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LIST OF SUPPORTING DOCUMENTS

HISTORY OF DISCOVERER

ARDC Weekly Activity Report, 4 Feb 1957 (Integration of Qualitative
Personnel Requirements Activities at Western Development Division).

ARDC Form 111 ( C/GP3), Title: Advanced Reconnaissance System, 31 Jan 57.

R-W Document GM67.3-49, subj: Proposed Use of IRBM as Booster for
Multi-Stage Vehicles, 1 Apr 1957.

DD Form 613 (C/Gp3), Project Number: 1764, 2 Apr 57.

DD Form 613 (C/Gp3), Project Number: 8727, 2 Apr 57.

Ltr, The Ramo-Wooldridge Corporation to Col E. N. Hall, from R. F.
Mettler, subj: Transmitting copy of GM67.3-49, 3)May 57, w/o
luclosure. f§ee inclosure under date of 1 Apr 57/.

Memorandum for Colonel Terhune, subj: AFPTRC Support of WDD System
•Development, 23 Jul 57.

Memorandum for WDT and WDO, subj: Joint WDTN and WDOTA Staff Visit
Report to Hq ARDC on Elimination of AFPTRC as a Separate Center of
ARDC, 19 Nov 57.

Memorandum for the Record, subj: Telephone Call from Colonel Nunziato to
General Ritland, 31 Dec 57.

Msg, from Comdr AFBMD to Comar Hq ARDC, VW-1-2, 3 Jan 58.

Ltr (C/Gp3), Lockheed Aircraft Corporation to MajGen Bernard A.
Schriever, subj: Contract AF 04(647)-97, Proposal for Acceleration
of WS 117L Program, 6 Jan 58.

Development Plan (C/Gp3), cover and introduction only for WS 117L,
6 Jan 58.

Conference msg regarding ARDC Five Year Projected Astronautics Program,
6 Jan 58.

14. Ltr (C/Gp3), WDP to Chief of Staff USAF, subj: Thor Program Acceleration,
6 Jan 58, v/4 Inclosures: 1. Program Summary; 2. Fund Summary; 3. Augmented
Schedules; 4. Fund Summary (R&D.Augmentatien).



Ltr, ARDC (RDTHW) to Comdr AFBMD, subj: Elimination of AFPTRC and
Assignment of Specific Human Factors Functions to AFB MD, 13 Jan 58.

Memorandum for the Record, WDTD, subj: Long-Distance Call from
Colonel Attwood - ARDC - re "Recoverable Package," 13 Jan 58.

	• 17.	 Memorandum. or the Record, MCPTA, sUbj: Plan for Acceleration of
the WS 117L Program, 21 Jan 58.

18.. Msg, from Hq USAF to Comdr AFB D, Cite AFGGM 55420, 211805Z Jan 58.

Msg, from Hq USAFto Comdr AFBMD, cite AFCGM 39578, 222106Z Jan 58.

Msg, Hq USAF to COmdr ARDC, info Comdr AFBMD, Cite AFDDC-SP 55521,
2222142 Jan 58.

Weekly Diary - 16 thru 23 Jan 58 from MCPTA to MCPT 5MC/BMI,O7,
23 Jan 58.

Memorandum for Record, WDTIM, sUbj: Lockheed/Douglas WS-117L Co-ordina-
tion Meeting, 27 Jan 58, 28 Jan 58.

	23.	 Msg, Hq USAF to Comdr AFBMD, info Comdr AFBMC/AMC, Cite AFCGM 56224,
0615432 Feb 58.

	'24.	 Z. 	 to File, sUbj: 'Thca--1I7L integration, '12 -Fob 53.

	

25.	 Memorandum for the Secretary of Defense (C/Gp3), subj: Thor and
WS-117L Program, 14 Feb 58.

	26,	 Msg, Attn: Colonel F. C. E. Oder, • DTR, from F. W. OGreen, Lockheed
Missile Systems Div Palo Alto Calif, subj: WS 117L - Reconnaissance
Capsule, 18 Feb 58.

Memoranduk for the Director of Guided Missiles, OSD, sgd Malcolm A.
MacIntyre, Under Secretary, 21 Feb 58.

GO No. 11, ARDC, 27 Feb 58.

OSD Memorandum (C/Gp3), for Secretary of the Air Force, subj: Recon-
naissance Satellites and Manned Space Exploration, 28 Feb 58.

Msg (C/Gp3) from Comdr AFBMD to Lockheed Aircraft Corporation, 12 Mar 53.

Memorandum for the Record, WDGE, subj: Call from Colonel Oder in
Washington to Colonel Hamilton, 13 Mar 58.

WDTSR Memorandum for Major General Funk (C/Gp3), subj: Reorientation
•	 WS 117L Program IIA, 14 Mar 58.

	

33.	 Nemorandukri for the Director, ABWL, OSD, subj: Air Force Man-in-Space
Program, 19 Mar 58.



34 . Memorandum for. Vice Chief of Staff, sgd MajGen J. S. Mills, subj:
Man in Space Program, '20 Mar 58.

WMTSR Memorandum for Colonel Terhune, subj: Reply to Inquiry, 24 i .;ar 58.

Msg from Comdr ARDC to Comdr . AFB D, Cite TWS 03-24-06, 2420152 Mar 58.

WS 117L Project Office New Phone Extensions, 17 Apr 58.

Memorandum for Colonel Evans, sgd Col C. H. Terhune, Jr. subj: Man
in .Space Responsibilities, 28 Apr 58.

wpgo Memorandum for Col Terhune, sgd BrigGen O. J. Bltland, subj:
BLo-Mediccl, Thor Boosted WS 117L Program, 5 May 58.

Ltr from Lockheed Aircraft Corp to Comdr AKIO, subj: Contract No.
AF 04(647)-181 Biosatellite Flight Plan, 6 May 58.

Ltr_(S/Gp3), ARDC . (RDZGW) to Comdr AFBND, subj: Support of Bioastro-
nautics Program, 22 May 58.

42. GO No. 18, ARDC, 22 May 58.

‘Punational Statement. -.Human Factors Mvision, 12 .Jun 59.

Memorandum for the Director, ARPA (C/gp3), sid i,:alcolm A. blacIntyre,
Under Secretary, 12 Jun 58.

Department of the AP Memorandum for the CofS, USAF, (C/Gp3), 24 Jun 58.

Nag from OSD to Comdr BMD, DEF 944944, 171759Z Jul 58.

WDT Memorandum for Colonel.Riepe, sgd Col Charles H. Terhune, Jr.,
aUbj: Schedule Slippage 117L Program Ilk, 28 Jul 58, w/1 incl,
Memo for Gen Schriever, subj as above, no date.

DF from MCPTA to MCPT, subj: Authorization for Type of Contract,
30 Jul 58, w/o atch.

Msg from Comdr, AFBMD to Comdr ARM, 1 Aug 58.

Msg (C/Gp3) from Hq USAF to Comdr AFBMD, info Comdr ARDC, AFCGEI 54161,
061938z Aug 58.

Ltr, ARDC (RDTH) to Comdr Air University, subj: Responsibilities of
School of Aviation Medicine in the AMC Biosatellite Program, Sub-
System L WS-117L, 12 Aug 58.

39.
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Ltr, AFBMD (WDTSR) to Lockheca Aircraft Corp., subj: Contract 04(61.7)-
181, Internal Air Force Responsibilities Concerning Biosatellite
Programs, 4 Sep 58.

ARPA Order No. 17-59, 4 Sep 58.

54. Msg from Comdr AFBMD to Comdr PMR, info AF Liaison Office, PMR,
WDTWI-9-14-E, 14 Sep 58.

55.. ARPA Order No. 17-59, Amendment No. 1, 29 Sep 58.

56. ARPA Order No. 17-59, Amendment No. 2, 17 Oct 58.

57• ARPA ltr (c/Gp3), to Comdr ARDC, no subj, 25 Nov 58

ARPA Order No. 17-59, Amendment No. 3, 26 Nov 58, v/2 Atch: 1. Prepara-
tion of Monthly Progress Report; 2. Vehicle Requirements List.

Msg from Comdr ARDC to Comdr AFBND, RDZGW-11-39-E, 262100Z Nov 58.

ARPA Memorandum for the Secretary of the AP, (C/Gp3), subj: WS-117L
Program, 4 Dec 58.

ARPA Memorandum for the Under Secretary of the Air Force (C/Gp3),
subj: Discoverer-Thor Project and Sentry Programs, 5 Dec 58.

Msg from Hq USAF to Comdr AFBMD, info Comdr ARDC, 37375, 0522402,
Dec 58.

usg (C/Gp3), from OSD, ARPA, to Comdr ARDC, info Comdr AFBMD,
DE 951903, 0522223Z

ARPA- Order No. 48-59 (C/Gp3), 16 Dec 58, v/1 atch: Preparation of
Reports.

WDZW Memorandum for Gen Schriever, subj: Discoverer Launchings,
30 Dec 58.

tf

Msg (C/gp3) from Hq USAF to Comdr AFBMD, info Comdr ARDC, AFDAT 54519,
3015207 Dec 58.

Chart, Financial Management Status, Lockheed AF 04(647)-97, 181,
31 Dec 58.

Contractor Manpower Status ;,ockheed-AF (04(647)-97-181, 31 Dec 58.

Msg from Comdr AFBND to Comdr Lst Missile Div, info AFB73111 Field Office,
NiCI-1-38-E, 3 Feb 59.



70. Msg from Comdr Missile Div to Comdr AFBMD, info AFBMEE Field Office,
Vandenberg AFB, 052358Z Feb 59.

A

	 71. Ltr (C/Gp3), WDZ •  to Comdr ARDC, subj: WS 117L Program, 11 Feb 59.

ARPA Order No. 48-59, Amendment No. 1, 16 Feb 59.

Msg from Comdr AFBMD to CofS, USAF, info Comdr ARDC, WDPP-3-1,
' 7 Mar 59.

Msg from Comdr AFBMD to Dir ARPA, Info CofS USAF, Comdr ARDC,
Lockheed Missiles and Space Div, Ch, AFBMD Field Office, Palo Alto,
WDZW 3-15-E, 17 Mar 59.

Msg from lig USAF to AFBMD Info ARDC, AYAPF 57838, 1814477 V.ar 59.

Ltr, AFB,•D (WET') to Mr. Donald W. Douglas, Jr., President,, Douglas
Aircraft Company, Inc., no subj: 1$ Mar 1959.

t'
	 77. ARPA Order No. 48-59 Amendment No. 2, 24 Mar 59.

ARPA Order No. 48-59, Amendment No. 3, 1 Apr 59.

ARPA Order No. 17-59, Amendment No. 4, 10 Apr 59.

ARPA Order No. 17-59, Amendment Ho. 5, 13 Apr 59.

Ltr, AFBMD (WDG) to Mr. L. Eugene Root, no subj, 20 Apr 59.

Msg (C/Gp3) from Hq Usaf to Comdr AFBMD, A2DAT 59353, 2720592 Apr 59.

WDD Routing Slip, 29 Apr 59.
•

t.	 84. Msg from AFBMD-ARDC/AMC-BMC to Lockheed Aircraft Corporation, L3JP-14-15-E
29 Apr 59.

Ltr AFBMD (WDZW) to The Honorable Malcolm A. MacIntyre, no subj,
1 May 59.

Discoverer Monthly Program Progress Report, 8 May 59.

ARPA Order No. 17-59, Amendment No. 6, 18 May 59.

AFBMD (WDZ) Memorandum for AFBMD Directors, subj: ARPA Order 17-59
(as amended), 18 May 59.
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Ltr (C/Gp3), AFBMD (WMR) to Director of Laboratories, WADC, subj:
Short Title: ICBM COD, 3 Jun 59.

Para 4, Weekly Diary - 11 thru 18 Jun 59 from BMC (t&T) 38 Jun 59.

ARPA Order No. 17-60, Amendment No. 8, 1 Jul 59.

ARPA Order No. 48-59, Amendment No. 4, 20 May 59.

Discoverer Progress Report, 31 May 1959, dated 8 Jun 59.

ARPA Order No. 48-59, Amendment No. 5, 23 Jun 59.

ARPA Order No. 48-60, Amendment No. 6, 20 Jul 59.

Discoverel- Program Progress Report, 31 Jul 59, dated 7 Aug 59.

AFBMD Ltr (WDZPB, to MajGen Otis O. Benson, Jr., Commandcnt USAF
School of Aviation Medicine, no subj, 18 Aug 59.

Discoverer Program Progress Report, 31 Aug 59.

ARPA Order No. 48-60, Amendment No. 7, 8 Oct 59.

AFBMD Ltr, (OG), subj: Investigating Committee, 29 Oct 59.

Discoverer Program Progress Report, 9 Nov 59.

Management Report, Advanced Reconnaissance System, 13 Nov 59.

Secretary of Defense Memorandum for the Secretary of the AF subj:
Transfer of the Discoverer Development Program to the Department
of the Air Force, 17 Nov 59.

SO Number 20, AFBMD, 27. Nov 59.

ARPA Order No. 48-6o, Amendment No. 8, 3 Dec 59.

SOD Memorandum for the Asst Secy of Defense (Comptroller) (C/Gp3),
7 Dec 59.

144 1 S/Gp3) from al USAF to AFBMD and. ARM, AFABF and AEDDP 73993,
271712E Feb 60.

Ltr (C/Gp4) from AFBMD (WDZYD, subj: Procurement of Four Follow-on Lgena
Vehicles for Discoverer Program, 14 Mar 60.

109. Ltr (C/Gp4) from AMC/BMC (LBZJR, subj: Discoverer Schedule Revision,
4 Oct 60.



Ltr (S/Gp3), Dept AF (AFDSD-AT) to ARDC, subj: Exploitation of Initial
SAMS Data, 1 Jun 6o.

Ltr (C/Gp4), AMC/BMC (LBZJR to LB JP, sUbj: DISCOVERER Schedule Revision,
4 Oct 60.

.Msgs from Hq ARDC, RDGP-12-10-2 and RDGP-12.-10-1, 12 . 0ct 60. -

Msg from A2'3MD to Missiles and Space Div Lockheed Aircraft Corp,
WDE 24-10-179, 24 Oct 60.

Msg from Hq. USAF to ARDC, info AFBMD, AF Air Museum, SAFOI 90547,
282054Z oct 6o.

Ltr Rq AMC to LtGen B. A. Schriever, 2 Dec 60.

Ltr ARDC (RDE), subj: Anniversary Flight Ceremonies, 7 Dec 60.

Msg from ARDC to AFBMD, RDEP 7-12-16, 071924Z Dec 60.

gag from Hq ARDC to AFBMD, RDEI 8-12-19, 082043Z Dec 60.

Msg from AF KID (WDEC) to WDG, subj: Presentation of Discoverer XIV
Capsule, 9 Dec 60. •

120.:--Ez..ested Pem8rks Tor AajGen	 •0. j. - Ritl and COromqrAcT, 11;IiTYT, , u... P_:.

Wright Day Luncheon, 16 Dec 6o..

Hews Release 61-30, subj: Mackay Trophy for 1960.

SAFOI-3B Biomedical Release, 12 Jan 61.

Discoverer Program Chronology, 1 Jul - 31 Dec 60, (C/Gp4), 24 Jan 61.

552 Airborne Early Warning and Control Wing (ADC) Jews Release: 1-4,
17 Feb 61.

Ltr, AFBMD (WDZJS-1, subj: Request for PR Initiation, 13 Mar 61.

AMC (LBZJP) ltr, subj: Authorization for Type of Contract, 28 Mar 61.

Ltr (S/63), from Comdr, PMR to Comdr AFBMD, subj: Bioastronautics
Orbiting Space System (BOSS) Development Plan; comments on, 28 Mar 61.

l•sg (S/3p4) from Hq AFSC to SSD LosA, SCG 10-5-27, 102210Z May 61.

Ltr (S/Gp3) from AFSC (SORBS) sgd LtGen B. A. Schriever, to Hq USAF
(AFDDC), subj: Bioastronautics Development Plan, 16 May 61.

Ltr (C/Gp4) from 9SD (SSP) to LtGen B. A. Schriever, subj: Deelo,)ment
Plans in Support of Five-Year Space Plan, 31 .lay 61.



Ltr (S/Gp3) from Hq USAF (AFDRT) to ATC and AFSC, subj: Radiation
Shielding, 8 Jun 61.

Ltr (S/Gp3) from Hq USAF (AFFDEO) to. AFSC, subj: Bioastronautics
Orbital Space Program (BOSP), 12 Jun 61.

133. Ltr (S/Gp3) from Hq AFSC (SCRBS) to SSD (AFSC) and ATC, subj:
Bioastronautics Orbital Space Program (BOSP), 22 Jun 61.

134.. Discoverer Milestones, 12 Jul 61.

MFR (C/Gp4),, SSRBT-2, subj: . Preliminary Data on Disc 27 Flight
Failure, 24 Jun 61.

Memorandum for MajGen Ritland, subj: Routine and Special Investifa-
tions and" Analysis of Discoverer Operations, Aug 61.

Msg (C/Gp4) from G. A. Devine, Sunnyvale, Calif, to SSD/SSZD, subj:
ROM Quotation for Additional Discoverer Vehicles Nos 1129, 1130 and
1131 to Discoverer Contract AF 04(647)-673, 1121357. Aug 61.

UPI press release, 28 Aug 61.

DOD Instructions, subj: Policy on EXperimental Animals in Department
of Defense Research (No. 3216.1) 1 Sep 61.

Ltr, Department of State, Washington, to Mr..Huntoon, 15 Sep 61.

Msg (S/Gp3) from OSAF to AFSC, DCAS, LosA, SAPS 83174, 042206Z
Dec 61.

UPI and AP News Releases, 12 Dec 61.

Ltr (C/Gp4) from Hq Pik to Comdr SSD, AFSC, subj: Space Program
698P.A (BOSS) Development Plan; comments on, 11 Jan 62.

ADO No. 35 (C/Gp3), subj: Advanced Development Objective for a
Bioastronautical Space Test Program, 18 Feb 62.

Ltr from SSD (SSZDB) to SSVX, subj: Discoverer Performance Improvement,
27 Feb 62.

Ltr from SSD (SSVXE) to SSVXX, subj: Thorad Jr DSV-2C Study for
Discoverer, 2 Mar 1962.

Ltr (uncl w/o atch) from SSZDT to SSEH, subj: 622A Program Summary -
Historical Report, 23 Jul :2, wil atch: 622A Historical Report.

Memorandum for the Under Secretary of the Air Force, subj: Joint_
Air Force/NASA Bioastronautics Program (698 AA), 23 Jul 62.
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MSg (c/op4) from Hq USAF to SSD LosA and MFSA, AFRAE-S-4, 1221472
Sep 62.

Msg (C/Gp4) from Hq USAF to AFSC, OAR, info SSD, LosA and AFCRL,
AFRST.82769, 142119Z Sep 62.

Msg (C/Gp4) from Hq USAF to AFSC and SSD LosA, AFRAE-S-4, 041435Z
Dec 62.

History Program 162 CY 1962, (C/Gp4).

Relocation List, 31 Jan 63.

Background of Biomedical Capsule Development, Jun 63.

History of Program 162, 1 Jan 63 to 30 Jun 63 (S/Gp4).

Ltr from SSD (SSZ) to AFSC (MSF), subj:-AF Support of Bioastronautics
Program 698AA, 2 Aug 63.

Ltr sigd i:ajGen Ben Funk to AFSC (NSF), subj: Air Force Support
of Bioastronautics Program 698AA, 26 Nov 63.

Ltr from AFSC (SCG) to SSD (SSG), subj: Program 698AA, 9 Dec 63.

Ltr (C/Gp4) from AFSC (SCG) to SSD (SSG, Gen Funk), subj: Manned
Space Progra.a, 16 Dec 63.

History of Et.ogram 162, 1 Jul-31 Dec 63, 8 Jan 64, (c/o104).

Nbg . (C/Gp4) from AFSC to SSD LosA, NSF 373-2, 032229Z Mar_64.

Msg (C/Gp4) from SSD LosA to NSF, SSGC -3-7, 6 Mar 64.

SO PB-17, SSD, 1 Apr 64.

SO PB-22, SSD, 22 Apr 64.

History of Program 162, 1 Jan 64 to 30 Apr 64, 21 Aug 64.

Hews Release 65-149, 31 Aug 65.

167. Appendix to History of Discoverer, List of Launches, 21 Jan 59 to
27 Apr 64.
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(UNCLASSIFIED) INTEGRATION OF QUALITATIVE PERSONNEL REQI.TIRETZITS
ACTIVITIES AT WESTERN DEMILOPMENT DIVISION:

(UNCLASSIFIED) In May 1956, AFPTRC established a liaison office

at WDD for the purpose of coordinating Qualitative Personnel Require-

ments activities. Since that date, personnel and training require-

ments studies have been initiated on all weapon systems being developed

by WDD. Two formal reports have been issued on System 107A-1, and an

inithl report published on System 315A. An initial report on System

107A-2 is scheduled for April 1957. 	 The impact of these studies on

development activities is much greater vhaA-ARD0 has been assigned

responsibility for the Initial Operational Capability since ARDC

becomes the implementing agency in these cases.	 The QPRI reports

have been used to prepare manning documents, determine over-all train

ing rzcluirements, plan traininf:, courses, and to provide a souYce of

data for technical manuals. In view of the above, it is apparent

that a satisfactory and useful URI program has been established at

WDD. (RDTATT, Capt. Nichols, ext 32).

copied from ARDC Weekly Activity Report dated 4 February 1957 WDE1T-57-46S,
C7-40605, pages 6 and 7.

MAR 6 1957

.;„
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contractor or other agenciee pertatathe to parsoarla requireLte,

training and pe7.,sonusl, eve!..uation.	 foz:- c.ocepte.nce

or these reports and. for 144,E,1tenting IVO outcome, in systc.m. opc-rations.

Determine() requil-ementa for technical assiatenea, informatioll

and cortices of various Ary u agenciezo or other 11.-LrForce c...eacies, ana .

provides technic:O. assistszn4., as requ.b.e.-..3. by WDO,	 ea aizir:'.nte

fox assistance in tb plannits ni conauct of iirork for which TS:in is recrLx.:,_-)
s51.3.e.

Coorainates peraswel Dna trainin,s )172)iv1ti‘fi- ,;.;12 othor

offices of WM * arta with other Air Forco ue 	 rtciptL ill the

human factors pror!rars.

Estal:alebe proch113-res gOZ the Iwitt,"

beticr 'MD
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APP RC DIRECTIVE

SUBJECT: APPTRC Participation in WS-107A and WS.-315A

1. Purpose. The purpose of this document is to define the participation

of APPTRC in WS-107A and WS' 315 and to indicate a manner of integrating this

effort with the other portions of the human factors program.

2e 122.21. This document reflects the methodology and procedure* to. be

- employed in the human factors program as vistalized at this time.

3. limalaallittEE.- AP2TEC is designated the responsible agency for the

completion of the .tasks defined in ARDC Rag 22‘44. The tasks whlch are of

greatest interest to this project are:

Qualitative Personnel Requirements Information (QP2I)

Proficiency Standards and Evaluation - both individual and team.

Commend Communicetf.ens Operability.

Control of.Mrele Factors.

e. Social alld Communay Relation Studies.

4. ,IntaLeation. • The accomplishment of some of , the tasks Listed above will

be aided by the use of a dynamic system mockup, a simulation device or array of

devices that will react to oontrols and display , information in the sawa rmnner

as the operational system. This dynamic mockup will also be usce, for other /r)7..1

factors work such as human enginering	 and toy also be used in the training W..

cadre personnel. To obtain optimum results, the dynamic mockup willbe hunt encl::.

the sponsorship of WDD and will be controlled by a staff representin$ all itieare%.

agencies. The location of the mockup and the exact composition of the operatSeee

effectivenees staff have not been decided at this time; the planning in preeree:

now is tined et providing the most complete and efficient program.

TrTndicte Pracetloroz,..	 sta tizn 8G the: en.tire	 ft.ctor

prcr:o41 111r, bccn	 anzi $.1,:plwbent,:td4 thc.f011in4), stpr,

by AFVTUt



(1)

A

a. Generation of QPRI fr.cm the, data provided thf:Im by the aE;soc.4it.i

contractors. The Technical Directive establishing. the procedures for the

Contractors to provide this infornaticft has been issued to those major contracto'•s

associated with WS• 107A.	 •

b. The establishment of a Special Project Officer in residence at
,;	 VIDD, to be empowered to represent Arrm on all matters within the scope of an

.

.	 : approved VDD human factors prozraw. The representative will be attached to W.DO.'

Administrative support for the office will be provided by WDO however, the

nature of program development and the functionninVolved require that. thia

officer's services he Available to ell staff n8sncies of MD. His duties will

he as follovs:

Provides infermstion to WDO staff agencies on status, plans

and progress of all activities of personnel and training

B&D activities related to weapon system development for whici.

AFFTX is responsible. Specifically, these activitaes

(a) Qualitative personnel requirements informaticu.

(o) Participation in operations and personnel ansk7sis

Program.

individual and team training studies.

Relevant portions of the ArPTRC technical prosram.

Formulates and recommends requirements to 1D3 pertainiTT,

to R&D activities in the personnel and training arcs.

Reviews reports of progress aad findings received 17CM

Contractor or other agencie pertaining to persounal

requirements, traininil and persounel.evalvation. 11,%au

recommeudaZion3 io• cce ,iptEa.:4(1 of tIlleF-v rcri,cr?tc

c=tcoaler,	 or.-nrt:tizzls.

0.201.



Determine!) 1..quirementS for technical assistance, information

end services. of various AFrTRC agencies, provides personnel

technical assistance as required by MDO. and/or wakes'

. appropriate requests for such assistance in the planning and

conduct of work for which WDO is responsible.

Coordinates AFrTRC personnel and training RO activities

with other offices of WOO, and with other Air Force agenc:_ea

participating in the human factor!) program.

(6)* Establiihas prOcedures for the mutual exchange of infort&tica

between WD9 and ArPTRC.
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AFDDP-B 33590.	

.

Letter Contract AF 04(647)-103 was let with the Massachusetts Institute of Tech-
nology on 25 Jan 1957.	 Work to be performed is in the Guidance and Control problem
area.	 Funds allocated against this contract total $500,000.
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Development Plan, 2 April 1957.
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the process of writing Project Development Plans.
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Lockheed Aircraft Corporation Contract AF 04(647)-97.
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continued effort in the Data Processing and Dissemination area for WS 117L.

OA #57-15 dated 25 Jan 1957 was initiated to transfer $195,000 to ii7ADC for
continued effort in research on conversion equipment for nuclear auxiliary power
units and for continued research on solar auxiliary power units for WS 117L.

(4) 'CA #57-16 dated 25 Jan 57 was initiated for transfer of $422,000 to AFCRC
for continued research in the Geophysical Environment Area for WS 117L.

lIDAC 
FORM
JUL se 111

•
PREVIOUS EDITIONS OF THIS FORM ARE OSSOLETE.

14CSRESOR • WIERNEK.
ARL... VA.	 aom. IC

(- program in TWX, HQ ARDC RDSCBC-1-16-E, dated 15 Jan 1957, was received.
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g.	 The summary of FY 57 funds initiated on WS 117L is:

Lockheed Aircraft Corporation AF 04(647)-97 $8,563,000
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Technology.
WADC OA #57-15-. 195,000
RADC OA #57.1,8'77 320,000
AFCRC OA #57-16 '422,000

TOTAL $10,000,000
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A. F. Donovan	 1 April 1957
P. Dergarabedian

Proposed Use of IRBM as Booster For 	 J. B. Kendrick
Multi-Stage Vehicles

The accompanying data sheets cover the work done to date on three new
designs using the IRBM as booster for the following multi-stage vehicles:

Test Vehicles

Two-Stage Re-entry Test Vehicle M = ,23 Payload 500 pounds.

Two-Stage Test Vehicle M-= 25 Payload 0 pounds.

3. Four-Stage Test Vehicle M = 29 Payload 90 pounds.

Satellites 

Two-Stage Vehicle. Payload 50 pounds. Orbit at 190 mi. altitude.

Three-Stage Vehicle. Payload 200 pounds. Orbit at 300 mi. altitude.

These combinations of vehicles are attained by uniting the Thor and the
RTV in various stages. A brief study of the interstage connection between
Thor and RTV reveals no major modifications needed to make the connection.
The spin-rocket system of the RTV is also utillized in those designs (with
streamlined fairings). The Thor guidance system is replaced by a simpler,
lighter system for these designs. In view of the simplicity of these modifi-
cations, it is expected that the development costs involved in the above
proposals will ve very nominal.

The performance and payload capabilities of these arrangements seem to
justify further consideration of their potential uses. Please let us know if
we can be of flirther assistance in the development of the idea.   

JBK:gg 
J. B. Kendrick 
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SUMMARY

The present proposal is to assemble multi-stage rocket vehicle
using the IRBM "Thor" as first stage or booster, and the T-65 as second
stage. The plan appears to be feasible without extensive changes to the
booster or to the T-65 (see Figs. 1 and 2). The nose cone of the Thor may
be removed and the interstage adaptor attached at Sta. 50. The standard
T-65 motor and spin rocket installation as used on the RTV are assumed
for the second stage. Some weight saving modifications to the guidance and
control equipment aid power supply are assumed, and specified.

The payload-velocity-range characteristics of the resulting two-
stage vehicle are as follows:

Payload,	 lbs. Max. Velocity, ft/sec. Max. Range, n mi.

0 25,400 -
500 23,300 5,300

1,000 21,500 4,150
2,500 18,700 2,800

The bending moment imposed on the interstage connection by the
sudden application of 3° motor tip at burnout of Stage 1 is about 500,000 in.lb
applied load. This imposes a stress on the booster at Sta. 141 of 2500 psi and
on the T-65 motor of 6000 psi. These moderate stresses are higher than any
gust load condition would impose, but seem to indicate that the structural
problems involved in the proposal would not be critical.

Given the IRBM booster and the T-65 motor with spin-up rocket in-
stallation as used on the RTV, the cost of assembling the two-stage vehicle is
seen to be very nominal. In fact, this is the lowest cost rocket vehicle havin
a range of about 5000 miles which has come to the author!s attention.

In addition to its suggested use as a Re-entry Test Vehicle for tests
on a half-size nose cone of the ICBM, many other applications may be devised,
such as a weapon, decoy or reconn. vehicle. By virtue of the ease of adapt-
ability from available parts, the latter possibilities should be given further
consideration. Some interesting possibilities can also be obtained by use of
three-and-four-stage combinations of available parts.

A two-stage satellite vehicle capable of orbiting a payload of 50 lbs.
can be obtained, by modifications to the Thor guidance, autopilot and power
supply, and be use of an 18:1 expansion ratio nozzle on the T-65. With
similar modifications, a three-stage satellite capable of carrying a payload
of 200 lbs. can be obtained.

7. If a four-stage vehicle is assembled with the IRBM booster and all
three stages of the RTV, a Mach number of M = 29 can be attained with a
payload of 90 obs. Using the low-thrust attitude-control system after Stage 1
burnout, it is possible to provide re-entry angles of 20 degrees or less with
range values of about 2000 miles.



i.t.lunt
GM67.3- 49
Page 2

;PROPOSED 20/4-STAGE ABIMIKET Nina=

USING IRBM BOOSTER

WITH T-65 SECOND STAGE

Payload

Maximum ltahge'

StagiatBurtiloUt4ltitude

Stage 1 ButnOut-mOocity

Stage 2 BurnoUt Altitude

Stage 2 Burnout Velocity

Apogee

Re-entry Angle

Plan of Operation

Fire Stage 1. Climb vertically for 10 seconds, then
programmed turn to angle of 20 degrees using pro-
grammer and autopilot mounted in Stage 1. Conventional
Stage 1 controls with vernier & anti-roll to stage burnout
and for 6 seconds thereafter.

Separate and fire spin-up rockets to get 4 revs/sec.

Fire Stage 2, after separation and spin-up initiated by
programmer. Spin velocity :rill maintain constant
attitude to abouti. degree, .

•	 .

Separatenosecone:bypyrotechnic-or mechanical expulsion
Agnit, initiated , by time fuse,. after burnout of Stage 2.

14101.0 cone has no attitude control; hence will re-enter at
any angle , And will tenCtomscillate.

Stability,- damping, temperatures, ' pressures and radiation
effects can be measured under conditions comparable to
ICBM re-entry.

Data can be telemetered to ground stations.

500 lbs

5,300 n

-.210,000 ft

12,600 ft/sec

400,000 ft

23,300 ft/sec

4x106 ft.

20./ degrees from horizontal
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TWO-STAGE TEST VEHICLE PROPOSAL

The present proposal is to assemble a two-stage rocket vehicle using an
IRBM as booster, with a standard T-65 motor as the second stage. This two-
stage vehicle might be used as a Re-entry Test Vehicle, capable of carrying
an ICBM nose cone (one-half size) weighing 500 lbs., with a re-entry Mach
number of about M - 23.

The basic Thor vehicle is not changed except to remove the nose cone and
replace it with an adaptor which supports the second stage (see Fig. 2). The
gross weight of the two-stage vehicle is about 5000 lbs. greater than the orignal
Thor, but the burnout velocity of Stage 1 is still about 12,600 ft/sec. with the
two-stage missile carrying 500 lbs. payload. The original guidance and autopilot
system is assumed to be repalaced by a lighter system for such tests.

The flight plan (see Fig. 1) is to use the conventional IRBM controls and
anti-roll:& verniers through the boost period and for 6 seconds thereafter, then
to separate and fire the second stage immediately. The RTV spin rocket system
gives 4 revs/sec., which provides stability and attitude control during the
second stage burning period. After burnout the nose cone separates and con-
tinues on trajectory without attitude control. Its shape is believed to prry.ide
sufficient stability to cause it to align itself with the flight direction on re-er.
Temperature effect and stability characteriestics may be measured and tele-
metered to the ground.

The ICBM nose cone weighing 3500 lbs. consists of approximately fifty
(50) percent warhead and an equal amount of shell and structure. The same
deceleration would be obtained on a model in which the drag/weight ratio was
held constant. For a half size model, the drag is reduced by a factor of four
due to the reduction in size, and the weight should also be reduced by a factor
of four, to give the same deceleration. Hence, the weight of the half size model
would be 875 lbs., or of a one-third size model 390 lbs. The weight of a scale
model varies as the cube of the scale; hence the half size model would weigh
1/8 of 1750 lbs. or 220 lbs., while the 1/3 size model would weigh only 65 lbs.
Ample weight is then available for extra skin gage and for telemetering equipment

The re-entry angle can be varied from values of the order of 20 degrees
corresponding to the ICBM to much higher angles, by adjusting the autopilot
programmer during the launch phase. The similitude conditions to be expected
for the proposed Re-entry Test Vehicle are as follows:

Similitude Condition ICBM

.	 .
Re-entry Test Vehicle
1/2 Size 1/3 Size

Re-entry Velocity, ft/sec 23,000 .3:),300 23,300

Re-entry Angle, degrees 18 18 - 90 18 - 90

Reynolds Number Ro 1/2 Ro 1/3 Po

Max. Deceleration. "g's" 60 60 60

Heating Period, sec. to t o t o



HALF SIZE ICBM NOSE CONE
Weight 500 lbs. or more

TANDARD T-a MOTOR
Weight 8160 lbs.

SPIN ROCKET
'Similar to RTV
Weight 150 lbs.

drops off after .5 sec.

ADAPTOR
Interstage Connector (200 lb)

Standard 6.13:1 Exp. Nozzle
Isp 208 sec. (High Att.)
Vex di 1Spg a 6700' ft/sec.

11:1 Expansion Nozzle

Isp 18 218 sec.

Vex s 700Q ft/sec.

18:1 Expansion Nozzle

Isp a 225 sec

Vex 7250 ft/sec.

Extra weight 100 lbs.

In BUILD-UP OF TWO-STAGE VEHICLE GM 67.3 ia4g9e 4

*The Standard Thor is assumed to have
the following characteristicst.
Empty Weight	 11,635 lbs Dry

13,532 lbs Wet
Gross Weight	 111,438 lbs..

Burnout velocity 14,700 ft/sec
at 400,000 ft.

Vernier control 6 sec. after burnout

Changes To
STANDARD THOR*

Remove 3500 lb.
Nose Cone

Replace 1961 lb. Guidance
and power supply with system

weighing 465 lbs.

he
apogee

?dun,

ny
Idc

p

)
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TRAJECTORIES AND GROUND STATIONS 

Long Range Trajectories. The two-stage test vehicle can be launched
a long range trajectory of about 5300 n, mi. by tipping over to an angle of
about 20 degrees near the end of Stage 1 burning period and holding that angle
constant during Stage 2 burning period, which is as 	 to eminence about

seconds after St	 out. Ground stati.	 1440f4APPOrition
/It :,	 	 *alit tsg s.,. It The

. 	,”^Anti . of ' laming
*yet	 ed

of the
to 4pegee.	 "

t • tg,	 * At. jad
s ptage en." e downwardleg, it *whatever re-entry Amile:isdesired,4ildre&stieh
altitude that burnout will occur above an altitude of 400,000 ft. This procedure
will reduce the range to about 2000 miles for 20 degree re-entry angles.

Lofted Trajectories. By firing the first stage nearly vertical, and de-
laying Stage 2 firing until the downward leg, the range may be reduced to any
small value desired. This technique is feasible by use of low-thrust attitudc-
control nozzles, utilizing the remaining LOX tank gas pressure. Such lofted
trajectories will give rather steep re-entry angles, of course, but such may
be desir6d for some tests. The attitude control may work in two ways:

Maintain the missile nose up until ready to fire Stage 2. Then
separate, spin-up and fire Stage 2, which points downward.

Tip the missile over to nose down attitude. Then separate, spin-up
and fire Stage 2. (The latter technique requires gyros capable of
operation through a range of about 180 degrees change in attitude.)



Launch weight of Stage 1
Less usable propellant

115,252 lbs.
97,906

•
Empty weight of Stage 1 17,346 lbs.	 16,846

GA67.3-49
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WEIGHT SUMMARY AND PERFORMACE ESTIMATE

TWO-STAGE RE-ENTRY TEST VEHICLE WITH SPIN-UP

Present weight empty of IRBM (Dry) 	 11,635 lbs.
Residual Propellant	 1,897

Present weight empty of IRBM (Wet)	 13,532 lbs.
Usable Propellant	 97,906

111,438 lbs.

-5,461

Gross weight-:of present IRBM

Items to.be removed
Nose cone
	

3,500
Structure forward Sta. 151
	

382
A C guidance unit
	

991
Autopilot units, supports, batteries 	 227
Reduce size of vernier tanks	 200

Items to be added
Autopilot and programmer
Power supply
Adaptor for T-65

Net weight of Stage 1

Add T-65 and 500 lb. Payload
Model payload and fitting 500
T-65 with standard nozzle 8160

(including 6978 lbs. propellant)
Spin-up rocket installation 150 (dro p off after .5 sec)

+465

(0 lb. Pay
8,810	 8.310

150
115
200

106,442 lbs

Estimated Burnout Velocity - Stage 1 ** 270,000 ft

Velocity increment - Stage 2 sr 6700*10660 -285 m

Estimated Burnout Velocity - Stage 3

*1 s 1. 309 x 10 x 
1 66

sp	 6978	
Ts.= tv 208; I x g 6700 ft/sec.sp

(Standard 6.13:1 expansion nozzle)

12,600 ft/sec	 12,800

.14,700	 12,600

23,300 ft/sec	 25,400

(M s 23.9)	 26.,

**dv/dw = - .44 ft/sec/lb. See Fig. 4
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WEIGHT SUMMARY AND PERFORMANCE ESTIMATE

TWO-STAGE SATELLITE VEHICLE

Present weight empty of IRBM (Dry)
Residual Propellant

Present weight empty of IRBM (Wet)
Usable Propellant

11,635 lbs.
1,897

13,532 lbs.
97, 906

Gross weight of present IRBM 111,438 lbs.
Items to be removed -5,461

Nose cone 3,500
Structure forward Sta.	 151 382
AC guidance unit 991
Autopilot units, supports, cables 161
Power converter, supports, batteries 227
Reduce size of vernier tanks 200

Items to be added i485
Autopilot and programmer 150
Power supply 115
Adaptor for T-65 200
Control of attitude - system*. 20 

New weight of booster stage 	 106,462 lbs.
Add T-65 and Orbiter installation	 8,460

Orbiter payload and fittings	 50
T-65 with 18:1 nozzle** 	 8260

(including 6978 lbs propellant)
Apin-up rocket installation	 150 	  

11n114.•n

Launch weight of Stage 1
Less usable propellant

114,922 lbs.
97,906 

Empty weight of Stage 1 	 17,016 lbs.

Estimated Burnout Velocity - Stage 1	 12,750 ft/sec@ 275,000 ft 10,750@l06ft.

Velocity Increment - Stage 2 = 7250**1g3E =	 13,250

Earth's Rotational Velocity

Estimated Burnout Velocity - Stage 2

1.500 

25,500 ft/sec

Required Orbit Velocity at 106ft. (190 mi)	 25,400 ft/sec

*Standard vernier system (6 sec. after burnout)000Ptinues until altitude is
about 350,000 ft. Long duration jetsyptem may utilize LOX tank gas to turn
body to horizontal and hold it for about five (5) minutes, while coasting to
apogee.

,Aspsa  1.309 x 106,x 1.790  a 225; Is p x g = 7250 ft/sec.
(18:1 expansion nozzle)
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STRUCTURAL CONSIDERATIONS 

(See Figure 3)

Case 1. Consider bending moment on interstage connection due to sharp edge
side gust of 60 ft/sec., applied at maximum dynamic pressure con-
dition of qmax • 800 lbs/sq ft., Altitude • 35000 ft.,
Velocity • 1500 ft/sec.

Change in angle of attack	 n 60/1500 .04 rad.

Side force on nose n GI, qS	 • 2.0 x 800 x 4.9 x .04
315 lbs.

Bending moment at rear of Sgt. s 315 x 300
100,000 inch lbs. (applied)

Case 2., Consider bending moment at interstage'connection due to suddern
application of control on the main motor. One degree tip of main
nozzle gives a moment of

M	 153.000  x 45 • 120,000 ft lbs/0cg	 57.3

Angular acceleration about the center of gravity will be

c	
M 

a 300
120.

000
000 

n 
0.4 rad/sec 2/0 (near burnout)

g	 T  

Moment at interstage connection will be

I
2

M/o	 n 	;0(1032is	 so Ni-	 x 202 x 0.4 • 14,400 ft lb/o
172,000 in lb/o

*Present T•65 is designed for hoisting moment of 505,000 in lb.
and hence could take at least 3 degrees of motor tip.

500.000 x 37 Bending stress on Sta. 151; farY a
x373 x .05

a 2500 lbs/sq in

This corresponds to an increase in tank pressure of about 7.5 psi.

Bending stress on rear of T-65 se 5oo,poo x 15.5 
x 15:53 x .125

6000 lbs/sq. in.

Reaction to resist Bending Moment R n M/d

Where d 11 36 in. R

It is simple to carry this load on two rings of adaptor.

*For further analysis of T-65 load conditions, refer to Thiokol Report SP - 59
"Preliminary Model Spec, Rocket Motor, Solid Prop. T-65, 24-RS-50,000.
SP-59". 5 July 55.	 (Conf.)

5" , °°° = 14,000 lbs.



ve."1"..."" m1/44 nnnnn•••nn•••••.......••n•••••••••n......nn•"0""•nn•••".."'

T-45 Non* Lass P/A/4.

31" NA"

4721A/PARD 6./3:1
EXPAAlsr0N

ExMAllew /410=i

snow*, /57 itemreD loom 74" omm,
RiPilice 7wY	 A/CZE I a 'TA, Arrattsnioa deitiNecreit.

00/Air Al- 5Mriom st) • tvA . si * s/m mibt)

/117E12srA•E CoAlMrc•rxml 7--45° 7e• TWOR 

Ul'AJ	 '.7
Page 9

ner

SEPf,R/4710A/ or sTribis: REAM/A/m/d. dAs lit' moet. mow<
AIM, SE OvmPap mro Mimosa. 00w/evp 71,46-



••• '

pbstetburnOut
5'14 .Stage

Stak0

velocity $

1.00u

on • 1.500'fria

II 8.giitec	 !11.- pail6ad

otalVelbeit
.	 •	 •

ag0

Stage 3 Ignition. After time fuze ignites Stage 3 it is
Launched through guide rails attached to empty Stage 2,
thus minimizing its dispersion.
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0M67-3.49
Page 10

PROPOSED THREE-STAGE SATELLITE VEHICLE
AISING_IREWBOOSTER

WITH TWO STAGES OF RTV

•

4.)

Plan of Operation

Fire Stage 1. The vehicle then executes a programmed
turn to horizontal at apogee, using autopilot. Con-
ventional controls to burnout, with low-thrust vern!er to
apogee for attitude control.

Spparation, Spin-up and Stage 2 Ignition. The second
stage is ejected using pyrotechnic or mechanical
ejector unit, initiated by programmer on Stage 1.
Motion of separation causes spin-up rocket ignition.
Stage 2 motor ignition, and initiation of time fuze for
Stage 3 ignition.
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WEIGHT SUMMARY AND PERFORMANCE ESTIMATE

THREE-STAGE SATELLITE VEHICLE WITH SPIN-UP

Present weight empty of IRBM (Dry)
	

11,635 lbs.
Residual Propellant
	

1,897
-Present weight empty of IRBM (Wet)
	

13,532 lbs.
Usable Propellant
	

97,906

Gross weight of present IRBM 	 111,438 lbs.

Items to be removed - Same as p. 7 	 -5,461
Items to be added - Same as p. 7
	

-485

Net weight of Stage 1	 106,462

Weight of Stage 2	 9,980

Satellite Payload	 200

Three Recruit Cluster	 1,270 	 1470 Gross Wt. Stage 3
(including 3 x 263 lbs. propellant)

T-65 motor with 18:1 nozzle	 8,260
(including 6978 lbs. propellant)

Spin-up rocket installation	 150

Launcher for Stage 3

Launch weight of Stage 1

Less usable propellant

Empty, weight'of.Stage L

100  

116,442 lbs.

97.900 

18,536 lbs.

Estimated Burnout Velocity - Stage 1 12,050 ft/sec@255,000ft 7,730 @ 300 mi

Velocity increment Stage 2 7250 	 2	 9,000

Velocity increment Stage 3 r. 7400 lg 4 0
	

5,700

Earth's rotational velocity
	

1.500

. Estimated Burnout Velocity - Stage 3
	

23,930 ft/sec

Velocity required to orbit at 300 milelaltitude 23,900 ft/sec.
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DISPERSION OF STAGE 2 

Deviation from direction of launch n 0 • M  sin a wt - a sin wt 

where M unbalanced moment - ft. lbs. (various causes)

A n polar moment of inertia about longitudinal axis - slug ft

B •	 moment of inertia about lateral axis thru cg.

Aa X IT

w spin frequency in rad/sec.

Cause 1 • Malalignment of thrust axis 1/4 degree a .0044 rad.
So	 M.1 50,000 x .0044 x 12 1 • 2640 ft. lbs.

A a 2.x 10.000 x 1	 a 620 slug ft 2
 to 120 slug ft

2
 (at burnout)

32.2

B2
	 ft2x 252 • 195,000 slug ft to 39000 slug ft2

a	 .0032	 .0032

Z77	 1 - a

2

w • 2* x 4 - 25 rad/sec using spin-up rockets.

Then 9 	 2640 	 w .0068 rad. • .39°
6id x 252

Dispersion angle s 01A  8000  • .0152 rad. me 0.87°-- 18,000

Cause 2 - Unbalanced mass distribution; i.e. dynamic unblance.
The empty motor can be balanced to the order of 10-6rad.

The loaded motor can also be balance to the order of 10
-6
 rad.

Thie cause of dispersion is thus seen to be several orders of
magnitude less that Cause 1 above.

Cause 3 - Tip-off from booster. The attitude of the booster is assumed to be
held accurately to .001 rad. * Ejection of Stage 2 and spin-up in 0.5 sec.
are expected to increase this value to .002 radian; i.e. 45% of Cause 1.

.034 rad.

Conclusion: IF yi =	 yi2 4, y22 + y33 + 	
 
Yi

2
	

is believed to be of el(

order of 1 degree for Stage 2.

*Such guidance accuracy may require heavier equipment than assumed in the
weight summary.
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DISPERSION OF STAGE 3 

Cause 1	 - Difference in ignition timing for three (3) rockets. It may be
assumed that all 3 rockets ignite, but one of them ignites .005 sec.
before the others, thus giving an increment of thrust (say 1/3 of
37,000 ibs) for .004 sec. at moment arm of 3 inches.

mg4unig.9.2 .1414. 30. ft. lb .

A 2 L"x 1770 - A2a 17.5 slug I=-2 to 8.0 slug ft 2-7272— 

•
72-.7B 1	 x770 82	 a 3500 slug ft

2
 to 1700

a •	 .005

0 
l	

30 x	 .0048 rad.
a reT237

.005

5200 y in .0048 23,000 s •0011 rad.

Cause 2 - 27 difference in thrust of one of three motors

M a .02 x 37,000 x a 185 ft. lb .

w	 .0011 x -r185 a .0068 rad.
(2

Cause 3 - Malalignment of thrust line of one motor 1/4° a .0044 rad.

M a 37,000 x .0044 x 6 a 980 ft. lb .

y 3 a .0011 x 2. a 0.035 rad. a 2° (Probably less)

Conclusion: 45 Yl = 
.0 712 )i 4. (yi2)2

(Y12)3 is believed to be

of the order of 2 to a degrees, according to the above analysis.
This will vary as 1/w'; hence a slight increase in spin rate
would be desirable.
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WEIGHT SUMMARY AND PERFORMANCE ESTIMATE

FOUR-STAGE VEHICLE WITH IRBM AND RTV

•Present weight empty of IRBM (Dry) 11,635 lbs.
Residual Propellant 1,897

Present weight empty of IRBM (Wet) 13,532
Usable Propellant 97.906 

Gross weight of present IRBM	 111,438 lbs.

Items to be removed - Same as p. 7	 -5,461

Items to be added - Same as p. 7 - 	 -485 

Net weight of Stage 1	 106,462 lbs.

Weight of Stage 2	 10,500

RTV 1st Stage 10,500 lbs (less fins)
including 6978 lbs propellant
plus spin-up rockets 150 lbs.
which drop off after .5 sec.

RTV 2d Stage 1770 lbs.
including 3 x 263 lbs propellant

Launch Weight of Stage 1 	 116,962 lbs.

Less usable propellant in Stage 1 	 97,906 

Empty weight of Stage 1	 19,056 lbs.

Estimated Burnout Velocity of Stage 1 	 11,800 ft/sec

13:3n -Velocity increment Stage 2 a 7250 log 	  285 a	 7,800

1 770Velocity increment Stage 3 s 7400 log —Inu	 s	 4,400

. Velocity increment Stage 4 s 7400 log —24-0-5°°	 s	 5,!00

Estimated Burnout Velocity - Stage 4 	 294400 ft/sec
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APPENDIX 

METHOD OF COMPUTING PERFORMANCE

The performance of Stage 1 was computed on the 1103 Computer in
the same detailed manner as for the IRBM. Four values of burnout
weight were used; i.e., the nominal weight of the standard missile and
three higher values. Burnout velocity and altitude is plotted in Fig. 4
as a function of burnout weight for the case of 97,906 pounds of usable
propellant.

For later stages, the velocity increment is shown in Fig. 5 as a
function of mass ratio for various vlues of effective exhaust velocity.
The effect of gravity add drag for Stage 2 operation in a long range
trajectory was computed on the 1103 Computer, and found to be
285 ft/sec. The velocity increments determined from the chart should
therefore be decreased slightly for gravity and drag.

Range as a function of burnout velocity is shown in Fig. 6 for the
IRBM family of missiles. The four points computed on the 1103 Computer
are distinguished by asterisks.



  

OuRAfour vezoefry Fr/sEe
,p.000	 14. °co 12.0oo

3oo.Ooo	 400.000 •

Buitvour 'unroof - pr

a

20M000

G.1467 . 3- 49
D.3. 

5b0400

"••

204,0*

•

•

•

•

.,••	 4;7f.

18.000

-

P16 4 lityRNour vEizeiry 441p	 r7/4:4E. vs ivE/toir RIVZ STPOE /



GM67.3- 49

.
k.

We
414Sr	 ae writs? lit

Vt it ;FAWNS EANAP, oftearr
lornA.L.,,stmeleptir.

• PAO 4 WElfrOT

rip se 41.16c Os IC 19,1004M4.

We Wit

ct

srAfia ilecoalror Vs, frt Ass , fowl°.



2coo.

GM67.3-49
age id

24.00e

aitocto

4.000

MUSE - must

1:000

•	 .	 :

40oo $000pot)

F76. 6 RAMSE VS. ecikNour vecoure
4



AF•Yol.••29 MAY 53 5M

11111111MIIIMM
AM=

• .) '	 4.;	 -

Re
production of this document in wh,

!,11 part is prohibited except with
---r!,.1ion of the office of origin.

RN PROJECT CARD
TYPE OF REPORT

New Project
REPORTS CONTROL SYMBOL

DD-RDB(A )48

1. PROJECT TITLE	 (UNCLASSIFIED TITLE)
Geophysical Environment Data for ARS, WS117L
Short Title:	 ARS Enviro&ent

2. SECURITY

SECRET

3. PROJECT NUMBER

1764

4. INDEX NUMBER

2-117L

5. REPORT DATE

2 April 1957

6. BASIC FIELD OR SUBJECT
Strategic Air Warfare System
117L

t

7. SUBFIELD OR SUBJECT SUBGROUP
Atmospheric Physics - 7B
Physics

' 	.

7A. TECH. OBJ.
SA-9A, 9B,
10	 10-9

B. COGNIZANT AGENCY

ARDC

12. CONTRACTOR AND/OR LABORATORY

Geophysics Research
orate

' 	.N-776:1Z----.........,.,k	 f	
".--TJ

i	 .
sk , 	 ciI . % 	 .,	 f	 • ,

LAP 

f	
' i

CONTRACT/W.O. NO.

-Age 	 _..7-""-"`,-
-,---4	 ,-	 ----"	 ;--i	 ....---:.	 z..	 •
i ,	 ;' !	 % -!	 - . , 771	 	 i

DIRECTING 'AGENCY

GRD, AFCRC	 :

OFFICE SYMBOL
CRZA

ty.Emlorte)NO.	 .1
Hill 2-7730 X-9

REQUESTING AGENCY	 •

HQ, USAF
RELATE	 PROJECTS.

;
WS	 (:)	 ,

.

DATE APPROVED

17..EST.' COMPL. DATES , 	 4

mm	 1957	 ,

pm 1958
11. PARTICIPATION, COORDINA TEST	 1959
USAF	 USN OP. EVAL.	 j
AMC-P ATIC-I	 CNO-I
SAC-I	 USA	 .

 .1 EIS	 .	 S. (M	 )

FY57-1-42.2M-
ADC-I	 C/S-I
APGC-I	 Other

FY585	 100014
15. PRIORITY

lA
16.
A(Missiles)

FY59 I	 1410M
ATC-I	 CIA-I	 ' FY60 I	 4254

This is the initial report on this project
Totall	 3417M

1

REQUIREMENT AND/OR JUSTIFICATION

System Requirement No. 5 dated 17 October 1955 and subsequent letter
directive . from WDD dated 23 December 1955 assigned to AFCRC the responsi-
bility for providing environmental data which affect the design and testing of
MS vehicles.	 Based on independent studies by the Geophysic Research Direct-
orate the three design study contractors and conferences with personnel of the
WSPO, it was concluded that in four areas of geophysical environment insuf-
fiCient data were available for•successful design and test of the Advanced
Redonnaissance System Vehicles. 	 The four so considered are . (a) Meteor PhySics
(b)- Density at Orbital Altitudes, (c) Solar Radiation in the U.V. and X-ray
Region and (d) Thermal Radiation. 	 Specific discussions of requirements for
additional design data in each of these areas are included under each task.

.	
•21 a.	 Brief and Military Characteristics

ed essential
Reconnaissance

22. RDB •	I:

The objective of this project is to provide environmental data
to insure and simplify the design of a successful Advanced

System.

:	 IC & P . X.

consider-

1. C.

k
is

4

PAGE i	 OF	 PAGES

—. 47 — e7 / / I/il



(UNCLASSIFIED TITLE) Geophysical Enviroriment. Data for ARS, WS 117L	 2 April
Short Title: ARS Environment	 Proj 1764

Approach

See individual Tasks. (21c)

Tasks
•

1. (a) T-39791 - Solar Radiation Program in Ultraviolet and X-ray
Region for ARS

This task will be accomplished through a combination of "in-house"
and contractual effort. Currently the contractual effort is by Comstock and
Weatcott, Inc., under Contract AF 19(604)-1889. Other contractors contemplated
at the moment are: University of Chicago, Chicago, Ill. and Radio Corporation
of American; New York, N. Y.

Task objective is to determine the intensity of Solar U.V. and
Soft X-ray radiation as it would strike the satellite and the extent of damage
due to collisions of molecules4 atoms and ions with the satellite surface.

Requirement and/or Justification

Vehicle design will be affected by radiation in the solar ultraviolet
and X-ray region. It has been shown by GRD that the quantum yield of photo-
electric effect on metals exposed to short wavelength ultraviolet is about 250
times as great as that of the conventional photoelectric effect in the visible an
near UV. Thus, since a vehicle traveling at 500 km is essentially receiving
unfiltered solar radiation of low wavelength, one must consider a possible
"chargingzup" of the metal due to the loss of photoelectrons from the surface.
This charge can theoretically rise to a high voltage, depending on the wave-
length and intensity distribution of the incident radiation. Such a charging-up
could influence the telemetering or other electronic functions of the equip-
ment in the vehicle. Also, it is known that short wavelength ultraviolet causes
deterioration of a plastic surface. This could fog plexiglass and damage rub-
ber-like materials. Present data are inadequate to evaluate this effect simply
because we do not know within several factors of ten the solar intensity above
the atmosphere at wavelengths below 1500 Angstrom Units and we believe that
design purposes can therefore not be satisfied.

The effect of atmospheric composition at 500 km is difficult to assess.
There might be heating of the vehicle to contend with, due to recombination of
atoms on the surface as•well as impacts with other atoms and molecules.
Such a heating effect would be super-imposed on that due to solar radiation
and would act even at night when the vehicle is shielded from the sun by the
earth. Since solar ultraviolet and I-ray radiation is part of the total picture
of the integrated interaction of the sun and the earth's atmosphere and data of
this kind are extremely scarce the measurements of these variables at vehicle
altitude would be unique. These measurements would give us information as
to the physical mechanisms operating in the ionosphere and delimit in an
essential fashion thectonospheric functioning by giving us a better understand-
ing of the nature of atmospheric ionization. This would assist in the forecast.-

ing of ionospheric propagation and could contribute toward the solution of the
satellite communications problc:1i..-

*
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(d) Approach 

At the present time, there are two main areas of research:

A laboratory investigation of the effect of collisions of
particles, atoms, molecules and ions on solid surfaces (sputtering) conjoined wit
the effect of recombination of atomic species on solid surfaces.

This laboratory study will be carried on mainly in-house,
but with modest contract let for auxiliary studies.

Primary in this research will be the problem of developing
ultra high vacuum mass spectrometer tubes for study of the effect of ion
bombardment of surfaces. Such a tube would require suitable component parts,
valve sealants, tubing and pumps to obtain this vacuum. This is necessary to
duplicate in the laboratory pressures at satellite altitudes. The feasibility
of this development has already been established by in-house work. About half
of this is finished, leaving principally design engineering.

Different techniques, among them molecular beams, will be
used for the acceleration of the non-charged particles on receiving test
plates the nature of which will be determined by vehicle design. In particular,
the effect on metals will be examined. The plates will be tested by a variety
techniques, microscopes, etc., for possible damage due to momentum trans-
port (sputtering).

Solar ultraviolet and X-ray study -- The goal set in this
research is the measurement of absolute intensities of the solar spectrum
from 1500 Angstroms down to a few Angstroms. This program is divided into
three phases, laboratory investigations, measurements of solar intensities
in rockets and finally, construction of the satellite instrumentation by mini-
aturization of rocket instrumentation.

This region of the spectrum is relatively unexplored; hence,
a whole new system of monochromators, sources and detectors must be con-
structed. First, there must be the calibration against a primary detector,
thermocouple not calorimetric. These secondary detectors must be reliable
and reproducible. In type, • they may be dependent upon the interaction of
radiation with a filling gas or on the- effect of radiation upon a cathode.
Therefore, laboratory work will be needed to select adequate detectors.

The monochromators to be constructed are unique in design
and rather elaborate in the equipment necessary to perform the desired calibra-
tion. They have already been designed and are presently under construction.
To put them into actual- operation will take an extensive period of working-out
of the manifold details and problems involved.

7
The construction of detectors will be to a large extent

4

under contract.
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Because the interaction of matter with radiation in this
region is as yet little understood, the objectives can only be reached by
an extensive deepening of our insights into the nature of these processes.
For example, a predicted phenomensis that of photoconductivity effect. This,
when more fully investigated, may yield a possible secondary type of detector.

The process of building suitable detectors can only go on
simulateneously with this type of exploratory research.. After the laboratory
phase, the instruments will be flown in Aerobee-Hi rockets to measure the
radiation intensity above the earth's atmosphere. The number of flights
necessary will be at least six, possibly increasing to eight or nine depending
on results.

2. (a) T-39792 Interplanetary Matter and Meteor Physics in
Relation to ARS

(b) This task will be accomplished through a combination of "in-
house" and contractual effort. Currently the following contracts are in
effect:

- AF 19(604)-1894 - Temple University
- AF 19(604)-1908 - Oklahoma A and M
- AF 19(604)-1901 - Smithsonian Observatory
- AF 19(604)-1892 - Stanford Research Inst.

No other contracts are contemplated at the moment.

(c) The objective of this task is to determine the possible hazard
from meteoric bombardments to a vehicle above the earth's atmosphere and
to provide data as to the spatial distribution, size, composition, and velocity
of micrometeoric matter.

Requirement and/or Justification 

The hazard from meteoric collision with a body essentially in inter-
planetary space, unprotected by the earth's atmosphere is not very well
known. The probability of collisions intense enough to destroy the vehicle
or affect its operation is very important in the design of a protective "meteor
bumper" to insure proper operation of the vehicle. These meteoric collisions
may result in dangerous surface erosions affecting heat exchange properties
and optical windows. Stability, temperature control, reliability may all be
influenced by meteoric bombardment.

Information regarding the influx of meteoric material into the earth's
atmosphere has been collected by the following methods: visual observations,
photography, radio reflections from meteor trails, and telescopic observa-
tions. From such studies and measurements, the diurnal and seasonal variations
in the influx of sporadic meteors, velocities and radiants of shower meteors,
velocity distribution of sporadic meteors, mass distribution of meteors, and
spatial density of meteors have been determined. These measurements give
a value for the rate of influx of interplanetary material into the.earth's
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atmosphere of 5 x 10 6 gm per. day. However, these ground-based methods are
limited and a grave anomaly, of importance to the ARS, exists. Since the
visual and photographic methods are only sensitive to meteors of visual
magnitude +5 (10 -2 grams mass, 10 11 ergs energy) and the radio and telescope
methods to visual magnitude of the order of a.8 (mass x 10- 4 gm, energy
6 x 109 ergs), information derived from these methods regarding meteoric particles
with mass less than 10 -4 gm is seriously lacking. These smaller particles are
far more numerous and therefore have a high probability of encountering a vehicle
above the earth's atmosphere.

The anomaly on the influx of interplanetary matter arises from vari-
ous indirect measurements of the fine tnterplanetary matter. These measure-
ments include determination of the density of matter in the zodiacal cloud, or
the interplanetary dust cloud, by S. C. Van de Hulst and C. W. Allen; measure-
ments of the nickel. content in deep sea ocean sediments by H. Pettersson and
H. Rotsch; and initial rocket soundings from V-2 and Aerobee rockets. These
measurements indicate a rate of accretion of interplanetary matter by the'
earth as high as 5 x 10 10 gm per day, up to a factor of 104 times higher than
predicted from regular methods of observation. It seems, also, that this
high rate of influx may be necessary to explain the presence of the E region
ionization during the night. This higher rate leads to a'probably encounter
for visual magnitude 15 (energy '10 10 Bev) of one hit per square meter per
second. Such impact rates are significant for a vehicle with a required life-
time of about a year. These impact rates may possibly be further increased
by a factor as great as 104 to 106 if geomagnetic focusing of cosmic dust
particles, suggested also by S. F. Singer, was detected experimentally.

From the standpoint of ARS, the hazard to space vehicles in an inter-
planetary environment seems closely dependent upon the effects of inter-
planetary matter, as well as such other factors as cosmic radiation, atmos-
pheric drag, and energetic solar radiation. On the one hand, relatively large
impacts may result in penetration of the vehicle surface and subsequent de-
struction of important equipment, affecting the usefulness of the vehicle,
while smaller impacts would result in an abrasion affecting the usefulness of
lenses and photosensitive surface areas, etc.

It is therefore necessary to determine the probability of collisions
with interplanetary particles as a function to time, and the effect of the indi-
vidual collisions on the vehicle in order to determine design criteria for ARS.
These requirements may be fulfilled by a measurement program involving
high altitude rockets and satellite type vehicles, and direct laboratory studies
of high speed impact interactions. Related studies that would support direct
probing methods are also of interest in order to afford a higher degree of
validity to the experimental results. • .

(d) Approach 

The areas of investigation in this task may be broadly divided
into rocket and satellite experiments and laboratory studies.

•
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(1) . Determination of the influx of meteoric material by
rocket experiments

This includes the design and construction of equipment and
launching of rockets containing this equipment for the detection of meteoric
material. The equipment for detecting meteoric material will operate on the
principle of detecting the vibrational energy generated upon impact. This
apparatus includes piezoelectric acdelerameter, an amplifier, and a tele-
metering system with its associated ground-based receiver-recorder. Aero
bee and/or Nike-Cajun rockets will be used to carry out the program. It is
important that a statistically valid sample of meteoric material be obtained
for final design of the ARS.

The program of research for direct rocket probing of inter-
planetary matter involves first the design and development of a basic
piezoelectric accelerometer capable of measuring the spatial distribution.
and mass of interplanetary particles. Such equipment has been used by
Prof. Bohn in 1949 and was used again during 1955. Hence, only minor devel-
opement and calibration methods are required prior to construction of the
basic unit. Such equipment is sensitive enough to detect,particles of visual
magnitude 25. Approximately ten' to twenty detection units will be built on a
semi-mass production basis. Approximately five to ten successful experi
mental firings from Holloman Air Force Base using Aerobee rockets are
required prior to establishing a weighted statistical figure for the intensity
and probability of a particle impact with a vehicle. About five successful
firings at a high latitude would be required to establish the extent of a latitude
dependence particularly by small meteoric particles.

Design and development of equipment for detection of
meteoric material for inclusion in the ARS.      

It is expected that development work in the rocket phase of
detection of meteoric material will aid greatly in the development of equipment
of a similar nature to be included in the early oribiting and non-orbiting
ARS test vehicles. It is important that the apparatus be designed with a high
degree of reliability, yet be lightweight, and have a low power requirement.

Theoretical and laboratory studies and high speed
impact phenomena

Essential to the measurement of interplanetary matter is a
knowledge of the relation of the intensity and frequency distribution of the ac-
coustical energy generated by high speed meteoric impacts to the mass, the
mass density, and the velocity of collision with the meteoric particle. There-
by, the surface erosion and the distribution function of meteoric material in
space may be determined from the ARS measurements. Polished plate experi-
ments on rockets that may be recovered will yield some information, but high
speed impact measurements in the laboratory for the study of collisions of
solids with gases and surfaces are required to support this subtask. In addi-
tion, optical and radio measurements of meteor influx and atmospheric inter-
actions will also assist in the direct experimental studies.
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High speed impact studies of particles with surfaces are pos-
sible at this time only by a method using shaped charges, since only by this
means have particle velocities comparable with meteor velocities been gener-
ated in a laboratory basis. The physics of high speed interactions is not well
understood, and experimental measurements at velocities up to 50 km/sec are
highly desirable. Even then, it is difficult to predict the degree of success
of this technique, but this approach is presently available at relatively low
cost. Because the energy density of the impacting reactions may be as much
as a hundred times greater than previously observed, considerably different
effects than theoretically predicted are to . be expected.

(4) Theoretical studies 

This eubtask is concerned with the correlation and application
of various data applicable to the problem of determining the hazard from
interplanetary matter upon ARS. Where possible, information from shock tube
studies, radio and optical meteoric studies, investigations of meteoric craters,
deep see ocean sediments, microchemical analysis of rare gas constituents,
etc., that contribute to thp overall problem of the determination of the hazard
from interplanetary matter will be considered. In this manner, the reliability
of the information derived from the direct experimental program may be .
further evaluated.

The primary emphasis of the approach of the 4 subtasks, there-
fore, is the determination of the spatial distribution of interplanetary matter,
the size distribution, and the mass density of this material, and thus with
suitable laboratory studies to be able to predict the probability that meteoric
material may penetrate a given thickness of satellite skin per unit time, and
the rate of erosion per unit area for a surface exposed above the earth's atmos-
phere. An improved understanding of the physics of hypersonic interactions in
the velocity range equivalent to an energy of 50 to 1000 electron volts is also
of importance.

The rocket program for detection of meteoric particles would
require approximately ten successful rocket flights up to altitudes as high as
150 km before sufficient data to make a satisfactory estimate of the rate'of
influx of interplanetary matter. It should be stressed that ten successful
flights corresponds to a total measuring time of.about a quarter of an . hour

cabove altitudes of 50 km. (Measurements below this altitude would be ontam-
inated by terrestrial material). From considerations of the normal difficulties
experienced in past experimental programs using high altitude rockets, prob-
ably instrumentation for fifteen rockets will be necessary. The estimated
cost of development and construction,of this instrument is 60M to 100M based
on cost of 5M per instrumentation. The cost of rockets for this work based on
30M for a single Aerobee rocket would be 450M for 15 Aerobees. However,
since the meteoric detection equipment may be used on a Nike-Cajun rocket
system, also, the overall rocket cost is expected to be much lower than:the

(UNCLASSIFIED TITLE) Geophysical Environment
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estimate using Aerobee because the Nike-Cajun system when it becomes avail-
able would cost less than half as much as an Aerobee. The fund requirements
however, are based upon rocket requirements using Aerobees.

Upon availability of an ARS vehicle as a platform for the measure-
ment of meteoric particles, a relatively large aampling.time for making measure-
ments of interplanetary matter will be available. It is therefore of importance
that meteoric detection equipment be mounted on such an early test vehicle. Such
equipment must be very reliable and capable of operation over a long period of
time, while its weight should be kept to a minimum. The development of equipment
for the ARS is estimated to cost 50M over a two-year period, while'fIight
and rocket testing would involve an additional 40M.

The program on research on high speed impact phenomena will
be based on studies using shaped charges, and also investigations of dynamic
interactions of meteoroids in the atmosphere. The estimated cost of the
initial phase of this work is 80n over a two-year period.

3. (a) T-39793 - Atmospheric Density Determination at Altitudes
of Artifical Earth Satellites% 

(b) This task will be accomplished through a combination of "in-
house" and contractual effort. Current contracts in effect are as follows:

AF 19(604)-1871 - University of Michigan
AF 19(604)-1890 - University of Michigan

(c) The objective of this task is to obtain reliable values of atmo
pheric density, pressure and kinetic temperature between the altitudes of 200
to 400 miles.

Requirement and/or Justification 

The primary objective of this task is to obtain reliable values of atmos
pheric density, pressure and kinetic temperature in the vicinity of 200 to 400
miles altitude, the altitude of a proposed satellite system. These data are
needed in solving . various problems on the design of the ARS vehicle. Some of
these problems are:

What altitude must be maintained by a satellite vehicle of specified
size and shape in order.that the atmospheric drag be sufficiently small to per-
mit a minimum specified life time of the satellite.

How does temperature ride on the skin of the satellite vehicle due
to aerodynamic heating (friction between itself and the molecules of the atmos-
phere) vary with altitude below 400 miles altitude.

3. What is the minimum value of mass to cross-section area ratio; of a
satellite which will permit the required lifetime to be achieved at specificit ALA -.4- - .<1//4/
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orbiting altitudes. The present estimates of the magnitudes of these properties
are quite uncertain. Pressure and desnity may be in error by factor.of 100 or-
1000 at 350 miles altitude because they are based on extrapolation of values at
100 miles and on unconfirmed theories. Extension of measurements to 200
miles or 250 miles altitude would greatly improve the reliability of extrapola-
tion to 300 miles, while measurements at 300 miles would be even better,

The taste.involves the study and implementation of two basically dif-
ferent methods for obtaining the necessary data. The first method involves
the direct measurement of the drag force on a sphere falling from great alti-
tudes after its ejection from a rocket. This method is of special interest
since it is the drag force on the satellite which ultimately determines its life
'Results of this measurement are free from effects of contamination from the
rocket. The limitation of this method lies in the fact that the sphere must
fall from an altitude of 10 to 20 percent higher than that for which the drag
data are desired.

The second method for obtaining these data involves a selective
ionization gauge for measuring number density of particular constituents as
well as total number density. This method in principle may be used to the
peak of rocket trajectory but is adversely affected by contamination from the
mother rocket. Various outgassing and ejection techniques under study will
minimize this limiation.

A secondary objective of this task is to develop the necessary tech-
niques and devices for measuring pressure, temperature and density from
ARS test vehicles. This phase depends in part upon the success of the pri-
mary objectives, although the conditions for outgassing are sufficiently dif-
ferent to materially simplify the accomplishment of this objective.

(d) Approach 

At this writing, the task appears to involve eight steps.

(1) Feasibility study of .two proposed methods for measuring
the required parameters: 

The feasibility of two methods for the measurement of atmos -
pheric density, pressure and-temperature are being explored. These methods
are (1) an extension of the falling sphere experiment and (2) the ionization
gauge experiment currently being employed up to altitudes of 75 to 100 miles.

The present falling sphere experiment involves the ejection
of a sphere from a rocket at high altitudes, and the measurement of the drag
force of the atmosphere on the sphere as it moves though space. (It may be
ejected anytime after the end of rocket powered flight and hence will rise to
a peak slightly lower than that of the rocket.
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The sphere contains an accelerometer which measures
drag acceleration as a function of time to 1% accuracy, independent of orien-
tation. The sphere also contains a radio transmitter which relays the accel-
erometer signal to a ground recorder. The double integration of the total
acceleration yields sphere altitude as a function of time to a reasonable ac-
curacy for high angle flights. An independent complicated analytical reitera-
tion method yields sphere velocity and altitude versus time independently.
The determination of atmospheric density depends upon a knowledge of drag
coefficient at the mach numbers and Reynold's numbers experienced by the
sphere. These values of drag coefficient have been measured in ballistic
ranges and hypersonic wind tunnels.

The present ionization gauge experiment involves the meas-
urement of ion current from ionized air molecules on one or more chambers
on the surface of a rocket. The knowledge of - air pressures around conical
surfaces with known orientation .to the air stream leads to a value of ambient
pressure and to temperature if the relative velocity of cone to air is known.
This sytem requires some kind of tracking for high accuracy although inte-
gration of pressure and temperature values results in approximate altitudes.

Extending the sphere experiment to higher altitudes involves
increasing the area to mass ratio: of the sphere, shifting the range of the ac-
celerometer to very low values (this essentially eliminates its use at higher
accelerations, corresponding to lower altitudes). The system does not work
at or near zenith since the velocity is too low (approaching zero for a verital
flight) for drag to be measurable.

The extension of the . ionization gauge method involves
three main steps: (a) Adapting to rocket use existing ionization. gauges
designed for ver low pressures (Alpert type); (b) eliminating the effect of
contamination of the measurement from rocket outgassing by housing the
gauges in a separate thoroughly outgassed body which will be spring ejected
from an evacuated cavity at high altitude; (c) Eliminating the uncertainty of
molecular dissociation by making the gauge sensitive to only one or two
specific molecular species through simple mass spectrometer techniques.

The feasibility study of the use of these methods at high
altitudes is currently underway and involves a study of (a) the theoretical
limitation (b) inherent sources and estimates of errors (c) engineering diffi-
culties (d) space and weight requirements (e) estimated cost per flight. An
analysis of these studies will determine which method has the better chance
of success, but at present it appears that both should be tried. Perhaps both
may be flown simultaneously in each,rocket vehicle.

(2) Design and construction of preliminary models of
equipment for one or both methods- 

'This step of the task involves the design and construction'of
the equipment which is'expected to be flown in the initial series of rocket



(UNCLASSIFIED TITLE) Geophysical Environment. Data for ARS, WS117L 	 2 April 1957
Short Title: ARS Environment	 Proj 1764

flights.. This step may include wind tunnel tests or rocket flight tests of speci
is portions of the total instrumentation for the method, as well as the final
packaging of at least two sets of the equipment for the rocket flights of each
of the two methods.

Initial rocket flights of the equipment for one or both methods

This step includes the field operation involved in preparing
% the equipment for actual rocket flight together with the necessary operation of

the rocket flights for each method. The preparation for two flights is insur-
ance against rocket or other failure during the first flight.

Evaluation of flight performance and necessary redesign
of equipment 

This step involves the detailed study of the telemeter.record
of the flight to determine the performance of the various parts of the measur-
ing equipment, as well as the transcription of recorded data to usable form for
computation of the required atmospheric parameters. Deficiencies in the per-
formance of the equipment detected by the record are then to be removed by
suitable redesign. Because of•the urgency of the program, major portions of
the equipment should already have been constructed at this point for the series
of data-gathering flights and it will be necessary to take the chance of having
to modify some.of the components at this stage of the task.

(5) Major series of data gathering rocket flights 

This step of the task involves the flying of three to ten sets
of instrumentation for density and or pressure measurements in special 300
mile altitude rockets presently being designed for AFCRC or in non-orbiting
ARS Weapons System test vehicles or both. Contact will be made with the
ARS Weapon System office to obtain space in these test vehicles. If the first
three flights indicate sufficient self-consistency the balance of the data
gathering flights can be cancelled.

The special 300 mile altitude rocket is a multi-stage system
made up of existing rocket components, i.e., Cajun rockets and Nike bcosters.
An engineering study presently contracted for will result in engineering draw-.
ings for the necessary fins and coupling devices and nose cone necessary to
combine the propulsion system into an atmospheric data gathering rocket system
capable of carrying 40 lbs. of instrumentation to 200 - 300 miles. Upon
completion of this engineering study, engineering drawings will be available
from which the necessary parts and propulsion units may be built and Purchased
at an estimated cost of $20,000 per rocket system.

(6) Analysis of data and preparation of revised atmospheric
model

,

	

	 :This step of the task involves the reading of telemeter
records, the computation of the values of the atmospheric parameters, and

91 al	 /
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the compilation of these data into consistent atmospheric models. This step
is not necessarily limited to follow step (5) chronologically, but will
follow each rocket flight from which usable data results.

Repackaging of equipment for test satellite vehicles 

This step involves the electrical mechanical redesign of the
equipment used in the rocket firings of step (5) or planned in steps (1) and (2)
to make that equipment suitable for gathering desired atmospheric data from
ARS test vehicle.

Installation and flight of density and pressure measuring
equipment in satellite vehicle

This phase involves the field operation of a program for
measuring atmospheric density and pressure at orbital altitudes of satellite
test vehicles, and would be followed by a reapplication of step (6).

•

4. (a) T-39794 - Thermal Radiation Program for ARS 

This task will be accomplished through a combination of "in-
house" and contractual effort. Present contractor is the University of
Colorado under Contiact AF 19(604)-1899. Additional contracts are contem-
plated.

The objective of this task is to measure the intensity of
irradiant heat sources above the atmosphere.

The radiation environment is one of the external conditions
which may grievously affect the period during which information can be ob-

.	 tained from an oribiting satellite.

To be operational, the design of the-satellite must be engineered
so as to maintain within pre-determined limits the temperatures of vital com-
munication components, such as electronic units, batteries, etc. If and when
nuclear sources are used for power, then the'excess energy must be radiated
away from an external heat exchanger; its design requires a knowledge of the '
radiation exchange environment.

The temperature of a satellite in orbit at given times and places
can be calculated. Required for these calculations are a knowledgeof the in-
terstellar heat sink into which it is radiating energy -- thus cooling it -- and
a knowledge of the intensities of the thermal fluxes which tend to warm it.
Estimates of the equilibrium temperature of the satellite can be verified only
by measurements within the orbiting satellite. Under the worst condition the

TT	 all f ^^ ,....F. \
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temperature within the communication equipment may cause it to fail before
any information is received. A slightly more favorable but undesirable con-
dition would be a premature failure of communcation, (Thus, should the ab-
sorptivity--equal to emissivity--of the skin of the satellite change while in
orbit, the equilibrium temperature of the satellite might differ drastically
from that calculated on the basis of design specifications.)

The objective of this task is, then, the development and testing
of devices adequate for the measurement of the three irradiant sources--
direct solar energy, solar energy reflected jointly from earth and atmosphere
(I.E., albedo) and earth emissivity (in the infrared)--and the flux from a
satellite into interstellar space.

It is proposed that flux measuring devices should be installed on
the earliest test vehicles so that flux measurements can be obtained so long as
communication with the satellite is continued. Should communications then
cease, and should the thermal, flux measurements seriously disagree with the
values in the design calculations, at least one source of possible trouble should
be identified.

During the development and testing of the devices for measuring
the three sorts of radiation, balloon and rockets equipped with these devices
will be flown. As scientific by-products of the testing program, some con-
firmation of current estimates of the intensities of the three sources will be
obtained. Our present information on the radiation environment is next
summarized.

Reliability of Present Estimates of the Solar Constant and
the Albedo and Infrared Emission of Earth Plus Atmosphere 

The solar constant is believed to lie between 1.946 and 2.05
gram calories centimeter -2 minute -1 , a deviation of 3% from the mean of
2.0 gm cal cn-2 min-1 (1,396 watts meter -2).

For this discussion, the term albedo applies to the solar
radiation reflected directly from the earth's surface and scattered and reflec-
ted from the atmosphere with its content of clouds. From point to 'point in the
orbit of a satellite with orbital distances as now stated the albedo will be
highly variable. Deviations may be expected of at least plus or minus 20 - 30
per cent from the mean value of the albedo which may be taken as lying between
36-56 per cent (I.E. approximately 36-56 per cent of the solar constant is
diffusely reflected or scattered back from the earth).

c) The infrared emission of the earth may be estimated by
theory. Current estimates for the various zones of latitude obtained by
deduction may well be in error by 20 to 50 per cent; on the average energy
to about 32 per cent of the solar constant is diffusely emitted as infrared,

radiation from the unit consisting of earth and atmosphere.

•
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(d) Approach

I. Introduction
The following subtasks are foreseen:

(1) The design, development, testing and calibration of
devices for the measurement of radiation of the following kinds.

Total radiation from 0.27 to 2.7 microns (By "total"
is a single detector which integrates the energy in the specific spectral
region non-selectively -- i.e., recording to heating value, not by number
of photons.)

Total radiation from 4 to 20 microns.

(2) The depign, development, testing and calibration of
temperature sensors.

Considered, but at present neither planned, funded nor
contracted, would be the study of the temperature of a model of the satellite
in a simulated radiation environment in a test chamber in the laboratory, or
balloon-borne to an altitude where the air pressure approximates ten millibars
(about 100,000 feet).

A subtask within scope of this task, but deserving
separate discussion will result in new techniques, design experience, and data
important to ARS as vehicles for reconnaissance. This subtask is amplified
specifically in Section II, Activities in "(4) Activities -Infrared Background
Studies".

II. Activities 

(1) Activities - General

The statement of the task may be amplified by noting
that the satellite in its orbit will be warmed by energy from sun and from
earth and cooled by radiating energy outward. Its native temperature will
vary between upper and lower,limits determined by intrinsic qualities (skin
absorptivity and emissivity for various parts of the.spectrum from ultraviolet
through far ultraviolet and the heat capacity), and the trajectory (portion of
period of orbit when irradiated by sun plus earth, or in the eclipse shadow
of earth when. irradiated by earth emission only; and the distances from
earth at apogee and perigee, and whether these occur in sunlight or in shadow.

DD Form 613 (cont.)	 -24"49 
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Further,.it is probably that various other sources of heat
may be added as the development of the satellite proceeds from the preliminary
phases of design, construction, and test to the more sophisticated, complex
designs. For example, possibly a fission reactor may serve as source of
power for attitude control and for electronic equipment. The introduction of
such a heat source will complicate the engineering considerations because the
efficiency of the removal of the excess heat will depend on the thermal en-
vironment of the heat exchangers.

(2) Activities --- Model Study 

A possible activity which, as noted above, has not passed
beyond the discussion stage, is that of the Model Study for obtaining approxi-
mate values of the equilibrium temperatures under working conditions a
simulated satellite might be studied. By appropriate choice of the model,
which would incorporate such devices as quartz windows inserted into the
sphere, probably supplemented by isolated heat - detecting receivers, it is
probably that significant information could be obtained. Such a model could be
tested in a "Stratospheric Chamber" equipped with appropriate radiant heat
sources. Or, the model satellite could be carried by balloon to high altitudes
---about 100,000 feet where pressures approximating 8 mm Hg..would
minimize convective cooling.

In such studies numerous experimental details would
have to be carefully watched. For the receivers consideration would have to
be given to the absorption of radiation by the receiving surfaces ("blackness"
to different spectral regions to the "color temperature" of the radiant flux),
also to the conditions for the conductive removal of heat, and to the necessary
precautions against convective cooling, since in the satellite at orbital
altittudes there would be no convective, cooling.

i

	

sit 	 Departures from anticipated temperature by the satel-
lite in its early history would be reason to look for unique influence -- heating

	

AO	 by collision with meteoric matter, shortwave radiation with more than the ex-)

	

1.	 petted intensity of gamma radiation.
Such a model might lend itself to experimental work in

the design of a satellite to be powered by a fission device.

(3)	 Activities -- Design and development of the temperature
and radiation sensing equipment 

It is recognized that measuring the temperature of the
skin and of the important points within the satellite in order to confirm the
adequacy of the design is primarily the concern of the contractors. However,
the themal flux sensors and the temperature sensors both will most likely
be built around thermistors, hence, for reasons of design efficiency they
would be parts of a common system. All thermal flux devices have high
temperature coefficients, and the design will require a reference standard

(	 for absolute temperature determination. 

Mum
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It has been noted the type of thermal flux detector used
should be "total" and "non-selective." As distinguished from photo-conductive
detectors, the preferred type would be the "temperature" detector, i.e., the
absorbed energy is measured by temperature change using a thermocouple or
a thermister or equivalent.

Hence, the development and testing (including calibration)
of the radiation sensors involves the use of the same accessory electronic
equipment for imparting information to the telemetering system as would
be used when thermistors are employed for obtaining temperature data within
the satellite. A minor activity from the viewpoint of both man-hours and
dollar costs, is therefore involved adding the responsibility for development,
testing and calibration of the temperature sensing devices to the identical
responsibilities for the devices for measuring thermal flux.

Timely and detailed reports of progress on this task will be
provided so that designs of the temperature sensors and accessory electronic
equipment will be available to the prime contractor for his use in instrument-
ing early test vehicles.

Approximately six months have passed since Contract .
AF 19(604)-1899 for $40,000 was awarded to the University of Colorado for
work on this task. Relatively good progress has been made in the design of
compact lightweight transistorized thermal flux detectors available soon for
testing in high altitude balloon flights. However, for quantitative thermal
flux measurements one accepted technique is alternately to expose the radia-
tion sensor to the thermal flux to be measured and then to view a reference
standard or flux (a black-body) determined by its absolute temperature. It is
the development and testing of these assemblies of components which will
demand the major effort.

(4) Activities -- Infrared Background Studies 

In reconnaissance "vision" is involved. With the eye as the
detector, the significant bandwidths used in vision are 0.4 to 0.7 microns.
"Vision" in the ultraviolet involves a detector'in the range 0.2 - 0.4 microns.
In the infrared, "vision" comprises wavelengths from 0.7 to 25 microns. It is
obvious that "vision" is the discrimination of an object viewed with a given
bandwidth against a "background" also "seen" by the detector. Further, radia-
tion scattered toward the detector by material between the object and the
detector obscures vision (cf. visibility through fog).

Reconnaissance by use of far infrared introduces another
factor not unlike the scattering effect in visibility through fog. That is, the
radiation from the object and its background will be veiled by the energy emitte
by the strata of atmosphere between object and detector. In the region from
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4 to 24 microns knowledge of temperatures, spectral emissivities (equal
absorptions) of the specific gases of the atmosphere are required. Much is
known about the pressure dependence of the absorption but. easy calculation is
not yet possible.

Both experGental and • theoretical phases under this infrared
background study are planned:

Experimental:

The design and construction of a far-infrared spectrom-
eter to be borne aloft by balloon capable of measuring the terrestrial thermal
flux, spectrally resolved from 4 to 24 microns, etc. The work to be
contracted.

Design and construction of balloon borne equipment to
measure attenuation of the infrared solar flux in the region of 0.8 to 9 microns
at various altitudes from 5,000 to 100,000 feet, with sun at low altitudes to
increase the path length through the atmosphere. The work to be contracted.

Theoretical:

(3) The thermal emission from model atmosphere corres-
ponding as closely as possible to the terrestrial atmosphere will be calculated
using the latest available and suitable modified laboratory transmission
functi8ns. The emission will be computed for various heights to be later
specified in the atmosphere. The work to be contracted.

Possible contractors, and the possible Principal
Investigators are:

Johns Hopkins University, Prof. John F. Strong
University of Utah, Prof. J. V. Hales (with Prof.

W. Elsasser, Consultant, Scripps Institute of
Oceanography)

Aerotronics, Gaendale, Calif., Dr. Gilbert N. Plass
University of Colorado, Prof. W. S. Rense
University of Denver, Mr. David Murcray
Ball.Bros. Research Institute, Dr. David Stacey

(5) Activities - B -Products Directl A•.licable to ARS

The main groups of by-products of the program of work on
the Thermal Radiation program may be anticipated for ARS. One group is the
reduction in the uncertainty in the three sorts of radiation intensities

DD Form 613 (cont,) 111111- ,e/4z0
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noted as important -- the solar constant, the albedo associated with various
physiographic features of the earth (both the earth surfaces itself and cloud
cover meteorologically and physiographically determined), and the tnfrared
emission. During the testing of the thermal radiation sensors during ballon
and rocket flights data will necessarily accumulate which may reduce the
error in present estimates of the intensity of these radiations.

The studies undertaken during the assessment of the radia-
tion environment of the satellite will produce new knowledge about the ener-
getics of the planet earth and its atmosphere. The new knowledge, as well as
the sensors and accessory equipment from the task on thermal environment,
will be of advantage to the contemplated Weather Reconnaissance Project in
the event that is undertaken. Hard and fast linen cannot be drawn separating
the work on thermal flux sensors from the work on the sensors which could be
used on the Weather Reconnaissance Project. To the extent that work on this
task (T-39794) advances the work on the Weather Reconnaissance Project,
this later progress may be considered a by-product. However, under the
Weather Reconnaissance Project would be required the production of sensors
specifically adapted for installation in aircraft, and following the flights,
reduction and study of the data. Such work is not contemplated in the budget
proposed for this task.

5. (a) Task 39795 - Rocket and Instrumentation Support 

(b) This task will. be accomplished through a combination of "in-
house and contractual effort. The type of effort required by this task is
being carried on by AFCRC under GRD P-7659. In P-7659 several contractors
have been used and have attained a competence in their respective areas
(See Approach) In view of this , competence, many of the same contractors will
be used to accomplish the objectives of this task. Contemplated contractors
include:

Aerojet - General Corporation
Wentworth Instittite

3.) Oklahoma A and M
4.) . New Mexico A and M

The task objective is to instrument and launch research rockets
in support of the objectives of the other tasks in•this project.

Requirement and/or Justification

The requirement for this task is delineated in the approach of each of
the other tasks of the project.

Approach

'1- e//4/6
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The instrumentation and launching of research rockets require

The provision of vehicles and launch facilities suitable
to each experiment.

The instrumentation of the nose cone. This effort may
• vary from simple attachment to the rocket to adaption of the experimental

equipment to the vehicle and its support instrumentation.

Collateral instrumentation for tracking, telemetering,
range safety, data recording, parachute recovery, special sequencing and
command of experiments, orientation of sensing devices (biaxial pointing con-
trol) and others.

The provision of suitable ground data recording equip-
ment.

Techniques and procedures have been established under GRD
P-7659 to accomplish the desired results in the above areas of effort. In
order to meet the requirements of the other tasks of this project, the same
techniques and procedures will be followed under this task. In particular,
the same contractors and facilities will be used, where applicable, and coordir
tion with necessary test facilities will be carried out in the same manner as
under P-7659.

In order to efficiently and effectively.make use of system test
vehicles close coordination will be established with the prime contractor.
Such liaison is necessary-to adapt the experiment to system test vehicles
from the standpoint of size, weight, available telemeter, power, etc.

d. Other Information

Not applicable

e. Background History

System Requirement No. 5 dated 17 October 1955 subsequent letter
directive from WDD placed on AFCRC the responsibility of providing environ-
mental data effecting the design and test of ARS vehicles. Studies by the
Geophysics Research Directorate, AFCRC, the design study contractors and
the ARS Weapons System office determined that in certain areas the state of
the art was such that additional data would be required to satisfy the design
requirements of ARS. In December /955 and January 1956 Tasks 76971, 76972,
76973 and 76974 under Project 1115 were prepared by Geophysics Research
Directorate, Air Force Cambridge Research Center. These tasks were,
with certain exception approved by WDD 3 July 1956. This project constitutes
a rewrite of these tasks under Project 1764 in support of WS 117-L.
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f. Future Plans

This project is for the specific purpose of providing environmental
design data for the Advanced Reconnaissance System, therefore, the various
task'and subtasks will be terminated, with concurrence from the WS 117L
WSPO, when it is apparent that - sufficientldata has been obtained in a particu-
lar field to satisfy design requirements or to determine a no hazard condition
to the ARS vehicle and operational subsystems.

Conversely close coordination will be maintained with the WSPO and
prime contractor so that new tasks can be timely instituted to meet require-
ments generated by the introduction of new design conception.

g. References

ARDC System Requirement No. 5 dated 17 October 1955
Secret Letter op to AFCRC sub: Support of Advanced Reconnais-

sance System (U) dated 23 December 1955.
WS 117L Advanced Reconnaissance System Development Plan

dated'2 April 1956.
ARDC System Development Directive Advanced ReconnaiSsance

System dated 17 August 1956.
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la. $4255. of P-690-02 funds will be required in the performance of cask
39721 in FY 57.

6 trips to Los Angeles and Palo-Alto, Calif. at $400. 	 $2400.
3 trips to Chicago, Ill. at $125.	 375.
12 trips to New York, N.Y. at $40. 	 480.
Miscellaneous travel	 1000.

$4255.

This travel will be essentially to monitor contracts and coordinate with
other Centers. The requirements for FY 57 will continue through FY 58 and
FY 59.

In FY 58 Six (6) additional trips to HADC at $400. each will be required
to arrange rocket tests.

In FY 59 twelve (12) additional trips to HADC or Patrick AFB at $400.
each will be required for rocket tests on apparatus.

Therefore, for FY 58 	 P-690-02
$6655.

	

• FY 59	 $9055.

2a. $8000. of P-690-02 funds will be required in the performance of
T-39792 during FY 57. Specifically it is contemplated.

12 trips to Holloman Air Development Center, N.M.
at $450. each	 $5400.

4 trips to San Francisco, Los Angeles area, Calif.
at $400. each	 1600.

(3) 3 trips to Philadelphia, Pa. at $50. each 	 150.

(4) Miscellaneous travel; $850
	

850.
TOTAL
	

$8000.
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Travel to Holloman Air Development Center will be performed in carrying
out high altitude rocket experiments. Each rocket experiments. Each rocket
firing requires at least two (2) personnel for a period of a week to ten
.(10) days.

It is contemplated that some of the shaped-charge experiments may be
performed by the Poulter Laboratories in the San Francisco area. Research
on High Speed Impact Phenomena will be coordinated with Rand Corporation
in Santa Monica. Temple University in Philadelphia has developed acoustical
apparatus for the detection of meteoric impacts.

d. The travel requirements for•this task thru FY 59 will probably remain
at about $8000. per year.

3a. $5970. of P =690-02 funds will be required in the performance of
Task T-39793 in FY 57.

2 trips to Los Angeles, Calif. at $400. each
4 trips to Ann Arbor, Mich. at $125. each
8 trips to HADC,'N.M. at $400. each
2 trips to Chicago, Ill. at $125. each
8 trips to New York area at $40. each
Miscellaneous travel

Total

$800.
500.

3200.
25C.

.32C.
100C.

$6000 00

This travel will be essentially to monitor contracts and coordinate
with other Centers. The requirement for FY 57 will continue through FY 58
and FY 59.

In FY 58, 7 additional trips to HADC at $400. and 2 additional trips to
Los Angeles at $400. will be required to participate in rocket data gathering
flights and monitoring contracts.

d. In FY 59, 4 additional . trips to HADC at $400. will be required to
participate in rocket data gathering launchings.
3. In FY 60 travel will be required as follows:

.):'
-2 trips to Los Angeles at $400. each 	 $800.
2 trips to Chicago at $125. each 	 250.
3 'trips to New York at $40. each	 120.
Miscellaneous travel 	 300. 

Total	 $1470.

Therefore,	 P690-02
FY 58	 9570
FY 59	 7570
FY 60	 1470

74-Afg . 7_ e//‘/4
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4. $3,225.00 of P-690-02 funds will be required in the performance 'of
task T-39794 during FY 57. Specifically we contemplate:

3 trips to Los Angeles,.California at $400. each	 $1200.
4 trips to Baltimore, Maryland at $60. each	 240.
3 trips to Chicago, Illinois at $125. each ' 	 375.
2 trips to Holloman ADC, N.M. at $400. each 	 800.
2 trips to WADC, Dayton, Ohio at $100. each	 200.
2 trips to RADC, Rome, N.Y. at $55. each 	 110.

(7) Miscellaneous travel: $300.	 300.
$3225.

a and b Travel to the Los Angeles area and to,.the Baltimore area is pre-
dicted on the assumption that the contractors, at least for the vehicles for
scientific measurements, will be in either or both areas. Also, at least
one visit to WDD is contemplated.

Travel to the Chicago area is included on the assumption that contractor
for the temperature and radiative transfer sensors might quite probably be
in Chicago or equally distant from Boston, Mass.

Travel to Holloman ADC looks forward to preliminary testing of instru-
mentation in the upper atmosphere by balloons or rockets, or both.

Travel to WADC and to RADC will be required to coordinate the various
Center efforts. It is possible that the number listed is a minimum and that
more will be required.

Miscellaneous travel to discuss specific problems with experts at various
Universities will be required.

za, After FY 57 we anticipate that because of the increased activity the
travel requirement will be increased to an average $4,500. per year.

h. An annual average of $1000. of P-690-03 funds will be required totrans-
portation of instrumentation units during FY 58 and FY 59.

5a. $14,000 of P690-02 funds will be required in the performance of task
V39795 during FY 58.

12 trips to HADC at $500. each
4 trips to Los Angeles, Calif. at $400.
8 trips to Palo Alto, Calif. at $450. each

'.4 trips to Patrick AFB, Fla. at $200. each
(5) Miscellaneous

Total

$6000.
1600.
3600.
800.

.2000. 

$14,000.

DD Form 613 (cont.)
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Travel to HADC will be performed to participate in launching of high
altitude rockets.

Travel to Los Angeles will be performed for coordination of program
with WSPO.

Travel to Palo Alto will be performed for liaison in obtaining technical
information on use of system test vehicles.

Travel to Patrick AFB will be performed for coordination and participation
in launching of system test vehicles.

f. The travel requirements in this task are expected to remain essentially
the same for FY 59 and FY 60.

tter
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3. Manpower to perform research on Task 39793 will be divided into the
following listed three (3) experimental teams:

Falling-Sphere Density Experiment Team

This team will consist of one task scientist (GS-12), one physicist
(GS-11), and one engineer (GS-9)

Pressure Gauge Density Experiment Team

This team will consist of one deputy task scientist (GS-12), one
physicist (GS-11), and one engineer (GS-9).

c. Data Reduction Team

This team will consist of one secretary (GS-3), and one computer
(GS-9).

4. Responsibility of the 3•experimental teams will be as follows:

a. Falling-Sphere Density Team

The responsibility of the Falling-Sphere Density Team will be
to modify the existing Falling-Sphere Density Measuring Technique and scien-	 .
tifically develop, test and launch a modified instrumentation for density
measurement at altitpdes up to 500 Km.

•

The responsibility of the task scientist is to plan and direct
the over-all task program. In addition, he will directly administer the pro-
gram of the Falling-Sphere team. He will consult with and advise the physicist
and engineertin the theoretical study, design, development, laboratory testing,
and contractual procurement of the flight model instrumentation; and will
serve as Field Director at experimental test grounds.

The physicist will be responsible for carrying out the team
program of theoretical work on the applied and background research pertaining
to the Falling-Sphere Density Experiment. He will be concerned with the eval-
uation of the theoretical aspects of the experiment, and all experimental
progress in related fields of research. He will consult with, advise and
assist the engineer in the laboratory experimental phases of the team pro-
gram, and the electronic and mechanical design of instrumentation. He will
be responsible for the preparation of scientific reports and papers as required
in the experimental program.

The engineer will be responsible for the team laboratory experi-
mental program, the electronic and mechanical design and construction of in-
strumentation. He will initiate procurement of instrumentation. He will

•

n••,•
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initiate procurement of and will monitor a contractor construction contract
to build the final instrumentation for rocket installation. He will serve
as.field engineer during proving ground experimental tests.

5. Pressure Gauge Density Experiment Team
•

The responsibility of the Pressure Gauge Density Team will, in
consideration of present methods limited to altitudes of about 130 km, scien-
tifically plan, develop, test, and launch a rocket borne pressure gauge in-
strumentation for density measurement at altitudes up to 500 km.

The responsibility of the deputy task scientist will be to plan,
direct and administer the program of the team. He will consult with and
advise the physicist and engineer in theoretital study, design, development,
laboratory testirg, contractual procurement of the flight model instrumentation
and will serve as Field Director at experimental test grounds.

The Physicist will be responsible for carrying out the team pro-
gram of theoretical work on applied and background research pertaining to the
Pressure Gauge Density Experiment. He will be concerned with the evaluation
of the theoretical aspects of the experiment, and all experimental progress
in related fields of research. He will consult- with advise and assist the
engineer in the laboratory experimental phases of the team program and
in the electronic and mechanical design of the instrumentation. He will
be responsible for the preparation of scientific reports and papers, as
required in the experimental program.

The Engineer will be responsible for the ream laboratory experi-
mental program, the electronic and mechanical design and construction of
instrumentation. He will initiate procurement of, and will monitor a con-
tractor construction contract to build the final instrumentation for rocket
installation. He will serve as field engineer during proving ground experi-
mental tests.

Data Reduction Team - The responsibility of the Data Reduction Team
will be to reduce telemetered, photographic, and other transmitted data
that may be supplied from airborne density instrumentation; and to present
this data in useful form for geophysical interpretation.

The Task 39794 Planning and Supervision will be under the direction
of a Task Scientist. Throughout the period of the task, he will be respon-
sible for the preparation and prosecution of the general scientific plans and
for the coordination of work of the contributing agencies of the entire pro-
gram. He will be responsible for all the phases of the program, including
selection of contractor, approval of proposals, supervision of both contractual

•
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and in-house efforts contributing to design, fabrication, test, calibration
and data reduction and interpretation -- in short, the integration of the
results of the contract program and the in-house programs. The Task
Scientist is currently available.

8. a. The manpower requirements for T-39795 for Rocket and Instrumentation
Support are estimated on the basis that four Research Engineers, (GS-11 to
GS-13) will be required during FY 57 to accomplish instrumentation for the
required program. During FY 58 an additional two Research Engineers will
be required to absorb the load of frequent field trips to rocket launch
sites and to maintain the heavy schedule of rocket preparation and firings.
In FY 59 two additional Research Engineers will be required to conduct liaison
on instrumentation of orbiting and non-orbiting test vehicles.

b. This group will be responsible for the instrumentation of all
rocket experiments in the program for coordination with launch sites, for
collection and recording of data from rocket flighs and for liaison and
planning with prime contractor in use of system test vehicles.

FT
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(UNCLArSIFIED Title) a. PERSONNEL OPERATIONL,SUBSYSTEMTMAID44ADVANCED1
RECONNAISJANCE SYSTEMI(SYSTEM 11YL).., b. (SYSTEM 117L PO3S)

Brief of Project and Objective: 

The development of this project will utilize the technical and operational
capabilities of the Air Force Personnel and Training Research Center in the
production of systematic information relevant to the personnel and training
requirements of the total weapon system 117L development plan.

Approach:

This project will require both contract and inservice efforts to
facilitate correlation between personnel subsystem development and equipment
development. Initially, great reliance will be placed upon the prime
contractor to develop and systematically integrate information derived from
conceived equipment design. Information wilt be prepared by the contractor
with consultative and technical monitoring effort on the part of the AFPTRC
project officer. Contract work in support of task efforts and in-service effort
are indicated below.

21c. Tasks of the Projectt

(1) Task 87151-IMPLICATIONS OF DESIGN.

Contractor: Work under this task will be accomplished
primarily by the prime contractor, with consultative and technical guidance
furnished by Project Officer, this Headquarters.

Objective: To provide thepreliminary data needed to prepare
an early report, or reports, which will forecast the general personnel

A	 subsystem requirements and the personnel and training problems that
adoption of the system may generate.

t n!
(c) Approach: Since this weapon system does not readily lend

itself to the concept of control by a major air command or primary interest
by a single agency of the Air Force, consideration will be given to the
thorough exploration of the personnel implications under various operating-
controlling conditions. Basically, the report(s) will attempt to define
problems which will be generated by both operational plans and equipment

iC design In so doing, consideration will be given to the relationship of
A WS-117L to WS-407A-1 and possibly WS-107A-2 and the findings of previous

research in support of these latter systems.

111111111111111Rage 2 of 7	 pages
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(2) Task 87300-QUALITATIVE PERSONNEL REQUIREMENTSJINFORMATION.

Contractor: Data will be collected and assembled by the
prime contractor for the production of reports which will be phased with.
equipment design and development.

Objective: To provide manning document information, position
descriptiona,-and personnel selection information regarding the total personnel
subsystem of WS117L.

(c) Approach: Effort in this area will be directed toward the
development of information which can be used to describe technical jobs .
associated with the operation and maintenance of the-system. From these	 •
descriptions, forecasts of required skills and knowledges will be made.
Early identification of skills and knowledges and subsequent classification,
if possible, within the Air Force personnel system will permit forecast
of training requirements. Information derived in the development of the
foregoing area will be used for manning information when operational and
maintenance concepts are stabilized

The QPRI report will comprise four sections: General Information, Manntng
Document Information, Training Equipment Requirements Information, and

vt....iformation on Special Problem Areas. The format of the report will be
patterned after AFPTRC QPRI reports which have been published for ballistic
missile systems.

Section one, Gerieral Information, will describe the general purpose and
function of the system, as well as stated or assumed concepts of operation
and maintenance.

Section two, Manning Document Information, will: identify all equipment-
associated operator and maintenance positions; indicate tasks performed within
each job-position; indicate skill levels required for those positions.requiring
new personnel skills; and reference Air Force.specialties which most nearly
identify the job-positions.

Section three, Training Equipment Requirements Information, will identify
in general_terms the special training devices which will be needed to
impart new skills required for the operation and maintenance of the weapon
system. Further action in this area is defined in a subsequent task.

Section four, Special Problem Areas, will include an expansion of the
problem areas (identified in the "Implications of Design" report) which can
be isolated under a specific set of conditions. This portion of the report will
identify personnel problems of an organizational and/or command nature.

iigitlpiLkil • •
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(3) Task 87152-TRAINING PROGRAMS AND PROCEDURES.

Contractor: None.

Objective: To make recommendations for the training program
and training procedures to be used to Obtain skills required by operator
and maintenance personhel of the system.

(c) Approach: Recommendations for specific training procedures
will be made in consonance investigative findings from prior tasks.
Emphasis will be given to those areas in which the training of skills may prove
particularly significant and difficult.

(4) Task 87153-1TRAINING EQUIPMENT CHARACTERISTICS.

Contractor: Preparation of a report on the training
characteristtes—of-required trainers will be an in-serViceffort.
Previous contractual efforts will be used, 11—applicable.

Objective: To identify the special training devices required
for the WS-1-1-7L—training program and define the characteristics of the •
individual trainers.

(c) Approach: Consideration will be given to the adaptation and/or
modification of research instruments into prototype training devices. Also,
attention will be given to the possible use and/or adapting of special
training devices,'developed for the ballistic missile training program, which
possess characteristics identified by this task effort, e.g., Radar
Tracking and Guidance Computer Trainer.

t‘
jr
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(5) Task 87154-PROFICIENCY TEST DEVELOPMENT.

Contractor: To be determined. Partial in-service effort
by Personnel and Maintenance Laboratories monitored by this Headquarters.

Objective: To provide valid tests of the job knowledge,
skill, and achievement varity for Meisuring the progress and/or proficiency
of operating and maintenance personnel.

(c) Approach: This activity will consist essentially of
establishing, monitoring and evaluating the test materials to be produced on
a contract basis.

(6) Task 87155-HANDBOOKS AND JOB AIDS

Further detail on this task will be provided-as the system progresses.

(7) Task 87156-TRAINING EQUIPMENT. TESTING

Further detail on this task will be provided on this task as
system development progresses.

21d. Other Information.

(1) General. The information basic to • the preparation of reports
required by Task 87151 and Task 87300 efforts will be obtained through7..
contractual effort. Publication of these reports on a contractual basis
may be accomplished with this Headquarters acting in a consultative and':.-
monitoring :capacity It is anticipated that contract funds in the amount
indicated in ARDC Form 110 will be programmed through funding action to
be taken by the Weapon System Project Office for WS 117L.

is

- Tasks 87152, 87153, 87154, 87155, And-87156..haveobbea.included_under
the assumption that Tasks 87151 and 87300 will produce information which
indicates further effort should be expended.to meet an Air Force requirement

4	 for informatibn in the areas covered by these tasks. However, further
development effort will not be expended in those task areal; in which the

s,
associated final activities are purchased by the Air Force as a contract-
service, e g. Task for development of handbooks and job aids will not
be undertaken if it is determined manning on a contractual basis is
required or desired.

(2) Survey of Existing Standardize Equipment or Techniques.

Nonie except as discussed in Task 87152 and Task 87153.

Page 5. of 7 pages
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(3) Survey of Similar Equipment in Progress of R&D.

Survey :4)/11 be made to determine possible adaptation of research
instruments into special training-deviceB..1Similur-expto rrutian will be
made. in the area of trainers being developed for ballistic missile systems.

t.	 (4) Replacement Recommendations. None.

(5) Statement of Effects.

This project will yield information useful to the agenciesresponsible
for programming the.personnel and training programs required to properly man
WS 117A.

21e.	 Background History and/or•Progress.

Since the writing of the initial project card, several visitis have
been made to WSPO to determine funding status and to obtain general information
on status of system development. As previously mentioned, representatives
from this Center participated in preparation of statement of work for
contractual negotiations. WSPO clearance was obtained to make initial

0.	 contacts at contractor facility to discuss development plan relevant to the
personnel subsystem. System contractor personnel were familiarized with the
QPRI program and the nature of tasks involved in the development plan for
personnel and training problems. Visit to contractor revealed that
eompetent '; staffing has been accomplished to perform the caliber of
work-aestred. :--ArrungementaHhave-been-made to furnish contractor with

i 	
format guides for reports to be published under this development project.

.-.-3

(fN9

!,.	 •

11'	 •
•

The project officer will maintain close contact with WSPO to establish
proper phase relattuumhlins	 of grcrject-srP-fort-vrktir-eqtdpmerrr development
status which is, in turn, largely dictated by funding action.

C,21g. References.
'a

ARDC System Requirement No. 5, dated 17 October 1955.

Project Development Plan No. 8728 (DD Form 613), 28 February 1956.

(3) WS 117L Development Plan (WDD), 2 April 1956.
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21f. Future Plans. Tentative arrangements were discussed with prime contractor
for publication of Task 87151 report during June 1957. Also discussed were
plans for publication of initial QPRI report (Task 87300) during December 1957
or early January 1958.



„r_arli STANLEY VALCIK
Major	 USAF
QPRI Project Officer

ecreicA4.4,74. ea_e

!":	 ,44119

(UNCLASSIFIED Title) a. PERSONNEL OPERATIONS SUBSYSZEM:FARATUE.ADVLITA3Df
RECONNAISSANCE SYSTEM (SYSTEM 117L) b. (SYSTEM 117L POSS)

ARDC System Development Directive No. 117L, 17,August 1956.

Amendment No. 2 to ARDC SDD No. 117L, 1 October 1956.

Project Development Directive No..8728, October 1956.

Letter WDTR, Hq ARDC, 18 December 1956, subject, "Meeting
of Technical Advisors to WS 117L".

21h. Coordination rand Signature Block,

Responsible•Center, AFPTRC.

11-100e/:;(1A*
THOMAS WILDES
Col	 USAF
DCS/Operati6ns

::"ifkNAJJAZCNLA-'n-
FREDERIC C. E. ODER
Colonel, USAF
Assistant for WS 117L
Technical Operations (WDD)

,4 
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R & D MANPOWER ANNEX

0 SYSTEM	 gl PROJECT	 0 TASK	 0 OTHER

REPORTS CONTROL SYMBOL

PAGE	 OF	 1	 PAGES
3. DATE

2 April 1957
♦. UNCLASSIFIED TITLE a.	 PERSONNEL OPERATIONS
ADVANCED RECONNAISSANCE SYSTEM (SYSTFM

SUBSYSTEM
117L)	 b.

TYPE
ORG

FOR THE
(SYSTEM 117L

10.
ACTUAL

MAN-QTRS
LAST QTR

FOSS

11.

INITIAL 0
CHANGE #2

6. NUMBER

8728

1.
ORG

COMP •
CODE

ORGANIZATION TITLE

PROJECTED DIRECT MAN-YEARS

FY 19 	 57 Fy 19 58 FY 19 59 FY 19 TO COMPL

AV AL RCA° AVAL	 RQRO RQR0 RQRO RC/RD

PTQ Office for QPRI R .3 .9 2.2 .2 .4 3.5

PTF Operator Laboratory a .2	 • .3 .2 .4 1.6

PTR Maintenance Laboratory 1.5 1.5 3.8 3.8 4.8

PTS Office for. Social Science R .5
Programs

Total Manpower .3 2.6 4.0 /4.2 5.1 9.9

Total Estimated Manpwr Dollars 34M 36M 43M 84M
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CONTRACT FUNDS ANNEX
II SYSTEM	 El PROJECT	 TASK	 0 OTHER

•

REPORTS CONTROL SYMBOL.

,

, PAGE	 OF	 PAGES
1

GATE

12 April 57
4.	 TI TLE

(UNCLASSIFIED Title)	 a. PERSONNEL OPERATIONS
SUB S YS T EM FOR THE ADVANCED RECONNAISSANCE SYSTEMS	 •

I	 (SYSTEM 117L)	 b. (SYSTEM 117L QPRI)

5. INITIAL
-

6. NUMBER

8728
CHANGE ill

.

7.

ABBREVIATED
TITLE

S.
SYSTEM
PROJECT

OR
TASK NUMBER

S.
BUDGET
PROJECT
SER IES  

10.

PRIOR YEARS
fin thousentd

11. 

FY 57
(in thousands)

12.

FY 58
(in thousands)

13.
FY 59(in thousand%)

14.
*FY 60 .(in thousands,

IS.

TCOMPLETI ON   
(in thousands)

System 117L QPRI
.

•

.

.

.

•

. 	.

\

8728	 .

.

..

. 	.

.	 -

.

•

r-- -

•	 .
.

12.8M
.

.	 .	 .	
•

.

..0	 .

•

.	 -

156.0M

.

.

•

•

144.0M

'	 •

.

81.0M

•

.

-

1 6.

TOTAL	 . 12.8M 156.0M
. 	.

'144.0M 81.0M
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R & D

SYSTEM

COST ESTIMATE RECAPITULATION

Q TASK	 :JOINER

REPORTS CONTROL SYMBOL

PAGE	 1	 OF	 1	 PAGES

Ka PROJECT DATE

:.• 2 April 1957
4. UNCLASSIFIED TITLE a.	 PERSONNEL OPERATIONS SUBSYSTEM FOR THE ADVANCED

RECONNAISSANCE SYSTEM (SYSTEM 117L) 	 b.. (SYSTEM 117L. QPRI POSS)
5. INITIAL - 6. NUMBER

8728
CHANGE

ITEM ••••
- PREVIOUS YEARS r: • •	 ,.	 FISCAL YEAR 57 .•	 FISCAL YEAR	 58. 	. FISCAL YEAR 59 E .•	 TO COMPLETE

600	 . OTHER 600 OTHER 600 OTHER 600	 I OTHER 600 OTHER

.
A. TOTAL 12.8M 156.0M

.
].44.OM 81.0M

CONTRACT'

•

3. AVAILABLE

C. NEW RED 12.8M 156.0M 144.0M 81.01

6.

MATERIEL

TOTAL
. .

AVAILABLE

C. NEW REQ .

.

	

	
••

FACILITIES .
.

MANPOWER 10M	 11M • 14M	 20M 20M	 23M 40M

TRAINING • 0

TEST ITEMS

TEST SUPPORT AIRCRAFT

SUBTOTAL

• 12.8M

.-)..-)	 074 i	 11V 1 7(

156.0M 	

.

xyq 16 Lm

144.0M 	

23M	 ,

81.0M 

124M 44M
 15.1	

-•"- • •



Col. E. N. HallTO: CC: H. R. Lawrence DATE: 3 May 1957

t)

.•

111.1.	 U	 L7L,	 U	 unn AiUn
Los ANGELES 45, CALIFORNIA	 re: GM67.3-49

INTEROFFICE CO ?RESPONDENCE

SUBJECT: Transmitting copy of GM67.3-49	 FROM: R. F. Mettler

•

Attached to this transmittal memo is a copy of R-W Document
GM67. 3-49 entitled "Proposed Use of IRBM as Booster for
Multi-Stage Vehicles" which you requested.

Please note that this is a preliminary document, the technical
content of which has not been checked. or reviewed by Dr. Dunn's
office. I would suggest that questions on the technical content
of this memo be referred to Mr. H. 1Z. Lawrence.

/
!

R. F.. Mettler

Enclosure:
GM67. 3-49, Secretary Copy #1 costi..

FOAM NU. 113V-1;
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ITT140.1-1Alf3U1! FOR COLO:EL
Oft 2 3 t,

SUBJECT: AFFTRC Support of VDD Systems Development

In response to your comments and suggestions, further
investigaticn reveals the Missile Research Unit, Maintenance Labora-

- tory Field Extension Number 3, under Lt Colonel Beers is presently in
being at AFBM. QPRI Project Officers for the various missile systems
wild begin reporting for duty 29 July-1957. Tentative scheduling calls
for the WS 117L Project Officer to report during August 1957.

The establishment of the Field Extension Unit and the schedul-
ed manning of that office is in response to paragraph 2 of General
Schriever's letter of 10 April 1957. A copy is inclosed for your reference.

.3. Responsibility for A? 'RC conduct of the WS 117L.QPRI was made
by SR #5, dated 17 October 1955. Major Stanley Valcik of AFPTRC has been
•active as the W3 117L QPRI Project Officer for the past year. Some of the
current difficulties in other missile programs, in the QPIZI area, may be
directly traced to a lack of appreciation of the importance of early
attention to QPRI problems. Assessments of the anticipated work load in
this area as meriting a resident Officer and the timing of such an
assignment was left to the discretion of the *Commander, aPTRO.

have not concurred in any proposed action which has not already
been implemented in AF Te3D, ne- whi ch 4 :i eontrary to pree• pt pinnnirL
within the Field Extension Unit.

If manning the QPRI Project were to be Tade with AFB DD personnel,
I personally would place higher, immediate priority on manning ether
Projects within WB 117L. In view of the fact that manning is to be done
by1FFTaC from AFPTRC personnel resources, I request your signature to
the letter.

..p

1 Incl
Cy letter to AFITRC
subject as above
with inclosures

Lee-
-

Cl.`{)	 g 7 .

CaLA
eEZ7Z1X.7 2: mai

Colonel, USAF
Director, WS 117L
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SUBJECT; (U) Joint WDTN and WDOTA Staff Visit Report

to He ARDC on Elimination of AFPTRO as a
Separate Center of ARDC

General: Col H. L. Evans, WDTN, and Capt A.	 Gomes, WDOTA,
visited Hq. ARZU6n 14-15 November 1957 for the purpose of attending a
conference on the elimination of the. AFPTRC I and distribution of the
AFPIRC functions and manpower spaces within the ARDC structure.

Persons Contacted; Brig Gen Flickinger, Col McKeriey,
Lt Co]. Ritter, VaTalcox„ 1 .1aj Stcbio, Maj Wgrtz, Dr. Gsyne and
Hr. Chris tenser.

3. Disc .ission and Ocilment; Lt Col Ritter, Hq ARDC, presented
the proposi.7.711mlnation	 ATP:1K as a separate Center of ARDC, and
the AOC actions necessary to integrate the APPTI1C functions and man-
power spaces 'within the K.00 organization structure. The signficant
itews covered. by Lt Col Ritter and a stateuent of required A.'nNID actions
are presented below:

a. BC USAF has directed that the APPIRC be eliminated as a
separate JRDQ Center.

b. AFTIC will retain responsibility for the functions. present:IT
assir;ned to. A72TRO with certain reductions in the present program and
manpo•er spaces ne• fellows:

	

6- s -",;*	 .	 • Hq AFFV,O is to be eliminated, and the office for URI

	

s•	 ;#,*

e .1 -.- vill be added totigraiEh-rac'tgrs program at WADC.

The Personnel Laboratory will remain at La;....-:.Land
Air Force Base as a 4etiYauent of.Hq,ARDC.'.. All future programs: and
projects for the Laboratory will be validated- and approved by the DCS/P.
and DCS/D, Hq USAF.

(3) The programs and projects of the Operator Laboratory
will be integrated with the work of other ARDC centers . rest. 617176clay
concerned. The laboratory will vacate the space now occupied at •
Randolph Air . Force Base.

•

(4) The programs and projects of the Mnintens:Aee Ia2oor3tpl.y
val be inttzzated with the Personl2e1 LnborEltory uud
Tiat zup":6,:t	 thf: API:AD w:11	 inte27rFtE,a i-YLo tLe

1:fsora:tr;	 cx-f=,..-3. at
_41".

( 5)	 1.3.:3!S he" p..!..-ppor,e..(.1. a rf.xi.uctio.t. ,	275
tie 70 14- 5.3pace.s



result in a net m- power authorization of 158 spaces for the
Personnel Laboratory and 271 s paces fo.:^ the efforts in support of
W/S developnent. These new Ilanpwer 13ve1s are to be effective
1 Janut:xy 1958.

The recon-llended distribution of the 271 spaces
within the existing ARDC struc • .ure .are- au 26110-im:

Manned. S,pacc Vehicles 	  30
Al C,: W/S Support ' 	  12'
APCRC: WS Support 	  20
A. MD WIS Support 	  46

AXMaC, W/S Support. 	  7
AFSWC, MIS Support 	  10
AFMDC :

 W/S Su
IS Support 	

RADC	
7

: 1 .i	 pport . -	 --	 -. - , - 26
WADC, FF Laboratory	 - ) 	 .113

W/6 Support	 ... -)-:

Total Spaces 271

The AR DC p ,:oposed breoLout of the 146 spaces
assigned. to AFBMD arc indicated as:

BALLISTIC SYSTEAS SUTOORT

HE Gro:p at A7EMD:

Job Debign	 Enr;jncerM-7 	

1. DasiF:n Specifications IM Olt - -2 
2• Design Lnalysis 	 	 -	 3

Hard::rtre Develament
Monitoring	 - 	
	

5
Per 	 Evaluntion

	
I., OA 

f.)

5. Safety and Protection	 2

Mannin6 Information

Operational cieRT

Job Aids	 - 	  6

Training Ecuipment Reauiremerits
11••••••••nn••n••••

Total	 30'

Bi4.1)-7.171 Field Extension at Cooke APB:

Evaluation	 --

14

10



.I00 Site Design 	 .	 3
Functional checks (1,1anaehine) - - 3
Reliability and System Tests - - - 10

o
1. Personnel 3.1lb-system - - - .• 8

q	 2.- Safety and Protection - ... 	 n...	 ,....

t

1	 ,	 Total
16

.	 •	 ,	 --	 -•
:	 - •(8) The following items are noted regarding the 16

total spaces listed above:)

(a) The recoaKended AY.,-1ND spaces include:

26 - officers
18 - civilians
2 - airmen

6

	

	
L (b) ADC indicated that the spaces are separate

from the emergeny ausaentation and FY 58 mmlpouer requireLlents
heretofore stated by Id,IND.

..P.RD inf'..4.cated that the space.'- a-e to nro1N-
for normal hman factors support required for the preoent Af:•11)rassior
and no edOltional missions in the area of hwen factors technical pro-
grams will be imposed on AMMD.

Two medical officers - One Occunational herath„
and one Industrial Hygiene Engineer are included in the officer sp::ces.

The ' total civilian spaces includ,.-: support
types, clerical, etc. 

A total of 70 human factors officer spaces
exist in ARDC of which 26 or 31;5; have been allotted to AWID. ARDC
requested that AFB consider replacing some of our officer spaces
with professional civilians, if possible, in order to relieve the
shortage of human factors officers in the other ARDO centers.

(9) It was agreed that AFB {D would Drovide Hq. ARDC
tK	 with the following info cation by 25 November 1957:

Organization structure or distribution of
the 46 human factor spaces into the existing AIBMD organization.

Information:

sre?...ciptl.onE;
ar..1

Jcb
Job d.::::rintien



I •

f

4. Requirea Actions:

WDTN aft,"1 WDOT mill develop the information indicated
in paragraph 9 above fo delivery to Hq ARDC on 25 November 1957.

re.ciarup 07.4
WDTN and. WDOT will +=wee appropriate internal

AFBMD policy on the integration of the human factors support
function within AF.BIAD•

LARRY I EV?INS
Colonel) USAF.
WDTN

,
A:1TOY A. GOES
Captain, USAF
WDOTA

IC:

Cy

L.
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SCCLIRITY CLAsS.	 1.1

...10!t4V MESSAGEFORN1

I

DATE
T E 3
MONTH

j

"A-- PAPA FliRA SE NOT 	 P; PRCZIf!..../ ,TO CATZOO/ZY 13E C
A	 4'E ALL IN1	 RE; ,•Eii..V.:ESc.y D.-",TE-11'::"

GROUP PRIOR TO DECif.SS;F;CAD )N."

SPACE BE LO Is- 14 ES It' R1' ND FOR 

J,o4 t.	 L 
111 JU

PRECEDENCE

ACTION PRIORITY
INFO

TYPE MEG (Mack)
SINGLE

ACCOUNTING
SYMEOL

ORIG. OR REFERS TO CLASSIFICATI:
OF REFEI;E:Nc.t

DOGE MULTI

FROM: COMMANDER AIR FORCE BALLISTIC MISSILE DIVISION
. INGLE WOOD, CALIFORNIA

TO:

COMMANDER HQ ARM:
BALTIMORE,  MARYLAND

(S E C T) FROM VIDG - 1 - 2

ON 31 DEC 57, 	 HO. USAF, REQUES"ED

SPECIAL INSTRUCT Ir.

AFI3MD RECOMMENDATIONS FOR AN EARLY ASTRONAUTICS

C APA.3 I LI T Y, 	 C L.T-T Dri:7.' C.; COS IS AND S C DU LES .	 Ija' R -

MATION IS TO	 E USED DI: . GENERAL. PUTT ON 8 JANUARY. IN

CONNECTION WITH THE JOHNSON HEARINGS. IN ORDER TO

ACHIEVE SIGNIFICANT PERFORMINCE RESULTS DURING CL.LEI' DAR

YEARS 1 958 AnD • 1959, ALREADY DEVELOPED BOOSTERS AND

GUIDANCE COMPONENTS WILL 3E REQUIRED. TI-OR PLUS THE

VANGUARD SECOND STAGE IS PROPOSED AS TIM BASIC ;::0OSTE

UNIT. WITH THIS VEHICLE, TIM FOLLOWING TYPE MISSIONS

COULD BE PERFORMED: A. PHOTO RECONNAISSANCE SATEL

'WITT T A RECO VE RAD.LnE DATA CAPSULE. E 33E' 
SYM VOL 1-

VI	 TYPE 0 NAME A ND "TITLE f Eilt: f.,:rr. i	 .1,,,, - r-,,:i ,.	 , e. : , .•
R	 •

!	 .	 ..,e '....	 T..
TE.,	 1 1-r.. C .Oi rE.	 I r ..:-.1:	 i	 I t.R. Cr
R	 -.. 	 A	 r...crf.-:

1 jai.r.CUT-(11	 CLASSIFICA.1 . -7••• :. .

r•	 ;.•

L-,.;•••••• 1	 I I `.-
- r.F.PL.; <	 r•D FO	 %7, 4 c.r.:1-



t,,77:'	 TY ri::-.) NAME' AND TITLE jit n;22.1:::...,/.1-.:,..	 ..;:":::.1.7;i14..1:1''' '-' -.%-
I .rt,..'

	 P	

..- ....	 .

i ; tif:24 47...'	 ,... . -17.%...3 7:	 -	 • K .:  Or 'T tic..'..
SECURITY CLASSIFSCI.17.C..7"V

SECURITY CLASS .A1

JOINT MESSAGEFORM

SPACE BELOW BERIi1VED YOB COMMUNICATION . CENTEL:

NOT ,.4
TO	

- iA

GP Ct u r	 1.0

LI	 2 0 3 '":10,,;

ORIG. OR REFERS TOPRECEDENCE ACCOUNTING
SYMBOL

TYPE MSG (Muck)

INFO

CLASSIFICAt'7,-
CF REFERE.:NC:i

ACTION PRIORITY MULTIBOOK SINGLE

FROM: COMMANDER AIR FORCE BALLISTIC MISSILE DIVISION
INGLEWOOD, CALIFORNIA

SPECIAL INSTi-;

TO:

(SECRET) FROM WDG-1-2 (CONTD)
. -

AN ORBITING TEST COULD BE ACHIEVED BY AUGUST 1958 WITH

TELEMETRY EQUIPMENT BUT NO CAMERA. THE FIRST 	 VEIVIBLE

PHOTO DATA FLIGHT COULD BE ACHIEVED BY SEP 19 58 FOLLOWED

;-3Y FOUR ADDITIONAL FLIGHTS THE REMAINDER OF FY 59, A T TAL

OF SIX VEHICLES. THESE EARLY FLIGHTS ARE TECHNICALLY

;F. UTILIZING THE BOOSTERS AND RECOVERABLE DATA

CAPSULE TECHNIQUES THAT ARE ALREADY DEVELOPED. AN

IMMEDIATE. GO—AHEAD IS NECESSARY HOWEVER. B. RECOVERIA.BLE

ANIMAL SATELLITE USING RHESUS MONKEYS. THE FIRST FLIGHT

WITH ANIMAL RECOVERY COULD BE ACCOMPLISHED BY JANUARY

1 .9 59 FOLLOWED BY THREE ADDITIONAL FLIGHTS .DURING THE

REMAINDER OF FY 59. LUNAR MISSIONS COULD ALSO BE

	

GATE	 I

ACCOMPLISHED WITH A HIGH PROBABILITY OF SUCCESS BY
MO11Tti

	

3 FE YANGUARD THIRD STAGE TO THIS VEHICLE', . T WO t.	 I

SYMBOL

• .	 .	 .
•••••-•..	 F.:Ei•LACE/7	 :7L. I C "I	 •

•

t	 1!::i

P

*;



SY MBOL

IN

Ft

I	 .
...	 i pAcr	 -,,	 I, :. 	 :,r	 f-e-,:-.4\ t •

— ----...	 ,

r.:-.uni T y c:...4..sfcric.4.Tic	 1,r..	 	..

1	 . 11111111111	 :
F :....,: :','	 •- - ,	 I-. I- , , !.... i-	 r	 c ,-.) ro, 	 i 7.. : C , ;1-	 4.

L

-••, • • •

TYPED NAME AND TITLE	 •

.
•   

E.E.:UPITY CL/.1.46

JOINT 1.41--S,•SAGEFORM        

SPACE )::LO'." 14EERT • 11) Yolz 001kCifUSWATioN

•

JAN tj 	 Ii z (1	 "	 •u 3 ;	 •

•
, 	.:.	 •

:.;	 ••..	 •

FRECEDENCE TYPE MSG (Ohetlz)

SINGLE

ACCOUN1 I NG
SYMBOL

ORIG. OR REFERS TO CLASS. I F; C
OF F:7FER.L7N

ACTION PRIORITY LCK MULTI I

INFO

FROM: COMMANDER AIR FORGE BALLISTIC MISSILE DIVISION
INGLE1ATOOD, CALIFORNIA

SPECIAL I NSTK

TO: -	 ••

(SECRET) FROM WDG-1-Z (CONTD)

TYPES OF MISSIONS COULD BE ACCOMPLISHED. C. HARD

IMPACT ON THE MOON WITH ;3EACON OR OTI-I173:;. DEVICE TO PR

ACCOMPLISHMENT OF MISSION. FOUR. VEHICLES SHOULD 13E

PROGRAMMED FOR THIS MISSION. Ta-TE FIRST FL.T.CI .:IT •GOVLD
CY

BE ACCOMPLISHED TIM', LAST QUARTER OF/19 	 OLLOWFD

L Y THREE AT TWO MONTh IN- 1ERN, ALS. D .	 mLUNA1*,.

FLIGHT WITH MEANS OF PLOVING ACCOMPLISHMENT. FOUR

VEHICLES SHOULD BE PROC.,RAMMED FOR THIS MISSION.

FIRST FLIGHT COULD OCCUR T. Y JANUARY 1959 FOLLOWED -PY

DURING TI-M REM.AMIDER OF 1959. THE ESTIMATED COSTS

THIS PROGRAM ARE AS FOLLOWS: MISSION A - 6 VEHICLES

FY 58 $6.9 MILLION FY 59 $7. 8 MILLION. MISSION 13 - 4 VEI-LICIAES

FY 58 $ 3. 0 MILLION, FY 59 $7.6 MILLION. MISSION G 4 A.rEKIC:ag 3

VE

MOINI7	 • r

JA-!.\fFY 58 $6.4 MTT.T1ION, FT 59 $3.7 MILLION. MISSION D - 4
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SECURITY CLASS

ACCOUNTING
SYMBOL.	 -

ORIG. OR REFERS TOPRECrLDENCIE CLASSiri
OF REF Er-F r

TYPE MSG (Check)

ROOKACTION PRIORITY
INFO

MULTI JUNGLE

FROM: COMMANDER AIR FORCE BALLISTIC MISSILE DIVISION
INGLEWOOD, CALIFORNIA

SPECIAL INST411

I)

TO:

(SECRET) FROM WDG-1-2 {CONTI)).

VEHICLES FY 58 $2. 5 MILLION, FY 59 $11.3 MILLION. AN

ADDITIONAL LAUNCH COMPLEX CO NSIS TING OF TWO STANDS A 'S

A BLOCKHOUSE WOULD BE REQUIRED AT A COST OF APPROXIMATELY

$8 MILLION WHICH WOULD BE REQUIRED IN FY 58. THE TOTAL

FOR ALL FOUR PRO GRAMS IN FY 58 $26.8 MILLION, FY 59 $30 4

MILLION. =ESE COSTS INCLUDE THE COSTS OF TKOR AND
•

VANGUARD BOOSTERS AS WELL. AS THE DEVELOPMENT, PROCU f::..E-

ME:RIT AND TEST OF PAYLOAD AND ASSOCIATED GROUND EQ,LTLP.

T.1',"OR PRODUCTION WOULD HAVE TO BE INCREASED TO EIC-ITT PER

MONTH IMMEDIATELY IN ORDER TO PROVIDE. THE ADDITIONAL

T HOR B 005 TERS REQUIRED. THE FIRS'' FLIGIlT DA-IFS ARE
frfAXY_VM 41t.	 PetOeir,r- Fa IC

I.EDICATED ON ONLY ONE PROJECT OF THE FOUR BEING IMPLE -

MENTED. SIMULTANEOUS IMPLEMENTATION OF MORE TI-IAN

ONE PROJECT WOULD RESULT IN ST .TPPAGE OF THESE DA?. /1.:;8.-
EYMBOL.

L-. 	r.-.	 .

I:- [Flit-NE i ,,..	 '...	 1 ';'-)CL9:	
r.-.:„f'0,o .	 ;	
,,.	 •

:-.
Y 	 I	 ti.-..

I 

L. :CUE/TY CLA.f.';:--IFICAT:ON - 	 F...:

I

."'	 Kc.('LAwr?:: IA' FORM•
1 Mi.V r,t3 ,

- 	'	 — • ..• '....—
..-- •	 :	 .;."'"'. .--4- 1, 	 rk

VI TYPED NAME AND TITLE7E'Ziz.r•''..."Vzi-:'.-	 ' ' .
	 I.

I:,
1

DAVE	 TT! Iv; Z.

3



imme.................normnsnwr•PonionTrtswarwlsnalmssmAtes

U	 NSECURITY CLASS ,ATIO

..10"MESSAGEFORM

SPACE Biil.OW	 • .	 ON OENTL'ht
- •

-	 -•	 •	 •

AU	 VTE:.•!. 

P0: •:.	 lc>

PRECEDENCE TYPE MBG (Olt-Mki ACCOUNTING
SYMBOL

OR 10. OR REFERS TO CLASEIFiC/.7
OF REFEREN

ACTION PRIORITY nOoK mum SINGLE

INFO

FROM: COMMANDER AIR FORCE BAL T JSTIC MISSILE DIVISION
INGLEWOOD, CALIFO RNIA

SPEC AL INSTRUC•

TO:
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ACCOUNTING
SYMBOL
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•

CLASSIPICHT101
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.':.",::;.(1:014.1). STAGE IS IACiOPOS111) 123 Tail; 	 :10:21TZ.

t;NIT.	 I'T..f3; TITLE; VE.1-7ICLE, 111'.171; FOLLOVAINCz̀ TypL
DATE

111-7; P".:;;;:t.l.'017.,...:alf 20: A•	 PlIOTO RECONNAIS.'3.A NC . S.A
MONTH

, •:••••  r.) y•CA	 '	 C
SYM561..

TI R:;
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COMI,SANDER AIR FORCE BALLISTIC MISSILE <DIVISION
INGL 001:), CALIFOILNIA 

-•	 ,r•r•TT!;	 ilk.. 41-TED	 :anJ

TIM; PROGRAM ARE A lq.)LLOWS: 1111S6ION A 6 VEHICLES

Y" 58 $6. 9 MILLION rY 59 $7. 6 "AUL-LION. MISSION B 4 V.E.IITICIr

sa $3.0. MILLION VI' 59 $7.6 MILLION. 1.11.56 .10/4 C -4 vErac
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SYMEOI.
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/.7
Copy No.

In reply refer to:.•
USD/36599

6 January 1958

Subject:	 Contract AF 04(647)-97
Proposal for Acceleration of VS-117L Program

To:	 )(ajar General. Bernard A; Schriever
Commander, Ballistic-Missile Division
Air Research and Development Coomand
P. 0. Box 262
Inglewood, California

Reference:	 (A) Uttar from Gen. B. A. Schriever to ler. L. E. Root,
dtd 23 Dec 1957, VOIR 57455 (S)

(B) WS-11
2 

71. 
Oc
Revi 

957
sed 

(8)
Contract Cost Proposal, Lisp-2786,

dtd 8 t 3‘ 

Enclosure:	 (a) Report USD-2832, 118•1171. Development Plan for
Program Acceleration, dtd 6 Jan 1958, Cys 1-10 (a)

By enclosure (a) the Lockheed Missile Systems Division submits
herewith a development plan and cost estimate of acceleration of the b15-1171.
Program using the Atlas booster plus the augmentation of this program using
the Thor booster.

•

The cost, including fee, as presented in this proposal is that
cost necessary to accogplish the additional work proposed in the augmentation
and acceleration of the program of reference (B), the Definitive Cost Proposal •
negotiated between Lockheed Missile Systems Division sad the Air Force during
the month of November, 1957:

3.	 Attention is directed to the fact that the schedules presented
in this proposal require immediate authorisation to .proceed with the items
listed in the proposal as. 'Priority Item" and that full effort on this



o Mat Sof: Lmsp/36599

6 January 1958

Subject:	 Contract A7.04(647).97
Proposal for Acceleration of 113-1171. Program

To:	 Major General Bernard A. Schriever

program be authorised by February 1, 1958. The Contractor will be pleased
to proceed Immediately with the work necessary for so important a program

on receipt of this tarsal authorisation.

LOCKEGGID =CRAFT CORPORATION
=SI= SISTRIS DIVISION --

Original signed by L.E. Root

Eugene Root
. Vice President and General ranacer

•
Imo: cm

cc: Asst. Air Force Plant Representative
Sunnyvale, _California

•
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CONTRACT AF 04(447)-97

LOCKHEED AIRCT;AFT CORPORATiON
MISSILE. SYSTEMS DIVISION

SUNNYVALE, CALIFOitNIA.



to

LMSD-2832

MOM
INTRODUCTION

The WS-117L program now under development has as its Objective

the provision of coMplete reconnaissance sytems utilizing satellite
. 	, 
borne sensing devices; The material here represents a development plan

•

- : for accelergting this program, and has been prepared 'bythe Lockheed

.:Missile Systems Division in its role as the WS-117L Weapon System Con-:.

tractor. 

. ' In the course of negotiations on 12 to 19 November 1957 for the
1!*

WS-117L definitive contraCt, it was requested by AFBMD personnel that
. 	.

Lockheed consider modification. of the program fOr a potential accel-

eration. Included was consideration of increasing the tempo of vehicle

firings to assure greater probability of program success and 'to reduce

ft	 the devel opment time scale of a first Pioneer Visual flight capubility

by one year to March. 1960. Subsequently-it as requested that consid-

eration be given to developing the Pioneer Ferret system to a time

scale comparable to that of the Visual..

In view of recent emphasis on missile weapon systems, it appeared'

appropriate to the Contractor to consider the inclusion, of two alternate

approaches in the development program: (1) The use of an IRBM . missile

as a booster, and (2) The physical recovery of reconnaissance photographs

from the orbiting vehicle. Both approaches have been 4 part.of the Con- -

.	 .tractors over-all program concept from its inception but had been shelved

due to initial funding limitations. The cOmbination of the two approaches
 •

•

•

will provide a system attaining very early reconnaissance capability.
.	 •

This is quite similar toa.method proposed recently by the RAND Corporation

using the Thor as a booster and a. panoramic camera, 'in a spin-stabilized
:ww%

recoverable capsule, on orbit.



I.MD-2832

_The over-all program presented here is essentially the same as that

presented to AFBMD on 27 November and 5 December 1957, but incorporates .
the RAND concept for early Thor-boosted reconnaissance flights.

..The Contractor belieVes strongly that should additional funds be
available for enhancement of the U. S.. military program, consideration
-should be given to augmentation of the present WS-117L .program in the
ranner andamount shoran in Figure 1. This would allow capitalization
of the established broad WS-117L base toward expeditious accomplish-.
tent of its military objectives. EXpanding the vehicle firing rate from

four to .6 by Feb. 1960 will allow a more efficient utilization of the
system, increase ultiate.reliability„ and bring about earlier recon-:
naissance capability.
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1	 ,
PLEASE CALL COLONEL HUGHES, 224 	 OR LI	 COL BOGE2I. .e.:221:

r;' ND ASK ONE OF THEM TO COME TO THIS " W;CHINE. WE WILL SEND
(...--, 'OUR MESSAGE WHILE YOU ARE CONTACTING THEM, AND THEN STAN; DY FOR THEIR
L	 ' REPLY. THEN WE HAVE A SECOND MESSAGE FOR MAJOR 2ELiAKA OR HIS 	 \

ASSISTANT /INWDTR/. YOU MIGHT ALERT THEM TO BE READY AT THE
'MACHINE.

THE DUPUTY COMMANDER/WEAPON SYSTEMS IS PREPARING THE ARDC
FIVE YEAR PROJECTED ASTRONAUTICS PROGRAM/ WEAPON SYSTEM/ FOR •

k	
DELIVERY. Tp GENERAL PUTT WITHIN THE NEXT FEW DAYS. THE AFBMD

P	 HAD ALREADY FURNISHED MATERIAL FOR THIS PAPER. ATTACHED.TO  THE
PAPER WILL SE A SET OF SUMMARY SHEETS SHOWING WHAT WEAPON SYSTEMS
ARE IN BEING, OR PLANNED, WITHIN THE ASTRONAUTICS AREA. EACH
PAGE COVERS ONE WEAPON.SYSTEM, COTLIVED AS FOLLOWS CLN

A. BRIEF
DESCRIPTION / TWO LINES OR LESS/
CAPABILITY /TWO LINES OR LESS/

3. EXISTING TECHNOLOGY USED / TWO LINES OR LESS/
4. PRINCIPAL TECHNICAL PROBLEMS / TWO LINES OR LESS/

B. R AND D . SCHEDULE
1. DEVELOPMENT PERIOD / SHOW END DATE/ •
2. FLIGHT TEST PERIOD / SHOW END DATE/

3..OPERATIONAL SYSTEM DELIVERY DATE
C. FUNDING /FOR FY 58 AND FY 59/

P''600-
NON-600

'3. TOTAL
WE HAVE BEEN ASKED TO PREPkRE FOUR OF-THESE SHEETS ON A CRASH	 _N:

3ASIS FOR PRESENTATION TO GENERAL ANDERSON THIS AFTERNOON, THESE 	 \-1 ,
SHEETS COVER	 .	 •
THOR

'.TLAS
1TAN

SOLID IRBM
Wt HAVE ALL THE INFORMATION WE NEED ON THOR, ATLAS, AND TITAN EXCEPT
FOR THE R AND D SCHEDULE.DATES. WE NEED END DATES, FOR EACH WEAPOt•	 -*
0 DEVELOPMENT, FLIGHT TEST, AND OPERATIONAL SYSTEM DELIVERY.,,---
IN ADDITION, WE NEED ALL THE LISTED DATA ON THE SOLID IRBM. 'JAN YOU
P1 '.YE THIS AVAILABLE TO US ON THIS TELETYPE WITHIN THE, NEXT FE0 HOURS OU

(P,MjOR FIEKERy- RDZPI, HAS BEEN DIRECTED TO PREPAREINPT:RMATION
51'1J EAR TO THAT CITED ABOVE, IN OUR MESSA r:E TO COEOFE *!-Tcr.Et,

MAJOR II 1-4ER 	 r).LI F F:TICNS CIN
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HEADQUARTERS

AIR RESEARCH AND DEVELOPMENT COMMAND
UNITED STATES AIR FORCE	 •

Post Office Box 1395
Baltimore 3, Maryland

ADDRESS REPLY 10

COMMANDER, ARDC, ATTN:   

FtDTHW  13 JAN 1958   

SUBJECT:	 Elimination of AFPTRC and Assignment of Specific HMman
Factors Functions to AFBND

TO:	 Commander
Air Force Ballistic Missile Division
Headquarters ARDC
Inglewood
California

By direction, of the Chief of Staff,ASAF„ the Air Force
Personnel and Training Research Center is being eliminated. Specific
Human Factors functions in support of Weapon System development are
being assigned to existing ARDC Centers, for accomplishment.

Those functions assigned to the Air Force Ballistic Fissile
Division are listed in Inclosure 1 to this letter. Also listed therein
are the numbers and types of spaces to be transferred to AFBMD to scoop-
plish the described functions.	 •

By direction of Headquarters USAF, the spaces assigned to
AFBMD will be utilized for the accomplishment of those Human Factors
functions being transferred to AFBND.

Transfer of activitiesi spaces, and personnel will be accom-
plished as directed in the letter from this Headquarters, Subject:
"Elimination of AFPTRC as a•Separate ARM Center," dated 10 January
1958.

The.AFBND plan for Integration of AFPTRC functions, dated
25 November 1957, will be returned under separate cover with appro-
priate comments.

The Confidential classification on this subject has been
removed, authority Headquarters USAF DCS/D letter, Subject: "ARDC
Plan for Integration of AFPTRC Weapon System Support Functions into'.
Other ARDC Centers," dated 23 December 1957.

FOR THE 001,2,IANDIT.:

Info py Furn

AVITA1



Appreammer, /do

HUMAN FACTORS
FUNCTIONS AND SPACES ASSIGNED

TO AIR FORCE BALLISTIC MISSILE DIVISION

AREA SPACES
OFF	 AMN	 CIV TOTAL

UTILIZATION:

1.• Job Design & Engineering 6 4 10
Systems Application

Occupational Information 6 4 10
Systems Application

.

Job Aids 3 6
Systems Application

EVALUATION:

To participate in development of design specifica-
tions for new weapon systems, to, conduct equipment-
task analyses on new weapon systems, and to monitor
system development plans to insure optimal design fo
the operator or maintenance man.

To identify all and to desCribe previously undefined
Duty Positions and Air Force Specialties, to perform
Qualifications Analyses for new Duty Positions and
Air Force Specialties, and to prepare proposed Man-
ning Guides, for new Weapon Systems.

To determine Class 28 Training Equipment character-
istic .6 for, to develop positioi Oriented Technical
Manuals and Position Oriented Performcnce checks
for, and to apply training devices test procedures
to, new weapon systems during development.

FUNCTIONAL DESCRIPTION

1. Functional Chocks
Systems Application

.2	 2	 To monitor hardware development through design
evaluation of initial designs, "breadboard" models)
attendance at mock-up inspections etc. and to
perform evaluations of assigned personnel functions
to insure man-machine compatibility during system
development. 



4,3
JFBND

S P A'C E S
	

1‘.1

AREA
	

OFF'	 1101	 CIV	 TOTAL
	

FUTTIONAL DESCRIPTION

•

protection

4	 To perform personnel sub-system evaluations at
appropriate points in system development and
testing deriving necessary orientation and train-
ing data to insure adequate reliability of person-
nel in the operational environment, reporting those
instances where equipment or system design imposes
demands inconsistent with the degree of personnel
reliability required. 	 •

7	 (1) To accomplish man-machine testing and person-.
reel sub-system testing of completed weapon systems
to determine how effectively the system design meet:
human factors requirements.
(2) To evaluate missile accidents and incidents to
determine the extent to which'human engineering in
system design or personnel procedures in operation
was the causal factor. From these investigations,
to recommend appropriate redesign in hardware or
revised procedures for operation.

2	 3	 To insure that adequate personnel safety and
protection is provided through the incorporation
of appropriate methods, procedures and safety equip-
ment in systems and site design: 	 ' •

EVALUATION Contld:

2.P.elic.bility Studies
	

3
System Application

System Tests
	

3
System Application

TOTALS . '24 20



/6

WDTD .13 January 1958

ME,,IMORANDT1 FOR TIM RECORD

iJ

SUBJECT: Long-Distance Cr11 from Colonel Attwood - ARDC - re "Recoverable
Package"

Colonel Atwood called this date with the instructions that AFB"?)' t'

sourcewas to make the source selection and -get the technical direction ready 1,
for the subject project and bring the story in to ARDC on 3 February
as had been discussed previously. This was as a result of Generals
Schriever and Anderson's discussions in Baltimore; also, the authority 

V
Ic being sent "to AF131 .17.) today. Colonel Norton suggested that perhaps
A7B1Z should wait to receive the authority from General Lnderson
this vas the usual method of hr.ndling such new assigm;ents to AITBI:D.,

aaaer

)( //r7 A I /f

HL1OTD W. NORTON
Colonel, USAF
Asst. Deputy Commander
Wea,I)on Systems
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le3RoRracx.-.T.	 (contto.
S233:	 for Acceleration of the WS 1171, Promm

Itxal3 Attachment f/:

olich time ail a schedule could, 'be a„.evee4 up or, tor #10 aoceXerated program.
Colo4e1 flrhuhe requestedthat tha

	

	 is iteat b4 dei*erre&until

At,449,0,4,,tt -41s

Colonel StrhUne Stated that he did not feel it vas eitherfeasible or practical. to authorize blanket , sIe.	 rocaouree purement alatEority13Y LKSD uith resr4.ct to sdboortmets. In those areas ti re tbe 
tea,,t4m1aPProach dictmt.ia oily ore seureci available '. to probi zi vv.* 1 	 4,Terc-;0obtalaiag sole-; Pr ourte sutaority.	 COatai')	 etatea,that it	 t%0 contMctor's ob,!iectivc tz.)

Hezever, they fat that limited 
solleitatic,e enould be tvg.td.

!"' Attacl",-...nt 41,

Lt Colouel Scay	 that:the overt::w	 St.)	 th1,1V IFJ 117L nvoi771,1714 had bi.,,eu . lifv7;	 it cetz-.1 .'1	 tzlt acould be

	

	 -wte%authorizea.

hs•

it:al...22 A tit a rnt; it: C. a	 -.1 •. -•• .

It vatpointed cut that	 reoue.st tor DI %riorityhaasUbmitted to Hq USAF, 2.-:ouever, 	 cooad be g:Iv(..,:t u.:(1.y. bya	 t":.-:c;fter raviez	 -%;..:te	
ve No.	 on L.tf

N3stcr Ur&a7icy q 3 t+ 	 1-..eert x!...1c2:;:er.ded	 F!."PiCana it 1Tas e:4-:petcathis act:Zoavor.3$ be acted wrin iu the vary r.zar fttaro 	 vcr oj d; yrx-ovir.ite."the aec.ry- loricrity reaudred to accompliea this accelerated

Attscl:cLeutn•••n••••n••••••n••n•••n•••• .••••••nn•••n•n•n••n..nn•n•••*Zimm,

n
00Z.Z.Bilt

AstiIte-	 /a S,' Att.." ellrn "lt 

No comment

ItelUS ar At 0	 10-1.4.' .4.;"1-AM t .1 1 $: •	 a	 .	 7•-• •

	Colonel	

;:

Terhune bad reservatSors re -araini. • tboia these tvo	 H11 otated that AVIC va$7orking on, this r‘.4-ao:::;itI,,‘rc,G ..x.:et to ott.liV e":"1,t-ol 	 `.•E 1. 	 t1	 Id, 	 ":”
.•	 •	 .	 $ T.$ NO.	

L	 u•
coula%:1 Cev.,'..0',74..d for tlie	 117L

*
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PICPTA
ME4OPAKT9.14.Oi E REG= (Conta)

Acceleration of the VS 1171, Prols.raHii

Colonel $eay 1:enr,:r..ked that AM? has already reco..alended that t IT$ 111L
Pro6rem utilize thc.. quality assumnee approach -which would in- fazrn
facilitate inspection and acceptance of the contract items.

Attachment	 	 '

Zio acxocnt

Itl2, Attachment fl:

would be taken by A to issue a letter 0::.:0-1ra.c.ltLMSD	 1:12:-..n. 17 tTeztuariy 15158.

541-1 3 Ittlearant a:
NO COaZ;01.1.t

n G...Fo rat63,1On WI.:0 held with respect to thr.? list of sec°. 4 " •

. 4.4	 „is ,-

..•••	 .

))I
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DA r:	 COMMEnr NO. 114C.F2A	 23 Jan 58

WS "117L .Vrog•am

Lo 1-hg.cd Airci• 	 Corporation - L/0 A.:004X47),97

	

zation	 	 Letter.COntract: (Wit".

s letter contrr.:ct 14.s been forwarded to3laC foreview s.	 ayproval, Tt -.is antic	 that this cOntrac wfllbe ful. executed a!:proxiluately 1 Pel.ru20%

	

i P	 Co	 ^L-E.,-Lt

A new letter oltract has been iA.irio..ed to Locncea A.ircr..,2.ft
poration to 3,17:::vi64-:, for the acceleration e4nd aug4e:,tatjon (.): :1: t;7;:'	 1171., 1 .'icoL‘f,, m.	 '.:-.•: is letter c.Jntre.ct is	 still .,..11 ect tO sccei ti	 contoto ...:.	 '.i::::e contmcto	 °0W4sal. cont.c.j .-	 ...	 u c ,.. for	 zu.inn%cilftes which ii . r,.-.:. not autl- c- r7-byt.e: le .	 ii co:Y,	 ,•	 'f.nL.7,	 ''r..''r..`'.

oi:Ly .2.:, 1::le •e sor;:=7,. ci:Licult	 1:ay ecc .al

	

.	 lthoural non:	 att- ..._	 .
Cve.cti,...:eand Pril;mium Wage Caropeasation

	

Under da • o± 10 January 195-,	 .cretary vz-	 in a (-,.,--.-.:.i.71.to the DirectOr of Irocuremeni and ProdUctn,	 •lit-! u	 recte,f.	 Cf:etrcrtime as maybe Lecesary to Leet the t ...T. :roved Objceive of ti:f: .	1Frog •eim v•:.,s authori y.eft .	 alis c., :thorization w ..:i.s . conmzi - to the AMplaced into effect 17%.:e3iat-

Sta1 f!	 e of the . ' APP.:: D	 ttlitar

Discussion3 are in progrets with the 1.1?EiO tovard establi
of an adequate staff to hanale the accelerated WS 1171, 1,roGra'z.
apparent that this office wila recuire strengthenin at an, early dzi.te.
in connection with this topic, 1 .:C.TAR-3, has tul:en eteils to rrevidefir,;Ftef,s':--qaalifie0. Quality Control reWsOnael for the Lockheea , plant, and fOrmajor subsystem areas a .4. subcontractors

.Plana4

C.Iffi	 et‘IL .71;3 L'a

i •A
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operational plan. This action is pursuant to	 USAF TW.7, dated
20 January 1956 directing that SAC prepare an operational plan in
accordance with the operational concept, as approved December 1957. .
This essentially involves the S31-65 missile as a princ-nal booster
to be launched at Cooke A1B with three possible acquisitioning and
tracking stations in support. It is tentatively scheduled that the
operational plan will be completed and presented to Commander in Chief,
SA.0 during the week of 3 . February 1958.

JAME S. 2-11Y
Lt Colonel, USAF
Chief, WS 117L Branch
Deputy Director/B.3.11istic Missiles
Directorate/ Procure.- 	 Productio:a

. 2
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12 February 1958

MEMO TO FILE

SUBJE THOR-11Th .Integratiofi

1. A meeting was held 24 January 1958 to discuss the above subject.
The following personnel attended:

7. We can issue a CCN to Douglas to tell them what they must do to
adapt the missile to the 117L. .Col. Seay will give us a . note stating
exactly What is required. We will then ask Douglas what they need and
when in the way of OSB.

z
I

17; (7.:4'1'.:CP-3.7)-fr.',,'"1--	 Cy e:	 ef.'	 6

Pt. r. , . „..
Lt. Colonel R.E. Robertson •  •	 MC.V.11)	 -,..., “„
Lt. Colonel J.'Seay- f.?. : :.- -MCPTA-
Major D.M. Billick c., .	 MCPTA
Capt. W. jeancon	 -i, licl-TP :- ,• -_,, •	 , 

-,......
,,•

Mr. S. .Lovas	 KPTD	 " '' 9. : %/,.. 	 r:11 

2. The disdutsion concerned the use of a:THOR missile as a booster
to be used in conjunction with the 117L. Under, the present plan of acti-
vating THOR squadrons, it is contemplated that five THOR missiles will. be
available in CY-58 over and above squadron requirements. These can be
used for special projects. It was tnought that perhaps four of the five
missiles would be used for the project relating to the 117.L. It appeared
that four missiles would be made available for the proposed program on a
non-reithbursable basis. Four more - and possibly six more - would be pre-
vided from the THOR production line, and the 117.E Project Office would
arrange to reimburse the. 3151, Project Office for, this second group of
missiles. Since the (six). missiles will be bought for production at the
tail end of present contracts, it appears that funds need not be furnished
to the 315k Project Office until the beginning of FY-59. The first four
missiles will be of the 120 series.

i. It will be necessary to determine what GSE will be required to
support Cooke and to identify the items for which the 117L Project will
give us money. Col. Seay indicated they would use one of_the stands at
SAC. We need to know what stand will be•used,

Itwas .agreed that only a matter of allocation is involved at th
present time and no funds need be transferred this fiscal year. Ten mis-
siles can be diverted from our contracts as .needed.

We will need money in FY-59 and will add the six additional re-
'quirements to our third contract probably.

3. It is contemplated that there will probably be five firings at
Patrick and five at Cooke. m 	 1 i	 ,, --

Ax-.5ezveD u,:, (r'oj a,, C ..,..-A ,.4.--./7/•
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8. On 4 February another meeting was held/ attended by personnel
from Lockheed, Douglat: , BI.3 and BM. The meeting was called for the
purpose of setting u' some kind of 'work statemont in connection with the
THQIt-117L procram. Z Memorandum of Understanding was desired, setting
out who was to co what on the setting up of schedules. The group, ex-
cluding WO, had had a meeting previously) and some of the items un-
settled at that tine were to be discusse d and resolved in this meeting.
It waS . dezired to obtain certain facts which would be the basis for
instructin.: Doui,71as contractually to accomplish their portion of the
program. Lockheed Was concerned about the weight of the missiles to be
allocated for this project. They wanted, the lightest missile possible -
and felt that the approximately 19,000 pounds of instrumentation, which,
would be incorporated into the missiles they were to receive, might prove
to be a tiglificaqt and excessive weight which might jeopardize the pro-
gram. They wanted to know the exact number of the missiles to be used
and the .exact weight of these missiles rather than the generalized weight •
and balance statement for the typical missiles involved. After consider-
able discussion on this point, it WRS agreed this infPrmation would be
furnished to Lockheed. Hot ever, the missiles would be pre -138 ,misiles.
Lockheed desired to know, how many missiles would be involved. It was
indicated there would be five at Patrick and five at Cooke. The ten mis-
siles would be fired through July l99. This represented launching time,
and deliveries would have to be earlier. .0711y one stand would be used, at
Patrick consecutively for the five firings.

With respect to the wind tunnel program resPensibilityp.Lockheed
thought this would be their responsibility ) although they would furnish
the results of their efforts to BAD as 'well as Douglas. Douglas was sat-
isfied to see the results of the test.

Douglas wanted to know if a work statement could be set up in
the matter of a few days. Col. Greene and Major Wils)n were to get to-
gether on this matter. Douglas was to give US its comments on a work
statement right away so that these -Could be studied and an agreement
reached. There was thought the work statement would be available and
coordinated with Lockheed by the end of this week. It w.)uld be a pre-,
liminary document, but fairly definitive.

11. With respect to . the modification of facilities at Patrick)
Lockheed proposed to furnish design data to Douglas who would work out
with the Base the provisioning of the required facilities. Douglas was.
cautioned, to insure that the Base would in tackt . TroY q-Iheelheeds, be
cause it would be extremely difficult to Chaii!Wthe.00st_against a suop],y

t...6;11r.;;;E'l	
.

contract.

12. With respect to the work statement;"D6las was also ikl2ermed
that if it proceeded without contractual coveraze to implement the
probable requirements, this would be done at its own risk. Covtracter. —
was not discouraged from doing this but simply inferxed of what it

ee-t1.14. 	 Cy # j 	 of C .
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already knew - that without contractual covoraee Contractor was proceeding
at its own risk. It was suggested to BMA that, since this appeared to be
an urgent project, a Purchase Request: set 	 forth the requirement be
hand-carried to BMO so that a letter supplement could be issued without
delay. It was indicated a PR had, been started covering studies which in
cluded, but were not limited to, the project under'diecussion. Moreover,
the PR made no reference to hardware requirements'. Douglas indicated it
needed coverage within a week for work which would encompass production
of-hardware. BilDwas ,asked to modify the MD:3W in process; or initiate
another one which lould permit BMQ to act expeditiously.

Lockheed,was interested in knowing whether they could work with
AC in a_manner parallel to the way they were working with 'Douglas. This
appeared to be satisfactory- to the gro4 except that BI ID would be informed
of all matters under consideration so that it . could take a hand as appeared.
appropriate. Col. Seay indicated he , would. like to amend the AC contract
as Lockheed's contract has been amended, The same situation exists between
M-AC as between R4-DISC. A question was raised as to whether a cal), con
tract could be used covering R-IIT's work with LockHeed, Col. Seay was to
check on this. Lockheed indicated they might, need a nose section of the
missile in connection with the designing of the interconnector above the
interface, This matter is to be resolved. It was understood that Douglas
would not investigate heat Problems as this is the primary reeponsibility
of Lockheed, AC has, responsibility in connection with the guidance system.
Lockheed wondered whether BMA wanted Lockheed to know what material GE is
working with, They indicated Lockheed had a limited "need-to-know." It
was indicated this was a slightly different,area,,b?cause we planned. the
Welk GB did on re-entry configuration . woyldb e subcontecl.-freM-1-eekheed
to GE. 

*	 *-"-Lockheed again stressed that Weitat.Lwas:ale'eacees:p
Several suggestions were discussed for reducing weight, 	 ing-elimina?.._
tion of fins and reduction of weight in connection with the `s lock mount,
on the guidance sections, which is to be the subject of a reduction program
in the future. The loo-20q pounds weight saving in connection with this •

latter item appealed to Lockheed, There was some question about the desir-
ability of making this change for the sake of saving weight without trying
out the modification on missiles fired prior to the time needed for this
program. It seems like a considerable gamble might be involved for the
weight saving gained. This was to be a matter for further discussion by
the group.

15. Lockheed advised it had had a meeting at Patrick in connection
with GSE. It was their opinion that there would be no particularly dif-
ficult problems which could net be solved. They outlined five or six key
matters which they had had under consideration. The height problem with
respect to stand 17A had beell essentially licked, Lockheed had diseussed
GSE problems with the Base and had reached agreements on most items. • They
will talk to Douglas this week so that they can reach joint'sereement on
the items involved. Lockheed considered that Douglas would take care of
any work required at the Moe,. It wa.s indic4ted that as of yesterday no '
official We'd to A}17::0 had been given rei:;ardinC this Pro:7am. 1.4.10 a%;yir,cd,
it expects to .ay s a.neeti ' r next week at Patrick with test peop2e to

ij
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present the entire program. BMD would also work out in conjunction with
them the method of base operation, getting a Memorandum of Understanding
presenting to them the specific nature and the type of modification, and
determining how the Base can handle this project. Lockheed indicated
they planned to go back to Patrick two weeks from tomorrow to review the
particular problems they had. BMD wanted to enlarge the scope of the
meeting at Patrick to cover the. whole program. It was suggested that if
the facility material was not available for discussion, a later meeting
could be set up for that. The management meeting should come soon and
separately if necessary. Lockheed indicated it would design a tower as
well as the lines, and Lockheed will subcontract the tower and related
work. With respect to the lines running from the block house . to the pad,
.Lockheed agreed tentatively they would order the cable and provide cri-
teria and then Douglas and the Base would arrange for installation.

As a result of some discussion, Lockheed will do away with fuel
and acid dump trailers. The amount of space to be made available to Lock- •
heed was discussed. It appeared that b square -feet required in the blocks
might not be available. Lockheed thought they might be able to cut back
sufficiently to fit into the space available.

Lockheed desired to discuss the program at Cooke but the per-
sonnel best informed in this area are currently in England. Lockheed s
concern revolved around the problem whether .they should re-orient or .
build new launchers, and whether the launchers available could be turned
.600.3 thereby eliminating the need for new onese There 	 be enother.
meeting tomorrow at 9 o l clock at Douglas to discuss this matter further.

. —	 Cy- if j of
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;

ATTN: COLONEL C	 ODER, WDTR

FROM: F. W. O T GRE17.1`;, LOCKHEED MISSILE SYSTEMS DIV PALO
ALTO CALIF

\\ SUBJ: WS 117L - RECONNAISSANCE CAPSULE

..	 ,(I /UNCLASS/ LMSD/37x45 - -- RESENT STATUS OF TECHNICAL AND
;N.	 .	 .._........-	 .

/	 . CONTRACTUAL APPROVAL OF REENTRY CAPSULE IS AS FOLLOWS
/
/	 1. G E HAS PEEN SELEC-TED AS BEST SOURCE FOR DEVEL-

1
1	 OPMENT OF REENTRY CAPSULE.

•

(

Z. FAIRCHILD IJAS BEEN SELECTED AS BEST SOURCE FOR

CAIyIERA UNIT.

3. TECHNICAL APP ROACH{ AND CONTRACTUAL DOCUM11:NTS

COVERING G. E. AND FAIRCHILD WORK STATEMENT W :ME TRANSMITTED

TO ASST A/F PLANT REP ABOUT 7 FEB, WHO IN TURN FOR71ARD17:D

INFORMATION TO BMD FOR TECHNICAL APPROVAL.

PROGRAM SCHEDULE REQUIREMENTS NECESSITATE IM.MF.DIAT.::

CONTRACTUAL ACTION FOR SUPPLIERS. IT 1S BROUGHT TO YOUR

ATTN THAT PROGRESS IS ALREADY DELAYED BY ONE WEEK, AND IT

IS URGENTLY REQUESTED THAT BlviD FURNISH LMSD VIA CONTRACT113

OFFICER THE NECESSARY APPROVAL OR ACTION REQUEST.

41,,4.4.;*
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laamwmum FOR THE DIRECTOR OF . GUIDED MISSILES, OSD •

I would like to refer to the memorandum addressed to you on
31 January 1958 from the Ulder Secretary of the Air Force concerning
RID AugMentation for the SYe-75 (THOR). Thiscemorandum is to
provide more detail coneercing the develonment'effort indicated in

'the referenced cen-orandum. 	 .	 .

It hai been recognized for severca. yearn that develop. rat of a .
more sol)histicated nose C070 for the ballistic missiles vou).a perLit
a hither yield-to-veight rctio and a hiL.her decTee of invulnerability.
Theoretical and e:,:periment:1 work that hos been aceo-flished to date
by contractors to the U.s. krny and tha U.S. Air Force have brour;ht.
us to the position vhere full-scale testing is necessary to bring to
fruition the advanccdre-ealry body. This tcstina can most readily,
be accemlished by using a TM booster vith a second stage made up
of the second stage of ti rVI7UAPD satellite	 Tbis test
vehicle ',Jill carry a 600-9CO lb. ablatim	 re,:entry body over
traLectories whichwculd Lc :caIise;1 by c-..o'ath vc=,Y6i:c. of prnsent
ballistic missiles, or by follow-on devoloDe.ants such as the solid
propellant I=s• In carrying out this developaent work, it
also be rccegnized that the recessary tachnicues and hardware will .
be developed whereby an ICI::: od..:.1)Lstion of the TECII missile may be
provided. It is not intenLed that• a deeicio:1 should be made . no%r to,
provide Wag versions of the TEM tut, assuming traCC(.:G.SCS in this
develmmant effort, a later decision r-v be made to provide a poten-
tially earlier ICBM capability or a retl .ofit for ►Vi:Ori squadrons if
overses deployment is limited by base rights negotiations or if it
becomes desirable from an economic point of view.

To accomnlish this develo ment procram, it is necessary to in-.
crease the THOR production rate to eight missiles per month and pro-
cure modest amounts of other test material. This requires the expendi
ture of $22 million in FY !.3 and these funds vill be provided from
currently available Air Force resources. Current planning indicates
that approximately varaLion additional farads will be required in
FY 5-9. We are currently preparing a revision to the Ballistic
Progrm to include thds effort and vill be ready to submit it to the
03D Ballistic Massile Col:alttce in the near futara. Year endorn=ent
of this prozra= is rcquested..

A
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EEADQUARTERS
.	 RIZEARCB AND DEVELOPMENT COMMAND

Unitcd. States Air Force
Andrews Air Force Base
Washington 250 D. C.-

GENERAL ORDERS)
	

27 February 1958
NUNMER	 11)

SECTION

6' 

- ---DIscorriNuom OF HEADQUARTERS, AIR FORCE PERSONNEL AND TRAININJ.,

'DISCONTINUANCE OF USAF UNIT -. AMENDMENT 	 . 	 II
RESEARCH CENTER 	 .	

• .	
I

ANARD.OF COMMENDATION RIBBON 	 .	 III
AMEW,7NT 	 -.	 IV
STAFF ASSIGNMENT 	 . 	 V

I. DIS7;ONTTNIE OF HEUOMARTERS A3R FORCE PERSONNEL AND TRAINING P.FSEV1H

t7
1. Headauartors„ Air Force Personnol and Training Rest,?xch Center is di

continued at. Lackit.nd. Air Force Balms S6.n Antonio, Texas, effective 15 April 1958.
Concurrentlywith discontinuance, this unit will revert to the control of th =e

Department of the Air Forc:e.

2. Personnel rondcred-surplus by this action W.1) h6 	 5u oi,12,:t,
unit; wider control of the Comrrander, fir .Research and Development Command. -

.3v Equipmt,nt rendered surplus by this action will revert to stook2 to
fill present and future requirements. Unit Authorization List NrOber 9137J,-
0000 is voided on date of discontinuance.

. Organizational records will be disposed of in accordance with para.
graph 23 of Air Force Manual 181-5.

Funds will be disposed of and final reports will be submitted in ac-
cordance with current regulationso

Authorityt'Department Air Force Lotter, AFOMO 728K, &dad 25 Febrv..71-7
1958, Subject?. Di.scontinuanee of the Headquarters, Air ForCe Personnel v.nd
Training Research Center..

II. DISCONTINUANCE .CF USAF UNIT - AMENDMENT.

1. So much of Section W, General Orders Nutber 7s this Madquaxters, tbi!:
. station; current series, au. reads, •

"le flbadquarters P 6590th Support Crorp Obacifiparter0 is diacontir.
ct Baltimx:o: Yary1;71na, eiP11.71tliv5. 2 Yaroll 3958.r;-

to :r.c
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TriASHIrCIal 25, D. C.

)M.10=1DUM FOR. SEMETKRX OF- TEM AIR ra=z

SUBJECT:	 •	 RECOIZTAISSAUCH SAIMLITZS Ara	 3DIPPlialca

Reference Is =de to the Air-Force Proposa1. fobi,cQ1ersting zzaltary
-reconnaissance satellites; eza. ou#1-,111.414* -Tell:tele projects -discussed'j.zL -•
your =r.crandtmi dated. 12 November 1957, -end your Ttft- r rcndu' of 1 Febrn-7
ary 1958 recuesting that continuation of the Air Force military re.con..'.
naissance project,be clarified.

2. I have revieved. your proposa1 in consultation With tn.rcatc .,r of
Guided lassiles„ The Snecial. 4csistant to the President for Science and
Tz,chnology, end the Director of Central Intelligence. In our 11ekritlqf ye
have been guide& by tile following general	 licy considerations:

a. The .Department of D.-:fensa must be..alert to 'avoid. vit.h.i.L . and
bet--,.;een the services any .unneeesse.ry duplication of military and F...cien-
tific space -prOjects even thougl-.... so:-..a degree of rich is thereby involved,
in . o:...der that Paglis sind .other rasourees 'Lay be available for the

,	 •
vz.riety c); absolutely essential programs.'

•
b	 zte • scientific , and engineering capabilitieS or each of tits

den-al:manta must be used vith 	 effecti.mneas and efficiency.	 l'70
single military depart:lost should be overloade.d with too . .t..-uny high. priority,
crash programs

c.	 In addition to its missile programa,. the .Air Force is responsible
for the 1171. I.:AN-aimed. .TiecOnneismnet System and ha 	 reCocA-lized
tern develo=int.responsibilit-y for manned mace tite...v:; .eapab:041-,:i with •
the Ix:J:4=y objective . of',.accomplishing satellite flight aa soon es 	 •
teehholcQr -ceznits.	 It is imoVnant to tchievacr.tdec' .4 concentration
of effort nnd energy within the Air Forte on these prcs.rarg: with a	 •
nimzn diversion of attention m4 of resources to lover priority project:.

3; • On the basis of the foregoing general conaliisrationnac well as • oi7.•
rare specific technical jo...tgments, I /IVO* '84.•-xlved at the following' .con-,
elusions on the points. raised in the two abovt referenced xzemOrands,

.
tibe ALJ 1171, project . shoulal: he accelerated, end carried forward.

under the highest national priwity In order to attain an initial' Opera-
,

tional catmbility at tho ta,lie$t popsib16 date. 	 •
•

pzoposed interim re:pnalla:....2%..tc.e 	 :2:.c:1	 of	 Trsov
st;:onet s#,34	 c=ries

in ths.  fc4nacf	 :-ecover,;:ble
the A.E.4. 2. 1 71,	 only 4
=orove:actt In	 c'v	 tn. AIL', 12,73:4 .	 ;1.74:c4s5:	 r..414

•

f.

.7 • :



continuo-as operation of a recoverable reconnr..isze.nce systcm, with the
attendant recuirement for search, ephears lnrBaaible from a practical
and useable military .pciint of view. According1$4. -7-the development if
the interim system Uld tot be pursued. 

•
c In order taigatain early 'flights of the .Lockheed vehicle to

be employed as the Second stage , :in 7tke:nTL Ayr:ma, it -ray be desirable
for the Air Force to plan	 test:fitirigiof this vehicle utilizing a
THOR booster, since an adequate limber ofthese less expensive boosters
can be made available for tbi.s . purPOse--sooner than the ACla booster
will be available:	 -

. 	.
d. I understand 'that a .Ta)R,:booister With a suitable second rtage •

vehicle may be the most promptly and Teadily available device for
exoerir-ante.l'flights • with laboratory animals. The develop:zent of such

he.:cdw..:re is authorized, including piovision_for the recovery of the
animals, in furtherance of the objective of .m3smed satellite flight.

S/	 Roy Johnson

D3111."C`IOR ADVArCD REMA.P.CE. PROjECTS 0s.GEKCY

1111111111P



Message transmitted DC6 Lock'
or I March 1958 .

e
12 MARCH 1958

•

COPY

COMDR, AFB /viD, INGL.WOOD, CALIFORNIA

TO LOCKI-MED AIRCRAFT CORPORATION
PALO ALTO, C41011ORNIA

•
•	 .	 .

..
".

IVDTR 348..E-FOLIAR.--11.-11.ZARTER. REFERENCE

TWIAN/SD/37305 AND LAID/37O19. HQ USAF HAS DISAPPROVED VIE

I 17LTs.CC-i 'VEL.L.T..q.,E RECONNAISSANCE PIOZLOAD P RO GRAM . YOU

ARE NOT AUT.UORIZED TO CUR A17 FURTHER COSTS WITH GE 02.

FAL:. CI-TEA) ON Vi t.; 117L Piz.OGItALI II A. YOUR EFFORTS IN THE USE

or TE:Olt ECCZTEI; WS 117.I. SHOULD BE REORIZ.VTED IMMEDIATELY.

'''Jr-C;it;	 ;.,E,P4411.7.; A PLAN FOJ. ACCELERATION OF Tt3r; 11‘..51:1",

Wr; I 171.. PROCil:A1.1 THRU USE OF 'END?. BOOSTED FLIGNT.S FOR EA,C,LY

TEST OF W S - 3.37L. COMPONENTS INCLUDING ORBITAL FLP.:,HTS

EXERCISE OF THE GROUND SPACE COMMUNICATIONS NZ:TWO- Mt .

PLAN	 INCLU-231.: CONCEPT FOR. RECOVERATILE C .46.22'SULK;

F :1..,11G1-11TS FOR A_ER0-1,11 .41 DK; AL RESEARCH PURM sr.s. EVERY ELFFO na.

SHOULD BE MADE TO ORGANIZE THIS MATERIAL FOR PRESENTATI

.: . TO ME AT THr, EARLIEST POSSIBLE DATE.- sisivi.:33
•

0. J. RITLAND
!:.;.A.F

.	 •	 .

..

C



io cnd an rez;ult•
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ia..Z.d told
t of favorable

Apparently the A.CCA i I.Q. goin2 cI0=3 OU thC=tor	 Qcnoral Riticnd	 ti:Tao cxzaunt lu•ovcld is uro=d 050.000, emaralarta:: zo so ahead on this thins enticipatiU3 • oTdeoicicu which has not boon gorthamAnS.

toZ:

31.72:1:Ci': C.211 gram Coione:. Oder is tenshinatdo :1:0 Coloael amdlton
LOW:. Thurceizga ..C.44one% Oder stated, ;hi)" question' come up 400,-uhat B=0 should do	 thn Johnson ray:brand= Athish tertaineted.-:-certain part:,	

with
pr:,oarim. A Via	 wrixtez.* in G=terz4 Scfirictvar's.ofi'Vee rather tato in the tIveninn. 80411Z to Lopthe' ea telltn3 thcm . toz•oro c.osts toixrd	 :1;1d=-"-Tigis	 trirl-rvIttd f;r.z. 4rout,'h COPY -147-iCh tiaa ligibOt*21077:tYPOtti.14•ILUA21. -f°1-74 Cr14 SLMed 	 *Riticad. Both Cext:treav and Colonel Oder %/ere present.*..

T'he preolcm hen erica; apparently that in the L%.9 
SIALI of thehouse they are tbeyin-,	 cat-cot be rt..411r".,ed

60fice	 had becn ' tior4ina uith fu l7 understood taat tho intent was

ColanG1 'n .w

to toluburce Lockheed for cots up to the time o the	 r.otification.

 cnd ZO.t 4brt.-4=1 thet th:1, v.

. 	,	 • I. I•

Colour:a 17,....nai7..ton w.20 c,61.24 to 	OdCr 3 :2iCa	 ty.;ct I4i I:) pre?..,so t;:.P-Cc7.cac:i.	 cculd a:.;;;:t out, the fi.rzt,

	

Ka	 Zolonka	Colonal
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•
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Larch). Ma mmo chould Z hzt Genera/

to asnaral 17u7...% u•
thluz; 1Friday icsrci=1.1 . (24
Schriever1 re7le::ed thin
he eover:.:1 fcr crate incurred

♦py	 the 1414 .:..:1= 1c2 be

L7 q1a101 nzati4ori apcur•ei	 -4044 folOdor ret,:uostiA	 lOw up on this as;

el

Colonal
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=• •••••- 	 fr	 't
•

•

reericatation or the procze.
.	 4	 . 

Katifieation of tatereOrlontation, v tr=kr.ttl . by telatYPe
to Lo-::Ithood. on IC#1.,fe=b-1$,8 - :. A. eogY-02 that tale.tYPe 4s 41010aed.
General.e4hr1ever hae relaewei.the entire =atter and laehoe that
Ias4thoo.1, Gatoral. Electrie j eta Faireale be' reiriburtza for costs in-.
eurm!	 to c 	 ineluainz the dato of teletn5e,notification.

1. lieeest 6.eeisloaa by DOD have resulted in a reOrientatioa or-
the V. 11n ?roc:LAI IL	 vizj utiLizes 2bor boosters tor ti-O- earif'
ptaso or 1 117L.	l'ealzed that Loekbeeal .Czneral Electric,
L4 Foilrabilit rmy have iaeurred eons prior to•iotitleation or the.

11._-c.1:
—	 (ti)

cite!. 12 cr 58 r	 t
'410 tOr-1

•	 ;

•   

L HAMILT014
CcIoriet USAF
Executive Officer • • • . •

•



XIMMILMDM4PORTBS.DIUCTOft,.alnAirXDSX88/448,11.0311CTS_ 
4114KACT 4WD

SUBJRCT: air Force Mam-ia-Speca Program	 - "'

I.	 The total Air Force 'Man in
e mid-/96) eperctionel datu it estimated

Space" Pregraa toward
to be as follovz:

:LJEi

P-10'4 (&ircraft i Missile) 82.0

P-20!) (Support) /1.5

10-300 (Construction)

r-cco 04.tzi)

2.5

133•0

2. If the Air Force toes taric receive as full fux,d sunvitt
for tbnt ebove p.vegram the fa/loving prOjecte uoald 	 prosressivaly
undertaken with a Toccata:nit delay at tbs firat manned Calpluie leuatn
from mid-1960 to SOM4 future date:

11±,2	 7.yer develoinoebt of acall-snitml
csrryinf; tzpsu	 nles cad compaets for USZ in am-
juuctin	 TOM-Loott4.4	 leunchce„
starting in 001m-caber Mb.

15.0_14./lion - FOT assembly buildinge,'cud launch
pad and instrumentation modifiCations.

$30.0 Minion -. For save-sire capsule and second stezt:.
booster design, development and test, as wull as the
procurement of support test vehicles.

d. Amo 	 Forlabriextion of a oweill number
capeniee, iug luding second vita ges end boocters,

II.

March 14, 14.58



0

u.

mg sultem - Per desire, developmemt, Mit and
procutuata: of sap sulas. reread stages 9 bow:tors,
sad support test vehicles leading to the earliest
possible imanaed specs 1144.

tbIle	 e•Z„.;	 „v"... •	 ,0- 0.4, -•.--etex.tor
"4°4°1 )144.0440440e,...Z.,4*

. •

41.
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WDTSR

s	 .  

MEMORANDUM FOR COLONEL TERRUNE

SUBJECT: Reply
_	 .

l. Accordin	 'the Lockheed letter of transmittal, their
report was prepared at the request of Oeneral Schriever. It was
not initiated by the 117L office. The three-phase program referred to
is described in the report, a copy of which is inclosed. The pre-
sentation at ARLO was made as a result of a direct invitation from

- 	-

2. The trip discussed in Part "II is being made by Major
Wienberg as a member of the Long Range Planning Committee on In-,

f'	 telligence. - •

k

a Incl:	 it. * 1,C• ,....1...:4;

1/ .:3D 2907 (s)	 Colonel, USAF
citd 11 1,:iar 56 .	 Director for WS 1171,
Cy No. 45 — ..,14-i-;.4."1-1.,..:-.ef...1.... 	 .

......: 'L I,' 7:7) T . c., -:r?WD 56-02045	 \

T'a- Cite No. 03-42-W., (S)
WDSAT 58-751

r•;t1,4.r*wn
o: 4.1%

,

h el	 lc A ".
1.,:corci3n,:... with Aft< 2:. 5- .

.	 .	 .

WJr 56-
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WS 117E PROJECT OFFICE

Wew'Phone Extensions

WDTSR	 •
17 Apr

ROCK

1958

BLDG

Oder, Frederic*C.Iolonal
-	 Director for 164.17L 2751 234

Truax, Robert C., Captain (USN) 2751 232
Asst. Director for WS 1I7L

•
•

Zelenka, Raymond E., Major	 • .2751 200
Chief, Plans & Programs Division

Bradburn, David D., Captain -2767 238 2
Pietz, John Jr., Major 27 67 140 2

Walecka, Norbert J.,,Captain 27 67 237 2

WDTSRE
.•

Battle, C. L., Lt Colonel
Chief, System Engineering Division .2751 232 2

Austin 	 Cenrg3 E. 	 11ajor -P41
^^,44J

Blum, Edit'ard F., Lt Col 2741 137 2

Bucard, Frank S., Major 2594 223 2
Conway, Edward J., Major 2741 144 2
Copley, John 0., Jr. Captain 2594 223 2
Fiebelkorn, John A., Captain 2098 147 2
Jones, George P., Lt Colonel 2741 136 2
Phillips, Francis O. 2594 223 2
Prentiss, Don C., Captain 2594 223 2
Schmitt, John J., Jr., Captain	 ' 2741 146 2
Troetschel, William 0., Captain 2594 223 2

Wear, Thomas	 0., Major 2741 223 2
Wienberg, Harold F., Major 2741 135 2

WDTSRF

Riepe, Quenten A., Lt Colonel 2781 138 2
Chief, Facilities & Test Division

*-Buck, Guy P., Captain
Hicks, Ben F., Captain

2781
2781

141
143„

2
2

Boughten, Richard A., Major 2781 142 2
Patton, William M., Captain 2781 143 2
Runge, Fritz C. 2781 139 2

Barry L., Eajor 278) 143-- 2

Attachment Ho. 1 to D. B. #76, page I

•

a.
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WS 117L PROJECT OFFICE

New Phone Extensions

• SECRETARIES FOR WDTSR

Hawkins, Elizabeth, Mrs. 	 .2751

DiStefano, Jackie, Mrs.	 2767
Dunn, Edith, Mrs. 	 2781
Gardner, Joyce, Mrs.	 2767
Gilchrist, Laura, Mrs.	 2741
Greiert, Dorothy, Mrs.	 2767
Hollins, Dorothy, Mrs. 	 2751
Zimmer, Ione, Mrs.	 .2751

4

Attach7,1ent No. 1 to D. B. #76, page 2

HOCH BLDG

236 .	 2.

202 2
143 2
.201 2
"145 2
203 2
236 2
236 2
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IF.'40:7311:1D:RS. 'FOR COL0.7.11.5..T.',7AITS
	 23 krzil 1953

StrATLCT:	 I,:an in Space Respoitsibilities

1. General Schriever called co S•anday eoncerninz the 1 .1an in Siv-ce
responsibilities in !Mr.. He mentioned. Genera1.1 nichir,zer iv,ouldi be
given authority to act ea thwei he ime.-essiuseit to r.m, in order that
his 'Influence wuld be telt in the Man in Space proa,a in the future.

2. We need a =eaoranduzi'llor :General Andersen -outlinins; the
responsibilities ve ar rfli 4'ito sive to nietbaser so 'he cr.:n.carry
out his role. Will you • please. rvuj co. TUG is not so frantic
that it r..u.st be done il.-4.-aoditatoly uci yoa cot, bax....4- b-at ;o obviccly
VIZI/ to ca-lote it in time to Vat the o:retion into afoot.

1.).... ...‹....4...71....4 
.•+.....-

‘	 '."1...•n••• 1

I tiL'CO 11.• S:::ULT3, 317, .	 ./
i	 COlor-el, tar&

ilepaty C=andez
Toehnical Onerz:tion.s
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Subject:.

Yissile Systems Divi.4.1.on * Sun=gva-e, California

5 Ea.).- .1953

In Reply. *Refer to:
LI4SD/56989
WS1171/.32

Contract NO. AF 04(647)-101
Biosatellite Flight Program Plan

To: .	Commander
Air Force Ballistic Misailes Division

Halqtrs., Ain Aesearch vld Development Colm4and
Attn: .' Col, F.C.E'. tdale . (WDTSR).	'
P. O A Box 262.
Inglewood, California

	

.1.eforence:	 (A) IMP.=	to LMSD„ dtd. 11 1,.:arch 1958, (LmsP/7894)

(B) Letter Contract AI? 04(647) -181, dtd. 25 January 1958,
(LMSD/37125)	 .	 .

,.‘,,	 1.	 ril-. °La ef Ref. (1) frc:.. f_TE:-3 to 14Y.SD 3.-odiracte t. thz offortn of '''''"':•
117L progrc:;. •tinier th.4 lettEr cel.A,.:Le., :lei. (2) to iy...2lu: bf,-coatollf.to flisht7.

k..,
as second=7 objectives of the IL'. (Thor Boos ted) portion of tin ?r0.5..;-... inib
redirection has eliminated the reuirzxent for development of a L',;7... 3:14tab1:,;
to the recover: of photographic film from an orbiting vohicle and replr.ced it
with the need for dovolopinz a modffied recovery technique appro;:ri,:.t,:: to thrr.

support of the aeromcdical exploration s to he conducted in consonance with th2
ne-.: secondary objectives of the program.

	

2.	 Prior to the redirecti.)n of Ref. (1) a division of respemdbility
tetlYeen primo and subcontractor had been established ar;i a work plan approved
by tn. USAF for accomplishmenit of the film recovery progran.	 The chan irce n the
rccovery aspect cf the program has required a redetermin.s#en'of responsibilitie...
for the prime and subcontractors in accomplishing the redirected York and has
been defined by LMST.), based on'diszussiorOlithmemterS of the,USLF, as follows:
LY.SD will assume over-all system responsibility for all biosatellite flizhts
incorporated into the flight program. As weapon system contractor L.Y.S. rill
determ!ne the general specifications for the subsystem /	 - -'the gene -al T,., -., 	 in

	

,-	 -
nhich the st:bs-j-stem will be developed, the integration of the subsystam into V...:.

-	 ,nrogram and w:111 select for appse vo1 of USA? Subcontractors to be used. Su ppo-.Z
inz sz,udf.es and develorme ntal investigations uill be made as necessary to oatz% ',".. ,

teehnica3 val'.! dity of design and fe&si bilitr of intended flights. All phases e

:,tlie one-	 e-tioN, 1 reecvery are considered tile rspc,11,11:
c f' :::::..	 --., .:*. tntendea -,o tu;,,,IA ll. thl. capabili ty of LMSD br the use of subcc.,



•

tractors so r..S. to pprl.lit the most:	 Oti 'achleveztant of the ' progrtm.
tractor efforts zdal bet.

-a

!i;
4.

4.1

1,3

J	 . ) awl

Design And caatruction of:tbs .:re-entry shell.
Design and ccostruCtion 64. ttis ' bi6atellite sealed
capsule incluiA.ug all nepesliarY environrsnt control
and lirc e-suPP)rt Components*'
EuPerimcntal animals load training as approved by
the Air Force. 	 '	 -	 ' 	 •
Bi0=Adical data seneors, processors, and on-board, .
recorders as apPrFreed.brthe Air Force.:
Design End, construction o recovery devices on or
in thj biomedical Capsule. ,'
Test program for prods.satisfactory performance
of t# himtdital capsule.

( g) 'Design 4r.d cc x...truotion of %round support trail° 
for biomedic al capsule.

3. The weapon qrstem 'o ont=aotcr recognizes Gencrol Electric' c Par=olt.:.1t
DC.:;itic.-7, in this field aad	 .'cith	 Lir 2or cc dirootion that Conarc,1
trio	 sole 3acul-oe subcontractor to

the
assist in acco=lish=ent of tas°,:s (a)

through (f) listednbove. A separate subcontract will bc: establiated. fez
of toel: (g).	

•

„•

'tt h:.s bar,.-' r...,:tav3f4trgt by tis Wf.k,7	 61-.3C:tin q fli. T,:al; te,;.. .3=n 1":7.1. 7.... 7...I. :.,
ti •.- .:z cf :-::"..P.,, HDRZE, and IESD) that the aeromedical pr.,7ioad be included in IA:2

2La flig:It of the HA (Thor . Booster) program scheduled for Dece-Zaar 58.  It f...:p
:4	

rocom:c.r.darl tha. the incorporation of this /di p#load be ulthheld until t' 'f.zd
Lai -ht sched ..Ilec for J anu cry 59. It is further recommended that the total n-.-:.:17._.:,--
a Liooatellits-: flights be five faith a possible sixth with a flight position

.
 as

shor.:-.1 by the following schedule. 	 ,
,	 .

This recommendation is, based on the inditatiOn by Mk? th v t Thor
fliFhts in Ad	 tldition to tite-ten preseny provar:lited:vill be recul.'wed
the USAF objectives and th.ero. fgre	 letr sahedulit,lz of L.10-.

Th4	 F`-:: it. tatter u•• liss•.tion	 tit-.3 early	 :•4.
acco7..p1isnmant of the progra 's primary objectives, b.: ?-y !Iproa of

basic 1171; vohiCle". The schedule  proppted would tm as follows;

Plight
	

1	 2	 3._.	 h	 5	 6	 7	 8 	 9	 ,10

Month
	 11/55	 12/58	 3159	 2/59	 3/59	 4/59	 5/59	 6/59	 7/59	 6/5.

117L	 1171,	 Ali	 117E	 117L	 1.3,1 or	 AN	 124	 .11-1
11Th



s'

'•

5. On the basis of previous discussions with members of Ann and on.
the ass=ption of your concurrence, LMSD is proceeding to establish subccntractc
in accord with the definition of responsibilities as stated above. Early approv::
of the schedule shown liberein is requested toAmrimp,	 imediate incorporation
into the program.

•
LOC1HEED AIRCRk.F'T CORPORATIO:
MISSILE sysnms DIVISION

jHC:FWWG:sg

cc: Deputy Lir Force Plant Rapr.,..sentative
Sunnyvale, California.

J. H. -Carter, Manager
X Weapon System Branch
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.	 - '14.'‘',4 ' '''''.T.' t	 .	 ''. .°1	 •	 •	 .•
,..

.:-. 7 t SUBJECT: . .(0 . 941044 *Or si000troutotimiikrogrooi:. - ' ; '"-

	

..	 .	 .

•

1. In partiki implementation of the authority granted order
paragraph 3d, Namerandua for the Secretary or the Air /brae fro*
the Director, Adviaoid /*sear& Projects igen% 00, 28 February
1958, subject, I'D000enaissanoe Satellites and Mimed Space Uplora-
tioa,'Amd lathe interests Cr as expeditious start to the Investi-
gation of the biomedioal aspects of mennedxrpateed flight, it is
desired that steps be takma to bands bloastromanties support as a
secondary objective is tom three to time of the planned TBOR-'
boosted US-117L flights which 'are scheduled to begin in November --
1958. (SECRET)	 • .

2. To provide you with an in-house primary biomedioal tech-
nical competenceend'anthority, Brig. General Bon Fliokinger is
now assigned the additional dutysfapeciel Assistant to the Com-
Ranier AMC for bioastronautios and as. such will be responsible
for th: direction and coordination of all the -biomedical aspects
of projects assigned to your orgesisatim. In addition, tvo bio-
medical project officers. are being permanently assigned to your
.8pacelystems Division to provide neoessary technical competence
on a continuing basis. It is expected, of course, that you will
also make use of other oompetent individuals and groups in the Air
Research and Development Command and elsewhere in an advisorY role,
as needed. (SEC=

3. In order•that this biometicalissicwill interfere as
little as possible withil84117.developient and testing, control
of all aspects of this work viii rest with your organisation
It is further desired that in the interest of oonserving time and
resouroes, the ATM will, insofar*. possible provide support to
this work within the existing 1414171yoontractual structure. (amm)

.	 •	 .
.	 •



•

•

S. Z.

Iiieutenazt General, USAF
Commander

an diriieting the aeoessary action tolovvide an additiona
budget authorisation and allotment of $449 8000 of IT 1958 P400 Oils
to your organise:to to saver the biomedioel aspects of the eff*rts
already underway the 1.8-3171. Progrea. In addition, $100,000 has
been transferred trot the &shoal of Aviation Medioines resouroes -
(line 78014851) )o your organisation. (112401.15873IS))

It will be **Pessary for you to take nation to insure that
ARPA programs addit.ional.11-i959...belde of all ,...types (P-600 R&D; P-600
Operation and Management; and non-P-600 funds) to cover the cost of
toi0j,nuest.sf.fori, to the W8-1171.111iomedical Recoverable Capsule
ity. The PT 1959 p-600 R&D funds to be progrusaed for this purpose
total $6 million and will cover the cost of development, design and.	 /1
fabrication of the. recoverable oapeule, animal container, instrumenta-
tion and telenetry, associated recovery equipment, conduct of the • 	 /,
recovery operation etc. The PT 1959 requirements for P . 600 Operation
and Management fund* and non-P-600 funds. have not been established as 1
yet. (samsT) .

•

: 6e-4 SC- 1-n 'Ps" a,!•-•

/4/p7y/V.OP /947;0 #;. •

c -"i/t/pc

. •
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HECLUARTERS
AIR RESEARCH AND DEVELOPMENT CCMMAND

United States Air Force
Andrews Air Force pace
Washington 25, D. c.

GENERAL ORDERS) 	 22 May 1958
NUMBER	 18)

SECTION

INSTALLATIONS
ANNOUNCEMENT OF DESIGNATION AND ORGANIZATION OF OFFICE OF SPECIAL
ASSISTANT FOR BIO-ASTRONADTDM31WDEPUTI'COMMANDER7OR.BALLISTIC
MISSILES, ARM   	 • • 0 a a a a 0 • 0 • o O. • • • • •	 • a	 . Il

AWARD OF COMMENDATION MEDAL. . 0 0 0 0 0 • 0 0 • OOOOOOOO •	 OO 0 III
REDESIONATION OF ti 	 HOSPITAL • 0 a . . . 0.0 0 0 0 0 • • OOOO co 0 N
GaRrtnAlr,. . 1... . . 0 • 0 0 0 0	 0 0 0' 0 0 0 C 	 	 V

I. INSTAIIATIONS.

1. Announcement is made of the disposal of space comprisin:,, ARDO
quarterc Office Number*1 (Installation limber 1946) located • at 9-15 Ww. ,t Balti-
more Ct:reet; BalUmore; Maryland. Two entire buildings (814;222 scroal-e feet)
held under General Service Ad:ilinistratiuri lease. Number GS-0-B-4121 wen: re-
leased effective 5 March 1958,

ANNOUNOEIENT OF DESIGNATION ANT ORTXTZATION OF' OFPTCT'; 	 SHOIAL
U1 BIO-ASTRONAUTICS TO DEPUTY OM :ANDER FOR BALLISTTG

•
ID Effective 1 Nay 1958; the Office of Special Assistant, for Bio-Asto-

nautios to the Deputy Commander for Ballistic assiles, ARIZ is desigr.: :,tecl. anA
organized; and BRIGADIER GENERAL DON D. FLICKINGER is appointed as Cpecir).:1. i16-
sistant on an additional-duty basis.

III. AWARD OF COMMENDATION EEDAL.'

10 By direction of the Secretary of the Air Force, under the p-...ovicionc
of paragraph 29, Air Force Regulation 900-7, the Air Force Commendation Yr.:dal
is awarded to the following named officers and airmen for meritorious sul-,ice
rendered during the periods indicatedg

LIEUTENANT COLONEL JOSEPH E. KWISAKWSKIx 19791A
1 September 1955 . th • u 10 March 1958

LIEUTENANT COLONEL JONAH LEBELL, 19786A:
1.August 1955 to 7 February 1958

MAJOR	 S. BENSEY, 36579A
17 October 1955 to 1 March 1958

nASTER SERGEArr iwamo	 REYNOLM, AF329149062
1. July 1957 to 31 Deembe 1957'
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GENFRAL caD:las Ea 18, dtd 22 •:_y 58, EInni.47,	 (Cont td)	 Page 2

MASTER SERGEANT ARTHUR IASKOZKI, AF16046522.
. 17 December 1954 to 6 May 1958

;	 IV* REDESIGNATION OF USAF HOSPITAL.

10 . Effective 1 July 19580 the 3201st - USAF Hospital at. Eglin Air Force
Bases Florida, is redesignated the USAF Hospital without change in strength,
assignment or location.

0,*

V. GENERAL.

10 Authority: Air Force Regulation 87-5, 3 .Decnber 19570

FOR TE53 CONY:ANDER:

UAL Numbers 3201 2947A aril 3201 2947B are voided on .date of redesig-
hatien0 -Equipment is authorized under UaL vNumbers 0000 4857A and 0000 4857B
effective 1 July 1958.

Authority: Metter from Headquarters USAF, dated 29 April 1958, Cie:
AFOSG-3102, Subjects Redesignation of 3201st USAY Hospital.

J. Ws S7.:30ES, JR.
Mhjor General, USU
Vice Commi.,nder

W. J.-ATKINS
Colonels, USAF
Director Administrative Services

DISTRIBUTION:
RDSIPR	 (8)	 AFEND(I))	 RDSM
RDSOP	 (6)	 .1.ftr-T--(25)	 RDSP
RDSPNP	 (90)	 RDGP	 • (1)	 Fall.
RDA°	 (2:)	 RDGE	 (1)	 RDSO
RDSHP'	 (4)	 Attn:	 Mrs Whittaker

(3)	 Dir Admin Serv,'The Pentagon,
(5)	 Wash 25, D. 0.	 (2).
(2)	 RDCSA.	 (10

(10)

RDSH (2) Attn:	 Sgtt, Satterfield
WADC - (47) EDAM . (3) RDSTB 2)
AFWIC (8) RD&R (I) RDST I)
AFPTRC (5) RDE (1) RDCSP 4)
RADC- (23) RDEH (1) PM' (3)
AFCRC (20) RDIEL (2) LID (1)
AFFM (20) RDJA (1) RliTil.. (1)
AFICX (15) RDD (1) RDT H (1)

• AFS0.1 (37) RDB (24) RDTS (4)
AELC (6) RS (2.) RFAR (2.)

.4,„; AFF< (1.5) RDSI . (1) iii-47,	 (10)

AFOSR (1) RDSK (1) 7.:T7LjR.-(1)



0 GENEP,AL ORDERS NR U, dtd 27 Feb 582 IEDA.RX (Cant Id)	 Page 3

j. SIMMS, JR. •
Major General, USAF
Vice Commander

J. ATKITS
Colonel, USAF
Director Administrative Services

DISTRIBUTION
C =dr p Lackland AFB, San Antonio, Tax (5)
C whir p AFP&TROy lackiand AFB, San Antonio, Tox (5)
Hp„ 65901:h Sup Op "(KO, Baito, Nd (5) kttn I Capt Fame 8
RDSPLIF	 (18) 	 .-

Comdr, AD Systons Management Off, Im G. Ha,nsoomnd, Bedford, Hass (5)
tjCol Elrod	 (RDso) (5)	 .
RDSOP	 (9)	 MX',	 (1t)

i,	RDA.0	 (2)	 RDD	 (I)
•

,
t. 7 	 RDS h?	 (2.)	 RDB	 (24)

RDSH	 (a) 	 .	 RDS	 (e)

---- : PTIPn: ,5).
AFI\-2TC	 8)	

,RDSI	 •	 1)

RDSM	 ' 3)
RDSIC	 I)

WADI	 ( 147 Y

AMC	 (2.0)	 RDSO	 (10)
RAM',	 (23) •	 RDSP	 (5)
AFCRa	 (20)	 RDSTB	 (2)
AK=	 (Is)	 RDST	 (I)
AFSVIO	 (37)	 RDGSP	 (4)
AEDG	 (6)	 RDT	 (3)
AFPGC	 (15)	 RDTDD	 (I)

AFBM	 (1)	 BOTH;1)
RRAZ-27725T -	 ATE	 /4)

RDTk	 11)	 ... 	:AFC611	 (1)

RDGF (I)
RDGE (31)
BDA1 (3)
MIR • (1)
RDE (1)
RDEH (31)
RDIEL i21):
RDJA. 1)-

RDTR 10)
=SIT (1)
RDAZ (2)
Dir Adm.14 Servs The Pentagon, Wash 25, D. C. (2).

C
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Signed

Malcolm A. Maclntyre
Under Secretary

-	 .'	 •

i

JUKE. 12, 1958

MEMORANDUM FOR THE DIRECTOR, ADVANCED RESEARCH PROJECTS
AGENCY

In confirmation of our discussions on 11 June 1958, you and our-
selves are agreed that the FY 59 development program for Weapons
System 117L will be programmed at a level requiring financial support
in the arnotnit of approximately $197 million. It is understood that the
$152 million currently identified in the ARPA budget for the support of
the project will be augmented as follows:

The Air Force will provide to. ARPA, for application to the 117L
program,. $12 million currently programmed to buy THOR boosters.
These boosters will be used in the early experimentation for Weze!...ons
System 117L development. An additional $6 million will be allocated to
the Weapons System 11714 development from resources availab .,'.e to ARPA,
This leaves $25 million which the Air Force will pro •ide to ARP.A. through
reprogramming of resources in the Air Force budget and. transfer of funds.
Specific -funds riil1 be earrnared for this purpose prior to the tir...1c- of
finalization of the FY 59 spending prOgram.

7.0.0 not result: If selci. a program; is app roeed by the Secretary of
Defense in the request for which we will be glad to join with -you, is f-lat
the progeram previously set forth in detail to your of-Ace and labeled. as a
$185 million program would be the one formally adopted. The difference
between the $197 million . referred to above and the $185 million is that in
presenting in the past this latter program . it had been overlooked that the
$12 million of THOR boosters available in our budget were included. The
Air Force believes that it is of the highest national importance that the
program on which we have now agreed be approved and a:opreciates ti.at
if the program continues well it should be reviewed during the year to
consider whether it might be desirable or feasible for you to request
emergency funds to enable the program to be accelerated further.



I. 	 ••n•••

COPY
•

DEPARTMENT OF THE AIR FORCE
Washington'

Signed

Secretary of the Air 1J(*)

AFCGTS Cent. ;N2794

1„..ta •

v as:

r

D-r	 (C 4- ,5")

Office of The Under Secretary
	 JUN 24 .1958

MEMORANDUM FOR THE CHIEF OF STAFF, USAF

On the basis of recent discussions of the program to be
imadertaken ,within the Department -of -Defense in furthering our
knowledge of space, it has come to my attention that the
availability of basic propulsion units might be a limiting
factor in selecting the most desirable program. I believe
it desirable that.. the selection of the program to be followed
not be circumsc :ribed by such a limitation. Therefero, with-
out any commitment as to the utilization of those additional
boosters, you are authorized and directed to increase- the
procureme:nt of THOR and ATLAS boosters as follows:

a. Add four (4)'THOR boosters, to the currently
approved Tnort programs; delivery to begin in
December 105G at the rate of one a month.

Add four (4) ATLAS-D boosters to the current*ly
approved ATLAS procurement; delivery to begL1
in May 1959 at the rate of . One a month.

Make additional funds of $8,000,000 available
to ARPA so as to permit the immediate procuy!e,-
ment of four (4) additional 117L Lockheed
vehicles to be used in the support of the 117L
program previously approved for FY 1959 at
$197,000,000; delivery to begin in January 1559
at the rate of one a month.

At such time as the space program for FY 1959 is firm,
a determination will be made as to financing responsibility
for these additional boosters and they will be allocated to
the appropriate program. If the situation should prove that
these additional units'are not required in the space program
they will be absorbed within the Air Force approved program.

b.

Ch"
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MEMORANDUM FOR CQLOZLIEL

SUBJECT: Schedule Slippage U7J Progrna II rb-ecaiae•Discoverer

Despite the fact that I have signe4 this, it seems to MI 0

this paper just ouzlincs"probletus With n solution.e. If we arc
txot.tiiiti, let l s zt up a date for the week of ie. juli to brie?:

Geri. 2.•,---hric...ver, r.)c o.Gt sevci this .7.,./eirlor.-andurct if a
pet IT. Check 'with Col Curd.r.), on tithe,

I Incl.
Lerri.c for Gei SchTiever USAF

t".; 011.21.44.,g.sraE:
•

Tec;.�:4.ica.1
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4. Doila,7 Aircraft repr.eseP.tativo a0 1 ..3. this is
bnst scildul:: for VS 117L. Only tlio possihiais oxiot i.
1.provia it

LDunch the 117L prior to the 1 %; 315 dwionqtreion.
(This is not rccomendf.d because it is advanecas to tne a7L
to properly chock out the stand ahcad of tinc with a Thor
derionstratiori and secondly,. the availability 01 a 117L unit is
critical if the tire period is shortened too nuch.)

Look additionally into the possibility of shortening4.• the delay into the lalInching • of the WS 31$ and the 117Ls which at
present tim is sixvcskso.

it
4

I=LiL13
failoani;,

TecLaical

c. Solicit top menago;4ent at Douglas Aircraft to provide
additional support to the DAC effort.
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SUOJECT Authorization for Type of Contract

FROM	 MCPTA •
	 DATE 30 Jul 58	 c:.;,

W G Wiehoff/km/2712

thoatbograziatiattawifteolltom

.	 ig
SECUR, AtallrICATiOn Oig:40

TY P.' 7 - '71	 1:,"'

n.:4p:4;.)1:

FILE NO.

TO YCPT.

The subject procurement is for nine (9) additionaLflights of WS 1171
vanced Reconnaissance System using Thor boosters under L/C AF 04(647)-181.
proposed to procure the four (4) flights as directed by. HMUSAF imrediate17,
_remaining five .(5) aights upon receipt of the appropriate directive..

The original D • F was based on a flight schedule at an'estimated
95,000,000.00. It is proposed to amend the existing letter contract to pEc...v:

additional flights for tost purposes in a manner which will be appropriate„
plannz;d to 21.- gotiate the procurement with. Lockhced.-Aircraft Corporation,
Systems Division, 3251 Hanover Street, Palo Alto, California,

3. A. Determination and Finding. as attached, is requed pursuant to

Al incl

f D/4'0' D&F Authorization
for Type of Contract

•

4

3.303(c).

•
V-a

/

(s •

/"-•	 T,V1

1 F	 4.:;'

('° 7.' )
ta-F i

EUG41; S. 51.6BERI.;AN
Contracting Officer

r % r on •	 ccr.	 -"••
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EsTimATzi; 	 m11.LI6N),
C.	 1.	 'lLLI1N	 1ORIH of L ' 1-LL A LIME

i ARTICLES NLCEssARy TO Accc,mPLISH THE FitiGRAM IIA AUG-
; MENTATION PLAN REFERENCED IN PARTI,, THIS MESSKg,,,

($ 1 3 . 0 MILL I O ;4 1$ BE/NG PRoGRAmmED BY ARPA IN FY /960 TO
ComPLETE THE PURCHASE OF THIS AUGMENTATION PRoCRAB.)

3. MR. GISE OF ARPA HA$ REQUESTED THAT THE REVISED

DEvELoPmENT PLAN REFLECT THE SANE P-3a0 COSTS AS PRE-
SxNTED TO. ARPA ON 24 JUNE 1958 (a23.-MILL/oN)*

IISs1r:E YOU EXPzr/TE SULnfssION OF NE T:i DEVELOP-
MENTAL.AND FVNI)ING PLAN 	 AmouNT CF S25 NIL1 10N TOcE14ER
WITH An ASsESsmENT OF THOSE ELEMENTA OF-THE PRoG g Am 111,P,1

PAcE YOua JEN jsi.1
CL i..D - ;L:	 OP1	 NUN 't AS1 S: • I f 	 i T Iuc.

Fute$ !ERE iI 	 Ati hILAVLE t . AND THE 00UNTEUIH	 Ii4 1.1”E -
Fon,

PAR 	 ll	 RZWJEST THIS HEADoukkTEaS.BE A:41,!1;;E3I.
I.	 FEAs1BILITY oF MEETING NE4. THoR -vSlt7L iT

SC;:i.E.DULE	 ouiLINE!.,	It-! PART	 I.
EARL1Es3 DATE ANTIci P ATED , FoR SUBMIS.ZIOv oY

t1 	 DEvLLoPmENT PLAN,:
PART IV	 UDGET flAS CaORDINATED*
0-6/1.2482 huG RJEPlia

4." • • . • ••+.

,CaFgalvi.aox Pk.c14 	 12141:s 1-6 
EVA Ii.	 410, tx,,,r.114i-ime4.4 .1 . PLAN'.	

_

1 9	 •i	 Z;	 2.1.5	 zoN rat
0401:31,:2T 04 I. rz 2.959 cm .D.t2241:	 "4:4; 1.4	 FRociatmi,
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ACTION	 WaT3R
DE RJEFHQ 180
	 6 Aug 1958

P 061938Z ZEX
FM HQ USAF WASH DC
TO RJWZBK/COMAFEID AFDC INGLEWOOD CALIF
INFO RJEZFF/COMARDC ANDREWS AFI3 MD
BT
//SECRETHFROM AFCGM 54161
RECENT INSTRUCTIONS PASSED TO DEFTW -TJE AF FROM ARPA RE WS-117L
PROGRAM ARE PROMULGATED FOR YOUR COMPLIANCE.

MSG IN FOUR (4) PARTS.
PART I. 'PROCUREMENT OF LONG-LEAD TIME ITENS FOR ADDITIONAL

THOR-WS 117L VEHICLES.
IN VIEW OF LONG LEAD-TIME REUIRIIMENTS, IT APPEARS DESIR-

ABLE TO AUGMENT PLANKED THOR-WS 117L VEHICLE FIRING SCHEDULE AT
THIS TIME. AUGMENTATION WILL CONSIST OF 9 VEHICLES IN ADDITION
TO TIE 10 CURRENTLY AUTHORIZED. NEW BASIS FIRING SCHEDULE TO BE
1 PER ;MONTH BEGINNING NOVEMBER 1958 AND 2 PER MONTH BEGINNING

APRIL 1959.

YOU ARE AUTHORIZED AND DIRECTED. TO TAKE SUCH ACTION AS
-NECESSARY . TO PROCURE LONGLIZEAI) TIME - ITEM:3'TO SUPPORT - THIS FIRING
SCHEDULE. MINOR ADJUSTMENTS OF THE TOTAL AND CHANGES OF ALLOCATION
OF FIRINGS BETWEEN PROGRAMS MAY BE EXPECTED AS•THESE RECUI=ETS
ARE REVIEWED FURTHER. BASIC INTENT FOR UTILIZATION OF ADDITIONAL
VEHICLES IS - BIO-NIDICAL EXPERIMENTATION, ALTHOUGH NOT AT THIS TINE
LIMITED TO BIO-MEDICAL USE. SEV:,,,R.AL SPECIAL PAYLOADS1,;AY BE
SPECIFIED AT A. LATER DATE TO INVESTIGATE AND MEASURE CERTAIN SUS-
PECTED SPACE PHENOMENA.

AFBMD AND LOCKHRED MISSI . SYSTEMS DIVISION WILL PROVIDE
SECURE ARRANGEMENTS SO THAT THESE . . • ./OADS CAN BE HANDLED ON A
SENSITIVE BASIS.

IN CONNECTION WITH SOME POSSIBLE PAYLOADS, IT APPEARS
THAT THE DUD CARRYING CAPABILITY OF THE VEHICLE SYSTEM WILL BE
TAXED. THIS IS TURN WILL DICTATE LOW ALTITUDE ORBITS.

PART II. WS117L DEVELOPMENT PLAN.

THE ARPA HAS PROGRAMMED $215 raLLIoN FOR OBLIGATION IN
FY 1959 ON BEHALF OF TEE NS 117L PROGRAM.

THE TOTAL OF S21S MILLION IS INTENDED TO COUR THE

1111111110
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REM WDDARDO
ACTION WDTSR
6 Aug 58

F.

PAGE TWO
-P 061933Z Zip

 HQ USAF WASH DC
TO RJWZBK/COMAFBMD ARDC INGLEWOOD CALIF

PART II. (CONTINUED)

THE 117L PROGRAM PRESENTED TO ARPA ON 24 J 1J-NE 1958.

gm FLICKENGER'S PROGRAM (SUBSYSTEM L ESTIMATED AT
$7.9 MILLION).

C. $18.0 MILLION LORTH OF LONG-LEAD TIME ARTICLES ;,:CEbSiRY
TO ACCOMPLISH THE PROGRAM IIA AUGMZ.TATION PLAN REFERENCED IN lAliT
THIS MESSAGE.

' ($13.0 :MILLION IS BEING FDDOW:MIED BY ARPA IN FY 1960 TO COMPLETE THE
PURCHASE OF THIS AUGKENTATION PROGRAM.).

_3. MR. GISE OF ARPA HAS REUESTED THAT THE REVISED DEVELOPMENT
PLAN REFLECT THE SANE P-300 COGT3 AG FREGEN= TO ARPL'ON 24 JUNI.::
1958 (; 23.4 MILLION).

4. DESIRE YOU EXPEDITE SUBMISSION OF NEU DEVELOPi .aNTLL AND
FUNDING PLAN IN AMOUNT OF $215 MILLION TCGETHERWITH AN ASSESSM=
OF THOSE ELEMENTS OF THE PROGRAM THAT COULD BE CONDUCTED ON A MORE
OPTIMUM BASIS IF ADDITIONAL FUNDS WERE MADE AVAILABLE, AND THE
AMOUNT REQUIRED THEREFOR.

PART III. REQUEST THIS HELDQUARTERS BE ADVISED:

FEASIBILITY OF MEETING NEd THOR-WS117L FIRING SCHEDULE
OUTLINED IN PART 1.

• EARLIEST DATE ANTICIPATED FOR SUISSION OF NEd DEVELOPMENT
PLAN..

PART IV. BUDGET HAS COORDINATED.

WDSMCC-58-2109
Series :)

CY  /  of
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f .	 SUBJECT:	 Responsibilitiei of School of:Aviation Medicine in the .

i'.	 ,	 ARDC Biosate/lite Program, Subsystem L US-117L

2,	 TO:	 Commander
. Air Univessity'

Y	 Maxwell Air Force Base

(	 Arab :..C: 	 -
1

,Pursuant " to the directive of the Commander, Aix Researchand
Dev,, lopment Command that all USAF biomedical resources be used in sup-

e.	 port of subject program, agreements have beep reacIled between repre-
sentatives of Eeedcuarters Air Research and Development Command, Bead-
quarters United States Air Force, Air University (Headquarters SchOol
of Aviation Medicine), Air Force Missile Development Center; and .Wright
Air Development Center, coneerninz,,- technical responsibilities, to be
assigned • to the School of Aviation Medicine.

As.the result of the meeting referenced in paragraph 1, the
incloeed etatemz;nt of policy ip hereby 1..ublished as Supplcmcnt No. 1
to the letter from this headquarters,	 dated &June 1956, subject:
Bioeledical Aspects of the Ballistic Missile Progrz.m. Provisions of
paragraph 4, referenced , letter, in conflict with policy letter for sub-
system L, will be disregarded.

FOR THE COMMANDER:

I,1Nr; U SATES AIR FORCE

Ar :few: Air Foictr {.:!

rii,1-.ingtOrr 25, D. C.

;,K2 August 1958

1 Incl
Supplement No. 1, Rq ARDC	 1.

Letter, 6 Jun 1958,. subj:
Biomed Aspects of Ballistic arti a„.thl	•
Missile Program, 8 Aug 1958 i;:t.„„(,
(S)

q.
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ADVANCED RESEARCH PROJECTS AGENCY

WASHINGTON 25, D. C.

ARPA•Order No. 17-59

Sept. 4, 1958 

14ArNiajlt.
ARDc iteAot;ute-ta* 4 . 6411> g AR•Pd

tAA— 4640011 1
TO:
	

Commanding General
Ballistic Missiles Division,

t
	 Los Angeles, California

Date

ti

1. Pursuant to the provisions of DoD Directive 5105.15, dated
February 7, 1958, you are requested to proceed at once on behalf of
the Advanced Research Projects Agency with the project specified be-
low. Additional details and directives will be issued by ARPA from
time to time and will become a part of this Order when so specified.

r;

Z. You are directed to provide two cor_EzIste'LlatA/211Lcon-
euncfiguration vehicles for space project lahings 41a4itawasar9=113:E2=2-- ..;;.t•t..-1 (..it'ra r-.1

..az:f14(69: The estimated cost for these two vehicles excluding payload, 	 Iti Z

is $4, 840, 000. . 	 '	 t77 a stii

MTECTEd-rciiiialtrarilpMtrrereirrof
tima-ae.r.orid-atages..and.4,wa..third.“ages-ler-trae-ers-tater-clirretrd-b-y
-AAA.	 Ce-r,--e-v,e6 • W-2J

.
r	 4. You will submit as soon as poisible for review and approval

by the Advanced Research Projects Agency a detail development and
related financial plan covering the program., These data shall include
a time-phased schedule of work and estimates for work to be performed

,,	 (a) by BMD, (b) by 'contract, and (c) at other Government facilities.
ro	 In preparing the development plan, the relative emphasis on the seg-
k
'1 	 merits of this work should be discussed with ARPA.

5. This Order makes available $4, 840, 000 under appropriation
and account symbol "97X0113. 002 Salaries and Expenses, Advanced
Research Projects, Department of Defense" for obligation by the Bal-
listic Missiles Division on behalf of the Advanced Research Projects
Agency only for purposes necessary to accomplish the work specified•
herein. These funds are immediately available for direct obligation
and for use in reimbursing the BMD for costs incurred under this Order.
Upon approval of development and financial plans, as required herein
or in accordance with amendments to this Order, these funds will be

GNrylincreased as appropriate.
4 114-11.*
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ARPA Order No. 17-69
Amendment No 1

29,...4.„.„,:lattg. Date

TO: Cornmander
Air Research a.nd Development Commani
Andrivve Air Force Bass
Washington 25, D. C.

ARPA Order No. 17-59, dated September 4. 19 SI, is hereby" •
amended to redirect the responsibility for its execution from thd
Commander, Air Force Ballistic Missiles Divisicai, ArkDC, to the
Commander, Air Research and Development Cceumaxid.

cc: Secretary of the Air Force
Corrunander, AFBIAD, ARDC

J.

•

"x"".%"•2900131411k...MN;SY.-:41,41'.***.
77-rIrr '.11;:n71: "...7,:-.7.77.777,2W 	 .

1.4;i4	 - •• •1"-	 '	 . •
.	 .	 .	 .

tr.a. .gr-

/



ADVANCED RESEARCHI :x	TS AGENCY
WASHINGTON 25, D. C.

ARPA Order No. 17 59
•

Amendment No. 2

October 17, 1958 Date
top

You are requested to submit as soon as possible a schedule
of availability of the vehicles herein ordered

W.	 son
Dire

cc: Secretary of the Air Force 	 •

pi

-- TO:	 Commander
Air Research and Development Command
Andrews Air Force Base
Washington 25, D. C.

Paragraph 2 of ARPA Order No. 17 1.•59, dated September 4,
1958, is hereby changed by deleting the words "in January and Feb3,..u•-:
ary 1959." Paragraph 3 of this Order is deleted in its entirety.,/

The purpose of this amendment is to permit the vehicles
scheduled in January and. February to be made available to NASA.
It is understood that they will place their own order for those vehicles.

ARPA Order No. 17-59 as herein amended provides for the.
delivery of two complete vehicles to ARPA and includes the funds
therefor.



ROJ ECTS
WA SHINGTON 25 0. C.

NOV '2 1958

Sir:

In confirmation of my recent conversation with General
Schriever of AFBMD, it is AMA's desire, and you are hereby
requested,to revise that portion of the DISCOVERY test series
which deals with biomedical payloads. Of the five originally
programmed launchings, it is now planned to eliminate two of
the small primate shots. This leaves two mouse containing
payloads and one small primate payload. The two vehicles
freed by,this change shall be reassigned to the launching
schedule requested in our ARPA Order 17, as amended.

Additional changes in the DISCOVERY program are being
formulated in accordance with budget level considerations.
These changes will be brought to your attention as soon as
they are finalized by issuance of an approved scope of work.

Commander
Air Research and Development Command
Andrews Air Force Base
Washington. 25,D.C.

cc: Secretary Maclntyre
General Schriever

•

'i4,465614)
4701_t-1

Ar I



UPON REMOVAL OF ATTAMMTS THIS
DO;U:L.:T	 UNOLA:;311,1J0 

D'/ I(-5 11
I.

ADVANCED RESEARCH PROJECTS AGENCY
WASHINGTON 25, D. C.

ARPA Order No. 17-59

Amendment No. 3

November 26, 19 58	 Date

TO: Commander
Air Research and Development Command
Andrews Air Force Base
Washington 25, D. C.

ARPA Order No. 17-59, dated September 4, 1958, as amended,
is hereby further amended as follows:

Provide or the delivery of an additional eight Thor -based
vehicles and two Atl -based vehicles. The attached inclosure depicts
the desired vehicle ca acity for these vehicles as well as the capacity
for the two Thor-Able hicles (Nos. 1 and,) purchased under Amend-
ment No. 2, dated Octobe 17, 1958.	 The latter two vehicles are as -
signed to the navigation an• cloud cover programs of ARPA.

AJ, &44•e-/I4d	 /6 4-14/11
Submit within 30	 adevaysdevelopment and	 	 financial

plan for the above program fo review and approval by ARPA. A
separate development and . • itial plan shall be submitted for the two
vehicles procured under Amen. 	 ent No. 2. The development plans
should include the earliest ivssi.le launching dates as well as your
recommendations and estimated	 •sts for systems integration assum-
ing that payloads will be*provided.

Study the necessity for c nstructing a new Thor launching
stand in support of the above progr	 in the general area of the pres-
ent Vanguard site (Launch Stand 18A) The receipt of thi's study prior
to the receipt of the financial and dove opment plans would be desirable.

Pursuant to paragraph 7 of 	 A Order No. 17-59, dated
September 4, 1958, reporting on this Order will be accomplished by

•

re:4100!autfgrAse.m...10041.A.F409.-'-',........



WA Order No. 17-59
- Amendment No. 3

submission of monthly progress report. This report, which is to be
submitted in accordance with procedures outlined in Attachment No.1,
represents ARPA's total foreseeable requirement for recurring r*-
ports based on this Order.

5. The fund availability under WA Order No. 17-59 is hereby
increased from $4,840, 000 to $5, 090, 000 under appropriation and ac-
count symbol. ',97X0113. 002 Salaries and Facpenses, Advanced Research
Projects Agency, Office of the Secretary of. Defense." This increase
will provide partial funding for the work assigned above.

ohms=
Director

2 Ids.: (Address only)
Attachment No. 1
Veh. Requirements List

cc: Secretary of the Air Force

2

/ CCP3
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Attachment No. 1 to 	 ARPA Order No. 17-59
Amendment No. 3

.PREPARATION OF MONTHLY PROGRESS REPORT

This report will be submitted in two parts, a Narrative Section and
a Milestone Progress Section.

Narrative Section. A letter report will be prepared each month by the
addressee of the above numbered ARPA Order, giving a narrative account
of work performed under the Order. The initial report will cover the
period through December 1958. Subsequent reports will cover work per-
formed during each month thereafter. The report will be submitted in
quadruplicate to the Director, Advanced Research Projects Agency, and
is due within 10 days following the close of the month reported. The
ARPA Order number and subject of the project should be stated in the
heading of each report.

The report will be in letter form and generally not exceed three pages
in length. It will present a narrative summary. of work performed, in-
cluding technical status, major accomplishments, problems encountered,
future plans, and any action required by ARPA. The initial report should
include an introductory preface outlining the background, objectives, and
assignment of responsibility for the project. All reports should include
photographs and illustrations as appropriate.

Milestone Progress Section. Instructions for preparation of this
section, which requires use of a standard format in reporting actual
progress against planned progress in accomplishing major milestones, will
be issued at a later date.

• -c

.••••••••••••n•n••••n•••n•••••••••••••••••••1••••••VCC,



Vehicle

Desired
Launch
Date

VEHICLE REQUIREMENTS

Payload	 Orbital	 Launching
Gr. Wt.	 Altitude	 Azimuth
(lb. )	 (NMI)	 (°)

Stabiliza -
tion

Type

Thor -Able* May '59 225	 500 44 Spin
Thor -based Aug/. '59 350	 300 44 Spin

3. Thor -Able* Sep.	 '59 225 -350	 500 -300 44 Spin
--at Thor -based Oct.	 '59 240	 250 180 Complete

5. Thor -based Oct.	 '59 350-650	 300-400 45 Spin
6. Thor -based Nov.	 '59 650	 300 45 Spin

Atlas -based Dec.	 '59 500	 19, 000 90 Rough
Thor -based Jan.	 '60 650	 300 45 Rough

—9. Thor -based Feb.	 '60 350	 500 180 Rough
Thor -based Mar. '60 300	 250 180 Complete
Thor -based Mar. '60 240 -300	 250 180 Complete

(350)	 (500)•
A Atlas -based Apr.	 '60 Backup for 6, 7, or 8 Rough

*These vehicles were ordered by ARPA Order No. 17 -59, Amendment No. 2;
No. Lis designated for navigation satellite and No. 3 is designated for a cloud
cover. satellite.

1111.111111RIMM e --/2 14 P-3



PP RJWZBK
DE RJEZFF 19C
P 262100Z

jj. FM COMARDC ANDREWS AFB MD
TO COMAZBOD ,ARDC INGLEWOOD CALIF
BT
/S E C R E T/ FROM RDZGW-11-39•E.
FOR WDGE, COL HAMILTON SMCLN INFO WDZ, COL CURTIN, WDZD, COL SHEPPARD,
WDZW, COL . EVANs, THE FOLLOWING LETTER FROM MR .JOHNSON, AkPA,
TO COMDR AFDC IS FORWARDED FOR YOUR ACTIONS ADDITIONAL COPIES
ARE BEING SENT To YOU BY MAIL. QUOTE CLN SIR,. IN CONFIRMATION OF
MY RECENT CONVERSATION WITH GENERAL SCHRIEVER 017 AFBMD, IT IS ARPAS
DESIRE, AND YO.0 A.RE HEREBY•REQUESTEb, TO' REVISE THAT PORTION OF THE
DESCOVERY TEST SERIES WHICH DEALS WITH BIOMEDICAL PAYLOADS. OF
THE FIVE ORIGINALLY PROGRAMMED LAUNCHINGS„ IT IS NOW PLANNED TO
ELIMINATE .TWO OF THE SMALL PROMATE_SHOTs. THIS LEAVES TWO MOUSE .

5174
c 0

RECEIVED

/:%;
'ADD A 	 ,r1RDC

ACTION 

26 NOV 1958 21	 28

InFo:	 *a

IA"
v.2

PAGE TWO RJEZFF 19C
CONTAINING PAYLOADS AND ONE SMALL PRIMATE PAYLOAD. THE TWO
VEHICLES FREED BY THIS CHANGE SHALL BE REASSIGNED TO THE LAUNCHING
SCHEDULE REQUESTED IN OUR ARPA ORDER 17, AS AEIINDED. PARA.
ADDITIONAL CHANGES IN THE DISCOVERY PROGRAM ARE BEING FORMULATED
IN ACCORDANCE WITH BUDGET Li.,VEL'CONSIDERATIONS, THESE CHAN(.4ES
WILL BE BROUGHT TO YOUR ATTENTION AS SOON AS THEY ARE FINALIZED BY
ISSUANCE OF AN APPROVED SCOPE OF WORK, SINCERELY, ROY W. JOHNSON
UNQUOTE LETTER IS DATED 25 NOV 58.
BT
26/21102 NOV RJEZFF
PLS ACK1 MSG
RECD 1 S MSG OUT
KV
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7rojez.tt and s4te- areri./s'Y 11.4 a Cli=g3 tart/ea to vitel
fiacratary	 141: 41x, nroef Attut '	 Deputy etkif.aft	 StaiTa
Dirreloppents witAk .sokopy to the A#531.*trat tisoretrary Gt: 'WO ..04:r
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CIr /)13C;QYZJIL.lipt;*(0.1A Projeat sai1301/1A.T Programs

In accordance Alt ou‘ as***isift4 o1 y**t**42tir, it i* requested
that the following instructioni be-iorwar404 to SILO etane00434 th
DISCOVERMR-1114R project met arTia programs:

"Recant fiscal determinations incident to t	 lation ef the
1960 r,u.i.,.:F‘ut b-kre4.11	 C3.1Z IR Ateit	 itmitm a tut s,:2711.114.1t Div,relop-
them 1-.;r4:,gioul. .Furtherzooro, tho inception of the 111;:.SCOY.r.a.L.Jt
gra= se it i constituted from elements also creates rs, requirenleslt for

management determinations,

rf-sP i1/4 0 to tb#0 10 4 W1%104404 the AB.PA /staff her propcmed
reorientation of the two progre=o0 The det4.1s of the prerposal.have

f--11,11!.sh.ed to Program 14dinnegernsatpersonnel of the Air force
Aclatovslesieza.;:, the temoz.P.:tis.tc: 

ill ULM./ iurtner Otaifed shldy cm*	 m.ade by the	 r•tj 41; t't

sonzel, it is the pu:epose of tai mezno ..randum to request such a sttud.r
and presort the fi-ae.Ings for air joint consideration. ,on the 150..of
Doceinl,or. 1'4 Li car' objective to retch a final determixnaion as to tl.,4
co.atent a the programa for Y'V 1960 and balance of rz 1959,  Li thiaT
xri.sjor elements by 17 December.. 2

•

"The actions suggested . in the ARPA prepoirel ahauld cede be re.
viqwed wIth the objective. of itatermining fiscal and project tine.r.zy,

V‘Th.ere contract ean.ceIlations bre involved, AA atiVicroexa of
industrial impact should be inertia, 14 general, tii goal shou..td be to
determine the praeticality of =uniting the downwar. d adjustments suggested,
the cost in time ai money for *ploroenting the now prograizi elements
ratgested, and alternative : ettggestiens where Program elements suggested
by the ARPA. staff are determined. to be irritpre,ctical.; .

"For the purposoo at this review, it should, be r.eirt=eci the deve.to...:-...
Mont rosourcete available will amount to $2 .110million hi rift!! 59 and
$160 million in ry 60. Intelligence requirements as they might influence
the, for4..tas,..tiva should ho based on the beet information that can be 114zt'da
ay aii:1-..1c, it the t.ilfte period provicir.d.. it in recinnize.d. 	 fulil 3" 1..:11.1r.te

;trl :7,17.1n 0 t	 Tr;z4ii avfXsabie batt:	 Evicg;libt.t.t;



.	 •	 •	 .
}L:ortver, it ceeme	 Cut atVbc;,,,mtly tezraa* 1 ett :M*4XIGZ 19 crc,
1ta	 Ike t 3iertnitm..:4•• ;or• firociii4was which are neceecary f the
formulation of final dovelorrAcut plan.

"In the interim period, unti!. the maPr program elecibiene are
finalised? the. Air r4;17.T IIallistic	 aboulti sec directc4 tt
vriaold any major ittn4 commit /m:1 tiz.at	 beyon4 the ecope of thi-
ARPA	 In thot:e areal, that mtpit b	 deeisznate4 for canoe/14'40a,
-no TPAatoriel Trw.a•roment.e. should be authorized boyon4	 al.oluto
rninirmun ne;_'. 4-4:issary for preventing the cc-ntinuity of cori .;.neering offort.

Boy	 Johz;i1,1

Roy W..•
Directoi.•
•

cc: Mr. Lew Meyer, Mr.t...T3F

.41
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i- i Yl OA DS IF T}- SFR I ES OF 13 12.1..tall_...V.EILLC.L.ES, • YOU SHOULD

firftRFOrilE PLAN TO HAVE AVAILABLE IVIE-RNAL coteiPONE	 F2rZ  2 PRIMATE
BACKUP PAYLOADS
BT
THISAC MSG .
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ARPA Order No. 48 -59

ARPA's total foreseeable requirement fur recurring reports based on
this Order.

The utilisation of equipment and materials procured in con-
nection with this project for other projects is subject to the direction
of ARPA. Notwithstanding, final disposition of such equipment and
materials shall be made in accordance with standard procedures. Any
technical and scientific information relating to work under this Order
which may be published from time to time shall give appropriate credit
to the ARPA project. No scientific and technical progress and status
reports on ARPA's projects or final completion reports prepared spe-
cifically at ARPA's request shall be made available to other agencies
or individuals without approval of ARPA.

Sec/Air shall be responsible for preserving the security of
this project in accordance with the security classification assigned and
the security regulations and procedures of the Department of the Air
Force.

B. Notwithstanding any other provisions of this Order, the
Secretary of the Air Force shall not be bound to take any action in con-
nection with the performance of this work that would cause the amount
for which the Government will be obligated hereunder to exceed the funds
made available, and the obligations to the Secretary of the Air Force to
proceed with the performance of this work shall be limited accordingly,
The Secretary of the Air Force shall be responsible for . assuring that
all commitments, obligations, and expenditures of the funds mede avail-
able are made in accordance with the statutes sad regulations governing
such matters, provided that whenever such regulations require approval
of higher authority such approvals will be obtained from or through the
Director, ARPA, or his designated representative.

•

son
or

1 Incl.:
Attachment No. 1 111111.0% 



ARPA Order No. 48.59

December 16, 1958 Date

TO:	 The Secretary of the Air Force
Washington 25, D. C.

Pursuant to the provisions of DoD Directive 5105. 15, dated
February 7, 1958, you are requested to continue on behalf of the Advanced
Research Projects Agency with the project specified below. Additional
details and directives may be issued by ARPA from time to time and will
become a part of this Order when so specified.

The study, development, and launch operations associated
with the Thor program, heretofore included in ARPA. Order No. 9-58 for
the Sentry Program, are to be continued as an independent project iden-
tified as the Discoverer-Thor Project (U).

At the conclusion of the present program review, the costs
allocable to this prOject since J. tily 1, 1958, which have been charged to
ARPA Order No. 9-58, shall be identified and tranefered to this Order,
at which time the' funds shall be adjusted by ARPA as . appropriate. You
are requested to Bubo* to ARPA by January 15, 1959,'- a financial plan
which will be the basis for determining the division of funds.

The Director, Advanced Research Projects Agency, will pro-
vide policy and technical guidance either directly or through designated
representatives. The Secretary of the Air Force will be responsible for
arranging for the detailed technical directions necessary to accomplish
the specified objectives and to comply with ARPA policy and technical
guidance. This general relationship may be specifted in greater detail
by amendment to this Order if such action is necessary.

C

5. The Director, Advanced Research Projects Agency, and the
Office of the. Secretary of Defense will he kept informed of the status of
work assigned under this Order by a mbnthly progress report and a semi-
annual technical report to be prepared and submitted in accordance with
procedures outlined in Attachment No. 1. These re orts re resent

ifiDGSLI	/ 9= '71
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Attachment Nes 1 q.,., ALA. Order No. 411,49....

PR.EPARAT1OX OF REPORTS

I, Monthly Progress

- This report will louhmitted in two parts, a Narrative Section and a
Mile stoats Progress- Beetle'

I.

Narrative Beaten.. , A3etter report will be submitted for	 firstrst sad
second meathi--of sack 'calendar quarter by the addressee of the above numbered
ARPA Order, giving a narrative account of work performed under the Order. A
special report to prescribed as an AmendMent to ARPA. Order No. will be
substituted in lieu the letter report for the final month of each calendar quar-
ter. The initial left.. report will cover the month of January 1959. Each month-
ly letter report will be.	 • tted in quadruplicate to the Director, Advanced
Research Projects A4031C and is due within 10 days following the close of the
month reported.	 The ARP Order number and subject Si the project should be
stated in the heading of each	 t.

The report will be la 	 form and generally must exceed three parts in
01110'Mt bill 'Present	 id;laciudiart tech-

roblems encountered, future plans, and
report should include an introductory

jecti s, and assignment ef responsibility
d include otograpiss and illustrations as ap-
tive negati e (kodalith master) for each illus-

practical, fo use in presentations or reproduc-

Ni(,)\-_, nice status, major accom.plishme
Lay action required by ARPA.

\ preface outliniag the background
for the project. All repor
propriate. In addition,. an
tration should be included, 	 re
time.

w hick requires
planned progres
date.

s Section. Instructions fa reparation of this section,
standard rmat in reporting tual progress against

plishing major milestones 	 be issued at a later

IL Semi-Annual ethical Summary Report

A technical summary report will be submitted semi-ann y for periodb
ending June 30 and December 31 of each year. The report will pr ent a con-
cise and factual discussioa of technical Railings and accomplishmen during the.
period. The initial technical inunmary report will cover work perfor 	 during
the period January 1 to June 30, 1959. The report will be submitted quadru-
plicate to the Director, Advanced Research Projects Agency, and is due within
30 days following the close of the report period. Additional distribution y
specified by WA at a future date. Upon completion of the project, a final
report will be submitted summarising the entire project. The final completion

h.	 report will be submitted	 Of Aka regUlai'seMi4amival report to reach the
Director, ARPA, within 60 days following project completion. The ARPA Order,
number and subject of the project whould be stated in the heading of each reporP,

u/Oer	 errif
wo-fi ueloo &vos WDZ, WO
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tW.DRP.11DM FOR Gann SCERT-Engt

SUBJECT: Discoverer Launchings

,.. 	 ‘, i

' 1,....--*/‘ “
i	 .0 0':'

,.:
i 4	

,

'	 1. It is obvious that the	 err orbits of the subject
lalmohings rxight be a matter of international
COneern.	 •	 _

2. We are assuming that the currently approved. planning
docturients give cameral aPprova2. for the series and. for etch --
1.s.1.1z1ch.

3, 1:e furthe,r azs-aute that action will be taken by
ok.trstif or kr/ higher MD af,;encies - to atiapead. a partioultn-

le.-:„;:ach th.rott5b. notification of WD if political factorts
so reQuire. Ulla assumption, perttias to the first and all
succeeiltry 137:aches..

Cor;r tdralshca:	 Lam=. +?' L. Etlia,;$
vt,m Ritlaral	 Colorgia, USAF

VIDZ	 Director for W 117-1,
-- Col Shen-08.Tel
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PP R.ITi2P1(
DE RJE7HC: 33/
P :50152e7.
FPI HQ USAF WASH DC
TO RJ'47r g 1COMAFT MD INGLEWOOD CAL IF
INFO RJE2FF /COM ARDC ANDROS AFR

//5 EC R E T// FRO! AF AT 5 it;.)19
EUPJECT IS ARPA ORDER 14ZS-9 DATED 16 DECEMPER 1.58
REFERENCE MEMO FOR UNDER SECRETARY OF AT SW!../: REORIENTI;TTON

"SE NV? P R.1) G RAM D TED s17 D EM:AYER 195t ROM D I REC T O '	 tk ARPf, W
LISTED POSS PLE DETAILED PROGRAM CHANGES AND FUND INC S ITU ATI ION.
ARPA OF:DER	 STATES 'IN PART "PAR 2 THE STUDY, DEVELOPMENT AND
LAUNCH OP ER AT IONS ASSOC I ATED WITH THE THOR P ROG RAM	 HERF.T0F0 RE
INCLUDED IN ARPA ORDER NO 9 .-56 FOR THE SENTRY PROGRAM. ARE TO PE
CONTI :QED AS AN INDEPENDENT PROJECT IDENTIFIED AS TN F: ISOOV ER
THOR PROJECT"'

PAGE TWO EJE7HO 531
*PAR 3. T THE, CONCLUSION OF THE PRESENT PROGRAM

REVIR, THE COSTS ALLOCAPLE TO THIS PROJECT SINCE JULY 1, 1955,
H ICI< HAVE PEEN CHARGED TO ARPA ORDER NO. 9 •• 58 Sti ALL PE

IDEt4T DIED AO TRANSFERRED TO THIS ORDER, AT WHICH TIME THE FUNDS
SHALL PE ADJUSTED PY ARPA AS APPROPRIATE. YOU ARC REQUESTED TO
SUPPLIT TO ARPA PY JANUARY t, 19,9, A FINANCIAL PLAN Tam WILL
PE THE P AS IS FOR DETERMINING THE DIV IS ION OF FUNDS."

REQUEST THAT AFPMD PREPArtE •THE FINANCIAL PLAN AS NOTED APOVE
102 SU;MISSION TO Inn HEAMARTLR5 ON 1i JANUARY AND &Y;i:ie!

JANUAieff.
t T
.1.,6/2.5•21i 7 DEc FIJE?fl

en -r r)

;77
.t41L-'---

Da !Z'.

flOj Lf0i1)6,;6'

•

ke)D-T—c
t_d4J 06-
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;•• • !FM COMDR rassia DIVE
RJWXBK/COMAFBMD HQ ARDC

'INFO ZEN/AFBMD FIELD OFFICE VANKNBERG AFB
In"

• /Z E C R 1 T /C-55. PERSONAL FROM GENERAL- . WADE FOR GENERAL
SCtRIEEfL INFO 1.7DCE V AFBYD FLL. OFC VAFB.. • REFERENCE YOUR SECRET•

n •

	

	 ESSAGE	 !DTI 2-33-Ei DATED 3 FEBRU AR Y . 195.9. T HIS. MESSAGE IN. FIVE
PARTS . PART I. WE AT 1ST" . M/SSILE DIVI S ION: ARE COGNIZANT OP THE.

k • • NATIONAL IMPORTANCE OF TEE THOR /DISGOVERERLAUNCHES C' 	 LED?.
VANDENBERG AFB AND RECOGNIE TEE NECESSITY :FOR A • RIN SAY posTxor
FOR USE BY THE CONTRACTO R U 'SUPPORT . OF• THE PROGRAM. PART II. I
WILL INFORM MY PERSONNEL THAT RIM BAY POSITION NUMBER 4 WILL RE

4	 ItTV,.: TO Tn etlire t ere AS • I-j7171-:7D-OP UNTIL	 j11).v 
1 .LnPUnA g Y L1 11L1.FT1	 Uk 0AY POS j TiCi	 Uribtri	 FOR THE

PACE TWO RJWXFK 10
COVERER PROJECT CANNOT INCLUDE A -NY O1 THE CHECKOUT EQUIPNENT
NECESSARY FOR SUPPORT or TYE s1-75 IWST PROGRAM. PART II I. Thi:
USE OF BAY 4 WILL NOT ALTER TEE TURNOVER DATE AND 1ST MISSILE EX-

- ECUTIVE CONTROL OF THE RIM FACILITY PRESENTLY PLANNED FOR 1 rAF;_
PART IV. REFERENCE SITING OF TEMPORARY BUTLER BUILDING AND
ADDITIONS TO RIM, REQUEST THIS HEADQUARTERS BE CONTACTED IN

; INITIAL PLANNING STAGES. PART V. IT IS POINTED OUT THAT-THE WORKL6
I ASSOCIATED WITH SUPPORTING THE THOR/DISCOVERER LAUNCHES
:COMBINED WITH SUPPORTING ON VANDENBERG AFB TPE RECENTLY PROGRAVEF
720TH GUIDED MISSILE WING HEADQUARTERS AND SUBORDINATE LIIITCH
SQUADRON PAS CERTAIN DEFINITE MANPOWER IMPLICATIWS, A nANPOWEF

!ANALYSIS IS BEING INITIATED, THIS DATE. ir VIEW OF TIDE AB:VE IT
iMAY BE NECESSARY FOR ME TO SOLICIT YOUR SUPPORT IN DEFENDIPC:
.ADITIOALYANPNER REQUIRTKENTS TO SAC AND USAF,
ET .	 .
c„UI.t22 UR EJYY.FK

1
•



10s	 Commander
Air Research end. Development Command
Andrews Mx Force Base
Washington 2j, D. Co

Three (3) new development plans, DISC-0,,imm„	 eux1
MIDAS, describing the reoriented 1-M 117L Proucaz, have bezm forwardea
directly to the Assistent Chief of Guided tiissiles, Ileadexusters, taw.
This action has been token in order to meet the requirements of the
B.eadwartera, USAP, imposed presentation schedule for these plans.

Normal distribution. will be made to your head.cunrters
i=ediately upon complat:i.on of the reproduction of the p13ns.

These development plena propose joint AIPA-Air Faurce fundirz.
In each plan Air Force and ARPA costs are separately identified. its
separation of the tot el. pmgrara cost into Air Force cost	 AiiPA cost
has been mule in accordance with available gui.dnuce.

•

Briefings on these programs Were given to Beadqu.srters, USAF
and ARPA during the period 29 January to ihrobritary 1959. These play
have been drawn up to reflect the Air Force•A.RPA agreed funding levela
for SENTRY and 1)13 	 and the M.r Force recommendations for fund.-
inz of1.1.1.7.A3. At the directive of licadquarterz,- 	 certz	 e.>sts
are not identified in these plans. Separate funding 	ectic'n will be
required in sane cases.

a. Advnce  planning (design) funds for Military Constructiaa
Program (MCP) items have not been included The required sums are; ;.
FY 53 - $900,000. (already provided), PT 59 - 14:ee/1,000. formerly on
ARPA Order 41-59, and 4937,o0o. in P•313 for MIDAS.

b. Operations and maintenance costs end other sulsport items
are not shown. Them:Ii/ill -be included in the appropriate Annual Finvalcira
Plans.

V.	 •



WDZW	 61(11 Feb 59)
Mai Ford	 1816

It must be emphasized that DISCOVInnt and SENTRY Programs
are interdependent programs and partial approval of either program
yill -require reconsideration of both efforts. Further, in the
interests of economY and efficiency, the mnas Program is based on
the asuumtion that thet . proposed DISCOVERIE and-SEKITRIC ,P=grems are
approved in their entirety.	 •	 .

In the past year the WS 11% Program hst.een pleated with
instabill.ty, inadequate or ;untimely decision * or the laet of adeci-
sion at all. This instability culminated in the reorientation of this
program in December 19581 which is the primary purpose for the submits-

;	 sion of these nev plans. Additionally* a serious funding problem has
been encountered particularly in the present new. year. This
problem is related to the incremental funding of the WS Ira, Program
on a month to moth basic. This funding condition ho steni se an other-
wise difficult job more difficult and has been the cause of considerable
concern within A11114D and its contractors.

7.	 in order to stobilise the program and initiate contractual
actions) for the continuation of the program, Air Force Ileadquerters
has been revested to take expeditious action to e.ccomplir.h the
foiloving:

a. Xmmediate release of the remaining fiscal year 1959 fundo.

P

	

	 b. Early coordinated Air Force end ARPA approve1 of joint
procrams.

SIGNED'
4 

Copy -furniahed.:
Assistant Chief of Stiff

for Guided Missiles? liq USAF

0.i. RITLAND
Mg. Gen.; USAF
like Commander

•
WDP 

•••

UMW 59-t •

Cy i-,2":oe



-Fora.
.

r.The Secretary .01	 r-
Washington 25, D. C.

The program objectives and related Winding for the
-DISCOVERER program as presented to ARPA February 4, 1959,
are, in general, approved.

It is particularly noted that this Approval pertains to the
bicl, Prc'grault _

Accordingly, ARPA Order No. 48-59, dated December 16,
1958, is hereby amended to make available taft& 300,000 under
appropriation and account symbol "97X0 - 3.002 Salaries and Ex-
penses, Advanced Research 	 -Department ofDefense. "

The decrease of $1, 700, 000 in the,kmii)unt authorized from
the $106, 000, 000 requested in the DevelopMeia '..Plan has been ex-plainedloyour staff.

The Development and Funding Plan, dated January 30, 1959,
pertaining to the DISCOVERER program, is being reviewed and
specific comments relating thereto will beed for further
program guidance.

ohnson
rector

Copy to: Commander, ARDC

_
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JOINT MESSAGEFORM
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SPACE BELOW RESERVED FOR OOMMURICATION CENTER

ACCOUNTING
SYM BOL. 

AF
•

COMDR. AFISMD (ARDC). LOS ANGI:LES. CALIFORNIA 
I	 To: GOYS, USAF, WASH DC

-

I

FROM

"•••-•.3.4..i

CLASE•IFICATION
OP' REFER E NC E

SPECIAL. I N$TR U CT IOrl

SECURITY

ACTION 
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AIR FORCE BALLISTIC MISSILE DIVISION
' HEADQUARTERS

AIR RESEARCH AND DEVELOPMENT COMMAND
UNITED STATES AIR FORCE

Air Force Unit Post Office
Los Angeles 45, California

hi reply oddness both communication and envolepo Io

Director of W...315A-,
Attn: WDTI

14r. D34 W _Douglas, Jr.
President
Douglas Aircraft Company, Inc.
3000 Ocean Perk Boulevard
Santa Monica, California

Dear Mr. Douglas:

A review of material recently presented to the Air Force
Ballistic Missile Division concerning problems arising from failures
and abnormalities in equipment which affect the reliability of the
Thor weapon System does not show in definable terms, the existence
or the reseonsibilities of a reliability organization within the
Douglas Aircraft Company. I.L.1,r.ra..r failure- -reporting nyr'r-nr; prim'
emphasis rests upon your inspection group which hes no functioning
reliability organization. Although a reliability organization at
the Douglas Aircraft Company exists for Thor, it has been apparent
to us that this group does not have evidenced, top management pport
and is located in a position of low responsibility in your management
structure. Our true concern is that no reliability organizetion,
nor the information derived therefrom, can be satisfactory unless
it is properly manned and placed at such a level within the manage-
ment structure of a cc,xpany as to make it the controlling agency
for the follov-up of failures, and malfunctions in (Tal ley control,
engineeri.ng, management, inspection, and technical 'writing agencies
within the company. This role within your company is given to your
inspection group and one cannot find real evidence that they, in
fact, do accomplish this mission.

.	 _	 .
It is therefore propose&that4onriitiew-the structure of your

reliability groups insofar as their organization and stature is
concerned that you can satisfy yourself that you are adequately
prepared to meet the reliability challenge that faces US. The Thor
Program has been outstanding in that as -a-major weapon system, it
ves deployed in the field only three years after its inception. In
the wake of this accomplishment, we have the equa l ly prodigious Usk
of achieving overall system reliability of 80 to 90 l'ercent by the
ena of this ytex.

•	 ' 	 .

4



AFBMD Ltr to Mr. Donald W. Douglas, Jr.

To insure that ve viii realize this goal, 'we request that the.
Douglas Aircraft Company take the necessary steps to establish a
strong reliability group to serve as a controlling, agency in this
area; that it maintain a responsive failure reporting system that
is consistent vitirstated requirements andAthat it make maximum'
use of the fecal:: '7that ,are.4nay available in order to conduct a
thoroUgh eomPonent mad environmental teat program.

We consider the entire anhieet'nf , reliebility as one that
--- deserves the most detaileimanagenent attention on the part of

neviesR and :the Air Foroel am& we propose that a top management - -
4iscussion be held on this subject during ^the month -ofAgereh4Oherein
your company can detail to us the steps that are proposed to meet
our stated reliability objectives.

B. W. SC:HRIEVE
"'Main r GAilp fa!, .U.;Ar

Commander

2 •
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ADVANCED RICSNARCH PRWICCTS AMICY
Washington 25, D. C.

•

TO:	 The Secretary of the:Air'Sorce--7-----.7---,--7-----
Washington2.5.,

visohnson
Director

Copy to: Commander, *ADC

Tho Development and Twatling Flan. dated Janunry 30, 1959,
for the DLCCOVXRER rrogrsta, is hereby s.pproved. Tbi.s approvs.1
pertains to the 13-vehicle program.

Further program guidance will be in accordance with Para t7
graph 4 of the basic Order.



-1. Paragraph	 014;Iii No. 44-59. dated December. 16;
1958, is superseded by the:following: ,  Attachment No 1 to the basic'
Order is superseded by Attachment No 1 to this Amendment.

.	 .	 .	 •

The Director:, Adyanned 13.esearck.Faroject$
will be .3r..ept,irtioriccid Of the Altit-00 of Iii?Orls:aSsigned
un.4er•this Ord!ri bY:0;,.*441,	 Report, P44-2.-
terly Progrera Rep:T .4 ,rind a. Seralfwurtisi. Tecbmical

it.frpo:d=v	 pre,1444c4:*,n4 siawattq
&aloe with proceditres e .gelrineg Att4timaist No. 1 " 'These
reports represent A c.PA'n F1141:47'onaY 14'74r06P'.4b-lo
=flints for reporting :saider ARP.:4; Order . NO.,. 48759.,

2, DiatriBution. of A.S*B.I.dts reports revired by Ai.P,Fsr,ou.worl.
perforrned under AD.PA Order No.. 48-59 to eifieikoies withi4 VELAY

ds-cidol. by APS1c...t so:asoraAce with est4blie:bed- TIS,11.1? precodUr. 	 rkE

7.7.46t.1: for. coptax of V.leee reparta by zsencl aitteldc.: MAY.'
ruferr&d AR/M.1oz apProval•

eary,"'

.1	 /:j64-	 1 1i.,_1;
z....ttaezrzumt No 1

1.it,b
A R.1.?C

4.,-•

r n -.2 .X tr:.:	 ..Vh•

t	 A	 -;

•
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ber and December)_ of eaeh calendar quarter,	 The .quarterly progress
report Prescribed below will	 s.be uhinitted in.	 of the letter 'report
for. the last month of each cale4darTlarter -:: -The.initial letter report
under this directive will le fOr -the Month of April 1959, Letter
reports will be submitted inquadrupl4ate to .the f?irectOr, Advanced
Research Projects Agency, and 'are aue 	 10•daYs &flowing the

The report will,be in letter fPrm, .ThrefrablY not excqedilli
three..	 and wilt 'pretent a brief 4ar.catiye Siirrunar r. of progress
during the reporting period. Each•report shOuld. Make specific refer-
ence to the following topics: (I) teclinical status, (4 problems
encountered, (3) work schedules, and (4) „action required by A.RPA.
Photographs and illustrative material will be submitted as appropriate.
The ARPA Order number, name ofCentractor, date of contract, con-
tract number, .amount of contract, and title of the project should be
stated in the heading of each report.

b. Milestone Section. Instructions for preparation of a. mile-
stone progresis - report, which reqi,tires use of a standard format in   
reporting actual progress against-Planned progreis in accomplishing
-major milestone, will be issued at a I:tter date:

II, Quarterly Progress ,•eport

The purpose of the quarterly prOveee .rep4yrt IS to provide the
_President and the. Secretar y of-Defeose antVaiir. Staff with periodic
sumrnary information by which thet mar, be kept Azitfo.rrae4 of overall•
progreae and results in certain of the satellite projects,'

Frequency and Dtte Date. The quarterly pr3gress report. will 11,:,
pr:.tpared for 6 utzaLs .;.7z3:3. to the Presideet CEIC C.:	 4 a	 quarl-'ot T.

will show a F...unnttlary of pro res,s and F --.rcp...nt	 7:11;i	 ale

month reported. •	 .	 •

a. Narrative Zection, 	 ter
AFBMD ..giv14g a narrative Jap

No.	
rit,„1,44.

Order o. 48-59. -The letter re -ti-
t each month with the exception tf , thelast mon.



•

•

Order NO. 48,-
,Apiaxtdriirifiga:

'	 The report should iatli ',Alqi.Ai no 14 .4i  ,	 e'llth,of
the monih.following the !lose '0 thelVarieF 't,;4?•,:ii*::;,..

	

1141 falls on a non avid 	 the repor :will	 .     .• •	 ' 	 - '	 --  	 tv.ria.bexi**ties

	

workday . The ini 	 - it..Ander Ws rectivia-$11	 thbe 	 p- ,
uarter ending Marc	 `1959,. '

,	 ,	 ,	 .•	 ,	 .,
	tontent.!-T-he quarterly	 ,a-ii thil4kIlm.,:coviii theViogreas.

..-,,,.......,-•special•achievernents i prOblenis;	 tulteredr,ath dulaa-and overall:-.

	

. 	. 	 ,...,.	 _..,   	 . ,	 ,	 ._ ......sta4m..of othe proireni. -,44,1.00setwo.ax..44e-404:•ixtoesit-ire-oatietiaiiky 

	

- -- organized and that the mater	 114*.resented briefly. 'ClearlY, and-

	

,	 •,concisely,

Format.

Attachment No. ..I
N

PART A. Brief, of Progress ..During, the, , 	The brief ,
should not exceed csile .-hag	 anit'Sho4:14:present the out.
standing highlights of progreSS and status of.the::prograrni,

PART B. Topical SUrnroary. • The topical summary , consists of,
a series of surnmary headings,. ea.ch of which is followed bY a summary
pacagraph paragrapha r. The summary paragraphs .4re not limited
in nurnber but generally should not exceed l lines in length. 	 Eah
paragraph should be absracted iva marginal 	 appearing at the•	 _
left margin oppOsite the first line of ,the paragraph, All elaborative.
detail should be relegated to Part C" and reference noted thereto,: as
appropriate. Suggested Suirrna,ry. headings fer the. DISCOVERER
Project are:

DISCOVEltkit. PROJECT

DISC.OVE4ER FLIGHTS 

Fitght.
Flight	 etc,

r.A.lattri#g A:ND • SITES•

to:A=4cl=
Triw.442:tg

GEINTEIA-14•

••-
Lel 1	 ---



Attachment No. 1

GENERAL (continued)

Auxiliary PoreMinbsystim
"Satellite-Gtildance and. Control Sub.-

te'llaiidling Subsystem
i-1`'Recovery 'Program -

These headings may be revised or added to by;the.preparing agency
from time to time, as appropriate.

PART C. Descriptive Detail..., All-detailed description and back
up information considered necessary, to the completeness of the
report will be confined to 4Part C. Examples are description and lay-
out of tracking stations, map sketches of location of facilities, and
details of design and testing of equipment. A glossary sheet listing
standard equipment and systems terminology. .and specifications
should be included.

Photoc,:rz. ,:ths and aketche.ts. Photographs and sketches 	 elected
to ft ) -ifVC.7 T"O'g rt.'. V F.: 01: The

•
'w t)	 s.r)ti e'Vel):Orrn nt -OS e	 rin L

should a.ccornpz.ny each report. To facilitate printing, photographs
and sketches will be in bla.c.k-and-white glossy finish on 8X10- 1/ 2-
inch paper. Each photograph should contain some commonly known
object to indicate scale and be clearly captioned.

General. The quarterly progress report -will be assembled with
those of other satellite projects into a single Department of Defense
Military Satellite Program Progress Report and transmitted to the
President. It is desired that the format of the report to the Presid,”It
be carefully followed in preparing the report for your project to
enable ARPA to print and transmit the consolidated report to the
White House with minimum rewriting and editing delay.

Semiannual Technical Summary Iteport

A technical summary report will be prepared semiannually for
periods ending June 30 a.nd December 31 of .each year. The report
will present a concise and factual discussion of technical findings
and accomplishments during the period. Six copies of the report
will be cublaitte:d to the Director, Advanced Research Projects
Azency, and are due within 30 days folioving the close of *_h c. report



 

i.
•	 a	 V

Attachment. No. 1

---,	 7-, -r•

-	 ARPA Order No. 48-59
Amendment No. 3

1

period. Upon completion of the project, a final report will be sub-
mitted summarizing the entire project. The final completion report
will be submitted in.tiva.,If the regular serniannW. zeport to reach
the Director, Adva.need.Asearch Projects Agency, within 60 days
following project completion._ The ARPA. Order number, name of
contractor, and title of the project should, be stated in.the heading of
each report.

— 4
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ADVANCED RESEARCH PROJECTS AGENCY
WASHINGTON IS. O. C.

ARPA Order No. 17 59
Amendment No. 4

April. X10, 1959	 Date
•

TO; Commander .
Air Research and Development Command

. Andrews Air Force Base
Washington 25, D. C.

[Task No. 5 - Provide for the delivery and launching at AMR of
two THOR-104 vehicles suitable for the injection of the 500
pounds Courier payloa.ds into 650 N.Mi.. high circular orbits.
Estimated cost, $7, 994, 000.

LA) i0	 - I It

ARPA Order No. 17-59, dated September 4, 1958, as amended,
is hereby further amended to specify the approve'd Tasks included
therein.

•
Task No. 1 - Provide one THOR-based vehicle for the TIROS
project. The specifications for this vehicle, its launch schedule,
and other matters will be specified by NASA. Of the funds pro-
vided in this Order, $2 million pertiin to this Tafk for covering
estimated costs already incurred. dle.A.Votit444-f *Si tr, 1 J 411•A` 4".

Task No. 2 - Develop an upper stage vehicle A310-104. Esti-
1 Sb"

	

	
I

 mated cost, $1, 708, 000.q6--60
Task No. 3 - Modify the Bell-Hustler stage to obtain dual burn-
ing capability, simplify guidance and control system, structuralu..H S C simplification such that payloads of arbitrary shapes may be

le :Via 4-	 carried, and increased propellant carrying capacity. Estimated
cost, $5, 150, 000.	 •

Task No. 4 - Provide for the delixery and launching at AMR of
'	 AIWA_ 	 THOR-Delta and a THOR-104 suitable for the injection of the *
; t lipsi 5/7-10 Transit payloads of about 215 pounds into 400 N. Mi. high cir-

cular orbits. Estimated cost, $7,630,000. .

as.

01.2-



•A••

ARPA Order No. 17-59.
Amendment No. 4

•

J.

Task No. 6 - Provide for the delivery and Winching at PAM.

	

&A, Rp4),	 of two THOR44iitler (modified) vehicles suitable for the in-

	

iT' r. o
-v	

jection of the 215-pound Transit 2 payload into 400 N. Mi.
71 	 high circular orbit. Estimated cost,. $7, 660, 000.

The desired launch schedule for Tasks Nos. 4, 5, ..and 6 is set
-/ forth in• Atta.Clnent No 1 to this Amendment.

•

	

.	 The Tasks listed abo,(re ttlieisede paragraphs 1, 2, and 3 of
Amendment No. 3, dated November 26, 1958.

The estimated total cost of Tasks Nos. 2 through 6 is $30, 142, 000. .

The fund availability under ARPA Order No. 17 ..59 is hereby in-
creased from $5, 090, 000 to a new total of $18, 300, 000 under appropria-
tion and account symbol "97X0113. 002 Salaries and Expenses, Advanced
Research Projects Agency, Department of Defense." Additional funds for
Tasks No. 2 through 6 will be made available upon the availability of FY
1960 funds.

It is requested that development and funding plans be submitted for.
Tasks Nos. 2 through 6 as soon as possible.

.40e4leek. ,44 1 1	 •

1 Incl: :
Attachment No. 1

(Launch Schedule)

Copy to. Secretary of the Air Force
Administrator, NASA

•

444-1444, 	c,
a hint sq

2
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Attachment No. 1 AREA Order No. 17 -59'
Amendment No. 4

LAUNCH SCHEDULE, TASKS' Nos. 4; S, and 6 

I
Y •966FY 1959

Project N. M.
P/L
Wgt.

M A M JJASON

Transit l'a 400 215/ A . TD.

Transit 1 b 400 215 A

Transit 2a 400 215 P

Transit 2 b 400 215 P

Courier 1 a 650 500 A

Courier 1 b 650 500 A. 
TD

TD 

IQ 	 •
TD - Thor Delta

•	 TE Thor 104
TH - Thor Hustler (Mod.)

Combined Schedule
At AMR
At PMR

TE1
TE TT TH	 TH

TH
TE TE	 TE

TH

JFMAM

TH

TH

Each b is a backup. In case of successful first ldunch, the backup would be rescheduled.

Q	 / i ‘4
WIZ G-110
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r' -ADVANCED RESEAKCH 1.-,10.JECTS AGENCY
WASHINGTON 25, D. C.

ZINN	 • "%Y....1,,

•

ARPA Order No: 17 5
..A.mendrnent No. 5

April 13, 1959

TO: Commander
Air Research and Developme-nt Command
Andrews Air Force Bs.=
Washington 25, D. C.

Pursuant to an Agreement hatween the Department of Defense
and the National Aeronautics and,Sps.ce A.d.'nainistration. (copy attached),
the responsibility for the technical and management direction for the
THOR-based booster for the meteorological catellitc: project, e.si g

-nated TIROS, as specified in Task No. 1 of Amendment No. 4 to ..)-"aPA
Order Nn. 17•59, dated September 4, 1950, as amended, has been
transferred to the National Aeronautics and Space Administration.

Accordingly, the ARPA, reporting re.quirernents r...z.-rtaining to
Task No. 1 of Amendment No. 4 to 'ARPA Order No. 17-59, dated
September 4, 1958, as amended, are terminated. Title to facilities
and non-expendable equipment procured under Task No. 1 will be
determined upon completion of the work in accordance with the Agree -
ment.

You are authorized to use funds remaining on . Task No. 1 for
the Work as directed by NASA, in accordance with the Agreernent, r-
but ARPA assumes no responsibility for obligations and expenditures
in excess of $2, 000, 000. .

•

'
. .1.0)1110

•
n::: 	 L.:Z.; C.: C.: C:46.1y)
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