnel required to accomplish the checkout, launch, and

accomplish the performance requirements for the GAATV.

2.2 Gemini Atlas .ﬂyna Target Vehicle (GAATV).. The GAATV
~ consists of all equipment which lifts off the launch pad, i.e., the Atlas
(Air Force designation SLV-3) and the GATV.

2.3 Gemini Agena Target Vehicle (GATV). The GATYV consists of
all equipment forward of the Atlas/Agena interface.

2.4 Gemini Agena Target (GAT). The GAT consists of the equipment
which is literally the rendezvous and docking target for the Gemini

Spacecraft, i.e., the GATYV less all dropable items (booster adépter. shroud,

horizon sensor fairings, etc.).

2.5 Gemini .Agena (GA). The Gemini Agena (Air Force designation

S-01C) consists of all equipment forward of the Atlas/ Agena interface and
aft of the Target Docking Adapter/ Agena interface.

2.6 Basic Agena D. The Basic Agena D.consists of the Standard

Agena D (Air Force designation §SS-01B) with the multi-start engine
(Bell Model 8247) installed.

2.7 Target Docking Adapter (TDA). The TDA is the forward struc-

ture of the Gemini Agena Target which provides the mechanism for connect-

ing the Gemini Spacecraft to the GAT to form a single structural unit in the
docked cdnﬁguration-

oy
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3.0 OBJECTIVES OF PROGRAM.
3.1 Gemini Program Objectives. Tre Ge:m:zi Program has been

established to provide a flexible space vehicle systern which can be used
to explore the many problems of manned operation in a space environment.
The following specific objectives have been selected for the Gemini Program:

a. Long duration mission

b. Rendezvous

¢« Maneuvering in space before and after docking
d. - Extravehicular activity.

e. Provide a platform for .acientiﬁc experiments.

.2 GAATVS Objectives. The Gemini Atlas Agena Target Vehicle
System will have several objectives in the Gemini Program. These objec-

tives are:

a. Provide a farget vehicle for rendezvous and docking.

b. Provide a larger launch window for the Gemini Space-
craft by a GAT orbital plane-change capability.

c. Provide an orbital change capability for the Gemini
Spacecraft and the Gemini Agena Target when docked.
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5.1 Geotioral
4.1.3 - Cemin: Program Office. NASA responsibilities ard authority

for overall program management, direction., systems engineering and
operations will be accomplished by the NASA MSC through the MSC Gemini
- Program Office (GPO) which, as a ménagement group, will be the central
point of decision making and control for all facets of the program. The
Resident Manager, Gemini Program Office, located at Cape Kennedy, is
the representative of the GPO in conduct of its functions at the Air Force
Eastern Test Range (AFETR).

4.1.2 Space Systems Division. Air Force responsibilities for acqui-
sition of the GAATVS (less' the TDA) and launch of the GAATYV in support
of the Gemini Program will be accomplished by the Air Force Systems
Command through the SSD, acting as contractor to MSC.

4.1.3 Gemini Agena Program Office. SSD will establish a Gemini
Agena Program Office (GAPO) which will be the central office for all
GAATYV system management, program administration and coordination

of activities of other Air Force supporting elements.

4.1.4 - Aerospace Test Wing. The 6555th Aerospace Test Wing (ATW)
will function as the on-site manager for all SSD activities at the Air Force
Eastern Test Range (AFETR).

4.1.5 Aerospace Corporation. The Aerospace Corporation will be
used in a technical surveillance role on the SLV-3 vehicle portion of the
GAATV Progrém. Assignments to the Aerospace Corporation on the

SLV-3 Program will be controlled by the SSD SLV-3 Program Director;
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however, any increases it Acrospase Carparalian suppest which will
increase costs on the Gemisi Prograr: rmast Bave GPO approval prioc to
implementation. Assignment of cther l!:a': LV.-3 tasks 20 the Aerospace
Corporation on the GAATV Program must have the approval of CPO.

4.2 Gemini Program Office.
4.2.1 - Coordination Meetinu. The coordination meeting system

established by the GPO for management of the Gemini Program shall be
‘used to provide simultaneous information and data to all cognizant organi-
zatiqtis. and to insure that all such organizations are a party to resulting
action and direction. Meetings are regularly scheduled, agenda are
coordinated, and the proper people are i'equested to attend in order to
resolve the problems ponted.. Program Office management methods
utilize the coordination meeting tool for applic_ation to the technical and
administrative problems in this complex mahagement area.

4.2.2 Interface Control Panel. An Interface Cohtrol Panel has been
established which is composed of representatives from all agencies involved,
i. e., MSC, SSD, McDonnell Aircraft Corporation (MAC), and Lockheed
Missiles and Space Company (LMSC). The activities of this panel are

associated with the interfacing systems between the TDA, Gemini Spacecraft,
and Gemini Agena, as specified in the Gemini/ Agena Interface Specification
and Control Document (ISCD-2). Direction from this group will appear as
changes to the specification (ISCD-2). The procedure is delinecated in the
ISCD-2. When the actions of this group determine that direction to con-
tractors is necessary, the dircction will take place through management
channels as determined by the fundamental res'ponsibilities previously
established. The minutes of the Interface Control Panel shall be reviewed

and approved at the regular coordination meetings.
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and plans ergourlered i T datat. SR Semdwaveni s and SVentevw ate
coordinated in cegulaziy schediiced mectings Bxiwees repesentailivey of all

' the agencies inmvolved, :.c.. MSC, S8, MAC, asd LMSC.: When the acticns
of this group determine that direction to contracters is necessary, the
direction will take plazce through managemerts channels as determined by
the fundamental respansibilitics previously established. ' A report from
these Spacecraft Guidance and F:ontrol Panel meetings shall be made at

the regular coordination meetings:

4.2.4 Trajectory and Orbit Meetings. These meetings are the focal
point of trajectory oriented mission planning. Flight plans and techniques
are developed for all mission phases. GAATYV related activity is as follows:

a. Establishment of the GAATYV launch guidance criteria.

b. Selection of nominal GAT orbit characteristics such as
inclination, altitude, maneuver accuracies, and error
analysis work with regard to possible mission maneuvers.

c. Selection of GAT maneuver points and maneuver objectives
which include maneuver logic, coordination with asso-
ciated Gemini Spacecraft and ground control activities
for both pre- and postdocking maneuvers.

When actions of this group determine that direction to contractors is

- necessary, the direction will take place through management channels as
determined by the fundamental rcs_pomib!litiel previously established.

A report from thesc Trajectory and Orbit meetings shall be made at the

regular coordination meectings.

4.2.5 Other Representation. GPO will maintain in-plant repre-

sentation at LMSC, and representation as observers on the SSD GATV
Configuration Control Board. GPO will also participate with SSD in

various meetings as required.




4.1 Coriractaai Activities.

4.3.1 Co=ntractual implementation. Contractual direction from MSC

to SSD will be provided in the form of NASA Defense Purchase Requests
which will include Statements of Work coverihg suppiies or services to be
procured by SSD, a aschedule of delivery requirements, approp'riate funding
and such other instructions, limitations or conditions as may be appropriate.
The Purchase Request and Amendments thereto will be issued by the MSC
Contracting Officer, as a result of direction by the Gemini Program Manager,
and will be processed to the SSD GAPO through the SSD Comptroller
(Programs Divisioh). Upon acceptance of each Purchase Request or
Amendment thereto, SSD will ‘effcct procurement action within the guide-

lines specified therein.

4.3.2 Technical Direction and Guidance. Technical direction and

guidance of the work under these Purchase Requests will be carried out
by the MSC GPO. Technical instructions with respect to projects and
project approaches, redirection of technical efforts and programs,
engineering changes and other technical matters which are within the
scope of MSC contractual direction will be issued over the signature of
the Gemini Program Manager or his ‘authorized representative and will
be processed to the SSD GAPO. In no case will such instructions be
processed directly to associate contractors under the coghizanee of SSD.

4.3.3 Increasec in Scope. Any GPO technical direction which increases

the scope of MSC contractual direction to SSD or which alters the terms and
conditions thereof will be directed in writing by the MSC Contracting Officer
and processed as a Purchasé Request Amendment. Any technical direction
to associate contractors by the SSD, whether or not within the technical
scope of existing contracts, which will result in additional program costs

in excess of $50, 000, shall require GPO concurrence prior to the obligation

of funds.
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$.2.4 Techrically Izadvisabie. (i the .éirectio.—. gecesved from MSC
is considerec by SSD to be technically inacvisable, the SSD GAPO will,

prior to implementation. submit technical arguments and alternate pro-
posals to GPO, usually at GPO coordiration meectings. The GPO decision
in such cases will be authoritative and will be confirmed in writing by the

Gemini Program Manager.

4.4 - Funding and Fiscal Reporting.

4.4.1 Financial Plans and Budget Estimates. The SSD GAPO will
prepare a semi-annual financial plan and budget estimate for submission

to GPO in accordance with MSC requirements, contained in the applicable
Statement of Work. .Further, GAPO will respond appropriately to supple-
mentary MSC directives. Periodic review and adjustment of the financial
plan and buciget estimate will be accomplished by GAPO upon request of

- the GPO or as required by program changes.

4.4.2 Funding by NASA. MSC will allocate funds for SSD support
of the GAATVS Program by NASA Defense Purchase Requests and Amend-
ments thereto. The allocation of funding increments will be substantially

in accordance with the time phased requirements reflected in the financial
plan and budget estimate prepared by the SSD GAPO. It shall be the
objective of MSC to provide increments adequate for support of the GAATVS
Program for a period of not less than one fiscal quarter and to process

the applicable funding documents in a timeiy manner to assure the arrival
of such documents at SSD at least thirty and preferably 45 days prior to

the beginning of that quarter.

4.4.3 Fund Exhaustion. The SSD GAPO will advise MSC whenever
the funds obligated by SSD equal or exceed 80 percent of the amount shown
on the face of the applicable Purchase Request as amended. When the

requirement for funds exceeds that shown in the SSD financial plan or
when the funding provided by MSC is inadequate for support through a
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full fiscal quarter, the GAPO will provide to MSC an estimate of the date
when the available funding will be exhausted. It shall be the objective of
SSD GAPO to advise MSC of new funding requirements 60 days prior to
the need date. The GAPO will at that time request MSC to obligate addi-
tional funds to the applicable Purchase Request as necessary to maintain
program continuity. It is understood and agreed that MSC is not required
to obligate additional funds to the Purchase Request, nor is SSD obligated
to provide support of the GAATVS Program beyond that period of time for

which funds are available for performance.

4.4.4 . Funding Obligation to Associate Contractors. Funds obligated
to SSD by Purchase Requests and Amendments thereto will be futher
allocated and obligated to the various SSD associate contractors or SSD

cost elements at the discretion of the SSD Program Managers responsible
for providing the supplies and/or services specified in the NASA DOD
Purchase Request. This discretion of the SSD Program Managers will
not include authox:ity to allocate funds for other than the specific supplies
and/or services designated in the Purchase Requests.

4.4.5 Status Reports by AFSSD. The SSD GAPO will provide fiscal,
schedule and technical progress reports to GPO in accordance with the

requirements contained in the applicable Statement of Work.

4.5 Air Force Procurement.

4.5.1 Procurement Action. Procurement action necessary to fulfill

the requirements specified in the applicablé NASA Defense Purchase
Requests will be effected by SSD at the direction of the SSD Program
Managers responsible for providing the supplies and/or services specified
in the Purchase Requests. Procurement will be accomplished in accord-
ance with the Armed Services Procurement r.egulations (ASPR) and such
other Air Force instructions, regulations ;{nd directives affecting SSD

procurement activities.
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4.5.2 Statulory Provis:ozne axé Clacses. Statatasy prov . wee and
other contractual clauses desized by MSC will be employed 2o the maxicms
extent practicable in thosc contracts initiated for and funded by NASA MSC.

4.5.3 Contractual Negotiations. The MSC GPO may designate repre-

sentatives to observe statement of work and contractual negotiations
pertaining to those contracts and/or contract modifications initiated for
and funded by NASA MSC. '

4.5.4 Contractual Documents and Directives. Information copies of

all contractual documents, directives and instructions pertaining to the

‘contracts and/or contract modifications initiated for and funded by NASA

MSC will be provided by the SSD GAPO to the MSC GPO, the MSC
Contracting Officer and, when applicable, to the MSC GPO representative
stationed at the SSD contractor's facilities.




5.0 DETAILED RISPONSIBILITIES.
5.1 NASA-DOD Agreement . Tke NASA-DOD Operational and Manage-

ment Plan for the Gemini Program, dated December 29, 1961, which was
made the basis of a formal agreement by R. C. Seamans, Jr. and John H.
Rubel on January 29, 1962, establishes among other things the following
pertinent responsibilities: '

5.1.1 NASA Responsibility . Overall management, planning, direction,
system engineering, and operation of the Gemini Program is the responsi-

bility of NASA.

5.1.2 Technical Authority . Final technical authority for the Program
lies with the GPO, and final resolution of areas of technical disagreement
between the SSD and MSC is with NASA.

5.1.3 AFSSD Responsibility . The NASA-DOD agreement states that
although wide-spread authority is assigned to NASA, the GPO is a manage-
ment group and that the actual development will be performed by other groups.
The agreement, in part, establishes the following DOD (SSD) responsibilities:

5.1.3.1 Contractor to NASA . AFSSD will act as a contractor to NASA to

procure the Atlas and Agena vehicles to be used in the Gemini rendezvous

missions.

5.1.3.2 System Integration. AFSSD will provide Atlas/ Agena systems

integration.

5.1.3.3 Dﬁy-to-day Technical Direction. Within overall guidelines and
criteria provided by NASA, day-to-day technical direction of the SSD asso-
ciate contractors will be accomplished by AFSSD. SSD will keep GPO in-
‘formed of this direction, usually by forwarding GPO copies of the action

directive.
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5.1.3.4 Launch Supervision. AFSSD will provide technical supervision,
urider NASA Operations Director, for the launch of the Atlas/Agena vehicles:

5.2 Supplemental Responsibilities. The following responsibilities

are expanded and delineated in the following paragraphs:
a. Planning and coordination )

b. GATY development and GAATV systems integration

c. Prelaunch activities at Cape Kennedy

d. Launch operations at Cape Kennedy-

e¢. Data reduction

f. AFETR Launch Complex 14

g- Title to equipment.

5.2.1 Planning and Coordination.

5.2.1.1 MSC GPO.

5.2.1.1.1 Direction and Funding. The MSC GPO has the responsibility to
provide the SSD GAPO with appropriate program requirements, technical
direction and funding necessary to accomplish the SSD responsibilities for
the GAATYVS.

5.2.1.1.2 Liaison. The GPO may assign limited numbers of personnel to
perform liaison duties at SSD and at certain associate contractor plants
having contracts and/or contract modifications initiated for and funded by
NASA MSC for the GAATV program. The liaison links between GPO and
the associate contractors will be utilized to expedite the exchange of
information only. GPO directives, instructions.and recommendations will

be channeled through the SSD GAPO.

5.2.1.2 AFSSD.
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5.2.1.2.1 Program Mazagement. Tie SSD Bas tir respoasibility to pra-

vide adequate prograrn managemenl. Prxurement action. and techaical
direction necessary 20 accomplish the SSD responsibilities for the GAATVS.

5.2.1.2.2 Coordinate Activities . The SSD GAPO will coordinate all activi-
ties of other Air Force elements supporting the GAATVS.

5.2.1.2.3 Associate Contractors . The SSD GAPO has the responsibility for

management and technical direction of the GATV associate contractors,

except the associate contractor for the TDA.

5.2.1.2.4 Monthly Management Meetings . The SSD GAPO will conduct
monthly management level meetings and periodic technical reviews with the
associate contractor responsible for GATV development and integration of
the GAATV. - GPO may designate representatives to attend and participate in
the proceedings of these meetings. '

5.2.1.2.5 Coordination Meeting Participation. The GAPO will coordinate °

the activities of SSD in providing qualified representatives of SSD and its

associate contractors to participate in the coordination meeting and panels
established by MSC.

5.2.1.2.6 Technical Status Reports . The SSD GAPO will prepare or direct

preparation of technical status reports on special subjects upon the request

of GPO. Periodic GATV Program status and progress reports specified in
the NASA - Defense Purchase Request will be provided through the associate
contractors.

5.2.2 GATYV Development and GAATV Systems Integration .

5.2.2.1 .MSC GPO.
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5.2.1.1 Cnerall Reopacaidility. The NASA MSC Bas tRe vrerall responsi-
bility and autdority for AcGTisition and sraterns integralion: for the Gemint
Program. Acquisition. with the exceplion of the TDA. and systems integra-
tion of the GAATY is ke delegated respossibility of the SSD GAPQ.
Responsibility for the Gemizi Spacecraft/GAT ard the GAT/ground network
systems integration will be retained by MSC.

5.2.2.1.2 Fundmg_and Authority. The MSC GPO has the responsibility and
authority to provide the SSD. GAPO with clearly defined performance require-
ments, adequate funding and authority as GAATV system integrator.

5.2.2.1.3 Acquisition- of TDA. The MSC GPO has the responsibility and
authority for acquisition of the TDA which will be provided to SSD as Govern-
ment Furnished Equipment (GFE). The MSC GPO is responsible for assuring
_ that the TDA furnished to SSD meets the interfice design criteria prdvided by
~ SSD, and that the TDA has.the performance capability required for accom- |
plishment of mission objectives. ' ’

5.2.2.1.4 Interface Specifications and Control Document. Definition of the
interfaces between the Gemini Spacecraft, TDA, Gemini Agena, and the
shroud is the responsibility of GPO. The previously mentioned Interface
Control Panel has been assigned the task of defining this interface and the

. previously mentioned document, ISCD-2, has been issued by NASA to accom-
plish this definition and to control the interface. Agreements by all agencies
‘with this document attest to the fact that the defined interface is compatible
and will work satisfactorily.

5.2.2.2 AFSSD.

. 5,2.2.2.1 Performance Responsibility. The AFSSD has a responsibility
“to the GPO to develop and provide a Gemini Agena which, in conjunction with
a NASA furnished TDA, can accomplish the required mission objectives.

.
O i odnitithiadv it ) s oot ) thiniier AaniRs . . bota el o . PR O e
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S.2.2.1.1 Overall Respoc.adality. TRe XAS A MSC kas ke ovvrall respons:-
bility and authorily for acgzisttion asd syslems integration for the Gemini
Program. Acquisitior. Q-i:}. the exceplion of the TDA. and systems integra-
tion of the GAATYV is the delegated respossibility of the SSD GAPO.

| Responsibility for the Gemini Spacecraft/GAT arnd the GAT/ground network.
systems integration will be retained by MSC.

5.2.2.1.2 Funding and Authority. The MSC GPO has the responsibility and
authority to provide the SSD GAPO with clearly defined performance require-
ments, adequate funding and authority as GAATV system integrator.

5.2.2.1.3 Acquisition of TDA. The MSC GPO has the responsibility and
authority for acquisition of the TDA which will be provided to SSD as Govern-
ment Furnished Equipment (GFE). The MSC GPO is responsible for assuring
that the TDA furnished to SSD meets the interface deaign'criteria provided by
SSD, and that the TDA has the performance capability required for accom-
plishment of mission objectives.

5.2.2.1.4 Interface Specifications and Control Document. Definition of the
interfac‘el between the Gemini Spacecraft, TDA, Gemini Agena, and the
shroud is the responsibility of GPO. The previously mentioned Interface
Control Panel has been assigned the task of defining this interface and the
previously mentioned document, ISCD-2, has been issued by NASA to accom-
plish this definition and to control the interface. Agreements by all agencies
with this document attest to the fact that the defined interface is compatiblé
and will work satisfactorily.

5.2.2.2 AFSSD.

5.2.2.2.1 Performance Responsibility. The AFSSD has a responsibility
to the GPO to develop and provide a Gemini Agena which, in conjunction with
. a NASA furnished TDA, can accomplish the required mission objectives.

[ e S P PO . cmiamee 0 Y
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eurisg e 32adility At conirey of the doviked combidation of
the dormant Gemin: Spacecraft and the GAT. Consequently,
stadies, azalyses. and design aecessary to accompltsh this
.are part of the SSD responsibilities. GPO in tura, is required
to farnish SSD with the necessary pertinent information con-
cerning the TDA and the Gemini Spacecraft. SSD is required
to provide the GPO with the results of studies, analyses, and
tests so that the effects of Gemini Agena attitude control on
the TDA and Gemini Spacecraft can be comprehensively appre-
ciated and considered for approval. :

b )

5.2.2.2.4 Contractor Cooperation . Insuring complete cooperation by the
SSD contractor, LMSC,. with the NASA contractor, MAC, to the degree
necessary for completion of thé MSC systems integration functions is the
responsibility of the SSD GAPO.

5.2.2.2.5 Development Testing. SSD has the responsibility for the neces-
sary development testing of the GATV at LMSC. GPO is responsible for

providing MAC support for these tests as necessary. To allow maximum
advantage to be gained from these tests, SSD is responsible for supporting
MAC TDA test requirements, as directed by GPO. Appropriate MSC
personnel, as approved by GPO, will pa.rticipai:e. as required, in a limited
manner in the review of test plans and testing at LMSC. This participation
will be of an observing, monitoring, and reviewing nature.

5.2.2.2.6 Acceptance Testing . The GATV acceptance testing is the respon-

sibility of SSD. In the manner explained in the development testing para-
graph above, MSC will participate in the acceptance testing carried out at
LMSC. Close liaison between MSC representatives and SSD is necessary
in order to preclude, as much as possible, modification or rework at AFETR.
It is required that SSD provide the GPO with detailed plans for the accept-~
ance testing of GATV well in advance of the first acAcepAtance so that MSC

participation can be adequately planned. Details are to be provided GPO

on the organization and s.taffing of the government acceptance team and the
plan which will be utilized in the vehicle acceptance and any other inspections
or tests which may be associated with the acceptance of the vehicle.
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requirements {or the checkout of the mated TDA shall be the responsibility
of MSC/MAC. MAC is responsible for all work, maintenance and servicing
of the MAC supplied portion of the GATV. MAC shall have a coordinator
who reports to KSC-FO, and who will be present for all testing of the TDA.
LMSC procedures for testing the Gemini Agena and TDA jointly and in one
test shall be reviewed and explicitly approved By an KSC-FO/ATW/MAC/

LMSC interface testing committee.

5.2.3.4  Prelaunch Review. In addition to informal day-by-day status
reviews of the SLV-3 and the GATYV, it is necessary to have several formal

reviews prior to launch. SSD has the responsibility at these reviews to
report to NASA the detailed status and condition of the GAATYV systems
with respect to control of GAATV and mission success. The formal reviews
delineated in the following subparagraphs are required: ' '

5.2.3.4.1 Plan X Data Review. A formal review for NASA will be conducted

approximately 5 days after completion of Plan X. These reviews are to

evaluate the RF characteristics of the GAT and the spacecraft during a
simulated mission.

.5.2.3.4.2 Flight Readiness Review. A formal review for NASA will be

conducted approximately 15 days prior to the scheduled launch to evaluate
the recadiness of the vehicles to achieve all mission objectives. This
revicew is conducted to cvaluate all waivers, deviations, modifications,
discrepancies, and all work accomplished on the vehicles at Cape Kennedy.
The review will place particular emphasis on items which may affect
flight safety, reliability and adequacy of operation.

5.2.3.4.3 Mission Review. A formal review !"or NASA will be conducted

approximately 2 days prior to launch for evaluation of mission readiness

and integration of all vehicles, communication networks, range stations,

recovery forces, weather forecasts, and launch complex operations.



 5.2.3.4.4 Flight Safety Review. A SSD formal review for NASA and
representatives will be conducted one day prior to launch to present the

launch vehicles status. Upon completion of the review, the NASA Flight
Director will approve the vehicles for launch.

5.2.3.4.5 AFSSD Reviews. It is required that NASA representatives

observe similar SSD formal reviews held prior to the above specified

reviews.

5.2.3.5 Integrated Work Plan. GPO has the responsibility to assure the
establishment of a Gemini Program integrated prelaunch activities work

plan. The details of the prelaunch activities work plan will be accomplished
by KSC-FO and 6555th ATW.

5.2.3.6 Integrated Countdown. NASA has the resp;msibility of creating

an integrated countdown. GPO will furnish the ground rules to NASA
personnel at AFETR, and they will originate an integrated countdown plan
for GPO approval.

' 5.2.4  Launch Operations at Cape Kennedy.

5.2.4.1 Lines of Authority. The responsibilities for this portion of the
operation are delineated in the NASA-DOD agreement of December 29, 1961.
However, for completeness, the organization and lines of authority for

launch are shown in Figure No. 3.

5.2.4,2 Launch. SSD has the responsibility to execute launch of the
GAATYV and assure GAT attainment of orbit. This responsibility terminates
- upon completion of the last Agena ascent timer function. MSC flight con-
trollers will monitor the status of the GAT systems during countdown and
ascent into orbit, as well as during orbital operations. MSC flight con-
trollers will be in control of the GAT during orbital operations.
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5.2.% Data Reduclion

5.2.5.1 Preflight Data. The S5D GAPO zas ¢ sesponsidility for the
design and preflight ckeckout data reducticn and azalysis for the GAATYV
(less the TDA). The reduction of preflight checkout data for the TDA
shall be the responsibility of SSD. The analysis of preflight and postflight
TDA data will be provided to SSD by MSC GPO.

.5.2.5.2 Flight Data. The SSD or its associate contractor shall submit

flight data reduction requirements, necessary for pt;stﬂight analysis and
evaluation of the GAATV, to the MSC GPO for each flight.

5.2.5.2.1 The analysis of flight data for the GATV and the reduction and
analysis of flfght data for the SLV-3 will be the responsibility of the SSD
within the framework of the applicable Gemini Program Mission Evaluation
and Reporting Plan and as necessary for SSD evaluation of contractor
performance. ‘ '

5.‘2.5.2.2 The reduction and analysis of TDA flight data will be accomplished
through MSC GPO and provided to SSD.

5.2.5.2.3 Quick look ascent data reduction for the GATV will be provided
to both SSD and MSC by the appropriate AFETR and SSD facilities. The
reduction of flight data for the GAT will be accomplished through MSC
GPO and provided to SSD. Reduction of GAT flight data by SSD or its-
associate contractor shall be limited to: (a) specific flight data reduction
task(s) delineated by the MSC GPO for implementation by SSD, (b) that
reduction necessary to support GAT design and operational analysis which
cannot be defined prior to flight or the need for which results from evalu-
ation of flight results, (c) reduction as is required to aixalyze or resolve
problem areas which the SSD is requested to investigate by MSC GPO.

5.2.5.2.4 The trajectory data will be reduced and provided by AFETR.

5.2.5.3 Povst-miss‘ion Reporting and Evaluation Activities. The responsi-

bility for preparing the Gemini Program Mission Evaluation Reports rests



with the MSC. The detailed operations and procedures to be -followed in
preparation of the report, as recorcecd in the data evaluation plan released
prior to each flight, will be established by MSC GPO.

._5.2.5.3.1 GAATV Performance Evaluation. SSD will have responsibility for
the preparation of the GAATYV sections of the report, and will assign person-

nel to the Mission Evaluation Team. MSC GPO technical personnel will work
with SSD personnel in this effort. All personnel assigned to evaluate this
mission will operate as a coordinated team and the resporisible person from
the SSD element is required to work within the framewérk of the Mission
Evaluation Team until all areas of the report have been completed and

reviewed.

5.2.6 AFETR Launch Complex 14.

5.2.6.1 Complex 14 Modifications . The USAF will initially provide and '
fund the AFETR Launch Complex 14 with launch facilities and equipment v
necessary for servicing checkout and launch of the GAATYV in accordance

with the approved launch schedule, except for certain items of AGE which
are peculiar to the Gemini Program to be provided by MSC GPO.

5.2.6.2. Subsequent Funding . Subsequent to AFETR Launch Complex 14
Agena vehicle on stand (VOS) capability date and Booster FACT date,
GAATYVS launch services will be the responsibility of MSC GPO. SSD

will notify GPO of these dates.

5.2.6.3 Major Catastrophe . Should a major catastrophe occur to AFETR
Launch Complex 14 during use by the Gemini Program, NASA will provide
refurbishment or replacement of the facility and AGE as required by Air Force.

5.2.6.4 Common Usage Equipment. Certain ei;uipmen; and .facilitie- now

in being at AFETR, such as Atlas hangars, Agena hangar E, General Electric
Ground Guidance Station, and Burroughs Computer, ‘will be subject to

common usage between USAF and NASA. w




£.2.40.% Subsequest AGL . The Cesigz of the USAF provided AGE for

" AFETR lLaunch Complex 14 was finalized on March 135, 1964, due to the
schedule established for development testing of the first articlé"GATV and

the activation of the complex. Funding for subsequent AGE design changes -
or modifications if necessitated by GATV design ;:hanges will be the responsi-
bility of MSC GPO. o ‘ ' *

5.2.7  Title to ‘Equipment .

5.2.7.1 Non-experidable equipment having a unit cost in excess of $100 for
which total reimbursement is made from NASA funds shall remain in NASA.
All such items shall be identified and marked NASA property. Records shall
be maintained to the extent that periodic inventory reports can be submitted
to NASA upon i'equect. Listing of all excess, residual and termination in-
ventories shall be submitted to the NASA MSC for disposition instruction at
the completion of the GAATV Program. '

5.2.7.2 USAF Equipment . Title to items of USAF equipment which have
been loaned to NASA, cither as is or modificd by use of NASA funds, .for the
GAATYV Program shall remain in the USAF and shall be returned to USAF
custody at the completion of the GAATV Program. Items of equipment, such -
as the C-10 Agena system checkout complex modified by NASA funds, for
which NASA desires to obtain title to or retain control of beyond GAATVS
requirements, will be referred to the app'toprinte NASA and DOD Head-
quarters for final resolution.




6.0 AUTHORIZATION AND AMENDMENT.
6.1 Amendment of Agreement. It is agreed by both NASA MSC

and the AFSSD th:at this Management'and Responsibilities Agreement
may be amended by renegotiation at any time upon request of either agency.

6.2 Effective Date. This Agreement is effective upon signature below.

[}

PN /- CHARLES W. MATHEWS
pricl, USAF Manager, Gemini Program
Deputy for Launch Vehicles, AFSSD NASA MSC

Date 29 MAR 1965 Date APR 9 1965
7~
Wm&»
BEN L. FUNK ' OBERT R, GILRU
Major General, USAF Director
Commander, AFSSD NASA MSC

Date 3] MAR 1965 Date . APR 9 195
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SUBJECT: Biosatellitc . :o.ram: -- Tali irozn Tols Pic.ering and swan
of AMED ' '

i. Reference is made to my memorandum for record, 5 Mar 65,
subject: Biosatellite Program, of a meeting I had with Lt Col Swan of
AMD on 5 Mar.. As a follow-up of this meeting I received a call from
Lt Col Swan with Col John Pickering (Deputy for Research and Develop-
ment, AMD) also on the line. Swan stated that after his return to AMD

- he discussed with Pickering the exchange of comments during our 5 Mar
meeting and also the position Gen Cooper had taken with regard to SSD's
responsibility in the biosatellite program and Pickering is perfectly
agreeable to the latter. Swan and Pickering also discusscd this matter
with Col Townsend, AMD Vice Commander, as well as Gen Bedwell;
they are also both in complete agreement with the position Gen Cooper
has taken. I advised that Gen Funk has subsequently seen rmy memo for
record indicating the position taken by Gen Cooper and Gen Funk also
agrees. I then stated that our next course of action is to get a buy-off
from Hq AFSC and advised that SSD is presently preparing a letter
stating SSD's position and advised that 1 would send a copy of our letter
to Col Pickering.

2. With regtrd to ADO 35, I told Col Pickering and Col Swan that I had
just this morning discussed this with Col Rochts in some detail and that
Rochte is preparing our comments. Hopefully, we can get our comments
on the way by the end of this week. Further, I stated that the start of
Phase II would undoubtedly be sometime after 1 July based on my previous
convorsation with Col Swan. 1 mentionsd also that in my conversation
with Col Rochte this morning, I understand that this is going to require

a considerable amount of coordination with NASA and that this would
undoubtedly take time. They agreed and added that they are scheduled

" to meet with NASA ln April,

3. 1 exphincd that our problem here is one of being short across the
board and we do not have any bio capability in the organization except
people under MOL and these people are reluctant to get into this




pasticelar program for ocbvious reasoms. Pickering and Swan realize
this and stated that they would prefer thas their MOL people stay with
MOL and not get overburdensd. I stated that we have to build up a
capability within SSD to handle SSD's responsibilities in connection with
the Biosatellite program but that it appeared we had soms leseway time-
wise. They agreed and stated that the finer details of this capablility
could be acquired after we get approval for the program.

4. Col Pickering also advised that Gen Ferguson has asked for a
brisfing a week from Tuesday (presumably 16 Mar) on the Biosatellite
program and Col Swan plans to go in and work with his counterpart in
Gen Ferguson's office. He promised to furnish to SSD any feedback
from this briefing. They added that it was not necessary that they
receive our comments on the ADO 35 before this briefing but stated
that the sooner they get our comments on the ADO, the sooner they
can go into headquarters for approval.

5. With regard to the Advanced Development Plan, AMD advised that
they would expect to pick this up as the lead division for preparing and
proconim it.

J. L. HAMILTON . Copy to:
Colonel, USAF SSL
Asst for Staff Support
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MEMORANDUM FOR: GENERAL FUNK Z April 1985
THRU: GENERAL COOPER .

-SUBJECT: Advanced Life Support Capsule

1. On 23 October 1964, General Cooper had a discussion with Dr.

Heatherington, Hq AFSEC, concerning SSD support of an Advanced Life

Support Capsule. As a result of this conversation, and subsequent

verbal inputs that we received, Gen Cooper asked me to get with Col

- Hudson and Col Brady to try to determine which office, if either,

" might be at least the initial SSD focal point. After discussions with

. Colonels Brady and Hudson, I asked Colonel Hudson to accept the job

.of being the initial contact point for the program with the view that

. when the program actually got underway, we would probably designate
another SSD office.. Colonel Brady had strong reservations that his

‘office, being a manned space effort, should not become involved with

a bio program involving primates. .

2. Subsequently, Colonels Hudson and Nielsen, and Major Jones, all
of SSV, attended a meeting at Hq AFSC on the Biosatellite Program.
As a result of this meeting, we received a letter of 17 November 1964,
_subject as above, from Col Marschner which indicated that SSD was to
be designated as the lead division and program manager of Phases II
and III with the necessary technical support to be provided by AMD
(Tab 1). General Cooper questioned the SSD role. In his view, which
he subsequently communicated to Gen Cody, the SSD responsibility
should be limited to the procurement and launch of the booster and
standard Agena, Agena interface with the payload, and assistance to
Payload Acquisitions Office (AMD) as to spacecraft design criteria.
You indicat'ed that you agreed with this position (Tab 2). :

3. Meanwhile, I was contacted by Colonels Pickering and Swann. I
indicated the SSD position to them and they subsequently informally
indicated AMD's concurrence with this position (Tab 3).

4. Previously, I had asked SSL to make a determination of the proper

SSD office to manage the SSD portion of the Biosatellite Program (Tab 4).
They boiled the selection down to SSU and SSH. 'Over Col Cushman's
objection, they recommended SSU on the basis that they were organized

to handle programs which involve interface with SSV, the contractor, ) B

and other agencies. , . i e
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5. Early in March. you setesve . leste~ fecen Se 2aell i witieh

he stated that it was his understanding that SSD uc..lv.. asszme tie tc.;..
division responsibility for the Advanced Develozment purtion of tae
Biosatellite Program (Tad 3). He mentioned that Major Jones had

- been the SSD point of coatact; ard that it was kis intention to furaish

to you, on a TDY basis, the nccessary biocastronautics support uatil-

the Advanced Development Program had been approved and funded, at
.which time he suggested that you and he get together and discuss a more
permanent arrangement.

6. We.also received a copy of Advanced Development Objective #35
which was transmitted to us by AMD for comment. I subsequently

- referred this to Col Rochte for comment. Additionally, in order to have
some qualified bio-med comments on the ADO, I asked Geh Bleymaier if -
he would have his people comment. This he agreed to do. I anticipate
that they will have an answer up for signature in the near future.

7. On 23 March 1965, Gen Cooper signed out a letter, subject as above,
tn Cien Cody, restating the SSD position which he had verbally discussed
with him and requesting that Hq AFSC issue clarifying instructions in
c.m.formance with this position (Tab 6).

8. We received the Advanced Development Program from AMD by letter
dated 23 March 1965 and this Advanced Development Program does, in
fact, support the SSD position (Tab 7).

9. Ihave had several discussions with Gen Bleymaier on this subject and
in view of the type data that will be obtained in the AMD Program, he
considers it important that his office be the focal point for the program.

I recommend that his office be designated as the focal point.

'10. I understand that there has been some opposition in the Pentagon to
the AMD Program. It is a costly program and there is some question to
whether this should be done by the Air Force or NASA, It appears that
AMD may be a long way from obtaimng formal program approval for
Phases LI and III. .

11. I recommend you sign the attached letter to Gen Bedwell, which should
complete the action with regard to his 25 February letter to you. '

J. L. HAMILTON , 1 Atch
Colonel, USAF Ltr to Gen Bedwell

Asst for Staff Support
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(U) Request for Lelerzin:tion oni Findings Jursuznt tc AFPI 3-22%

. (U) A aomhr:ld Class Determination end Findings is requested
authorising tion of contracts, pm-aunnt to Title 10 U.S, code, _
Section esol; (-)(1 ). 4

2, (C) Justification for negotiation of the propused procurements is
set forth belov, in scoordance with the fommat contuined in Alr Force
Procurement Instructions 3-214.50.

Ca 1 - Buffici
a. The procurements contemplated by this request are as follows:
(1) 28-01A, 8-01B and 8-01C, all models of the Agena Bpece

avarded in FY 6@ for long leadtime materials necessary to achieve a po-
éaetion capadility, beginning in 7Y 62 for the complete 8-0) Space
Vehicles. Jollow-on contrects wvere avarded for long lead-time items

for additional 8-01 Space Vehicles. DAFs suthorising nzotu
tions vere DAP Babers 62-1hc-13 and 6h-1ho-1. The proposed FY
Mmmmmmw-tm-mwmt
continuous produstion through CY 67. The 5-01 and the Primery Propulsion
Nagine vill be geoduced at a rate of 3 to b vehicles per month depending
upon the requirements and DOMAR diyection.

(2) Optional equipment to be used by a mumber of space prograns,
depending upon thelr individual nissiocns. The design, quelificstion and
mmmummummmmn&. The FY 66
requiremsnts vill include the optionals determined neceosary to sccompany
vehicles delivered in CY 67.

(3) wmmmuumnmmmuthtpe
vehicles and equipment identified cbove. These items vere cbtained for
gror o
0.‘!.1
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(1) D mMe lepries :." wIt regRltel W Jseoure O ;rue
Suztiae by 3 conteector olber thm loekbesd X2asiles o8 Spnee Cupuny 1w

production
moufacturing personnel, quality control perscanel ete. Additiomally,
this would inclnde the requirecent for suitoble types of —snagevant.

v (2) Assuxing that an otherwise quelified producer could be found,
and that he could devise production methods and obtain production equipment,
as wvell as tooling, it would be necessary that a prototype be fabricated and
tested prior to commwencenent of production. Reperience bas shown that con-

 pounents, vhen coobined as a system, may function perfectly undsr ground

test conditions, but feil in flight under envirommental conditions found in
space. Hence, it would be required that one or more prototypes dbe flom
vith extensive telexwtry instrumentation to disgrose the effectivensss of .
the syoten and t0 identify the cause of fatlures. In short, the cost of
obtaining confidence in a new supplier's -product would amount to a develop-
neut progran. )

" (3) In view of the importance of competitive procurement, a study

fmmd.wmmmmmmaummtmnm

for another contractor to produce this vehicle. This stiudy revesled that a
ninismw of 26 months preparetion time would be necessary providing no un-
usual technical difficulties were encowntered. This study also assumed that
adequate mamufacturing information and data could be obtained from the
Iockheed Missiles and Space Company and Bell Aerosystems Company.

Category 2 - of Previous Procurement for end Items
t ond t :

a.  The present producer of the S-01, Iockhsed Missiles and Space
Coxpany, wos selected on a compstitive besis by solicitation of industry,
procurenent of competitive research contrscts, and awerd of the RD contrauct.
This competition was performed in aecordsnce vith estsblished Air Force
procedures utilizing a source selection toard to determine the successful
contractor. .

b. The present producer of the Primsry Propulsion Engines of the

'5-01, Bell Aerosystens Company, was selected as n subcontractor by Loeckhsed

Missiles and Space Campany in scoordance with established procedures.
c.  Any decision to establish competitive sources rust recognise, not

’ ‘only the duplicate cost to the Jovermment, but more importently the effect

of the tine delay involved in preparation before sny production could be
expected. The state-of-the-ort in the space field advances so rspidly that




=y 48l waien L8 St W aAlacUiin adng Vil s sl ™.
secblance o the desizn requirewnts 27 ivee Jewss Seoce. D adivince-
orat of science sad technalosy soocerasd ¥ith space . ciivily cver e _
mst five years s o zatler 37 om0 mwlelge. & lelir, »ppraximatia;
e 40 three yeess, youll aldversely affest the izterests ol the sountry.

Z. The Zorecoins iifor.ision obviously .pplies 1 sy plil U3 splie
Jse curreat procurezeni lnws aansiiies wiien would erdit odlalnlnl o
sezznd sdurce.

e, Tt is coantenploted Lin e producticn uspects oI the progrm.
vill conviaue to be procured on ~ fixed nri~c bhnsls.

$.  Procurement Lackyround

(1) The Iockheed Missiles saa Space Camasny developed the S-01
rehicles under several coatracts, the first of vhich was awvarded in
October 1956. Several versions of this vehicle vere produced under the

. Agena A and Agena B noinenclature. The Agena C version wvas not procured.
The first contract for research, cesign development, and qualification or
2 standard S-OlA configuration (Agens D) vos avarded in August 1961. This
contract also provided for the production or-12 units, design and qualif-
ication of optional equipnent, und initiation of a component improvement
program. To date, all of these units of the 8-01 have been delivered and
accepted by thes Air Force. An additional 85 units were delivered in

CY-1962, CY-1963 and CY-196%. Follov-on production contracts for the
Agena have been avarded for 35 units vith deliveries starting in Januery
1965, ond the final delivery to be made in January 1967. The first 5-01
contract jeovided for tooling and a capebility to produce at the rate of
five (5) units per month in anticipetion of the contracts contemplated by
this request. At the preésent time, there sre known requirenents for an
additional 29 vehicles vith s potential for considerably more than this
quantity. Technical data vhich will ultimately serve as the basis for

..developing a procurement packnge is operationally accumilated concurrently
and continually. The rapid improvement in the state-of-the-art requires
day-to-day progrun adjustments. ‘this instability in technology eliminates
all possibility for scheduling the creation of procurement data suitadle
for competitive solicitation. Freezing the design of the 8-01 for the
sole purpose of establishing a competitive approach in procurement would
be sgainst the national interest. -

= (2) The Bell Aerosysters Coupany developed the S-01 Primary |
. - Propulsion Engine under several subcontraects with lLockheed Missiles and i
Space Coupany, the first of which vas avarded in the last quarter of
. CY 1956, In general, the quentities, tho pace set, und justification

coincide with the remarks covering the 8-01 above. Decision was xade ia
CY 1964 to furnish the engire seporately to lockheed as GFE. ‘The first
contract vos let with 3ell iu CY 1965. Contracts contemplated are follow-
an in neture. :

o -5 ol aife & i st ottt Wit e ol . e . Mbabeeoodbliea 4§




B Sollovwisg swocaensss a2z, deded I 3 dselred Soatract

ﬁ-;awammzw, Lm. 8 S-ul =l Prioary
Fromision Ingioes: :

€Y 1765
April - &qu.‘.‘rmn’.s suonitzed o APSC

June - DDRAE divecticn for CY 11565 procureent.
- D&F approval

" July - Complete wors suatements

Mgust - Issue RKFPs
October - Receive Contructors* Pfoposa.ls
Hoverber - ACO Cost inalysis Campleted

December - Staff briefinzs and negotiation plans complsted

'“1956.

cﬂm\ury - Negotiations 'cocpieted )
Fobruary - Contract writing ond initiusl SSD revievs completed

March - conﬁrnctou' signatures
- Finsl 88D reviews comnletieu

April - AFEC spprovals
- D.lctrlbutim

The assunption is based on experienced pani histories ol procurements and

3

) the required contract plucerent date is as shovn above.
h. No contractor Furnished Equipment {o canumplnted
(U) This letter is clessiriec CONFIDENTIAL since it revesls the

Estimated ¥Y-66 Progrer.

SIGNED

PAUL 7. COOPER ‘
Brigadier General, USAP 1 atch
Vice Coxuas.cor ' D&F - Authority to NHegotiate
. Contracts (U) 11 cys
6
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l. This procurezent vill consist o.oaor:onaoa‘-autorsscuh,
S-018, 88-01B and 8-01C, s5ll nodels of iae Assts Spoce Vehicle hereiaaie:
referred td callectively as the S-01; Optiomal Equipoeat necessary to
accompany vehicles, Component Improvenent Studies and Deeign, Nelisbility
Programs, certain Spare Perts, Procedural Data, Bepeir and Modification 37
Spare Parts and Compouents, and Storege requirenénts for the 8-01 Vehiclec;
and YIR 81-BA-11 and YIR §1-BA-13 Rocket Engine, both nodels utilized by
msﬁlmwvm,wmmtmmtoum :
. s Improvement Stulies and Design; Initisl Spare Parts, and Technicul
wms—ommwnmmua. This ies a followv-on to pro-
curement actions originally placed through competition.

2. The authority herein granted to negotiaete for spere parts is limited
mmwmmchmmmma,mnmmwmmorm

the scheduled scceptance of the last article under contract, to be
necessary to support the end items being procured under authority of this
determination end findings and ure not identicsl to parts previously pro-
cured by the Air Force on other than the eontmctstowhichthis determin-
ation and finding is spplicoble. : _

3 m.s-om. Spece Vehicles perfom ascent and orbital missions with e
space enviromment demanding an exceptionesl dezree of component and oystex:
reliedility and the ability of all componeats to opsrate. effectively with -
number of satellite systems. It must satisfy the requirements of doth an
upper stage boost vehicle and the more complex requirements of an ordbital
satellite vith payload recovery capability. It must be designed with regard
to an interface bdetween the Thor, Atlas and Titan IXIXI Space Boosters, as u
first stage; and an interface vith various satellite payloads. These
requirements reflect the technicol ani highly specinnzed nature of the
S«0) Space Vehicles.

u. With u-pooe to facilities:

(1) Both the Govermment ond the Lockheed iMissiles and Spece
Company have mede substantial investments to achieve the capadility to pro-
duce the 8-01. The Government has invested approximately $26M for in-
dustrial facilities, special tooling and test equipment, end checkout
complexes. Iockheed Missiles and Space Company hes invested approximately
$83 for industrial facilities, independent research, and the training of
personnel. The Jovermment would have to duplicate its investment of approx-
imately $26M if these procurements werc to be made from a source other than
the one vhich is presently producing the items. Also, 1t would not dbe
feasible or practical to furmish a nev supplier with auplicate Government-
furnished property, in that present producer is using all Government-furnished
paxrts in performing on existing contracts that will not be completed until




%

(2) Both ihe Corverzomct .ol the Bell Aevosyste=s Coopany have
Sade substantial investoenis o achimﬁnaphmwammsal.
The Government has invested cpproxi=ately §7.MM for industrial facilities,

items. Also, it would not be feasible or practical to furnish a new
supplier vith the Govermment-furnished property, in that present producer is
mmmmmmmmmmmamtuumt
umhmmmomrwrwlgss

b. present suppliers have ach:l.md the Xnow~how and capabilities
mm.mmmuumummmamum
imately eight years. Another supplier would require at least 25 mouths of
preparation time before the first prototype could be produced. Follow-on
dsliveries must commence not later than October 1966 to neet the schedules
of the using satellite programs. The present sources cen meet these schedules.
Kew sources would not be able to deliver prior to April 1967, seriously
affecting the U. 8. Satellite Progrum.

4. Besed on the findings zbove made, I hersby detemine that the proposed
procurenent is for technicel and specisl property requiring a substantisl
initial investment and an extended period of preperation for mamufacture,

and that formal advertising would result in additional cost to the Govern-
zent by reason of duplication of investment, and might require duplication
of preperation already made wvhich would unduly delay procurement. _

5. Upon the basis of the deteminations und findings above, I hereby
authorize the negotiation of contracts for this procurement pursuent to
10 U, 8. C. 2304 (2)(14). Tiis class deveruinstion shall remain in uffect
unt1l 30 June 1966. : .
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Reguess Sov Orpe=isetlisn fatnce - te=izl ezt Tivisies {(3IW07)
AFST (S200)

i. Reguest reorganmizatic: ¢f she Sext=i fgeze Divisioz (SSVil) i=to
=he Gemind Terget Vehaicle Directorate (350T) effecsive FY 1/€6. This
Froposed Cexiai Target Vealsle Direciorate wiil te organited accordizg
.o the general prinziples set forth im APFSCN 375-3, deted 15 Jun €4,

ttiecmeat 1 shews the curreaxt Gemint Asecas Tivision with functionel
sf.a czects. Attechment 2 shows the propoced Gamini Target Vehicle
Directornte. :

‘2. Lo increase in manpcwer will te neeied ‘for the reorganization.

However, srade exchaages are reguested. A Colcenel fer a Li Coloael
authorizat ion, for Direcztor, Gexmirni Terget Vehicle Directorate. Two
1% Coloacls for two Majors suthorizations, one for Crief, Engineering
Divisioa, and one for Chie - Operaticas Divisicxz. Curreatly author-
ized Geaini Agens menpew '.l"l ve augzentec by sevea spaces fro:
within Deputy for Lauznzh wni les. These seven spaces ere in corres-
pondizg or similer fuactioncl erees vhich ihis reorganization is
consolideting to create ithe Gemini !‘arge‘. Vehicle Directorate.

3¢ Tme rresent Geminli fLoons trerrom offine ovoenl fon strusture
girorsses Voo il ':‘:'.‘.:’..'::".';,'.' CZ e Droocrr. Ll "':: . Tnis hes ctused

grovwing coacera not caly o ithe SUV Depuly, il € th2 RiSA Kaanec
Spaczecraft Center (M3Z) Prosrem Director ezd to she Ccaxxander, SSD.
They have voiced a firm d2sire vo have the Gexini Agena P*cgran : .
Director have a consolidztel organizatioa over waich ne hes direct .

zenegement control.

‘4, Siace Septenber 1963, whea the Gezini Ageas Frogrem Office was

reduced from Directorate {333R) to Division status (SSVAT), the
Procrm Direztor has experienced mouating difficulties in attempting
tc n33ly sound Trogran managsrent principles. Waile carrying full

T “onsi‘bi.;i*v for munasing the Frogrem, he has not had the suthority:

pA o] 1':1:-11 tacse rcsvmsi.-ili ies; this situecion being inhereat to
VLY orpanizetioa o3atuining neither procurement, configuration
s, -e enciceering clenencs. The Progrex Menagezent Concept
2% {cee Azch 3) atizsaed to Gezeral Ritland's letter clearly
iZz2tzs that the Gexini Target Progrea is coasicered to be a specific
'::-a:_‘ra:: {2o% rart of the Agena Directorate progren), to e moamged
;urasely in accordsnce with 375 series AF ead AFSC publication
.. eliizen r.ing systen mansgezent procedures as appnca‘ble. In March 1635,
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5. Uith the first Gex=iz! rendezvous missicn schedulex for tue Lin
Querter of CY 65 snd with top lavel U. 2. 3cverazens pressure on ie
NASA to advance reniezvous accamplishzents, it is inmperative thet the
Prograr: Director te given an organizatica end -wiiorization to respoad
. quickly snd effectively to chonziag schedules cad hardwere roquirexents
from NASA. ’ .

€. In consonence with Junerel Ritlund's la2iter to Ceneral Fuak,

« M ey e . . ‘aw 0P cwms s e 3 * aman L= 3
Subjest: Manaccaeas. oot £ 0U) Precsits, ¢ oUnr €5 (3ee Ltk 2},
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Agena Teryes Vehicle rrspram. 1L is nighly reccameniea that considerciicn
be given at HQ AFSC to reguest 2porovel {rox Hq USAF to estsblish 2
System Progrem Office for the Gemini Tarzet Vehicle.

7. Attached sre AFSS Forus 166, 186C end 188A-4 reiluctiag the atove
reorganization.

FOR THE COMMAKDER

SIGNED [ s

1. 2lurrent Orgsnizevion (SS:\’A'N

J. L. painIon 2. Proposed Orgenizotioz (S5V0)
Colcrei, LA™ 3. Lzr, M3F, 5 Apr €5, Mrt
Asst frr Stnit oo ' Cozecept for SSD Progrias

. L. 1a5:/SSD Mensyement and

Responsibilities Agreemeat
. AFSC Fora 186

€. cC Form

7. AFSZ Form 186A-4
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1. (U) The igen: Directoraie is responsible for the =umagement and
technical direction of contractcr efforts for the definition, design,
production, modification, storage, logistic support, test and launch
support of the Agenu space vehicle for all using progroms. This
includes certain engineering and procurenent support to specified
programs. The Directorate provides Lerospace Ground Equipment
engineering support and facilities activation for all using programs
and is responsible for the management and direction of the igena
launch services contracts for the Esstern and Western Test Renges.

The Directorate is 2lso responsible for all program functions for

the acquisition and launch of the Gemini Agena Terget Vehicle. The
Burner II Task Group, which was formally established within the
Directorate during February 1965, functioned as a provisional staff
office until June 1965 when it was organized as & separate Division
within the Directorate. Col Willicm C. Kielsen is the Agena Program
Director and on 21 May 1965 Lt Col C. E. Riddle became Deputy Director,
succeeding Lt Col R. K. Le Beck whose retirement is effective 30 Jul 65.

2. —te} since 1 January 1965, 15 Agena vehicles (13 Agena. D's) were
launched successfully, bringing the total Agens flights to 169 (79
Agenn D). As of 30 June, the last 25 successive launches were
succes;:s‘ul and the overull success ratio of the Agema D vehicle is
over 9

3. (U) Seven new contructs were issued during this period and two
Letter Contracts vere definitized. The total estimated value of

the 43 active contracts now being managed is $450,000,000. One of

the most significant events in the Directorate was implementation of
the decision to procure Agena engines -directly from Bell Aerosystems Co.
The first buy is for fifty-five 8096 engines for Stendard Agens and two
8247 engines for the Cemini Agena Torget Vehicle. These engines will
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: . latter Comsmaet X LM{c33)-T37
was definitized into Twd ladividanl eoniruesc for louunch sesvices ut the
Zestern Test Range wnd the wesiorn Test Longs. .. Sesic Crdering Agresmont,
AP 08(095)-502, whisk providos Dor inéividuul cost roimbursemcnt cclis

to perforn englnecring offeriz on .n inceniive busis woes issued with 1EC.
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4. (U) &t the request of D, .lbert C. iHcll, Depusy Director (Space)
DDR&E, representatives of the Agenz Dircclorate precented to Hg USAF,

The Under Secretzry of the /,ir Forcc, and Dr. Hall, the results of a

study which outlined u nwiber of possible improvements to the Agenu:
vehicle. %he lmproveucnis werc primmrily‘cimed ut inereasing the Agenu
on-orbit maneuvering znd puyloz=d czpebilitics without mejor chunge to the
agena configuration eavalope. The promosed improvesents ure being studied
by DDR&E. ) .

5. (U) Tke Directorate wis involved in the cvaluation of twe major
contractor proposals te upgradc the performnce and reliability of the
~agens vehicle. These proposcls uere the Ageny Improvement Drive (AID)
znd the Agenc Long-Range Improverent Drive (Phose II). The AID proposcl
wus 4 three point program consisting of cxpunded Production Reliubility
“valuation Program (PFREP) itesting, = ruvvicw of current acceptunce test
specificutions and procedures, wund & compopent screening program. The
Phuse II proposal timed i un inereuse in the orbitul reliubility of the
Agena through major und ninor hardwurc chonges. Major changes ineluded
an Integrated Guidasce Module, (IR{), cluplificd engine eontrol circuitry,
improved connectors ond improved wiring. 3Both proposals vere thoroughly
evalusted by JsAgena Directorute and using progran engineers, and -those
portions of the proposils which were technieally desireble and economically
feasible buve beea implementei. (ther portions of the proposals required
furthe: study by the contructicr.

£. .(U) significant improvenents were rezlized in the Quality issurance
end. Configuration Control Progrums of the rgene prime contructor,

Lockheed Missiles and Space Compuny (LiSC). This improvement was
determined to be recessary primurily through problems encountered in. the
Gemini Agenn Turget Vehicle Progrum. Because of the difficulty encountered
in resolving the problems, it was nccessary to seek top munagement support
(both AFSSD and IMSC) to arrive at ccceptsble solutions. Through meetings
with Gen Funk, HMr. L. L. Root, prccident of IMSC, was convinced that
problems did exist. Ee provided the high level management impetus necessary
to cut through the procedurzsl and contrectual barriers which hampered
effective performance by LMSC. As & result, in May 1965, o new IMSC
Quality Assurance Program Plan, effective on all contracts, was approved
by SSD and AFFPRO, IMSC. A sincere effort is being made in improvement.

of configuration control procedures also, and although progress has been
somewhat slower, it has been encouraging. Both vrograms should provide
benefits to 2ll LMSC contract efforts. ‘
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8. (U) The Burner IT vehicle entered the acquisition phase (Phasc II)
with awvard of ccntract to the Boeing Company as a- result of Source
Selection Board action. The FPhase II effort includes development of
AVE, AGE, personnel subsysten, support subsystem and logistics to define
the Burner II system. Contract AF Ol{695)-T54 was negotiated in the
first quarter of CY-65 with go-ahead provided to the Boeing Company on
1 April 1965. Design effort was the primary activity during the second
quarter of CY-65 in preparation for Critical Design Reviews scheduled
for the third quarter of CY-05.

9. (U) Enginecering activity continued at a high level during the
reporting period. Hany component improvement and test programs were
initinted or continued. Activity continued on the Titun III/X/Agema
developuent end contractor proposals for major imoprovements to the
Agena vehicle were evaluated.

a. A using progrem hes been selected for the Titan IIIX/Agena
combination. Development of the Agena booster adapter is contimuing
with static structurel testing scheduled for September. Consideration
of Titan ITIX/Agena interface requirerents revealed a problem in command
destruct circuitry. This problem is now under study.

b. The Production Reliability Evaluation Program ( PREP) entered
the fifth round of testing. Each round tests approximately 35 Agena
components which. are selected at random from the production hardware
associated with a lot of 20 vehicles. Round V covers vehicles AD-121
through AD-145. Planning for Round VI bas been initiated. ‘

c. An extensive Agena sparcs screcning program was initiated during )
this period. All Standard Agena speres were reviewed and evaluated against
established criteria in order to climinzte components which were not
considered flightworthy. The basic purpose of the program is to increase
reliability of the Agena vehicle and the spares provided through logistic
support. Procedures were e¢stablished for initiation of a contimuous
spares screening program.
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e. Propulsion Subsystem personnel were involved in the indoctrinaticn
of Bell jerosystems Compxny as &n usscelute contractor for the igena rocket
engines. Propulsion Improvement progrums included development of a
propellant £i11 coupling with u 15-dey hold capability, redesign of the
sensor bar pinpuller and initiation of a test program on the secondary

oropulsion systen.

f. .Electrical Power Subsystem personncl were concerned with a wide -
veriety of improvement programs. An or-orbit partisl failure of the
Type IX DC/DC Converter generated un intensive investigation of problems
in this component. Satisfactory corrective action has been accomplished
and the program to develop an improved converter, the Type XVII, has been
accelerated. Performance of primary power sources was satisfactory during
this period; however, there was an increase in ground failures for the )
Type V and Type VIA sccondary batteries. Vendor quality control amd |
battery charging procedures ure being investigated cs possible causes.
In addition to the Type XVII Converter, development programs have been
initiated for the Typc XA Converter, the Type XIV Battery, the Ampere-hour
Meter and for wire harnesscs und elcctrical connectors.

g. Modifications or improvcements werc initiated or considered for
most Culdance and Control Subsystem components. Some of the changes
involved incorporation of new piece parts such as the transformers in
the Flight Control Flectronics assembly and relays in the Quidance J-Box.
The first flights of the Mod IIC Horizon Sensor as an integral part of the
vehicle guidance system occurred during this period with successful
performance. An extensive propocul for rcdesigx of the Velocity Meter
wvas received and is being evaluated.

h. Activity in the Commnications and Comend subsystem wus primarily

centered on problems cncountered in the design and production of the
Gemini Agena Target Vehicle C&C cquipment. An intensive effort, including

investigntion and discussion with Gen Funk and Mr. L. E. Root of LMSC,
was required to convince the contractor that a problem existed. By the
end of this period, extensive redcsign, wudditionol testing and improved
mamfocturing and failure anslysis procedures have resulted in a C&C
system of greatly improved quality and reliability.

10. (U) & study of Aerospece Ground Equipment (AGE) problem areas and
recommended solutions was initiated during the reporting period and a
contract for improvement of the /\GE Power Supply System was negotiated
Activity on the conversion of Launch Complex 1%, Bastern Test Range, to
accomuodate the Gemini Agena Terget Vehicle conﬁgurat:l.on contimied with
& vehicle on stend capability scheduled for July 1965. The proposed Titan
III ILC/ITL facility at WIR was reviewed to insure that the Agens vehicle
could be accommodated in the event a requirement develops.
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n. (U) Progress in configuration control activities was notable during
this period. A configuration control program was established for the
Gemini Agena Target Vehicle and the Pirst Article Configuration Inspection
(FACI) for this vehicle was planned and conducted. Configuration control
vas instrumental in the evaluation of the Agena engine contract with .

- Bell Aerosystems Company. Implementing instructions were prepered for

configuration control on the Standard Agena production contract (Letter

.Contract AF Ob(695)-722) and the Burner II contract.

12.  (U) The attached reports contein detailed information on the activities

of each Division within the Agena Directorate.

WILLIAM C. NIELS! 6 Atch

Colonel, UBAP Historical Data
. Director, Agenn -1 Rqmts & Prog Div (C).
Deputy for Launch Vehicles » 2, Procurcment Div (U).

3. Ceminl Agcna Target Veh Div (C).

- k. vehicle mngincering Div (U).

‘¢ 5. Aecrospoce Cround Equip Div (Uz

» 6. Configuration }hlmsenent Div U)
7. ..Buraer 11 'Div (C) .
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1. (@) Agena Flight Sumary .

Oon 31 March 1965, SSVa disiributed the Zgenz Flight Summry
Report to program and staff offices within SSD, Hg AFSC =nd Hq USAP.
This report described and assessed all Agena flights through 31 Dec 6k.

. During the period 1 Januery 1965 to 30 June 1965, 15 Agena vehicles were
flown meking a total of 169 flights. Of these 15 flights, 13 were of
the current Agena D configuration. The remaining 2 vehicles were Ranger

flights by NASA using Ageno B's. The last 25 Agena flights have been

 guccessful and the overa.ll success ratio of the Agensz D now stands at

over 92%.
2. (v) production Reliability Evaluation Program

: During th:ls period the Production Reliability Evalua.tion Program
(PREP) testing continued. The third series of tests (Round III) was
completed in June 1965. With the exception of one Reliability Analysis
Report and a2’ Diode Special Study, Round IV-was also completed in June.
Round V was started in April 1965 and wes approximately 205 completed
by 30 June. Preliminery planning for PREP Round VI was essentially '
completed on 30 June 1965.

3. (u) Quality Assurance h'osran : |

. On 22 May, the A.FPRO at IMSC approved a new IMSC Quality Assurance
Program Plan which is in full compliance with MIL-Q-9858A. This plan
culminates a year of effort during which IMSC prepared and submitted several
unacceptable plans. The effort was accelerated and given top management
support as o direct result of the meetings between Gen Funk and Mr. L. E. Root
of IMSC which were required to resolve quality problems on the Gemini Agema
Target Vehicle. The plan is now in effect and is being implemented through
written Operating Procedures. -

4. (U) Agena Production Authority

On 16 February 1965 concurrence was received from AFSC to reduce
the -T722 production contract from a total of 57 to 43 vehicles, pending
a decision on the SI.V-3M. _

on 17 February 1965, & I.etter ‘Contract was sent to IMSC to procure
43 vehicles. -

Oon 30 April 1965, direction was received from AFSC to remrnto the
original buy of 57 vehicles (4 veh/month delivery rate) at the earliest
.effective date consistent w:lth cost.

OO, YNGRs

. .
-n -~ .
= ]

D.t.c..4<~ o .. o ViTERVAIR

STt 20 YIARR

- * " -




- il ‘?22" SeslteTy sodedale I3 A Jahlows:
O 8D 7PN AN T X2 C XD I

1 338 % % % &5 b &b & 5d

)

5. (U) IMS5C Cperating Schedule

nsc Official Cperating Schedule, Issue 27, wvas distributed to
thePromlOtﬁcesonlBJml% The Lockheed Schedule depicts the
milestones, systems test and launch stend loading for all programs using
the Agena vehicle. SSVAR acts as the SSD central point of contact for
IMSC in coordinating and obtzining upprovnl for the information presented
in this document.

6. (U) vork Statements

During this tine per:lod the folloving work sta.tements were prepared
.andfor subnm-.ed to SSVAK for contractusl action:

_ ' - Agena Vehicle Storage from June 1965 through July 1966. WOrk
statenent issued 19 April 1965.

b. PREP Round V covering vehicles 103 through 120. vVvork Statement
submitted on 19 April 1965.

c. Standardized Work Statement Package to be used in connection
with the BOA, Contract AF OU(695)-589. This package consists of separate
formats for each of -three categories which generally apply for this
contract; PREP testing, Hardware Improvement, and Studies. The system
is designed to allow rapid administrative handling and enable work to
begin on a particular effort (including contract negotietion and signature)
vithin two weeks after Program Plan approval.

6. (U) Agena Improvement Drive

In Pebruary 1965, SSVA received the LMSC Agena Tmprovement Drive
(AID) proposal. AID-was a three point progran aimed at improving the
probability of mission success of the Asena. The three areas of effort
under AID included: '

a. An expa.nded Production Reliebility. Evaluation Program (PREP) ’

b. A thorough review of current acceptance test procedures and
specifications ’ and

c. A Cmnpbnent Screening Program.

AR oo




ATics roeciving impoic Itom e LD AFEF anl e oprex. Wsing progruas
{ir und WRSA) S5VA seplicd 2 LSS on T April i%3 with the followieg

. Standard jgenc. planc o inviude cliTY levels of
environrentzl testing in future PRIP -ownds.

b. PREP tes..in:r of progrems peculi..rs should be handled on
an individual progrzp busis.

€. SSVA recomiended that LMSC pursue the Acceptance Test
Review on an individual program basis und estublish procedures to assure
consistent and continuous revicw.

d. GSSVA endorsed the foliowing espects of the Component
Screening Program: Speres Screening, Component Pedigree, &nd Contimuous
Component Screening. Joint LMSC/iir Force efforts in Spares Screening
are covered in paragraph 2.

7. (V) gena Spares Screening
To ca.rry out the spares screening functions recommended in the

LMsC 'AD Proposal, a joint AF/L*BC Spares Screening Committee wes established

by SsVA. Chaired by Lt Col E. A. Lembeck, II of the AFPRO at IMSC, the
committee held its first meeting 12 April 1965. The purpose of the spares
screening was to increese thc confidence level and reliability of the
spares used on Agena missions. By the end of May 1965, the screening
comnittee completed screening of the Standard Agena Spares.  The Screening
Committee also made recommendations for a continuous screening effort.
These recomendations were forwarded to SSVA for consideration. -

(U) Agena Long;ﬁange ,Izg)raveuent n'osmm‘ (Phase IT)

The LMSC Agena Long-Range Improvement Program (Phe.se II) Proposal
wes received by SSVA in February 1965. The objective of the proposal was
- to incrcase the orbital reliability of the Agenu vehicle through hardware
changes. Some of the major hardwarc changes proposed included: simplified
engine control circuitry, integrated guidance module system, decentralized
power conversion, UDMH actuators, improved wiring, and improved connectors.
SSVA approved the following changes in u letter to IMSC in May 1965:
improved wiring, improved connectors, P-TOO and P-TOl changes, pressure
transducer improvement, and new J-100 umbilical. IMSC was requested to

provide additional information on the following proposed changes: simplified

engine control circuitry, new three axis accelerometer, and propellant vent
coupling redesign. LMSC was scheduled to present this information 9 Jul 65.

9. (U) This report is classificd CONFIDENTIAL because of Paragraph 1,
vhich reveals Agena flight success ratio.
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1. Muring *b= periol tke Froswmemezt ani M:éestilsa Dirlsiss (.:s'm:)'
. supported the Agens Sirectorate By issmancr 87 T oew coeliras:s, definltizatics
of 2 letter comiractis and sd=Iinic iz T

® - - . bnd b
130 LT <3 siive matoacis. Tatal esti-

zated yalue of thess camtracts s apsruxizately $i50,000,000.

2. During the pericd decision uas zmede to ifrestly prosure froc Bell Asro-

- systems Company the Agena engines and lurnish ongines (o Lockheed Missiles
and Space Co. as Govermment-furnishei equipment. The first buy was for
rifty-rive, 6096 engines and two {247 engines Tor the Gezini Progrom. 1In

. order to meet the requirements letier consrect AFOU(695)-766 was issued.
Fegotiations for the definitization of this letter contrect were ‘scheduled
for July of 1965. Contract is to be definitized on a Firm Fixed Price basis.

3. During the period Letter Contract AF O4(695)-T22 was issued with IMSC
for the follow-on dbuy to the AF-451 contract. This letter contract is for
the delivery of 57 Agena vehicles with engines furnished as GFE. - Negotiations
started during the period for.definitizetion but were not completed prior to
30 June. -

L. During the period Letter Contract AF O04(695)-737 was definitized into
two individual contracts, AF O4(695)-6C8 and AF 04(695)-689, for launch
services at ETR and WIR. .For WIR the period of performence was for 15 months.

5. During the period the first Basic Ordering Agreement, AF O4(695)-569 was
issued with IMSC. This contract provides for individuel cost reimbursement
calls on an incentive besis for Agena engineering efforts. Also, a fixed
price BOA was forwarded to IMSC, but has as yet not been signed.

6. During the period Letter Contract Amendment No. 27 to Contract AF Ob
(695)-129 was negotiated with all the overage CCKS to Contract AF 0%(695)-545.
The emendment will be incorporated into the AF-5U5 contract during July.

T. During the period a complete screening of all spares to support the Agena
Vehicles was started. Upon completion of this screening a system of spares
rotation will be instituted to preclude the obsolescence of spares inventory.

8. During this period the GCeneral Accounting Office has undertaken the
investigation of the Minneapolis-Honeywell Co. subcontracts under the IMSC
production contract for pwrposes of determining if excess profits have been
- generated. Final decision had not been reached as of the end of June.



9. Tact-finting st Jell o8 J-5 My LG5, crtabdisled ite fuot tind
seplacament of cerialr ezt Jacllitics wefe wgksily requized. The
Agens Directarate madcGenecessary noacy ($260,000) avatishle for the
regquired replacenent. /.30, a caxplets reviev of all Macility iftems
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California, during the period 1 July 1965 through 30 Jun= 1967, vas negotiated
with IMSC and distributed. Thccontractnrisreqtdredtomintainteststands
.1 and 2 and associated block house in a2 condition to receive systems and hot
mtests- i

11. Burner II Progran with The Boeing COmpeny, Seattle, Washington
finalized 30 March 1965 to be effective, April 1965. Comtract AROL(695)-Th
- covers fabrication, testing and delivery or three vehicles to IR to be
_testﬂwnbyaMue Suit AF Teanm. ,

12. During the period Contract AF 0‘&(695)-715 vas negot:latea and definitized.
This contract covers the requirement far iuprovezsent of the Environmental
conditions for the Agena Vehicle. This required study, enginecring and
nodification of AGE equipment. :

the period effort was started and negotiations completed on
C AP d&? )-821. This contract covers the updating and modifications
for the AGE Power upply. The L/C was not issued nor definitized prior to
30 June. ‘ '



A. Spaceframe Subsysies (3:/2

The following ivems s mce e or cesiviiies of -he sSpocerrome
Section during the subject time puriod. Principal secuior effor-t was
provided for the Titen 11IX/Agena, Gomini Agera Terge: Vehicle, Zipcord
Separation Joint evaluations, review of program plans and 53-013
configuration control with review and ectiorn on design chenges. 1In
addition, continued support hes been ziven zo programs using Agena.

1. Titan ITIX/Agena

A progrem.has been selccted to use -he Titan IIIX/Agene
combination. The Agena/Booster adepter design is essentielly the seme
as proposed previously except for more sccess. Design of the booster
adapter is virtually complete with neerly ell engineering released.
Ihe one major unresolved design area is the primecord separation joint.
GCreater vehicle loeds dictated an increased skin thickness in the
separation area. The skin ie up from 0.1%3 inch to 0.160 inch and is
changed from IM21A-T8 to HK31A-T2: magnesium alloy. The skin thickness
to be cut with the primacord remains the seme. To validate the pew
Joint, twenty panel tesis were conducied. Thae cuiting action was
satisfactory, however, ihe prirmacord cherge heck-up ring cracked on
nineteen of the tweniy tesic. The back-up ring is the rineg presently
used.

Static structural tesiing o’ ihe toouter cdapter iz scheduled
to begin in September 19¢5. Testing of the ndapier will be combined
with testing of the Titen I1IX {orwerd section oard will be performed
by the Martin Company at Denver, Coloredo. , .

During the last four months o the 1cport period, e substantial

. effort hag been expended on the toial interface between the Titen IIIX

and Agena. The preponderance of discussions on the interflace concerncd
oystem compatibility. One mnjor prohblem remaining is time phasing in
the comnand destruct circuitry. It eppears the Agene may destruct and

-thereby damage the destruct circuitry before the Titan atteins

irrevocable destruct. Another problem of redundent discrete circuitry
for reliability purposes will be achieved by design changes by both
IMSC end the Martin Company. Other circuitry improvements will be
made at the same time for improved reliability. The Standard Agena
pin assignments will remain the same as presently used.




Tor Aoem2 Tl ocoiilx mlltr nisembilec cad sppo-lin:
sirpsare will e sirams !:-::e.. ) mee, Be reouniresmeel 28 e iunn
IFAX rTotTorockes o3t cotmiitiszn., The ~virss e laczsd gt the u.
end of Titan Stase IZ. The lons ooems o= Setveen che rosrcs oo
the vehicle center lize resulls In @ sending nomen® increase of hoo_‘.
et vehicle separation for the one retro oul cozdizisa. The sirenzih
increase will resull in ‘wo pounds sddfional &t section weight.

2. Gemini-Agerc Target Vehicle

GATV Shroud Evaluation. Bascd on a {light failure history and
insufficient engineerinrg confidence, the modified A-12 shroud has not
been considered by the contractor to be flight worthy. Certification
has, therefore, not been igsued. Afier conducting a detailed design
review, both Aerospace and AFSSD personnel have agreed with Lockheed's
conclusions. Recommendations have, therefore, been forwarded to NASA
regarding the nécessity of certain structural modifications and subse-
quent qualification tests. This efTort has been authorized and’
procedures are being implemented to carry out this work. A detailed
reviev of the test plan will be made prior to any iesting and a date
analysis will be executed upon completion of all tests.

' GATV Control Systenm hnalysis. It has been the aim of an
Industry~-Government Team to evaluate the capebility of the Standard
Agena Control System for the docked configuration. To this end, this
office has participated in numerous test discussions and related tech-
nical reviews. To date the McDonnell Corporation has performed a
series of full scale dyncmic response tests using a Cemini spacecraft
end the forward structural sections of the GATV. The data gathered,
relating to damping, cross-coupling, and nmodal frequencies has been
made aveilable to Massachusetis Institute of Technology and used in an
analog computer progran. The latter has been completed and the results
reviewved by all parties concerned. At this time MIT is awvaiting
additional information from McDonnell as to damping cheracteristics
before executing their finel progrem. Existing results indicate that
the stable gain region for the Standard Agena Control System does not
‘provide an adequate cafety margin and that a modification would have
to be incorporated. Such a change is under consideration.

Structural and Thermal Acceptence. To insure that all
structural and thermal requirements are met for the Agena Target
Vehicle, this office has undertaken a continuing review of these :
technical areas. Specific problems have been attributed to galvanic:
corrosion consideration, clearance provisions, secondary propulsion
system alignment verification, mating surface tolerances, and plumbing
integrity. At present, a final study of primary battery characteristics
is being performed, the results of which will be-used in a thermal
analysis of the type 1C batteries. Their operating temperature is
criticel and every effor: will be nade to mintain then in the proper
environment. - ‘

.. il isidlh . & ‘-‘“
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‘JIn en atienps to elixinste periicle conilaaination dnrin-

. booster adapter separazion and appreciadly reduce the longiiudinel

- shock induced into the structure, the Air Force has funded Iockheed

to investigate the zincord joint for possible application. A Phase

I development effort was completed which established a thermal environ-
ment of from 70° - 350°F for the joint. To find a compatible jJecket
naterial to contain the primecord, an interim test effort was cerried
ocut at the Lockheed Santa Cruz Test Bese. 3Both a single material
(silica filled neoprene) end & composite (Viton A with silicdne rubber)
" have proved.adequate. At present this office is evaluating & cost
pronosal for the Phase II development effort. This eight month
program will hopefully recult in a well integrated system with optimum
functional characteristics. Under a new contract sgreement, an AFSSD
work sctatement is being written for this Phase 1I effort. :

L. Plumbing Improvement Progrem

Since Januvary of this year a-gread deal of progress has been -
mnade in upgrading the quality end thereby improving the performance
of the Apenn plumbing system. As the result of a Joint AFSSD-lockhecd
Industry Jurvey lasting -vo weeks, many recommendations were presented
which have been reviewved end to o varying degree acted upon. The
ollowiae {ezn nre come of che chanpes vhich are to be incorporasted:

In oorbial ::r*!*: inpier has been pus into ugse at
Inckheod wnich product-.. wers lsn cualiuy wuve Clares {n accordance
with & IS8 Pelie spestirion.fon,  Jf.hin “he pees Custure all vehiele
Jlares wil) be of hln e, ' ’

™ wUanlnize nin. letkase ard cer.ainly reduce unnecessary
-c-pnl- action r “he lawwch laie, procedusez have been inftinted to
qualifyz a aev Vizeints “OL° ny. el aleeve, This separable connecior
has been a'.ab.Jee'.ml n s prelinizary dealien reviev and all conclusions
Infticate L2 will Do ts sder of maenl “de !mprovemwnl over the
exiaLing “AR® deal 2. The latier wna developed for use in hyndraulle
systees of propeller S-iven alrccafs and no. for high pressure pneuanas!
lines of spece w*:tch—s. '

4ith the levelopewrat 07 zuth aysiena as the B«70 and the
caial apasecrat, the lachaology of persmacat jointa has isproved
ateniricantly. I-n indursion brazing technidque has {ndlcations of
pread applicatian "o Loth vealile ant AGC equipnent. This process
vill very shortly dbe zublesed o eviev olonz vith other possible
approaches w0 pereasen. 'oln-. desion,




The gallisiy of ibe Jeeea ubimg, sarilozlaciy aluxioam,
s been cuzsidered maccepiadic at times. ' inssce gmlity, uding
%111 de procured oo & regular tasis. X vendor das deen cxilecied
that will de able :0 el the rigld DGC specfification.

mmmus other innova:zions have been or will be considered vhich will
collectively reduce plunbing prodlens %o a very lov rate of occurrence.

S. Lockalloy =veluation

~ In order to effectively reduce vehicle inert weight, through
- use of en efficient structursl material, Lockheed has expended in-house
resources and effort in the development of a Be - 38% Al alloy, herein
referred to as lockalloy. The latter closely approaches the strength
characteristics of pure beryllium as is used for the Agenma's forward
section skins, but unlike beryllium, it possesses fine ductility,
formability, weldability, and machinability characteristics. ILock-
alloy is considered, from 2ll indications, to be a most efficient
material. It can be subjected to complex stresses and high loading
conditions which other materials cannot tolerate due to weight or
loading limitations. This office iz presently supporting lLockheed
in their attempt to "sell"” lockalloy to the Materials lLaboratory at
Wright Patterson AFB. If the necessary evaluations are performed so
that a design data handbook can be compiled, both the Air Force and
.industry will undoubtedly find numerous applications for lockalloy.
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o Jemamrr 1Mt e declilze vac mads o procure this engine
Sirert fram Bell Lerosioions Canpesns &3 Az assoclate comlvactor. The
:':-:‘.eag‘.aesaaer'.h.z-m < armansenens will be 3/K 679 end 1s
scheduled for &eliven Iz July 1955. These engines ¥ill be furnished
- 2FEZ to the lotkheed Misslile ax? Space Campeny for use in the Agema
spuce vehicle. Pifiern ecgires have ocen floJn during this reporting

rtod wih successful engince operatioa 2e all flighcs.

2. XIR31-3A-i3

Tais engine will also be procured direct from Sell Aerosysiems
Coopany as an associale contracior end furnished GFE for use in the

Gemini Agena Target Vehicle.

The oxidizer gas generator valve has continued to be plagued
with problems and is undergoing guite extensive manufacturing :
technique changes. Completion of the flight verification program is
now scheduled for 3eptember 1965.

3. Secondary Propulsion Jystem

- Regulator Redesig. The test program indicated the creep
problem to be e nated. However, the regulator demonstrated a

rapid ghift due to cold soeking. A test program is presently under-

vay to demonstrate that this shift cen be pre-set-into the regulator
by cold soaking durin_g the acceptance of each regulator.

Trim Orifice. Difficulties encountered during acceptance test
of the SPS thrust chambers revealed a tendency of the propellant trim
orifices to cavitate a flip or change performence. A test progrem
determined the proper relationship between the trim and metering
orifices and the flipping has been climinated.

4, Veh:lcle 5001

This vehicle, with two SP3 modules and the first production
XLRB1-BA-13 engine, was successfully hot fired at Santa Cruz Test
Base. Pollowing the hot firing the First Article Configuration
Inspection (FACI) was conducted on this vehicle. ,

5. Propellant Feed, loed, and Pressurization S;fstem

A progren to develop a 15 day on-pad-wet capebility for the
propellant fill coupling was initiated. The coupling will elso be
made non-interchengeable between the fuel and oxidizer sides. Incor-
poration of IMSC-Vandenberg design chenges into the ground- 5 on
the vendor's drawings, will eneble -follov-on procurement of the ground-
nalfs. None of the ground-halfs Lave deen procuved for several years.




N

During this repor. period ooe 3-013 resin: :zissioz ws flows .
wvith successful restar: achieved (Seapsis:). T™his ums the firs: 3-013
restart vehicle vithout a cold ges systez to =mintain propellants over
the sumps during coast. Passive ullage conirol was not fully denon-
strated, however, because pre-flight analysis indicated that the

" propellants remaining would be stabilized over the sumps during coast.

6. Sensor Bar Pinpuller

A redesign of this pinpuller was initiated to eliminate the
corrosion problem and the retaining spring menufacturing problem.

. Development testing has been completed and mnufa,cturing of qmlif:l-'

cation units initiated.
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le Percomacl istor-

- 8. 3udsyrtem seralng 2fs 0ot sueas oariss Ind sall o7 5T u)e
Current utilization is oc follows:

Auth Duty/Req

Keme Sunction grade/Grale Ar"&![AF&

* T, D, Pedarick Sr Project Officer Cept/Me) 282112825
G.- R. Pisarczyk Project Officer/Pwr Dist 1lst Lt/Capt 2821/2825
#4R, L. Bush . Project Officer/Pwr Source 1/1t/Capt 2895/2825
L. M. Kikuta . Project Officer/Pwr Conv 2/Lt/Capt 2821/2825

* HNotified of impending "Return to Cockpit" Ass:lgment
## pocs NIT August 1965

'b. Participation in Using Program acti'vity significantly increased
with added support for Burner II and Titan IIIX, additional Using Program
Flight Failure investigations, end the new component study, development,
and modification efforts. '

2. Component History:

a. Pover Conversion Equipment:

(1) Type IX DC/IC Converter - A third flight malfunction of this
component occurred vhich resulted in a 50% loss of the Using Program's
misasion. The failure is believed to have been caused by loss of the
negative output series regulator. Corrective action was to initiate individual
unit evaluation and selection for flight; to require temperature cycling .
during acceptance to detect poor workmanship and marginal piece-parts, to
accelerate the modification program (Type IXA), and to utilize a redundant
(2 converter) system for one using progrom. Performance for all.other flight
vehicleo and in all special ground tests (PREP, et.c) has becn satisfactory.

(2) Ampere-Hour Meter - One flight malfunction occurred, however,
1to extent vas minor and no loss of mission was experienced. The malfunction
is believed to have been caused by a "flip-flop" failure in the digital
readout section. Temperature cy:ling during acceptance to detect poor
vorkmenship and marginal piece-parts has been initiated. Performance in
all other flight vehicles and ground tests have been satisfactory with the
exception of PREP Round IV in which continued out of specification conditims :
-were cxperienced vith the veriable ﬁ-equency oscillator, (VFO).




(3) Type X DC/DC Converter - Mo -significent ground or flight
problems were experienced with this component. _Use of this converter as
the BTL guidance system power supply is expec %o stop if satisfactory
results are obtained from a feasibility sf.uiv on operating the BTL system
on unregulated nc pover.

(4) Type XIIA, DC/AC Inverter - Flight performance of this component
has been satisfactory however, two ground test problems were experienced.
The varying load conditions of a payload tape recorder and the sequence
timer motors caused reflection of a back voltage into the output of the
inverter producing excessive voltage modulation. Corrective action was
to replace a series resistor in the output filter of the inverter with s
one microferad capecitor which blocks the back voltage. A minor problem
of continued "out of specification" condition vas experienced with the
crystal frequency control in development ure tests and in PREP Round IV
Tects during temperature extremes.

b. Pover Distribution

(1) Six bacic Agena clectrical Junction Loxes have conplct.cd PREP
Round ¥ Test vith no indlcation of mnomalices. v

(2) The main powver dictribution box wac madified to provide for
linear acasurement of pyro bus curreat (eiinal coaditioning) end by ine
creasing accest Lo pyrotestalc power fuactions ror using programs.

z. Powep Jources

(1) Primary Sastreric: - Intermal encapsulation of all coaductive
surfaces and lncreasesd trerual ©03a%rol bergun in Dec 1960 has provided for
prodlemefiree porformance of Primary Batterics on all flights during the
past six months. Ilacreassd attention 1s nov being placed on activation
and haadling »f batteries daringe the prolaunch ectivities. Preparation
of & nov detalled astivatiion pmatedure was camplated fn May 1955,

(2) Type 17 Dattery - Lualification of this better) was completed
in May 19%55. Thw Type 1 7 na: Increased wob stand capability by 308 and
pver density ans ragecity by 104 over those batteries previcusly used.
Molification of the vealcle tO pe:mit isstallation ia the Standard mn-
forvard rack and the UPA Kit 13 now uniervay.

(3) oceconiary Battesles - Ground fallures and rejeetion during
ynunneh ehargiag 37 Uw uestrust system batteries (Type ¥V and Typs VIA)
sharply facressed jurias Jume 170). lastequate vendor quality coatrol ua
iaproger charglag practlizc: arce suspected.




te Fvoceiuot:

{1) Tor LOWL:c semiac W Touul %O e semgiiler i S
axis 1o sigusdidal wit miir: Lo e resfae fmun LoUL 83 UL P
elinminate tais prodlex, odifizstions wor: amic 7 %o Texdor waion
consisted of adding a stiffener spriag Lo ne stnsixar, contacts an
t0o the coil support structure O provide stiffealzz to the relay cen.
Since the above chaage did aot affect form, Jit or fimction o part aumbe:r
chenge vas not nmade end traceability was proviied torousn lot mumbers oaly.

- (2) . Certain types of glass diodes similar to the LSBU81-001 Leve
exhibited a failure mode which consists of cracked or broken glass outer
ceses. The cause appears to be primarily due to stresses vhich are exerted

_ by’ .the conformal coating material primarily when exposed to environmental

stress test conditions. The impaiment of the electrical cheracteristics
vary from slight degradation of the forvard current/voltege characteristics
to en open diode. : ' . '

(3) Connectors - Rejection of Deutch DIK ani Hi-Rel equivalent
connectors due to split and torn grommet has become increasingly serious.
Although early evaluation indicated deficient desizn was responsible, the
actual couse was determined to be due to the uce of improper or inadequate
tools during the assembly oreration and leck of quality control. The con-
tractor vas requected to eliminate all improper chop aids and tooling; to
provide adequate ctancard tooling; to use o harder grommet material (50 shore
hardness silicon ruboer); end to initiate operetor certificetion, work trace-
ability end retraining class-:.

s+ 3Specinl Projects A

g. Type IKA Converwer - " hiz 11 month $009,000 cffort to modify the
Type IX DC/DC eonverter to witicirad ecrieln overload =onditlions and
externelly applic! voltager t.os progrectcu past the 1lgt scheduled decign
revlevs e flrst £l unit !n tentatively seneduled to be delivered
fa Febrinsy 1900, : . '

be TyPpr XA Cumvrester o Julin J179,000 cleven nonth effort Lo modify
ti.e Type X DC/DC converter v vitnetand certain overload conditlions and
rxtemeally applied voltaces e’ to fmprove relisbility may be cancelled
and ke BTL uldencs sryctez run 9 uaregulated DC voltapge as a meanc to.
aimplify the veldcle. eacihilicy of this change i3 being determined.

" co Type XIV Botters - A £lx aoath $225,000 cffort to continue develop-
ment of thie zinc-oxypgen battery system vas initiated in June 1965. The

-obJective of this project definition prograa ic to provide an optimun

electrical pover source with a ninimm energy density of 150 watt-hourc per
pound, a 50§ increace over silver-zine batterfes. The prime coatractor
(12C) is to conduct vehicle lntegration and accomodation studies and the
subcontrector (Eerle-Picker Co.) iz to conduet perametric ctudies ead a
functionel cell testing priicas. '




Lo ISPpriw Byar Neter - i 1 axmit (¢ masayas <2fast vas laltlated %
establish Lur desim segzirement O an improesi solld statsc Iateorated
sZpese Lowr arler ond O seleost = realor for lerzlitoeat.

¢. Wire Earnesc an? Coanector - An evaluation of improved "Spece-weiznt™ -

virfag end improved conneztors (KiS 1599) is cxpected to be initiated.

. Fuel Cells - Cooperation with the RUTD Lero-Propulsion Laboratory
in Fuel Cell development snd testing was begun in March 1965. Prototypes
of the Allis-Chalmers "capillary” fuel cell were tested to -6117D eanviron-
nental levels and discharged to an Agena Using Program Fower Profile.
Future action will te to assess expected follow on program requirements and
to assist with the FY 66 RTD Fuel Cell Progrem by providing funding and
technicel input (if the Using Programs establish a firm requirement).

4. QGemini Agena Target Vehicle Program Support

a. The IMSC Gemini Program Office was directed in February to replace
all of the Struthers-Dunn 10 emp relays identified by IMSC pert number .
1614945 that were used on the Gemini Agena Target Vehicle. The 16149LS
relay vas affected by rust deposits in the vicinity of the pivot pin on
the relay armature. The affected relays wvere replaced by the 10 amp Babcock
relay identified by IMSC Part Number LSL0533. . '

b. Review of the Detail Specification for the Gemini/Agena Target
Vehicle (IMSC 1417169) was accomplished with final SS5/C approval based
on rewriting separate specifications for the program peculiar Jjunction boxes
.and having these added as an integral paxrt of the detall specification.

_c. Installation of the 1S40533 relay in thce Forvard Power Distribution
‘Junction box required that the relay mounting bracketry be modified and a
subsequent need to requalify the box. The box failed the requalification
test due to relay transfer caused by excessive cross coupling of g loads
during sinusoidal vibration. Extensive testing was then run on the junction
box to determine an optimm mounting configuration for the relays and the
box has resumed qualification testing.

. 4. FAXCI for Vehicle 5001 was conducted in May. Drawings, menufacturing
data, qualification reports and FEDR's were reviewed for all junction boxes
"and conversion equipment. Harness drawings, harness installation drawings
and menufacturing, test and acceptance data for the harnesses were also
revieved. Subsystem C FACI activity (documentation review) vas completed

20 May.

e. Similar support was provided for a review of Vehicle 5002 systems
test data and for FACI of Vehicle 5002. o
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1. &ﬁ Coatrol Xlestranizs Assendt-

A redesign proposal progses slan wves r';::e.’.h.- frm DESS. A wore
Statement was prepared under 30A L-£. It Iz, nowever, defas acli
pending a study of a nev ¥CT coacert.

.Twenty-five transfor=ers usci in tte SCE will be replecesi effective
wvith AD-132. Earlier incorporation (AD-121) was not possidle as IMSC
required additional testing at the system level. These transfomers
vill correct the failure modes found during temperature testing. -

Tvo sdditional tests are being incorporated on tue FCE ATP to
ensure detection of transformer induced anomalies which were noted
on six Agena flight histories.

2. Flight Coatrol J-pox

The Flight Control J-Box test procedures incorporated temperatu.re
test:lng for all units effective with AD-llh

3. .Guidance J-Box

The G. E. Hi-Rel relay (LS 8453) was replaced because of teflon
contamination. There are twenty-three relays of this type used per
box. A Potter-Brumfield relay (with a glass actuating bead) was used
as a replacement. It was previously qualified. The change wvas
effective, in line, from AD-100 and up. For AD-83 thru AD-99 a rework
program wvas necessary. The box from AD-99 was used as a sample for
rework and confidence testing. The testing included temperature cycling
and a qualification level sheake. The sample unit passed successfully.

. All using programs accepted the reworked box except SP-7.

Temperature testing was ihcorporated into the ATP with AD-112 and up.

h.. Sequence Timer

The IMSC pmposal for a develoment timer concept to be used to -
- correct switch and counter anomalies vas accepted. A Work Statement
~ vas written and submitted for SSVA approval.

5. Yaw Seasor _
' A vehicle carrying the yaw sensor is scheduled to fly in September
1965. Progress of flight test plans was reviewed 5 May. Installation

drawvings are complete snd a satisfactory T schedule has been prepared.
The yaw sensor was checked out at MIT and then shipped to IMSC.
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6. laertial Beference Pociavw

 YRIC's A8062 (mull chasge), 36055 (TCk traac’Srmer caange), 63814
(closed 1oop stiction test) and 65817 (trmagistor pover soplifier
change) were incorporated into the IRP on one ECP. The Design Coantrol
Specification vas reviged to reflect these changes u-d asgisned a nev
number, DCS 1'061836.

7. Mod II Control Moment Gyro

. Two qualification gyros feiled to compléte the gqualification testing
" without significent problems. A lack of guality control during CMG
fabrication was determined to be the major cause of the problems. The

©  CMG basic design was determined to be satisfactory so IMSC issued a

statement of qualification. However, this qualification statement was
not issued until Nortronics completely revised their quality assurance
progran and vendor acceptance testing. The most stringent acceptance
test- change was the increase in random vibration to the qualification
spectral density for 90 seconds in each gyro axis.. - The delivery of
-flight gyros is expected to begin in August 1965. o

8. Yelocity Meter

The IMSC proposal for an improved Velocity Meter, DVM 1IA, was
accepted by SSVAE. A Work Statcment was written and submitted for |
approval by SSVA. The propoced DVM IIA will have better performance
and should eliminate most of the out of tolerance FEDR's associated
wvith the DV 1I.

9. Mod IIC Horizon Scnsor Uystem

The qualification tests on the improved UIC transformer and the
Sauereisen #31 encapsulated macnetic pickups vere completed. The UIC
transforser and the nev magnetic pickup were incorporated at S/N 850
and the Horizon Sensor System was reidentified as a -19 system.

The first flights of the Mod 1IC Horizon Sencor as an integral
part of the vehiele guldance system occurred during this pertod. Flight
data indicated nry good performance.

The fallure of the pressure transducers to meet smiﬁcatlms
created probleams in production of barizon sensors. Corrective action
in the form of improved process contols and procedures was implemented
by the veandor; however, the effectiveness of this corrective action is
unlnown at this time. This problem is not critical because flight
performance is not dependent on the pressure transducer.
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10. t Sc of 8

Aec-itteemormiudtttberequestofnﬁcmwpurge

. theSbnMAmspmo. The purpose wvas to eliminate components
. that were not considered flightworthy. Four subcommittees were
"ectabnnhedtoscreenspurufors\:bsytth,B,c,n,mdn,uung

criteria estadblished by the committee. Upon completion of screening
the comuittee reconvened to establish procedurcs for implementing a

. continuous spares screening program. The cmtinmn acrcen:lnc progran

is avaiting approvel by SSVA.
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magoetic interference characteristics. Thess changss were approved, and
a progran plan was funded for ACI to build and qualify an improved receiver.

ware performed during the period 2«17 June. Only minor probless were en-
countered, and the unit is now considered qualified. It is scheduled for
incorporation on Vehicle AD 132. ‘ .

2. Agena Type V Telemster: .
. _ a. :Tise delay and Modulation Amplifier: The Engineering Changs
Proposal roqu.tred to incorporate these two modules has been eompleted
and 1ncorpout:l.on is schoduled for Agcna D fA32.

b. . 'Mt_o; 'me Pifth Dimension co-mtutors have now been -
. qual:lﬁod. The main problem encountered in the qualification was in the
_design of the input filter and the application of the transistor in that
filter. ‘This problem was corrected by use of a iransistor of higher rating.
The new commitator design is scheduled for incorporation in Vehicle AD 132.
Lind Instruments, Inc., commutators wers qualified during the previous re-~

. porting pcriod.

3. mmm The Pulse Ampitude Modulation (PAM)

" Typs VIII Telemster that was installed on Vehicle 7001 failed at Vandenberg
AFB shortly before scheduled launch tims. The failure was caused by .
worlkmanship error in that a wire had been broken near a contact and only a
partial solder connection existed. It is interesting to note that this
error apparently was not caught by a visual inspection and it remained un--
detected during initial acceptance testing, engineering evaluation testing,
vehicle gystems test and initial vehicle testing at Vandenberg. The unit
that wvas installed on the vehicle ronw:lng this failure operated satis—

factorily in flight.

. wcg The qualification of the Transco Products,
Inc., lwitchmeaphtod mid-February, and the final design review was
performed on the 5th of March. The switch is scheduled for incorporation
on Vehicle AD 132. - IR . '

: Fom'l Aeam s cs engineers to inve atig.t.o hardware failures, failure
analyses, and comct:ln actions on Gemini-dgena Target Vehicle C&C equipment
- were met with inertia and passive resistance at some levels of the contractor's

- management. Air Force persistence finally led to a complaint by the contractor's
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‘At this.conference the company presented generslly-worded assurances
that all was well with the hardwvare. The Air Force presentation countered

“with specific information by the Configuration Control Office (SSVAC)

concerning IMSC's malpractices, and was capped by an analysis written and
presented by ILieutenant Colonel Greenfield on "Critical Problems Associated
with the GATV C&C Subsystem.” The presentation contained only documented
facts and established that upon an electronics failure, one or more of the

‘ following actions frequently were lacking:

a. Verﬂic&tion, :

b. Determination of fallure mode,

c. Determination of faﬂﬁre 'cauae,

&. Deterhination of degradation 1n associated circuitry,

e. Decision as to appropriate corrective action, and

f. Follow-up or implementation of corrective action.
With the existence and nature of the problem established, Colonel Greenfield
next presented a ten-point improvement program for the GATV C&C gear.
Among the ten points were producidbility improvements, furnishing a pro-
gramser memory assemble to Stanford Research Institute so that actual

hardware tests might be performed on subcontract 28-7041, adequate failure
analysis and corrective action, and contimued involvemsnt of design

~ engineers with their hardwre. A copy of the presentation is attached.

The response to the facts was predictable and immediate. The Company's
managing officers promised Ceneral Punk rapid embarkation on such an im~
prove=ment program and in fact later adopted the entire ten-point program
as presented in this sseting. Still unresolved was the question of the
original complaint. INSC top management requested substantiation of the
charges but substantiation did not exist. The instigator of the complaint
has since moved to another company. '

The ensuing weeks found Agena C&C engineers at the plant seeking '
evidences of improvement at the operating level. Assurances of good in~
tentions were received from all quarters within the company, but were
coupled with explanations that nothing concrets could be done until IMSC
top management should propagate written instructions to proceed. This
sluggishness generated additional adverse reports up through the Air Force
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organizations, a condition which for a tine gravely diluted the authority
of the task teax leader. During the next 12 weeks we kept the total effort
under close and continuous scrutiny, and were gratified to see a cohesive
effort take shape, but were disappointed at t!u snnil-lih pace ot inception.

6. quv Meantime several amalyses of

the equipment were undervay. One wvas a "worst case analysis" performed by’
IMSC R&E engineers. This amalysis was primarily theoretical and included
testing only of modules that were redesigned based on the theoretical
analysis. Not all Programmer XVI Modules were included in the analysis.

It mas to be completed by June 30 but was three weeks late. A partial
analysis was underway by engineers from Aerospace Corporation with whom

the GATV program division had a contract for technical surveillance. This -
was restricted to pure anmalysis and covered only a few of the problem modules.
The analysis of greatest importance amd interest was the one conducted by
Stanford Research Institute at Palo Alto, California. This analysis not only
included some theoretical work but also did include actual testing of the
Prograxmer XVI memory assembly. This SRI analysis turned up a number of
deficiencies and led to the redesign of several modules in the equipment.
Unfortunately this evaluation of actual flight-configuration equipment got

. undervay too late for its full potential benefits to be realized. A copy

- of the SRI amalysis  is attached. It is necessary at this point to em-
phasize the following fact: Had the original design been attended with

this level of care, analysis, and bread-board testing, the intensive, tight-
schedule expensive, last-minute corrective effort would not have been required.

7. GATV C&C Improvement Results to Date: The equipment is demon-
strably more resistant to interference, both conductive and electromagnetic
and, although quantitative data has not been assembled, both IMSC and AF
engineers feel that the manufacturing failure rate has improved markedly;
that is, few modules are found to be operating owtof. specification after
assembly. The schedule has not been slipped. The other day a IMSC exscutive
remarked that the problem now is trying to explain why the original schedule
had so much padding in it. Some changes remain to be made in subsequent
vehicles, the value of these changes outweighing the disadvantages of con-

- figuration change and cost. Other changes are characterised as desirable
but have not been scheduled for incorporation. Working against changes is
the lateness of the effort. Many of our questions this pring were met with
the answer, "That's being covered by our worst-case analysis.” Question:
"When can we see¢ it?" Anawer: "We're still working on it." The company's
worse =case analys:la had a publication date too far downstream to satisfy




praticed. Since a large number of unexplained failures at lower levels

of assembly makes system reliability suspect even though the system may be
operating correctly at the moment, the above philosophy, if it can be
- called that, clearly is not acceptable to the Air Force nor to any United
‘States Space Program. May this experience prompt the military and civﬂian
space programs to take a second look at hardware and its design, manu-

facturing and test histories. In addition may we remember that anl,ya:ls

by itself is useless; it must be folbwed by appropriate improvement.

8. GATV Vehicle Conf Imspection Ac ¢ This
began 10 May 1965 and ocecup the ensuing three weeks. It was apparent
"immediately that the improvement program had not impacted the first ve-
“hicle. In the available time 285 discrepancies were found by the C&C con-
figuration subcommittee. The committee estimated that potentially over
2000 such discrepancies could be documented and recorded were the time
available. Our subcommittee noted with interest and relief that the
acceptance team pronounced the vehicle unflightworthy.

9. Space Ground Link System: This syxtem, designed and produced by
ldridge is of interest to the office because it promises
advantages in its volume, weight, power consumption, versatility, and
mechanically-modular outer configuration. Preliminary discussions are
underway with the program office. -

2 Atch

1. Briefing Charts entitled"Critical
Problems Associated with Gemini
Agena Target Vehicle Command and
.Commmications Subsystem (2 cys)

2. Amalysis of ‘Memory Assembly, Command

* Programmer XVI (Final Roport.) by Stan-

ford Research Institute (2 cys) :
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. Xe meqnip-ent-odificetions havebeeuudeandennewequipnentpmided .
. under -the provisions of the Agena Environmental Improvement Contract,. .
AP ob(695)-715. ‘Tais contract, period of performance 1 Deé 64 - .31 Ju 65,

- m‘b-it,priortonm,areporbonastudyoi'ﬁ.'problenareesend
. -' reoonended solutions B 4 .

2.-- !l!echniul end. activation nanagenent essistance was provided to- the

" Gemini Agens Target Vehicle (GATV) Division during this period in support
~, ‘of 'the Launch Complex .1k, ETR conversion. A GATV vehicle on stand (vos)

cepability ve.e achieved on 8 Ju.ly i

._.34.'4 Lk Colotel Bawin A. Senkbeil vais usigped as chief, m Division
effective 18 June 1%5 . L.

h. Proposed 'i'itan III III:/I'J.‘L faeility. Review and comente vere provided
on Dete 'rranenittels and the preliminary version of .the ?ecility Contract .
‘ End Item Speeirieetion TI11-35000.. It has not been determined whether the ,
Aeeua vill bé a requirement on the facility, so the basic. conaiderat:lon was
.to insure that the. facility criteria and design could accommodate  the -Agena
,12 1t becomes a requireuent. IMSC vas provided: coverege in March under
~"CCHs .16 and 20 to review pertinent technical documents and attend interface
meetiugn.; A RPP vas :ubnitted to IMSC by the Martin Company for completion’

- of Phase 1B of the progru vhich involved definition of total Aerospace and
faeiliw requiments including complete epecifientions. The RFP vas
uncelled three. veekl later due to the tunding problem a.nd lack of. npeeiric
requirenents. . )

5. I.t Oook vas & nenber of f.he Source Selection Bderd eetabliehed to .
eelece a contuetor tor the Progru h61 rollow-On Progran '

- 6. Byeten 'rechnique for Autoutic Reeonfiguration (sma) vas initiated on.
a test basis on Complex 75-3, Pad k.. STAR will acco-pliah the flight-to-flight
engineerins required for the launch control systems using a computer .to

. compare the configuration to be flovn with the past flown configuration. The

output M be. machine’ genereted dravings end schematics from an input of the
_ _vehicle’ funcﬁion Ainterfice pin list. It is eetineted this syeten will save

25% < 35$ m nwxe-to-mgnt engineering.




are made to-Test Stations 1, 2, 3, the RACK Station and Venicle Systems Test
.. . Complaxes. 5A, 6, 9, 11 and 12,21l locatéd at LMSC, Sunnywle Calif. Similar
. modifications are being made at Launch Complexes 75-1, 2, PAIC-2, 3 and mc-a,
-+~ &4; the Missile Assesbly Building and the PALC-2 Technical Support.
S 1k i located at Vandenberg AFB. Authority for this progrsm is SP-12 lctter, .
Pmposed Ilpmve-cnts to, ‘the Agena m Power Supnly Systes (c), dated 23 Dec 6s.

S '8._ uegotnuons ror EIR Lainch capabmty COntract (icc) ar oh(69s)-688
- 'were cowpleted on 1T Feb 65. The definitive contract was issued 3 ‘May 65. o
7.7 The contract period was 1 Jan - 31 Dec 65. Thé negotiated price vis. $h,731,500
;ccma.red. to $6,833,0l2, the or:lginal IMSC proposed price. The reduction ia
L price vags due. to clarmcation cof the. requireuents of. the work statement and .
. "by elin:lnating the need for a- high level of manpower by restricting njor
e '.tcsting to a non-concurrent basis. 'me contract includes cost mcentives only

v Bchcdule chinges on' the Gemini Progrén snnounced 1a April résulted in a -

“,

- potentially concurrent situation arising between major tests on the Vela ~ . .
'Promandontbeaeuinil’rogm Aractmdingm held on.6 May 65 at ETR.

-+ "It wis determined a:requirement for concurrent testing existed. A Supplemental
... Agreement . to. m Launch Capability Contract was negotiated 27 May 65 to provide

capnbnity to. _perfornm major tests on a concurrent basis during the months of .

V ) ,.Junc, July and Ausnst. Such concurrent testing capabinty costs $369,150.

SRS | 10. '.I!herc sti.ll relu:lns a potential requi.renent to conduct m,jcr tests ona -
. * concurrent basis during "the remainder of CY 1965, so the contractor has _
'-_suhmitted. a Ictter Prqpoul to. continue thé manpover levels approved for June, .
7 July and August ‘throughout the year. 'This proposal will be studied in July - .

.and; 1f the requirenent exists,. procurement action will be initiated in ea.rly

'August to insure continuity or effort.

Negotutions for wm uunch ‘Capability contract (wc) Ar oh(695)-689

ucre ‘completed in December 1964. The definitive contract vas issued 10 May 1965.

| _$3°:768:l'88 Sl

mcontmtperiodml.rmssthmughslmsé mencgotiatedpricem

..
...

2. The, request; for’ Proposa.l Tor the Fbllov-On E'm ‘Launch Capability Contract
was 1ssued 30 Jun 1955 CELLS . . _
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nn Agena Ciafiguration Costrol Division ves iaitially

nhhudul by the: Program Director, Agens Directorate, to administer

Wwammm The Chief of the
Mmmwmnnmmmumm
D:lreetor, ull 1n addition to the initial Standard Agena configuration
w nsmibnity, for the period of this report, ves responsible
rwmmmmmmmm(mnummn),m
~IX conflguntionmnt (bofh vehicls apd AOR) and- participated in
thq fact: finding ‘and initiad ‘application of configuration mansgement on
mmucm.xmuom r«poutbmty :I.ngmmdbymmte
Ay Force mquhtions, APFSC-manuals; and other associated policy

doc\-.ntl. ‘mo n.‘lor mmin doe\-nt is Arscu 375-1. :

: m (bnﬂsqnuon Contml D!.vtu.on 1. nubnahed by the - -
Progru Di.mtor u s upu\te div!.sion vithtn the )gcm D:lmtorate.

2. m Alpreuutedinprcﬂm reportnmmimotthe()on- o
rigu—mtrol Division, continues to be.a major handicap. During
thcporiodotthioreport, tuootﬁccrsvontnufemdoutof :
sp.cq Systems Division and one out of the conﬂ.gnution Control -

- Division. ‘One officér transferred 1nto the Configuration Control

' Division. ‘The unit menning document requireménts remained the same

for the period of the report.: Manning affected the total efficiency
of the gpnﬁmtm Control: Division for the period of this rcport,
‘and’is expected to.continue the detrimental effect, until an. ap~
propriate dicreass in program responsibility or increase in manning.
The clerical problem is especially scute at the present time. At-

tu:h-entl 1, 2 uul 3, nluu to tho -.nnug problu.
3.." mon roncr AND mn m ,
| rouc;. .'sm ouu-, emc poucy is, w operate accorung

" to the appropriste regulations, manuals and specifications, vith as fev
deviations as is feasibly possible.  Configuration management (since

- 1t 1s only 3 years old by name, but many years old by principle), is -

a continual. nducntu‘ process both at the contractor's and in house.

. The conncuution Control Division continually revises and refines

methods and mcdunl for maximum accuracy and effectiveness, and
its ltu.ft:l.lavdhbhatmuuotomrqmctiou nguding

: conruuration uugeunt.

" b. Planni l_lg MOr develop-em during the period of this .
: report vere: . _



' Q) rumng of c-xu Ageu nrss Article. conﬁsuntion
tnspaeuo- (rla). , .

(2) het r.tnuns ror pmcuteuent or the Bell rocket enginc
(3) nmnung of the cedn.t Agcn speciﬁcuti.on progm

Y (k) Draff. of AF Olo(695)-722 eontmt, _eonﬁg\uttion mnt
‘ i.nple-enting 1nstructions.

. (5) Inplenentntion of conﬁguntion unagmnt on the Burncr .

II progrm ' . .

. (6) z:tubnsh-ent of conrisuration control progra for the
Genini Agem progm L ) o

A br:l.ef sumry of njor planning upects rollow~ |

g I ¥ mmnortmcmmmurm'--mwh )
vas to 1ntegute configuration mansgement, engineering and vehicle in--

. tegration into ¢onfiguration subcommitteses.  The approach worked vexy. .
“well on-the vehicle FACT, by eliminating duplicate effort and inspecting

the subsystem as-an entity, rather than treating specifications, drav-

ings, failure analysis, etc., mdivid\nu'y The u,jor problem encountered

. vas the aetm hardvm uxut.

- D hct for Bol.l. Proéurcnnt._ meo the
decinion vas made to.procure Agena engines direc Configuration
Control Division participated in the pre-contract, mt finding trip..

. Bell Aerosystems Company's knovledge level on configuration management .
.. 18 very lov. -The June 196k issue of APSCM 375-1 is on this comtract.
A hngthy oduccttns proecu h mucipnt.ed.

4 ' Finalizing the Gemini Agena ification .
' m-qorpro&umﬁin;ﬁmmmncﬁm
practice by the contrsctor to quote. full compliance on.some lpociﬁ.cnt:lons
: analtmudnmdthn, uhtnfuuco-pumommmdbythe .
~ "Alr Force, hlucati.ng they, had no Mm of complying vithout -
wore money.:- The number of nogotunou over deviations made the . )
, -mi.ﬁntion' ragru'ecpccinly cuboru-e :m s oehoduh mvpo:lnt. :

Drabt ot AP OM(6)

o L .."""_ 'do‘.
, nstructions. or rem I
vas tion of devistions to ANA Bulletin hhS. and 3 ation -

of the conﬁguution lccounting exhih:lts fm- the 1 Jtm. - 1ssue

Y
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This wes the ‘peagren to > 4
-q’nduwul mmmummmmum :
pogres.

Establishment of the Control
mo-lni aspect for this
__%ﬂmﬂm (Natiocnsl Aercomutics and Space Adminis-
tnti.on(m))., The coordinstion on each Engineering Change Proposal
mummthmemdmemcmm

funding.  Twenty (20) full hours were spent by the comfiguration -
management staff .educating the varim contractor pemmel on upects

: 'otthepmgrn

: i..'rmﬁs:ubanﬁmnmmi'wﬁssta OBJECTIVES: The major

or critical problems asiociated vith configurstion management during
. the past 6 month period, fall into three géneral. categorles. ‘!re.ted

’ uul:lvidud].y theae cl.tegoriu are as follm

Coa Wﬂ% Conf:lgn.ution mnt is a rchtively nev
mbject. Many. Air Force and contractor personnel are not familiar
vith the - requirements of APSCM 375-1 and equally unfemiliar vith' th‘e

. procedural functions that support these requirements. During the .
period of-this report, this problem resulted in persomnel (both Air
Force and contrlcfaor) other then configuration mensgemsnt staff -king
contiguration mansgement decisions. When configuration management,

) q?ued to new areas or.contracts (such as Aerospace Ground Equip-
ment

ME), or the AF 0k(695)-766 contract) the educating process by
the Configuration Control Division is usually a lengthy task, com- .
licated by several factors, such as the contractor's internal organ-

' 1ution, lack of standardized approach by separate divis:lm vithin
& contmtor'n organ:lution ete. - .

b.. c_miution- suua cilply, t.his gettins vornng ;mps
. (such as lpociﬂeaﬂon vriters, engineers, quality assurance etc.) to
talk to each other, naturslly reflects in configurstion mt :
inspections. At the Gemini Agena VEhicle FPACT in May of this year,
contractor personnel assumed their supervisor or snother group wvas
going to.take care of their individusl responsibility and the result
vas. & failure (as a collective program effort) at PACI. Company. -
mnt aid not create a strong communication atmosphere and -this
severly hn-pered the Air Force conﬁgunuon mlgors acco-pnsh-ent

. of hil rcq\ﬂ.red Job. ‘

S el T ntctiom “This wuld hdve to be"elﬁsiridd as the most B
critical % encountered during this reporting. period. On the

Gemini Agena Program it wvas discovered that the tion mnt
~ requirements for the Secondary Propulsion System (SPS) subcontract .

" 'were insdequate aod in error. When the contractor vas. quut_iomd on -

———
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(a) wox-k enmly vzth the: contmtor in the i-pluentltion stage
_to i.um ‘that theconﬁgnnuonmntetfortumuqundm
. villfunctionoffeetivelyin support of & given program. ' The. nev AFSCM
* “375-1 has’ expanded- the eqhuic on the Governunt contmtor mhtion-
> -hiptsre-t dcll-._:',, ) . Do .

. (3) Conduct bricﬁngs etthcr in honu or at the contractors o X
.. insure correct interpretation and therefore. increased understmding 1n
the nppncation of eonﬁgunti.on mnt. . )

(h) Standardize operational proceduru vithin the Conriguration
pontrol D:I.ﬂ..!.on to the maxisum exunt pouible.

(5) Uu cc-psruon “wherever poniblc to shov increased effective-
ness over other progrm or put cxperience.

. (6) Cont:l.uu-:l..l: eulute the nnnhg requ:l.ruents as related to
_tho mission and request sdditional manning according to specifics mot
generalities. Continually evaluate methods of operation to obmn

L. e - Standard Ag m .Jor ettort bas been in the conﬁguntion
. identification ares.: A -tutlv is being accomplished to ‘stresmline the
'_'.opeeiﬁeauonpropnnnd-kc it more managesbls. ' -The. IMSC drawing -

' otrmtundlomdlmiuon - This stulyin scheduled for the period
.,or ‘the . next historical report. conﬂmrstion accounthg is still poor
anduttqtambcingﬂetonpm 1tbutthemn1n¢lmution

) ukes it a hi.t und. ™R proceu. ' :

RS B AN




to raise the knouledge -

teuwtoaulrsupporungpoduon.

doet-nt. m"d.tvilion nlo Provided inputs to the nev, AFBCM 375-1-
lﬂubit on- Anterface.. Because of its critical nature, interface

Chier, Configuration Control Div

e e e ey e e pye

doct-eutctton, “mast; conti’mc to hold a high priority on the configuration |
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SPWC/Capt Kiageen/ 313V
Seguest for Positica of File Clerk-Typist for Configureticn Matagement
ofeiee (0DWIC) :
SOVA (Cagt Boshon)
1. The present maaning of the Configuration ¥anegensat otncé culls
for cns clerical position. The title 1s; configurstiun cuntrol clerh,
The job description by activities is listed delov in Lvo columms; iirsc,

what the Job description calls for, aad second tiw nct.m.l.ﬂgumsbc..m.
on an evalustion for the past seven moaths.

- Job Description Actual
Support CCB Activities 50% . * 704
Twring ' 15% - 30%
Meil Ruus - 10% s 2h
Prepare Travel & leave . _

Orders . 5% . % 154
Bafe Cuard Classified 5% : S5
File Maintensnce on 54 5%

Clessified -

Receive visitors & ulcpaou .

Calle - 5%
Control of Draving File 24 i « 0%
Specification and Mamunl

Hadntensnce 24 * D4

* Indicetes actual percentage in relation tn prescnt duties., Vicre
feoctor is higher than called for efficiency foctor for all aress
decrossed. Where Sfactor is lover S8VAC staff mamhiern took om the
additional job, becauss of clerk's inability (hecause of worklond)
to accamplish the .task.

2. In requesting sn edditional pooition the follovwing facts vere
considerod.

a. The primary mission of the Coanfiguration Munngement Division
is the identification, control and status acccunting of contigurations
of vehicles for vhich managenmernt responsibility rests with the Agena
Directorate. :

b. The primary results of moat coafiguretion management nctl.vitiee'
is documentation. Sows exsaples are, letters, specificetiouns, porticns
of wvork statemsats, implemsntation docussuts, rccords, engineering

v

\ME (SigNATURE) | Capt Kington] /.,

r

\TE

N
’

10 Feb 65

[IYTW 2 )
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o Nany of the abwe &cCulrts are aaln'ataC ia the CoallPwe lon
n—.—numr« mmmmuwmru:m withia
the ditectorats ant by using program persosmel.

4. Since the Chiel of tac Confliguratioa Nanagemeatl Divislon rcports
- directly %0 the Prugram Director igeoa Dlreciorsic, 1t 13 mandatory cthat
the iaformstion maintained ¢ of the highes® uality and in an orderly,
easily usable condition. -

e. Bince configursiiin management is » relatively nov area of nystems
Prograa management, many letters nre written oilther to cstablinh pulley
or provide ilnterpretation. The Jov level of the cuntracturs knovledge in
this area has been very apparcut in past moenths sl recponcs L0 CUITETHAEt it~
tractual requiremente has been ulov, therefor the smmint of letters has ™.
bcen excessive.

f. ALl conﬁgumt.i.ou mnngmnt. office: at 3."D vith prograns ilLe
magnitude of the Agena Program (and in some cases rmaller programs)
have a2 ninimm of two secretaries.

g. The nJor sreas vhere addluonu. efiort 18 raguired are t-yplng
and filing.

h. The pez"tormnce of t.:tc'cdnﬂguut.imx 'cbllt.")l‘\ clerk has been
coutstanding in all arpueels of the Job deseription but the magnitude ¢!
the work does not fit the Job descriptiona.

1. The Job description vas writtan and classifizd in April of 126k,
t that time the uvnly major program was ftnadard Agenn wd using Ppirogi s
activity in configuration msanagement was very lov. Configuration
managencint of AGE wes nonexictent.

J. Presgently the Configuraticn Management Division supports tvo
major programs, and 1s in the prucess of placling AGE under contiguration
mansgement. Two mejor nev programe are in the work stateaent stuge
at the present time.

k. Vhen ons clerk attempts to suppor: five siaif members and the
division chicf in the activiiies referenced in (J), the time limitation
is severe and creates a back-log in typing-iling and sssociated
administrative duties.

1. In April thios administrative back-log wvas npproximately 3
months. Through concentrated personal effort the contiguration coatrol
clerk hao cut this to approximately 1 month tut all efforis to bring
it belov this point have little or no effect duc to the time limitatlion.

m. Vhenever possible configuration mnt staff newbers assisi
the configuration cont:rol clerk but is is intuitively evident that thic

is a ml cation of Lime and ability.
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z. Captala Xingtos 2as seviesd or resriles tac erafiguration
Easupuaeat S0P°’s L0 obtals ai.lmuz cffectivese:s basred o mixioum
saaniag bet Laternal nreceduze. contime hh.pnunhthmm

and filing area.

0. Wensver & typing becklog existe gﬂoﬂ.un mist be ascignd
o written communicatious Lereby sloviug down the overall communicetion

response of the Configuration Mansgement mualon.

Pe ‘whanaver files are it a subetasiemd or aoastandard condltion
my are hard to uso (especia.u.y for personuel vith lece than intimuia
kuovledge of their conteats).:

2. Coafigurstion manageaent by its very naturc, ido-tliyirgs, contrsiling
and accounting for various configurations turns oul a loc of corracponsenc:;
receives a lot of reposrt; A many times decomes involved with cofficial
correspondence of other offices vithin the directonu. The volume

figures are approximately thege:

Latters wrl.t.ten per dey (Ave ) : -5
Reports distributed per mouth Averace) 20
Comsclidated change:c to Sprcifications disuributed ver mouth
(Aversgs)
Internn). recordu cannged per wwek (Avernge) 3
. Thio give . total avcrege of kO documents createw or badled per

veek,
Job responsidbilitiec in this area would ruu an avernge ol 50,

3. File msintennuce ant preparation. °‘This un axea that hus boen hadly
acglectnd because of tin: limitations imposcd by cu~wnt clericenl
manning. Job responsibility would consist of eecing ihat folders

vore properly identified 11 cccordence with the file maintcnance plan,
see that all tolders wciv: in proper order (there are soluers cther than
cpecification folders), mointain control over the 1ile to Lnnuss pw-pnr
accounting for items removed and insurc follder: c.uered zre in the
corroct order or position. Accomplish sdditional tacks concerfiing the .
files as directed by the configuration management of{icer in cihaige of
internal procedures. The time factor for thic portiom of the Job ie

Lo { ]

L, Maintain in en up to date status all reference documents used by she
configuratio, menagemnnt, ataff. This lnvolve:r Military Cpeeifications,
¥ederal Spscifieatinne and eixy $6D dlreciives or epplicable documente.
ihe time factor here L 55, Tie valume factor ic sunroximately JOU

ancumants.
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'5. s recoestisg an additicmal pasitica tBe teibl sparoech (s o wvrite
r 3t Gaseription of vihetl areas of the office operstios oees attestios -
that are 20t recelving the Teculred attestiom nrs.

a. SBYAC is thz documentetion center for the clrectorsie. In Xlae
vith this recponsitility, there are two major wrees that scud iasediacte
etlestion. Yor other areas ase proposed Job description.

(1) SBVAC has one full sufe containirg nothing but engineering
dravings. These dravings arc of little or mc vaiue o the cnglneers ‘
that must reference them because they are ao: flled chrou:logically ant
they.are not up w datc. Voluwne wise therc are arproximately 20,050
cards vhich require pariodic revision to keup only the lcutest most ¢-rroct
informetion in the file 10r reference by Agens Dirxclorate: emluecs.

Job responsibllity ia this area Wl be to kecp zhe files un W dat

. (after first runaing them tarough the sorting wachine to establish the
initial order) revising theam porliodically ac revisions come in, or new
dro\d.ngt are added to the file. Time factor would be 1u%.

(2) BBVAC has oue safe completely full and another safe two -

thirds full of Standard Agena spucificatione. Thuse spescifications

are sll coutraciual documents and are conetantly boing used Ly msmbers

of the SGVAC staf! to nerfons the primary miscion, and are continually
referunced by olhir offlce:. wvithin the directorutc lu the perfvimance of
their individusl jobe. The job responsiblllit; iw:uv would be to standardice
the wvorking riles o0 that they would be more uschic and aot require a

lot of digging to J’ind vhat you arve looking i'nr in a specification fuldev.
After the initial effort this task would level ou-. at about 153 of e
Job description. Voluae wire thore are spprovimately 160 specifications
on Standard Agena alone. Gemini Agema will add a2t lesast 30 to this
ouaber and the nev program viiich 8S8VAC is taking over at the present

time vill add at least 40 more. Agaln it must be cmphasized that Lhese
specifications arc alvays in = modile state. They are either bLeing used
o going through change or revlnlon astion. .

LAWRENCE 8. NOLAN 1 Awch
Major, UBAY Job Dercription
Chief, Coafiguration Mrnagouent Div

SR a 00
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1. Qeasral: This b ls purformed as & 20rtica of e lalernal effort

of the Ageoa Cosfiguratioa Yansgemest Pivision. The orimmsy respoasil-iliti.e
of the Job are in the typing and filing ares, Jowvar the Job calls for

a neat sppearmme, the sbility to deal vith seople, 2 courtecus mammer,
inttiative snd sdaptability.

2. Specific Job Breakdown: (Duties and Responcidilities).

e. TIFING. Type from handvritten notes, rough drafts, or vurbal
comments of configuretion manegement staff nembers. Estoblizh and
maintain a working knovledgs of the types of correspondence that are
prepered by the coufiguration sensgemsnt staff. Become femiliar with
the correspondence procedures utilised by the Agena Directorate. Establicn
and maintain a working knouledge of all aspects of s typing sssigument,
to include; addresses‘'s, format, maber of copies required, grammticnl
accurecy and signature blocks. K'Y 3

b. FILING. Be responsible for the contents of all the coafiguration
manegoement files and maintain them in eccordance with the Milss :
Maintemance Plan. Uill vork closely wvith the coafiguration managemont
officer in charge of intermal procefures o standardize vherever possible.
¥ill maiotain control over all files Ly proper sign in and sign out

procedures. V%ill be respomsible for edditions or changes to the files,
and to individual folders as far as neathess, proper identification,
and conformance to cstablished procedures. Jaintaive fileae of dosuments
classified (o Secret and related material according to project concerned,
content, or special instrustions. Malntains en AF Fora 310 File on all
classified material, indicating identification dsta and file location. A
Insures. proper safeguarding of classified documents by eaforcing sscurity
procedures related to processing and filing of classified material. -
Frequently researches files to extrast information required for projecl
reports or correspondence. Screens files to vithdrevw obsolete information,
downgrede classification, or complets records disposition sccording to
directives. Types destruction lists and arrenges for ustmuoa in
w regulations. Maintains reading files. W¥ill maintain

the engi. draving files in the correct order and make caanges tc
the filea as required. %ill become familiar vith rvcording cocuments,
logs, etc., as to thelir relationship to the contents of the files. Meiatain
an swarensss of the genaral content of the fileu to ald in quick reference
to speeific subjects (c.g. ECP's, specifications ete.). 354

- @+ fReceoives visitors and tolephone calls, and from a knuviedge of
aseigned estivities of personmel, refers callers to military officers
ansigned, or amwvers inguiries of a general non-policy nature, being
tactful and courtecus in all conversations; determines that information

sttacbewent 1




f. DBe respousidle for coordination of documents or correspondence
vithin Spate Systams Division. This will require individual to establish
end maintain a knovledge 0f various office lecations and maintain e
gonsrel swareases of their primary funmctioa. -7

torks under the oupsrvision of the divisica chief viho makes initial

assigmmnts, and evalustes vork for compliance vith instructions, ep-
psarvose and quality. mlhd vork receives spot theck reviev. Oulde-
tin 4A3, corresponderce, filing and security
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SSVAC/Capt Kington/3337¢
SSVAC Operation (Impect of Disepproval of *ddttionul Clerk Position)

gSVA {Capt Roshon)

1. Prosently the Configuralion Managemcnv Livicion supports vo

major programs, and 18 in the process of placing ACE under conf'igucstion
management. Two major nev progroms are in ihc wark stacement stage

at the presont time.

2, whenover a typing bncuos ealsts prioriticr must be assigned to
written conmmications thereby sloving down the overall communication
response of the Configuration Mansgement Division.

3. then one clerk attempts to support five rtaft wosbers und the
division chief ia thc activitics, the time lim$tntion is savere snd
creates 2 backlog in typing-filing and assoclated acministrative dutice.

L. In April this administrative backlog +us opproximately 3 months.
Through concentratod personal effort the configurstion coutrol clerk
has cus this to spproximately 1 sonth but all cfforts to bring it

belovw this point have little or no effact due to the time limitation.

LAWKENCE S, NOLAN
Major, UBAF
Chief, Configuration Monagement Div

£ SYMSOL *“SSVac ..
: (SIGNATURE) : .
_ ' . 8 Mar 65 I

VL 62

Y™™ COORDINATION SHEETY

ClLF 2
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SIVICMay Bolan/ 33376 ‘

' Impeet of Losing Officcr Pocition

SSYA (Capt Roszhon)

l. ¥ithdrawal of the validated requirament ior en additionnl cfflcer
position to support the Busners II Progrem will scriously impsct the over-
all efficlency of this office.

2. Our present staffing provides adequatc coverege for the two major
programs, including the AGE for onme, already under full Configuration Man-
" egement in acecordance with AFSC 375 series rcgulations. The requirement
to support two additional programs, Burner II acd P-50, wvithout incresse
in marpower vill cffect a decrease in our surveillance and coatrol cf -
prosent progrems and caunc insufficient emphasic to be given to nev
programs in their éarly formulative time period. This detertioration in
efficiency -results from the added workloed of cstablishing and tracking
nev configurations, and in controlling and cocumenting changes to hBardware,
dravings end specifications.

3. It il be impoassible to give all progranms t.he utt.cnuon they shculd
have if our manning remains the :oame.

LAWVRERCE 8. NOLAN
Majur, USAF
Chief, Configuretion Management Div.

88VAC
Maj Nolan/i:z
8 Mareh 1965

L # 3
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PERSONAL FOR GEN L. L. DAV1: FROM GEN FUN!\. REFERENCE
GEN SCHRIEVER'S MESSAGE SCG-33677 SEP 65 TO THZ CHIEF .
AND UNDER SECRETARY ON THE 2 GEP 65 THOR AG::‘.IC-:‘;

ACCIDENT AT VANDENBERG AFB ANL MY :{23SAGES

-~ omm m————ve

- §5G 10007 SEP 65 AND 55G 10110 OCT 65, :':AME SUBJECT. IN
 VIEW OF GENERAL SCHRIEVER'SUNAVAILABILITY AND THE
DELAY THAT HAS AL READY ENSUED IN REPORTING OUR

" FINDING § TO THE CHIEF AND UNDEK SECEETARY, I SUGGEST |

YOU MAKE ARRANGEMENTS TO BRIEF GENERAL AUSTIN

Yronion - W -

DAVIS, AND SUBJECT TO HIS APPROVAL. ADVISE THE CHIEF

i izam - TiME

mm:n SEC“TARYOFT)EWSOPM ‘JJHOC

m“ AND THE MISSILE Acmm mmmm
w SsENATLRE oo - CGT 1965

! __89GA __ PLEASE ADVISE TIME ANR PLACE OF BRIEFING SO -
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AEDC (Brig Gea Gc‘uck)

!, llnve been brtefedonthe steps being taken to solve the problemwuch
cnused the\ failure of the first Gemuni-Agena flight and the urgent actions
which are necded to fly at the carliest possible datc. NASA bas assigned
a priority ‘to tha Gemini-Agena over and above all other NASA tests at
-AEDC. ;. This- ‘letter establishes a priority at AEDC above other Air Force
o tests. fexpect the Commanders SSD and AEDC to take whatever action
‘".is necessary to accelerate this program, including the maximum'use of
overtime, rnultiple shxits, holiday and week end:work. . This includes using
the same. type of effort at AEDC to conclude LEM testmg as-authorized o

by N’ASA at the earhest posnble date.

2 You wxll report to me any problems encountered \vhxch xmpede the - -
'5_"-.‘_"_,maximum acceleration of this program, - The¢ Commander AEDC will .
appomt a responsible ‘officer as_the singlc point of -contact through which’
R -_-SSD and the SSD coatractor team wxll deal. . His name a.nd telephone number
should 'be provxdcd to SSD (SSV) as soon as posnble. o
A 3;‘ You must recognize that sznce NASA has estabhshed an overridmg
‘- priority in support of this: program,. that the total responsxbxhty for
. - sucéessful pursuit of this" pro_)cct now rests squarcly on'the Air Force )
R '-:_and in turn Systems Command, The Air Force team mcludmg the contractors .
" must produce. ¢ expect your. personal attention to this matter in order to '
- acceler te to the maximum and have the hzghest lc.vel. of confxdencc in the

: ::".“,General, USAF
- Commander




'\,m (7 ._ - .

N rnasomn:wa Ein. a_ fcx-;e.:f:;\ £/ (scc) ; ~.mr c;. ;;;"-

' '.r-:cum.. sr cmc ucm czmux X sbds

moamu.; m Lwc m\v; :{’.:Jb‘ T ED z:» alz

acﬁ mu-mcamwc.. S ms XA vxmcz, P m..;. i

m«. mrfacsn ';u o Lm*czm n, m,.. n..uv..,nr r fz:-'

‘.-

o .mms AND’!‘S& annmm.mam. ~cmr~\Aa mc:. £ ‘xr..,s |

”As NUED A DL“MUENCY 1.. g ‘,0 l,.,m\, f",q,h_\' M ?,t -

-

aznvzarma cona: AC"‘IQN m.r.. 6 Pza:vtou'“ HLALY ;fv
rnonum:cu eum srcn.\sa comm xom- x».o xowcu M -

' uNz ruNK

TR T Commander

200

FUNK: sua;ﬂ:c_ xsac:ru %axcu.. m:u\.. -1 F »}fcvs o

22 Nov 196

s\GNED

[ %)



02 Wy 5

wnnmaaar: xu m:.a.;isx "0% }.- s%AY INSE ‘_.:.tm»

w szut-cmucmv (-. ,..\‘lbr.hc*" OF MO!SI S.u- CONT AL.IN.AA-L‘

‘-II

’I’ZA)SE‘IORS US:.D .:}’ !\o“ ELY m AGEKA :.cunm a.'lm,

. .-

Nou-coupmuc. s.l“‘ﬂ sm.\,m\.mxons roa smutmmr., e

".‘.-_;;c.f"owmaci:&ana L;u.sc zm.w r.mc rn u:—.co*vmrv mcr:..x -
3 éousmz.urxon T :-H:. \,cw:nm.e v '*oa re;c,smr o

vmrvf-‘us GMNI’EB. r ‘{}"A X s:xmc.s:.n MY c,oncum ':o

D J mucmou m suco'.‘sr.:n Tlm). He m .‘swabu '

LOGK m'ro ;ussn Pi{ObL..aMu. m_ AGE.NA thGawsh.

cv"we. Is woa.xm CLOGLLY m.u LMELC WND Ti aE o

L0 EFFECT AR ZARLY ...-ow 0N CONPAL IEL W IEN L
IN1ELESTS OF '-m. ax:.u.«w.. PVILL Kk YOU “ 1P RTHSR

ADVISLE.

.":.-\". . o S 2 Z'. UNCLASSITLLL

Ll S et b




.G} Since. 1 J’uly 1965, seventeen (17) Agena vehicles ‘z SS- 0IA,
13 SS-OIB;'"one $-01C and one Agena B) were hunched. Cnrrent ,
f succeu ‘ratio for. SS-OIB ltill standl at 100 percent.‘ o .

-2

' (U)": Eight new. contracts were iuued and one letter contnct was
"deﬂnltiud duriug this period. ‘I'he total eltimted 'value of 49 active

.w\-"

ue bruking c_mt tl;e Barne- Horizon Sensor
In ldditgon nine ordéers were made against
Gemﬁgkcbntractl ‘were transferred fo the.

Dinctoute.. A propoul for three additional
ived m the Boeing Company. -

PR

VY| 0 o L T LIV




ent '\vere undertaken. ‘ Examples of these items are-

..
w

aration joint.redeeign' eifort ip to reduce ceparation chock
factor of £our and to provide for containment of the by- -

he. guidcnce converter has been a suepect umt in cevera.l
.in ﬂight broblemc and due to cxrcumltances has.been subjected to
“ undésirable ductuetione in ground checkout' volteger. ' -

haVe been brought to light. Theee have- ceueed cerious perturhationc

LT

in the production of Agenu. As a result,. the contractor failed fo -
meet delivery lchedulee on seven vehicles. Detaile of thele problems
are covered in the attachedAhietorical rgporta.

(U) With few minor exceptiom. the Burner II Program hac been
proceeding according to lchedule. B . _

due to deeire to imtitute a fectory-to-ped

coucep i, .;ngwtlx‘g‘rag{p Irom the Agena launch services’ contract e

"'and e're co?tractiu "direct witli LMSC for’ moet of the launch *
vices

'T}_agAgenc contrict will continue to provide some common
o ,hi,c:breakout.&

4—14. “ Ao gy

du ‘10, timing hal serioul complications

'W"‘ Y S TR owe

Rauge 'Agem.Leunch.Servicee LEOT ) "':"‘f
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l. Mszsivn = Te nizslioe ¢f tze Ageam Oosligaration Nisngemeat Division
{SSYACY is 0 spply tse acthods of Coafigaration Jmegemmat 20 the Agema -
Space VYebicle Progran vith as fev deviations as reasidle. SSVAC also

sapports the Ceminl Agens Target Vehicle (GAIV) program and the Burver IT

2. Persoonel - Naj James Martin, formerly Chief of Thor Configuration

lhmntofnce, succeeded Maj Bagil Ortolivo, who went to the Manned

Orbiting Laboratory (MOL) program, as chief of SSVAC. Miss Marcia

" Carlblom joined as a second secretary. Majors William Smith and Kimerlee

 Bradford left SSVAC as the GATV program broke out of the Agena Dir-
ectorate. )

3. Activities - SSVAC attended two First Article Configuration Inspec-
tions (FACI) at Cape Kepnedy in support ot the GATV program. The initial
Hanger E FACI was a failure on the part of the contractor. Later the
hanger vas reinspected and found to be marginally satisfactory. The
Merrit Island Launch Area (NILA) PACI was satisfactory once the squavks
wvere resolved. A Burnér 1I FACI of the Reaction Control Subsystem Ser-
vieing Bquipment was supported. The contractor had done a satisfactory
Job. There vere no standard Agena FACIs in this periocd. U3 Engineering
Change Proposals (ECPs) were acted om during the report period, 226
changes to the /\gena specifications vere accomplished. Negotiations were
conducted on the Statement of Work for the AF 04(695)-722 follow-on
contract, and mcetings were held to update and streamline the implementing
instructions. -

4, 8Significant Events - The GATV program broke out of the Agena Direct-
orate ﬁ formed anoiher Systems Program Office (SFO), S8VAT. This event
decreased the workload on S8SVAC but transferred two officers im the
process. A decision vas made to buy the Agena rocket engines directly
trom the engine buflder. This crecated many problems - educating another
contractor not familiar with AFSCM 37/5-1, and becoming familiar with
yot another system of engineering manngement, specification " trees”,
and draving structures. It {s also being considered vhether to buy

tle velocity meter and horizon sensor directly also. This would give
SSVAC two more contractors and the previoucly mentioned attendent
problezs. ,

s ma . .

s

s .,,-.l"-'~',."_l",-
Ji C. MNARTIN, Mujor, USAF
Chief, Configuraticn Control Div.
Agenu Directorate

Tyt

.

L
e,
3
*
"

‘5‘ ;s.w’

S 1.
TP R G W

S Fan,

e

.-
-F

RS TR




| EERIGKETAL N
T JEUF 1965 - 31 UACIDEER 165
DEDEYKING NIRGEEN? 0PYICE

(S3778- 00)

i. _én—%‘mﬁg.-mmmummmod, it
becane t0 the chief of the Engineering Division that a single
focal point was needed for the division's adminigtration and engineering
asnagement functions. On 10 December 1965, Lt Col Greenfield notiried
his personnel that be had assigned responsibility for the division’s
collective administrative and engineering masnagement respmcibil:lties to
the newly-ectabnshed position of "Engineering Management Officer” (ENO),
. in order to "...permit each of you to concentrate your full effort and
attention to the more immediate engineering demands of your position." He
- appointed Capt. H.: stein to the position of EMO. Lt Col Greenfield's
concept of operation for the EMO was that he would functiom exclusively
as a service organization, without command authority; that he would be
at the disposal of each branch chief, section head, and equipment engineer
for assistance in common sdministrative snd mansgerial matters; and that
the EMO would identified to external organizations as the division'’s point
of contact for all administrative and management matters not specifically
..hin the pu.rview of any one individual or group within the division.

2. Major Problems mcomtered. -~ The first, and still the primaxy, major .
problem confronting EMO was the problem which lead to his establishment
in the first place: How to unclog the communications channels between the
sources of menagesent information and the decision-mekers who need that

data. Prior to the establishment of an EMO fmction, decision-makers on
both technical and managerial level vere characteristically being constrained
in their decision-making capebilities by data which wvas unavailable, much

too late, inadequate, unreliable, or mischanneled. The first undertaking

of the BNO, therefore, vas to attempt to identify vhich informational elements
vere needed by vhom, vhen, and in vhat form. The next step wvas to analyse
the procedures required to accelerate the transmission of required data to
its intended users, and to retard or divert the transmission of extraneous,
redundant, or unusable data t0 division personnel. In electromic terms, the
task reduced ‘to the probles of simultancous signal amplification and noise
suppression. The techniques spplied to that problem vere basic systems
analysis and information theory methods, end still constituted the primsry
activity of the BMO at the close of the reporting period.

3. T AC shments. = At the close of the present reporting period,

the ﬁﬁ?’ma can be related to the EMO function of this
division vas (1) the recognition of the need for better managerial controls
and (2) initiation of positive action to establish those controls. This
recognition, vhich is acknovledged almost to the point of institutionalization
in both industry and at directorate or SFO level, has not yot permeated the

. UMD structure at divisional level.

1 Tei. ¢
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Subsrstex C2
(SSVAZ-11)

1. PERSONNEL AND CRGAHIZATION | .

Subsystems C, Electrical Power, and H, Comxunications and Control,
perged cn 27 November 1965, becoming Subsystem CH, Cosmunications and Power
Systems: This followed the forty percent reduction in staff from seven engi-
neers to four. Current status:

, Auth Duty Req
Name _ _Function Grade/Grade
R.L. Myers Sr. Project Officer Kaj - 2821/2825
R.G. Bergmann* Project Officer 1stLt/Capt 2825/2825
G.R. Pisarczyk Project Officer 1stLt/Capt 2821/2825
L.M. Kikuta Project Officer 2ndLt/Capt 2821 /2825
Iossges:
Duty
Name Grade/AFSC lost_To
T.D. Tedrick Capt/2821 YReturn to Cockpit“
D.L. Hirst - Capt/2821 SSVT Directorate
R.L. Bush 1stLt/2e95 AFIT, PCS

#it Adr University Sep, Oct, Hov, Dec, 1965

2. GEMINI AGENA TARGET VEHICIE (GATV) COMMUNICATIONS AND CONTROL
EQUIFMENT INPROVEMENTS

(Reference: Preceding report, para 5 tarough 8, covering the large
number of unanalyzed commnications and control electronics failures, the
resulting phenomenal cost of scrap and rework as well as dubious reliability,
the informal investigation by AFSSD engineers, inertia and resistance by
company management, unsubstantiated charges against the investigators, the
top-level AF-IMSC meeting of 23 Feb 65, company promises of corrective action,
slow implementation, preoccupation with contractual coverage, eventual
formation of the task team, three separate engineering analyses and their
limitations, and lessons learned.)

a. TASK FORCE ACTIVITY - That sweaty little band of action-and-results
men had its hands full. It was charged with, among other things: Procurement
expediting of the needed electronic parts, maintaining the flow of failed-
equipment processing, handling the resolution of the 833 squawks (discrepancy
forms) we had written on vehicle 5001, and incorporating the redesigns. In
the preceding report, we have indicated briefly how the Task Team leader,

J. S. Jaworski, was being undercut in-house by giving him responsibility
without authority. -Perhaps it was felt that a success by his Task Team
would be an indictment of the company's past efforts and organizational




Ssunteld wikisg cptiticr, ;lies of wRucried anifor odsciete dravden:s,
specs, abd lesl jroostaes, iete acsetoe o Sest Jdata, wcavallakilicsy
&f Crpmt Aciica Scrmegs (GAS's) apd TAS Final Rwpcris, incorrect cr
xigging zarts 1ists and assexhly “trees”, incocpleta bcoks of Fatled
Equipnent Reports, anc 2o cn. ¥e had an exzellert working relaticaship with
the entire Task Teac, so we wenl ic thez.  They heard our opinion of the
sTovious efforts, corcurred, and assured us this one wculd be done right.
To stiffen their resolve, we made this announcement: )

e will ticket and bcok the entire FACI tean for the ten-thirty
flight. Lt Caldwell, our advance man, will arrive before nine
and take an hour to check the following (list similar to above).
I he's happy by ten, the team will be up here and inspecting
by noon. If he's not happy by ten, he'll return, and we'll
notify. you through channels you're not ready.”

- Thus galvanized, they came through. Begt FACI wo've seen so far.

. Tracesble corrective actions, readable documentation, applicable revisions,

- full failure history, large~-scale equirment trece, legible copies of trouble-
shooting logs, etc. Their eifficicncy did anbarrass the company however,
since it tended to increaso the total number o1’ discrepancics accessible

to the inspection team. ) '

o. EKQUIPHENT INCOMPATIBILITIES - Some of the mosl dangerous discrepancies,
aside from unexplained lailure rogorts, wre incompatibilitics bstween modules
in the Command Programmor XVI whore the outjut siznal lovel and/or duration
spocified for a "driving" codulo conflictcd with thu input siznal lovel and/
or duration spocificd for the "driven" module. Tleso wore first detected by
Lv. R. G. Borgrann who was disturbed by the lack of a top~level schematic
drawving for this unit, and had started wonderin: what desiyn Yerimes" night -
have bsen preveonted with a top-lovel schetatic. On tho PACI of vohicle
5001 to f£ind a way to tracu module inturconnecticns, ho had to cross-refer
to five levels of docusertation, a system which discourazes ;ood design and
dusign=chockin,.. It took hia two days but whon ho flnished he had five
documsnted cases of incorjatiblility and vetizatud that perhaps another dozen
or tore uxisted. Timse arv Lidentirfable in the AFPRO/IMSC riles by the
arks (=205, 2w, i, bedx; Hedil.  Acputhace Copporatics’s Jluctrical
R iR6Ors have anc; ted Lo o el Gt on subscquent GaTY accuptances
and Lurnug up SoEC Zorm cas:d.

The congaly was a3 aj,alitd a3 w warv and pronfoed to clear thic
up quickly. Six zonths laver, In lats lovesbor, on acquaintance in the
coxjany tipfed us that tiw c¢ffort atill was rot 'inished. ’

. VORST CASE ANALYSIS PUBLISHED - (Rofurunce |.recedin: historical
" rejort, para 7.) This was promised 3 Juns for USAF roviow and action.

" It was publishud 3 Soptecber as LISC Sweary Repert Cwil=0'=2, and in cur
hands still later. By that tire any decision by w8 to redircct the cospany
would result in a achecule slippace affectin: the ontire Gemini proyraz.

Wo realized this, and thu cozpany knew wv knew 1. The roport rvads (sumple
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a-ﬂutm& 'kmlaunmu.hmc:.}&mkw.s...)
as if problem recozniticn and aciice crizioated Ia-locee (2 30) anc
prooceeded in calm, intellipen: fast:ien (ox2 sv) to complctely 3clve the
problem (not s0). (Lhen time permits, we tope %o glace into the recumt 3w
curious story of the logic Multirvibrator Vedule.) Skorily befure gublicaticr,
a friend inside the cozpany had Bxotlegzed to ts a copy of %be workixn; drart.
I€ had pages five and six snipped off. Ne said %o kad scanned 1% and teld
managenent to expect a "reaction" froz USAF if these porticns were presented.
We asked him what they were, and he described them in this language, "Page
five is a whitewash of the 22102 transistor, and pagc six says there haventt
_been any misapplications or overstressin; of parts in our designs.”

: g. MISCELIANY - By September our GATV Division had been aucrented wita
more engineers, separated from our directorate, and raised to directorate
status. We turned our attentions and energies to Azena Vehicle problems.

We have ‘responded to requests for assistance since then, but have lost the .
previous close contact with GATV's day~to-day electronics engineering probleas.
The lessons lsarned cost millions of dollars, and. deserve recording. Their :
first shot, GT-6 (Vehicle 5002), fell into the Atlantic before tens of
millions of. television viewers and radio listeners. At first, we thought

the Command System had done it. Teleretry indicated "Propulsion Systen

explosion. _
_3 IYPE XTIV BATT?_g_RY

A contract for the Type XIV Battery Phase I development was nejotiated
in September 1965. The Type XIV battery is a high-energy zinc-oxy,en battery
system which will be installed as an optional kit in the SS-01B vehicle. The
FPhase I effort was limited to cell development and testing, battery case design,
_ battéry studies and systems integration studies which included integration,
accomodation and optimization.

The cells tested in the cell performance matrix failed to deliver the
- capacity required by the specification. ‘The problems seem to be in the
fabrication technique and the process control of the cells. The basic electro-
chemical design appears to be satisfactory. Cell test data indicate that ,
. capacity greater than 825 ampere-hours can be achieved. Detailed fabrication
. process variables have been identified and proper control techniques are being
investigated.

4. mmmnrmmr

The progm plan to modify the ‘l‘ype IF battery was approved on 30 September
1965. The IH battery will have the same performance characteristics as the
IF battery. The modification will enable the battery to be installed in the
side bay and as an optional UPA kit. Additional features include an internal
tenperature sensor and mounting provisions for a current sensor.




The desisn and sSevels;zant tesadnr of tie e Tl cinTisier aAs
ce=rleted in lovezber 16.5, Tzoe test resuls relflest a sinilicant increase
in perforzance. @alificaticn testin. shculzs de cczpleted by the end cf

Pebruary 1966. Tals converter will replace ihe rresent Tyre IX converter
on the guidance medule by Azril lCus.

6. BUKRKER II DESIGI R=VIci!

On 20 June and 1 July, two of cur clscirical engineerinz officers

participated in a critical design review at Boeing Seattle, on the Airborne

' -Data System. for the Burner II Satellite; and reported that vendor qualifi-

S cation data and test results were rot received by BAC in most Tases, not
available. for AFSSD review in other cases, and incomplete. Vendors had
not been caused to sutmit Lheir accertance test procedures to BAC for
review - also uravailable for AFSSD review. The vendor quality control
procedures had not been submitted to BAC for review and BAC signoff, although
we were assured BAC will do this. Ho BAC in-house receiving inspection/
acceptance test procedures wero estiablished to date, with uncertainty as to
how thorough and complete thney might be when eventually produced. No BAC
plans or test proccdures were prescnted for items that require qualification
or partial qualiiication testin: by Boeing. Electromacnetic Interference
data on vendér itcms was incorplele, and BAC's dotailed EMI testing plans
were not available for revicw. There appeared to be roluctance on the part
ol BAC to comnit to doing what we weculd consider proper encineering and
qualirication Lestin; cn BAC-buili itexs such as Si;mal Conditioner and Anternas.
They concluded theroiore that a iollow-up desi_n roview would be necessary
vwhen qualification data and I data was available and properly reviewed by
BAC. BAC should also rresent for AFSSD rcview their acceptance testing plans/
rrocedures. They concluderd further that AFSED is essentially constrained: to
accert the "good faith” o2 BAC in deliverine a qualified Airborne Data System,
since tie speciricaticns Lnrese rewv syecific requirerents on Boeiny. :

Y. PROGRAL PIALS NOTSS
_Si;';nifica'mt corplerions andar Lhe =09 Study Contract include:

a. Develoruent oi a simplicicd ard rug;sedized Command Destruct Receiver.
This included repacka;in:; th+ anicrna rount on the RF filter to eliminate wiring
and reduco ereriy Joss. :

b. Requalilicaticn or the Teleme‘ry Commutaior after substituting a
Japranece ricrorotor with revelvin: oriho_cnil brushes ifor the American rotors
vhich tended to stick or fail to start ai'ter hours of operation.

c. Junction Box EMI Investigaticn - A study of electromasnetic:
interference reducticn techniques were investigated for a typical junction box.

‘5‘
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2. mvmmmnmmasm

In the past six months we've caught f.vo of the largest U.S.
sd.eondnctor maaufacturers in 11es-

' Manufacturer "A" replied to an IMSC inquiry on an integrated circu:lt
problem that thermocompression ball bonding of leads had never given
difficulty. Disclaimed responsibility. His letter to IMSC is dated 6 .
Jily 65. Simulteneously the schedule for Session 16B of the Convention
vas filling up wvith papers from Autonetics discussing just such a problem
wvith guess wvho's integrated circuits. His. Some frantic backpedalling
ensued. . Ref: Subsystem H Report of 3 Sep 1965.

Manufactmr "B", also a major pover in semiconductor manufacture,
trapped his corporate self vhen he boldly but erroneously claimed v
minimization of moisture in. a IL‘, transistor cepping chamber. In-his office
. we interviewed one of his shop people and vwhile covering the same ground

for the fourth time.were astounded to hear sbout a minimum level of . .
moisture - 75 parts per million. Seems the men in the shop were economizing
on nitrogen by a.uouing the moisture content to hover near the 120 parts

per million "danger” point, and minimizing the expenditure of N> for .
chamber flushing. Penny-wise. That's only the first half of the story.
Rest of it available on request. Reference Subsystem H Report of 3 Dec 1965.

MORAL: Don't believe everything you're told. Don't believe something
Just because it's been put into print. Don't believe something
Just because everyone else does. If cnough is at stake (dollars,
time, space equipment reliability) take the "Missouri® view of it.
Verify it. Make him bring out the data. Demand to see the
original scratchpad data. Go through it. Invest a little time .
and ‘effort. Two times out of ten you'll uncover a mess. Resign
yourself to looking foolish the other eight times. It's part
of the Job. T

10. AGGRESSIVE RELIABILITY ENGINEERING

Our idea of a really good electronics reliability program involves
much more than cautious design, piece-part estimates (they assume perfect.
workmanship and full system compatibility) analysis of flight result, and
ceneration of reports. We want each - we mean each- manufacturing rdlure
analyzed and corrective action taken. Preventive reliability efforts a.re
better than curative reliability efforts. Someone has reminded us that
such an effort is self-defeating since it involves heavy costs at first to
produce rather intdngible results, and after it has dropped the failure rate-
1t looks still more expensive, even superfluous. That's true, but since
5002 swan dived on 25 October the preventive-measures approach is gaining
converts. Firemen have understood this thing for a long time.




One of the first questions always should be, is this (defective)
item part of my specesystem® This is ecasier to ask than smswer. A
given semiconductor may be markedted under ten or more manufacturer parts
" pusbers depending on variations in its performance curve, and each of
these may be bough under three or more buyer's part mmbers depending on
the screening specifications. You may think you have only sixteen dangerous
transistors in your system. The next dsy its three-hundred, retrofit
- is needed, launches are imminent. Reference Subsystem H report of 30 Dec.
1965 on tracesbility; and hov lack of it has hurt us.

c«:ntractors if left unattended will spend too much time determining
the exact physics-of-failure, and not enough time laying out a course
lof action, parts substitution, selective retrofit, kluging-up some re-
dundancy, etc. Get in there and keep tab on his effort. Don't be hesitant
~ to say, “Yes, but vhat is your recommendstion for actiont”

11. ON MORALITY AND CONTROVERSY INSIDE THE SPACE INDUSTRY

: From time to time our experiences almost tempt us to the ides that
Aerospace contractors are less than scrupulously honest. Actually we take
viev that if we were in the vhite shirt, sober tie, and contractual habit
of thought, and they in the blue uniform under the ocath of office, the
situation might be much the same. We have made many frienships at the
contractor's plant. It's Just that their motives differ from ours. We
have the money. They have the design staff and fabrication facilities.
Soon they will have the monvy, and we vill have - - well,. exactly what

ve vi is the question every day.

There are indication that IMSC is not the only contractor with a loose
operation. last July two of us reported on anothee contractor's design
reviev (parsgraph six, above). Also, people have told us, "Wy (bd, you
should see things - . at (CD, Boeing, Martin, Douglas, Northrop)."

Ammhue.uuMqueunmmmmu-wm
activity reports. We dom't think so. Ve want ,'to alert management and
. provide some useful cross-talk to once and Muro colleagues.

The AFSSD Historian visited us last year and t0]4 us owr section's
history vas the only one in the entire ¥pace Systems Division to admit and
describe controversy with a contractor.

That's incredible.




EDNOKICAL KRN -
1 Jaly 1965 = 31 December 2955

SIBSYSTIN D
SSVAE-12
1. %-wmmmmmumﬁw
Corporation the development of a "Solid State Horizoa Scanning

Technigque” and to Quaatic Industries for the development of a "High
Accurscy Horizon Sensor System."

2. G&C Electronics - In November IMSC submitted their proposal for the
Ouidsnée & Contyol Electronics Package. The GA&C Electronics consists of
the Flight Control Electronics Module, the Signal Integration Module and
* the Program Module. These three units will replace the Flight Comtrol
Electronics Package, the Flight Control J-Box snd Patch Panel, the Guidsnce
J-Box and various Program J-Boxes. The nev combingtion will have approx-
imately half the weight and volume of its predecessors and vwill be re-
located on the rear of the Guidance Module, thus creating more than one
cubic foot of additional usable space in the forward rack. Preliminary
studies have begun under Progrsm Plan 253 with final contract negotistions
scheduled for the lst Quarter of 1966. mnmpmaummmuml
be available by the 3rd Quarter of 1967.

3. Inertial Reference Package

The Massachusetts Institute of Technology has been comtracted to
design, develop and build a prototype of an improved low drift I.R.P.
Upon its completion a contract will de awvarded for the production of the
units. The first units vill be available by the 3rd Quarter of 1967.

L. DWM 1IA Velocity Meter

Bell Aerosystems Compeny has been chosen as contractor to develop
and produce the Bell m;ttd. Velocity Meter (DVM) Mod IIA. This system
will be a repacksged version of the DVM III, ubiehhubm successfully
flown on six occasions by other programs. It is smaller, lighter and
more accurate than the prsent Mod II. Development is expected to begin
in April 1966 with the first production unit scheduled to be available

by April 1967.
5. Sequence Timer

Redesign of the Sequence Timer begsn in September
of an improved svitch. It vas soon realized that the e
nearly as much as the development of a new electronic
was stopped. IMSC was then redirected to continue work in- -
proved svitch as an interim fix and to survey the indus for a msnufacturer

capable of building a solid state timer to meet Agena requirements. To
date the new svitch has demonstrated a lower contact resistance as desired,
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* means of the contamination. Dévelopment of a solid
"expected to begin in the 2nd or 3rd Quarter of 1966.
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but 1t to0, bas experienced the same o
previous unit. The prime suspected cause i
the svitch is not a sealed unit there is some doubt as to its possible
elimination. The switch is now under study to :
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During sn audit of the Di/An Electronics facility, it was dis-
covered that a large number of the semi-conductor piece-part x-rays
vere unreadable.. It was further found that some of the laboratories
performing the x-ray serviceq.were not qualified by IMSC. S8ince the
lsboratories had been used by both Bell Aerosystems and Di/An, four Agens
components immedistely became suspect. These were the Velocity Meter
Electronics and Electronic Engine Gate made by BAC, Buffalo plant; and
the Velocity Meter Accelerocmeter made by BAC, Cleveland plant; and the
Di/An Velocity Meter Counter. The decision was made to retrofit where
possible, replace units which could not be retrofited, and to sweep and
screen stock immediately. Due to the completeness of piece-part records
kept by BAC Avionics Division, it was possible to locate and replace.all
suspect parts of the V/M Blectronics and Accelerometers. The Engine
Cates, of vhich there vere five, were replaced. The Di/An Counter, being
of modular construction could not be retrofited and would have to bde re-
placed. Because of the fine test and performance history of the unit it
vas decided to fly the present units until replacements were available.
The X-Ray laboratories in question have been either qualified by IMSC
training or eliminated from future consideration.

7. Transistor Dev Foint Problem

During the failure snalysis of an LS 8488 transistor it vas found

that, at dew point temperatures, the collector to base leakage (Icho)

vas far above specification limits. Examination of similar parts in
stock revealed that the condition vas videspread among a number of similar
transistors (Pairchild 26 1131, 24 1132, and 20§ 722; all of mesa-type
construction). The decision vas made tO screen the stock and eliminate
all suspecttransistors, retrofit all components utilizing the parts, and
t0 select and qualify a replacement part of the newer planer construction
vith the same performence parameters. The immediate interim fix was to
replace all suspect transistors vith similar parts which had been screened.
The most logical explanstion of the condition was a short resulting from
moisture vithin the transistor, although an inspection of the vendor's
facility aid not support this belief. To prevent possible reoccurrence,

, all future circuit designs vill incorporate planar type transistors which

will be thoroughly tested at the dev point temperatures.
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EISIORICAL REPORT
1 July 1965 -~ 31 Decesber 1965
Subsystem B
SSVAR-22

4

1. mm-u-nmcm%-mnw(és)-ﬁs contrect, to procure
these engines directly frow Aerosystems Company, vas negotiated. The ’
first engine (8/X 679) was delivered as GFE in July of 1965. At the end of

" the year, 170rth55eny.mstobopmdueedmtbemtmtmuenm1w

to the government and subsequently furnished to LMSC. As yet, none of the
government-procured engines have flown.

During the lest half of 1965, the YLRO1-BA-11 engines -nnt-ued their excellent -
flight record. Out of the 16 engines flown, (15 on Agena D's snd one on an Agena
B) one exhibited a minor performance anomaly; hovevér, there vere no mission
failures as a result of any engine deficiencies.

2. UBAF XLROL-BA- nocht c-'!he]uttuoofthemmghtenﬁ.mswre
delive on the AF contmtduringOctoberot%

The flight verification program was completed on the oxidizer gas genexator .olmid
valve with ututuctory results.

Unfortunately, the first flight test of this engine, on Gemini Agena Target Vehicle
5002, .in October 1965, ended in total failure. The fusl lead into the thrust -
chanber at start-up (the YIRG1-BA-11 has an oxidizer lesd dues to a different valve

opening sequence) was blamed for causing an unexpectedly hard ignition, or iganition

‘upstrean of. the injector. Resulting damage to the engine caused it to shutdown

wvith subsequent vehicle destruction due to main propellant tank overpressurization
vhich occurred vhen the orfice controlled pressurization system blew-down into :

the full tanks.

Project "Sure-Fire” wvas initiated, under direction of thc Gemini-Agena Target
Vehicle Directorate, to modify the XIRG1-BA-13 engine to an oxidizer lead at
start-up, and demonstrate the flight mthimn of the engine.

3. 8250 Secondary Propulsion System - Test programs were copleted on the
nitrogcn regulator with satisfactory results.

MMthmmmuMummmlammm
Gemini Agena Taxget Vehicle 5002 flight hOctohe:ﬁl%s

4. Gas Ingestion mtm:mthm&l-n-n Rocket Engine ~ A test progrem
was initiated during Novesber of to ascertain the effects of
reorientation gas ingestion on the YIRG1-BA-11 Rocket Engins. Studies by ILMSC
have revealed that reorientation gas ingestion occurs when the engine is

) mmmmm.mmwummmnmt

tanks. No results from the.progrem were available at the end of the year;
mm,mmuwwbecmumtheﬁmwwmﬁ.
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1 Jul IS - 31 Do Lovs

i. (U) The ZIR Launch Capability Conirect AP 0%(695)-633, origically
pegotiated for $4,7561,500 CPIP on the basis of mon-concurrent major
testing, had to be supplemented 0 permit concurrent -testing during

June, July and August and to provide a limited second shif't capability.
This increased effort was negotiated for $369,150. A second supplemental
agreement wvas negotiated to continue the second shift capability throughout
the remainder of the year at a price of $112,399. The ultimate target
price of the contract was $5,243,049, as opposed to the original comtractor
proposal of $6,833,042 to provide concurrent testing capadbility throughout
the year. It is estimated now that the actual cost of the contracted effort
closed cut 31 December 1965 at $5,318,000. A $65,000 overrun on the
negotiated target price, but an approximate $1,500,000 saving vhen compered
to the contractor's proposal. _ .

2. (U) The Follow-On ETR Leunch Capebility Contract vas negotiated
December 1965 for $8,800,000. The Follow-On Contract includes concurrent
capability, with thirteen launches from three pads over a fifteen month
period. In 1965 there were four launches from three launch complexes
over a tvelve-month period. If all prograummed launches actually launch,
;he cost per launch will be $675,000 as opposed to 1965 cost per launch of
1’3w,mo . * .

3. (U) The WIR Launch Capability Contract is tracking an underrun, the
potential amount of which is $2,000,000. ]

Vo 3T y v BO T, R 1Nun

the supporting functions still being provided by the Cansolidated Launch
Capability Contract.

5. (U) The AGE Division hss been designated chairmen of the Pad Modifi-
cation Integration Working Group. The responsibilities of this group are
to integrate the plamning and scheduling activities and to resolve problem
areas associated with ped modification work being done on launch complex .
75-1, Pads 1 and 2 and Complex 75-3, Pads & and 5. This work is mainly in
support of the Special Progrem Offices, but the NASA (LeRC) modification -
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effort oo 75-1, Pad 1 i3 integrated I3 the toal aciivisy. A facilicy
work group has been formed a: Vxadenberg AF3 and chalred by he 6595 A%

0 monitor and supesvise facilisles work associaied with this complex
conversion activity. An sctivaifon plan has bdeen prepared and the integrated
ailesione schedules are revieved and upiated monthly at the vorking group

:getings.

6. (U) An AGE/Test and Launch Operations Management Symposium vas
established between SSVA and INSC for the purpose of providing an enviromment
for management decision process (definition and execution), identifying a -
focal point from vhich to direct AGE resources towards vorthvhile efforts,
establishing & forum for discussion of requirements for AGE/test and launch
operations improvement areas, improving commmication channels, decreasing
response time, and establishing a concentrated workshop to reduce travel
expenses. The broad objectives defined for this management group are as
follows: (a) to strive for better management control of AGE activities,

(b) to strive for continued improvement of launch services, (c) continue to
search out and implement improved test philosophy, (d) explore new approaches
for providing major improvement of performance and/or countdown incentives,

~ and (e) elevate the AGE subsystems within the total Agena system.

Z

7. (U) The General Accounting Office (GAO) conducted an audit of the
utilization of System Test Complex C-10. A chronological sequence of

events and corresponding correspondence was provided the GAO by the Agena
Directorate. Other organizations involved in the utilization of this System
Test Complex and in turn requested to provide the GAO with complimentary
information were the Gemini Target Vehicle Directorate (SSVT) and the
Secretary of the Air Force Special Programs (SAFSP). .

8. (U) Because of many complaints by Agena users that Agens AGE was costing )./

too much and many instances of late and/or inaccurate AGE engineering, an
agreement was reached between SSD, NASA and the AFPRO to reviev the IMSC AGE
operation in detail. An ad hoc team performed the review at both VAFB and -
IMSC Swinyvale during the period 6-16 December 1965. A number of recommenda-
tions were developed, for both IMSC and AF/NASA action, vhich should leed to
a more responsive, less costly system. B

9. (U) An agreement has been entered into with the START Program to

provide them with Agena Directorate support during the conversion of PAILC-1,
Stand 2 to the START configuration. This assistance will consist of technical
reviews of all Agena associated equipment modifications including support of
contract negotiations with IMSC. Agena equipment being made available to
START includes the umbilical retract mechanism, vehicle eir conditioning
system, and Agena telemetry ground station. IMSC manpower support will be
_provided, as required, under the WIR Launch Capability Contract. '
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1. (o) maﬂuunumm-sdsmem&am
to Program M6l during the conversion of PRIC-2, o.lnlz'go .hltm's
use. This coaversion vill be completed during April 199C.

12. (0) c::ltimdngeoncernoverzbehidleoctofmnmngandmnmmg.
the present Agena transporiers prompted us to investigate an alternate :
means of safely transporting the Agena vehicles between Sunnyvale and the
launch bases. Investigation of currently available special commercial

vans resulted in finding one that could probably do the job. We instrumented
this van and ran dynamic, vibration and shock tests. The results of the
test were sufficiently favorable to warrant a continued investigation of
these commercial vans. In April of 1965, Three Way Van Line, a subsidiary
of United Van Lines developed a new version of the previously tested van.
This new van had a better shock isolation system and promised to be superior
to the previous van. The van wvas tested and the results proved conclusively
that commercial equipment was now available for transporting the Agena.
Furthermore, subsequent tests op existing IMSC vehicle transporters, with
identical instrumentation, showed that these new comercia.l vans are as

good as nm transporters. 4

13. (U). A microwave system will be installed at Vandenberg AFB to support
all programs using the Agena vehicle. The system will be capable of
provi real time telemetry from any launch complex (; ing Agena
vehicles) to the IMSC VADE Computer/Analog Ground Station Ews) located at
Building 8310; also from the Vandemberg T Station to the AGS. The.
system provides three distinct advantnges over the present open loop method:

a. Simultaneous testing on two or more Agena vehicles without rrequency
1ntert‘erence problenms.

b. The possibility of ground tesﬂng interference with vehicles on
orbit will also be eliminated.

c. The telemetry data at the ground station will be of better quality
than the present AGE configuration can provide.

The Agena D:lrectérate has the responsibil:l{:y for identifying this requirement

to all using programs and of coordinating the necessary interface design
work and installation to support the microwvave system.

pontoe it S
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b . Procuresent & Produstion Division
Historical Data
1 July 1965 to 31 Decezber 1965

1. During the period the Procurement and Production Division (SSVAK)
supported the Agena Directorate by issuance of 8 new contracts, definitization
of 1 letter contract and administration of 49 active contracts. Total estimated
value of these contracts is approximately $340,260,000;,

2. During the period it was determined to further breakout Subsystems from the
basic Agena procurement and place requirements for horizon sensors and velocity
meters with Barnes Engineering and Bell Aerosystems respectively. These '
procurements will be effected on the next procurement.

3. Upon the completion of negotiation of the AP 04(695)-766 contract with Bell
Aerosystems for the direct procurement of 57 Agena engines a cost savings of

v $1,421,954 wvas realized. A cost savings was submitted to the SSD Comptroller,
but has not yet been verified.

L. Letter Contract AF OU(695)-722 with IMSC was definitized during the period
for $32,230,000, but wvns not distriduted prior to the end of the reporting period.
The contract was for 57 Agena vehicles less engines.

5. During the period Contracts AP 04(695)-129 and AF 04{695)-545 both Gemini
contracts, were transferred to the Gemini Target Vehicle Directorate.

6. During the period contract AF Ok(695)-936 for launch services at ETR was
cettled on a fixed price incentive basis. This is the first fixed price launch
contract issued by 8SD.

7. During the period 9 oruers werc made ugainst BOA AF OW(695)~589. They are

here listed: :
l. Prep Round V 5« Sequence Timer 9. Logistics Support
2. Type XIV Battery 7. Prep Round V1 10. Gas Injestion
3. Type IX Converter 8. ZipCord 13. Thorad _

Total estimated amount of the above orders $2,600,000.

8. During the period a spares rotation system was established whereby spares
are rotated as GFE to the current production contract. This system precludes
unneccessary ageing and retrofit of spares and thereby reduces costs,

. 9. During the period proposal for additional 3 vehicles on the Burner II
Progran vas nqucsted/ from Boeing Aircraft. Negotiations ayre scheduled for
February 1966 the additional vehicles will be added to contract AF O%(695)-T54

by supplemental agreement.

10. During the period RFPs were issued to Bell and LMSC for follow Agena
~ production. These two RFPs will result in letter contracts AP O4(695)-938 and
ke AP 04(695)-939 with Bell Aerosystems and Lockheed Space Systems respectively.

Atch 6
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foguircarnts o Programiag Jivisice
Eiztorieal Peport
1 Jaly 1955 - 3 December 1953

1. _[e) Agema Flight Summry
on 30 Septecder 1965, SSVA aistributed the l.sens Flight Summry

Turing the period 1 July 1965 to 31 Dececber 1965, 17 Agena vchicles were
flown mking a total of 186 flights. Of these 17 flights, 16 were of the
current Agens D configuration. The romining flight wes the RASA ISIS X
Agens. B vehicle. The overall Ascent Success ratio of the Agema D now stands

at 92.3%.
‘2. (U) Production Relia.buity mluation Program

' During this period the Production Relisbility Evaluation Progran -
(PREP) testing of Agena components contimued. The fifth serics of tests
(Rourd V) was completed during Decerber. Round VI was started in September
and by 31 December was about 50% completed. Planning for Round VII was

" initiated in November and proceeded satisfactorily toward a scheduled start
date of 1 April 1966. '

3. (u) A_\ggm Component Screening

As a result of the Agena Spures Screcning Program, which eliminated
questiomble spare herdware from flight status, a continuing scrcening program
is being implemented. This program will impose tighter accept/reject criteria
on the technical evaluation of flightworthiness of all Agena components and
will provide greater assurancc of vehicle quality and reliability to using

prograns.,

4. (U) on 19 November 1965, SSVA received. DDRZE approval for & follow-on
"buy of 36 vehicles as follows:

=939 Contract delivery schedu.le-

1067 - - 198
PHAMJIJIAS ONDJITFMA
_‘323232323232321

() LMsC ggemtini Schedule

, IMSC Official Operating Schedule, Issue #m, wag distrimtea to
the Program orﬁce:on 2 December 1965. The Lockheed Schedule depicts the
milestones, systems test and launch stand loading for all programs using
the Agena vehicle. SSVAR acts as the SSD central point of contact for
. IMSC in coordimating and cbtaining approval for the information presented in
thiz docunment.
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6. (U) work Statements

During this time period the following work statcments were
prepared and subnittged to SSVAXK for contractual immlenentation:

a. Type X DC/DC Converter
b. Scquence Timer Pedesign
c. PREP Round VI (Vehicles 121 through 1kk)
d. MOD ITA Velocity Meter
c. Zip Cord Study
T. Parts Repair und logistics Services
g Cos Ingestion Testing
h.. THORAD Support

" 4. PREP Round VII (Vehicles 145 through 166)
Jo -939 Contract (Acema Production):
ke =938 Contruct (inginc Production). '

7. (U) THORAD/Agena Bungec Test Support and Compatibility Study

In December 1965, at the dircction of SSVA, LMSC Standard Agena

began preparations for support of the THORAD/Agena Bungee Test Program
vhich is to be conducted by the Douglag Alrcreft Company ot Senta Monica

" in April 1966. The THORAD, designed and produced by the Douglas Aireraft

Company, is ecsentially a Thrust Augmented THOR vith additionmal propellant
capacity and greater poyload capubility. One of tho Alr Forcc Using Programs
vill begin THORAD launches in 1966. IMSC support of the Bungee Test consists
minly in supplying a development test vehicle (DEV 0102) for the test and
providing Agema D technical doata to DAC. The Bungee Test congists of
sugpending the THORAD/Ageno DTV Vehicle by clastic conncctions (2 points)

in o horizontal position. The vchicle will be vibrated to verify: (1)

the structurel simulations used in computing thcoretical body bending modes,
and (2) the rate gyros mounting structurc. IMSC was olso dirccted to
prepare, for submittal to SSVA in Jamuary 1966, & list of those tasks
necessary to define THORAD/Agena interface parameters and insure TEORAD/
Agena compatibility.




R M'I L ey

8. (U) Increoze in Apew Stractuml Capadi2ley

In Decenber 1965 LISC was élixceted %o prepare an iCP
for incressed akin thickness o the Agems aft tank gkirt and the Cooster
adapter., This direction ws proopted by cae of the using program’s
requirements for increesed structural capability fcr dog-leg missiocos.
This beef-up will provide approxinetely 304 greater structurel capability
at a net vayloed pemalty of approximately 7 to © pounds. The effectivity
of the ECP is plamned for Vehicle AD-166.

9‘. (U) Agens Long-Range Improvenent Prograa (Phese II)

~ The LMSC Agena Long-Range Improvement Progran { Phase IT) Proposal
wvas received in SSVA in February 1965. The objective of the proposal wes
to increase the orbital reliasbility of the Agena vehicle through hardware
changes. SSVA's fimal evaluation of the proposal waz submitted to IMSC

~ in October 1965. Of the approximately 20 changes proposed, SSVA has

indicated a definite interest in the following: .

a. New Main Elcctrical Umbilical and Increased Vehicle Checkout
Capability. .

b, P-700 and P-T01 Pullawoy COnnectér chsnaes.
¢. Vehicle Electrical Connector Improvement
d. - 4D 380 wiring

e. Propellant Vent Coupling Redesign

f. CGuidance and Control Elcctronic.

- Items a and £ arc being covered under o BOA ~-589 Order, while the remaining -

{tems are still in -695 Program Plan Status.

10. (U) This report is classificd CONFIDENTIAL becausc of Feragraph 1,
vhich reveals Agenn flight success ratio.
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Historical Report for the Period of 1 Jamuary 1966 -

———

One copy of thc SSVA Historical Report and each mv:l::l.ou.l Report
ic m‘hd.tted u reques tpé

29 JR 1988
30.June 1966

10 Atchments '
1. Organizational Chart
(2) coptes
2. 88VA Report (< !
3. 88VAR-1 !Imrt .
. S8VAE-2 mt. (o
5. BSVAR-3 Report”: ’
6. BSVAR-s Report
7. S8SVAC Repoxt
8. BSVAO Report ¢~
9. SB8VAK Report
10. SSVAP Report
Copy to: B8VA
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Tistorical Repcrt, 1 Jamvary 19€€ - 30 Jume 1966

1. (U) The Agens Directorate is responsible for the msnsgement and

- technical direction of coantractors’ efforts for the definition, design,

production, modification, storage, logistic support, test and launch
support of the Agena space vehicle for all using programs. This includes
catdnendmiunndmtmmttomciﬁcmm The
mmmtemwxmmmmmpntmmmm
facilities activation for all using programé and is responsible for’

- maneging and directing the Agena launch services contracts for the Eastern

and Western Test Ranges. The Burner II Space Vebicle responsibilities

-mmumtmmmmmu,mmmrnuuum

‘becams & directorate on 15 June 1966. On this same date, the Agens Dir-
ectorate vas reorganized. The Aerospace Ground Equipment Division became
the Operations Division and the Requirements and Programming Division

. became. the Program Control Division. The Coafiguration Mansgement Div-

ision, the Procurement Division, and the Engineering Division remained
unchanged, although there was some transfer of personnel between divie-
ions and an internal reorganization in the Engineering Division.
Colonel William C. Nielsen is the Agena Program Director and Lt Colonel
Cecil g luddle is the Deputy Director. (8ee attached organiutiom
chart.

-{e) mriuthcperiodorl.ramnrylﬂtowmw“, tventy
(20) Agena Vehicles vere flown, making a total of 206 flights. Of
these 20 flights, 18 were of the current Agens D Configuration. The

. other two were last of the Agena B Configuration. The overall ascent

success ratio of Agena D Space Vehicles now stands at 91.7%.

3. (U) During this period, twelve nev contracts were issued and tvo
letter contracts were definitized. Including 22 active contracts, the
total estimated contracts value is 535 uluon dollars. On the date
that the Burner II Divieion became a separate Directorate, coatract

AP 04(695)=754 and related records vers transferred to that Directorate.
Four orders vere made against the BOA contract. Virtually all nev con~
tracts are fixed price or nxcd price incentive rather than cost reim-
bursable.

b; (U) The Configuration Management Engineering Proposal (ECP)
worklosd vas hesvier than normal during this period (76 ECPs). Con-

‘sequently, new procedures were initiated to more effectively process
“ECPs and to facilitate imputs to the Configuration Control Board Meetings.

" am—

- DOWNGRADZD AT 3 YEIR INTERVALS;
“‘EBNHDE.N.HAL DECLASSIED AFTER i2 YEARS.
- DOD DIR 5200.10
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. wdchmwmruhncthmmmmm,unctto

the Nationsl Aeronsutics and Space Administration (EASA), Eastern Test
Range, and Western Test Range. . The Configuration Manegement Division

.d».wauteqmmplmwwrk statements.

5. (U) when the Aerospace Ground Equipment Division vas designated
the Operations Division, it vas given responsibility for the Agena
interface with the using programs, for contract AP O4(695)-761, - the
Santa Crusz Test Base Sustaining Contract, and the Radio Guidance:
Functions with the contracts associated with this effort.

6. (U) Discussions contimied with SAC and ADC concerning turnover and -
utilization of Ground Guidance Station (GGS) No. 6. SAC will vacate

-this station early in FY 67. The present plan is to move from GC8 MNo. 4

and consolidate 88D operations in OGS No. 6-1 and No. 6-2 late in FY 67.
ADC will then occupy GG8 No. 4. Firm approval of the plan is expected
from ADC during July 1966. ' :

7. (U) Our program to qualify speeial "Air Ride" vans for Agena road
shipments is complete. Special "Air Ride" vans provide shock and vie
bration protection reguired by the Agena; in addition, an incressed margin
of environmental protection is provided. - .

8. (C) Technical and activation zanagement assistance vas provided

to Program 206-IT during the sctivation period of the conversion of
PALC 2, Stand 3 from an Atlas/Agena configuration to a Titan IXIIBR/Agena
configuration. Techaical and activation managemsnt assistance was pro-
vided to Program 461 during the conversion of PALC 1, S8tand 2 to their
usg. . ’ .

9. (U) In sccordance with the direction given LMSC by B8SVA letter
subject: Standard Agena Slave Plan, dated 29 June 1966, and CCN 108,
M5C-3252, dated 2k June 1966, Standard Agens item of hardvare, currently
not being used by using programs, vill be slaved during the Standard
Agena tem test cycle. It is currently planned to contimue this slave
systea (except those items of hardvare to be replaced by the nevw (Quidance
Control Klectronics (OCE) Configurstion at AD-203), through the =939
contract. - This total effort vill be actomplished vithout the benefit of
changing engineering dravings, and vill be scheduled and controlled by
the Standard Agena Progran Office in sccordance with Implemsntation Flan.
The hardvare to be used for slave units vill furnished 1MC as govern-
ment furnished property (GFP) and painted red for resdy identification
and vill be identified with the contract end item, component part nusber
and unit serial numbers. The estimated savings that vill be realiszed by
this slaving, starting vith Vehicle effectivity AD-160 and subsequent,

will be 1,500,000 through the ~939 Contract.

10. (U). On 9 June 1966, the Agena Directorate, in conjunction with the
AFPRO and LMBC, conducted the first in a planned series of Agena vehicle

g

2.
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memmtm!

Aubbrnrimmblnmnlutmﬁtbmm
office at ETR disspproved the Standard Agena Command Destruct System,
even though the sams system has flown in the past. The disspproval came

after IR conducted & new review of the system, and it is based on the
of the battery, receiver, and destruct wnit. The
destruct wnit (a 1 obm device) drews a very large current when sctivated.

to operste at 9 volts. After 10-20 mnilliseconds, the receiver outputs
relays deactivate, removing power from the destruct unit. Tests
calculations by ILMSC indicate that the destruct unit will alweys detonate
before the relays dropout. But ETR won't sccept statistical detonator
sure-fire times; they insist that the destruct relays remain uuuhd
unless the command is removed, .

B

mummmttomummmmmu. LMSC is
reluctant to work aggressively on the problem since they do not sdwmit
th.rcuambh-. This has slowved resolution of the probleam.

Alotao.tum, .mmm.m-mmmum
:;umuwdbynﬂc utmurcction. The plan is nov dbeing evaluatéd

D‘W

: Thtiutthrumtuotm“numntmummm
idcntim::g. plating bath paremeters vhich required positive ‘control

to ensure quality and repestibility of producing scceptable zinc anocdes.

Those paramsters which had the greatest affect on the quality of sine
plated were found to be the zinc ion-concentration, pH of the solution,
and current demsity. At Air Force direction, quality control and plating
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As mentioned in the previous report, the intended function of
the recently activated Engineering Mansgement Office (EMO) is simply this:
!o:horhn(andtounelog)ﬂumtuﬁmehamhhemmms
of mansgement information and the decision-mskers (both mensgerisl and
tec.hni.al) vho need that information.

) Atthodoﬂ.ngdshotthiureportm-nwmm

_made into. the tangled commmications “Jungle” vhich had, over the years,
. overgrown paths of communication 1laid out in earlier periocds. Three (of

themndﬂqmt)pmblumuvﬂehnnmddnﬂngthts
period included the problems of works simplication, time dissipationm, and
information disseminations.

- Attachmnt A is anoth of a tvpia‘l. -nttple-nnr, minimun.
effort form developed and put into general usage during the period in
order to reduce and simplify administrative workload in connection with
proecui.ng aavelopnentd end.mﬂ.na "Prognn Plans".

Attadmntﬁmdanlqedtorunml reasons; noncthue were
(1) to "screen ocut” unwanted (and time-dissipating) agenda items which had
begun to make covert appearances during technical direction meetings, and .
(2). to give the chief of the engineering division an sdvance opportunity to
not only acquaint himself with the background information on decision require-
ments he would shortly te confronted with, but alsc assure that appropriate
ummmwmummmmm“pims.

-Attachment C and D are typical of the 1ntomtion-duudmtim fom
put into use dnrln; the perl.od.

‘Other major areas of managerial coneernvhiehvercboinsdultvith

. by the ENO as this period closed included cost controls over budgsted

contractor developmental engineering efforts; tighter administration over
the inmmerable “"suspense" communications processed by this division; and
the reduction of our engineers' efforts through both elimination of duplicate
efforts and through better documentation of "solved” (but recurrent) problems.

,mchpromssmeopmﬂthmotthenmustmnesm, mtormmy,



~CONFIDENTIAL —

ather thas behilad as the pericd closed.

Zimally, duriag this period cos "battle” was fought (end lost) Ny
the Standard Agena Office in %ebalf of the BD. Despite the increasingly
obvicus need to man the B0 function —- both now and in the future -

pure
and more managerial training where totally unsuccessful. As a result, the
EMO function goes on under the UMD dlsgnise of an electronic engineering
“slot”, and will, in all probebfility, dimrﬁthmtarlmhubnthe
pumtinmthmim

‘3. (u) g_ﬂ._r_:l.i_gh_tg_-g_r_,! (Polloving item is Confidentia))

—(c)maomm“.ssuu-mmmmrmm
Rzpoﬂtoprosrumdstdtoﬂienumssn Hq AYSC snd Hq USAF.
,mcmmwmnmtcotmwm&uwﬂthS.
During .the period 1 Jamuary 1966 to 30 June 1966, twenty Agena vehicles
Vere flown meking a total of 206 flights. Of thess 20 flights, 18 were of the
current Agens D Configuration. The other ‘two were the last of the Agena B
Configuration and were the NASA Nimbus and 0J0-E flights. The oversll
.ascent mceeu ratio of the Agena D space vehicle nov stands at 91.7%.

4. (V) mn.bmg De-omtraﬂ.cn murunts.

on 8 June, thz Mau Directorate successfully mum . eootmt
with Bell Aerosystems Co. vhich contained a requirement for statistical
demonstration of a reliability requirement. This is the first instance
in the Agena directorate in vhich a combined development and production
‘contract, containing a realistic religbility demonstration reguiremsnt
has been negotiated on a fixed price basis. ‘

Se (U) Agena Vehicle Audit.

0n9Jm 1966, thcAumDircctonte, inconjunction with the
AFPRO and IMSC, conducted the first in a planned series of Agena vehicle
audits. 'l.'heandit consited of a detalled inspection of Agena AD-150 .
and reviev of selected vehicle documentstion. The purposs of these sudits .
is to insure that vehicles confarm to specified requirements and meet -
acceptable levels of quality and relisbility. A nusber of mamufacturing .
and domnution prob.‘l.ns were detected and corrective action is in process.

6. (v) Productien Reliability Evaluation Program
mrins th:l.s porx.od the Production Reliability Evaluation Prosru

of 1 September 1966.

TR
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1 Jamuary 66 - 0 Jme 66
Subsysten D (Cuidance) SSVAZ-3

u:vmmrs .
1.1 Mwmmm

1.1.1 mmmmtcwmmmummof

“Solid State Horizon Scamning Technique” mmuﬂ(‘ﬁ)%
‘The objective of the program is to develop end demonstrate a photocon-
ductive detector suitable. for use vith the Belock Solid State light

besm scanner. mmemsummmmmm
becaphtedhy.!nmyl%’l. .

(c) 1.2.2. The Quantic Industries dnclopurt of a "High Accuracy Borizon
Sensor System continued during this period under Contract AF OM{(695)-
918. The objective of this development is to schieve a light weight
sensor having an accuracy of better than 0.1° (including borizom -
variations) with only one moving part. The moving element in the system
is a mirror vhich is deflected by heating thermostatic. bLimetal elements
electrically. These bimetal elements also support the mirror, and so -
no bearings, sliding mfaces,lubrlcct:lon, or hermetic seals are needed
for operation in a vacuum. A preliminary tracker wvas fabricated which
demonstrated the feasibility of this program. The development is one-
month behind schedule but it ahoumuce-pletedbymm

1.2 uidnnce and Control Electromics gocz)

INSC eonthmed developent wvork an the GCE peckage under cmuct AP

. O4(695)=695. The GCE consists of a Flight Control Electromics Nodule, a
Switching and Instrumentstion Nodule snd a Test Program Module. These three
modules will replace the Flight Control Electronics.Package, the Flight
Control J-Box and Patch Panel, the Guidance J-Box and various Program
J-Boxes. All drawings necessary for the fabrication and assembly of the GCE
-modules were released. IMSC delivered to SSVAE a reliability demonstration
plan and began work on a Failure Mode Analysis. The production of the Design
Proof Units wvas started about mid-May. An RFP was issued to INSC in May for
one design proof unit, two preproduction ynits, and 25 production units.
Delivery of first units is scheduled for September 1967.

1.3 Inertisl Reference Packasge

1.3.1 MIT continued the design otdthm-axis,stnpdm Inertial Reference
mhge(mr)forminthemms’t-ofmm In addition they begmm
fabrication of & prototype single axis of the three axis design to demoustrate the
performance and reliability of the Selected Gyro and its associated electromics.
NIT slso conducted a Gyro Industry Survey snd selected the Kearfott Alpba Series
Gyro for the single-axis configuration since it came closect t0 meeting the

requ:lre-entc. |
,CQNH-BEN:HN:EOM\ RADID AT 3 YLAR INIERVALS;
- DECLARS.MED AFTZR 12 {EARS.
£OC DR 5200.10
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- lk o l(od X Vcloeitl mr s;-te-

unmmm.hubmehom prheeontmtortédevelopm‘d
mauco the Bell Digital Veloeity Meter (DVM
completed in Juneja contract will be issued in July. The Mod X System will be
smeller, lighter and more sccurate than the present .
began ‘in June 1966 and delivery of the first production unit is expected in
MWJSW- '

1.5 ﬂ

1.5.1 8So0lid State Timer Survey. IMSC conducted sn Electronic Timer Survey
of Industry and issued a feasidility study report. The conclusion reached
is that an electronic timer vith increased relisbility and performance is
entirely fessible for the Agena system. Several contractors have the
capability to design and produce a timer to meet our requirements using
alresdy developed techaiques snd building dlocks. Development of a new
timi-uyehd%hﬂamﬁth«nvmummkthmms?

1.5.2 Improved Timer 9vitch. Efforts to improve the preseat switch are
continuing. The problem is svitch conteminetion of two types; (1) foreign
material end (2) migration of silver contact material through the gold
plating vhich forms a silver sulfide contamination. LICON, the switeh
nanufacturer, has received samples of nev contacts vhich use a nicksl
barrier betveen the silver contact material end the gold plating, Testing .
to date is not conclusive, but semples of these nev contacts bave been shipped
to INSC for further smalyses. To control foreign materisl contamination,
LICORN proposes to establish a separete high quality assembly line for
manufacturing the INSC sviteh. Significant improvemsnt can Ve expected from
this action since all switches mmnufactured to date have been assembled on a
commercial type line. nmmmmmwumum.n
swvitch Wt efforts vithout dchy



-2.1 u.s. s-eor cngcitcr

: Wiuots-norcmczmsmdmmv-wtymm&

- Flight Coutrol Junction Box indicated a sericus material deficiency. The

" elastomer.seal in the cspacitor allowed electrolyte leskage around the tamtalum -
 snode lead. mnmtmmmmnthmumxnumm-m

3. , ,
' '3.1 mmmmcmmqmwmm.m.-;nmtof

L%

© . cases results in a desd short. Corrective sction requires the replacement of
B sumetemeﬂors. Retrofit and in-line incorporation actions have been initisted.

the Agens Directorste reorgmization. One additiomal guidance slot 2845D vas
mm-mmum«m,m,mommumuﬁm
slot has since departed. nmum,cmmmwmsmu
this pericd. This leaves the Guidsnce Brmch only 5% memed (3 of the 6
mthwt:ﬂmdﬂmmmmt)ﬁatiu“amumwm
wmt-mwnnmucmmmmmuhm .
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Subsystem A .
1. Titan mn[g_-;g

mdm-uucntmmmmtsotthemurmptermrthn
vehicle: bave been completed. These tests showed that the adapter will -
viﬂuhntl the prod:lcud flight loads vith adequate margins of safety.

. Mmmﬁcmubuummts,nmmmtﬂn ’
adapter self destruct system componeunts could successfully survive the

" predicted flight sacdustic levels. It was originally thought that .
. shockmungotﬂnn components would be necessary since the acoustic

tests indicated that the system would be exposed to vibrations far in
excess of the existing qualification levels. Later tests proved that

. the components would operate satisfactorily under flight conditions.

However, to provide additional assurance tbat the destruct/discrete

- J=box would function in flight as required, its mounting position
‘was changed. This involved relocating the unit from the adapter skin

to the truss structure, vhich is subjected to a lower level of flight
induced vibntim

Attheudofthureportperiod,m:boo-teraupmunbe .
taken over from SP-1% and produced by Standard Agena as an optional
kit. The first units are being manufactured by the using progrem ead
the first flight of this vehicle is scheduled to take place early
duringthonntrmrtpenod

2. Booster Adspter Equipment Vibration Tests

During the last report period, a Thor/Atlas booster adapter vas
subjected to an acoustic fisld. The results showed that the destruct
cy-mmmuow,wmnmmnmmmu,
vibration levels considersbly sbove those to vhich the components
bad been qualified. Action was taken in January 1966 to design
Mmummmtwmutmmum

" acoustic induced vibrations.: The self destruct battery and discrete/

destruct J-box were then vibration tested to determine how much
dl-pingthctboekmumldpmm These tests dsmounstrated
mtmmnmmmmamcmﬁmmm .
spplied during qualification. However, it was also found that these
mhnhdidmtadmselyaffecttheperm—neeofachmu.



mm&ummwwummtmumm

" each component could vithstand and still function properly. These

tests led to the conclusion that ‘the self destruct system (including

the ‘charge/initiator, battery, discrete/destruct J-box, apd separation
svitches) would operate satisfactorily in flight with no modificaticas
to the existing mounting design. As a result, the positioning of the .

* components in the Thor/Atlas adapter was not changed. As noted in

item 1, the mounting of the discrete/destruct J-box in the Pitan

. III B/Agena booster sdspter vas changed to provide sdditicnal

confidence in its operation during flight. No other changes to the
self destruct system of this unit were wade or found to be necessary

. by the tests.

3. Retrorocket Igniter:

mc;' to several acceptsace test failures, the wost recently
msnufactured lot of these igniters wvas rejected. The cause Of these

" ‘failures could not be determined in time to support existing flight

schedules so action was taken to utilize another igniter for the
retrorockets. The igniter selected has been tested and flown, and
is considered to be a significant improvement over the existing
design. The elsctrical changes and tests necessary to qualify this
igniter for use on the Agena are presently being determined. The

" first retrorockets using the nev igniter are scheduled to be delivered

in September 1966.
b, s. ned Booster . ter

Early ia the reporting period, redesign of the vehicle aft tank
skirt and Thor/Atlas booster adapter vers initiated to increamse their
structural capability. 7The aft tank skirt thickness wvas increased
from .110 €0 .125 in. vhile the adapter skin thickness was changed
from 143 to .160 in. Both o
completed. The aft skirt chenge vwill occur at AD-166. The existing
booster adapter will be deleted from the vehicle at AD-166 and will
subsequently be sanufsctured as an optional kit. All of the optional
kits will coantain the new .160 in. thick skin adapter. .

:
g
§
;
i

The FACI of the nev booster adapter optional kit wvas conducted
during June 1966. The only serious discrepancy discovered involved
: used to fabricate the first unit. It was
found that this material coantained inclusions of a flux used in the
ssaufacture of magnesium. Due to improper process control, the flux

the magnesium ingot. This produced voids

g
§
§
§
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shest saterial fron ssother spplier. A strectaral saalysis of toe

‘adapters already samsfactared islicated Unt three waits are

satisfactory for flight wie. This shoaid provide safyiclieat
utnmm«umumu-mmmam

5- Zipcord Progres

The effort ocn this progrem vas initiated in early 1966. The
objective is to provide a vehicle separation system which, produces
less particle contamination and lower shock levels than the existing
primacord syastem. It is iatended to accomplish this goal by using
the zipcord concept, in vhich the vehicle separation joiat, is
severed 'by ip:l.ting mild detooating mu (}0F) inside an elastic
tube.

The main emphasis mmgmsreportperiodmbeencnthe
development of & satisfactory joint configuration. Several joint
geometries, jacket materisls, and charge (MDF) weights have been tested,
using flat and curved panels, in order to sccomplish this goal.
Difficulty was encountered in obtaining a joint vhich was not too

_sensitive to charge weight and reliable shock messurements. Near the

end of the report period a joint utilizing a centered fracture notch
and & hydrid (dual material) jacket was found vhich would separate
relisbly vith sufficiently small charge weights and shock levels. This
design will be incorporated into a full ring assembly during the next
report period. A separation test of this joint and one simulating

the strengthened Thor/Atlas booster sdapter will then be conducted.
These tests will determine if the separation, coatainment, and shock
reduction requirements of the program will be met by the new design.

6. Separation lloner Redesign
'medecignofth.leptntionrouenm changed .at vehicle

.w&momrwwmutbehcmedmmmum

Titan III B/Agena. It vas then determined by simulated separation
tests of this vehicle that the friction coefficient had been:greatly

' . increased by changing the roller design. An increase bad been expected;

however, its magnitude vas not and no tests had been made to anticipate
such an increase. When additional Titan booster tail-off data becane
available, 5P-1k determined that Titan III B/Apu separation would be

.nrynuviththemmnerirmratrorocmnmdtofm 8P-T

also conducted a simulated TAT sepiration test with one retrorocket out.
This test showed that, under these conditions, satisfactory vehicle -
sepmtion test could pot be achieved. As-a result, a second redesign
of the séparation rollers has been initiated. It is expected that the
design, test, and mcorpontiqn of the nev roller assemblies will be
completed during the next report period.



7. lockalloy Study

ﬁ&mmdwm;:mtmmsw
efficieacy and a corresponding decresse in vehicle inert weight, the
Lockheed Missiles-and Space Company (Sunnyvale) has undertaken the
development of & beryllium - aluminum alloy-— lockalloy. Research
conducted to date has produced a material possessing the favoreble
coapressive strength charscteristics of beryllium in sddition to the
“duetility and formability of aluminum. mmkorelentu;lpchuoy
to.the status of a usable engineering material has not, however, been
carried to completion.  Such a procedural effort, necessary to
"mlmtmpriormwrymk,hunDtrecciwdurm .
consideration by any appropriate government agesncy. The reasoning
oﬁcﬂdthu:mmbmmlmuwmabumeota-pecmc
opcmttml requirelent may be of signiﬁunee.

mring the historical pcr:lod ot this report, the Mrocpcce
. Corporation under the recommendation of the Agena Directorate has
complated a study aimed at & timely eveluation of Lockalloy from a
metallurgical and a structural standpoint. The results of this omdy
have been recently documented and are revieved herewith:

a. A meaningful set of mill specifications covering both chemical
composition and processing are required to assurc saterial reliability.

" be Additional data is necessary regarding rat:lguc, veld metal,
creep, md comnion properties.

C. m twvo areas showing great promise through Lockalloy
lppneltioq are those of wvelded structures and fastener development.

d. In possessing a very high msodulus to density ratio, the
saterial is predicted to achieve a 66 to 75 per cent veight reduction
over a comparable aluminum structure. In cowparison vith beryllium
the advantage offered by Lockalloy would be in the area of greater
utilization under complex stress.

In assessing the results of the independent Aerospace study and
considering the development knovledge presently availabls, it lppan
that an operaticaal vehicle system such as the Agena cen vith
preparation incorporate Lockalloy advantagacusly. The future devclq;-
ment of this material will be carefully pursued. ,

8. Chea- of the' Oxidizer Barrel Section

In undertaking to reduce production cost vheraver possible, the
Agena Directorate approved a process change vhich adopted the use of
chem-nilling for the final fabrication of the propellant tank
oxidizer barrel section. The .latter is a 60 inch cylinder approxi-
mately 55 inches in length with a tapered skin-thickness. The

,




samufacturing procedure consisted of and sachining
‘zgm-ammquum Joined by
longitudinal sachine velds. This task as descrided wvas
-ooct].y:lnhxuor execution time and the subsequeat revork effort
vhich occurred frequently. slncifhdeoatun-eqummmo
verydmieulteonchimoaammu.

After a thorough reviev of the state of the art of chem-milling
it vas concluded that certain vendors could, indeed, perform a
" quality etching of the oxidizer barrel section within acceptable
‘tolerance limits. An engineering changs was subsequently approved
.vhich included a contract cost savings of approximately $46,000
uemdtothtotthcorigimluchine design. neprtneu of
certain QC procedural errors vhich have beea encountered, .the
teehn:lqucoteh--lﬂnnguappltedtothehgeupropenmthnk
is considered to be an efficient use of mnumming technology.

9. .A_.pnl-!li_gltl'lihlre

: Intbeurhp&rtofmlﬁ, Agena vehicle §106 failed to
separate as programed from a Thor booster during its launch sequence
at WTR. Neither vehicle, or portions thereof,. were ever recovered.

An investigation wvas immediately undertaken by the Contractor .
(Lockheed Missiles and Spece Cowpany) and shortly thereafter an

Air Force Missile Incident Investigation Board was coavened to determine

the cause of iailure and establish corrective measures. The primary

ares of suspect wvas the pyrotechnic separation system of the Agena -

vehiéle vhich consists essentially of a circumferential length of

MDF (RDX charge) vhich is contained within a mechanical joint and

tersinates at a separation detonator and dctonsto:f block assembly.

. A single electrical coanector is secured to the separation detomator

. and directs mmtﬁaeithermortwmstommctuc

. detonators within the separation detooator. Either detonstor provides
a sufficient blast vave to ignite the respective terminal end of the

cord. The latter in turn breeks s circumferential joint portion -

of the booster adapter forward section vhich is notched to facilitate

separation. Flight data revu.hd no fodication of Mul or

'ccup].ete separation.

The subnquent umtiption carried out by the Contractor
(Lockheed Missiles and Space Company) and the Air Force covered every
conceivable failure mode associated with the ‘separation system. :
Several electrical and mechanical compatadbility tests were conducted
as vell as individual component verification tests. It was not possible
to determine either from flight data or subsequent analyses, a single,
most provable failure mode, Nevertheless, numercus items of a
corrective nature were recommended and incorporated so-as to reduce -
any possibility of a futw'e separation anomaly. The official findings
of the Air Force ll:l.nﬂ.e Incident Investigation Board were documented
in a classified report to Maj. General Funk, Hq. slnee Systems Division.

3
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10. WM

A progrem of research bas been progressing through this period
" to develop an accurate method of determining the effects of
asymmetrical heating as experienced by the Agesa during the executioca
of a dog-leg trajectory. mmmwuumbea
"varied yet eo-ple-entuynnd:ls dcscihodutbnm

: - @& A cer:l.ec wind-tunnel tects have been conducted at AEDC
to -euurc the heat transfer rate and coefficients as a function of
angle otattlckandanshorron for two vehicle configuratiocns.
This work and associated mlycis are in progress. 20% of the test
_erfort reuim. .

Atestertort halnoprcunm in progress to measure the
t.hex-ul stress distribution around a theoretical equivalent of the
Agena booster adapter. The temperature and stress distributions
throughout the shell will be experimentally determined for various
load and thorul conditiéns.

c. A conputer program bas been dﬂeloped using general cyl:lnd.ria.l
shell theory in order to analyze tharmal stress effects on structursl

buckling capability. This progrem is presently being "debugged.”

. d.- As an ewpirical check a buckling test program is soon to
commence at the Contractor's Palo Alto research facility. These tests
vill determine the failure load of the shell specimens when subjected
to various asymmetric tesmperature enviromments. The technique
of buckling-capture to be used in this phase of testing vill insure
repeatability of data and accordingly, accurate results.

The period of this report bas, therefore, been devoted to the
gathering of basic data and the setting up of equipment for structural
testing. 7The period till the end of the year will be devoted to the
collection of all test data and the apalysis of same Due to funding
restrictions, however, the latter will not be carried out as planned
but rather delayed somevhat in its completion. The achievement

of all objectives will permit the determination of mission versatility
of existing designs and the efficient structural design of nev’ :
configurations. )

11, 'morn;l-ggnn

A new-booster design has been developed by Douglas Aircraft and
consists bu:l.cauy of a SLV-2A with increased propellant capacity.
' The Thorad's performance vill be significantly improved over that of
the SLV-2A in terms of having the capability to orbit approximately
Lso additioul pounds of payload into a 100-1‘00 lll( circular orbit.




10 date engissering effort has been expended to establisn the
campatability of the Agens wper stage vith this aew bodster. - Of
concern t0 this office has been the amslysis of the predicted
loagitudioal oscillatory effect, referred to as FOGO. This
rescoant conditicn between the.vehicle's first structural msode and
that of the propulsion feed system bas been predicted by Lockheed
. (Sunnyvale) to exceed the estsblished maximum envircoment (total
acceleration) for the SLV-2A booster. As siuch the margins of safety
for high stress trajectories are largely negative. Initial flights
of this coafigurstion will therefore be normal and exteasive
mmuummummwmtummtuumu
subsequently used t0 revise as necessary the mathematical anslysis
_ for POGO. The coordination.of several contractors vill be involved.
" In the future it is hoped that a strengthened vehicle and a more
accurate mathematical wmodel will relieve any hesitation regarding
structural capability for a given mission.

12. Plusbing Isprovement Progrem ~(Flared Joints)

With the objective of significantly reducing plumbing leakage
aboard the Agena vehicle, several steps have been taken to improve
both the component quality and the installstion procedures as
related to the hydraulic and pneumatic systems. The following
is a brief revievw of individual improvements that have been taken
to date:

a A co-plete uries of qualification tests were conducted to
determine the capability of the Wiggins "DL" conpector as compared
to the existing "B"nut design. The results of this program have been
documented; bowever, as the design wvas susceptable to fretting
corrosion together with a high level of stress concentration at the
base of the flare, several failures vere experienced.. The design .
was, therefore, considered not qualified for flight. It is noted
though that the torque retention characteristics of the lubricated
design were very good and under static conditions, it is judged to
be better than the existing nut and sleeve design. -

b. The Contractor's purchesing specifications for both
aluminum and CRES tubing have been rewritten to insure the procure-
ment of a high quality product in each case. The helium quality
CRES tubing and the hydraulic quality aluminum tubing result in a
good nnishod part vith little scrapage. '

. Ce mmmm-msmmmm,umm
assistance, developed a method of producing a very clean and
geometrically pérfect tube flaring process. The orbital flaring
techn:lqm :I.: nov 1n production use. .

d. All existing AN and MS-plumbing f:l.ttingo are being rsphced
vith hisb-quality MC parts.

T



.. -
Qe e AR
..

k.

- -

Q .

A8, NS PN ISR TR ALt Mg o de of Lisstil) Da00
. . . '

PPN

LS

€22

c. Other significant improvemeats bave been in the areas of
hlndnng, w,m‘ceqm testing of plumbing compoaents.

neinmotthcuhpmv-anutothepmm‘mmotm

'Agena vehicle bas done much to relieve the launch base personnel of

continually eorrecting leaking joints. Moreover, longer life capability
foxr orbiting vehicleshubeeni-pmed ..

13.' Inwtion ‘of Permenent Joints on the Standard Agens Veh:lcle

" In acknowledgins the deficiencies ot separable eonnector desi.p,‘

thesumwmaoutem initiated a development program to

incorporate permanent joints into the vehicle's plumbing system. The
induction . brazing method as dnu].opedbyl(cnonmnnrmﬂnud
subuqmnmuemedtothemmcorpmuonhubunm
operational use and vas judged to be best suitable for Agena spplication.

_The tasks arriedmttodatehvebeenyrepmtoryinuwremd

are dncribed u ronom

a. The Alr rom bas’ procured an assembly of. :lnduction brazing
eqmpcnt at a cost of approximately $50,000 for Agena production use.
nuemtmbmunmdumm(smvm)mu
presently being used for training. purposes.

' b. Work 1- near completion to upda.te an Ageu -ock-up vehicle
to a future, structural configuration, AD-178. -This vehicle will
then be used to perform an accurste and an acceptsble mock-up of all

.Ammm»thteimrsmtaoutwbebmedmpm

or an orbital flare may be produced vithout interference on all

- remaining separable joints. The adoption of either one or the other

design has been based on maintaining component qualification status
initially. As such it is predicted that approxmtely thw (30)

- Joints will be brucd at nm-.._

Engi.neertu vork 1s now proceeding to mn.ue tho design
dnvings, the development test phn, and appropriate Preferred Parts
pages for each required fitting. - A specification bas also been

". ‘written for the induction brazing of tubing and fittings.

Qs ‘TO :anre del:l'uf adequacy several conceptual design revievs

bave been conducted to-date. - Using program compatability has been
" achieved and all requirements coordinated. .
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GATV's, one vas a fdlnn vhi.ch vas cansed by the SLV-3 lsunch vehicle.

Mm&-u—llmt%l - As indicated sbove thess engines -
) conti.md their excellent performance record. Performance during

During this perfod, the first government procured engine flew. While
the flight was a mission success, the engine exhibited an anomaly which
has been seen on two previous mam. Effort has been mmted to
determine the cause of this anomaly. -

A follow-on eontmt was negotiated for 36 more of these ensl.ms.
Deliveriea vill contimue through Novesber of 1968 under this contract.

3. USAP!LR&J.-BA- Rochct 8 « Project "&lre-rim'mmh‘hd
during this E—'ISI %ﬂﬂﬂ%%mmwtorwsoos. On this
mission, the primary propulsion system was successfully restarted 8 times.
Two more XLR-81-BA-13 Engines were procured to take the place of those

used by Project "Sure-Fire".

h.=W - The secondery propulsion system on
GATV Vas opera' thoUnitI,nndtvieovithfheMtII

thrust chambers. Perromnee in all cases wvas nominal.

s, 81E wg& - Preparation of the resutmission of the devolop-
ment 2 on revised funding for this project,was began. .

Gas Injestion Sest Progran on the VIR 81-BA-11 Rocket F‘_. e < Effort
on this program vas alt the report not be submitted
until the next rcporting'pcriod. Pmlhtury results mj.ute. o

e Mpdmiswmmmm,mm
- shows a remarkable tolerance to any harmful effects caused by
ingesting gas and performance will recover vhen the gas ingestion

e e e VR A SO SPT 1o 3




b, Vibration cansed by pump cavitation seems to De the worst
- mummgnwm
.-" . -7..37'»-3':..-: - -, L.

M qu

= Bffort vas completed
eo.untm Mmmuwmwmm
'_.th.mhcuuvchieh.

give it a 15 day on-ped-wet
Ammmmwmmummnntzmum
mm(m'-)ummnmmummmmmmm. At
\. ‘. pum,mwmiowmmmwmammmmvs.
')" mmmhcnummlnhommm‘lnmmc
\ of a structural failure which occurred during s production reliability test.
The failire was attributed to stress corrosion and the heat treat ocn the
wummnmwwmumpmmmmmu.
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MIBSTION m»ummmmwﬂm
uﬂ]‘fu‘um mthods of Configurstion Jamagessat, as descrided
um:vs-x, ummmmmuﬁummm

zizﬂm-upwmsnmrmmmtommww

ln.ueruﬂ(:nuhur recent graduates of AFIT's Grad-

.:'-mfaw Program Management course joined SSVAC's staff. Capt Miller
icinchurulotconﬂmuon-c“tmlmac.ptmuuehm02 .
. .Conﬂmtionmnution )

R muvn'm ssvwwoouud%mmcuml’npoulacum,

mmw and evaluated mumercus program plans and state-
ments of work. SSVAC personnel assisted in three (3) vehicle acceptance
mpocum and the .160 Booster Adapter l(:lt FACI.

b, mm-mtioumhkentoimumtthe6s95thm

- 6555th-Asrospace Test wings at the two lsunch bases plus the two range safety
~ . offices at AFWIR and AFEIR wers brought into the ECP coordination cyele in

ormumcludn_mufotymum The contractors have been directed

. to forward copies of all ECPs to the 6595th ATW and 6555th ATW. Coples

of all ECPs affecting range safety vill be forwarded directly to the range
safety offices at AFEIR and AFWIR. Actions were also taken to insure

vith’' EICP's directly from the contrsctor's and sufficient back-up material .
is attached, to sllov them t0 make timely comments on proposed RCPs.
Buying Agena cosponents directly from contractor's and turning them over
to Lockhesd as GFE is creating nev problems: coordimating documentation

‘betwesn various contractor's; integrating configursticn msnagement reports

that are fragmented by contract and by coatractor; in general, attempting

" to :lna_oetriuu additional contractor's in configuration management require-

m.
-"7;"

M“ e .

Chief, Oonﬁmuon Wnt Dv.
Agsna Directorate
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the reorganization, the Aerospace Ground

. - Bquipment Division vas dcsignated the "Agena Operations Division.”
- As part’'of the change, the Divieion picked up responsibility for the

Agena interface with the using programs for Contract AP O4(695)-761,

“ths Santa Cruz Test Base Sustaining Comtract, and the Redio Guidance

Punctiohs with the contracts associsted vith this effort. Such con-

2. | (u)"'m ETR Immch cnplbmty Contract AP 04(695)-936 was

definitized during the reporting period. The contract is’for the

1 Jan 66 thru 31 Mar 67, and covers launches from Complexes 12,
13 and 14 at Cspe Keonedy. - The launch contract AP 04 (695)-688
ended wvith & reported estimated 7,000 net overrun. Inasmuch as the
rates have not been settled for the -688, it is not possible to state
with certainty the final cost of the effort purchased.

3. '(U) The WIR Contract AF 0k(695)-669 ran to completion 31 Mar 66
vith & total estimated cost of $26,929,999, a net underrun of $1,757,000.

b, (U) The follow-on WIR Launch Capability Contract AP Ob(695)-968
vas definitized for $30,997,000. The -968 contract covers the period
from 1 Apr 66 - 30 Sep 6 e

S. (U) Comtract AP ON(695)-1054 wvas negotiated vith Univac
spproximately $2,050,000. This is the follov-on to the VAFB Operations

and Maintensnce Contract -706. It provides for Athepa and 642B computer
progremming and operations FY 67 and 68 in support of Programs 2k1, T70,
206-1I, NASA Agena and NASA Delta.

6. (U) Discussions continued with SAC and ADC concerning twmover and
utilization of Ground Guidance Station (0GS) No. 6. S8AC will vacate

this station early in FY 67. The present plan is to move from 0G8 No. b
and consolidate 8SD operations in OGS No. 6-1 and Mo. 6-2 late in FY 67.
ADC vill then occupy OGS Mo. k. Fimm approval of the plan is expected

7. (U) Agena Road Shipments.
a. mqumry-gecm'nrmm'mirormm

g

shipments is complete. Special “Air Ride®” vans provide shock and vibration

protection required by the Agena; in addition, an increased margin of
environmental protection is provided. .
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e MM Lok dsweicped inierest i awr cammveial ven ualification s
SrOgIon &8 & resull of the wmcertaisty of Rilitary Afr2ify Comsad
suppert of Agean shigmsnts. A complete set of data, along with owr X,
findings, ws furaished to provide them the required bascis for read .
shigment of Agesas to EXR. Rk

c. The qulification of Commercial Vans for Agena roed shipments 5
negates the requirement for building new transporter in the event the i

transporters become unservicesble as a result of wearout or o
changes in Agena configuration. v
8. (U) The Pad Modification Integration Working Group (PMING) bas 3
supervised the modifications to the T2 ares during the past
six months. This activity has been associated vith Thorved

on all four pads. . The bulk of the work in these aress has been completed
and chairmenship of the PMIWG has been transferred to the €595th ATW.

-

10. (6) Technical and activation management sqd.cﬁnce vas provided .
to Program 46l during the conversion of PAIC 1, Stand 2 to their use.
11. (U) ' Continuing support is being provided to the START Program

in their activities concerning PAIC 1, Stand 2. IMSC support is dbeing
provided mdgr the WIR Launch Capability COntrn.ct : :

12. (U) An AGE Inprovement Plan was developed jointly with the Lockheed
Migsiles and Space Co. The goals of ‘the plan are to gemerally reduce

AGE cost and increase efficiency.  The plan is based on use of MIL-D-1000
documentation requirements, more complete systems engineering by the IMSC
progran offices, and the transfer of AGE engineering responsibility )
Systems Operations (Dept 76-XX). Coordination end approval was received !
from all affected AF and NASA program offices. The milestone actions R
of the plan were closed out with the exception of Item 2, Equipment T 3
Definition. Action on this item was delayed until revised launch base
procedures were defined. Many of the items were picked up as overall

company improvement directives.
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Svesnnnnt $ Deosurtion Rewsias . .
1 Janry 1366 0 P Jane 1966

r

During the period the Procuremsst Divisios (SSVIK) suppurted the Agess

Pirectorate Yy 1ssumncs of 12 sev contructs, definitisstion of 2 lstier

contracts and sduinistretion of §2 active coutructs. Total estimated walue
thess contrects is approximately $535,000,000. o

. mmenoﬂﬁs)-muwnscmummuamnnm

"’&

. M mmmtws‘{wm:.

" 3.. Letter contract AF OM(695)-766 with Bell Aerosytte-s for ST Ageu Engines
vas distributsd on 5 Ja.mnry 1966.

. B Latter contmt AP olo(695)-938 vith Bell Aerosystems for 36 Agens Engines
‘vas definitized thring the period for $4,700,000 (FFP) but 1s not yot aistributed.

. ~5. Mter coutrlct AP 03(695)-939 with nsc for Agena vehicles becane overage

as of 30 June 1966. Mmmmrmnﬂcnmmmnsnenuhighmmn |
neeaed to ‘be no negotiation flexibility..

6. During the period contract AP 05(695)-7% and related records were transferred
to the Burner II Program Office.

.1. mrug the period & orders were made against BOA AF 04(695)-589 with IMSC.
4 They are here listed:.

1l. lh.:ln Elec. Umdilical Redesign
12. Prep Round WII

15. Type I1I Battery Cell Test
17. Preliminary Improvement

Total estimated amount of the above orders is $1,385,607.

8. On 1 April 1966 the BTL Radio Guidance System procurement vas assigned vhen
the Subsystems Directorate was phased out. One POO, tvo buyers, and two clerks
veie trausferred in vith related contnm.

9. The launch contructs at ETR and WIR have been successfully muud as
Fixed Price Incentive contracts. In fact, virtually all nev contracts in BSVAK

- are fixed price or fixed price incentive instead of cost reimbursable.

K )
& s & )
EIVIN H, HIGCINS, Major, USAF
Chief, Procurement Division

Agena Program Office
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™ : Frogres Costrol Divisioa
) Ristorieal Data -
1 Jan 66 - 30 Jun 66

. Progres office Beorgentzation

a. The recent mrpnimlon within the Directorate, effective
17 June 1966, chsnged the "Bequireszents and Progremming Division” to
the Program Control Divisica. As & result, several functions were
transferred to other Divisions and some vere added. The Reliability
function, including PREP and Quality Assurance were transferred vith
: | '_m&-urordlnnl:.t Straton to the Engineering Division. - The.preparation
- of Statsments of Work wvas also trsnsferred to the Engineering Division.
R with Lt Tubbesing. Capt O'Rourke took with him to the Operations Division
W the .Systeus Integrat:lon and Interface Control functions. Financial
& .

controlundmmungtotupportmulmchum«lmdmmdme
bt . equipment and services, and Production Mmguent functions were uhkd
(\\ ‘as & relult of the reorganizaticn.

i} - Personnelcunge_

: (1) Mr. Gene B. Stevm-., Industrial Specialist, uusned to
the DLvlsion on 2 June 1966.

oV

o - (2) -Mr. pale C. Harrison, Industrial Speeia.list, uugnea to
the Division on 2 J\mc 1966.

(3) Lt Col Hilum T. Jones was reassigned 15 June 1966.

A ('l») Maj Wmiu R. Rll assumed duties as Chief of the Division
on 15 June 1966.

2. INSC Onent}_ng Schedule

: msc Official Operating Schedule, Issue $29, vas diltributcd on
28 April 1966. The Lockheed schedule depicts the milcstones, systems
test and launch stand loading for all programs using the Agena vehicle.
SSVAP acts as 8SD central point of contact for IMSC in coordinating and

: 'obtaining uppmva.l for the infomtion pnunted in this doc\uent.

3. on-nget Hardvu-e

. An mmtory of uon-rligl:thum'm is maintained at.msc -to provide
: -'test programs, vhich are conducted for various reasons, maximm support
at ninimn cont. A. rev ressons for these tests are:
a. s:lmhte .'m mght fan.ure conditions

. be s:hmltte perwrbationl noted dm.-i.ng veh:l.clc checks.

a8 IO
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Ceo VYerily asv Sssiges.
. “&memm&
. ¢« Pure research. ' - .

This noo-flight equipment is also losned to other DOD and to EASA
agencies, therely obtaining maximum utilization of the hardvare and

" precluding necéssity of additiosal DOD/KASA funds being expended to

dupne:m existing capability.

_A_.gna 8hn Plan
In aecordmec w.tt-h the direction given IMSC by SSVA letter, same

- m‘bject, Aated 29 June 1966, and CCN 108, MSN-3252, dated 2k June 1966,

Standard Agena item of hardvare, cumntly not being used by using

- programs, unu-unammmswmmu-tcym

‘It. 18 currently planned to contimie this slave system (except those items of
. hardvare t6 be replaced by the new OCE Configuretiog at AD-205); through
-the <939 contract. This total effort will be accomplished without the

benefit otch-nging ‘engineering dravings, and will be scheduled and- .
cmmmdwmswmmom“mumuthm

] nlpluentution Plan

b. '!hchmtobcuudforchvemuwinbe mrnuhednlsc
as GFP and painted red for resdy 1dent1ﬁeation and will be identified
vith the contmt end item, co-ponont part mnber and uxut serial numbers.

. ©.. The uthated savings thnt vill be realized by this lhving,
starting vith Vehicle effectivity AD-160 and lublequent, will be.

. $1.5°°.0°° through the -939 Comtract.
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Agean Celtaacs and Comtrel Subeystons Develtpments (U

9503 (Gen Mastia)

1. 4C) In July 1945, followiag study and snalyeis of future develop-
meat vrequirements, we faitiated the develepment of an impreved
guidence and coatrol slactronics (GCE) subsystem for the basic Ageaa.
‘The GCE vackage ia designed to replace the existing fNlight central,

" guidance and flight control electronics J-boxes. The proposed ,ngma

. ey Whpﬂt-ﬁduon in your organization at that time, and

: innmonl was expressed. Subsequest to July 1968, ether related . |
. eubtysteds developments also bave beea fnitiated to provide an improved -

T ““ﬁy’.,mur cutoff system and a new inertial reference '
o numuy d the !ni- .mn for Mo donlqnnom o nhehod.

"'.). 'A'_Sinl':eq_yﬂmhcomhgtlnuloiuf&tﬁ.ﬁgoﬁ._lnﬁuu )
that you adviee me of yeur intentions, If program peculiar seplacements
of & isemes ave 1o be used on a prependerance of Agena vehicles,

thea in the best interest of the goverament all 33V develepment and
production efforts on GCE, Velecity Cutoff System X, and the MIT

" Inertial Refereace Package should be terminated. However, I would
be reluctant to take this step because of its impact on the improved

- Agena, As you kaow, these guidance and contral impravements, when
coupled with the new engins, will provide the Air Foree with a new
etandard Agens. Peading final resolution of the apparest duplicatien,
we have Lockheed in a virtual etop-work uum OR our subsystem
developmente.

SIGNeb . 1Aten

- SSV Agera GC Funding Summary . .
~

J. L. BAREL. % niocel, LAY ' : f
depuly i .- es Sinieden | % |
LN
AN b N e
' o‘.:&n“l\u 0l ATU A 'LAU'V,
. mECLASSFED. v MR o))




MY AGENA GUIDANCE & COXTROL. SUBSYSIEM FLNUING

Work Invested Anticipated
Started Yo Date FoGo . _
Guidance & Cosntrol Electronics Jul &5 $1. 35M $3.7 - $5. 20%*%  Development &
’ Production
_ $.635M4 Incorporaticn & o
25 Progran: Modnlr -
Kits : -
Velocity Cutoff System X . Jun 66 $1. 125M# Developnient &
o : Productior:
. 013M . . 142M Incorporativs
MIT Inertial Reference Package Nov 65 . 455M . 440M Development
N ) : . L Production &
. Incorporatic .
$3. 543M $6. 417\ ptus IRP Qualificatio=, aa-

duction & Incorporatic. - .

s

* Presently being negotiated. Figures represent offercd va proposed price.
. #®& Egtimate $. 500\ for Qualification and Incorporation costs.
o - 3 Inclndes 25 production units, .
. #s. 81, 164M anticipated for Electronic Event Timer not listed.
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AGENA PROGRAM OFFICE
Historical Data
leul 66 to 31 Dec 66

1. Col A. J. Gardner assumed duties as Program Director on
1 Aug 66. Col William Nielsen departed on terminal leave 15 Jul 66

pending retirement on 30 Sep 66.

2. During this pei'iod 24 Agena vehicles were delivered to the Air
Force. Twenty-one vehicles were launched with all being successful.
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1. &) Sappivmenial Agreement Number 2 to the Santa Cruz Test 'L

Base Sustaining Coniract AF 04(695)-76] was negotiated in an effort 'h"'
to reduce the sustaining costs. Test Stand Number 2 was closed and q '

Test Stand Number 1 was placed in a 30 day standby condition of :
maintenance. The net result was a reduction in the contract price of ¢ [
$237, 000. '

2. (U) Inasmuch as there appeared to be no further Air Force require-
ment for Agena launch capability at the Eastern Test Range (ETR), it
was the intention of SSVA, at the beginning of calendar year 1966, in
the absence of direction from higher headquarters, to close Launch
Complex 14 after the last Gemini Target Vehicle launch and to turn
the responsibility for providing the Agena launch capability at the
Air Force Eastern Test Range (AFETR) over to the Agena Froject Office,
NASA Lewis Research Center (LeRC) at the close of Contract AF 04(695)-
936. An informal agreement between SSVAO and the Agena Project
Office (LeRC) to the effect that the Agena Project Office (LeRC) would
develop a procurement schedule designed to provide the Agena Launch
capability at AFETR during the period 1 Apr 67 - 31 Mar 68. The
rescrvation of the right of the Air Force to retain the procurement
responsibility if an Air Force launch requirement subsequently developed
was recognized by both parties. The NASA LeRC Agena Project Office,
in accordince with the agreement, established a procurement schedule
and proceeded to prepare for the procurement. Meetings were held
between the contractor and LeRC, and between SSVAO and LeRC;
work statement discussions were held in which all interested offices
s participated including SSVAO. The NASA LeRC Agena Project Office
,\' ultimately completed a procurement package which was sent through
\ NASA channels for approval. Before approval was granted for the
procurement by NASA Headquarters, an Air Force requirement was
announced. NASA was notificd of the AF requirements and told that SSVA
would proceed with the procurement of the Agena Launch Capability.
SSVA had anticipated an Air Force requirement, so SSVAO and SSVAK
had been developing, in parallel with NASA's effort, an Air Force
procurement package, so that when the Air Force requirement was made
known the last week in October, SSVA was prepared, and RFP 04695-
67-R-0063 was issued on 2 Nov 66. On 20 Dec 66, the Air Force
received the contractor's proposal. It is anticipated that a definitive
Agena launch contract will be issued by 1 April 1967.

A%

Ar DOVIGI e+ oo » :. ...." .».'...‘..’:Z-IVALS:
1 AU . DECLASS: h‘.‘.D FRTCE 32 YEARS.
cy of 4 copies k?-* . DOD DR J&M‘Q 10

s e ~ SSyA- 1920




- ‘e’ w@p ¢ ' .
dntsens —m ——r——ty ' X
SRSt .

14

Ca (V) The engrsie o AT OHeP5)ends 2us 20k beez resolved. It
row appears the £o.erruz 4.l be oaly abo.t half the armount originally
reported. '

4. (U) SSVAO has been operating at 70% of authorized strength
since 1 Jul 66. Major Elmer T. Davis, Jr. has been Acting Chief
of the Division since Lt Col Edwin Senkbeil retired 30 Jun 66.

5. (U) During the past year numerous problems were ehcountergd

as a result of poor quality of WECo waveguides. We reviewed the

‘contractor's waveguide manufacturing process and recommended . .
changes. WECo incorporated essentially all the changes that were :
recommended in the quality control of dip braze salt condition, process

water acidity and handling time between sulfuric acid quench and

Allodine treating. This resulted in a decrease from 30% to less than

2% in-plant rejection and no subscquent waveguide problems.

6. (C) (Gp-1) A Gomplex Modification Working Group was established
under the chairmanship of SSVA/SSVX to supervise and control the
muodification of S1.C-3. West to o Thorad/Agena capability, The group
wits vstablished by SSVA at the request of the 846 Program Office on
16 Nov 66, The present schedale calls for o complex access date of
18 April, with all demonstrations complete by 22 Aug 67,

77' 41 A ) ,
7
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b. {G) The SSD/ADC agreement provides that ADC (SMAMA) will
provide an updated 1230 computer in exchange for the 642B, which is
to be left in GGS 4 for ADC. This arrangement was necessary in order
to keep GGS 4 operational while a surplus IOC radar and the 1230
computer were being installed and checked out in GGS 6. A program,
which is scheduled to fly on the TIlID, requires the capability of the
1230 computer due to the short reaction time,

c. (U) The radar system in GGS 4 was designed and manufactured
in 1958 for a Titan ballistics mission. There has never been an
opportunity to put the system down in order to refurbish and replace
obsolete wiring-and components and also remove unused circuitry and
components. Considering the present known usage, into the 1970's,

a significant reliahility problem could result. The radar system to
be installed in GGS 6 will be refurbished and modified to the required
SSD configuration which will avoid this potential problem,

d. (U) It had previously been established that SSD requiréd two
guidance stations due to the operational load. This was the basis for
GGS 6 being turned over to SSD.

8. (U) Significant activities and problems associated with the move
into GGS 6 are as follows:

a. {(U) Surplus Titan radar systems were received at VAFB from
Larson, Ellsworth and Lowry AF Bases. A number of critical components
are missing which were apparently lost when several classified units
were removed by SMAMA. A recquisition for the missing items was
forwarded to SMAMA,

b. (U) Agre'emem was reached with SMAMA for procurement
of the 1230 computer.

¢. (U) The required facilities were identified and a schédulc
established with SSN for implementation. The facility modifications
and additions will be critical in meeting the overall schedule.

d. (U) The capability to support Pfogram 846 from GGS 6-2,
the south half of the station, was established in October using the -
existing radar and Athena computer.

alak ’r!-‘ Trrey:a
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9. (U) Bell Telephone Laboratories, Western Electric Co and
Aerospace/Univac accomplished separate validations of the TIIIB
guidance program on the Univac 642B computer in GGS 4.

10. (U) The first two TIIB launches were automatically aborted
within 10 seconds of launch, by a malfunction in the guidance computer.
In both instances, the second countdown and launch were completely
successful. After an intensive technical review, a number of improve-
ments were made in the 642B computer and the radar interface unit,
both of which are provided by Univac.

11. (U) The Guided Missile Test Station, which will replace a
laboratory model on SLC-4, West and the Missile Guidance Simulator,
which is used in Titan production testing, were given First Article
Configuration Inspections in support of the TIIIB program.

12. (U) Agreement was rcached with the Western Electric Co, the
Martin Co and SSB on format for Fersonnel Equipment Data for launch
pad, radio guidance maintenance and operations. This is required in
support of the blue-suit operation to be implemented for the TIIIB.

13. (U) Activities in support of the proposed TIIID were as follows:

a. The GFP (WECo) hardware and data requirements have becn
nepotiated with the Martin Co and SSB to include GFP equipment to be
shared with TIIIB.

b, Preliminary Interface Specification and Interface Control
Drawings for TIIID/Radio Guidance have been defined by Martin Co
and WECo.

€. WECo was provided contractual coverage to support Project
Secthru, which is an experiment to measure attenuation of S and X
band frequencies by solid rocket motors.,

d. WECo (BTL) was provided contractual coverage to provide a
radio guidance Error Analysis and Injection Accuracy Report. -

e. SSVAO prepared a Work Statement for the procurement of
the Radio Guidance and Targeting equation for the Titan IIID launch
vehicle. The Work Statement was to investigate, develop, and validate
in detail accurate and flexible guidance and targeting software.




(1) Tlas cliort monid e 4 sidszsadaal cRuuge frue the povsvnt
BTL equations. The present eGaations ave pecalastoed to 3 specific
schicle and rely heasrily apon a predetestnized mocninal trajectory.

(2) The new software would inaclude’ rapid targeting capabilities,
little reliance on the nominal trajectory, explicit steering techniques.
‘a dynamic thrust model, and an optimum noise filtering technique.

As a consequence of these improvements, the guidance computer
storage capacity requirements would be reduced.

(3) The Statement of Work has been completed and may be’
submitted to the contractor when funds are provided for the Titan IIID
effort. '

14. (U) The implementation of the program to provide back-up range
safety data to the range was delayed due to the failure of the WTR to
validate the data link between the guidance station and range operatxons
(Bldg 300) at the WTR.

15. (U) The responsibility for the WECo and Univac radio guidance
operations and maintenance contracts at the Eastern Test Range was
formally transferred to Goddard Space Flight Center (NASA).

16. (U) The request for proposal for a follow-on buy of radio guidance
hardware specified uniform configuration management requirements
which would be implemented in support of all using programs. Most

of the specifications developed under the -811 contract in support of
TUIB will be used as is. The program will be based on each using
system (Titan, Thor or Agena) maintaining responsnbxhty for the
booster/guidance interface documentation.

17. (U) Completely successful WECo/Univac radio guidance operations
were conducted in support of twelve 846, 110, 770 and NASA Delta

missions.

18. (U) The Acrospace Ground Equipment development activity
continued at a low level due to:

a. No new activations or major modifications.
b. The remaining Agena using programs have acquired experienced

personnel and also have Aerospace Corporation on contract for Systems
Engineering and Technical Development. These programs are also

- using established test and launch facilities whioh, mally require only
flight- to-fhght configuration changes. *‘*——%{m{\
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1. Mumprlod.he?uem Division (SSVAK) mpportedthekgcm
Progrum Office by issusnce of 7 nev contracts, definitization of 1 letter
contract and sdministration of 87 active contracts and 17 Basic Ordering
Agreement Orders. Total estimated wvalue of these contracts plus actions in
process is approximately $590,000,000. Major contracts are Lockheed Missiles
and Space Company, Bell Aerosystems Company, Bernes Engineering Company, :
Western Electric Company, and Univac Division of Sperry Rand. Other eontractors
are Massachusetts Institute of Technology, Belock Instrument Corporation,
Quantic Industries, Inc., and Autonetics Division of North American Aviation.
One Contracting Officer also is the Procuring Contracting Officer on AFOL(695)-
754, the Burner II Program vith Boeing.

2. During the period 10 contracts {which were complete and all final
documentation received) were transferred to records storage.

3. Letter contract AF 04(695)-938 with Bell Acrosystems for 36 Agem Engines
wvas distributed on 30 September 1966.

4, Letter contract AF Oh(695)-939 with LMSC for ‘Agena Vehicles has been
overage since 30 June 1966. Negotiations were held from 2 November 1966 to
16 December 1966 dbut no agreement wvas reached. The Air Force awvaits
Lockheed’'s response to the Air Force offer.

5. Letter éoot.mz POLEYH-6T-C-00T! with LNSC for 25 Agena Vehicles vas
tum in December 1966 but §1s not yet distriduted.

6. Dnrlu the period, 3 orders vere sade against BOA A?O'o(695) 589 with LMSC.
Toey are bere listed:

16, Klectromic Event Tiser
18. Production Qualification Frogrua
19. Loglsties fupport sad Repalr

Total estimmted ascuat of lu above orders §a v.lw.ooo

7. Ordar #2 w0 BOA 0 vith Bell for repair o® an 8096 engioe for $A9,000
cost vas also fssued,

0. Much effort was eserted to reduce the mmoer of overnge CCNs vith some

success. 1a Ostoder 1966 the 30r0 overage point vas nuebod but some in
1etter coatrnet APOM99)-9)0 are nov overnge and can’t be definitized until
the contmet §s deflialtizes,




Oas buyer retired for physical disability and is being replaced soon by
buyer from the Gemini Target Vehicle Program Office. The Division will
be completely staffed with a Division Chief, two Contracting Officers, seven
Buyers, four Procurement Clerks and ove Clerk Typist.

Lo EDVIN H. HIOGINS, Major, USAF
D Chief, Procurement Division
D Agena Program Office ‘
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1 July 1%€ 20 31 Decenbder l3ee

1. ZProzras Pequirenents

a. During the reporting period RASA Levis Fesearch Center cancelled
their requirement for the second PAGEOS mission and ordered an Agena
vehicle for the SERT-II progran.

2. Personnel Changes

a. Capt G. Sloan vas reuitgxxed 7 November 1966.

b. Helen D. Shalita, Secretsry-Steno, assigned to the Division on
5 December 1966. .

3. IMSC Operating Schedule

IMSC Official Operating Schedule, Issue #30, was distributed in Octo-
ber 1966. The Lockheed schedule depicts the milestones, systems test and
launch stand loading for all programs using the Agena vehicle. SSVAP acts

ussncentralpointofeontactformcneoonumugmdobmniug
approval for the information presented in this document.

k. Cost Reduction

a. Reduction of Santa Cruz Test Base hcil:lt:l.ea

(1) The Santa Cruz Test Base consists of laboratories, ordnance
testing facmtiec, and three engine test stands. Two of the test stands
are operated for the Agena program by LMSC under Comtract AFOk (695)-761.
The current contract period of performance is from 1 July 1965 through
30 June 1967 and calls for Test Stand #1 to be in a fully operational
status and Test Stand #2 to be in a thirty day standby status. This opera-
tion vas justified based on the existing and anticipated workloeds at the
time of contract negotiations.

(2) Present conditions no longer justify the maintenance of
both stands, Termination action has been taken to deactivate Test Stand
#emdtoplwerestm#lmathinydaystmmm There are
no plans to reactivate Test Stand #2.

(3) The contractor bas submitted a credit cost proposal on the
~761 contract in the amount of $237,217.
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1. NIBSICE. The missits € toe Agesa Coefi:iatice Yepagemest Sirisioa
(SSYALY {5 w suppcr: e Progras Dicectcs, Agesa Program Cfflce ia assuricg
adequste ccatracicr manspezent by smnitoricg and eaforcing tze 375 Qis~
cipline. .. '

2. PERSONNEL. The Configuration lManagemeat Division continues to operate
vith & shortage of persoonel. In August Captain Carl Miller was recalled
to the cockpit vith no replacement being supplied. During this period
the Chief of the Configuration Management Division, Major James Martin,
retired and vas replaced by Major Kimerlee Bradford. ° Mrs. Vera Wells &
secretary, took two months sick leave and then retired with no replace-
ment dbeing found. _ .

3. MAJOR EFFORT AND ACCOMPLISHMENTS
A. LMSC Contracts |

. - (1) am Status Report. Upon becoming Chief, Major Bradford
immediately e LNSC iguration status and made several Air
Force presentations depicting his evaluation and recommendations for
necessary action to insure effective contractor implementation of Config-
uration Management precepts. o '

. (2) and Contracts. The 1964 version of 375-1 vas required
on all nev specifications ng prepared under these contracts.

(3) Eﬁ_ and 2& Contracts. The 722 contract ves generally limited
to routine monitoring ng very of the last vehicle. The 939 con-
tract requircd extensive effort in support of the fact finding and negotia-
tions. An incremental FACI vas held on the Brazed Plumbing incorporated

4t the begimning of this comtract. )

(4) ocuidance and Control Electronics Contiract. This coantract
required major effort to: deline and redefine the requirements of the
proposal; support the numerous fact findings required; and to participate
in the extended negotiations. The contract is attempting to impose full
configuration sanagement requirements on the contractor.

B. Barnes Coatract. The Horizon Scnsor FACI vas held in October

. and the conflguration management office made a thorough audit of the total
configuration management structure in order to assure correct implementation
of this nev direct tuy. A satisfactory configuration plan has been estad-
‘1ished and the Part II of the specification has been approved.
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(3) and G3d. The T cicsed ot amd tae first Ji© dellveries
vere made. cf e engine specificatica vas finally delivered
for reviev. 7The four specificatices for-toe Start Kits are deing prepared.
The engine ccafiguration msanagement plan is still unapproved. L

(2) 10M4 Contract. The development and production comtract for
the Mod X Velocity Cut-Off System was negotiated during this period. A
configuration management plan is being prepared to showv full compliance
with the contract requirements for a configuration management system.

D. VWestern Electric -Contracts. In order to provide a uniform purchas-
ing policy the Western ']ﬁectric contracts are being brought under one
contract and the configuration division is taking an active part to
insure full configuration compliance across the board.

E. General

Interface. With the diversification of contracts, and the
increasing amount of Government Furnished Equipment being supplied LMSC,
the need for more formal interface procedures and working groups is be-
coming obvious. The configuration management division is taking action -
to establish such-procedures and organizations.

k. MAJOR PROBLEMS

A, cgc Pro%uh. The quality of the cnglneering change proposals
continued to lowver during the last half of 1966. During the early third-

quarter the coatractor supplesented these {nadequute submlttals by long
presentations before the Coafiguration Control Board. [n order to assure
sore efficient functioniag of the CCB the contractor has been excluded
from attendance and ECP's vhich do not contaia sufficient data to be
fully evaluated are being retursed to the contractor. To assure more
standardization ia Alr Porce requests for ICPe, an SCP "Request for ECPs”
has been prepared.

B. Nalvers. The zmusder of valvers prr vehlcle continies o incresse,
reaching & BIgh of etght fur venicle 172. %o vehicle during the last six
s0onths has been bought by the Alr Porce without a vajver. Ia order to
reduce vaiver processing tise and lasure a common understanding detveen
AFSSD, AFFRO, and L)BC, Major Rradford vrote a Supplement to UBAY Specifi-
cation Mulletin 515. 1a coajusctica vith this, the contractor has been
required to subait wvalvers for oac vehicle at a time and fally sudbstantiate
the prodlems in order to pruvide a cusplete file for future action.



. 8 cations. LISC cag bders Zreparisg s acy specificatios to
the June the first tiae. Due tO B¢ lack of any Coaflguratica
Centrol of the Specificatioa Sectice tke sulxittals have been almcst
totally inadequate and have required mmercus revisices, thus increasing
cost substantially. The lack of proper intermal procedures and coordina-
tion is vividly reflected vwithin the specification group vhere numerous
specifications and USCN's have been released without Air Force approval
and in direct violation of 375-1 and the comtract.

D. Org zation. The LMSC Agena Program Office has no configuration
manager. Ing e configuration functions have been split up between
three different individuals working four levels removed from the program
manager. This isolation of the configuration functions from the managing
level of the program has resulted in total unawareness of proper configur-
ation management compliance within the program office.

E. Travel. The restriction on travel funds is hampering the effective-
ness of th: configuration management activities due to the fact that
effective configuration management requires continual contact with the
contractor. This is necessary in viev of the continual need to perform
periodic audits of the contractor's engineering release system.

F. Status Accounting. The contractors status accounting reports
following the raat have long proved inadequate. Thig office has
therefore submitted a revised Form 9 to AFSC. Approval of this reviged
format will provide more adequately the needed information.



TLECTPONICS BRANCH. AGEXA ENGENEERING
Historical Data
1 Jul 90 to 31 Dec &b

1. Manning

Authorized Engineers
Assigned Engineers (as of 31 Dec 66)
Estimate for Jun 67

W e 0

Capt' Bergmann is a projected loss in May 67.
2. The following outlines principal efforts since June 1966.

a. Command Destruct System

Late in June, LMSC, at Air Force direction, submitted a _
program plan to modify the destruct system. The modification was to
consist of limiting the current surge by the use of a high resistance
wiring in the receiver-to-destruct-unit wire harness. Limiting the
surge current to a lower level limits the drop of battery terminal
voltage. Several fixes were considered possible: Design a new battery,
use separate batteries for the receiver and for the destruct unit, re-

‘design the receiver to operate at 9 volts, or limit current with a discrete
resistor. The current limiting wire harness was chosen because it had
the least impact on the overall system design and flight qualification
status. ‘

Design and qualification information was presented to ETR on
30 Sep. ETR approved the design concept, but insisted that the battery
and receiver specifications be made compatible with respect to terminal
voltage/input voltage. ‘

b. SGLS (Space Ground Link Subsystem)

4
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SSD has been developing SGLS as the Standard Tracking, Tele-
metry and Command System. It was flight tested satisfactorily in 1966.

SSVAE and LMSC have been coordinating with using programs
to integrate SGLS into the Standard Agena. The using programs have
indicated that they do not desire to procure SGLS as Standard Agena

: cquipment.

c. Babcock Relays - Cracked Contact Springs

All l:ntching and some lots of non-latching 10 ampere relays
subjected to 30g sinusoidal receiving acceptance screcning test at LMSC
between 14 Feb 66 and 16 Aug 66 were suspected of being over-stressed
due to excessive G-loading. The failure mode that was exhibited was
cracked and broken contact springs. It was determined that the test
shaker was not under control and was vvershaking the relays in worst

" case conditions in excess of 60 gs. Corrective action was to discontinue
the sinusoidal acceptance screening test at LMSC and impound all suspect
relays in receiving, stock and stores, and to retrofit Standard Agena
black boxes that contained the overstressed relays, A program plan
has been generated to qualify a 10 ampere latching and non-latching
relay to the requirements of MIL-R-39016. LMSC has sent out request
for quotes to six relay vendors. '

d. Primary Batteries - Reduced Capacity

Type 1-H Batteries have exhibited lower than normal voltages
while undergoing load checks performed during vehicle checkout. It
appears that the batteries are losing the capacity normally associated
with the peroxide region. In the case of the 1-H battery this amounts
to 3 to 30 Ampere Hours. This same problem was reflected with Type
1-C batteries in the form of failing voltage spread requirements and
surge tests requirements. An investigation of the vendor quality



control procedures was conducied resulting in several recommendations
for corrective action; however, no specific cause could be determined
which would explain the reduced capacity of the batteries. Investigation
is continuing.

e. Type 1-H Battery

Cell testing was. initiated 30 Aug 66, using excess electrolyte
over a range of high and low temperatures to investigate the possibility
of cell capacity improvements. Thermal capacity and heat generation
tests also were run on one battery to gain additional information on
the thermal characteristics of the battery. The final report has not
been submitted at this date.

f. Battery Dévelopments

(1) Type XIV High Energy Battery ~ This development was
terminated due to the failure of cells to meet the minimum requirements
delivering 825 ampere-hours while undergoing specified discharge load
profiles over the temperature range of 30°F - 100°F The most pro-
bably cause of failure was anode passivation.

(2) High Energy Lithium Chloride Battery - An unsolicited |
proposal was evaluated on a high energy capacity medium to low rate
lithium-cupric chloride battery employing non-aqueous organic electro-
lytes.

(3) Fuel Cells - A 550 watt-hr per pound fuel cell for unmanned
Air Force orbiting vehicles is under development through R&TD with
SSVA funding and systems requirements support. It has completed the
study phase and is proceeding into design.
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1. —{€} Agena Flignt Suwz=asy.

As of 31 December 1366, there were 227 launczhes cf the Agena Space
Vehicle. Of this total, 13t have been of the current Agens D or Standard
Agena configuration. The overall ascent success ratio of the"Agena D
vehicle now stands at 931‘. . '

2. Production Reliability Evaluation Program.
During this period the Production Relisbility Evsluation Program (PREP)

testing of Agena components and selected proéram peculiar components con-

tinued. PREP Round VI was started in September 1965 and as of 31 December -

1966, it was about 99% completed. Round VII was started in April 1966

and as of 31 Dec-ember it was about 73% completed. Planning for Round VIII
was initiated in February 1966 and was terminated 21 July 1966 vhen it vas
decided to re-orient PREP toward a Production Qualification Program (PQP).
PQP Round I should begix; in early 1967.

3. Sﬁtement of Work Preparation.

During this time period, the ronovixig work statements vere prepared

and submitted to the Agena Contracts Division (SSVAK) for contractual action:

, )
a. Agena Electrical Event Timer ) ,:“
b. Autonetics Technical Assistance Program $
c. Agena Engineering Support Contract (Follow-On) :,Q
d. Agena (Bell) Bngine Prodﬁction Contract (Follow-On) j:‘ \.},
e. Agena Production Contract (Follow-On) B ’{ ::
f. Horizon Sensor Production Contract _ :’ 5
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8- Bu-pes Engineering Company Repair and Engineering Services Contract.

h. MIT Technical Assisﬁance COntfact.

i. Agena Coupling Improvement Program

J. Agena Propulsion System Three Start Kit

k. Production Qualification Progranm.

During this reporting period a new technique vas originated in the
preparation of Work Statements . This technique consists of htiuzi.ng stand-
ard phrue_olog previously approved hy the cognizant SSD Stafrf Organization
and the Lncorporation of a standard format to facilitate review of vork
ectatements by buth the contractors and Alr Force offices. This office has
also adupted the pullcy 0 preparing all wurk statemcnts scpments except
the actual dotall prucocluéu and tasis nq-.s‘lml by evory individual effort.
This requiresent sective is Pirmlshed by the respective Responsidle Engl-
neer AN 18 Lwn 2030l LAto & fraseevora of astoclated VOrk statesent
reqslreavots fecessary Lo aswirw proper completiun of Uie tasks.

v« lroposal Bvaluatice ant Contrmst Segotliation.

_ T™ite unt«_w besn Qislinel the responsibiiity of evaluating coatrector
pmw;uo Al Wea tev-ied, partizipatise Lo :untoast tedutiativas. Tasxs
performed usler. tats .0 Reatled la:lle:

a. Owtatled Cowt Pepneas Anal st:

e "Fazt Fiallag™ Actirities

<. AFFRO Cossultatiue

d. Learalag Curve Analysis

e. Preparation of Alr Porce Positioa.

In tals r_vporun.; pariocd we u-uug ia negotiation of the folloving coatrazts:

1. Agena Production Follov-On Coatract

é. _Several BOA (AFOu(695)-549) orders.

» ”” -
PRy ] ‘ (1S




__CONFIDENTIAL —
5. Rulaepring Mgt

-The pwriows Tepordl maie refeteace %o (e Uioee problis arvas of
Lomediste SonSers 30 e Dngisrerizg Fmompement Office (BNO): Work
staplification, time ilssipation, snd the dlssextcation of informatica.
During this reporting period, due in large asasure to the increasing
acceptance by the “technical people”™ in the division of the services
offered by the EMO, considerable progress has been noted in all of
. these problem areas through the active participation and cooperation
of our technical personnel. At the close of the reporting period, the
activity receiving the closest attention by the EMO was the bi-weekly
Support Engineering Contract Technical Direction Meeting. These
meetings represent the condensed culmiration of the bulk of the time
(and effort) being invested by both Air Force and contractor Agena
managers and technical'people-. It has become evident that positive
control exercised over these meetings -- particularly vith respect to
agenda topics accepted prior to the meeting and ‘the wording of official
ninutes the:esﬂe,r == ylelds tangible managerial, contractual and
nou'.tnry revards for the Air Force. |
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1.2

1.3

Sev Borizon S=asor Lascepls

i.l.1 The Belock lastrumest Corporsticn contioued tielr development of a
"Solid State Borirca Scenning Techaique® wnder Contract AF OM(695)-9Ch.
The objective vas to develop and demcnstrate a specific photo con-
ductive detector for use vith the Belock Solid State Light Beam
Scanner. However, Belock has experienced difficulty in meeting
this objective and may not achieve it. The develomment is behind
schedule. Contract campletion may be delayed until March 1967.

1.1.2 The Quantic Industries development of a "High Accuracy Horizoa
Sensor System” continued during this period under Contract AF
0i(695)-918. The technical objectives of this development will be
attained; however the program is six months behind schedule. This
is due to the techanical problems and piece part delivery problems
encountered during the development phase. Quantic is presently
assembling a three-tracker horizon sensor system and fabricating
a horizon simulator. These tasks and final system testing should
be completed by March 1967. Tests results and final reports
gshould be available in April 1967.

Cuidance and Control Electronics (GCE)

The vork effort on the GCE Package under way at IMSC vas drastically
reduced during the period of 11 July 66 to 26 Sept 66. This was due to

a shortage of funds on the Contract AF O04(695)-695. After the "Go-Ahead"
vas given it vas found that the team originmally working on the GCE Package
bad been scattered to other projects and over half would not retura. This
delay cost approximately four mouths in schedule alone. The third version
of the GCE proposal vas delivered to AF in early October. This proposal
reflected the removal of the reliability demonstration. This tentatively
recouped some of the lost time but not all, hence, the planned vehicle
effectivity incorporation vas delayed. The year closed vith the AF end
IMSC negotiating on the contract vith a planned start vork date of

1 January 1967.

Inertial Reference Package (IRF)

MIT.continued the design of a taree-axis, Strapdown IRP for use in the
Agena GCuidance Systea. During this period MIT completed the Single-Axis
prototype and began fadbrication of a three-axis design proof unit (DPU).
Emphasis in the DPU development has been tovards closer coordination of
the interdependent activities which effect imitial fabrication. Such
activities include circuit optimazation, procurement, reliability and

‘packaging. One major objective in this respect has been to establish

veld schedules for each material, combinations of differeant materials and
thickness combinations in advence of IRP parts welding. Additionally,
precautionary measures vere instituted to assure maximum reliability
throughout the fabrication procedure. Preseat schedule calls for completion
of DPU fabrication and functional testing by July 1967.




..t Mol I Velocil) Cwi-OTY Sysies

~ Porsely the Digital Telocity Neter Sy:ies, M4 X, thls system vas rensmed
10 preveat aay possidbie confusion vith its isdividual camponents or the
it 4t succeeds. The development portion of this program is nearing :
completion vith the Preliminary Design Beviev scheduled for early January
" 1967 snd Qualification Tests in July. mnrnmummnﬁnbe
availsble in August 1967.

1.5 Electronic Event Timer

" On Nov 9 INSC presented their EET concept in accordance with AF BOA.

It vas ismmediately evident that their concept was dictated by short

schedule rather than good engineering practice. All ‘further effort
vas stopped and the 5.0.W. vas revised to include a thorough study

phase.

A nev RFP vas issued in late December. Barring sny further

campli "ation the first production units should be available by mid - 1968.

—

MAJOR PROBLEMS

2.1 Sequence Timer

2.1.1

2.1.2

Improved LICON Switch. The first 100 new svitches weat into test
in October. Early test results indicate a definite improvement
over the present switch. A change in the plating process and

case material have seemingly overcome the two major swvitch problems
of silver migration end foreign materiel contsmination. Noae of
the switches tested experienced a short or open circuit as was
common with the previous switch. An ECP to incorporate the nevw
swvitch has been submitted.

Time “Skippege”. A major problem encountered during manufacturing

- testing of the Sequence Timer Assembly has been that of event timer

“skippage”. The time of event actuation is changed by decade
increments (ususlly 10 seconds) from naminal becsuse of pinion
gears slipping in between or riding over the transfer teeth on the

. counter vheels, rather then advancing the next counter vhedél one

increment. When this occurs, counter vheels may be damaged, the
can followver shaft bends and the switch sctuating pins mey not
operate correctly. The following changes are novw in progress to
eliminate this prodblem:

a. Redesign cam to require less torque for switch actuation.

b. Install stiffening rings to prevent flexing of pision gear and
cam follower shafts thus providing a better gear mesh.

c. Redesign counter vheels to provide better mesh with pinion gears.

These changes along with the improved LICON switch represent an
interim fix being made pending incorporation of the Electronic Bvent
Timer nov under study.

2.2 Nitrogen Regulator

An in-flight snomaly occurred in October vhen a Sterer Nitrogem Regulator
failed vhile being switched from low t0 high mode of operatiom. Re-creation
of the flight events in the laboratory showed that a simmltaneous firing
of ullage rockets caused a high demand on the systqnuhuethenode svitching

“CONFiDENTRE




3.

The Guidsnce and Control Branch is now operating vith four of its six suthorized
officers. Two of these joined us in the past six months vhile 'Lt Col Gallup,
the brench chief, departed to retwn to flying duty. Maj T. W. Noore arrived
in August sfter a one year "training with industry (Honeywell)" tour. Ma) Moore
has previous RAD experience. 2nd Lt J.D. Wood arrived in September from
college and civiliam life. At present each officer in this brench is msnaging
at least one major develomment contract in addition to his regular equipment
and program support responsibilities. ' .

—CONFIDENTE
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1. Titan ITI B/Agens | Tvoda T

The qualification tests of the booster adspter for this vehicle vere
successfully completed during the last report period. Inthelﬁth].t
of 1966, the vehicle made its first flight. The adapter performed
satisfactorily during t‘his.‘muion and on subsequent flights vhich were

completed during 1966.

Z
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2. Retrorocket Igniter |
As noted in the last report, acceptance test failures of the existing

retrorocket igniter made it Decessary to use another igniter. The wiring,
documsntation, and hardware changes required to use this igniter on the
Agena vere initiated during this report period. Although the selected
igniter bad been previously tested and used on flight vehicles; igniter
and igniter/retrorocket sssembly tests vere conducted to verify the
performance of the igniter. These tests were successfully completed
during the report period.

Retrorockets ‘using the nev igniter Mn. bm retrofitted on existing
vehicles to meet flight requirements. The first of these vehicles is
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3. Booster ter .

The Thor/Atlas booster adapter vas redeaigned during the last report
period. The primary change consisted of increasing the skin thickness fxom
<143 in. to .160 in. to provide greater stremgth. This nev adapter vas
made part of sn optional kit 5o that eitber the Thor/Atlas or Pitsm ITI B
adapter could be used with the Agena vehicle.

Action vas taken to insure that the laminations which were found in
the first group of the new booster adspters would be minimized in future
units. Ammxcum of the adapters was ltopped. until nev material could
be ordered snd inspected. Namufscture ves resumed as soon &s sultable
nagnesium alloy vas available. No further production delays have occurred;
however, critical inspection of the magnesium alloy sheet and vendor audits
are continuing in order to avoid a repetition of the problem.

Early in the report period separation tests of panels simulating the
booster adapter separation joint were successfully completed. These were
necessary because the msgnesium alloy previously discussed was not used
in the older booster adapter.

Late in report period the first flight of one of the new strengthened
adapters was successfully completed. Vehicle separation wes normal.
Additional flights are scheduled in the near future. High engle of
attack (dog-leg) mission vill not be attempted wntil the static structural
tests of the new adspter are completed. The plamning and test set-up for

2
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these tests was cospleted in Decesber and the first test was completed
Just before the end of the report period.

The first phase of the structural test program will consist of heating
the adapter asymmetricslly and measuring the resulting thermal stresses.
The adspter will then be successively losded with the meximum expected flight
airlosds and scceleration loads. The latter test vill be accomplished with
the adapter heated to the temperatures predicted on a mission with no
dog-leg maneuvers. In the final phase of the test program the strengthened
booster adspter vill be heated asymmetrically snd losded until fef lure
oceurs. ‘

The m'dviom adspter was not designed to perform dog-leg trajectories.
One purpose of the tests on the redesigned adapter is to determine ita
capability to withstand such flights. The: tests at uniform temperature
will permit the strength incresse of the new adapter to be determined
eprrimany.. Mlmbe.accoqnshedbycoquingtheustrcmts
wmuobmmtmasmmustmmpmﬁmmmui.

The tests with the sdapter heated asymmetrically vill simulste the aerodynemic
heating effects of dog-leg mrlﬂﬁn the adapter. The temperatures to be
applied to the adspter in these tests vere obtained from wind tunnel model
tests of the Agena vehicle. Thermal and losd tests of models simuleting

the Agena structure have also been conducted recently. The results of

these tests vill be used to predict and/ar verify the stresses in the
adspter during the various structural tests. pun-in_u-y-n-lymm«u
that the sdapter can withstand the highest angle of attack flights presently.
planned. '

o  _CONFIDENTHAT



. Lipcord Progrse |

The first three full ring assesbly tests of the selected joint
configuration were couplated during the report period. A joint simalating
the existing Thor/Atlas booster adspter configurstion vas also tested.
Am«mu-ummamchumﬂmmm
satisfactory separation and produces shock levels vhich are limnmﬂ:
less than those of the existing separation system. However, a significant
problem was revealed by the tests of the Zipcord systea. Incu_!:rnn
ring assembly test the outer jacket of the rubber tubing split open after
the joint structure had been severed. Large 10ops of the inmer jacket
tubing escaped through the splits. Since these could becoms entangled in
" the vehicle during separation, the existing zipcord jacket configurations
is considered unacceptable. Prum is produced ingide the jacket by
the detonation of an explosive fuse which expands the tubing sufficiently
to break the vehicle separstion joint. A preliminary analysis and test
indicates that the outer jacket is unable to contain the pressure vhich
is present in the tubing after the structure of the joint is severed.

Kear the end of report period the zipcord program contractor, LMSC,
submitted a plan to analyze the cause of the jacket failures, redpc’ign'
ths zipcord joint, and percfrm separation tests to determins if the Jacket
failure problem can be eliminated. This plan is presently being evalusted
and a deciaion to contime or cancel the program vill be made in Jamuary
1967.




5. Separetios Boller Nedes:gs

T redesign of the vehicle separation rollers was completed daring
this report period. This effort was necessary becmse tegis revealed
tiat the friction eocﬂicienﬁ of the previous design vas too high m
permit proper vehicle separation if one retrorociet failed to ignite.

Load tests of the nev design verified that it would vithstand the
maximm vehicle separation loads. The friction coefficient of the
roller assembly was also detemnui. Separation Ms, using this
information, revealed that ‘vehicle separation could be achieved in the
ugnquéedemnong retrorocket feiled. Late in the report period,
& successful flight separation of the first vehicle equipped with the
redesigned rollers ves achieved. -
6. Agena Propellant Tank Discrepancies .

Several tank_probluu have occurred during the reporting period to
warrant a brief de'.lcription of each. In no case, however, has a flight

failure ever begn‘tttribuwdtoAItruetural failure of the tank assembly.
Menufacturing discrepancies have been noted as réllovs:

a. Swnatterthodaptionarchn-m»yp‘pned_tothe
oxidizer barrel section of the tank, it was discovered that some pitting
of material vas evident ss well as the appearsnce of cracks in the veld.
The latter vas attributed to failing to mask the veld during the preliminary
-cleaning operation wvhich involves somevhat of a caustic solution. Maskant
mthanatternppliedtothenldndﬂnthichenotthnwrnlexteﬁor
swrrece maskant was increased to ogbu.eopnclueabreakwm
localizedchexlcalnthck _

b. mmrormmnm-mmnaimwnsc
from a supplier with tensile properties approaching those of aged 6061 T-6
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conditios. Beceiviag iaspection deternised the mmterial acceptsble to
minizos T=§ Federal Standards and released the material to smaufacturing.

In to cases walded barrel assemblies fractured cn an ‘krrovsuith Mydroeizing
Zachine due to the incowpatibility of yield strengths between the best-effected
mmmtotmymaumn.-ummuumqmmm
the additional processing of solution beat treat and guenching prior to
hydrosizing. This essentially Treezes” the alloyed material and renders

it very workable for a short time. This technique bas been judged

" acceptable in terms of the end product structural eip-bmw and the associated
cost.

c. During the processing of the tank structure prior to final vehicle
sssembly, it vas evident that greater care would have %o be exercised in
order to precluds surface ﬁscmiu. As the latter wers frequently
the subject of numerous MRB discussions and reflected m'plrt a ::-elmtion
of workmanship quality. Acceptance criteria for pits, gsughes, and scratches
besed on tank section strength margins has become part of the hardware
specification. In sddition the applicable drewings now reflect the
goneral surface quality of the individual sections to conform to Air Force
nquiumﬁ. Action has also been taken by manufacturing in the form of
mamucunwlmuuwmm-gcumwmmm
of discrepancies. . ‘

d. Since Vehicle AD-150 the sppearsnce of crack indications adjacent
to the weld has caused seversl tank assemblies to be scrutinized by
contractor/Air Porce personnel to determine flight performance scceptability.
The sectioning of Tank No. 150 meded the :l.nd:l.utinqc t0 be surface cracks

6
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sttribetable 3 the 1astadility of Us AC-wald AKC. This wstedle ARC
would overbest the parest (061-AL materisl adjacest to the wald arva eod
subseguant aging would therely canse the crackiag appesrasce. Additiceal
muuamtmﬂwm.m-wuaq'mm
regulation of the welding process.

7. Determinetion of Asymwtrical Festing Effects cn Standard Agesa Vehicles

-umm.manmmwm
initisted in the early part of this year to study the effects of asymmetrical
_heating on the structursl capebility of the Agsua vehicle.

During this report period, the following has been sccomplished:

a. The computer program to determine thermal stresses in a

z{ig-u:rma. cylindrical shell under en asymmetrical tempersture
distridution has been completed. This work is presently being documented .

and upgreded based on structural test data.
b. The vind-tumnel test program conducted at AEDC was completed

' in this time period. Soms discrepant date vas teken and certain tests
had to be rerun. Hovever, final reduction of data has been completed
in the following three areas: |

(1) Correlation o WMmeMer
distxributions at zexro angle of attack with theoretically Mcm'
diltribnﬁm. _

(2) Evaluation of the effect of the test parameters
on windvard streamline heating of loeds at angle of attack.

(3) Evaluation of the effect of the test parameter om
circumferential distributions of heating at angle of attack.
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mwedmem-mmum.
One coosluion is that the minimm hesting location wes at the 120° streemline
not 180°.

c. The structurel test progrem at LMSC Palo Alto Facility has
consisted of subjecting two aluminum cylinders to ssymmetrical heating and
measuring resultant tempersture distributions and thermal strains. This work
‘bas been completed and results ave plsusible and very satisfactory.

The Palo Alto Buckling Test Program has not been entirely concluded. ’
‘m-mmmumMmmmumttﬁ1mm
been repeatadble from which accurate conclusions can be drewn.

d. The thermal-buckling tests conducted at Stanford University
have been continuing on as part of a Doctorate Study. The results to date,
Mr,.hlnmgmtomin thllMOrhhnl
deflections it has been possidble to predict the actual buckling load. This
technique vill soon be spplied during a structural qualification test of the
«160 1o, Ageaa booster adspter. The actual test vill also verify the
acecuracy of the cosputer progrem previcusly meationed.

This total program has produced many vortinhile results that vill advance the
state-of-tie-art of m:—n-muxu analyses, moreover the work has
procesded under effective menagement which 18 reflected in m )
origioal cost estimates.
8. Plumb ¢ _ Jointe

It bas been previcusly reported that the techaique of flaring CXES sad
AL tubing 0o a NASA/LMSC developed orbital flaring mschine had been
succesafully concluded. 1In effect the costractor bas bad this capability
8




to make high quality production flares since September 1965. -

An investigation conducted during this report period revealed,
bowever, that the contractor never revised his masufecturing specification,
IAC 0942, to reflect this upgraded capebility nor has the sctual product
quality ever been datermined in view of the requirements of NASA
specification MC 146. The latter, with its revisions, reflects the highest
level of flare guality that exists in industry todsy. |

As separshle conmector problems have contimmlly plagued leunch bese
operstions it is necessary that the Agens vehicle contain orbital flares
in all remaining threaded joints. To achieve this objective LMSC has been
directed to submit an engineering progrsm plan delinesting those tasks
ummtoreviuthefhrimmciﬁution',lk@bz. This document
bas been submitted to the Air Porce outlining an adsquate program of
work including the recomsendation to incorporste higher quality MC
threaded fittings and prelubricated B-Nuts and sleeves.

9. Incorporstion of Permanent Joints on the Standard Agens Vehicle

During this report period the objective of incorporating permanent
brmdrittinql in the production vehicle pneumatic systems hll been
realized. The first such stapiard vehicle has successfully completed its
belium leak check verification but as of this date no lmmch base
experience has been gathered. ‘

The tasks of developing snd qualifying the Aeroquip Brazing technique
for applications to the Agena system aceoqu:hed'the‘tououng:

8. An Aeroquip induction brezing unit ves procured and installed
mmswmmwmunsc. Work was started to

9




geoarate docommmtatios thet would be reqaired for costrollisg all phases B
of this effort. A test plaa for the development work was complled, smd

b. The Staniard Agena mock~up vehicle vas structurslly revorked
to the AD-178 configuretion for purposes of redesigning the plumbing system
tonceeptbrazﬁdjointo.

c. A LSC training progrem wvas initiated to qualify individuals
in the proper use of the equipment.

da. nemum@mmmnnmmwum
themuberorbmedaomutnueomuumoumumiequm"
any component requalification. .mrmiu.igmmmew(a)
brazed f£itting in the helium pressurization system and pine (9) in the
nitrogen sttitude control system. Certain opticnal hardware kits have also
adopted brazed fittings, es have program peculiar installstions.
The total effort accomplished under Progrem Plan 273 required 6,423
man-hours costing $99,112. At this time ECPs to contract A¥ Oh(€95)-939
mn»nwtwwmmuiwmomm
bardvare. The cost associated solely with Standard Agens incorporstion
hes been spproximately $300,000 including suppart of an Air Force
progressive inspection. | |
The major portion of effort has continued in time apd work sequence under
BOA o:?er #17.v Significant accomplishments and associated problems mre
noted as follows: |

. The development test program consisted of brazing two (2)

complete sets of brazed fittings incluling rebrezements and repair joints
on a development test vehicle. The object of this effort was that of training
persompel in a prodnction emviromment and determining tirough visual and

-~




CONFRENit.

Taliographls lapectise of Te epeciavi U QUL of (i Lreswents
sad 2oV 1t cOrTelated With leak-free acceptumse criteris. Meselis
although not fival revealed very few (less them 2§) vismal rejecticss sod
no lesks. The sppeearsnce of a full, wmiform external fillet was coocluxded
to be a good indication of an acceptable joint. Production procedures,
hovever, vill require a belium leak test under pressure and the spplication
of a radiographic examination subject to sampling plan direction. ‘

b. mquniﬁcmmtenmmmdomtedmg;mm spec~
ification LMSC 1519175 and imvolved a third set of DEV brazed joints vhich
were incorporsted without incident and later subjected to structural
and dynamic-tests. Corrosion characteristics sre at this time being
Gaternined. The structural cepebility of thess fittings hai been based
on cvpm: apd burst pressure ratings of 1.5 and 3.0 respectively which
are indeed greater than tie 1.2 snd 1.6 design ratings for the pressure
niuh. ‘

c. Problems of significance in sdopting this process to
satisfy Agens vehicle requiremsnts have included the certification
of certain size tool heads and the svailability of effective cutting tools.
Care sud maintensnce of the equipment has also required concentrated attention
as his cleanliness requiremsnts.

L.t AR




Subeyutes 3 | - ST i
1. ﬂ Propulsion Performmace

During the perfod of this report 21 Agena vehicles were lminihed.
16 of these used the USA? YLRS1-BA-11 Tocket engine snd three vere
. Gemini Target Vehicles using the XLR-81-BA-13 engine. Of the 18 vebicles
using the =11 engine, all vere successful. Ten were single bwrn and
eight were dusl burn. Of the three Gemini flights, two were total successes
uthnnﬁphﬁrmporm-lsendmudﬂnmm'uammu
achieving orbit but a chamber pressure anomaly (P, Dip) on the ascent burn
.cmedlmtogotoa;nalumtemngnplm. A restart was attempted
‘after a five-day coast period and the engine shut down from a turbine
mmw.uwuuupuotmnudﬂc:nuvdn. nn-.lng
this time poriod both the -11 and -13 engines exhibited the P, dip ancmaly
on four occasions. Three vere -1l engines and one ves the =13 Gemini XIT
target vc!_ne.l.o. A repid effort is muﬂmmummmo:
the asowaly. Preseat schedules call for & maximum effort prograa vith a 90
day target cospletion. All concerned agencies are agreed om this approsch.
‘2. UBAY YIA-81-BA-1) Rocket Engines |

As indicated, the engines countime to perform relially vith the
axception of the re Dip problea. Occurrences ase nov distributed about
equally betveen LMBC and Oovermment procured engines so the probles
appears not to be assosisted vith a relaxation of quality on the part of
BAC dus to the QFP spproach 0 buying engimes. |

A requiremsnt has been levied by a user to develop a thres start
MmWNr&uWMLQIDMSMMWMW
milti start -ljmhn. Procuremsat and development bhave been initiated
sod work is undervay.
12 '




LS

13

3 Ty DB Sf-1) oo Sgzase

The 1ast Uuve Omxial target vekicles ware smuwsefally Lameded duriag
tiis tizs period. These were ihe 1ast f1ights of the -13 eagize watxia
mmu. The Oexini XII Ageas engice Serial No. 810 exhibited
& P_ pip during the first burn which caused NASA to decide against a
docked burn of the Agena with the Astronsuts. The alternate mission plan
included maneuvering vith the secondary propulsion system and other sctivities.
mwmm,maﬁuqtmﬂh_mmfl3m
qurnnmxwt,mnmm.muqﬁ;umgmmm.tﬁtm
control gas was available. Muauwwmmw;ﬁrbm
Wmumdmwsnwmmotmm‘wdnhe..m
m@ﬁewﬁﬂummmm”wmmmum
was beginning. mMnrnnmmwmmtox.:dcmuon.
No future Tequirements are known for this engine but the design is proven
and the cspability demonstrated. '
k. 8250 Secondary Propulsian Eystem

. 8ix modules were flown on the final three Gemini Target Vehicles. All
performed flawlessly providing ullage orientation and orbit adjustments
a8 required. Wm\leﬂwwmﬂhlGlberlﬁm'
200 1b thrusters and all performance was vithin limits. m- dﬂlim is also
proven although no further requirements for the system are known.

5. 8133 Rocket Engine end Integral Secondary Propulsion System

The revised dsvelopment plan vas submitted to APSC. Dm'.lnchur.plm:lu

sessions it ves decided to inttiste the sugmented program vhich includes the
vehicle changes along vith the engine and ISPS work. A preliminary work
memtmmm.mriedmmummmchmdm '

CONFIBEHTHA
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