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1k.

LIST OF SUPPORTING DOCUMENTS
HISTORY OF DISCOVERER

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

" ARDC Form 111 (c/Gp3), Title: Advanced Reconpaissance System, 31 Jan 57.

R-W Document GM57.3-49, subj: Proposed Use ‘of IRBM as Booster for
Multi-Stege Vehicles, 1 Apr 957

DD Form 613 (C/Gp3), ProJect Number: 176k, 2 Apr 57.
DD Fora 613 (C/Gp3), Project Muuber: 8727, 2 Apr 5T.
Ltr, The Remo-Wooldridge Corporation to Col E. N. Hall, from R. F.

Mettler, subj: Transmitting copy of GMET.3-49, 3)May 57, w/o
Inclosure. /See inclosure under date of 1 Apr 57/.

" Memorandum for Colonel Terhune, subj: AFPTRC Snpport of WDD System

Developrent, 23 Jul 57

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

Memorandum for the Record, subj: Telephone Call from Colonel lhmziato {to
Genereal Ritlend, 31 Dec 57.

Msg, from Comdr AFBMD to.Comfr Bq ARIC, WDG-1-2, 3 Jan 58.

‘Ltr (C/Gp3), Lockheed Aircraft Corporation to MajGen Bernard A.

Schriever, subj: Contract AF Oh(6h7)-97, Proposal for Acceleration
of WS 117L Program, 6 Jan 58.

16)evelop;8\ent Plan (C/Gp3), cover and introduction only for WS 11TL,
Jan 5

Conference msg regarding ARDC Five Year Projucted Astronautics Pro;r,ra:n )

6 Jan 58.

Ltr (C'/Gp3) 2 WDP to Chief of Staff USAF, subj: Thor Program Acceleraticn,

6 Jan 58, w/k Inclosures: 1. Program Summary; 2. Fubd Summery; 3. Augmented

Schedules; 4. Fund Summary (R&D- Augmentation).
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15.

2k,

25.

27.

28.

29.

30.

310_

Ltr, ARDC (RDTHW) to Comdr AFBMD, subj: Elimination of AFPTRC and
Assigmnent of Specific Human Factors Functions to AFBMD, 13 Jen 58.

Memorandum for the Recor_d, WDTD, sub): Long-Distance Call from

- Colonel Attwood - ARDC « re "Recoverable Package," 13 Jan 58.

Memoranium For the Record, MCPTA, subj: Plan for Acceleration of -
the WS 117L Program, 21 Jan 58.

" Msg, from Hq USAF to Comdr AFBMD, Cite AFGGM 55420, 2118052 Jan 58.

' Még, from Hq USAF to Comdr AFBMD, cite AFCGM 39578, 222106Z Jen 58.

Msg, Hq USAF to Comdr ARDC, info Comdr AFBMD, Cite AFDDC-SP 55521,
2222147 Jan 58.

“Weekly Diary - 16 thru 23 Jan 58 from UCPTA to NCPT ﬁac/m:j, |
23 Jau 58.

Memorandur for Record, WDTIM, subj: Iockheed/l)ouglas WS-11TL Co-ordine-
tion ideeting, 27 Jan 58, 28 Jan 58.

Msg, Hq USA® to Comdr AFBMD, info Comdr Afmc/mc, Cite AFCGM 5622k,
0615h3z Feb 58.

‘ltemo ‘te File, sudbj: Thor-IXITL mtegrcruon, 12 Ped 53

Memorandum for the Secretary of Defense (C/Gp3), subj: Thor end
WS-11TL Program,- 14 Feb 58.

Msg, Attn: Colonel F. C. BE. Oder, VDIR, from F. W. O'Green, Lockheed
Missile Systems Div Palo Alto Calif, subj: WS 117L - Fecomnaissance
Capsule, 18 Feb 568.

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

GO No. 11, ARDC, 27 Feb 58.

08D Memorandum {C/Gp3), for Secretary of the Air Force, subj: Recoa-
naissance Satellites and Manned Space Exploration, 28 Fedb 58.

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

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

WDTSR Memorandum for Mejor General Funk (C/Gp3), subj: Reorientaticn
¥S 117L Program IIA, 1k Har 58. ,

Hemorandun for the Director, ARU;, 0SD, subJ: Alxr Force Man-in-3Spzce
Prograa, 19 kar 58.
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34,

3.

37

38.

39.

Lo,

h.

§

Ly,

hs.
L.
"’7.
-hai

k9.

50.

51.

Memorandun for Vice Chief of Stalf, sgd MajGen J. S. Mills, subj:
Man in Space Program, 20 Mar 58.

WDTSR Memorandum for Colonel Terhune, subj: Reply to Inquiry, 2k ior 58. -
Msg from Condr ARDC to Comdr AFBMD, Cite IWS 03-24-06, 2420152 Mar 58.
WS 117L Project Office New Phone Extensions, 17 Apr 58.

Memorandun for Colonel Evans, sgd Col C. H. '.l'erhune, Jr., sub.j HMan
in.Space :Responsibmties » 28 Apx 58.

“WDGO muorandum for Col Terme, sgd BrigGen 0. J. Ritland, subj:
Bio—Medicnl, Thor Boosted WS 117L Program, 5 May 58.

itr from Lockheed Aireraft Corp to Comir AFB.D, sunu Contract Fo.
AF oL(647)-181 Biosatellite Flight Plan, 6 May 58.

Ltr_(8/Gp3), ARDC (RDZGW) to Comdr’ AE'BMD, squ Support of Bioastro-
nacutics Program, 22 Mgy 58.

GO Ko. 18, ARDC, 22 Nay 58.

- Funetdonal .Statement -~ Jusan Factors Diwision, 12.Jun- 53.

Memorandum for the Director, ARFA (C/gp3), sid Kalcolw A. MecIntyre,
Under Secretary, 12 Jun 58. .

Departoent of the AF Memorandum for the CofS, USAF, {C/Gp3), 24 Jun 58.
Msg from OSD to Comdr BMD; DEF 9lghh, 1717592 Jul 58.

WIT Memorandum for Colonel .Riepe, sgd Col Charles H. "erhune, Jr. ,
subj: Schedule Slippage 117L Progrem IIA, 26 Jul 58, w/1 Incl,

Memo for Gen Schriever, sudbj as a‘bove, ns date. :

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

Msg from Comdr, AFBMD to Comdr ARDC, 1 Avg 58.

Msg (C/Gp3) from Hq USAF to ccudr AFBMD, info Cazdr ARDC, APCGH 54161,
0619382 Aug 58.

Ltr, ARDC (RDTE) to Comdr Air University, subj: Responsibilities of
School of Aviation-Medicine in the ARDC Biosztellite Program, Sub-

' System L WS-117L, 12 Aug 58, °
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52l.

53.
5h.

55.°
56.

>7.

.58,

Ltr, AFBMD (WDISR) to lLockheed Aircraft Corp., subj: Contrect OL(647)-
181, Internal Air Force Responsibilities Concerning Biosatellite
Prograus, L sep 53.

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

Msg from Comdr AFBMD to Comdr PMR, info AF L:la:!.son Orﬁce, PMR,
WDI%1-9-1L-E, lll Sep 58.

‘ARBA Order No. 17-59, Amendment No: 1, 29 Sep 58.

ARPA Order Ho. 17-59, Amendment Ho. 2, 17 Oct 58.
ARPA 1tr (C/Gp3), to Comdr ARDC, no subj, 25 Nov. 58

ARPA Order Ko. 17-59, Amendment Fo. 3, 26 Hov 58, w/2 Atch: 1. Prepara-

) tion of Monthly Progress Report, 2. 'Vehicle Requiremenis List.

‘Msg from Comdr ARDC to Comdr AFBMD, RDZGW-11-39-E, 262100Z lov 58.

ARPA Memorandum fdr the Secretary of the AF, (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 fgom Hq USAF to Condr AFBMD, info Comdr ARDC, 37375, 0522L0z,
Dec 5 o :

tisg (C/0p3), from 0SD, ARPA, to Comdir ARDC, info Comdr 472D, '
DEF 951903, 05222237

. _ARPA  Order Fo. k8-59 (C/Gp3), 16 Dec 58, w/l atch: Preparation of

Reports.

WDZW Memorendum for Gen Schriever, subj: Discwerer mechmgs B
30 Dec 58.

Msg (C/ep3) from Hq USAF to Comdr AFBID, info Comdr ARDC, AFDAT 5U519,
3015207 Dec 58.

" Cbart, Financial Management Status, Lockheed AF M(Gh?) -97, 181,

31 Dec 58.
Contrector Meapover Status Jockheed-AF (oh(6h7)-97-181, 31 Dec 58.

‘Msg from Comdr AFBMD to Comdr Lst Missile Div, info AFBMD Field O“'f.lce,

WDTI-1-36-E, 3 Peb 59
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¥sg from Comdr Missile Div to Comdr ArBMD, ;nfo A¥BHD; Fleld Office,
Va.ndenberg AFB, 052358Z Feb 59.

Ltr (c/Gp3), WDZW toComdr ARDC, subj: WS 117L Program, 11 Feb 59.
ARPA Order No. h8-59, Amendment No. 1, 16 Feb 59.
Msg from Comdr AFBMD to CO‘fS, USAF, 1nfo Comdr ARDC, WDPP-3-1,

" T Mar 59.

- Msg from Condr AFSMD 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.

¥sg from #ig USAF to AFBMD, Info ARDC, AYAPF 57888, 1814472 rer 59.

Ltr, AFB}D (WDII) to Mr. Donald ¥. Douglas, Jr., President, Douglas
Alreraft Company, Inc., no subj: 18 Mar 1959

AIPA Order No. 48-59, Amendment No. 2, 2k kar 59.
ARPA Order Ko. 48-59, Amendment No. 3, 1 Apr 59.

ARPA Order No. 17-59, Amendment Ko. k&, 10 Apr 59.

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

Ltr, AFBMD (WD3) to Mr. L. Eugene Root, mo subj, 20 Apr 59.
tisg (C/Gp3) from Hg Usaf to Comdr AFBUD, AFDAT 59353, 272033Z Apr 59.
VDD Routing §1ip, 29 Apr 59. '

Msg from AFBLD-ARDC/AMC-BMC to Lockheed Aircraft Corporation, 13JP-4-1
29 Xpr 59.

Ltxr AFBMD (/DZH) to The Homoreble Malcolm A. lMacIntyre, no subj,
1 May 59. '

 Discoverer honthly Brogrem Progress Répart, 8 lay 59.

ARPA Order Fo. 17-59, Amendment %io. 6, 18 May 59.

AFBMD (WDZ) Memorendum for AFBMD Directors, subj: ARPA Order 17-59
(as amended), 18 Hay 59.

5'..:
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90.
9l.
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93."
b, -

9.
96.
97.

98'
99.
100.

102.

103.

10k,
105.

- 106.

107.

108.

109,

Ltr (c/ Gp3), AFBMD (WDYR) to Director of Laboratories » WADC, subj:

Short Title: ICBMCOD, 3 Jun 59.

Para U, Weekly Diary - 11 thru 18 Jun 59 from BAC (mg) 18 Jun 59.

ARPA Order Ho. 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 Fo. 5, 23 Jun 59.

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

Discoveret Program Progress Report, 31 Jul 59, dated 7 Aug 59;

AFBiYD Ltr (WDZPB, to KajGen Otis 0. Benson, Jr., COnn;mndant USAF

.8chool of Aviation Hedicine, no subj, 18 Aug 59.

Discoverer Program Progress Report, 31 Aug 59.
ARPA Order No. 48-6Q, Amendment Xo. 7, 8 Oct 59.

AFBMD Ltr, (WDG), 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 Hov 59. )

S0 Mumber 20, AFBMD, 27 Nov 59.
ARPA Order No. 48-60, Amepndment No. 8, 3 Dec 59.

S0D Memorandum for the Asst Secy of Nefense (Comptroller) (C/Gp3),

T Dec 59.

Msg, s/ep3) from Hq USAF to mm and ARDC, AFABF and AEDD® 73993,
2717122 Feb 60.

1tr (C/Gp4) from AFBMD (WDZYD, subj: Procurement or Four .eollaw-on bgena

Vehicles for Discoverer Progrem, 14 Mar 60.

Ltr (C/Gpl) from AMC/BIC (LB...JR, subj: Discoverer Schedule Revision,

k oct 60.



o e

Ry u....?‘;?.’-f:.\-' Lanendh WL ]

R L R T L

B £

Fre . X

RO S Lo foan b 3 iy SR st it S

'

110.

220.

121.

123.

12k, .

125.
126.
127.

)-280

" "130.

<

Ltr (s/cps), Dept AF (AFDSD-A‘I’) to ARDC, subj: Exploitation of Initiel
SAMCS Deta, 1 Jun 60.

1tr (c/cph), A.’i-../B.‘JC (LBZJR to IBYJP, subj: DISCOYVERER Schedule Revision, .’

h oOet 60.

Msgs from Ho ARDC, RDGP-12-10-2 and RDGP-12+10-1, 12.0ct 60, - -

. Msg from ATRID to Misgiles and Space Div Lockheed Atrcraft Corp,
" WDE 24-10-179, 2% Cct 60.

Msg from Hg. USAF to ARDC, info AFBI{D, AF Air Museum, SAFOI 90547,
- 2820542 .0ct 60.

Ltr Hq AMC to LtGen B. A Schrievgr, 2 Dec 60.

Ltr ARIC (RDE), subj: Ann.’;:;'ersary Flight Cercmonies, 7 Dec 60.
¥sg from ARDC to AFEHD, RDEP 7-12-16, OT1924Z Dec 60.

¥sg from Hq ARDC to AFBM‘.D, RDET 8—12-19, ‘0820432 Dec 60.

Msg from AFBiD (WDEC) to WDG, sub): Presentation of Discoverer XiV
Capsule, 9 Dec 69.

T gpested Remsrks for ¥4)Gen 0. J. Ritland c.cmsnder, EFDRD, Y tee
Wright Day Luncheon, 16 Dec GO. :

News Release 61-30, subj: Mackey Trophy for 1960.
SAFOI-3B Biomedical Release, 12 Jan 61.
Discoverer Program Chronology, 1 Jul - 31 Dec 60, (c/cpk), 24 Jan 61.

552 Air‘gome Ea.rly Warning and Control Wing (ADC) Kews Release: 1-4,
17 ¥eb 61.

Lir, AFBMD (WDZJS-1, subj: Request for PR Initiation, 13 Har 61.
AMC (ILBZJP) 1tr, subj: Authorization for Type of Contract, 28 Mar 61.

Itr (8/Gp3), from Comir, PMR to Comir AFBMD, subj: Bioastronautics
Orbiting Space System (BOSS) Development Plan; comments on, 28 Mer 61.

Msg (5/3ph) from Hq AFSC to SSD LosA, BCG 10-5-27, 102210% May 6l.

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

‘Ltr (C/Gp4) from S3D (SSP) to LtGen B. A. Schriever, suvj: Developaent

Plans in Support of Five-Year Space Plan, 31 May 61.
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131.

. 133.

th.

135.

136.

138.

139.

1ko.
.

k2.

1h3.

k.

bs.

1%6.

7.

8.

'Ltr (S/Gp3) fron Hq USAF (AFDRT) to ATC and AFSC, subj: Radiatio'x

Shielding, 8 Jun 61.

Ltr (8/Gp3) from Hg USAF (AFFDDC) to. AFSC, subj: Bioastronautics
Orbital Spece Program (BOSP), 12 Jun 61.

Ltr (5/0p3) from Bq AFSC (SCRBS) to 8SD (AFSC) and ATC, subj:
Bioastronautics Orbital Space Program (BOSP), 22 Jun 61.

- Discoverer Milestones, 12 Jul 6.

MFR (C/apk), SSRBT-2, subj:. Preliminary Dete on Disc 27 Flight
Feilure, 24 Jun 61.

Memorandum for MajGen Ritland, subJ Routine and Special Investifa-
tions end- Aralysis of Discoverer Operations, Aug 61.

Msg (C/Gpk) from G. A. Devine, Sunnyvale, Calif, to 83D/SSZD, subj:
RO Quotation for Additiopal Discoverer Vehicles Nos 1129, 1130 end
1131 to Discoverer Contract AF oh(61;7)-6';3, 1121357 sug G1.

UPI press release, 28 Aug 61.

DOD Instructions, subj: Policy on Experimentul Animals in Department
of Defense Rescarch (Ro. 3216.1) 1 Sep 61.

Ltr, Department of State, Weshington, to Mr.-Huatoon, 15 Sep 61.

Msg (8/Gp3) from OSAF to APSC, DCAS, LosA, SAFS 831T7h, 0422062
Dec . :

UPI and AP News Releasesg, 12 Dec 61.

Ltr (C/M; from Hy PMR to Comdr 8SD, AFSC, subj: Space Program
698AA (B0SS) Development Plen; comments ¢n, 11 Jan 62.

ADO No. 35 (C/Gp3) s subJ: Advanced Development Ob,jective for a
Bioastronauticdl Space Test Program, 18 Fedb 62.

Ltr trcl&n2 83D (SSZDB) to SSVX, subj: Discoverer Pertomance Improve-zent 5
27 Fed L '

Itr from SSD (SSWKE) to sswcx, subj: Thorad Jr DSV-2C Study for
Discoverer, 2 Mar 1962.

Ltr (uncl w/o atch) from SSZDT to SSEH, subj: 622A Program Sunmary --
Historical Report, 23 Jul :2, w/1 atch: 622A Historical Report.

Memorandun for the Under Secretory of the Air Force, subi: Joint

‘Air Force/hAoA Bioastronautics Program (698 AA), 23 Jul 62. ~ -



! 3 T g

-~

.
0 AN A cig? o 4, ;-‘m.-"yd}""hm L o0

“Fe

PSRl L IR

+ 1’-".‘4“‘1‘.?4@%“0"&'"‘4“2’&‘-3‘?’"5"’5’"“ ST PP

©

ce e e e o

1kg.

150.
151.

152..

153

15k,
155 .
156.

157.

158.
159.

161.
162.

167.

Msg (c/eph) from Hy USAF to 88D LosA and MFSA, AFRAE-S-4, 1221477
Sep & .

Msg (C/Gpk) from Bg USAF to AFSC, OAR, info SSD, LosA end AFCRL,
AFRST .82769, mangz Sep 62.

Msg ée/oph) from Bq USAF to AFSC end SSD lLosA, Amm-s-h oki1k352

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

Relocation List, 31 Jan 63. |

Beckground or‘nicnédical Capsule nevelopméﬁé, Jun 63.
History of Prégram 162, 1 Jan 63 to 30 Jun 63 (S/cph).

Itr from SSD (ss2) to A¥SC (!rSF) » Subj:-AF Support of Bioastronautics
Program G98AA, 2 Aug 63.

Itr sigd i'ajGen Ben I Funk to AFSC (MSF), subj: Air Force Support -
of Bioastronautics Program 6984A, 26 Kov 63.

Ltr from AFSC (5CG) to SSD (8SG), subj: Program 698AA, 9 Dec 63.
Ltr (c/Gph) from AFSC (SCG) to 8SD (S5, Gen Funk), subj: Manned

‘Space Progrn.n, 16 Dec 63

History of Program 162, 1 Jul-31 Dec 63, 8 Jan 64, (C/Gpk).
Neg, (C/Gpk) from ATSC to 8D Losh, MSF 3:3-2, 0322292 bar 6b.

Meg (C/Gp4) from SSD Losh to MSF, 8SGO -3-7, 6 Mar 6k.

80 PB-17, 8D, 1 Apr 6h.

) PB-22, SSD, 22 Apr 6h

BistoryorPrograml62 1Jan6htosop@r6h 21 Aug 64,
Hews Release 65-11l9, 31 Aug 65.

Appendix to mstory of Discoverer, List of Launches, 21 Jan 59 to
27 Apr 6h.
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(UNCLASSIFIED) INTEGRATION OF UALTIATIVE PERSONNEL REQUIREMSTS
ACTIVITIES AT WESSERL DEVELCPMENT DIV1ISION:

' (UNCLASSIFIED) In Msy 1956, AFPTRC esteblished a liaison office
at WDD for the purpuse of coordinating Qua.litativé Personnel Reguire-
ments activities. Since that de.tc.;, personiel and treining require-
ments studies have been ﬁiﬁat& on all weapon ms being developed
by ¥DD. Two formal reporte have been issued on Syktem 107A-1, end an
initicl report published on System 3154. An initizd repor‘ on System
107A-2 is scheduled for April .17957. The impsact of these stndies on
d.evélczment activities ié much greater whzi ARDC hes lLeen assigned

responsibility for the Initisl Operationsl Cepebility since ARIC

N becomes the implementing agency in these cases. The Q,r'RJ. reports

havre been used to prcpare manning, doc:.nents, determire over-all train-

ing rcguiremente, plen trzining courses, snd to provide a sowrce of

data for technical manmuels. In viewr of the e.bove, it is upparent

thet a satiefectory and useful QPRI progrom hes been esteblished obf
WDD. (RUTDJT, Cept. Nichols, ext 32). r

COPY

copied Prom ARDC Weekly Activity Report dated k% Pebme.r;;r 1957 WDSIV-57-468

C7-40605, peges 6 and T.

MAR 6 1357
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(3) Revievs repa:ta of progress &'1. Lindinne recsive?
contrastor or other agenciu« pertoiaiaz %o personnzl requirsr.s‘.us,

fraining and perconnel) evsluation. Hm.ca meom.ua.hons Zor oeceptence

of these reports and for ingleventing RAD ouboomes 1n aysbes operebions.

{4) Determines regquivenents for techntesl sssistance, information
a0l sorvices of various APEIC egencies, or other Air Poree ayescies, and
provides technicul ;éslstme a8 yogquived by WDU. kakea errropriate requenhs
for assistanocs in the plannicg and. couduet of work for which W00 Lo recsoue
sitle. |

~

(5) Cooriinates pe:monnel ond training RO cotivities vith otker

offices of WDO, end with other &ir Forco sgencies participuiing iu the

(6) Eatexlishes procciures for the mutue) excisage of infewmelion
betueen Wi and AFFTLC,

P
-
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. ( SUBJECT: A!‘!m Pa*‘ticipation in WS-1074 and WS~3154

] '@}'%ﬂ":’""‘."-

. DRAFT
AFPTRC DIRECTIVE

1. Purpose. Tie purpose of this documant {e to defina the perticipation
of AFPTRC in WS-1074 and WS-315 and to indicate a manner of 1ntes,ratiug this
effort wi.th the other portions of tha human factors ptognm.

___gg 'ﬁua document reﬂccu the methodology and procedures to be
cnployed in the hmn factors program a8 vimuzad at this t:l.ne _
3. aesgoqgibglittea.- mnc is design_&ted— the responsible agency for ‘the
com;let!uu of the .Q;dskn dnfinad ian Aanc Rag 22=14. The ta;ks which are of -
greetest inteteat to this project ave; - .
a. Qualitntive Personnel Bequirw.nta Infomat:.on (QPJ.)
b, Proficiency Staudatdo and _!valuztion « both indfvidusl end teawm.
_ Cmnlad ccmmnicavans Operability. |
(_3' - d. Control of Morele Factors.
| | | e. Social end Cormuunity Rehtioa Studies,

Iﬁtagration. 'rhs acconclishment of some of the taaks liuted above will

/\) be aided by the usc of a d)mamie pystem mockup, & simulation davice or array of

devices that will react to oontrols and digplay info'-mtlon in the gawa mentier
a8 the oparatioval system. This dynamic mockup will alsc be uses for othax TN
fectors work such as humen enginering, and msy also ba used in the trafaing of

cadro pereonnel. To 6bt¢1n opti.mm nsulté, the dynamic mockup willbe bufit vué:

== - - the sponsorchip of WDD and will be controned by & staff representi{ng &ll iutere:

agencies. 'rhe locetion of the wockup a.nd the exact cmpooition of the oprratia
'etfe'etiven,sss steff have not been decided at this time; the planuing in pregres:
nov is aimed &t prqvidinﬁ the most cooplete end efficient prograa.

S. Jmrediote Procedures. atil such tim: 3 the eatize Luunn fectors

(" . pregzoa ks boen appreved end ivplemented, the follewing stepr shouls he tol: o
Ly ARYIEL:

LSRR K
1 v st -
.
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_cdntractou to provids this information has beon Lasued to those arjor contractor:

u. Geneution of QPHI ‘rcm the data provided them by the acsociat:

contractors, The Techuieal niractivs estedliching the procedures for the

L

associated with ws-mu.

b. The uubli.shnnt of & sp.eul Projcct Officer in residence at
Hnn. to be enpmred to rep:onnn mrnc on all ut:cr- vighin the scope of -an

approved WDD human factors progras, m tcprgunn_tivc will be at;-tached to WBo.

Admintstrative 'aupx;ort ‘for the office will be provided by WLO, however, the

_ noturs of prostan development and the fuueuons- involved requh:c that this

officer's servicen be available to all s:aff. nsgnciu of WD, His duties will

ba es follots: .

1) Provtdu‘ infersatfon to Wk0 sh_sf! agencies on atatus, plane
and progress cf all asctivities of peraonmel and t:réiningﬁ
B&D activities raleted to mpoa system devc.lop‘mens: faor whicu
gé,mm iy responsibie, Specifically, ghese activities fmelvt
(a) Qualitative fe:som;el requiremants inforustion.

(b) l'afticipatica in oparastinue and porsomnel analreis
program. - . . |

{e) Indivi@ul: and tm4 crainiﬁs studien,

(d) BRelevant portions of the AFPTIRC tochnical program.

'(2) Formulates and recommends ie,quirementa to KDO pertainirz

to RSD activities in the parsonnel and trelning erca.

3) Reviews reports of progress 'and ‘fi.ndings received f-om
cﬁneractor or othor agencies pertai ning to persounnl
requircments, training and persoonel.evaluation. 1i:ag
recommendations for acerpteace of thes: rapovis fnd for
implemianing L35 ou atcomes i Lyshen a"*'“*!m

Calw
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Determinen re:'(uircge,nr.b for technical assistunce, infomt_ion

. and ssxvices of various AFPTRC ageancies, provides perionncl

technical assistance as ﬁqﬁ}ud by WDJ and/or makes -

. appropriate requesats for such assistance in the phnnins and

)

conduct of work for which WDO is responsible.

Coordinatss AFPTRC personbel and training R&D activities

. with ;r.her offtét; of 'wn'o. .nnd Qith other Alr FPorce sgencian

participating in the human factors program,

Establishes procedures for the mutual exchanga of information

between WD) #nd APPTEC.
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"I ACTION REQUIRED  [T] CHANGE Dmrm EVENT Dllﬂll.‘l‘t et
" - NAMAGEMENT REPORT e
@ SYSTEM ! ! PIOJIQ'I' Q TASK [:] ENGINEERING SERVICE. '21'1‘9“!2' 1952
4 TITLE . S NUMEER
(U) Advanced Reconnaissance System ﬁ 1171 - MR #3
. T ARDC - WDD
7o REAP QRGN | & PARVICIPATING CENTERS g - . S PROSRAM STAUCTURE
WOD-WDTR | AFCRC, WADC, RADC, AFPTRC L 100
{16, P ARTICIPATION/ COONDINATION/ INT ERKST ) . tl TEEHMICAL eRoUP
USAF/AMC-P, APGC~P, ATC-P, SAC~C, ADC-C T -
USN/CND-1, USA/C/S-I, Other /- cu- : i 02
Y5, APPLICABLE ARBAS ' o .
A [ recwncas / o mnn . &8s CJrunns o 8. C)mareniz. €. T raciuimie:

. ) manrowsn o. 7] PrnsonnEL " 3 rmainine t [ conrnacts oo [T)amcrart

| S T Ty
13 NARRATIVE

a.  Authorization to obligate an additional $2,000,000 beyond the $3,000,000 pre-

viously authorized for System 117L was received 7 December 1956, in TWX, HQ USAF, |~
AFDDP-B 33590.

”~

b. Letter Contract AF '04(647)-103 was let with the Munchuaetta I:istitutg 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 6500,000.‘

-% ¢, Authority to obligate uwp to 5 total of $10,000;000 for FY 57 on the WS 117L
% program in TWX, HQ ARDC RDSCBC-I-16-E, dated 15 Jan 1957, was received.

d. Subsystem Project Plans are in the process of being written and Project number
and task number assignments have been established. Upon completion of the writing
of the Project Plans, a revision will be made to the System Development Plan,
Target date for completion of thesc acgions is the anniversary date of the WS 117L
Development Plan, 2 April 1957. .

e, 1Inclosed is a list of project number and task number auigmuencs made during
the process of writing Project Develapment Plans.

£. (1) PR #57-WDD-196-1 dated 22 Jan 1957 was initiated to add §5, 563,000 to the
Lockheed Aircraft Corporation Contract AF 04(647)-97.
-
{(2) OA #57-17 dated 25 Jan 1957 was initiated to transfer $320,000 to RADC for .
cont:lngcd effort in the Data Processing and Dissemination area for WS 117L.

(3) OA #57-15 dated 25 Jan 1957 was initiated to tramsfer $195,000 to WADC for
continued effort in research on conversion equipment for nuclear auxiliary power
units and for continued relearch on solar auxiliary power units fox WS 117L.

%) OA #57-16 dated 25 Jan 57 was initiated for transfer of $422,000 to AFCRC
for continued research in the Geophysical Envirooment Area for WS 1l17L.

. )

WD-57-00437

. . - MCEREGON & WERRNER, it
ARDC ' .nn. .. " PREVIOUS EDITIONS OF THIS PORN ARE OBSOLETE. ' ARL., VA, aom.ic
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. {- % Advanced Recomuunce System ' 31 January 1957
( Tl . _ . '
f g. The eumu-y of FY 57 funds :l.nitutod on WS 117L u; _ .
et Lockheed Aireraft Corporation Ar 04(647)-97 $8,563,000
. Massachusetts Institute of . AF 04(647)-103 500,000
Technology. ' ..
o ‘ WADC ' ‘ _— OA #57-15 - “195,000
~ S RADC , OA #57-38°/7 . 320,000
. ' . AFCRC : . . OA #57-16 . 422.000
' : TOTAL $10,000,000

T - h. Reproduction and diacributi.on of this report is forbidden except on express
g approval of the W8 117L Project Office.

v

1 Incl . -
Project Number Assigmment
1 page (SECRET)

CHARLES H. 'mmm, Jr., Colonel, U
Deputy cmnder, Technical Operations

~
D

7

ARDC Form 111 (Cont) , 2 WD-57-00437
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Alrframe

Propulgion . .
Auxiliary Power Unit
Guidance and Control

. Viouai Reconnaissance

Ferret Reconnaissance -
‘Infra-Red Reconnaissance
Ground Space Miution
Data Processing
Geophysics |

Unassigned

Unassigned

Unassigned

musigned

Unassigned

Q¥RI

Task #'s’

39750 - 39767

" 39768 - 39782
39783 - 39750
39800 - 39811

- . 39812 - 39821
39822 - 39831
39832 - 39839
39840 - 39854
39855 - 39862
39791 - 39799
39863 - 39864

WD-57-00437
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H. R, Lawvrence A. F, Donovan

1 April 1957
P, Dergarabedian

* Proposed Use of IRBM as Booster For S Je B; Kendrick
Multi-Stage Vehicles

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

Test Vehicles

1. Two~Stage Re=entry Test Vehicle M = 23 Payload 500 pounds.

2. Two-Stage Test Vehicle M-= 25 Payload O pounds,
3. Four-Stage Test Vehicle M ® 29 Payload 90 pounds,
Satellites

1. Two-Stage Vehicle. Payload 50 pounds, Orbit at 190 mi. altitude.
2. Three-Stage Vehicle. Payload 200 pounds. Orbit at 300 mi. altitude.

These combinations of vehicles are attained by uniting the Thor and the

RIV in various stages. A brief study of the interstage comnection between
Thor and RTV reveals no major modifications needed to meke the connection.
The spin-rocket system of the RIV 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 arrangcnenil seem to
Justify further consideration of their potential uses. Please let us know if
we can be of firther assistance in the development of the idea.

J. B, Kendrick
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SUDMARY

1., 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 RIV are assumed
for the second stage. Some weight saving modifications to the guidance and
control equipment aid power supply are assumed, and specified.

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

Payload, 1lbs. 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

3. 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.l1t
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.

4. 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.

5. In addition to its suggested use as a Re-entry Test Vehicle for tests
on a half-gsize 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 bty use of
three-and-four-stage combinations of available parts,

6. A two-stage utellite vehicle cpapable 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 1bs, can be obuimd. :

7. 1If a four-stage vehicle is assembled with the IRBM booster and all
three stages of the RIV, 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.
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USING IRBM BOOSTER

WITH T-65 SECOND STAGE

S O ;"--'. .

_«. [P

R I 5 b -
: hylud o .'-j:"" G N .‘Z; 500 1bs ’*
L ngw s,soo:;.s‘,,'
B '-'3&:&1' gt nmuu no,ooo g2
: iup 1 n:n;bc Wm 12, 600 !t]&oc
" Stage 2 Burnout Altitude 400,000 £¢
Stage 2 Burnout Velocity 23,300 ft/sec
Apogee . 4x10° £¢,

Re-entry Angle 20,/ degrees from horizontal

~
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Plan rat

I o iy Fire Stage 1. Climb vertically for 10 seconds, then
’ Bt 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,

1! &

RPN , Fire suge 2, after separation and spin-up initiated by
e o programmer. - Spln velecity will maintain cmunt
el T ‘ - attttudo to lbwt 1 hztn, :
SR B ERRERS I ‘Separate nese. eoqo by pyiotechnic-or mechanical expullion
SRR I DA B amit, :huth't # by time fuse, after bmout of Stage 2,
?#,4 - ‘Noae cone. hu no uritude coutrol, hence un re-enter at
- any mh uvl will tnd to ucuhtc. _
'&' | Stl.biuty. dllplnz t-pothmol, punurcl and radiation

3 effects can be measured under conditions comparable to

. ICBM reeentry.

, { Dats can be telemetered to ground stations.
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TWO-STAGE ICLE PRO

The present propostl 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 & Re-entry Test Vehicle, capable of carrying
an ICBY nose cone (one-half size) weightng 500 1lbs,, with a re-entry Mach

‘number of about M - 23.

’rhe basic Thor vehicle is not changed except to remove the nose cone and
replace it with an adaptor which supports the second astage (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 1s still about 12,600 ft/sec. with the
two-stage missile carrying 500 1lbs. 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 aud 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 provide
sufficient stability to cause it to align itself with the £light directionon re-er
Temperature effect and stability characteriestics may be measured and tele-
metered to the ground,

The ICEM 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 rédtio was
held constant. For e 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 medel would weigh
1/8 of 1750 1bs. or 220 lbs., while the 1/3 size model would weigh only 65 lbs.
Ample weight i{s 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:

. . Aat 3 .-
[ ,.'5snf APTETLAS

-m}m_-c&-,—-’ dition ICR ' 11‘2;":';:';; L s:/:ﬂ;g:e
Re-entry Velocity, ft/sec 23,000 : 23,300 23,300
Re-entry Angle, degrees 18 ' . 18-90 18 - 90
Reynolds Number Ry . 172 n‘; 1/3 Fg
Max., Deceleration. "g's" 60 | | 60 60 |

Heating Period, sec. te L to , to
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- _ BALF SIZE ICBM NOSE CONE - /
Changes To / Weight 500 lbs, or more
STANDARD THOR® 6 .

Remove 3500 1b. ) T¢% mn
Nos ' Veight 8160 1bs,
Replace 1961 lb Guidance

SPIN ROCKET v
and over supply with s :
: ’ ” ve:lghtng zss 1bs. | Similar to RIV T
Weight 150 1bs, B

drops off after .5 sec.

ADAPTOR
Interstage Connec\tor {200 1b)

.
‘ Standard 6.13:1 Exp, Nozxle e
sp = 208 sec. (High Alt.) : y

l Vex * I'Pg - 67‘00" ft/uc.A

11:1 Expansion Nozzle
: sp* 218 sec.

‘, " Vex'8 7000 ft/sec.

i . ] ot e,
B._m_mmon Nozzle o
» Igp = 225 sec S FUREE
Vex = 7250 ft/sec.
thu 'weight 100 lbl.

" #%The Standard Thor is dssumed to have 1. . m‘-‘
the following characteristices LI
Empty Weight = 11,635 1bs Dry

' 13,532 1bs Wet W "

Gross Weight 111,438 lbn. N K
Burnout velocity 14 700 ft/sec’
at 400,000 £t. .

Vernier coatrol 6 sec. after burnout
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TRAJECTORIES AND GROUND STATIONS
{.f 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 1s ,

,,,,, n A
Ca e

DRL . v Rr o«

- * {
R 2L SRR - 4 MG FSE LRI £ TR

TR ¢ P g 5 DL S0l TN

R S - D n.'A AR B C. ’ ” v gt 3 - -‘e".-e R
stage on ‘the downward leg, at whatever re-en€E7~uuglé:1n desired, atnd-at: svoh
altitude that burnout will occur above an altitude of 400,000 ft. This procedure
vill 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 anv
small value desired. This technique is feasible by use of low-thrust attitude-

} control nozzles, utilizing the remaining LOX tank gas pressure. Such lofted
: trajectories will give rather steep re-entry angles, of course. but such max
) be desiréd for some tests. The attitude control may vork in two ways:

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

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

TRE Y b

¢

SNORT RANGE TRAY,




e

%703'h9 -

Page 6
WEIGHT SUMMARY AND PERFORMACE ESTIMATE
. TWO-STAGE RE-ENTRY TEST VEHICLE WITH SPIN-UP

Present weight empty of IREM (Dry) 11,635 1bs. .

'Ruidual Propellant . 1,897
Present weight empty of IRBM (Wet) 13,532 1bs.

Usable Propellant 97,906
Gross weight.of présent IRBM . 111,438 1bs,
Items to.be removed ' ' o =5,461

Nose cone ) 3,500

Structure forward Sta, 151 382

A C guidance unit 991

Autopilot units, supports, batt:eriu 227,

Reduce size of vernier tanks 200
Items to be added ' _ 0465

Autopilot and programmer - 150 -

Power supply : : 115

Adaptor for T=-65 200
Net weight of Stage 1 ' ' 106,442 1bs

(0 1b, Pay

Add T-65 and 500 1b, Payload ‘ 8,810 8.310

Model payload and fitting 500
T-65 with standard nozzle 8160
(including 6978 1lbs. propellant)

Spin~up rocket installation 150 (drop off after .5 sec)

Launch weight of Stage 1 115,252 lbs.

Leu usable propellant . : 97 ,906

Empty weight of Stage 1 17,346 1bs.

Estimated Burnout Velocity - Stage 1 * 270,000 ft 12,600 ft/sec

Velocity increment - Stage 2 « 6700%1g§ggy ~285 = 10,700

Estimated Burnout Velocity - Stage 3 23,300 £t/sec
' ' M = 23.9)

i x 6 . '
#1, o DigfPEE0 2 J38r « 208; I, 8 = 6700 £t/sec.

(Standard .‘6.13:1 expansion nozzle)

*kdv/dw = =,44 ft/sec/lb, See Fig, 4

16,846

12,800
12,600

25,400
(M ] 26.’
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WEIGHT SUMMARY AND PERFORMANCE ESTIMATE
TWO-STAGE SATELLITE VEHICLE

Present weight empty of IREM (Dry) 11,635 1bs.
Residual Propellant 1,897
Present weight empty of IREM (Wet) 13,532 1bs.
Usable Propellant (v, 97, 906
Cross weight of present IRBM 111,438 1bs.
Items to be removed . C =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 - 4485
Autopilot and programmer 150
Power supply 115
- Adaptor for T-65 200
_ Control of attitude - system*, o 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

g

Launch weight of Stage 1 , . 114,922 1bs.

Less usable propelliant ' 97,906

Empty weight of Stage 1 17,016 1bs.
Estimated Burnout Velocity - Stage 1 12,750 ft/sec@ 275,000 £t 10,750@105f¢ .
Velocity Increment ~ Stage 2 ® 7250**1.-'-35%— s ' 13,250
Earth's Rotational Velocity | | 1,500
Estimated Burnout Velocity - Stage 2 25,500 ft/sec
Required Orbit Velocity at 105¢t, (190 mi) , 25,400 fé/sec ’

*Standard vernier system (6 sec. after burnput)ocoptinues until sltitude is

about 350,000 ft, Long duration jetsystem may utilize LOX tamk gas to turn
body to horizontal and hold it for about five (5) minutes, while coasting to
apogee., _ .

w1, e 1,300 210 5 1290 & 2255 1, x g = 7250 fr/sec.
(18:1 expansion nozzle)
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i 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 maxisum dynamic pressure con-
| " dition of quey = 800 1bs/sq £t., Altitude a 35000 ft.,

: . Velocity = 1500 ft/sec.

Change in angle of attack = 60/1500 « .04 rad.

Side force ocn nose s C;, ¢8 « 2,0 x 800 x 4.9 x .04
i = 315 1bs.

; ~ Bending moment at rear of 8gt. =« 315 x 300
s 100,000 inch 1bs, (applied)

! . Casé 2., Consider bending moment at interstage comnection due to suddern

: application of control on ‘the main motor, One degree tip of main
' nozzle gives a moment of ‘ :

Mg ® _ng...gm_ x 45 « 120,000 £t 1bs/0

Angular acceleration about the center of gravity will be

s M 12 fancd
_:;,,‘{_ , ‘ s"1" .}3-8-:%8% e 0.4 rad/sec”/0 (near burnout)

Moment at interstage connection will be

2 2
Moal !%— - gm’ x 20° x 0.4 « 14,400 £t 1b/o
-t x 32 = 172,000 in 1b/o

*Present T=65 is designed for hoisting moment of 505,000 in 1b.
and hence could take at least 3 degrees of motor tip.

M 0,000 x 37
Bending stress on Sta, 151; £ s o & _29:;;3%5_

: ‘ s 2500 1bs/sq in

/7 =3

- e ame o w e

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

Bending stress on rear of T-65 s W—

£ i5:5° x ,125
s 6000 1lbs/sq. in.

Reaction to resist Bending Moment R = M/d

Where d = 36 in. R .»w « 14,000 1bs,

It i{s simple to énrry this load on two rings of adaptor,

*For further analysis of T-65 load cond:ltionc, refer to Thiokol Report SP - 59

"Preliminary Model Spec, Rocket Motor, Solid . ES-
§P-59", 5 July 55, fgoéf,) t Motor, Solid Prop. T-65, 24~-ES-50,000.
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PROPOSED  THRER-STAGE SATELLITE VEHICLE

USING. IRBMSBOOSTER
WITH TVO STAGES OF RIV -

R | ]
0

Plan of Operation

Fire Stage 1. The vehicle then executes a programmed
- turn to horizontal at apogee, using autopilot. Con-
ventional controls to burmout, with low-thrust vernier to
( : apogee for attitude control,

g ' Separation, 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.

5 ' ' Stage 2 motor ignition, and 1n1tiation of time fuze for
| Stage 3 {gnition,

Stage 3 Ignition, After time fuze ignites Stage 3 it is
launched through guide rails attached to empty Stage 2,
thus minimizing its dispersion,

P -

!ayload Sepcntion, nopending ‘on the purypie 'of ihe
=], flight, peylpad.may’ or -iy tot be- ifpg:ltei :
% B f»ﬁptywmt,ptie 25

?,

s,
-
*ae
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WRICHT SUMMARY AND PERFORMANCE ESTIMATE

THREE-STAGE SATELLITE VEHICLE WITH SPIN-UP

Present weight empty of IRBM (Dry)
Residual Propellant

‘Present weight empty of IREM (w.:)

Usable Propellant
Cross weight of present IRBM

Items to be removed - M as p. 7
Items to be added -~ Same as p, 7

Net weight of Stage 1
Weight of Stage 2

Satellite Payload

Three Recruit Cluster
(including 3 x 263 1bs, propellant)

T=-65 motor with 18:1 nozzle
(including 6978 1ba. propellant)

Spin-up rocket installation

Launcher for Stage 3
Launch weight of Stage 1

Less usable propellant
Eupty weight “of .Stage L

Estimated Burnout Velocity = Stage 1 12

11,635 1bs,

1,897
13,532 1bs.
97,906 :
111,438 lbs.
'5’4.61
«485
108,462
N 9,980
200

1,270- 1470 Gross Wt. Stage 3

8,260 . ‘
150
192 i |
116,442 1bs.
22,906
18,536 lbs.

050 ft/lec@255 000£t 7,730 @ 300 mi

Velocity increment Stage 2 s 7250 1a§fed- s 9,000
Velocity increment Stage 3 =z 7400 1g %- 5,700

Earth's rotational velocity

. Estimated Burnout Velocity - Stage 3

12300
23,930 £t/sec

Velocity required to orbit at 300 milelaltitude 23,900 ft/sec.
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DISFERSION OF STAGE 2
Deviation from direction of launch « § = .J.‘.z ~Sin e vt - asinwt
. Avw 1-a
where M «. unbalanced moment - ft. lbs, (various causes)
A o polar moment of inertia about lmgttudiul axis ~ slug ft:2
Be - moment of inertia about J.atcr,al axis thru cg.
aed
w = spin frequency in rad/sec.

Cause 1 » Malalignment of thrust axis 1/4 degree s .0044 rad.
so u“w’ooo x 00044 X 12' | 2“0 ftc lb.c

Aas2x —I%i-ggg— x1 s 620 slug ftz to 120 slug £t2 (at burnout)

B s A0y000  x 252 4 195,000 s1ug £t2 to 39000 siug £t

as Q032 .0032
v a 3§ X4 - 25 rad/sec using spin-up rockets,
Then ¢ « ——2840 . 0068 rad. » .39° 034 rad,

820 x 25 | I
| " lo.000 *‘Qﬁ'ﬁ"
zx "

Dispersion angle » ,034 yBO0%: o 0152 rad. = 0.87°
]

Cause 2 - Unbalanced mass distribution; i.e. dynamic unblance.
The empty motor can be balanced to the order of 10~5rad,

The loaded motor can also be balance to the order of ZI.O.6 ad,

This cause of dispersion is thus seen to be several orders of
mgnitude 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 o increase this value to .002 radian; i.e, 45% of Cause 1,

Conclusion: é ¥y = V 2, ’2 + y33 # veees 712 is believed to be of the

order of 1 degree for Stage 2,

*Such guidance accuracy may require heavier equipment than assumed in the
weight summary,
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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 1bs) for ,004 sec. at moment arm of 3 inches.

e WA o 32,000 9008 x J% , 30, £, 1b.
A « 25110 x 424 17.5 slug ££2 to 8.0 slug £t
Bail9x8? o350 slug £e? t5 1700

-

as 005 .005

‘# 0X - ,0048 rad.
1* Bx 25

y1e 0048 53280, o L0011 rad.

Cause 2 « 2% difference in thrust of one of three motors

M s .02 x 37,000 x } = 185 £t, 1b,

1" L0011 x lgg = 0068 rad.
2

Cause 3 - Mnhligmenﬁ of thrust line of one motor 1/4° » ,0044 rad,
Hl37,°w3.m36l9w£t. lb. 5
ys » -o011 = Zg% s 0.035 rad. u» 2° (Probably less)

Conclusion: £ Y= V(Y:I.!)i + (Y:é)z + (YF )3 1s believed to be

cof the order of 2 to 3 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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FOUR-STAGE VEHICLE WITH IRBM AND RTV

‘Present weight empty of IREM (Dry) .

Residual Propellant

Present weight onpty of IRBM (Wet)
Usable Propellant

Gtou weight of present mm
Itsms to be removed -~ Same as p. 7

Items to be added - Same as p; 7 -
Net weight of Stage 1

Weisht of Stage 2

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

RTV 24 Stage 1770 1bs,

including 3 x 263 1bs propellant
Launch Weight of Stage 1 -
Less usable propellant in Stage 1
Empty weight of Stage 1

Estimated Burnout Velocity of Stage 1

11,635 1bs.

1,897 -

13,532

97,906
111,438 1bs.
=5,461
=485

- 106,462 1bs,

10,500

116,962 1bs.
97,906
19,056 1bs.

11,800 ft/se_c
7,800

Velocity increment Stage 2 = 7250 log 2Jaded - 285 »
Velocity increment Stage 3 = 7400 log -% ‘ . 4,400
. Velocity increment Stage 4 s 7400 log —-ﬁ- s 5,400

Estimated Burnout Velocity - Stage 4

295400 £t/sec
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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 valuu. Burnout velocity and altitude is plotted in Fig. 4

as & 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 vliues of effective exhaust velociry.

The effect of gravity aid 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,
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1. Prodect s (UNCLASSIFIED TITLE) 2. SECURITY 3. PROJCT NUMSER

Geophysical Environment Data for ARS, WS1l7L _
Short Title: ARS aniro&nnt SECRET - 1764
‘ , 4. INDEX NUMBER| 5. REPORT DATE

v 2-117L 2 April 1957
[ Sasic nmb on sARG: - 7. SUSMELD OR SURJCY SUBGROUP 7A. TECR, OB,
Strategic Air Warfare Syucn tmospheric Physics - 7B SA-9A, 9B,
‘1171 . |Physics 10 I0-9
s _ : o : .

8. COGNIZANT AGENCY v umwummm CONTRACY/W.O. NO.
ARDC Geophyaicu Research )
9. DIRECTING AGENCY ' : ———Bixegtorate

GRD, AFCRC R 1 I gomd

v . -Sge ZICwmme f

TORZA 2-7730 11-9‘l @R MAT 1l ,ﬁ\T%]

10. REQUESTING AGENCY 7. 851, COMPL. DATES: |

HQ, USAF | w, 1957 -
: * E@ Y orv. 1958

et N BN

11. PARTICIPATION, COORDINA sy 1959 -
USAF USN ' | or. BVAL
AMC-P ATIC-I CNO-1 14. DATE APPROVED 1 ¥ J§
SAC-I USA : FY5 4224
ADC-1 c/s-1 FYs8 | 1000M |
APGC-1 Other . 18, PRIORITY 16, FYS9 15410M |
| ATC-I CIA-I = 1A A(Missiles) |Fy60 | 425M
19. ' ' ‘ J417M
This is the initial report on this project '

20, REQUIREMENT AND/OR JUSTIRCATION o .
System Requirement No. 5 dated 17 October 1955 and subsequent letter
directive from WDD dated 23 December ‘1955 assigned to AFCRC the responsi-
Jbilicy for providing environmental data which affect the design and testing of
ARS vehicles. Based on independent studies by the Geophysic Research Direct-
grate the three degign study contractors and conferences with personnel of the
WSPO, it,wu concluded that in four areas of geophysical environment insuf-
ficient data were available for -successful design and test of the Advanced
Reconnaigssance 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'

The objective of this project is to provide environmental data consider-
ed essential to insure and simplify the design of a successful Advanced
Reconnaissance System.
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21 b, roach
See individual Tasks. (2lc)

21 c. Tasks

1. (&) '.l'-39791 - Solar Radiation Program in Ultraviolet and X-ray
Region for ARS

(b) ‘This task will be uconpliched through & 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 America‘, New York, N. Y.

(¢) Task objective is to determine the intensity of Solar U.V. and
Soft X-yray radistion as it would strike the satellite and the extent of damage
due to collisions of uolecnles.,: atoms and !.om with the satelnte surface.

e

. Requirement and/or Juctiﬂcation . .

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-
alectric 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 & vehicle traveling at 500 km {s essentially receiving
unfiltered solar radiation of low wavelength, one must consider a possible
Yeharging2up' of the metel 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 radiatiom. 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 wavalengths below 1500 Angstrom Units and we believe that
design purposes can therefore not be satisfied.

The effect of atwmospheric composition at 500 km is difficult to assess.
There might be heating of the vehicle to contend with, due to recombination of
atams 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 X-ray radiation i{s 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 medsurements would give ug information as
to the physical mechanisms operating in the ionosphere and delimit in an
essential fashion theiéonospheric functioning by giving us a better understand-
ing of the nature of atmospheric iomization. This would assist in the Eorecast-
ing of ionospheric propagation aud could contribute toward the solution of: the

utellite communications problc.m - .
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(d) Approach

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

(1) A laboratory investigation of the effect of collisions of
particles, atoms, molecules and ions on solid surfaces (sputtering) conjoined wit’
the effect of reconbination of ntonic species on solid surfaces.

This laboratory study will be carried on mainly in-house,
but with modest contract let for auxi.l:l.ary atudiu.

Primary in th:l.s rasearch 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, mng 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 duo to momentum trans-
port (sputtering).

(2) Solar ultraviolet and X-ray study -- The goal set in this
research is the measurenent 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 1nstrumentation by mini-
aturization of rocket instrumentation.

This region of the spectrum is relatively unexplored; hence,

, @ 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.
'.l'hc‘refore, 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.

: The construction of detectors will be to a large extent g
under contract. :

N e
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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 1mights into the nature of these processes.:
For example, a predicted phenomemis that of photoconductivity effect. This,
when more fully invuti.gated, may yield a ponible cecondary type of detector,

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

2. (a) T-39792 Iuterplanetary Matter md Meteor Physics in
Relation to ARS

(b) Th:l.s task will be accomplithed through a combination of "“in-
house" and contractual effort. Currently the following contracts are in
effect:

AF 19(604)~1894

(1) - - Temple University -

(2) - AF 19(604)-1908 ~ Oklahoma A and M

(3) ~ AF 19(604)-1901 - Smithsonian Observatory-
(4) - AF 19(604)-1892 - Stanford Research Inst.

No other contracts are contemplated at the moment.

(¢) 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.

hguLtmnt and/or Justification

The hazard from metesoric 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 méthods: visual observations,

- photography, radfo 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

-~ -t -5 5.
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atmosphere of 5 x 106 gm per. day., However, these ground-based methods are
limited and & grave anomaly, of importance to the ARS, exists. Since the

visual and photographic methods are only sensitive to meteors of visual
magnitude +5 (102 grams mass, 1011 ergs energy) and the radio and. telescope
ncthodg to visual magnitude of the order of 48 (mass x 10-4 gm, energy

6 x 107 ergs), infornntton derived from these methods regarding meteoric particles
with mass less than 10™" gm is seriously lacking. These smaller particles are
far wore numerous and therefore have a high probability of encountering a vehicle
above the earth's atmosphere.

The ancmaly on the influx of interplanetary matter arises from vari-
ous indirect measurements of the fine interplanetary 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 1nterplanetarz matter by the-
earth ag high as 5 x 1010 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 1010 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 way possibly be further increased
by a factor as great as 10% to 106 if geomagnetic focusing of cosmic dust
particles, suggested also by §. 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 gsurface and subsequent de-
struction of important equipment, affecting the usefulness of the vehicle,
wvhile smaller impacts would result in an abrasion affacting the usefulness of
lenses and photosensitive surface areas, etc. .

It is therefore neceosary to determine the probability of collisions
with interplanetary particles es 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) Aggroac

The areas of 1nvestigation in this task may be broadly divided
into rocket and satellitq experiments and laboratory studies.
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(1) Determination of the influx of uteoric material by
rocket experiments

'mu includes the design and cmtruction of equipment and
ltunching 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 accelerometer, 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 ruurcﬁ for direct rocket probing of inter-
planetary matter involves first the design and development of & basic
plezoslectric accelerometer capable of msasuring 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 detectparticles 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.

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

It is expected that development vork 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.

(3) Theoretical and lnborato:y studies and high speed
impact phenomena

Essential to the messurement of interplanetary matter is a
knowledge of the relation of the intensity and frequency distribution of the ac-
coustical energy generated by high speaed 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 deterwmined £rom the ARS weasurements. Polished plate experi-

ments on rockets that may be recovered will yield some information, but high

- speed impact measuréments 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 thg" direct experimental studies.
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lligh speed iquct studies of parciclec 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. Becsuse 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 expectcd. .

(4) Theoretical uudies

This subtask is concerned with the correlation and application
o! 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 the 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
miterial may penetrate a given thickness of satellite skin per unit time, and °
the rate of erosion per unit srea 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 teun successful rocket £lights up to sltitudes 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
above altitudes of 50 km. (Measurements below this altitude would be contam-
inated by terrestrial material). From considerations of the normal difficulties
experienced in past experimentsl programs using high altitude rockets, prob-
ably instrumentation for f£ifteen 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 t:he
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estimate using Aerobee bccauie the Nike-Cajun system when it becowes avail-
able would cost less than half as much as an Aerobee. The fund requirements
however, are based upon rocket requirements using Aercobees.

o Upon availability of an ARS vehicle as a platform for the measure-
ment of meteoric particles, a relatively large sampling.time for making measure-
ments of interplanatary matter-will be available. It is therefore of importance
thiat meteoric detection equipment be mounted on such an early test vehicle. Such
equipment must be very reliable and capable of operation over a leng period of
time, while its weight should be kept to a minimum. The development of equipment
for the ARS is estimated to cost S0M over a two-year period, while' £light

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 1s 80M over a two-year period,

3. (a) T-39793 - Atmosphcric Density Determination at Al:itudes
of - Artifical Earth SatelliuIL

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

(1) AF 19(604)-1871 - University of Michigan
(2) & 19(604)-1890 - Univercity of Michigan

(c) The objective of this task 1s to obtain reliable values of atmo
pheric d-mity. pressure and kinetic temperatura between the altitudes of 200
to 400 miles. -

" Requirement and/or Justiffication

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 t.he ARS vehicle. Some of
these problems are: )

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

2, How does temperature rise 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 ni.les 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 specific
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" orbiting altitudes. The present estimates of the un'gni.tudu 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
uiles or 250 miles altitude would greatly improve the reliability of extrapola-
tion to 300 miles, while messurements at 300 miles would be even better,

The task'.involves the study and hlplmnution of two basically dif-~
farent 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 limimtion 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. dat.a involves a selective
fonization gauge for measuxing number density of particular constituents as
well as total number density. This method in principle way 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 w:Lll

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, slthough 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 ol:udy of two propoied methods for measuring
the required parameters:

The feasibility of two methods for the measurement of atmos--
phe:ic 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

& peak slightly lower than that of the rocket.
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- The cphere containg an ecceleronet:er which measures
dreg ‘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 spheres velocity and altitude versus time independently.
The determination of atmospheric density depends upon a knowledge of drag
coefficient at the mach nuxbers 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 exper:lnent involves the meas-
urement of ion cyrrent 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 knmown.
This sytem requires some Kind of tracking for high accuracy although inte-
gration of pressure and temperature valuea results in approximte aititudes.

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 maasurable.

The extension of the ionization gauge method involves
three main steps: (a) Adapting to rocket use éxisting fonization 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 under way and involves a study of (a) the theoretical
limitation (b) inherent sources and estimatés of errors (c) engineering diffi-
culties (d) space and weight requirements (e) estimated cost per flight. An
anslysis 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
eggimnt for one or both methods . .

" This step of the task involves the design and construction of
the equipment which ig’ expected to be flovm in the inicial eeries of rocket
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fl:l.ghta.. This step may include wind tunnel tests or rocket flight tests of speci
ic 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.

3) ;nithl rocket flights of the equipment for one or both methods

This step includes the field operation involved in preparing
t.ha equipmnt for actual rocket flight together with the necessary operation of
the rocket flights for each mathod. The preparation for two flights is insur-
ance against vocket or other failure during the first flight.

(4) Evaluation of f_light. perfomnce and necessary redesign
of »eggigg nt

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 portians of
the equipment should already have been constructed at this point for the series .
of data-gathering flights and 1t 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 fl:l_.ghti

This step of the task involves the flying of three to ten sets
of {nstrumentation 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 bcosteis.
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 1bs. 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 reviud atmospheric
model

.This step of the task involves the reading of telemeter
records, the computation of the values of the atmospheric parameters, and
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the compilation of these data into consistent atmospheric models. This step

" is not necessarily limited to follow step (5) chromologically, but will

follow each rocket flight from which usable data results.

(7) Repackaging of cgutmt ‘for test satellite vehicles

: . This step involves the clectrical mechanical redesign of the.
equipnent 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
JARS test vehicle. '

(8) Iustallation and flight of density and preuure measuring
+equipment in satellite vehicle

' This phase involves the field operation of a progran 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 - eml Radiation Program for ARS

(b) This task will be accomplished through a combination of ":ln-
‘house” and contractual effort. Present contractor. is the University of
Colorado under' Contract AF 19(604)~-1899. Additional contracts are contem-

plated.

(c) The objective of this task is to measure the intcnsit:y of
irradiant heat sources above the atmosphere. .

The radiation enviromment 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
s0 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; ita dcsign 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 i radiating energy -- thus cooling it <~ and
a knowledge of the {ntensities 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
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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 {rradiant sources--
direct solar energy, solar energy reflected jointly from earth and atmosphere
(I.E., albedo) and earth emissivity {in the infrand)--und the flux from a
satellite i.nt:o 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 commmunications then
cease, and should the thermal, flux measurements sericusly disagree with the
values in the design calculations, at least one source of possible t:;ouble shoula

be 1dentified.

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

a) The solar constant is believed to lie between 1.946 and 2.05
gram calories centiutar -2 pinute - geviation of 3% from the mean of
2.0 gm cal cn”2 min™ 1¢1,396 watts meter

b) 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 urth)

¢) The infrared emiuion 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.




.

i,

B et Rt

7 -

‘o.- '

UNCLASSIFIED TITLE) Geophysical Environmeut Date for ARS, WS117L 2 April 1957
Short Title: ARS Environment , Proj 1764
(d) Approach

I. Introduction
The follouing subtasks are foreseen:

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

_ (a) Total radiation fron 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.)

(b) Total radiation from 4 to 20 wmicrons.

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

(3) - Considered, but at present neither planned, funded nor
contracted, would be the study of the temperature of a mpodel of the satellite
in a simulated radiation enviromment in a test chamber in the laboratory, or
balloon-borne to an altitude where the air pressure approximates ten millibars

(about 100,000 feet).

4) 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 intrimnsic 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 wher. irradiated by earth emission only; and the distances from
eazth at apogee and perigee, and whgther these occur in sunlight or in shadow.

DD Form 613 (cont:.) . : w .2’"9"\4-7" d//“o
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Further, .it is probably that various othér 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) Acgivities --- Model Study

A possible activity which, as noted above, has not passed
beyond the discussion stage, is that of the M,del 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,
vhich 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
=~~gbout 100,000 feet where pressures approxintins 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 d{fferent 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 utellite at orbital
altittudes there would be no convective cooling.

Departures from anticipated temperature by the satel-
lite in its early history would be reason to look for unique influence -- heating
by collision with meteoric matter, shortwave radiation, with more than the ex-
pected intensity of gamma radiation.

Such a model might lend itself to experimental woric in
the design of a satellite to be powered by a fission device.

(3) Activities -~ Design and development ‘of the temperature
and rad;at:l.on sencigg equipment

It is recognized that measuring tha tuperature 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. :
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It has been noted the type of thermal flux detector used
should be "total" and '"mon-selective." As distinguished from photo-conductive
detectors, the preferxed type would be the "temperature" detector, i.e., the
absorbed energy is measured by temperature change using a thennocouple 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 progreee 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 .
AP 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 nejor effort.

) 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 "vioion" 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. vieibiuty through fog).

Reconnaissance by use of far infrered 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
sbsorptions) of the specific gases of the atmosphere are required. Much is -
known about the pressure dependence of the absorption but. easy calcnlation is
not yet possible.

Both experimental and- thcoret:l.cal phl‘lel under this infrared

background ocudy are planned:

Experimental:

(1) The design and construction of a far-infraxed 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 A
contracted., )

- (2) 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 35,000 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-
pondins as closely as possible to the terreéstrial atmosphere will be calculated
using the latest available and suitable modified laboratory transmisgsion
functilns. The emission will be computed for various heights to be later
specified in the atmosphere. ‘I‘he work to be contracted.

v Possible contractou, and the possible Principal
Investigators are:

Johns Hopking University, Prof. John F. Strong
University of Utah, Prof. J. V. Hales (with Prof.
W. Elsasser, Consultant, Scripps Institute of
Oceanography)

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

(5) Activities - Bz-l‘roductl Directly leicable 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.) NS ns7 - 011K
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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 jnfrared
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-
geticas 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 lineg 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 thet 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 thig 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 Institute

) Oklahoma A and M

). New Mexico A and M

(c) 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 deuneat:ed in the approach of each of
the other tasks of the project.:

(d) Approach

- one . R $X W a4/ 14L0D
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The ingtrumentstion and hunching of research rockets require

(1) The provio:l.on of vehicles and launch f.acilities suitable
to each utperiunt. : . .

(2) The ivstrumentation 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 1mtrunntatton. ,

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

(4) The provision of suitsble ground data_racording 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 msnner as
under P-7659.

In oxrder to efficiently and effectively.mske 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 1955 and January 1956 Tasks 76971, 76972,

76973 and 76974 under Project 1115 were prepared by Geophysics Resenrch

Directorate, Air Force Cambridge Research Center. These tasks were,
with certain exception approved by WDD 3 July 1956. This project const:.tutes
a rewrite of these tasks under Project 1764 in support of WS 117-L.
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f. FPuture Plans

This project is. for the specific purpose of providiug envirommental

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 sufficient data has been obtained in a particu-
lar field to satisfy design requiraments 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.

8. References

ABRDC System Requirement No. 5 dated 17 October 1955

Secret Letter WDD to AFCRC sub: Support of Advanced Reconnais-
sance System (U) dated 23 December 1955.

WS 117L Advanced Reconmiuance System Development Plan
dated 2 April 1956.

ARDC System Development Directive Advanced Reconnaissance

System dated 17 August 1956,
SIGNED

MURRAY ZELIKOFF
.Project Scientist
Photochemistry Laboratory

SIGNED

" MILTON GREENBERG
Director *
Geophysics Research Directorate

- SIGNED

GEORGE P, JONES, JR,
Lt. Colonel USAF
Ballistic Missgile Liaison Officer
- Alr Force Cambridge Research Cenfer
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Colonel, USAF

0 » i .
"*?Assistant for WS117L /
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3. DATE: 2 April 1957
4. TITIE 5. Initial 6. NUMBER - 1764
(UNCLASSIFIED TITLE) ceopiyaiu1,snv1rmnc for ARS, WS 117L
SHORT TITLE: ARS Enviromment

la. $4255. of P-690-02 funds will be roquircd in the performance of cask
39721 in FY 57,

(1) 6 trips to Los Angelel and Palo-Alto, Co.lif. at $§400. $2400.

(2) 3 trips to Chicago, Ill. at $125, 375.
(3) 12 trips to New York, N.Y. at 840. 480,
(4) Miscellansous travel : ’ 1090.

L

b. This travel will be essentially to monitor contracts and coordinate with
other Centers. The requireunts for FY 57 will continue through FY 53 ani
FY 59. '

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

d. InFY 59 twelve (12) additional trips to HADC or Patrick AFB at $400,
each will be required for rocket tests on apparatuc

e. 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. speciﬂqlly it is contemplated,

(1) 12 trips to Holloman Air Development Center, N.M.

at $450, uch 85400,

(2) 4 trips to San Pranci.sco, Los Angolu area, Calif. :
at $400. each . , 1600,
(3) 3 trips to Philadelphia, Pa, at $50. each | 150.
(4) Miscellaneous tr;wél; $850 - 850.
. i TOTAL $8000.
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Project 1764

b. 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. ,

c. It is contemplated that some of the shaped-charge experiments may be
performed by the Poulter Laborataries in the San Francisco area. Research

on Righ Speed Impact Phenomena will be coordinated with Rand Corporation

in Santa Monica. Temple Univergity in Philadelphia has dcveloped acoustical
apparatua for the detection of meteoric iqucts.

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 perfomnce of
Task '1'-39793 in FY 57.

(1) 2 trips to Los Angeles, Calif. at $400. each $800.
(2) 4 trips to Ann Arbor, Mich. at §$125. each 500.
(3) 8 trips to BADC,' N.M. at $400. each s 3200.
(4) 2 trips to Chicago, Ill. at $125. each 250,
(5) 8 trips to New York area at $40. each . 32¢.
(6) Miscellaneous travel . 100C.,
Total - $6000. 00

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

¢c. In FY 58, 7 additional trips to HADC at $400. and 2 additioral 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 tri.pa to HADC at $400. will be required to
participate in rocket data gathering launchings. -
3. InFY 60 travel will be required as follws.

(1) -2 tr:l.ps to Los Angeles at $400. each _ - $800.
(2) 2 trips to Chicago at $125. each .250.
(3) 3 trips to New York at $40. each 120.
(4) Miscellansous travel . . 300.

: Total $1470.
Therefore, P690-02 *

FY 58 9570 -

FY 59 7570

FY 60 - 1470

P 2//47).
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. _ Project 1764

4. §3,225.00 of P~690-02 fundl will be raquired in the performnce of
task T-39794 during PY 57. Specifically we contemplate:

(1) 3 trips to Los Angeles, California at $400. uch $1200.

(2) 4 trips to Baltimoye, Maryland at $60. each 240.
(3) 3 trips to Chicago, Illinols at $125. eech * 375.
(4) 2 trips to Holloman ADC, N.M. at $400. each : 800.
(5) 2 trips to WADC, Dayton, Ohio at $100. each 200.
(6) 2 trips to RADC, Rowe, N.Y. at §55. each 110,
-(7) Miscellaneous travel: $300, 5 300. .

: 3225.

4 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 axeas. Also, at least
one vigit to WDD is contemplated.

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

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

e. Travel to WADC and to RADC will be rcquired to coordinate the various
Center efforts. It is possible that the number listed is 2 minimum and that
more will be required.

£, lusccllaneoua travel to discuss specific problems with experts at var.toua
Universities will be required, .

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

h. An ennual average of §1000. of P-690-03 funds will be required totrans-
portation of instrumentation units duti.ng n 58 and FY 59,

Sa. $§14,000 of P690-02 funds will be required in thc performance of task
™39795 during FY 58, .

(1) 12 trips to HADC at $500. each ' $6000.
(2) 4 trips to Los Angeles, Calif. at $400. 1600.
(3) 8 trips to Palo Alto, Calif. at $450. each 3600.
(4) %4 trips to Patrick AFB, Fla. at $200. each 800.
(5) Miscellaneous - .2000.
Total $14,000.

r L
{ b
e

DD Form 613 (cont.)
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_ ) . ) : Project 1764

b. Travel to BADC vi.ll be perfomd to participate in launching of high
altitude rockets.

e, Travel to Los Angclu will be performed for cootdiution of program

with WSPO.

d. Travel to Palo ‘Alto will be parforud for liaison :l.n obuining technical
information on use of system test vuh:l.cles. _

e. Travel to Patrick AFB will be perfomd for coordiution and participation
in launching of system test vehicles.

€. The travel requirements in th:ls tuk are cxpect:cd to remain essentially
the same f.orFY59andrY60.

e = faa s L N . ) - L . 24 N S vy sy
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R & D MANPOWER ANNEX :
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2 April 1957
4. UNCLASSIFIED TITLE [ 1 . ._b NUMS ER
Geophysical Environment Data for ARS, WS 1171 s 1764
Short Title: ARS Environment Graner '
7 oRG [N i L] " ACTUAL ", PROJECTED DIRECT MAN-YEARS
CoMP . ORGANIZATION TITLE Tong. | wan-arrs rv 957 vy o5y Fv1959] Fv 19 gol Yo cokr
CobE - - LAST QTR I" “avar_ mamo | avas nomo | aeme nano reao
GRD Geophyaics Research Mrcetorat# g . : : :
AFCRC . R 4.5 w0 | 2435 | 320 .| 29.0 | 32.0 | 26.0
TOTAL 4.5 s.0 | 2.5 | 5.0 | 2.0 3200 260 |
Total Mampower Dollars 7,938 | 36,400 | i78,360| 36,400 | 211,120} 232,960 | 189,280] "
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3. Manpower to perform tea'earch on Task 39793 will be divided into the
following listed three (3) experimental teams:

a. Palling-Sphere Density Experiment Team

This team will consist of one tuk scientist (G8-12) , one physicist
(cs-u), and one engineer (GS-9) :

b. Prguure Gauge Dencity Experiment Team

This team will consist of one deputy task ochntist (Gs-12), one
physicist (GS-11), and one engineer (GS-9) :

- pata Reduction Team o~

This team will consist of one secretary (cs-a), and one computer
(Gs-9). ' ‘ o

4. Responsibility of the 3. -xpcr:l.unt:al teams will be as follows:
a. Falling-Sphere Density Team

(1) 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 demsity
measurement at altitpdes up to 500 Km. .

(2) The respongibility 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 engineer«in the theoretical study, design, development, laboratory testing,
and contractual procurement of the flight model instrumentation; and will
sexrve as Field Director at experimental test 3rounds.

(3) The physicist will be responsible for carryinmg 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 f£ields of research. He will comsult with, advise and
assist the engineer in the laboratory experimertal 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.

(4) The ‘engineer will be responsible for the team laboratory experi-
mental program, the electronic and mechanical design and construction 6f in-
strumentation. He will initiate procurement of instrumentation. He will

248-57- o//%0




n

P @y g - P w

P VRIS

PR

. gmen

e i LU

LTy S

> i T

PR a2

cr et AN A T

Bt 2aa 27 BN

. i .
(UNCLASSIFIED TITLE) Geophysical Euvironment Data for ARS,WS117L 2 April 19¢

Short Title: ARS Enviromment : Proj 1764
R&D Manpower Annex (cont.)

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 experimentzl tests. .

‘5. Pressure Gauge Density Experiment Team

a. 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.

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

c. The Physicist will be responsible for carrying out the tesm pro-
gram of theoretical work on applied and background resssrch 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

An the electronic and mechanical design of the imstrumentation., Hé will

be responsible for the preparation of scientific reports and papers, as
required in the experimental program.

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

6. 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.

7. The Task 39794 Planning and Supervision will be under the direction
of a Tagsk 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-
grem. He will be responsible for all the phases of the progrem, including
selection of contractor, approval of proposals, supervision of both contractual




S et et m T re am e M ey A . emebadetme e m e W s s a

rw e

Lo RTINS Tt

. .
- n P armmrg N AN ST e Ty, VS w,-ﬂf""ﬁ‘wu-&«ﬁ.sm, v man e "

(.

T
~s

(UNCLASSIPIED TITLE) Geophysical Enviromnt Data For ARS, WSII?L Z April 1957
Short Title: ARS Environment . Proj 1764
R&D Manpower Annex (cont.)

. 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 progrm The Task
Scientist is currently available,

8. a. The manpower requirements for ‘1'-39795 for Rocket and Inltrumnution
Support are estimated on the basis that four Research Eugineers, (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 praparation and firings.

In FY 59 two additional Research Engineers will be required to conduct liaison
on 1nstmntction of orbiting and non-orbiti.ng r.el!: 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. °

N 3 B ~57- o1k o
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ToTAL 160M6M |422M| oM 10001# 950 1410 5208 425}
[ Y FAEM . q1n AR EwANS FRITIAUR AF THIS FORM ARE O
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R & D COST ESTIMATE RECAPITULATION o T o 3L e
8. DATER
stsru [XIPROJECT [TJTASK [] OTHER o 2 Aoril. 1957
"4, UNCLASSIFIED TITLE ' s.naniaL L | . NUMSER
Geophysical Environment Data for ARS, WS 1171. CHANSE 1764
- Short-Title: _ARS Environment
A« PREVIOUS YEARS s, FISCAL YEARS7 S FISCAL_YEARSS [O- FISCAL YEAR 59 [5. TO cowrLETE
ITEM e oTHER 0 OTNER ) OTHER e OTHER soe OTHRER
7. 3 . )
A. TOTAL 160M 6M - 4224 jo00m | o9som | 1410M | s20M 425M 0
CONTRACTY | 3. AvalLasLe 160M 6M 42M
- NEw REQ 1000M 950M 1410M | 520M 425M 0
., .
Ao TOTM.
waTEmne | 8. avaasie - . i
‘1 €. NEWARQ
FACILITIES J,_
. e
MANPOUER . ..
. 7.9 36.4M - 178.4M ¢ 36.4M 422. 2%
1",
TRAINING |
N/A
8. . «
TEST (TEs N/A .
- _ .
TEST SUPPORT AINCRAPY N/ }\
ta, -
saprotaL 160M 6M 422M 1000M 950M | 1410M | 520M 425M 0
189,
TOTAL 173.om 454. 44 214844 196f. 44 847. 11
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Development Command West Dev.Div. Office for QPRI

RIPORT O ReL SYMES

. RAD PROJECT CARD |_Rewrdten Projoct | DPv-RED/A/119

1. PROJCT TITLE  (UNCLASSIFIED Title) " "PERSONNEL ™ " SECURITY OF FROJZCT | 3. Fi6.537 e,
OPERATIONS SUBSYSTEM FOR THE ADVANC&D RECONNA1ISSANCE SECRET gre
SYSTEM (SYSTEM 117L) b. (SYSTEM 1171’.. POSB) 4. INDEX NUMBER 8 BTFCET BaTL .-

. | 2=117 A

G BASIC FIELD OR SUBKCY ° ) 1 A w-nn.nonmctwluow A, r:cu.ro]i}. 1957

Btrategic Air Warfare System’ Personnel Utilization, 65
. (Qi7L) .
S, CORRITINT ACENCT Alr Research and 15. CONTRACTOR AND 708 LABORATORY CONTRACT /W, 0. KO,

. Lockheed Aircraft Corp

0. BIRECTING ASENCY
Maintenance Laboratory AFO4 (64 7)»_97

AFPTRC
1 ASENCY - Operator Laboratory
Hq USAY ’ Personnel Lnborutory
"&MT&;I)PATION zﬂcDIICOIIGOﬂD.INAYION 13, RELATED PROJMC 17. 88T, CONPLETION DATRS
- ' - . - “ REs.
APGS (I) = USN/CND-I S-u7L : " [wev. Dec 1960
. ATC (1) USA/C/S=I ‘ . ' Tasr
8AC (D) Other - | or. gvas.

o _57 22, 8M
ATESORY -~ J.s8 |- .- 156.0NK
. _59 164.0N

Vrmg__
m'u) T - ,, . e - . e A8 P} _Fiscar gsTIMATES
CIA (1) » E NF L ovi N e d 56. Y

. a:v;usio PROJECY € : 3
This revritten repprt supersedes New t on,'léi‘us 0 12],!, O

project dated 28 958, : —as7lon

25, REQUIAINENT AND/OR NSTIFICATION Roay i yement fOr tBIB-Profect -was. e:tahl:sh%%z'by ARDC -Systen
eqnirenent No. 5, dated 17 October 1955, which directed this Center to SUpport the
reparation of a System Development Plan. Responsibility for technical support in
he ¢xecution of the W8 117L Development Plan was assigned under the provisions of
Bystem Development Directive No. 1I7L, dated 17 August 1956. ‘Bpecific approv:
or inclusion of project for development of Qualitative Personnel Requirements in-
ormation (QPRI) was contained in Amendment No. 2 to SDD No. 117L, dated 1 October
956. ARDC Project Development Directive No. 8728, UOctober 1956, directed €m~ .
Pplementation of this Center's plan for development of QPRI (Project Development Pl
0. 8728, dated 28 February 195G) for WS 117L. "Requirement for re-writing the
r:lg:lnal plan for development of QPRI for WS 117L was established as & result of
wo separate actions First: the Weapon System Pro:ject Office” (WDD) directed eac
ter concerned with the development of WS117L to rewrite project development
lans to align objectives in consonance with the Statement of Work which was
repared recently for contractual negotiations, reference 211(7). B8econd: the
pplication of existing research techniques in the areas of job anslysis and
escription, training programming, training equipment requirements and evaluation
11} provide valuable support to the development of the personnel sub-system of
117L.. This project is designed to yleld-optimum information needed by planning
gencies concerned with the personnel and training aspects of weapon system 1x7L.

28, .A;D in 1.0!. j N, oy ] ‘;:‘- I - ‘ - . _!_c_
Do (WD) =
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2la. Brief of Project and d:;gctive:

The development of this project will utilize the technical and operational

'cupabuit:les of the Air Force Personnel and Training Research Center in the

production of systematic information relevant to the personnel and trnining
requirements of the total weapon system 1171 development plan.

21b. roach:

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 will 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 1n-serv1ce effor:

are indicated below,

21c. Tusks of the Project!

(1) Task 87151-IMPLICATIONS OF DESIGN.

(a) Contractor: Work under this task will be accomplished
primarily by the prime contractor, with consultative and techn:lca.l guidance
furnished by Pro:jvct Officer, this Headquarters.

. (v) a:,ject:l.ve: To. provide tho preliminary data: needed to prepare
an early report,; or reports, which will forécast the general personnel
subsystem requirements and the personnel and training problems that
adoptioa of the system nay generate. .

(c) Approach: 8ince this weapon lyltem does not readily lend
itgelf to the concept of control by a major air command or primary interest
by & single agency of the Air Force, consideration will be given to the
thorough exploration of the psrsonnel 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
design In sc doing, consideration will be given to the relationship of
W8-117L to W5-107A~1 and possibly WS-107A-2 and the findings of previous

' research in lupport ol these lutter systenms.
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(2) Task 87300-QUALITATIVE PERSONNEL REQUIREMENTSJINFORMATION,

(a) Contractor: Dats will be collected and assembled by the
prime contractor for the production of reports which will be phased with
equipnment design and development,

(b) oﬁjective' To provide manning document information, position
dcscr:lptim,md personnel selection information regarding the total personmel
subsystenm of wsun.

(c) Approach: Effort in this area will be directed toward the
development of information which can be ‘used to describe technical jobs . v
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, uann-ng
Document ‘Information, Training Equipment Requirements Intormation, and
‘ffitormation 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, General Information, will describe the general purpose and
function of the system, as well as stated or assumed concepts of omration
and maintenance.

Section two, Manning Document In!omt:lm, will: identity 111 equipment-
associated operator and maintenance positions; indicate tasks performed within
each job~pesition; 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 nqu:lpuent 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.

Bection 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 orgsnizational and/or command nature.

il U&Iﬁﬁﬁ
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(WMSSIFIM Title) a. PERSONNEL OPERATIONS SUBSYSTEM FOR THE ADVANCED
RECONNAISSANCE SYSTEH (BYSTEM 1171.) b. (SYBTEI 117L 'POSS) ‘

(3) Task 87152-'I'RAINING mormus AND PROCEDURES.,
(a) cmtrsgtor: | None.

(b) Objective: To make mo—endntidnl for the training program
and training procedures to be used to obtain skills required by operator

and sisinterance personhel of the system.

(c) Approach: Recommendations for specific training procedures

will be made in consonance investigative ﬂndi’nn from prior tasks,.
Emphasis will be given to those areas in which the training of lkilll uy prove

particularly significant and difficult.
(4) Task 87153-TRAINING EQUIPMENT CHARACTERISTICS,

(a) Contractor: Preparation of a report on the training
characteristies-of required trainers will be an in-service BXfort.
Previous contractual efforts will be used, 1f -aspplicable.

(b) Objective: To identify the special tru:l.n:l.ng’ devices required
for the W5~13¥L-training program and define the characteristics of the =~

-individual tra:lners .

" (e) 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 ottort, e.g., Radar
‘Tracking and Guidance Computer 'ru:l.ner.

Uﬂcmmm
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(5) Task 87154-PRWICIBNCY TEST D!VIWT

- (a) Cmtractor- To be determined. Partial in—-service effort
by Personnel and Maintenance Laboratories non:l.tored by this Headquarters.

(b) Objective: To provide valid tests of the job knowledge,
skill, and sachievement varity for smekwuring the progress and/or proticicncy
of operating and maintenance personnel.

» {c) Approach: This activity will .connlt essentially of
establishing, monitoring and evnlunt:lng the test materials to be produced on
a contract basis.

(6) Task 87155-HANDBOOKS AND JOB AIDS

. ' ) .
Further detall on this task will be provided.as the system progresses.

(7) Task 87156-TRAINING EQUIPMENT TESTING

*

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

21d. Other Information,

(1) General. The information basic t0-the preparation of reports
required by Task 87151 and Task 87300 efforts will be obtained through-. . =
contractusdl effort. Publication of these reports on & contractual basis
may be accomplished with this Headquarters acting in a consultative and %' "% it
monitoring dcapacity 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.

© Tasks 87152, 87153, 87154, 871556, And 87156-have.bben . included.under
the assumption that Tasks 87151 and 87300 will preduce infermation which .
indicates further effort should be expended.to meet an Air Force requirement
for informatidn in the areas covered by these tasks. However, further
development effort will not be sxpended in those task areas in which the
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 detern:lnod manning on a contractual basis is
required or desired.

(2)  Survey of Eiilting Standardize Equipment or Techaniques.
Norie except as discussed in Task 87152 and Task 87153,

" Page § of 7 pages
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RECONNAISSANCE SYSTEK (s'zsm 117L) b. (SYSTEM 117L POSS)

(3) survey ot smur Equ mt in Progou of R&D.

Survey ¥4l be made to detemine ‘possible udaptation of reaearch
mntmentl into special training “devices. Similur—explorstisn will be
made in the area of trainers bc:lng developed for ballistic missile systems.

(4) Roghcuont Reconmendaticns. None.

() Statenent of utactl.

This project will yield :I.ntouation useful to the azonc:lel respm sible
for programming the personnel and training programs required to properly man
W8 117A.

2le. 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 genergl 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

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
ecompetent : staffing has been accomplished to perform the caliber of

work ‘desired. ~ Arrungements have been-msde to furnish contractor with
format gu:l.del for reports to be published undor this developnent project.

21f. Puture l’lsnl. Tentative arrangeneqtl were discussed v:l.th prime coitractor .
:tor publication of Task 87181 report during June 1857. Also discussed were
* plans for publication of initial QPRI report (Task 87300) during December 1957

or early January 1858.

The project officer will maintain close contact with WSPO to establish

proper phase relatiomsicips—of-project—effort-with-equipment dovolopnont
status which is, in turn, hrgcly dictated by funding act:l.qn.
i

t21g. References. ' :
(1) ARDC System Requirement No. 5, dated 17 October 1855.
 (2) Project Development Plan No. 8728 (DD Form 613), 28 February 1956.

(3) WS 117L Developnent Pla.n (WDD), 2 April 1956.
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" (UNCLASSIFIED Title) a. PERSONNEL OPERATIONS SUBSYSTEM. EQR,TiE.ADV.HCAD.

RECONNAISSANCE SYSTEM (SYSTEM }17!.-) b. (SYSTEM 117L POBS)

(4)
()
(6)
(7)

ARDC System Development Directive No. 117L, 17 .August 19856. -
Amenduent No. 2 to ARDC 80D No. 117L, 1 October 1856. .

- Project Development Directive No.. 8728, October 1956.

Letter WDTR, Hq ARDC, 18 December 1958, subject, "Meeting

of ‘l‘ochn:lcal Advisors to WS 117L".

2lh. Coordinationiand Signature Block.

Responsible-Center, AFPTIRC.

~FER Kofperer ot

STANLEY VALCIK

Major

QPRI Project Officer

USAY o

Col

THMS WILDES

UBAP

DCS/Operatiéns

::‘r‘:&x):t‘}%@vwx
. FREDERIC C. E. GDER )
Colonel, USAF

Assistant for WS 117L
Technical Operations (WDD) /
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1. ‘ 2. REPORTS CONTROL SYMEIOL
R & D MANPOWER ANNEX _ :
[Jsvstem  EIPROJECT (JTASK  [JOTHER aef ] or 1 raem
| - 2 April 1957
* ScLissmaD VITLE g PERSONNKL OPERATIONS SUBSISTEM FOR THE " arac O] « imen
ADVANCED RECONNAISSANCF. SISTRM (SYSTRM 117L) b. (SYSTRM 117L POSS) .,..ee 8728
* ore % B T io.“':;'u';'l:“ "o ' PROJECTED DIRECT MAN-YEARS
comm ORGANIZATION TITLE s MAN-QTRS rvis 57 : ry 19 Fy 19 FY 19 | To commL
€obe . LAST QTR AV AL RORD AVAL RARD RONO RQRD RORD
' PIQ | Office for QPRI R .3 9 |22 2 o 3.5
| PIF | Operator Laboratory ] # 2 1 3 | .2 i 1.6
PIR | Maintenance Laboratory R # 1.5 |15 |3.8. | 3.8 48"
FIS Office fon Social Science R # o5
! Programe ‘
b )
Total Manpower 3 |26 [40 |42 |52 | 99
Total Estimated Manpwr Dollars M M | 3 36 | AM 84
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- A« TOTAL ) .
MATERIZL . AVAILA.I-! ‘
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l ' ) INTERDFFICE CDIRESPONDENCE

e To: Col. E. N. Hall cc: H. R. Lawrence Date: 3 May 1957

\
! SuBJECT: Transmitting’ copy of ¢M67.3-49 | 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 p:elimmary document, the technical
content of which has not been checked or reviewed by Dr. Duan's
office. I would suggest that questions on the technical content
of t}us memo be referred to Mr.- H. R. LaW71 e.
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MEHORANDUM FOR COLO:EL TERAUNE St 23 [

SUBJECT: AFPIRC Support of WOD Systems Development '

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

* tory Field Extension Number 3, under Lt Colonel Beers is presenily in

being at AFBMD, QFRI Project Officers for the various missile systems
will begin reporting for duty 29 July 1957. Tentative scheduling calls

‘for the WS 117L Project Officer to report during August 1957.

2, The establishrent of the Field Extension Unit and the schedul-
ed manning of that oifice 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 AFITRC conduct of the WS 117L QFRI was made
by SR #5, dated 17 October 1955. Mzjor 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 QM1 area, may be
directly traced to a lack of appreciation of the importance of early
attention to QPRI problems, Assessments of tihe anticipated work load in
this area as meritinz a resident Officer, and the timing of such an
assignment wes left to the discretion of the Commarder, AFITRC.

L. vie have not concurred in any propssed action which has not alreauy _

- been inglemcnted in APEED, nor which is contrary to present planming

mth.m the Field Extension Unit.

S. If manning the QPRI Project were to be made with AFBM personnel,
I personally would place higher, immediate vriority on manning other
projects within WS 117L, In view of the fact tiat manning is to ve done
by AFPIRC from AFFIRC personnel rescurces, I reguect your sigunature to
the letter. 4

. be
1l Incl é&wés%_viﬂ L!. .,!' gL CD..;EE".

8y letler to AFPIRC - . : Colonel, USAF
subject as above Director, WS 117L

with inclosures
: _.ufu&«}{ & /u&?&u(

1o C8lcin 2§ d@(’s 7.



-

»

N

T AL A g N Y St S g P e W, ™ e
. - . .

WAL Ty R e,

B S T b=

. o

rooe / :“‘/ . . .,‘4;"'.’“ 8

A P : Y 2 ”

gn.: .. ’ .../.. ) ,’4‘(! .. . . . ’/'V

I Lo e o4 7-2%R YORCE BALLISTIC :ISSILE DIVISION ,

b s 7 HEADQUARIESS

Y - A '{-""‘ 42[ " ATR Rns:.;aca KD DEVELOPZNT o .mm
£ V"

: f :
ij*.} - WDE: - W _ ‘ 19 Rovember 1057 .
WIMORAETXM YOR WDT ARD WO /ﬁﬂr '

. SUBJECT: (U) Joint WDIN and m:o:m Staff Visit Report
' tonqmonm.mjnationotMCasa
Separate Center ot‘ ARDC .

1. Gennral- Col H. L. Evans, WDTK, and Capt A. Jt. Comes, WDO'.EA,
- visited Hq ARDC cm 14-15 November 1957 for the purpose of attsnding a
conference on the elimination of the AFPIRC, and distribution of the
. AFPIRC functions end mampower spaces within the ARDC structure.

2. Persons Contacted: Brig Gen Flickinger, Col McKerley,
Lt col Rittey; TeJ WIcox, Maj Stoble, Kaj Wertz, Dr. Gayne amnd
Mr. Christepsen. ,

- 3. Discussion and Cormspt; Lt Col Ritter, Hq ARDC, presented
the proposed eliminction ¢ AFPIRC as e separate Center of ARDS , and
tke ARDC actions necessery to integrets the AFPIRC fumctions smd men-
power gpaces witbin the ARDC organization structwre. The significent
itews covered by It Col Pitter and a stateuwent of req.zired AFRMD ections
ere presented below ‘ . :

T . Be EqUSAPhasweetedthatthemcbe eliminatedasa
aepe.rate ARDC Center.

o

‘ b. ARDC will retain responsibility for the funcﬁons p*esenty.
_ assigned to AFPTRC with certain reducticuns in the present prcw,rm end
r spaces as Tollows?

' (1) Hq AF ’.Cistobeeliminatad,mdtheotﬁcei’orﬁ?ﬁi
be alded to tb8’ "'fa.tgrs program at WADC, _

: (a) The Fersonnel Laborstory will rem.:Ln at Laxzland
Force Basc as a detachoont oF,¥q AiDo. All fubture programs end
projects for the I.aborator) will be: Yalidated end spproved by the DCS/P.
end ncs/n, Hg USAF,

(3) The programs and projects of the Operator Labaretory
‘will be integrated vith the vork of other ARDC centefs most alirectly
concernsd. The labowatory will vacate the space now o-cupied et
Randolph Air Force Base.
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() 'he p:ogre:ns epd projects of the Main'bens..ce Liboratey

il be integrated with the Porsomel Ledborntory eud ouaed AnJv Soniurse
st suppdrt Twmnisked the ATND 111 ©2 inde~r :’cet. in%o the LI
crooidsetion.  Lie lshorators *f......l vaatbs 1l stove nowr osannied et

Towsy Aly Feroe Fase.

(+) Hq USAF han *opo.,ed' a reductior of 275 nanpuriy
e T

spaces {rca the TON spasces proz:atly acviuorized AFPTRC. Whie Wil




g
.‘:':“ & result in e net monpower authorization of 158 spaces far the _
: : Perscnnel Lsboretcry ard 271 spaces for the effarts in support of
W/8 Sevelopment., "nese new manpower levels are to be effective

_ (6) The recormended distribution of the 271 spaces
within the existing ARDC struciure are’ as follows:

. : . Ma:mstwe,Vehiéles----'----3°
A?mi.wssupport'--'p&—-wuu_-la'

e AFCRC, W/B SUpPOTt = = = = = m = = = 20
Amﬂ), W/S Smort I R A ll»6

‘A'ﬂc, W/Ss Stmport “ mommom e mom 7

AFSWCJ W/S Support m e m moen o o lo

- Pﬁm W S S“pport M- " e W m w = e N 7

W/S Swpport - =)
' Totel Speces 27L

(7) fThe ARDC provosed breaizout of the 46 spaces
gsecigned to AFRD ave inflicated ae: .

BALLISYIC SYSTEMS SUTPORT

. ., R Rl L SRR RS R R B e N e i T AR NOESA TS o® o
. .

N
Q‘.‘

HF Group ot AVED:

Job Desizn & ﬁnginee:-:?.ng - e ... 14
1. Design Specifications - « ~ -2
2. Design Anglysis ~ = « = = =~ 3
3. Hardwnre Development
: MHonitoring =~ « « = @ = m = = §
L, Persoarel Evaluption = = » = 2
5. Safety end Protection - -~ - 2

Manning Information = = = = = = = = = 10
Operaticnal QPRI

JObAidﬂ-.---;-——a.----..-6

T e AN SN T TN M IRV o T

Training Equipment Requirements

mme———a—

Total 30
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BD-AF Meld Bxtension ot Cooke AR

- - .
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'IOCSiteDesigauu--------3
Functional checks (Men-Mechine) - - 3
Relisbility and Systenm Tests =~ = - 10

. 1. Personmel Bub-system = = = =8
2, Safety and Protection = = » 2

. | " . - . ' Mﬁl

16

: (8) !me tol:lming itmns are noted regardina the 86
total spaces listed Bbove: .

o (a) The recquriended AFAMD spaces include:

26 ~ oXficers ~
18 = civilians
2 eirnen.
. ¢ (p) ARDC maicated. ths.u 'bhe spuces are separate
from the emergeny augnentation end FY 58 menpower requiresents
heretofore stated by AYEMD. )

(c) 2RO2 Lr:‘ cated thst the spacen exe to provide

tor norral hueen factors support reqtdrea tor thé preient &¥:4) missior

and no sAdstional missions in tie érea of humem factors techrical mro-

~ grems will be inposed on AFBMD.

() Two medical officers - One Occ@ati‘onal Rznlth,
und one Industrial I!ygiene Enginear sre included in the oz:‘:l.ce... s;g:::es.

(e) The totsl civilien spaces includr support -

tn:es, clerical, etc. g _

) () A totsl of 70 humen fectors officer Epeces
exist in AXC of which 25 or 374 have been cllotted to AFEHD. AR
reqguested that AFEMD consider replecing same of ovxr officer spazes
with profescionsl civiliens, if possidle, in order to relieve the
shortage of hman factors officers in the other ARDC ceaters.

.~ €9) It wes agreed that AFRID would provide Hy ARDC
‘with tbe follawing information by 25 overber 1957 .

' (2) Organization structure or ddstribution of -
the 46 human factor spaces into tne exitting AFRMD arganiz.a:cion.

{v) Manning Inf‘ormt...on.

‘Ponctioux) srea dsnod intions
Ranle and eivilia prade spread
Jeo titlea oL
Jobu Qoasrivticn

k-]
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4., Reguired Actions:

" a. VDTN and WDOT will develop tke information indicéated
in paragreph 9 sbove for delivery to Hq ARDC on 25 November 1957.
TN P ecamrrund o
b. WDTH amd WDOT vill gyopere apnropriate internal
.AFBMD policy on the integration of the human factors support
function within LFBMD,

o ~ri::.-.-.~' 4 = —
ASTIORY A, GOMES
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MEMOXANDUM FOR THE RECGRO. 31 Decenibsz 1957

 SUBJECT: Telophome Gall frecs Coloncd m»» Gemeral Rifisnd

'ummwumw--hmthmq-l
7 thixg cleo. Ae a result, cdmmammmm;yn !
1

have & ciach progriem new to coms up with somethlng by Meaday for -
CGezarsi Puit 8o & spplasnentsl packags 12 the Y 58 and 39 progyams. °
ruanmwmuemmmnmﬁcmz
e neveseary i ar, it ldn't oinrt fron where we tre 32 presenst, and
it cox ot projictod ent. Bomuvgﬂnhmnwmbeﬁma.aou
FLOES BLBYe )

wahnmaw“m m«-uhem'q wilh srmge

and oxy otizory puch o2 Che Baidom pert &i 1t enae Sory & ICDLL. Tlay
wid € R ool the 1LTL, 20f porbane uxing the “qalsky” for & $ed
velicis —v wiad v wead 0 69 ol 1S el norw sotan.  ARDGC will Ivs vow
b s Bhe fecbnien) dewelopnrioat and resccreh and BAD will buve ¢do .
QY LIEIG IPPROCIR =o (e CCrarions vekliha with (ha arneptien of 2 %50
80H Cus b&mmu thene anhmmuummsm FOOGATON

Msﬁt’ﬂo j

" Tin Cymos for FY 58 is $6620 for RAD amd for ¥Y 53, $71014
v Ty word (2 kmew bow mueh w2 nowd over and shove Gt wed
v:’m: cry be Gene with $19 sadSionsd miiims tewnsd (e Riplne: prinwty

m&m&hmmw,wd i Boens. ':tmm.,
frens €35 0 25 isliles fa FY 55 ewd Sresa $3€ ta 89 MEUsD b FY 89,

: Mumhmwp.mm-mumu. .

wmmwmmmbymmm
domecs hesrivps since the ARDGC matarial is act uoellev,. They wecs
amm-ama-mmmwmumam '
characionictiss »« i3 othor werds, what eanld bs accoamplilatiod snch

as (hy lspdboms part of the cnocial projést fue am JCBM, he mecisd
vith vorioos Rinds of hanéds on them, scealerttion of (3o eldetironie

. prufuct
- port of ts 1T, m«ma«am tad porEese a S

wiels pravrsda. 3N s L6t antassary thed (39 ebows ba i preed dzocls.
12 gl b ppds £2:03 000 arc & Mot of edhor Bdane wa waak £ o Lsd
Qg vy ewa 6352 belag poriwade s The pralodt mentlanss vws the nowy
(7'&." £ -&f’ﬁ LT WO ﬂ‘ts.?.f Lo €3 ﬁbﬁaz X Fe Golasid Hee -ﬁ""tf.r"x W%
Bl tar spoua ndoranotion by §eigey ms..i.n.g.
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JOINT MESSAGEFORM
8PAGH DELOW RFSERVED FOR OUNNUXIOATION CESTAR ;-J"* -
. v L U3
A"‘PAP,\ HQAS‘ NC' r $ i opom .u
R=CULED EXTEM PRIOR
r\ ? ’c"u-GOl’Y B o ’C"Y"' h '.__ NGy % »
"' .‘ o pu INTERMAL RE&3EHCES BY D rYr.R.: L
- » GROUP FRIOR TO DL'CL‘SS’F-CATK}N}" ~IE-TIME 1% i.\-
PRECEDENCE TYPR MEG {OMck] | ACCOUNTING | ORIG. OR REPERS TO CLASSIFICATI:
aoron  PRIORITY oo Tooom Tomes SYMEOL OF REFEwENC.
INFO
FROM: COMMANDER AIR FORCE BALLISTIC MISSILE DIVISION SPECIAL INSTRUCTR
.-INGLFWOOD, CALIFORNIA
i hivs

COMMANDER HQ ARDC
BALTIMORE, MARYLAND

(SECR.ET) FROI\.I WDG-1-2

4%

i AFBMD RECOMMENDATIONS FOR AN EARLY ASTROMAUTICS

HQ USAF, FEQUESY{ED

ON 31 DEC 57,

CAPABILITY, INCLUDING COSTS AliD SCHEDULES.. TilS L¥FOR4

~ar

L s

MATIOK IS TO BE USED GENER.A.L. PUTT ON 8 JANUARY IN
CONNECTION WITH TEE JOENSON HEARINGS. IN ORDER TO

ACHIEVE SIGNIFICANT PERFORMANCE RESUL TS DURING CALENDAX
YEA¥S 1958 ARD 1959, ALREADY, DE'V.'EI;OPED BOOSTERS AND

GUIDANCE COMPONENTS WILL JE PEQUIKED. THOR PLUS TEE)

VANGUARD SECOND STAGE IS PROPOSED AS THE BASIC SOOSTER e
UNIT. WITH THIS VEHICLE, THEHE FOLLOWING TYPE MISSIOIN Q!f:_”
DATE Yz
COULD BE PERFORMED: A. PHOTO RECONINAISSANCE SATELLLTE 3
MONTH Yoer
WIT:: A RECO"WTA GAPSULE. WE BELIEVE TEAT 7St BN
BYMDOL. .
\g TYPFI O NAME AKD TITLE lS‘:g:aﬁ;r_'.:;,‘-;w E
! . i E
€ [Fvamz 2
R T
CECURINY CLAEﬁIFIC-tJ:-.’.:_"i- *; ‘!__; K
enT e
RR] AU f

~RESLPCRE 0D FOIst 178, ¢ CCF ¢

i ROR e e,
D.‘..:' vt xg b £a2
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_ "BECURITY CLASS MG
JOINT MESSAGEFORM ’

GP‘O‘ BELOW MRVL'D ror QOJ(KUA’IOA!‘ION OEA.TEP

- .-'\"J 5 ﬁ)‘ Mot ETQUIRED 54787 +i02
. - o e
10 TNIUGEY D ENey Rt B el ""{ RZ
‘\‘U{ R 28 FHEST AN PR Er oy :‘. [“'A?"YL‘(‘E
GROU FHCR YO DECLASSHC IO

i [T POLI L W

Ny AN ORBITIRG TEST COULD BE ACHIEVED BY AU FUST 1958 WITH

ACCOMPLISHED WITH A HIGH PROBABILITY OF SUCCESS BY

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

TELEMETRY EQUIPMENT .3UT NO CAMERA., T}IE FIRST RECOVE

Y

%

3Y FOUR ADDITIONAL FLIG;!TS THE REMAINDEX OF FY 5%, A TQ
OF SIX VEHICLES. THESE EARLY FLIGHTS ARE TECHNICALLY
FEASIHLE UTILIZING THE BOOSTERS AND RECOVERABLE DATA

CAPSULE TECHNIQUES THA1 ARE ALREADY DEVELOPED. AN

1959 FOLLOWED 5Y THREE ADDITIONAL FLIGHTS DURING THE

REMAINDER OF FY 59. LUNAR MISSIONS COULD ALSO BE

ANIMAL SATELLITE USING RHESUS MONKEYS., THE FIRST FLIGHT

WITH ANIMAL RECOVERY COULD BE ACCOMPLISHED BY JANUAZ

PHOTO DATA FLIGHT COULD BE ACHIEVED BY SEP 1958 FOLLOWED

TAL

IMMEDIATE. GO-AHEAD IS NECESSARY HOWEVER., B. RECOVERAILE

CRADLE

PRECEDENCE YYPE MOG {Ohsck) | ACCOUNTING | ORIG. OR REKERS TO .cLAs:arucA.-FTé
pye=—rere S RIORITY T T T SYMBOL OF REFERLNC/
INFO
FROM:  COMMANDER AIR FORCE BALLISTIC MISSILE DIV'ISIO\I SPECIAL INETRUC) !
INGLEWOOD,_ CALITORNIA
TO: . BE

DTG T

oo T ]

THIS YEZICLE. TWO

|symsoL

e
at ".l\’! : B
TYPED NAME AND TITLE [8zucuct, .)(r«-i’kai“ > i : g
T i L
- . FASE . OF A
PHINE > ' Nz, 2 ;“A-J&:ﬂ i
: &

ERCURITY CLASGIPICATIO Y .~

. - .

e £ O §UF 3 REFLACEE DI FORM 170n 1 CIT .
Lot 5 MY ¥B

l -F
DATE Timr
3
MONTH yYiAar
JA4iw e
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EPUCE NELON KREFEETID Yol QOKUMUNICATION CENYLI:

T _ 4 ' ’ SCZUPITY CLASE.  ATION "
T ..
: JOINT FESSAGEFORM ‘ L; i
.

.- T 12 S e
P * e ptven T 2 3
"‘:".ﬁ T ECARY e JM \l U U 3
[ . . L BATLNE
;ﬁ’.’:‘?‘i e . Ce o e A
wg D ne et PO SeNe
iE. h - we b0 .
ACCOUNRTING | ORIG. OR REFKRE TO CLASSIFICAS
PRECEDENCE TYPE MBG (Ohect] | oviimoL ) OF REFENUN
ACTION PRIORITV voox | muilw | sivorx
INFO

FROM: COMMANDER AIR FORCE BALLISTIC MISSILE DIVISION
INGLEWOOD, cm..xrom'IA

TO: -
(SECRET) FROM WDG-1-2 (CONTD)

TYPES OF MISSIONS COULD EE ACCOMPLISEED. C. HARD

ACCOMPLISHMENT O’ MISSION. ¥ OUR VEHICLES SEOULD BE
PROGRAMMED FOR TI{IS MISSION.: THE FIRST 'FLIGHT COULD
BE ACCOMPLISEED THE LAST QUARTER, OFIIC.: 9}58 FOLLOWED
ET TEREE AT TWO MOI.\I’I‘H IN'LER\AL!: D, CLCUMLUNAL
FI.iGHT WITH MEAXS OF PrOVING ACCOMPLIS}MEN T. FOUR ,

VEHICLES SHOULD BE PRO(vRA.MMED ¥OK THIS MISSION. THE

DURING THE REMAINDER OF 1959, THE ESTIMATED COSTS OF

THIS PROGRAM ARE AS FOLLOWS: MISSION A - 6 VEEREICLIES

 FY 58 $6.9 MILLION FY 59 $7.8 MILLION, MISSION B - 4 VEKICLES

IMPAC’J% ON THE MOON WIT:I ZEACON OR OTHRL DEVICE TO PRQBVE'

FIRST FLIGIT COULD OCCLTR BY JANUARY 1939 FOLLOWED 3Y FTHRLE

SPECIAL INBTRUC”

FY 58 $3.0 MILLION, FY 5% $7.6 MILLION. MISSION C - 4 VEXIC]

T 3

MONTH

FY 58 $6.4 MILLION FY 59 $3.7 MILLION, MISSION D ~ 4

SYMROL
P i

.._...:.'_.._.._ R

W] TYFED NAME AND TITLE. (a'..u.*-(“'-r-qmu g3 £

i P R
T Trooe by 3T ik e :
E Frone - e 3 ims gy
Tl 2

N I GEAUTITY CLASEIFICATION | e

Ty B "'"". EELsAf . L EOnd: 173, 3 GUY 2
J-—f: LA | G SR

JANW
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SECURITY CLASE - ATION~
JOINT MESSAGERORM

"BPAOB BELOW KESERVEDIFOR. omtuvmcarlm cl.\z

= il tww,...-_ e

Jwd 6203w
. PRECIOENGE YYPE MG (OMoh) | ACCOUNTING |ORIG. OR REFERS 1O |CLABEITIL:
acrion  PRIORITY ‘soox | muLyt | siners svumoL . OF REFErTr
INFO

FROM: COMMANDER AIR FORCE BALL]STIC MISSILE DIVISION
INGLEWOOD, CALIFORNIA

- 170

(SECRET) FROM WDG-1-2 (CONTI_))

VEHICLES FY £8 $2.5 MILLION, FY 59 $11.3 MILLION, AN

ADDITIONAL LAUNGH COMPLEX CONSISTING OF TWO STAKDS A%

A BLOCKHOUSE WOULD BE REQUIKED AT A COST OF APPROXIMA

$8 MILLION WHICK WOULD BE REQUIRED IN F¥ 58. THE TOTAL
FOR ALL FOUR PROGKAMS IN FY 58$26.8 MILLION, FY 59 $20.4

MILLION. TI'ESE COS57S INCLUDE TEE COS1S OF TiiOK AND

.| VAINGUARD BOOSTERS AS WELL AS THE DEVELOPMEN T, PROCU

MEJiT AND TEST OF PAYLOAD AND ASSOCLATED GROUND EQUIP

TEOR PRODUCTION WOULD HAVE TO BE INCREASED TO EIGIIT

MON TH IMMEDIATELY IN ORDER TO PROVIDE THE ADDITIONAL

THOR BOOSTERS REQUIRED. THE FIRST rLIG:z'r DATES ARE
- MAXIM RiIk.FoecE. PRIORIT v Fo kK.

.EDICA.TEDA,O?.?\ NLY ONE PROJECT OF THE FOUR BEING IMPL

SPECIAL INEYLI

D .

W TELY

-
JMENT.

HER

MENTED. _SIMULTANEOLIS IMPLEMEN‘I‘ATION OF MORE THAN

ONE PROJECT V.VOULD PESULT IN SLIPPAGE OF TEESE DATES.

CYMBOL

H
.
g-—. \lu b

Sy FCRN ww Ol RERLASES LU FORM 175, 8 SCT o
Pid s mevy s b £ &

A o
DATE TN
3
HONTH [PPXS
J ' <.
G

- R

V71 TYPED NAME AND TITLETES ;
33 PR '
) - e N : 3

T N . = Ame— ece ‘.. v -

- . d !!.'00‘ S .
;-’. FUCKE K. ".'. :Asrn z .

LICURITY CLARMFICATION - R
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SECURITY CLASS ATION

JOT  MESSAGEFORM

BPACE BLKLOW x??}i—g O NNUATION OENTER

e T TUTTNT NGT RIQUIRTD EINIAN 1L - , , “
TOOCAVLDNT t LICRYPTION= £ HCALU Y RE Y 13 3
MOVE AU BUETIAL REFERENCES LY DATETIME WY LI '

-.0-,' P-'::C:\ 5 :)"CLASCIO'.\..“ EE R

ACTION FHGMTY . ' scox | uuw | sincee

INFO

AOCOUN‘I‘ING ORIG. OR REFERS YO
PRECEDENCK TYPE MSG [Oheck) ROt ]

CLASSIFICA™
OF REFEREN

3.

J
- 13 b
SECURITY CLAGLIFICATION i ’ J# ] Lrigadier CGemeral, USALY
' : ! o Vice Corur:ander
: : VG-

FROM! GOMMANDER AIR FORCE BALLISTIG MISSILE DIVISION - [ At einee
INGLEWOOD, CALIFORNIA
" jro: ' ’
(SECRET) FROM WDG-1-2
ALL COST FIGURES ARE PRELIMINARY AND SUESECT TO REFINEMENT.
L4
DATE, Tiw .
Mt‘;’?ﬂ iy
e i JAN |
SYMEOL . 1 iGN, /4 /7 -
) - - J *
Y| TYPEL KAME AND TITLE (Siouatare. if required] E TVEED for plamp- ) NAME AND TIILE -
] . )
fimeme N A 1 { FLAND '
e = i:' o A"

e e
D= d,

-t sm ot

1Pty FOLM @ rd @l grelACES CU PORE 178, 1 QT 46, WHISH WILL B UFED Uniiis EXHALEILD

b S MAY BRE S e




JOUINT MESLCAGEFORM .' !

F1°208 BELUW KESRRVED FCR COMRUX]

. .
~o cwenmeu: T’ |

N
]

g ; : L § Aetouu'nua ORia. OR REFERS Y6 | CLASBIFICATIO
PRECFTENCE TVrE M“ (LTI Tl R R by LAy

ACTION ~ ‘ : p o mu Lyt | siners
INFO

[FRoM  CTMALF ANDEX AR FORCE BALLISTIC MISSILE mvmon SFECIAL INSTRUCTIO
INGLEV:00D,: CALIFORKLA | SR

TO!

| co:-.-zw\*xmﬁ'm‘upg
 BALTIMOLE, MARYLAND

-. AN :
TS P W 0 (N Py PP W A 4 VITRIIN * i e * ¢
R -

'(.'.,'ES}IE'.I) PLOM W =12
C‘\i 31 DEC 57, COLOTIETARPIINONERTO, 1IQ UBATK, REQUJ;S'I'F:).) .

x‘?m - v !W e

B O B N Y A SRR o e e

T‘l:l‘.) h:aoxf MERUATIONS FOI AN BARLY ASTRORABTICY

K (,A?J‘.'.Suali 'z, II-'CLL.JIN.: CO3Ts Ah..l aL‘;&IJFLE& T5:05 INFORS. -

A

| 467308 15 70 BE UORD BY GENRAL PUTT ON 8 IANGAKT IN
ot ‘macuc 4 WITH THE .rom«scm IEARINGS. IN UKDER TO
r'.\-rﬂuvr IJI"IFICA\ T PBKF’OJJ\’C.'&I%L RI-—.;ULT‘Q DURING Cﬁ&l’.N 31".1(»
Y LABS 1958 ANG 1959, ALREADY DIVELOPED BOGSTESRS AND
GUISANCE CCMPGNENTS WILL BE REQUINGD, THOZ PLUS THE|

VARNZTAKD EEGOND STAGS IS PRC’POSEB Jtﬁ THE BASIC BOUSTZE - .

JUNIZ, \HTF-I THL-: VEFI(JLE 'J.'H"' I‘OLLOWI‘(G ™YPL mssxom .
o | DATE UL
COVLL B-. P’nhd‘ORx{:.D: A. PROTO RECONNAISSANCE SATEL%LF;—
- . . ) ) . A
v o ... 4. ymeey p , 1o g . - . g . o T i "0, .
‘é . : }éﬁim‘. = F ﬂ&ﬁ;ﬁ"ﬁd." > f;ﬁ T u‘::.: ; ot
ror Y/ [TVPED sAME AteD TITLE (Alonature, § veqrired) E TYPED (or slomped) NAME AND TITLE
:! . 3 ) ’ ) R : -
' E_- FPHONG ' - é, :
£ ﬁ : ;i:cqu CLASSIFICATION | &
P b e A
. D{:‘ . l:.il:lﬂu 1 "';’:’;3 . R!'.I'Lﬂ.:'.‘.t?- pé FORME 175, 1 OCY <5, \ivmmnu. él: ':-a;u 'u‘-mrf FAMAUFTEO T
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TOLENY TKY SGUIPMENT BUY RO CAMERA, THE FLi§Z RECOVE

BY FOUR ADMTIONAL FLIGHTS $HE ERMATNOTK GF FY 55, & Ty
CF SI4 VAIACLES. THISE EANLY FAJGHTES ARE TECANICALLY
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