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 HISTORY OF DISCOVERER

Prepared under the provisions of Air Force Regulation 210-3 and
Air Force Systems Command Supplement No. 1 thereto as part of the
United States Air Force Historical Program,

This document contains information affecting the national defense of the

United States within the meaning of the Espionage Laws, Title 18, U.S.C.

Sections 793 ‘and 794. Its transmission or the revelation of its contents
in any manner to an unauthorized person is prohibited by law,

THIS DOCUMENT MAY NOT BE RELEASED TO ANY INDIVIDUAL OR
AGENCY OUTSIDE OF THE DEPARTMENT OF THE AIR FORCE WITH-
OUT THE PRIOR APPROVAL OF THE ORIGINATING ORGANIZATION
OR A HIGHER AUTHORITY IN THE DIRECT LINE OF COMMAND.
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HISTORY OF DISCOVERER
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Discoverer wes designed as a program to use & large satellite

vehicle cepeble of carrying diverse payloads in either satellite or

~ gpace probve opera.t.ions'. The discoverer is composed of the satellite

vehicle, the Thor booster (modified to function as the first stage
thrust device for the Discoverer vehicle), launch facilities, tracking

facilities, and a compléx_ cammunication and data processing network

1.

" & Discoverer Development Plan, 30 Jan 59, p I-2-1. -

. Grd .
(9] “On 1 April 1957, after AFBMD hed launched the first Thor on

25 Janmuary 1957,‘ the Ramo-Wooldridge Corporation proposed ﬁse of

IRBM (Thor) as first stage or booster for multi-stege vehicles 2

-

@, Study, Remo-Wooldridge, T Zpr 57, subj: Proposed Use of LRBY es

Booster for Multi-stage Vehicles. R

However, Russia had launched Sputnik I before Headquarters, USAF
became interested in an .ee.rly' space vehicle cépabiliﬁy and considered

Thor as a cheaper and more available booster. When the Air Force

GONHBENTHAL
il
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Conrd presented the Advanced Reconnaissance System briefing to the Armed

Force Policy Council on 5 November 1957, the Air Force reconipe"x‘:ded

.

use of three available Th.or boosters. The immediate result was the.

Able Program. RAND had undertaken a':reasibility study or a recon-

[, w
e e e ape e A e RN -

naissance satellite system that would provide an early and continuing
photographic recomnaissance capability in augmentation of the WS 117L

program which RAND published on 12 November 1957.

=% U. 8. Air Force Project RAND Research Memorandum An Eerly Reconnais-
sance Satellite System, 12 Novembes 1957 (R-2012)

4' @a’)rhe sys‘&em RAND proposed differed substantially from the WS 117L

concept under development. The following is quoted from the RAND

Report:

The proposed system used & spinostabliized payloed stage.

It uses a trensverse panoramic camera of essentially conventional
design, fixed to spin with the final stage, which gcans across the
line of flight.

el

The entire payload stage is recovered.

The system uses a 12-inch camera, carrying 500 feet of S5-inch
wide f£ilm. The extremely Bhort exposure time--1/4000 sec--elim-
inates the need of attaining a precise altitude, exact image speed
synchronization, difficult performence characteristics, and
related problems. It will provide sharp photogrsphs of about
60-ft ground resolution. Each exposure, covering some 300 miles

' n . across the line of flight, will photograph some 18,000 sq mi. The 500-ft

2
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roll will cover some 4,000,000 sg mi (almost half the S.U.) and
show major targets, eirfields, lines of communication, and urban
and industrisl areas. This satellite could weigh sbout 300 .
and be placed in a polar orbit at 180 ¥ 35 miles altitude by'a .
combination of rockets such as Thor plus second stage Vanguard
PIus a third stage small solid rocket similar to the Vanguard's
third stage. A one-dey operation is envisaged, with recovery
by command firing of a braking rocket on the 16th pass, so

as to impact in a predictable ocean area.

RAND proposed the booster coubination would be the "Thor IREM
and the second stage of Vangu:érd, w11;h a small solid rocket, similar
in principle to the third stage of Vfangaard, to provide a final orbital

A

increment.

RAND Report, An Ea.rJq Reconnaisaance Satellite Syatem, 12 Nov 57, —

RM-2012) pp 11i; 15%

' Cc/cm) Lockheed Aircraft Corporation incorporsted the RAND's concept for

early Thor-boosted reconnaissence flights in its WS u'n, Development

Plan for program Accelex;at'ion published 6 Jemuary 1958. ,'I‘h'e. de_@opueui "
plai: a.'l.so discussed the "problems of terminal re-entry and recovery .of

...8 photogrephic satellite." T -

Representatives from the WS 117L Program Office, the Director of the

Ballistic Missiles Center Project Orfiée, aend Lockheed Aircraft

e

MAIrTsre, rryp
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2l ; Coxporation met on lk Jamuary 1958 to discuss the plan for ‘ecceleration
= P ' mem e T LTS .

3

( " of the WS 117L program. As a result of the meeting, AFBMD averded

Contract No. AF OW(647)-181 to the Lockheed Missile and Space Division

<

on 25 January 1958, calling for four flights scheduled for October,

November and December 1958, and February 1959 .5

b= v . e e

' _i¥ B (MCPTA) Memorandum for the Record, 21 Jed 58, subj: Plan for
Acceleration of the WS 117L Program; Bioastronautics-Discoverer Board
Report, 22 Tec 59. '

M Roy Johnson, D_irectox: of Advanced Research Projects Agency:(ARPA),

cancelled the reconnalssance aspects of thg Ihc"r-booste'r phase of

-

WS 117L by memorandum on 28 February 1958 end authorized Secretary
LN ( \ ; '
1 ‘ of the Air Force "to use ‘the Thor bovster with & sulteble second stewe

¢ _vehicle for experimental flights and recovery of lsboratory enimais. ¥

& 05D Memorandum for Gecretary of the Air Force, 20 Feb 58, subj:
Reconnaissance Satellites and Manned Space Exploration.

On 19 March 1958, the Lockheed Missile and Spece Division Contract

was re-oriented to include development of a recoverable.caps‘ule to |

-
LA

accommodate & biomedical package, later referred to as a "life suppoxt

system.” The completed capsule was scheduled for readiness for flight

test no later than 30 November ’.‘1.958.2

¥¥ Bioastronautics-Discoverer Board Re:port,’ 22 Dec 59.

().
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The New Horizon Development Plan, 1 July 1958, provided for

ten Thor boosted flights, six of vhich were programmed for bi,o:med-'

jcal flights. Early in August 1958, Mr. Johnson augmented the planned

Thor-WS 11T7L wvehicles by a.dding nine vehicles. 'I'hz new ifiring schedule
‘called for one each month beginning in November 1958 snd two each =~~~ ~
month beg:l.nni::g 1n April 1959.' .%ohnson's' basic intent for utilization
_of' édiﬁional vehicles was for bio-medical experimenta.ti;on, although

’

not at that time limited to biomedical use.B

6"""1433—, AFCGM 55161, 6 Aug 58.

- wehCeradelmmon t»vmmm-wjmmm-mm
Order No. il8-59 on 16 December 1958 requesting the Secretery of the
Alr Force continue the Discoverer program in behalf ot'Am’A, and to
submit a financial plan so tbat: a basis of division of tupds could b?

.determined. =

(cfced) Air Force'Ballistic Missile Division submitted the 30 Januery 1959
ﬁscoverer DevelopménlPlan together with the Sentry n;velopmgnt flax’x
~ because the two programs ﬁere indéypendent programs e.nd' “partial approval
‘of eithex; program vill require 're;ons:ldera.tion ot_ both efforts.” » In

eddition the MIDAS Development Plan- was.based-on the assumption that
Y ’ ”!"‘ '! .
T
5
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the proposed Discoverér and Sentry programs were approved in their

entirety ¥ The plan reflected the Air Porce-ARPA agreed furiding. .

Ltr, AFBMD (WDZW) to Comdr ARDC,ll Feb 593»subj:- WS 11T7L Program.
g ( =

N

levels and at the direction of Headquarters, USAF certaln costs were

- - e ——— . e

o

oot identified 1n. the plan.

{ @ 1oid. .

The Discoverer Development Plan program structure based on

‘ *
ARPA Order No. 17-59, 4 September 1958 with subsequent amendments

* The Development -Plan specified the. "As the result of the advanced
~Researeh Projects -Agenay ¢ AFPA) Order No. . L7-50,.-Gased I Sepicuver 1958
wvith three subsequent amendments, the progrem structure was esteblished
to provide for fifteen . . . ARPA fundef flights." The writer cannot
interpret the order or amendments to have any bearing whatsoever on the
Discoverer Program but as Colonel Frederic C. E. Oder stated in an
Interview with Dr. Alfred Rockefeller, Jr., AFBMD Historian, on

17 January 1959, when Secretery of Defense transferred Sentry to ARPA
a big period of confusion followed. Many decisions were made in con-
Perence that were never put into written policies.

provided for 15 ARPA flights, 13 of which AFBMD would specify payloads

and two of which ARPA would specify special payloads to_ be determined

- v .
2 e s

by ARPA.
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on 16 Pebruary 1959, ARPA approved, in general, the program

cbjectives and related funding for the Discoverer program as presented

.~
-
e ~ .

to ARPA on k4 Februsry 1959 but particularly noted that the approval

pertained to a 13 vehicle progran.g ARPA spproved the Development

li¥ Amendment No. 1, ARPA Order No. k5-59, 10 Feb 59.

and Funding Plan, dated.30 January 1959, for Discoverer program

on 24 -March 1959 but again the approval pertained to the 13 vehicle

progran.* However, the Director of Advanced Technology, Headquarters,
1% Amendiment No. 2, ARPA Order Wo. IB-50, 2k Mar 50, S

USAF, notified the Commender, Air Force Ballistic Missile Division on
27 April 1959 that "In accordance with ag'eulentg rea.checi at conference
held at Pentagon, 17 April 59, you are instructed to revise the
Discoverer Development Plan to provide for a total of 25 flights during
Calendar Years 1959 and 1960." °The Director of Advanced Technology,
ﬁeadguarters s USAF, advised that the revised plan should be submitted

‘to Under Secretary of Air Force at earliest possible date. ..
\X Msg, AFDAT 59353, 2] Apr 59.

The \Air' Force Ballistic Missile Division received the instructions

:' &.-‘C‘
</

- m— - s e Cemn - e - s cmman w——— e - =

pertaining to a revised plan on- 27 -April 1959, and one d.ay later the

revised development plan, under date of 30 April 1959, and the cover

A

Ty
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( 3 . letter were ready for dispatch to Under Secreta.fy- of the Air Force

Malcolm A. ﬁaclntyre.i‘/ e
)%——‘m Routing S11p, R. W. Curtin to Gep Ritlend, 29 ADr 59; Ltr, AFED,
ol Richard D. Curtin for Briglen 0. J. Ritland, 1 May 1959. '

__ARPA approved the plan on 20 May 1959 by Amendment Number b,

~ ARPA Order No. 48-59, and at same time increased fund availability

from $104.3¥ to $121.9M. Amendment Mumber 5, ARPA Order No. 48-59,
23 June 1959, increased fund availability from $12.19M to $132.3M.

On 20 July 1959, vhen ARPA increased the Discoverer program to
' M a 25-vehicle program, AFSMD had already mede one lsunch attempt and
had launched four Discoverer vehicles. Before the first -atteapt, .
though still in the test stege, all sub-systems were considered.

workable, and leunch and tracking facilities were ready for use.

The overall system development was divided into seven of the ' .
| ‘ (plus Subsystem L).

twelve sub-systems earlier identified with WS 117!:./ The first Discoverer
Development Plan (dated 30 January 1959) identified .Discoverer sub-systems

as follows:

Subsystem A - Airfreame

Subsystem B - Propulsion
Subsystem C - Awiiliary Power
Subsystem D - Guidance and Control

‘('. Subsystem B - Ground-Space Communications . .

4 ) ) Subsystem J - Geophysical Environment .
) Subsystem K - Personnel . .
( : Subsystem L - Recovery System . '

8
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,e (5/6"’}) Subsystems A, B, C, D, and H were common to the Mides and

Smtry/Samo§ programs though modified to accommodate the payload

.
~ .

subgystems perculiar to the progrems. Subsystem L was perculiar to’

Discoverer.

. T (é/c?-p *)Sﬁbsjste;xs J and X were also ‘common to Midas \fnd;‘Se?lt!?/Samos programs.
Subsysten J, 'Geoph';'rsical Envirommént consisted of studies,

equipments, both rocket-borne and satellite-borne, required to provide

exvirommental data considered essential to insure and siwplify the

{ B 4
K‘ design of a successful Advanced Reconnaissance System. This-~su- The

} . -

subsystem also included the ground equipment required to ma;inta.in,

service, calibrate and checkout prior to flight, the equipments

described above. fnsufﬁcient date existed on geophysical enviromment

T
»

to insure successful design and test of the satellite vehicle in the follow-
"7 ing éreas: (1) Atmospheric density; (2) Cosmic radiation; (3) Thermal

envircunent; (4) Meteor physics; (5) Solar ultraviolet ralia.ﬁon; and

(6) Atmospheric composition. #

\F Discoverer Development i’]an, 15 Jan 60.

~r
A IETVNET
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Systems Requirement Number 5 dated 29 November 1954 directed

-~
.

the Air Force Cambridge Research Center (AFCRC) provide environmental

data which "effect design end test, such as pressures, tempetures,

atmospheric composition, solar radiation and propégat:l._on characteristics.” .

Systems Requirement Number 5 also directed AFCRC "prepare and

implement geophysical research program based on utilizing test vehicles."

N

Bl

Systems Requirement Number 5 dated 17 October 1955 superseded

the earlier Systems Reguirement and in December 1955, AFBMD requésted.

"AFCRC to continue the support previously accorded the AQvenced

Reconnaissance System.’  AFBMD initiated Obligating Authority No. 57-16

on 25 January 1957 for transfer of $422,000. to Air Force Cambridge

Regearch Center for continued res'ea.réh in the Subsystem J area.*é '

o —————

4

o e e . e amim e b W e e e bt e s ow an -— —

’i Msnagement Report, ARG, 31 Jan 57.

e

' Subsystem J, developed as Project 176k consisted of ' the following

tasks as shown in RIB Project Card, 2 April 1957:

¥ Document may be found in the WS 117L documents.

10
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a. 39791 - Solar Radiation Program in Ultraviolet and x-ray

Region for ARS. The task was accomplished through ﬁ. conbina.ﬁii.‘;;l;‘qr
“in-house" and cdntré.cgual effort. In April 19;7 vth'e contractual
effort w;s being accomplished by Comstock and.W_estcott , Inc., under
Contract AF 1§é60h)-1869. _ Other contractors contémpla.téd at that
time were Unf:ﬁrsity of Chicego, Chicago, Illiﬁois s and Pedio
Corporation .o:t fmerica, New York, New York.
‘b. 39792 - Interplanetary Matter and Meteor Physics in
Q} -.Relation to .ARS. .The task was accagplisheé.,thmggh .& conmbination of
"in-hcusé" and contractual ef:rort: In April 1957 the following named

‘\.

contractors were working on the task:
(1) Temple University under €ontract AF 19(60k)-189k *
(2) OXlahoma A and M under Comtract AF 19(604)-1908

(3) Smithsonian Observatory under Contract AF 19(60L)1901

(k) Stanford Research Institute upder Gontract AF 19(60k)-1892

‘¢ 39793 - Atmospheric Density Determination et Altitudes
of Artificial Earth .Satellites. The task was being accomplished through
e "in-house" -and contractual effort. In April 1957 the following named

il
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X 'A ¢
contractors were working on the task:
(1) University of Michigen under Contract No. AF 19(604)-187

(2) University of i“ichigan under Contract No: K; 19(604)-185¢
d. 3979% - Thermal Rudiation Program for ARS.. In April

1557 the task was being accomplished through a combination of "in-house"

S e ge emeamm v w e e epem— o Fa—

and 4¢ontractual effort. The only cbntra.ctor was the University of
Colére:io under Contract AF 19(604)-1899 although additionel contracts
vere contenplated. | |
e. 39795 - Rocket and Instrumentstion Support. In April
o .wmmkm;hm.mgmw.awnr "4n-house”
and contractual effortx.‘ The" same type or. effort wes being carried on
by AFCRC under Geophysical ‘Resmch Mrecﬁoz:ate Project 7659 with _
. contractors, som; of whom were being considered for this task. The °
’contractor's being considered were:

(1) Aerojet - General Corporation...
(2) Wemtworth ;ﬁst_itute | ;
(3) Oklehoma A and M
(4) Hew Mexico A and M

ceres i s g it ecesm moiaes = om Srgaveaes el Pl 2.

system X, Personnel - Air Research and Development Command

L\

System Requirement No. 5, dated 1T October 1955, directed the Air

12
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Force Personnel Training Research Center to support the Western

S

Development Division, ARDC, in preparation of a System Developxiehb

Plan, ARDC Systems Development Directive No. 117L, 17 August 1956

‘_qss_:;gvned zfesgonsibil:l:ty_ for the implementa.f_;ipn and execution of the

_ development plan to Headquarters ARDC, Western Development Division.

- Western Development Divieion, to the degree specified, and upon

request, had the support of all ARDC Centers. Amendment No. 2,

88D No. 1l'iL, added Project No. 8728 - Qualative Personnel Requirement

“EIPOrmRtoN Tor “the” TAvRICEE “Recamiissance "Bysten. Inplementation of

Project No. 8728 was at the discretion of Western Development Division
WS 117L Progrem Office contingent upon availability of necessary resources.

WDD assigned development of Préject 8728 to Air Force Personnel and

Training Research Center, Lackland Air Force Base, Texas, for the

"production of systematic information relevant to the personnel and

training requirements of the total weapon system 117L development

plan." Initially the project required both inservice and contract

L d

efforts. The contractor prepared information on subsystem develop-

ment and equipment development and AFPTRC project officer provided
13



" &and training procedures to be used to cbtain skills required by "

consultation and technical ménitoring.ﬂ

o .,
.

h i) o

.«

;* R&D Project Card, Personnel @ratiom Subsystem for the ARS
‘ (system 117L) (System 117L POSS), 2 Apr 57

- As vgh?wz}ug;sggy_stem. ﬁgport,. 3;9,3;&1; _§728,_ 2 April 1957, the |
tasks of the pz;oject ‘;eré as ronm:

e. . ;r;sk 87151 - ’Impli;:ation of Design. The contractor was
prin-a.rily responsible for the task under consultative and technical
guidance of the AFPTRC lfro,ject Otﬁger.

». -&mee»mm*pmm :new e ———
The contractor’'s responsibility was to collect and assemblg date for
the pﬂuctim of reports "which wm be phased with equipment design '

and development. The object of the task was to "provide mamming

document informetion, position descriptions, and personnel selection

_ information regarding the total persounnel subsyystem of WS ;_1.171.."

87152 - Training Programs and Pz.-ocedu'res. The Project Officer's

responsibility was to "make recommendaticns for the training program
operator and maintenance personnel of the system.”

b



p

" special training devices required for the WS 117L training program

2 4

87153 - Training Equipment Characteristics. The Project
Officer’'s responsibility was to prepare report on training character-
. ~ “_*..

istics of required trainers and if applicible previous contractual

effort could be used. The cbject of the task was to "identify the

and define the characteristics of the indivisual trainers.”

8715k - Proficiency Test Development. AFPTRC considered

& contractor but as of April 1957 a contractor had not been selected.

AFPTRC's responsibility wes to monitor partial mfservice effort by
Persomnel .and Maintenance Laboratories, Lockheed Aircraft Corporation.
The objective vas to "provide valid tests of the job knovledge, skill,

and achievement varity for measuring the progress and/or proficiency of

\
»

operating and Wemme personnel.”
87155 - Handbooks and Job Alds. In April 1957 the WS 117L
program had not progz'eséed s.ufﬁc:lentlym té :é:rovide details.

87156 - Training Equipment Testing. Same as Task No. 87155.

AFPTRC established a liaison office at WDD for the purpose of

15
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coordinating Qualative Personnel Reguirements Information activities :‘f

“~

X ARDC Weekly Activity Report, & Feb 57 .

Major Stenley Valcik 6: AFPTRC was active as the WS 117L QPRT Project
. Officer from July 1956 to August 1957. Major Barry L. Smith, QPRL

Project Officer and Major Ben F. Hicks, Project Officer, AFPTRC, reported

L] ‘f
=

for duty as resident project Officers on 26 July 1957." Soon thereafter

14% Memorandum for Colonmel Terhune from Colonel Frederic C. E. Oder,
23 July 57, subj: AFPTRC Support of WDD System Development; Supplement
to Monthly Officexs Roster as of 30 Oet S57; DOI, WDSSA, 2k Apr 57,
Organizagional Symbols; List of WS 117L Project Office personnel,
17 Apr 58.

ARDC initisted action to eliminate AFPTRC as & separate ARDC Center.
Colonel Harry L. Eva.ns s> Requirements and Equipment Office, Deéuty
Camandér, Weapon System, and Laptain Anthony A. Gomes, Operations | N
~ and Training Procedgres Analysis Division; Direct;arate of Manpower and
_ Treining, Deputy Commander, Plans and Operations,. gtteﬁaeg & conference
1b-15 November 1957, .e:l'.' Headquarters ARDC, on the elim;a‘;;on ;:r the
AFPIRC, end distribution of the AFPIRC functions and manpower‘spacé's
within the ARDC stmtm. Itl m agreed that ’AFBMD would provide
BeWus ARDC an organizatiénal _stéucture or distr:l’ggj:ion of

6
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46 humen factor spaces into the existing AFBMD orga.nization,.

together with manning ini’omation such as ﬁmctional area deacriptions ’

. LI /.,J )
yask and civilien grade spread; job titles, and job aescriptions .

407 Memorandum for WDT and WDO, Col Barry L. Evans and Capt Anthony
~A. Gomes, 19 Nov 57, subj: Joint WDIN and WDOTA Staff Visit Report-
to Hg ARIC on Elimination of AFPTRC as a Separate Center of ARIC.

Four spaces, 1 major, 1 captein, 1 GS-13 and 1 Secretery-stenog-:
rapher were transferred to W& 117L Directorate effective February 1958.
Major Herry L. Smith‘ became Human Factors Project Officer and Ca.pta.in

Ben F. Hicks became Project Officer (QPRI) ETT

——2] Supplement to Monthly Officers Roster, AFBMD, &8 oi’ £ 28 Apr 58; List
“7"76f Personnel WS 1l1T7L Project Office, 1T Apr 58’, Management File 3-4-6,
Humsn Factors Functions & Spaces asgd AFBMD fr AFPTRC, 12 Jun 58

Effective 15 April 1958, Headquarters ARDC discontimued the Air

Force Personnel and Training Research Center at Lackland Air Force

Base, .San Antonio, Texas.?j_

. ng““"so‘né"."‘u, Aﬁ'né, 27 Feb 58

The first Discoverer Development Plen described Subsystem K -
Personnel as follows:

A personnel éybsystem exists vhe’nev‘er_: any other subsysten,

17
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or. the booster subsystem, requires the-interaction of personnel.
A properly designed persomnel subsystem consists of the following
components: v

e

a. Human engineering to insure optimm manpmaci;ine
compatebility. ' <

b. Determination of the kinds and mmbers of personnel
required to operaste sand maintain the, usociated bardware subsystem.

- . ¢. Training and training equipmnt required to obtain

rw 1 siitsbly: frained personnel.

d. Appropriate personnel support in the form of
technical manuals and other Jjob aids.

Subsysten L - Recovery Subsysten. Discoverer Development Plan,
30 January 1959, provlded'th_at Recovery Subsystan "consist of a
Satellite-borne capsule , suiteble payloads, and equipment that will

collect and transmit dé.ta. by telehetering and that will insure suc-

. cessful re-entry and recovery from orbit.”

Foliowing the Director of Advanced Research Project Agency, Mr.

»

Roy Johnson's memorandum of 28 February 1958 in which Mr. Johnson

cancelled the reconnaissance aspects of the Thor-boobtegl phase of

-~ g
v e

WS 1175 and directed the Alr Force to use the vehicles for biomedical

experiments, AFBMD amended Contract No. AF OB(647)-18L to include the .

developmeht of a recoverable c'gpsulé to accommodate a biomedical package.

- -

18




The Sentry Development Plen dated 15 September 1958, provided for a

- -
.~

Subsystem L Biomedical Recovery Capsule as follows: -,

Al

1. 1. Subsystem "L" Biomedical Recovery Cepsul

(1) The Biomedical Recovery Capsule program has three

primary objectives. '.llhese are:

" (&) To recover living specimens from orbital flight.

(b) To study the psycho-physiologic response of

specimans to g¢onditions of launch, orbit and recovery.

(¢) To build experience and confidence in recovery

.techhiques. These cbjectives will be achieved by the launching of five

biomedical recovery capsules into orbit on WS-11TL flights. The capsules
will be separated from the parent vebicle and be recovered on either the
18th or 32nd pass and will de recovered south west of Hawail. The
biopackage will be airsnatched by Cl19-I aircraft assisted by RC 121
aircraft and Navy surface vessels.

{(2) Tvo vasic configurations will be used. These are:

(a) Mark I Biomedical Recovery Capsule. The Mark I
capsule wighs»l95 pounds at launch including the 15 1b. biopackage.
The bicpackage itself includes the animals (four mice), their cage,
pressure shell, food, water and axygen supplies, environment control
devices, sensors, amplifiers, batteries and recorders. The remaining
weight of the Mark I is made up of structure, asblation material,
retro-rocket, parachute, beacon and other recovery aids.

. (b) The information gained from the Mark I
Qcperiments include acceleration, noise, vibration, cosmic radiation
effects, total pressure and gas storage measurements, temperature and
animal viability.

(c) The Mark I ea;psule will be on crbit for 18
passes (2h hrs) and will be recovered on the 18th ] pass.

(3) Mark II Biomedical Recovery Capsule. The Mark II
capsule will weigh appraximately 279 lbs at launch, including the 57 1b.
primate) the restraint devices, psycho-operant devices, pressure shell,
food, water and oxygen supplies, enviromment control devices, sensors,
amplifiers, camera, batteries and recorder. The remaining 222 lbs. is

composed of structure, eblation, retro-rocket, perachutes and other

recovery aids.

, (a) The information gained from the Mark II
experiments include &ll those mentioned for the Mark I, plus camera

19
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. coverage, additional environmental measuvrements, several physiological
measurements such as pulse, temperature, electro-cardiograph, etc. and
a reasonably sophisticated psycho-operant device. The telemetered
records of annual performance in conjunction with pre- and post flight
testing should provide considerable information regarding the effects
of prolonged welghtlessness.

. (b) The Ma.r-k I t;:apsule will be in orbit for 32
passes (48 hrs) and will be recovered on the 32nd pass.
77T 7 'SBee Figure I for a diagrap showing the WS 117L Bio Med Vehicle. Figure
2 shows a diegram of Discoverer I1I.
On 25 Rovember 1958, Mr.' Johnson directed the Commander, ARDC, to

revise “that portion of the Discoverer test series vhich deals with

biomedical peyloads. Of the five originally programmed leunchings,

) ) . .
' it is now planned to eliminate two of the small primate shots. This

23
leaves two mouse conta.ining payloads and one smll primate payload. b

292¢ Msg, RDQGW-11-39-E, 26 Nov 58.

-

ARDC reassigned two vehicles formerly assigned to the biomedical

payloads to the launching schedule requested in ARPA Order No. 17, as

24 Ibid.

' r . On 5 December 1958, Mr. Johnson revised the biomedical paylosds

~ for Discoverer to provide for one successful primate recovery up to a

20
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Discoverer i in orbit. The ro-antry vebicle | -
is outlined by the detted iines.

) . Re-satry vehicle after separation trom 2
B Discoverer .

The after structwrs which contains the 3
axpended retrorecket separates just prier

ts re-entering the sarth’s atmasphore. |
RE-ENTRY VEHICLE
|

The re-entry vehicle is supported by the 4§

parachuts during the final phass of its
descont.

Figure No. 2 Euvirenmentsl package is contained in the
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total of three attempts "with thg 2 additional attempts if necessary

.
w, ™.

and desired to be in lieu of paylosds in the series of 13 flight -

vehicles. You should therefore plan to have availsble internal
- _“_,;:.
... componente for 2 primate backup payloads.™£7—

;€T Vieg, TEF951903 5 Dec 5.

" Under joint AFEMD/contractor effort en attewpt to launch the
first Discoverer on 21 January 1959 failed. The Discoverer vehicle
was demaged beyond repair but damage to the Thor Booster No. 160 was

) . repeirel =nfl later used for the twelfth launch on I2 June 1960. The -

launch ettempt was not thereafter counted as one of the Discoverer
launches. The wvehicle contained a simulated capsule. The bioastronautics
4

research centered about the development and flight testing of two types

of General. Electric spaceborne bimdica;l. syestems.

Appendix C,  Biomedical Space Specimens Fait Sheet, contains
| a history of the laboratory mice colony, four of which were destined
for a space flight in the mmc 1 ﬁiMm Recovery Capsule.
.' ( . The other bianedic:al system wes the MARK II capsule under develop- |
ment by General Electric. It was a life support capsule'degigned to

a3

-
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(.

carry a four to six pound Rhesus monkey into orbit. Appendix p . ..

' P
HNotes and Editorial Background for Primate Launch, conteins a history of

the bioastronsutic snimals AFEMD considered for orbit in the MARK II

space 3@5“137. OO e
AFEMD launched the first m;covgrer on 28 February 1959 but the .
sa.t.;eillite cox;tm e sWﬁ capsule Aid not obtain orbit.
AFBMD laa;.nched Discoverer II on 13 April '1959. The satellite
cerried a biomedical research capsule containing four mechsnical mice
“méle OF a seusor o 86t Of Eignils that ippeared ahd behaved as an
animal vhen picked up on telemetry, i.e. the animals hed a Me

: A Y )
- .
similar to the heartbeat rate as live mice.” The satellite achieved

95x Military Satellite Program for Qtr ending 30 Jun 59

orbit but fhewiras no recovery.

by .
Ve

AFBMD launched Discoverer III on 3 June 1959. The satellite carried -

& biomedical research capsule containing four live mice. The satellite

: KL
vehicle did not obtain orbit.™

a4 T Ibids

2%




The Lockheed Missiles and Space Division designated the General '
Electric Company as the subcontractor for the life support sysiém on
6 May 1958. Of thirteen tests beginning on 1 April 1959, only one

wvas considered to have met its objectives. As the testing program

| progressed, it became.increasingly evident that the development was
beset by seric;u# technicel difficulties, although the primary te;hnical
" campetence in the bioastronautics area was actually within the Air Force.
The General Electric cost had gone over the $2.0M level by Fall of 1959.
JIn.September 1959, Colonel Frederic C. E. Oder ine the technical
competence of the Air University School of Avistion Medicine, Randolph
Ay Forc; Base, Texas, availsble to General Electric Company, through |
the Bioastronautics Division, AFEMD, Heedquexrters, ARDC. In supfort .
of Subsystem L, rep.resenta"hives of Heqéqua:rters Air Research and
Development Command, Headgquarters Uni.ted States Alr. f‘osze s, Mr University’
(Headquarters School of Aviation Medicine), Air Fort;e‘ més.j.le D;velopment
Center, and Wright Air Development Center, reached sgreements that all
" USAP u@ecucal reso;:lrces concerning technical responsibilities be

assigoed to the School of Aviation Medicine. In September 1958,

25
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Colonel Frederic C. E. Oder made the technical responsibilities assigned

-
- S e

to the Aviatian Schobl of Aviation aveilable to the contractor through

the Bioastronsutics Division at A!"BMD."
/

7

. )_¢5§—'Bcioastronaut1cs-5iscovererﬁfoard TReport, 22 Dec 59 _ .

n"\»

LA

Y 3 P
.’

Bécause <~ t.hé .b.‘;sic design of @e biomedical recovery capsule
was faulty a.nd as configured would not support the biomedical mission
of the Discoverer series » the Commander, AFBMD, appointed en investigating
and technical status of the biomedical project currently ass_ociated

31
with the DISCOVERER Program." " The board convened on 2 December 1959

?i - 50 No. 20, AFBMD [ARDC), 27 Nov-57.

end met daily through 8 December 1959. The Board published its report

on 22 December 1959. The report contains backgmmd"’iﬁfpma;b‘ibn_ o

" pertaining to ARDC's designation and orgasinization of the Office of

.

Special Assistant for Bio-Astroneutics to the Deputy Coumender, ARDC,

and appointment of Brigadier Gemeral Don D. Flinckinger as Special




£

[

t..
Q} Assistant to the Coaomander, AFBMD, for biloastronautics and as such
to be “responsible for the direction and coordination of a.ll':f.hg‘\,,

- 5'8
biomedical sspects of Projects assigned to" AFBMD." The implications

4© SO No. 18 ARDC 22 May 508.

of General Flickinger's assigmment as stated is discussed in the board
report alcng'with & discussion of early biomedical aspects of Discoverer
that need nof be repeated in this historical report inasmuch as the

Bioastronautics-l)iscoverer Board Report may be found in Appendix A e e

- ‘ | MAN-IN-SPACE ASPECTS . Slintom Wif%a. |

) -Sdmrkbanconsiy-with-te Geselopwent«of va -Life--Sapport -Capsule for

the Disco'éerer Progrem, the Air Force and Department of Defense initiated

& Man-in-Space program.
1958 :
On 26 and 27 February, Geaseral Curtis E. leMay, Vice Chief of Staft,
USAF, issued a directive to Lieutenant General Donald L. Putt, Deputy
Chief of Staff, Development, USAF, to inmtigate"-feasit;ility of putting

a man in orbit. On 28 February, ARDC representatives attended a meéting

held at office of Deputy Chief of S;.aff, .Development, Headguarters, USAF.

.

Brigadier General Homer A. Boushey, Deputy Director, Research and -

o
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Development, Headquarters, USAF, directed ARDC prepare and submit an

abbreviated development plan for a Man-In-Space Progrem as soon as

-

possihle; .?--—'-—

-a,\ "USAF Manned Military Space Systems Develupmem: Pla;n, Vol I, 25 Apr 58,

77 pp I-1-3,k.

. Wright Air Development Center made a Man-Tn-Space in-house study,
and submitted its proposal 1;9 ARDC on 3 March 1958. WADC develc;fgd the
study from reflew 4of' contractor présentations and genersl epproaches

that were under study st Mm.,mmtom;a, 2nd deas submitted hy
 industry. ARDC developed th; proposed ebbreviated development plan
from the WADC study. ARDC presented the proposed development plan to
Hea;iquart;rs » USAF, on 1% March 1958. NACA and Air Force Ballistié N
Missile Division representatives reviewed the plan prior to the present;-

tion.® 3% | - o:

3% 1bid.; OSD Memorandum, Mr. Roy Johnson, Director ARPA, 28 Feb 58.

On 31 March 1958, the Commander, Air Research and Development

Command directed that AFBMD prepare a development plan rbr a Manned

28
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&

i_d Military Space Systems Program with the goal of Manned Flight to the

‘ 3 -
Moon and Return.®” AFBMD prepared the development plan in two- Volumes.

3% USAF Manned Military Space System Development Plan, Vol I, 25 #pr 58, pk.

 Volume T contatned two sections. Secticn I Ves & plen for Man-In-Space-
~ Soonest and Section II was a plan for Man-In-Spa.ce—Sopﬁistica.te;l. Nolume
II c'ontaineg 's.ections III and Iv; Lunar Reconnaissance and Manned Luna.r
'Landing end Return, respectively. The plan vas not accepted but. AFBMD
prepared & new plan'in two volumes on 2 May 1958, fitled Man- In-Space-
ﬂ) mm@mmwmwmmm 'e.“u‘zan‘!ﬂfﬁ""re‘:og:nzéd
space a.t. the eerliest possibl;e date and to recover him safely on earth
while deteming fungti:mal capabilities a.nd ]J.mitatims' of man cperating

in the space enviromment, especially the envircomment of veightlessness

| gL
. ror protracted periods To accomplish preliminary objectives the

3% USAF Manned Military “Space System Developnent Pla.n, 2 Maw 58, Man-1n
Space-Soonest, Vol I, 2. . : . .

development plan also provided that biomedical program activities

authorized by the ARPA Director for the WS 117L for launch and recovery




sk

. "_‘J

of biomedicel cepsules costaining small primates would directly support

and early man-in-space ca;:ability.; 3%

"35> Ibid. p I-1-10

" AFBMD submitted development plans dated 19 May, 28 May, 15 June and
2Lk July 1958, all of which were disapproved. But on 29 July 1958, after
AFBEMD had submitted the 24 July development plan, the 85th Congress

approved the National Aeronautics and Space Act of 1958, which established

f" & civilian egency to exercise control over -aeronautical and space

N

activities sponsored by the United States,

"except that activities peculiar to or primsrily associated .
with the development of wespon systems, military operatioms,
or the defense of the United States (including the research
and development necessary to make effective provision for
the defense of the United States) shall be the responsibility
of, and shall be directed by, the Department of Defense." *

The term "aeronautical and space activities" meant "aircraft, missiles,

satellites, and other space vehicles, mamned and u.nmanned, together with

. . : P
- related equipment, devices, components and parts."’

‘46 National Aeronsutics and Space Act of 1958.

RN -v---Another.d‘evelopﬁent factor was that the FY 1959 funds availadle-
for e man in space program was limited to $40.0M which caused “soonest"

30
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to be removed fram the man in space program.

Mr. Johnson, ARPA, "suggested that the Air Force meet witf{‘
representatives of NASA so as to arrive at a common undexfsta‘nding

concerning the pature of the Air Force man in space dgvelopment program

-

: ' :.;'1 -
vhich would be acceptable to NASA.'™ - The meeting was held at Headquarters

37 Man In Space Development Plan, 11 Sep 58.

Air Research and Develogment Command on 12 August 1958. Shortly there-
after, Heﬁqmﬂem ARIC, directed AFEMD 'prebare.a development ‘plan
.. incarporeting "the .ssge%tial characteristics discussed at the meeting
, @and in which the Fiscal Year 1959 .ﬁmd:l.ng requiz:ements were within the

33
$40.0M 1imit,* AFBMD submitted the Man in Space Development Plan, dated

33% Man in JSE»&ceﬁJavelopmentﬁay, 11 Sep 58, p 1-1

11 September 1958, to Commander, Air Research and Development C@and,

on 15 September 1958. The plan was the final Airt..m‘ufce_: ‘plan. On

21 Qctober, Robert R. Gilruth, Project Manager, RASA annonnced #AS;, with
the essistance of ARPA, of Department of Derense,-. was initiating & manned

.. satellite project. On 25 November 1958, NASA issued KASA Order No. HS-24, .. .



requesting AFEMD construct and lsunch ome Atles & Ballistic Missile
booster with its assocm;d control and guidance equipment. ;’ﬁ;‘b'ooster
was "required for launching a prel;minu-y research of a na.ture that
required a ballistic trajectory. The order -vas followed by BS-;36
requiring Amm to constrgct and launch nine Atlas D boosters with
associated ét;idapce. The re&uest was in addition to the requést for one
Atlas C boo#ter covered by NASA Oi'der'BB-Zh; and a pert of & "continuing
program oi‘ regearch on manned satellites." NASA cambined the .two orders
(A j . ++.00. 2l Moy 1959 1y. Amendment. Fuxber 1 1o HASA Order FS.36. AFEMD submitted
& Space System Development Plan, Preliminu-y Reéearch for Man-in-Space
on 2 February 1959, bas?d on NASA Order HS-21{.‘ By 4 Pebruary 1959, the
Man-in-Space Program became known as éro.ject? Mercury. Hugh L. m-ydeﬁ, .
Deputy Mministrator of NASA and Robert R. Gilruth, Director of Project

. - , :
Mercury gave the manned space system its neme.* Mr, Glennan chose

*9x This New Ocean, RASA, 1966, p 132.

Wright Brothers' Day, 17 December 1958, to announce publicly in Washington,

“=--D.-C., that the manned satellite program would be called Project -Mercury.

8

* The Atlas C was to be used to check the aerodynamice of the spacecraitc
scheduled about May 1959. It was to be the launch vehicle for the Big
Joe reentry test shot, but plans were changed and an Atlas D vehicle vas

used. (Project Mercury, a Chrmo;o%, NASA 1963)
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BIOASTOHAUTICS ORCANIZATION

e
. In the meantime the Vice Commender, Brigadier General O. J. .

‘Ritla.nci, Vice Commander, - AFEMD, amnounced the Organization of the

Deputy Commander Military Space Systems , AFBMD, effective 12 September 1958,

- e

by. separating the gpace effort from the Office of Deputy Commander,
Technicel Operations. Ritland amnounced the establishment of the

Directorate Air Force Bio-Astronautics but did not at the time name

o'

the director.. Iieutemant Colonel Bdward L. Cole became Director of

_in0. Memorandum Zar Generals Juok,. LARER, «Dr. BeRc a8l «AXT-‘Pereonned ,
" AFBMBy+ab=iep=585 gubj: Organizational Announcement, Organization of
the Deputy Commander Military Space Systems, AFBMD, 16 Sep 58.

Directorate Air Force Bioastronsutics in October 1958 and remained in

that position until his retirement on 30 Novesber 1963. Cole was promoted

. y !/
to the rank of colonel in the Spring of 1961.%" The Directorate Air Force

4# Historical Report, MMSCV Directorate, 1 Jul - 31 Dec.63..

Bioast:omtics vas renamed Directorate Biosstromautics Projects in
Mid-1959 end then beeame-Bieasireasuties gain renamed in 1960 when the

organization became Bioastronautics Office. The next change occurred

33



after the general reorganization of Air Research and Development Command

~em
~
>~

and Air Materiel Command effective 1 April 1961 when Air Force ‘Baliistic

Miseile Division beceme Spece Systems Division. The Bloastronsutics Office

. became Bioasstronsutics/Re-Entry Office. The officp_bécme a Directorate
again in August 1961 end on 15 December 1961, the Directorate becam; the
Manmed Militery s§me Capability Vehicle (MMSCV) Directorate. The
Di:;'ecto'r was mspmible for planning and na.nagiug the Manned Milita.ry
Space Capability Vehicle and other _sp;ce programs in ‘the Bioastronasutics
area for the “épa.ce Bystems Division, and program mnager for the GG8AA

4=
Program,:' formerly known as Bioastronsutics Orbital Space System (B0SS).

Jt% Bistorical Report, MMSCV Directorate, 1 Jul - 31 Dec 63; Organization
and Functions Chart Book, SSD, Jan 62. .

LY

The final i:itle of the biocastronautics office was Manned Environ-

mental Systems Directorate acquired on November 1963. Colonel Charles

W. Craven became Director on 30 November 1963. In Janua.ry 1961;',' the

Alr Force Aerospace Medical Division, AFSC, began establishing its

.Los Aﬁgeles Office, Aerospace Medicel Divi‘si.on, for support of jf.he Manned

34
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Orbiting Laboratory Program that had been assigned to Space Systems

3

Division. Colonel Charles W. Craven, was relieved from his‘d{r‘ii' as

J3XDally Bulletin No. 134, SSD, 10 Jul OF; History Aerospace Medical
Division, Administration, 1 Jan - 30 Jun 64, p2.

Director Manned Envirormental Systems and assigned priniary dui:y as

Assistant Deputy Director Progran 437., Deputy for Systems Management,

effective 16 April 196h. LA

.0n 31 August 1965, the Sacvetery of the Alr Farce, Bugene M. Zuckert,
announced the appoinfmen.t of Gen;;'al Befna.r’d A, .Schriever‘ as Direc_tqr of
the Manned Oz;biting Laboratory Progrm, an gs.signm.ent in eddition to hi.s

 Quties as Wer of AFSC. Zuckert directad. that Schriever, as Director

-

- . s‘
of MOL, report directly to Secretary of the Air 1"‘orce..4

4% News Release Ho. 05-149, 31 Aug 67,

- At the same time, Zuckert named Brigadier General Benry L. Evans,

who had been serving es Special Assistant to the Secretary of Airll?orce

-
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' for MOL, Vice Director of the MOL Program, and Brigadier General

d8 s
Russell A. Berg Deputy Director of the MOL Systems office. There.vas

no change in the location of the MOL office.

o Lt

.

-Program 698AA had its beginning when AFBMD awerded a study contract
'with Lockheed Missiles and Space Division to det.ermine feaaibiliﬁy of
| supporting a 60 pound primate for 48 hours on orbit. Iocﬁheed com-
pleted the Advanced Bicmedical Capsule Study, including preliminary
drawings end a mllAsgale mockup, on 17 June 1966. El.l'he study indicated
the f?asibility of ma.inta.ining a ;:hj;mpanzee in orbit for two days. The

.- Ay
cepsule was to be integrated with the SAMOS recovery vehicle X The

J1Z Summary of AFBMD Division Activities in Bpace, Jun 60, p A-9; AFEMD
Chronology, Office of Biocastronautics (WDZB), 1 Jul-31 Dec 60

Directorate of Bioastronsutics Projects accepted the ml-scale mockup
of the advanced biomedicdl capsule on 15 August 1960, and became Phase IT

]
of the Bioastronautics Orbital Space System.* ~ Preliminary work for

A% AFEMD Chromology, Office of Biosstronautics (WDZB) L Jul - 31 Dec 60.

preparation of the BOSS Development Plan started in December 1960. In
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April 1961 the plen was forwarded to Air Force Systems Command (AFSC)*

for epproval. The program called for six orbital flights intg the -

radiation belts to determine the effects of prolonged exposure to

wveightlessness and space radiation. Champanzees were to be utilized as

" the test m:h,jechs « Phase I of a five year bicastronautic progranm

.................... -

’f‘i Office of Bi Bioastronantics (S5Z8) Progress Reporb 1 Jul 60 1 Ju.l 60

developmgnt plan entitled "Biomedical Program," that described a four
la.tmch,} small primate series within the Discoverer Program had been
submitted by General Bernmard A. B.chriever, COm,anQ.er, Air Research .and.
Development Command,* in November 1960. It had become apparent thet
the animal series écheduled in the Discoverer Program for 1959 and 1960

-

Y]
was to be ca.nq:eled.‘-t’v‘

50+ Ttr, BSD (S6Z) to AFSC (MSF), subj: Alr Force Support of Bioastronautics
Program 608AA, 2 Aug 63; Ltr AFSC (SCRBS) Schriever to Hq USAF (AFDDC),
subj: B:loastrona.utics Development Plan, 16 May 61... .

As of 16 May 1961, the Deputy Chief of Staff, Development, USAF,

had not spproved Phase I plan and on that date General Schriever resubmitted

*® Through general reoréanization of the Air Force; Afr Research .and-
Development Command had become Air Forte Systems Commend on 1 Apr 1961.
Alr Force Ballistic Missile Division had become Space Systems Division,

37



- the KNovember plan together with the Phase II plan for an advenced

technology program "Bioastroneutics. Orbital Space System (Boss'i e

describing a series of six chimpangzee launches. The BOSS plan was for

Phase II of a five year Biocsstronautic Program "providing for a series

: ¢
of live animal orbital and space probe launches."é

§§% Ltr, AFSC (SCRBS), Schriever, to Hq USAF (AFDLC, subj: Bioastronaubics
Development Plan, 16 Mey 61.

In October 1960 with spproval of General Thomes D. White, Chief
of Staff, USAF, Lieutenant General Schriever, appointed the Air Force Space

Study Committee* with Trevor Gardner, former Special Assistant to

Secretary of the Air Force for Development, Chairman, to assist

Air Research and Development Command in formulating a space Develop- '

ment program vhich would best serve the national 1ntereét. The

Camittee recommended in ite report dated 20 March 19614 "the immediate

. . . . L .‘ .- . -51
accomplishment of a biological space flight research program. v

512 1bid.; Ltr USAF, Geperal Thomas D. white to Lt Gen Bernard A.
Schriever, 10 Oct 60; Msg, ARDC, RDGP-12-10-2-E, 12 Oct 60

wmo- % --See next page for footmote S - -
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" @ Dr. W. O, Bakes, vice president-rescarch, Bell Telephone

- aliipy. "One i being: .
. under Project Orion (AW Feb. 29, p. 26). This work, now funded by Air

PoissAir Force Spece Stady Committee (sor=stoey) b s blend of sérospace”
industry veterans and scientific talent dmwn from the ficlds of nuclear physics and .

mathematics. Study committee members are:
o Ticvor Cardner, chainman. Gardner was » member of the Wicsner task force

that reported recently to President Kennedy on space and missile programs (AW

Jau. 16, p. 26). Hcalsouams&eoanospneeCap.lndmddentmdbwd .

chaitman of Hycon Manutacturing Co.
o D1, Charles C. Lauritsen, trmstee of Acrospace Corp. and professor of physics

at Califomia Institutc of Technology.
¢ Dr. Jerome B. Wicsner, Kennedy's White Howse science adviser and one of the

* original trastces of Acrospace Corp.
® William C. Foster, vice president of Otin-Mathieson Chemicil Ca. Foster headed

the Gaither Commiittee.
¢ Dr. Edwin Land, president of Pokldeup.,wholuved with Wmeramlcad-

ner on the Kennedy space task

group.
¢ Dr. W, Randolph Lovelace 1, head of the LavcheeCImic and cheirmen of *

“NASA's Special Committee on Life Sciences.
® Dr. Arthur Kantrowitz, director of Aves Corp.’s Everett Research Labosatory.
Laborstorics.

® Dr. Frank T. McCluce, chaitman of the Research Center of Johns Hopkins Uni.
versity’s Applied Physics Laborstory. :

® Dr, Harold Brown, director of the Lawrence Radiation Laboratory, operated by
Univensity of California for the Atomic Energy Commission.

" ® Dr, Stanislaw M. Ulam of the Los Alamos Scientific Laboratory, also opcrated

for AEC by the University of -Califomnis, - Work done by Ulsm, sa intemationally
known mathematician, played a key port in .development of the hydrogen bomb.
Ulam also propascd two methods for using small nuclear explosions to propel space
- Benerit ‘Atomies- Division -of .Genesl . Dynamics

Corp
Rescarch and Devclopment Command, has received o total of spproximately $2
million to datc. Wicsuer's seport tn Kennedy urped ‘encouragement of “catirely

new ideas which might lead to real breakthroughs,” and cited Orion ss an example. -

The Ait Force Space Stady Committec was established in October, In November,
it was augmented by 2 group headed by Dr. Theodote Taylor, whonlvicep:es-
dent of General Atomics snd is technical director of Project Orion,
® Dr. Conrad Longmicr, s theorcticsl physicist from Los Alamos.

o Dr. Chuls'rwnes,inveum:oftthmnnduvieepm:dmtmddlmtmof
rescarch for the Institote for Defense Analyses.

¢ Dr. Jobn W, Tuckay, professor of mathematics at Princeton Univemty

ODr MnrkKnc.ofComellUnnaib’omﬂwmﬁudep:hnent.

From Avia,tion Week, 23 Jan 1961
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Immediately after the "Gardner Committee” submitted its report,

the Secretary of the Air Force and the Chief of Staff, USAF, directed

the Commander, AFSC '(reorganizsbion of ARDC occurred on 1 April 1961

and ARDC became AFSC) that a Five Year Air Force Space Plan based

LR

‘on a detailed study of the "Gardner Committee" Report be prepared for

submission to the Secretary of Defemse by 28 April 1961. Secretary of
Department of Defense McNamara specifically deém recommendations for
_changes in the space program current at that time. Generel Schriever
- directed Lieutenant General Howell M. Estes, Jr., Deputy Commander,

Air Force Systems Command for .Aerospace Systems, and Major Gemeral

-, - .

°8mund (0;1#) J. Ritla.nd, c;;nander; -Space Syste.'us Comand (n;wly formed
from AFBMD and portions of B'allf:stic; Missiles Center, Strategic Air Coumand
on 1 April 1961) esteblish a Taskcroup sniter the chairmanship of Major
General Joseph R. Holza;aple, Assistant beputy Canmander ?or Aerospace
Systems (newly formed to manage the Space Systems Div-.t:sioﬁ and th.e Ballistic
Systems Divisién) and co-chaired by Colonel Harry S. Evans, Deputy Comander.

-

Space Systems Diviesion for Satelllte Systems.



. The Task Group completed its report, known as the "Holzapple Report"

.
~, ~ .

and Air Force Secretary Eugene M. Zuckert submitted the USAF Proposed

Rational Space Program to the Secretary of Defense on 1 May.l96l.‘*

. ~-. §3x OSD Memorandum for the Secretary of Defense, subj: USAF Proposed
_National Space Program, 1 May 61 )

Major Genersl 0. J. Ritland, Commander, Space Systems Division,
submitted the expanded Biosstronautics Orbital Space System (BOSS)
Development Plan to Lieutenant éeneral B. A. Schriever, Commender,

f-‘:} : ~Aix Farce ._.sxsw.wg, op,31 Mey.196). The plan was one of eight
develop;nent plans submitted on. 31 May 1961 in honor of a reque#t from
Schriever for detailed documentation in snpport of the 'f'ive-year Bpace

. , sd
plan "recently submitted to the Secretary of Defense.”* The plan included

5% Mg, SCG 10-5-27, 102210Z May B1; Ltr, 897, swbj: Development Plans in
support of Five-Year Space Plan, 31 May 61.

el

.
.

recommendations for the establishment -of a Manned Lunar Exjped‘itioﬁ‘ as the
national space goal, beginning with the orbit of small primates up to four

days duration late 1961.

b1
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The Deputy Chief of Staff, Development, USAF, notified AFSC
on 12 June 1961 that the "essential objectives of Phase I of the. -
;brqpbsed five yeé.r biocastronautic program will be achieved through the

joint Air Force-NASA effort covered in the 8 June 1961 letter from this

Hesdquarters to AFSC and ATC, subject: Rediation Shielding.” FPhase II

of the program .was approved but the' title wvas changed to Bicastronautics

. &5 v
Orbital Space Prosram (BOSP) * The Bicastrona.u‘bics Orbita.l Space Program

S5 Ltr, USAF (AFDDC) to AFSC, subj: Biocastronsutics Orbitasl Space Program
(BOSP), 12 Jun 61; Ltr, AFSC (SCRBS) to SSD, ATC, subj: Bioastronautics
Orbitel Spece Program (BOSP), 22 Jun 61. i

e okl

wes updated 1% January 1962 and title was changed to Space Program

693AA.!5‘

s4% Development Plan, Space Program GODAA Updated, Jan 62.

On 18 Pebrusry 1962, the Director of Development Planning, Deputy °
Chief of Staff, Research and Technology, USAF, issued Advanced Develop-
n';eﬁt Objective No; 35 for & Bioa.ﬁtronautical Spé.ée Test Program ‘Action |
required was that the Air Force Systems Command update as necessary the
Space Progrem 698AA (Jan 1962) Development Plan and keep National

| Aercnautics and Space Administration fully "asppraised ofv the test.

.




LE

-

o

Progream ob,je,ctives to assure correlation of NASA interests and elimination

{ 5 7 .'.:'\ ~ -

of unwerranted duplication.

57x ADO No. 35, 1B Feb o2.

. Becretary of Defense Robert McRemara and Director of NASA, Mr.

James T. Webb, decided the fate of Program 698AA on 19 July 1962 and

that was:

1. The Dol Will not fund this program or any portion of'
it.

2.  If it or some modification of it is to be supported,
NASA will fund for it and assume program responsibility ’

TG, THE REA VI AB{Tve "Dl TeNttes espartally
bioastronautics science resources to the maximm and will not
' duplicate these in undertaking the program, and,

k. 'The DoD will, in the event that NASA decides to go
forward with the program, charge NASA only the incremental costs
of DoD's effort not prorated overhead costs.

NASA assumed responsibility’ for a modified and renemed version
of Program 698AA. Asrospace Medicald Divis.cn ﬁxrn:lshefi funds limited
_ to the supporting Applied Research Tasi:s doementea”ahqéz;.?rpggct"sno :
‘during FY 19\63, end the first part of FY 1964. Late in 1963, Aerospace
Medical Division 4id not concur .:Ln' the comtimued use of funds from
‘ P'roject 6ﬁ0 for support of Program 6984A and recommended reorientation

3
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oed of effort to other exploratory developments.

A Thr 55D (852), Fumx to 50 (Msﬂ, B0-Nov-03 sub): Air Force: Support of
‘Bioastronautics Program 698AA, 26 Kov 63. . ,

Project 6770 vas the Air Force Systems Commend identification for

A iead division responsible for management and orgahization was Research and
Technology Division, AFSC, and the Project Office was Aerospace Medical

Division (AFSC), Brooks Air Force Bese, Texes. The following is a

, 51
description of the Program ‘z‘:lexmem;.’f

59-% DAF, USAF Force & Financial Progran, Sec I Program Element Summary
Data, VI: Research and Development, 8 Jan 65, p 6-18; AFSC (USAF)
R&D Pro.jecta, Priorities & Program Elements, 31 Dec 6k.

(5 ARD CORTENT: This program element includes the investigation ‘
‘of biological effects of the atmosphere and methods for protecting the
human operator against envirommentel and flight wehicle stresses.

It also includes the development of techniques and equipment to
sustain life or counteract the thermal, barometric, bicmechanical,
_and radiation extremes which are obherwise incompatible with life.

PURPOSE Work in this program elenent includes projecis devoted
“to mvestiga.tion of the biological effects of. radiation » prolonged
' acceleration, weightlessness, and coidfinement; development and

proof testing of techniques and equipment to sustain man in
closed cells and suits for a series of time periods; development
of methods for protecting the human operator. ILife support effortis
include development of components to function in a weightless state,
regenerative gaseous systems, and waste re-cycling techniques. In
the area of weightlessness, studies are also conducted to determine
functional and chemical effects of long-term, zero-g exposure. This
effort has been re-oriented to specifically support spproved or

fj planned advanced performance flight programs such as F-1l1l, Advanced
Manned Strategic Aircraft (AMSA), and Manned Orbiting Laboratory (MOL).

SECRET

' Department of Defense Program Element 62405154, Bioastronautics. The -
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! RELATED ACTIVITIES: This effort is appliceable to all near-space and
advanced asro-dynsmic flight programs. Currently; the NASA and the
Alr Force are participating in bioastronautics planning for an
orbital space station; and, the Air Porce is working with*the HASA
in the identification of problems which are unique for the Manned
Orbiting lLeboratory (MOL).

MAJOR ACCOMPLISHMENT: Acceleration studies have been performed in
vhich flight profiles and stresses of emergency procedures have been
carefully simlated. A life support system of flysble hardware -
has been developed, based on super-critical gas storage and supply. .
A series of capsule (confinement) studies has been accomplished

and a space cabin simulator has been eccomplished and a space cabin
simmlator has been operated using a 2-gas°mfo;argen and nitrogen)

life support systen.

The Director of Defense Research and Engineering, Department of

Defense approved the Manned Military Orbiting Leboratory Program in

December 1963, sad assigned the program to the Air Force ® 6o

O,

10 TDREE Nemorendum for Assistant Secretary of the ALr Force (R&D),
&3=Dee=43 subj: Manned Orbital Program, 11 Dec 63.

The Camander, AFSC, notified SSD on 16 December 1963 that the
"lead division for mansgement of this entire manned space effort,
including ASSE;I', is SSD. The full support of the other divisions and

¢! N ,
centers is essential."f ASSET was the short title for Aeropherquynamic/ ot

elastic Structural Systems Envirommental Tests.

¢| ¥ Ttr, AFSC, Behriever to 55D, 16 Dec 63, sub): Manned Space Program.

(-_) . " The MOL system consisted of ma.,jbr elements already in a variety

> -SEERET
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-of stages of development. The ﬁanagemnt of the medical and biologicel

aspects of MOL was delegated to the. Aerospace Medical D:lvision;“:éi"b’c‘:ks

Alr Force Bese, Texas. The Camander, Aerospace Medical Division (AMD)

Qrdered Colonel Andres I. Ka.rstens, Commander of the Division's Aero-
space Medical Re;earch Labogator_ies at Aerospace Systems Division,
Deyton, Ohio, to Space Systems Division on temparery duty to esﬁabiish
en operating location for the AMD. SSD maintained the already estab-

lished bloastronautics office, the Manned Envirommental Systems Directorate

.auntil the end of.June ]96k. An ectensive rewision of the budget during the

last half of Fiscel Year 1964, enabled AMD to fund the Los Angeles
Office beginning July 196%. The office was knovn as the Bioastronautics
and Aerospace Medicine Operating Location Office (BAMOLO) until the -

end of June 1964. On 20 July, Colonel Karsten's title became Assistant

for Bioastronsutics and Aerospace Medicine and the Jos Angeles Office,

Aerospace Medical Division. Major Edward F. Westlake, Jr., who had

reported on 15 February 1960 and been assigned Chief, Bioengineering

--Division of the Hanned Enviromentalssrstems Directorate was transferred

to the AMD office as Project Officer, Bioastronautics (AMD) Special
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end Projects Division for MOL, Deputy Commander for Manned Systems, effective

4

: AR 2 C e
1 April 196&.’ - ~ e

(1% SO PB-17, 55D, 1 Apr OF, para 6; AFBMD Chronology, Directorate of
Bioastronautics (WDZJB) 1 Jan - 30 Jun 60.

T " ‘The assigmment of the Manned Orbiting Laboratory System to sPch
Systenms Divisic:n waa the end result of years of planning in the Department
of ﬁme, Departmm of the Airl"orce, Alr Force.Systans Camand and
Si)aeg Systm Division' and/or their pr;decesso; offices, The assignment
of NOL to Space Systems Division had come sbout by Agreement between
the Dgpartment of Defense and the National Aeronan't:lcs- and Space Admin-
istration covering a possible new Marned Earth Orbital Research and

Development Project signed on 17 August 1963 by Robert S. McNeamars,

»

Secretary of Defex_:se and James E. Webb, Administrator, Rational Aero-

pautics and Space Administration.

The Man-in-Space route through the WS ll'TL never ‘did materialize

for except the four live mice®that were launched in the MARK I life

% Three biack mice, Sally, Amy end Moe, were lsunched 'piggy-back” on &
re-entry test of an RVX-2A nose cone atop an Atlas ICBM (Atlas T1D) fired
. from Cape Canaveral on 13 October 1960. The three mice, an experiment
£~ sponsored by the Air Force School of Aviation Medicine and the Bio-

) " Astronautics Dire8 ctorate of AFBMD rockl et:% 650 m:léles into O%%acil andm

survi an 18,000 lunge to a plam ac ’ miles
ra.ngev:ed (Astrc;-m:ph Hq? Afmugm (ARD(?) , Wed 26 Oct g’ea B:Pstory of the
Command 6555 Test Wing "(Developmint) Patrick AFB, Fla, 1 Jul - 31 Dec 60).
: T
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support capsule aboard Discoverer III on 3 June 1961, no other animals

~

_ (3
were launched in the Discoverer Program.“

(3% x Prototype Biomedical Capsule - Exhaustion Test FinaJ. Report s prepared
by Lockheed Missiles and Space Campany, Jun 63.

The development, fabricgtion, and preflight testing of the Subsystem
L, MARK iI Bianedica.l Recovery Capsule was completed and the first unit
- was accepted as a flight qualified item for launch on a Discaverer

L4
satellite vehicle by November 1960.% The Office of Security Review,

.{ ) ....Wﬁm,ﬁummﬁwm‘mﬁ_mm -:1@-~- “Bi--Pec B0. -

Department of Defense, approved a news release on 10 January 1961 for

. & Discoverer Vehicle carrying a five week old American born monkey.X

X Ltr, SAFOI-3B, to AFBMD, subj: Biomedical Release, 12 Jan 61

On 31 January 1961, NASA leunched Ham, a 37 pound chimpanzee, a trainee

el

" of U. S. Alir Force Medical Leboratory, Wright Air Developﬁenttmmion,
Dayton, Ohio, by an Army Redstone rocket (MR-2): Bem survived the

suborbital, 420 statute mile, down range flight fram Atlantic Missile




’

Range and was recovered. The spacecraft reached an altitude of 155 Statute

IR
rd - a
. -

-~

w5 Space Medicine in Project Mercury, NASA, by Mae Mills Link, p 115.

On 29 November 1961, NASA launched Enos, a k2 pound chimpanzee in

a Mercury Capsule, boosted by an Atlas (MA-5). Enos, a graduate of

University of Kemtucky, Lexington, Kentucky, and Air Force Aerdned.ical

Field Leboratory, Holloman Air Force Base, New Mexico, survived a three

Lé
orbital flight end was recovered.®

] u,«x' Animal Astronantics by C]yde R. Bergwin & Williqm 'I'. 001eman, Prem'.ice-
Hall, Inc., pp 151"151'" .

% Prior to 31 January 1961, NASA had launched small primates. On

3 December 1958, a South American squirrel monkey was launched from AMR

-

in the nose cone of an Army Jupiter missile and was carried 300 miles

into space. The monkey, Gordo, "the first monkey Xnown to have traveled

‘ thraugh space” survived the flight but "was lost when é, mibﬂap occurred

to the vehicle on reentry.” Officers of the U. S. Army and Ravy Medical

' . 7
Corps conducted the biological experiment.>

() 12X 1bid.; pp 135-138
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The next NASA primate flight, launched om 28 May 1959 from AMR by an

Army Jupiter 'bboster, sent two female monkeys, Able, a seven pouﬁd -
American born rhesus monkey, and Baker, a cne pound sguirrel monkey, to

an altitude 61‘ 300 miles. Both animals were recovered alive but Baker

[ e e eem s . EEETIT e e e = e

died a few days later while und.ergoing an "operation for removal of an
electrode” that "had been implanted just under the skin in order to derive
| 2 l8
bicmedical information during the course of the ... flight."

¢ * Ibid., pp 138-140

. NASA next launched a rhesus monkey in the Mercury Army ILittle Joe
(U—é) series on L December 1959; from Walla'ps Island, Virgini#. The
monkey named Sam in honor of the Alr Force School of Aviation Medicine,
an organization t'hat had become & unit of the Aerospace Medical Center, -
Brooks Air Force Base, Texas, on 1 Actober 1959, traveled 55 miles into

' A
space and was recovered appraximately two hours efter 1an'_nch.:' 7

(4% Ibid., p 1%3; History Aerospace Medical Division, Administration,
1 Jan - 30 Jun 64, p Viii.

The last monkey NASA launched was Miss Sam, a rhesus monkey, in
another Mercury Little Joe series flight (1J-1B). Mies Sam also a

resident of the Air Force School of Aviation Medicine, survived a nihe
50
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3 mile high, fifty-eight minute flight on 21 Jamuary 1960.

703 Ibid., p 145; MASA SP-I5 Mercury Project Sumery, including Results of
the Fourth Manned Orbital Flight, Maey 15 and 16, 1963.

(C%P The Space Systems Division also launched two primates--not as a

17 part of Discoverer Progrem but instead far reemtry tests. The Bloastro-
nautics Office, initiated Project SPURT (small primate unrestrained) with
General Electric Company, Philadelphia, Pemnsylvania, in February 1961.
8ix healthy monkeys selected at Holloman Air Force Base, New Mexico,

and trained in & "c@tral psychamotor task requiring response to light

signal activated every two-and-a-half minutes for 30 seconds denoting

the availability of water. . . . The animals responded by drinking from

the water feeder approximately 85% of the fimé encompessed by the flight."

\Y

An Atlas 32E equipped with a u£e support ‘cepsule was launched from ETR
with a squirrel monkey on board, on 10 November 1961. Thirty seconds

after 1ift-off, the Aélag became erratic end had to 't;e' d;stroyed.. Three
days later the SPURT capsule was recovered from a point several hundred

yards off-shore. The autopsy showed that the animal suffered multiple

fractures of the skull believed to be the result of the impact rather than

51
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0 the explosion. No other vehicle was readily available for another attempt
to fly & Project SPURT so the proaect vas “terminated. w1/ "l

7i % Historical Report, MMSCV Directorate, 1 Apr - 31 Dec .61.

(_C%{’” On 19 December 1961, a recoversble Scientific Passenger Pod carrying

e small primate was launched piggyback sboard Atlas 368 from
the Atlantic Missile Ra;ge. A miniature one-channel transmitter had
been implanted withiln the body of the primate which successfully sensed
and telemetered to ground stations the primate's eiectrocardiogram during
37 minutes of flight (from 1ift off to re-entry) mpimumg epproximately
30 minutes .of weightlessness. The objectives of the experiment were met
but the primate was not recove;'ed. , During flight, the pﬁma.te was énclosed

v

in & small cylindricel biomedicel capsule, 28 inches in diameter end

d

30 inches in 1engﬁh, vwhich was in twrn placed in a bullet shaped seven-foot

recoverable pod that was attached to the outside and near the rear end of

v » P .

the Atlas B boos'l:.er.’E (See Figure 3) .

q1% Toid.

C.sl I
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DISCOVERER VEHICLE No. 1025 .

Sometime between 13 Februasry and 6 April 1961 the Iife Science

Aspects of the Discoverer development ¥rogram was deleted. foe"

~
-

Discoverer Vehicle No. 1025 equipped with the MARK IT Biomedical

Recovery Capsule, wes put into storage and was never used in the

75
%
Discoverer Program. The Vehicle had arrived at Seanta Cruz Test Base

. -

13 % UPI News Release 20 August 1961

on 24 April 1959 and was scheduled for hot firing tests and for testing
and checkout. By 23 July 1959, the vehicle glong with Thor Booster No.
200 vas in the Missile Assembly Building, Vandenbérg Air Force Base,

x74
-ready to be transferred to Pad 4 after launch of Discoverer V.

11X Discoverer Monthly Program Progress Report, 8 May 59.

rJ

General Electric Corporation was proceeding on a crash basis to

improve the primate life support capsule. A test :I.nMay ;.959 at Sunny-

: I T 737
vale had resulted in the death of the primate sub.jecte{i to the test.

15% Discoverer Monthly Program Progress Reports , 8 May 59, 8 Jun 59
and 7 Aug 59.

54




After Discoverer V was launched on 13 August 1959, the Discoverer

o -

.
"N oo™,

Vehicle No. 1025 was rescheduled for launch with Thor Booster No.' 206

16 -
x - .
as Discoverer VII. -.In September 1959, Discoverer Vehicle No. 1025

b % Summery of AFBMD Activities in Spece, Aug 59.

N

was again rescheduled for launch with Thor Booster No. 234 as Discoverer XI,
but a.ga.in a designated Discoverer did not carry the MARK IT capsule.
Biomedical testing with a live primate was discontinued to resume .

late in Jamuary wvhile awsiting modification of a capsule to correct an

Y & B . . :
air cornditioning deficiency‘,‘x but in Jenuary resumption of the biomelical

3

41% Summary of AFEMD Activities in Space, Oct-Hov 59, pp A-6 and A-9.

capsule testing wes rescheduled to begin on 8 February in the Lockheed

Missile and Space Division's high altitude temperature simulation chamber.
After successful completion of the test series end fabrication of the
final flight capsule, Discoverer Vehicle No, 1025 was schieduled for

18
' x
launch as Discoverer XV. The first full-duration test of the capsule

74 % Summary of AFEMD Activities in Space, Dev 59-dan 60, p A-7

ebntaining a.'iive primate was’ compléted on 12 Februa;ry. The 55-hon-1r test ’ ‘

simulating a complete flight wes initiated at Vandenberg AFB with the
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primate sealéd in the capsule. A countdown was performed, and after
22 hours the capsule containing primate was flown to the Sumw'veié-n.ejvelop-
nent Center wherev it was placed in the High Altitude Te@era.ture Sim-

ulator for a simulated orbital phase. It was then placed in temperature-

regulated water for five hours to simlate the rﬁal five-hour recovery

.

phase; m:ring 'the tests the primate properly responded to stimuli and was
able to perform all programmed tasks. ;lppoaﬁtaaﬂﬁak Notes and editorial
background for primate launch may be found in Appendix ‘D._ : Appendix E

T Tlis.aseries of photogrsphs fhat show test .animals gnd how they

are tested., School of Aviation Med;cine hed designed a new feeder

that worked properly. Electrocardiogram readouts were excellent and

74
all components of the air regeneration system functioned ;pro;perl:;r.’F N

e

79 x Summary of AFBMD Activities in Space, Feb 60, p A-7

Intensive efforts were continued during March to obtain é.aditional data -
on which relisbility studies and capsuie recovery probeblility analyses
could be based. IMSD reliability engineers reviewed the problem with

General Electric Company. In April, another test cepsule was scheduled
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for delivery to IMSD in May &t which time specielized biomedical environ-

~ -
-~

r- -

mental testing of flight componets would begin. The May delivery-

4o % Summary of AFEMD Activities In Space, Mar 60, p A-8, and Apr 60 p A-8.

. - of the test capsule for use in specialized envirommental test of MARK II

. §/
© £1ight compconents was rescheduled for delivery to IMSD in August.® A

completely successful orbital simmlated test of the MARK II biomedical

1 X Bummary of AFBMD Activities in Space, Jun 60

“capsule with a live female Fhesus monkey passenger was conducted in
October. - The monkey was put into the life cell of the capsule on
21 October at Vandenberg AFB during a simmlated launch countdown. .

The sealed capsule was then flown to Bunﬁy'vale and placed in the high

\

altitude simulator on 22 October. The monkey was removed from the

simulator om 2l October.. Throughout the 65-hour period the primate

vas dependent upon the life cell for its existance a.nd was .in an exception-

g2 .
ally vigorous condition when she was removed.® The MARK IT flight,

44€ Summary AFBMD Activities in Space, Oct 60
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scheduled for Discoverer XV was postponed as Discoverer XV was

launched on 13 September 1960 without Vehicle No. 1025 and its, .

passenger: The f£light was rescheduled for Discoverer XXII (launched

30 March 1961 without Vehicle No. 1025) and the Department of Defense

~ epproved a news release on 10 January. (See Appendix "E) .

- In conjunction with an Aerospace Symposium, a press conference

was held for Air Force Secretary Eugene Zukert on 28 Avgust 1961. General

Bernard Schriever "said that plans to fire a monkey into orbit in
e.called .off at the last minute.” Lieutenant General
Howell M. Estes, Jr., who also attended added that the bioastronautics

program had been given to the National Aercnautics and Space Administration

in general and that it wvas important that the Air Force and NASA not .

3
auplicate effarts. X’

q3* UPI Press Release 28 Aug 1961 s

On 13, 1%, 22 and 23 March 1961 in Hearings before the Committee on
Science and Astronautics and Subcommittees Nos 1, 3 and 4, U. S. House

of Representa:tives , 8Tth Congress, First Session, there was comsidereble
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o jebout the duplication of effort by both NASA end the Air Force. Ome

of the iugest animal colonies in existence was at School of',ﬁwfiat:;.on
Medicine, Brooks Air Force Base, Austin Texas, and theré was a Ifa,cility
for handling animal c§lonies at Hollc;mﬁn Alr Force Base, New Mexico, and
| aSk et estenonea tte Defice of Life Seteces on 1 Mereh 1960. o
the _matter or' "possible duplication of effort in the life sciences .between

" NASA and the Department of Defense, particularly the Air Force," had been

highlighted as a cause for concern by the congressional committees.* g4

2l 41 % Hearings before the Coumittee on Science and Astronautics and
- ] <BubconniteeesBRos . L, By --and WullS. -House of -Representatives  Blghty-

Seventh Congress First Session on H.R. 3238 and H.R. 6029, Part 2

There was also, some international interest in the treatment end

use of animals from foreign ccru.nbrieg , a8 indicated in the a.pprova.l .

_ USAF .
of a DoD news release, 10 January 1961. The/Office of Public Information

possibily anticipated questions or comuents of foreign governmant inasmuch

as "The State Department expressed & desire to be advised 6f a.ny forth-

coming release dastes on this subject.” Figure 4 shows the biomedical

_facilities at Vandenberg Air Force Base about the time that the life

/. science aspects of the Discoverer program was deleted.
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1 ' : DISCOVEREK FLLIGHIS AND FUNDLNG

i

Altoghther, there were 70 Discoverer launches--the first leunch was on
28 Februa.ry 1959 and the last launeh wes on 27 ﬁ@ril l96l» Amendment No. 6,

20 July 1959, to ARPA Order No. 48-59, increased the 25-flight series

. to a 29-flight series. After Secretary of Defense transferred Samos,

Midas and Discovereri‘ran ARPA maganent 'bo the Air Foree, the bir;ctor
of Advanced Technology, Headquarters USAF notified AFBMD of the status

" of funds for the ﬁhmé*pmgrms, Resea.rc;h, development, test and
engineering funds for Discoverer FY 1960 was $56.003M and for FY 1961

) wasmw subnitted new development plans for approval. Dis-

4% Vsg, AFDAT 93212, 22 Dec 59.

coverer Development Plan, dated 15 January 1960, called for a 29-flight
series and the revised financial plan showed §111.15M for prior yeers,
$71.1M for FY 1960 andeor 1961. The Director of Defense,

5
Research and Engineering, spproved the plan in principle on 20 April 1960';

¢Lx Ltr, AFDSD-AT, T 5 60, subjt Exploitaticn of muaf'smsﬁ;ata.

' On 20 July 1960, Headquarters, USAF asked for a revised 15 Jamuary 1960

" Development Plan to reflect an increase from 29 vehicles to 37 vehicles,

A including two Discoverer radiometric lsunches for the Midas program.




Headguarters USAF gave verbal instructions to include in revision

an increase to 41 vehicles rather than 37. Hesdquarters US.;AI;-“

he.é issued a message onv27 February 1960, in which it was reported that
0OSD had approve_d the essen;tial "P&D Program for FY 60 as included in
development plans as presented by AF-BMD." $71.1M had been approved

. 1
for Discoverer.’g on 1 September 1960, AFBMD submitted Change Number 1,

417 Discoverer Program Chronology, 1 Jul 60 - 31 Dec 60, 24 Jan 61

Lo waem

dated 26 August 1960, to the 15 January 1960 plan to Headguarters

%'C_)

USAF thru ARDC. "The plen reXlected a 4l-vehicle program and changeé

in scheduling and fund.ing.‘ﬂ

o4 Ibid.;Msg, AFABF and AFDDP 73993, 271712Z Feb 60.

On 14 October 1960, Discoverer Program funds were increased by

$6.0M from $49.1M to $551M This increase vas a reinstatement of

:&99

a decrease in funds in the seame amount made onsxﬁéu_st:lgéo

44 Discoverer Program Chronology, 1 Jul 60 - 31 Dec 60, 24 Jan 61.

Change Mumber 2, calling for a ki vehicle program, superseded

(<Y
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Chenge Number 1 by updating the schedule and funding, was prepared
on 29 November 1960 and submitted to Headquarters ARDC om . -
27 Decewber 1960. . In January 1961, two vehicles were transferred to

another program leaving 39. Later in Jamuary 1961, six additional
- - . _ _ SER - ‘&'9’0 |
vehicles were authorized and & new plan was requested.

40% Discoverer Program Chronology, 1901

Change Number 3 to the 15 January 1960 Development Plan, calling
for a U5-vehicle progrem and additional funding was submitted on

7
C ) 2 May 1961. Headguarters USAF approved Change Number 3 on 7 September 1961."% ’

ma———r

On b December 1961, Secretary of the Air Force sdded ten vehicles
to the Discoverer Program. The schedule provided for 3 each in

September and October, and two each in November and December 1962.*9 *
¢1X Visg, GAFS B3L7h, OL2206Z Dec 61

v

Change Number k, calling for a 60-vehicle program was submitted

for approval oa 5 February 1962. Headgquarters USAF approved the

63 RN




change-~it also included FY 1962 funds in the amount of “and

P

-~
.. .
N

4 » N '
FY 1963 funds in the amount orw 19 March 1962.% fjw

3 X History of Program 162 for CY 1942.

On 10 July 1962, Change Number 5. to the 15 January 1960 Develcpment
Plan was submitted to Headquai—bers USAF. The plan called for a 65-vehicle _

program through calendar yesr 1963 .*i',

4] £ Ioid.

'g

The Director of Science and Technology, Headquarters USAF, made
. Spece Systems Division responsible for system preparation, laumeh,
tracking, control and data recovery operation'or a Special Radiation

' L8
Measuring Satellite Project known as STARAD, and assigned Thor booster

Fumber 356 to the Discoverer Program for a lsunch in October 1962. The

’ ' s~ meny
" " booster was used on 5 November 1962.’:"" . AR

g3 X Meg, AFRST B2769, 1% Sep 62; Discoverer Launch Dats Digest (Appendix B

In September 1962, Under seci'etary of the Air Force directed that
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the Discoverer Program be revised to provide fdr 22 vehicles scheduled

~.
~ .,

for launch through December 1963 as follows: September 1962;- 3;

-

October 1962, 1; November 1962, ‘none; Decémber 1962, 1; Jenvary 1963, 1
a.ﬁdul"e'bmary - June 1963, 2 each month; Jul{y"“-» December 1963, 1 each
month. Rea.dquarlﬁers USAF also directed that financial and program
portions of the development plen be reviged to correspond to the
schedule. In eddition, He'adquarters USAF reéuested irmediate use of
Thor boosters (}{odel DSV-2C) with three solid propellent rocket motors

WS . —Bbreapped s50-be - subside ahell Ao Puraish-more sshrust -alse dmown-as

: . v
TAT (Thrust Augmented '1.‘1101-).“Ef The first TAT launch was accomplished

G4 * Msg, AFRAE-5-I 82037, 12 Sep 62; History, Ihe Space Systems Division -
Background (1957-1962) Vol I, p 29.

\

28 February 1963.

"On 2 November 1962, a new Change ‘Nouber 5 to the 15 January 1960
Development Plan vas submitted to Headquarters USAF. Thé Plan entirely
- superseded the previous Change Number 5, dated 5 July 1962. The new

.change increased the mumber of vehicles to a T6-vehicle flight series



o

o

13 .

and required modification of the Discoverer vehicle and Vendemberg

41
Air Force launch complexes.™

] X Program 162 Chronology CY 1962.

On & December 1962, the Under Secretary of the Air Force directed

Space Bystems Division to proceed with the following leunch schedule,
“ beginn;ng Ja.nua.ry 1963 Jannary, 1; ?ebruaryto Decmber, v'2 eacl;
month; January to June 1964, 1 each momfh; July to December 1964,

2 each month X' |

g4 X V8g, AFRAE-5-§ G951%, ,"E"‘“‘s‘zt_ Dec &2.

TOn"Ig AprIl Biz additional fLights vere ‘added Lo lhe Discoverer

_‘Progrem, making & total of 45 flights scheduled beginning July .'L‘963.’r 7f

44 Eistory Program 162, 1 Jan - 30 Jun 63.

However, ‘only 12 of the 45 vehfcles wefe Leunched. Sizty-seven*orb the

76-f1ight series described in Change Nuiber 5, 2 Novenber 1962 , to

15 Je.nua.ry 1960 Development Plan, were launched p&&i;ﬁs' .lA:Ju]y 1963. .
On 3 March 196k, the Under Secretary of ’the Adr Force terminsted

the Discoverer Program effective 30 April 1964. The decision was made

© e e .- . e . . - -

¥ This number included the attempted first launch on 21 January 1959.
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after a careful evaluation of the results achieved versus the resources

"
- =
.

expended. The program hed made important contributions in edvénci-ng
knowledge of the space enviromment and in proof testing the standard

Thor booster (DM-21), and the Thrust Augmented Thor (TAT) end the

® b
standard Discoverer vehicle.® A1l remaining resources were transferred

10X Msg, SMF 3-3-2, 03/2 2&"”92 Mar 6k

to other Space Systems Division programs or to Secretary of Air Force

ol
Special Projects organizations x !

A
4 jol X Historical Report, Program 152, 1 Jen - 30 4pr OF

At the time, there were two programs, Programs T70 and
241, both guite new Air Force Programs that were in the definition
stage and both had urgent requirements for the Thor booster and the

satellite wvehicle .1'

- o1& Msg, SSG 6-3-7, 6 Mar 6k,

Discoverer also had a program pumber designation. Program 162 was

,03
assigned to the progrem effective 6 Angust 1962 Prior to that -time

‘2 103X Ltr, AFSC (MSFA), subj): Assignment of Identification Nomencleture of
- Selected \ﬁlitary Space Programs, 19 Jul 62.

Loy
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the mumber designation was 622A, that was assigned approximately

.

I R 4 : . -
Januery 1962 x

4% AFSC FT 63 & FY O Comsolidated Program Guidance, 10 Jen 62.

:.Besid.;slthe Mark 4I live .pa.;sengers 1aunched on Discéverer 111,
m were other biomedical experiments designed to measure radiation
levels and effects of weightlessness 'conditiorfs .80 that environmental
effects on biological systems could be amw. Experimental
I;ackages Aincluding living cells, ampules of algae, bread mold,l bacterial
spores, esagntial life substance such as gamma globﬁlin and albumin.

0%
Discoverers XVII and XVIII cerried such biopacks.®’

o8 X AFBMD Chronology, Office of Bioastronautics (WDZB) 1 Jul - 31 Dec 60.

>

Other Discoverer payload packages were generally as follows: (1)~

advanced engineering test package {(AET); (2)-Heavyweight—Advanced

Engineeriang-Test-package—{AED-H); (2) Lightweight Advanced fmgiheemg

. 6
Test (AET-L); or specialized equipment, such as a radiometer pa.ckage.x' ’

+obX IMSD Satellite Systems Data Book, Discoverer Program, Sec I, p 1.0.1,
15 Mey 1961, as amended.
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- (i/&'f’ ») Discoverers XIX, XKI, XLVIT, LIT and IXXITI carried redicmetric pay-

ani .
load packages for the Midas program. .

,0 X Program U561 Historical Monogreph, LMSD, 15 Jun 65, Sec k.

Discoverer XXXVI, launched on 12 December 1961 carried OSCAR I
(Orbiting Satellite Carrying Amateur Radio), & 10-pound robot, hand
built by a group of amateur redio enthusiasts, that returned a morse

je €
code "Hi" to radio hams arcund the vorld:f .

po§x AP and UPI News Report, 12 Dec 6l.

mmmmmm 12. Howexber. 1560 and.weoowered on
14 Fovember 1960, carried the first offictal satellite meil.” A
letter signed by Alr Force Chief of Staff, General Thomas White and
addressed to Secretary of Défenée Thomas Gates was in the recovery

. 1€
capsule. In the space letter to Secretary Getes, General White wrote:x 7

,04X Summary of AFBMD Activities in Space, Nov 60. -

This is the first time that letters have been sent by a
satellite and is in the tradition of alrmen who less than
30 years ago pioneered the first use of air mail.

LIPR W Pere b e s e e -

-
- C e e

* History, lst Strategic Aerospace Division, VAFB, 1957-1901, dtd Apr 62
made note of messages of jimxes and bad luch sent up in Discoverer III
by persons vho estimated the cdds against capsule recovery were 1000 to

one.
tal
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la.uﬁched. on 17 September 1961, carried Vela Hotel piggyback peyloed
equipment which consisted of scintillator X-ray detectors and s;)lid
state spectrometers. Discoverer XXXIV, launched on 5 NavemberIQSI
snd Discoverer XKXVI, launched on 12 December 1961, carried Vela Hotel
pigeyback payload equipment X~-ray detector plus a neutron and gamma
ray é.;;ectc;r. The Ve.]..a‘ Hotiel Program was ‘a.n ARfA program designed

to conduct space-based studies for verifying "the feasibility of X-ray
gemma ray, and neutron detector appliéations in fa:j-ear{;h radiation

| detection systems which are intended to detect and identify high-

‘ x i ]
_altitude nuclear .explasion.phenomena.

110 X Historicel Report, Velas Hotel, 1 Apr-3L Dec 61.

A description of the recovery cepsule u,sed' for other than life

. T
support was ag follows:

The recovery capsule consists of ejection equipment for
orbit -release and trajectory modification, and recovery equipment
for recovery detection end pickap. Upon separation from the parent
vehicle, the reentry vehicle is placed in a spin mode through
the use of a cold gas spin system. A solid motor retrorocket
(ebout 1200f thrust) fires to supply the required de-orbit velocity.
Upon completion of retrofire, e cold gas de-spin system counter-
acts. the previously imparted epin. The spent retrorocket thrust
cone i ejected. Gravity switches control the deployment of the
parachute (squib fired parachute cover) and the release of an
ablative reentry heat shield. A drogue chute pulls out the .
reefed 30 foot main chute and then is released. The main chute
deploys sbout 55,000 /feet/. Aboard the reentry cepsule are

' telemetry and redio beacon tracking aids.

VX 622K Program Summary - Historical Report, 23 Jul 62.




Of the 78 Discoverer launches, 61 Discoverer Vehicles were

orbited, of which 40 vehicles were recovered, 3k by air recovery -

and 6 by sea recovery. Five payloads, four of which were orbited

vere nonrecoversble types. _

|y»X Summary of Discoverer Leunches (Appendix B~

-~

" The 65934 Test Squadron (Speciai), vith the help of & RC-121D .
(Aerospace Smt;.nel) , & flying radsr station, and a Navy ﬁelicopter
made the first recovery when it recovered the Discoverer XII; Cepsule
on 11 m.gv.:stzgso ‘Mejor Franeis P. “0'Hop ’(Seaféle,"waédin'gtoﬁ)
comnanded the RC-121D that g;ve the final directions for the capsule
recovery. First Lieutenant Joe B. Grace (Overton, Texas), Senior.
Radg.r Director, of the 964th Sjuadron (ADC) of the 5524 Airborne
Early Werning end Control Wing (ADC), directed ell aircraft and &

Navy vessel, Haiti Victory, to the vectoral position of the capsule™

{i3x-News Release: 1-4. Office of laformation, Eq 552nd Airborn Early
Warning and Control Wing (ADC).

By radar guidance, Captain L. W. Shinnick and his crew of Pelican

" Two signted the capsule in the water spproximately two minutes after

T

n3




the capsule had hif. the watér. Pelican One, Three and Four arrived
only a rév minutes after Pelicen Two. The C-119C crews marked the
impact area with 'sea. dye marker and smoke bombs and circled ;verhead
until helicopters lannched from the sa.tell:l:be recovery ship, the

United States xav} 'Sh‘i:p "Haiti v1cto;-y" ;rrived'. The ship, 1§o
nantica.l miles away from impact area, released its two helicopters

about 50 miles from terget position. Helicopter Two dropped a frogman
into the water to secure the cgpsule to the hoist cable. Tl;e helicopter

delivered the capsule to the Haiti Victory as Helicopter One recovered

the frogmen. On the i’olla'wing morning (Friday, 12 August) when the

Helti Victory was.ebout 50 miles south of Pearl Harbor, & courier

gyom the 659kth Test Wing arrived sboard and took eha.rge of the capsule:

for delivery to Hickam AFB. At Hickam AFB, the capsuie was transferred
from ﬁhe helicopter to & c-i30 that delivered the,,q?psu:le to the.
Iockheed satellite test division at Sunnywvale, Ca.lifo-rnia, :éo th.a.t
certain instrumentation could be removed for evaluation. From Sunny-
vai?, the cepsule vas flown to‘.wa'shingbon, D. C., where it was viewed
by General Thanas D. White, Air Force Chief of Staff, and Genere.l

™
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Bég-na.rd A. Schriever, Coumander, Air vResea.rch and neveloiment mnsiox;,
on Saturday (13 August). The cepsule was exhibited to rresi;i;%‘ o
Eisen;hawer, the Secretary of Defengse and their top Air Force
Mﬂsbﬁ , as well as military represent:atives from ARDC, AFBMD,-

and the 659kth Test Wing. The cepsule was pleced on display throughout

the -country until December when it was returned to Suanyvale for final |

cleanup and polish so that General White could presemt the capsule to

the Bmithsonisn Institution on 17 Decembexr 1960 at the Wright Day

.Dinher .cesemonies, Shereton Park Hotel, in.Mashington,.D...c.’’?

vd % History of 6594th TW (Sateliite) (ARIC), 1 Jui-31 Dec 60; Sumary
of AFBMD Activities in Space, Aug 60; Discoverer XIII Life Cycle,
presented by 6594th TW (Satellite) (ARDC); Msg, RDEI 8-12-19, 8 Dec 60.

On 16 Deceaber (Friday), ¥ajor General Osmund (Ozzie) J. Ritland
preaented ]?iscoverei- XIV capsule, the ﬁ.rgt e.ir-sna.tch,rejcovered
‘ vehicle--reéovered 18 September 1960--to the Air F.ox:cg Museum bat
Wright-Patterson Air Force Bese, Deybon,_ Ohio, during the Wrightp-nay
dinner. ceremonies. The capsule had been placed on display at the Air

iForce Acadesty during the month of November.
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___')
. SUBJECT: Report of Proceedings of DISCOVERER-Blomedical Board Convened
— Under Special Order Number 20 Dated 27 November 1959 as Amended.
. 0 :  Commnder ' ' C
Air Force Ballistic Missile Division
— Air Force Unit Post Office '
Los Angeles 45, California
—— . /
— I.  AUTHORITY AKD BOARD ACTION:,
—we " om2 Dacembaxj 1753, a Bocrd eppointed under AFBMD Speclusl Orders
- Rumber 20, Exhibit 1, was convened at 0300 hours in Room 205, Bulldimg &,
- Hq, Air Force Bulligtic Miseils Division. The Board met in daily session
: , . %o hear briefings and testivony froa & list of witnesaes, Exhibit B.
~un ) . P . . .
- The following Board members ware present on all days:
- Colonel Puul E. Worthman Hq AFBMD Prasident Voting
Colonel John E. Plckering Hq 8aM - Meuber Yoting
4 - . Lt. Colonel Jamas S. Seay Hq BMC Msaber Voting
- ) Major William H. Weaver, Jr. Hq AFBMD ) Member Voting
] : Dr. Fred Bermer WADC (Repressenta- Meumber Voting
— ting Hg ARDC) '
1 - The following Bourd member was absent on all days: ‘
= Lt. Colonel Raymond E. Zelenks Hq AFEMD , Meumber Voting
] On 8 December 1957, at 1430 hours, the Bourd recesssd to begin
. - preparation of its findings and report. Verbutim testimony was taken
d by the Bourd; vhen this testimony plus supporting docw.osnts are in
} -  fipsl form they will be Exhibit O of this report.
FaY Rl at iy ol SAERY ¥ { £AR
il s il AT 3 YEX
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- Ins unctin, Bxhibit C, subject, "Investigating Committee®,
_ %o the Deputy Commander/Space Systems, dated 29 October 1959, the
B M;r AFBMD outlined mutters to be chuptcd,.u follows:
A. Determins the faocts regardimg specific allegations

]
I
[
N

challenging the techuical adequacy and menagement of the biomedical

J ' portion of the DISCOVERER system.
-] " Be Maks recommendations regarding the management structure
=

of the preseat biomedical program and possible future programs.
7 ., C. Vake specific technicel reco:ne’ndnts.oni regarding the
biomedical shots within the DIBCOVERER flight series.

1 -
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III. BACKGROUND INFORMATION:
A meating was held at the Alr Force Ballistic Missile Division

om 1k January 1958 for the purposé of discuseing Lockheed Proposal

$35539 dated 1N January 1958 waich recoumended n'ceelera'.u‘.on of the

W8 117L effort. The object of this accelorstion vas tol‘obtd.n early
recomnaissance information, using THOR-boosted vehiclas nnd & reocover-
‘m upnulo éﬁchnlqu.. As a result of tbiu meeting Contrsct Wo.
Hé\(&t‘{)-l&l vas issued to the Lockheed Missile and Spece Division
on 25 January 1358 (work statement extracted as Exhibit D), calling
for four fights scheduled for Cctober, lauubor,‘necombor 1958, and

February 1959.
. .

On 28 February 1958, see Bxhibit B, the Director of the Advunced

Research Projects Agency cancelled the reconnsissance aspects of the

THOR-boosted pbase of WS 117L and directed the Air Force to use these

- wvehicles for biomedical experimsnts.

On 19 March 1958, the LIBD contract was re-oriented to include
developmnt of a nemrerable caps.zle to accomodate a biomedical pecke
age, which is now referred tc as a "life support system.” The goa-

Plated capsule was to be ready for flight test mo later than 30 Noven-

 ber 1958.

0'-‘ 22 May 1958, the Commander ARDC ca.nt 4 letter, Exhibit F,.
subject, “Support of Biocastromautics Program,” to the AFBMD. This
letter assigned Mrigucier Genarsl Don Flickinger additional dutj as
Special Assistuat tc the COn-nnd_er‘Am for Bioastronautics, stating

L- R | LAY
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that General Flickinger would “be responsible for the direction and

goordination of all tha biomedical aspects of projects assigned to

your organization.” In addition, the letter assignsd two biomedical

- project officers to the AFBND, and directed the use of other coupetenf.

ipdividuals and groups in ARDC and elsevhere in an advisory role, as
neeoded. . '

On 6 May 1958, see Exhibit G, the LMSD designated the Gensral
Electric Company as the subcontractor for the life support q;-tem.
It wvas brought to the attention of all participeting agencies that
primaxy technical competence in the blcastronsutics srea was actuslly
vithin the ALr Force, and speatal arraguments, see Exhidit H, made
the technical coqnuneo of the School of Aviation Msdicina, the

Aerospace Medical laboratory (WADC), and the Aeromedical Field Lab-

‘oratory (APMIC) available to the contractor.

The O.I.A life support system development comprised two models;
the Mark I version, deaigned to carry four mice into orbit, and the

Mark II version which was to have a suall primate as its pessenger.
The first lhrk I life support system, originally scheduled to ﬂy.on'
30 November 1958, flev vith "mechanical” mice in DISCOVERER IIT on

3 June 1959. The second Mark I vas scheduled to fly. in Desesber 1958
and ﬁw.ﬂth live mice aboard in DISCOVERER IV on 25__.1__@;1959. ARy
subsequant rcferencu. in this report to the G.E. life support .yctén
are specifically directed toward the Mark II version.

The Mark II life support system, see Bxchibit I, contains the
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folloving mjor components: 1ife oell, alr conditiomer, cxygsa
systen, electrical systea, camsra, feeder, alr re@unucn ayaten,
ead elock, | ' .

The first testing of the life support system as a unit began
at LMED on 1 April 1959. Thirteen tests, ses Exuibit J, of this
general typo/hsnbnnmtohtﬂ only ons of these can be ccnsid-

ered to hm mt i.ti cbjectives. As the testing program proceedsd,

it became inareasingly evident to all Micimu that the davelop-

ment wvas encountaring serious techaieal difficulties. These problens
vere reflested further in fiscal problems (roughly $2.3 million bas
m-meum.mtuuu),mumnimuma
are mmummm |
mmmnm-ﬂnﬁomw@tmw
the reasons for these tochinl.fuul, and scheduling problems have

' eoms t0 the attenticn of AFBND staff mewbers. On 29 October 1959,

the Commander AFED directed the establishment of a Board of officers
to deternine the fasts vith regard to the folloving allegations:

A. "The besic design of the bMul recovery qtpsuh is
nulvud.n presently oconfigured wvill mi support ﬂubiondioﬂ,
mission of the DISCOVERER series.”

n. Wo:mbmmunmwm, DGD,

~ and G.E. is grossly inadequate.”

C. "Biomedical program eosts being imcurred by G.E. are too
high and are not being sudbjected to proper m‘i control.”

-.g-.,.:
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—) D. “There bas been inadequate utilizstion of avallsble mili-
\" tary. talent vithin the USAY in the conduct of the biomedical program.”
. - R. "Civilian corporutions, specifically G.E.,are using their
Th e e -;u.rtg.cuhr positions in the bitomedical progras a8 a means of bullding
‘. o their competence in the biomedical srea.”
- © Adaitlonally, the Commander AFEMD directed the Board to make
-7 recommendations regarding: -
': . A. The mapagenent structure of the present and future bilomed-
- ical programs.
- B. The technical course of action to be followed for the
- present biomsdical prosre.n shots within the DISCOVERER serias.
.
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Iv. OENZRAL FINDINGS: '
| A. eal tg of the Life rt System Development.

. Withesses appearing b'orore the Board were in geseral agree-
ment that the life lupp—om't system dasign and test performance have
been » uatil very recently - grossly inadequate. An inordinate
amount of under-designed and- non-qualified equipment has found its
way into the system. Outstaniing offenders in this category have
been such items n oxygen regulators, the air conditioning uait,
the cooling fan, the tape recorder, the camera, the timer, the feeder,
the lintgred sbsorbing plates, the electricsl circuitry, and the
outer housing or case. '

Ironically, some of the met expensive items in this list
vere probably not required for successful system performence. For
example, School of Avistion Nedlcine vitnesses testify that they
offered G.BE. a feedsr vhich had been built for 1..-' than $2.00 (cost
of mterials). The General Klectric Company spemt in excess of
$78,000 re-inventing a feeder, eventually abandoned the effort, and
s now using the School of Aviation Medicine's version. The Board
noted that it 1s a clinical fact that the primte will not require

outrition during the flight period; the fesder appears to be "golde

_ plating” of the primary purpose of ths life support system.

The camers is a second cass in point: the Board was unable
to learn who had specified the systea's eamra.,. which takes an oblique
picture of a portion of the exposed chin of the primate (the rest of

his face being covered by a mdk). Over $150,000 has been spent in
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dsveloping m-. special oamera} .:.t bas been a difficult, time-consum-
ing mrc'in, vhich has yst t0 be complotzd. It was noted wvith ¢
interest that the camera's operation requires a light to be burning
at all timas in a capsule which is already over-hsatsd and under-povered.
While it {s true that the edsquacy of duianlvu buspered in
part by the absence of exact envircumental data at flight uut&,
1t is the opinion of the Board thet other fastors vere more important
contributors to the life support systea's iﬁndaquntc design. Among
these are: | | :_
1. ‘From the very beginning, & gensral lack of appreciation
by the contractors - prime and sub - of t.he camplexity of the task.
2. Totdimlo;\coonth.wtofboththeprim con-~
tractdr and the subcontrestor in & diffieult uenn_ieax ares.
| 3. lack of a proper, thorough researching of the basic

life support systenm probhn.

k. No singleness of purpose in keeping the life support
system as simple as possible: ’

5. lack of application of sclentific méthod in proceeding
fron the simple to the complex .in mmxng the life support systen.

6. - A curious conviction, on the.part of the subcontractor's '
project leader, that his responsidbility terminated with ground demon-
stration, rather than vith actual flight .test.

7... Inadequate provisioning of spare parts.

85 Llaock ot' quality o?ntro'l of life support system equip-
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. 9. lack ot correative procedures for recﬁ.m:c design

oqumt errors and pnnnuu identical recurrences of equipment

4
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3. Managorial Aspects of the Life Support Bystem Development.
Having examined the technical problems associated with the

life support system, the Boerd turned its atteation to the mnage-
ment history of the project. Here, miﬁ, th;’cre was consensus among
the vitnesses that the wﬁeat of this program had been axception-
ally unutiihctory

The evidsnce prennud 10 the Board um.cated that a number
of primary mnagemant decisions wers elthsr not ude, or, 1f ude,
vere not geumlly hmm'to the project purticipants. For example,
thers 1s no clear indication of formml, officlal evaluation of the
importance of the project. Was the lifs support systém as mpoi't.an't. -
in terms of mstiomal obJocﬁve; - as ballistic missile wvork at the
AFEMD? Vas the recovery of the first living snimel from satellite
orbit as important an obJecti.ve , and to be accorded the game all-ocut
emphasis, as the _rocoveﬁ of the early ICHBM/IRBN re~entry bodiss?

While it is trus that this projsct wus considered to be 4
"erui", higherisk development, ‘thers is svidence before the Board

lsading to the inference that this project was not conaideéed to bLe

* a8 important as other “crush”, high-risk developments at the AFBMD.

T81€ viev 1s based on the oonsideration that meny of the key manugn-
. mant principles applied to the ballistic missile program by the AFBMD

(AT '.':'"'-:"'.'-" AR
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vere Rot used in this project. '
1. A rigidly stipulated dollar c=iling was accepted in
conjunction with a "eresh”, high-risk development to be performed

ina relatively unexplored technical area. The Board has .no indica-

tion that this combinstion of .ra.ct'orl}m protested uy anyone {other
than G.E.) as inherently contradictory and impractical.

2. The AFRMD's practice of deliberately establishing
competitive sub-system develop;nsntl in difficult ieehﬂeal areas was
not invoked. | |

| 3. It is an accepted AFBMD practic;z to place ofﬁcezfs in

sani-permanent or pem; residense at those contractors' plants
wvhere serious technicsl problems are eiviciomd or experienced. It
is notevorthy that in spite of the alarming state of the 1ife vo_uppor't
mtén Mehpmnt program no such. action was taksn vith relpeci to
Oenerd Rectric Compm

b In undertaking "erash”, high-risk ballistic missile
progrugs the AFEMD has ‘conlidcred the a.ahocuste contractor system _
to be necessary snd essential to maintaining tight technical, fiscul, J .
and management control. The DISCOVERER systex, by contra.nf, vas {—C-I}'
organized o,long truditional prime contra.ct.or. li.nea, meking the Ceneral
Kectric Company less accessible to the AFBMD for iife support system .
work than it is for re-entry body work . | '

A second basic decision vhich the Board bas been unkble
to identu}' in the project documan‘ba.tion or testimony is whather the

8chool of aviation Medicine was seriously conaidered 48 a poasible




T

—

T

(_F {3 T

i}

i}

e e

developer of the lifs support systea. The Board was deeply interested
in the development hiatory of a 1life support systen wvhich the BAN.

_has ttbriutod'tqi the HASA for use cn experiments such as the recent

biomedical flight ut Wallops Island, and took purticular note of
umwmschooxumi.é. that they had becn eagsr to do
similar work for the APEBMD. The School's vitnssoes estimated develope-
ment costs of $120,000 vis-a-vis approximately $2.3 million alreedy /
spent on the G.E. effort; 1if this estimste should be in error by a
fuctor of five, it still leads o tha coaclusion that it would have
Mnmwm%mlunumrm. _
he third msjor dscision wvhich is lacking in project history
is the dsvelopment of a firm position as to who at the AFBND was in
chargs of vhet. The following chromology illustrates this observation:
‘1. 22 May 1958. In s lstter to the AVEND, subject,
*Support of Bloastronsutics Program,” ses Exhibit F, the Comwandar
ARIC stated that Brigadier General Dou Flickinger vas being "assigned
the sdditional duty of Special Assistant to the Commnder AFEMD for
bicastronautics.” The purpou of tais assigument vas to provide the
Commnder AFEND vith an "in-house primary biomedical technical competencs
and mﬂprity." General Flickinger was l‘la "responsidble .f.or the direction
and coordination of all thas biomdical agpects >f projecta ussigned to
[Ehe AYRQT". The Commanler AVBMD vas assured that "oontrol of all
llpoctl of this work will rest with your organization.” '
2. 6 June 1958 In e DF to the AFEMD, subject, "Biamedical

Anpecto of the Ballistic mnm Prosnn, ‘see m:.bit X, the Assistant

u
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Deputy Commnder/R & D, Eg ARTC, stated that "all research and develop-
;,_ ment efforts ecatemplating the use of biologleal peyloeds on board
- missile .m-. spate vehicles vill obtain the coordination and approvel

- of the apecm Assistant for Bio-Astronautics or his designated

representative." 1In addition it stated that a digastromautical

= ovganizaticn at the AR would "obtain over-all approval and coordi-
r“_ nation of the life-salences aspect” of such projects. An unususl

: + ' siministrative and commnd-jurtsdictionsl feature of this letter is
- that in 1t one Deputy Comsander (the DC/Research and Development)

~ cth@pn-m:touom roles sand functions to a subordinate

uait vithin the organisation of another Deputy Commander (the DC/

Ballistic Missiles) at Hq ARIC. |
' 3. 12 August 1958. The Assistant Deputy Commander/
J Research, Hq ANXC, in s‘letter, subject, "Respcasidilities of School |
of Aviaticn Nedicine in the ARDC Biosatellits Progras, smy'tgn L

il

W8 117L," see Exhibit L, advised the Commnder AFEMD that represen~

i

tatives of Nq UBAY, BQ ARDC, Air University (School of Aviation
Nedicine), Alr Foree Missile Development Center, and Wright Air
Defelopment Center had reached agresment concerning the technical
m&uﬁmo of the achoen. of Aviation Medicine in ite support
of the biosstellite Frograa, mmm.a.mumtorponcy for

.

ﬂn bouﬁt of tlu AFRMD. The policy statemsnt was signed by

r..
[

m:- Omul Doa mcnnpr as the Director of the life Soicnceo
 Pirectorste at Bg ARDC and -uu- that the School of aviation
- ’ "Medicine will provide blomedical criteria to the Gensral Elestric

IR i g
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Company, vill eonsult cm biorcdical test programs and evaluate bio-
medical test results, end will provide ccntinucus biomedical and
blophysical technical gtandards lilaison und consultation to the
eontrastor. "All otber decisions i-ohtiva to test responsidility
and conduct, engineering requirements, scheduling, tims and costing
fmotions and general welfare of the program vill remin vith BAD
[the Bicastromautiss organization with the AFEMD/ or their properly
dssigmated representatives, apd'm decisions are final." In addi- .
tion "direct’somtact 1s authorized between SAM and contrugtor.”
Froa & Jurisdiocticoal viewpoint, this correspondence was even more
unorthedox than {ts predecesscr, for nov & Directorate &hf—in the
organization of cne Deputy Commander (the DC/Research) at Bq ARDC
vas issuing instrusticns regarding roles and functions of a subordi-
Bate unit vithin the organization of ancther Deputy Commaandar (DC/
Mlligtic Missiles) ‘at ag ARDC. It is also potsvorthy, that tbe

Director of the Blo-istromautics Directorate st the AFEMD was not

~ aware of the existence of this document until it was brought to his

sttention by the Bourd, early in December 1959.

k. The AYBMD's tacit acceptance of these directives is
nﬁnﬁdunhtm froltboAM'erector for WB 117L to the
Loskheed Alroraft Corporetion, subdect, "Comtract Ob(64k)-161, In-.
ternal Air Force Responsibilities Concerning Biosatellite Programs,”
@a%ed L September 1958, see Exhibit H, vhich quoted the essence of
OGeneral Flickinger's policy statement and informed LMSD that "the

Bioastronautics Division (BAD) has been given managerial respoosibility

13
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for all nu.nl biceatellite programs and vill ast ss technical

- directt® to the contrwctor on biomsdical aspsots.”

5. 13 August 1959. On this date, the Deputy Comandar/
Mlitary Spsce Systems published a’seriss of Functicnal Statements,
mkhib;.tu. Azong thess vas ove rormmmémormﬁzsoomn
Satellite System, vhich eonta:.m\sd the following key statement:
" "Responsible to the Assistant Dciyuty Commnder, Spice Systems, for
the integration of all research, development, and test aspests of
the DISCOVERER Satellits System. “
6. 26 October 1959. The Assistant Deputy Commnder/Space
Systems, in a letter to the Deputy Commander/Military Space Systems,
subject, “Management of DISCOVERER Bicmedical Progras,” see Bxhibit N,
stated " . . . I-utuc-ttor_vofpoucyumortth-vhv that the
Directar, DISCOVERGR Setellite Systes is 'buuo.ny responsible for
‘the quality of ull aspects o‘t the DISCOVERER Prograa and, accordingly,
mist have the suthority vhich is required to mest the respons{bility
assigoed to him." o '
In ap attempt to clarify mansgement roles the Board queried
each vitness regarding his concept of responsibility for conducting
the project. The folloving responses illustrate the diversity of

-opinion in this important area:

1. The Director of the DISCOVERER system development -~
Lt. Colonel Battle - believes thet General Flickinger end the Director

of the Bicastronautics Directorate (yr.esenﬂq/ Lt. Colonel Cole) were

1k
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responsible for the life support systea dwclopnent until 13 August V/
1959, uhen the nevw hmctz.onal Statemant Book appeared. Lt. Colonel

Battle states lLoat since thut date’ he has had overall responsibility
for all aspects of the DISCOVERER systean. It 1-'h1.s opinion that

General Flickinger is still the Special aAssistant to the Deputy

" Commander AFED for Bloastronautios.

2. ‘The Assistant Deputy Commnder for Space Gystems -
Colonel Oder - agrees vith Lt. Colonsl Bettls's intorérot,ttion of
mnagenent respcasibility, and testifies that he has no knowledge
vhich would lesd him to believe that Genersl Flickinger has vaoated
the post of Special Assistant to the Go-nﬂ‘pr AFBO for Bicastro-
ad ol

pautias.

. 3« The Assistant upatyco_mm Mlitary Space

. Systems - Colonsl Evans - also agrees vith Lk. Colonel Battle's
interpretatica of his responsibilities. Wiile be bas no definite

Knovledge of a change in General Flickinger's role as Specisl Assistant
to the Comeander AVBMD for Bloastromautics, be speculates that some
change may have occurred during the put'.fow mnm as & result of
the normintion of the ARDC. |

b. The Direstor of the Bioastronautics Directorate -
Lt. Colonel Cole - testifies th&t be is relponliblo to the Commander
AFRMD for the managerial and technical aspects of the btwm
portion of the DISCOVERER program. | |
| It 1s a matter of fact that Gomrd. mékinser'- appointment

L e -
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as Speeial Assistant to the Commander AFEMD was tarminated by Depart-

. mant of the Air Force Special Order A-1990 on 18 November 1958; how-

ever, this fast ie confusing, rather than elarifying, to the central .
{ssus. Is the Commmnder of AFBMD still bound by the provisions of
the 6 Jum 1958 nr, a document which has never had Jurisdictional
legality, but which wvas not protested by the AFEMD? Ua.,p it the inten-
"tion of the Deputy CMr/ll;.liwy Spece Systems, in the 13 Avust
Functional Statements Book, to place the DISCOVERER Director in
ehu'ge. 51' g}_l_ aspects of the DISCOVERER program It sa, what i{s the
meaning of the cxpressicn responsib..e « « . for . the integrata.on of
all . . . aspects!” What 1s the status of the 26 October 195 letter
from the Assistant Deputy Commander/Spacs Systems to the Deputy
Commander/Ml1itary Svace amni regarding the interrelstionships

of the DISCOVERER - Bloastromautics offices?

As would be expscted, the'nmme of & strong, single,
clearly designated, and univcrnlly—mognized APBMD leader for the
1ife support system encouraged the dcvelopunt of many mmnt
anﬂ technical 4ifficulties, all of vhich vere symptomatic of a central

. probdlem. The jurisdictioual sparring which took place between LMID

and G.E., early in the program could and should have been stopped as
socn as it begun. The over-willingness of 0.!:.. to restond to techni-
cal suggestions froi anyope except the prime contractor cauld have
besn eliminated by the most elcnen;a.ry exercise .of discipline. It
would have been euy for & responsible agent to develop snd enforce

an off_ieial document uhie.h_ specified agency responsibilities, agency

L. Y ’J__.
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eaforesd - wobld bave done wuch to 'dimmu mqtsht "shall ~we-proceed”
sessions vhere decisions vare mds Jy last-uinute pletdssites. Explieit
eount-down procedures would have spared the life support system test

. proosdures from being charecterized as "utter chacs” by the DISCOVERER

teat controller. A strong agernt veuld have advised ths AYEND of any
4ifficultios Viich ware beyond hi; eapability to resolve; the Board
would oertainly not have b_un sxposed to contrectors' brisfing charts

~ leting ATBO and AFBAD (an old sysbol for the Bicastromautics

Directorats) as two scparnte agencies, both of vhom must agree to a
matter bafore the contractor may procesd!

C. Present Status of the Lifs Support System Development.

" In June 19%9, uhu..mxm Vandenberg Alr Force Base to
observe mt-davn procedures, Dr. Willian H. uoagu, of the Advanced
Research Projects Agency, cbsarved. the problems vhich were devsloping
in the 1ife support system ares. Upon his return to Washington,

Dr. Godell contacted oorponte-icn; G.2. officials, advised them of
his deep persomal oconcern, and asked them to undertaks immediate
remsdisl action. In August 1959, G.E. -pon.or-d.n intensive in-house
reviev of the technical and moagerial problems aseocisted vith its |
support of the DISCOVERER program; this. investigation resulted in.
sveeping changes in the philoscphy of, and actusl condust of, dsvelop-

.mandteotil_:gofﬂnnfemtmten. metocrdinquired
carefully into the dstails of this "nev look" and was favorably




mﬁgmwmﬁmu"{o aate, ;.v.uupin'- for the future.
Principel vitnesses vers unanimous in indorsing the techaieal
directicn whieh the nev G.B. management is giving to the progran;
8D Wt&ua stated th:t s wholesome air of cooyeﬂ.ﬁou apd
responsivensss nov exists betveen themselves and the Oenersl EKlectrie
Company. There s snblmtifl evidense to Justify, for the first
time, s fecling of optimisms regarding the possidility of G.E.'s

delivering a flight-worthy life support system vithin the next fev
months . |

21
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Y. SFECIFIC YINDINCS:
mmmmmmwux
Board to consider five mum.mpummu-hm
tions on three subjects, see Exhidit C. This portiom of the report
muﬁmm'ommwumummm.

/ .
Allsgation A. "mbuicduinorﬂnumdiulmry

" espsuls is faulty and as presently configured will not support the

biomedicel mission of the DISCOVERER eeries.”

1. Discussion: The prims objective of the biomsdical
yortion of tha DISCOVERER series is the successful launching, orbdit-
ing, re-entry, and recovery of a live specimen. Performanes to date
in the test evaluation of the life support systen strougly suggests
Allegation A t0 be trus. n-twurmmmmm:
of thixteon evaluation and/or scoeptance tests, cnly one could be
sonsidered €0 have reascoably demcmstrated oriteria for supporting
Ahe DISCOVEXER jrogram properly. Additicoal evidence from techmically
qualified scientific persondel lsads to the comslusion that there
has Deen an inordinate amount of faulty equipment intagrated into
the life suppors systea, i.e. the cxygen regulators, the air condition- .
ing unit, cooling fan, tape recorder, camers, timing mechanismw, animal
feedsr, sintered metal absarber holders, electrical sircultry, ete.

It vas cbvicus, sarly ‘in the procesdings, that {nexperiene, coupled
vith the wavailadility of limiting physical (environmental) data,
coutributed to poor design. ' R

AT Hal S—
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For much of its history the life support system dévelop.

‘ 'nsnt 414 not follow tha-buic principles of sclentiﬁc mathod. [t

is germsne to the sqienu;ic mathod that cleer-cut objectives be

Tigldly defined at the very beginning and throughout the project.

urthermors the absolute td.nim muber of pieces of data-gathering
equipment should be bench tested exhaustively before they are incor-
porated into the total system. As each.item passes its design criteria
tests, further wyhimuuon end mtnnantnﬁ.on may be

'pm-md logically, but only to the extent ﬂnt system objectives are

snbanced. Oreat care mist De exeraised to avoild over-design and over-
complivation in any system. Problem items Of limitsd utility should
v challenged early in the prograzm and dslated as soon as possible
in any wgsnt pfogran. These simple methods of procedure have not
been evidenced in this progrem - specifinclly in such itsms as cemra
and feoder performangs, viability m,aﬁnmemu-m

. eiroutitry.

' The Board is plessed to report that a esreful in-house
systems Gesign reviev and aritigus vere instituted at the Gensral
Elestric Company betveen 27 August and 6 Ootcber 1955. The findings
are nov besing integreted into the lifs support system design, to correct
deficiencies and improve -m;'mmv and sccessidility. Thare has
Besa & clear resognition of improper msthodology and quality ocatral;
eorTestive procedures are being iastituted 10 avoid reeurrense of
oquipmeat failures. nummofqnnaawmt-

the 11 sugport systen ean be brought 40 & Light-worthy state iz the

LTS




. "2, Comslusions Ustil o 1ife support systea has been

o m-ﬁceapl sed a comlete

laboratory somnt-down to simmlate as slosely as possible the fobhu

of lawnohing, orbiting, re-entry, and recovery, with thermal and
Soise profiles swerimposed, and all integrated into the expegted
tine no¢ of a reslistie mission hours), s scientific ce
bty to the biomndicsl mission of the D peries

has not been dsmomstrated. The Board believes that the techaical
and mansgerial re-crientation of the program at G.X. is moving the
development properly in the direction of such a demonstration.

3. Allsgation 3. “Management of the biomedical test progrem
by APBD, 108D, and G.E. is grossly imadequate.” |
1.  Disoussion: Having determined that the overall manage-
ment of the life support systea was under the superfisial supervision

"of Bq ARDC persounel from projest inception to scmetime betwsen
'W1Mukwt19”,NMp-hﬁomum,ﬁem

believes that. this allegation should be expended to provide a share
of wanagement responsidility to this partie\ihr'group (Bq ARDC).

m Mo findings show three major factors contributing

to tho n-mt of this project:
« 'Representatives of the AFEMD, LMED, G.E., and Hq
ARDC 4id not rueu'ch the assignment thoroughly emough to determine

" the state of the art of the ba.rmtern inherent in'thc project.

b. As-a result, very unrealistic time schedules were

set’up and amed to by Bq ARDC, the AFBMD, LMSD, and G.E. Fiscal

2l : L - S
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¢. Despite attempts at m—oennntiond arrangsments,
the prize responsibility for the project, for a1l intents and purposes,
rested vith the AVBID. The ATED failed to identify coe persan vao
vwldp;uwmmhtormmmts .m“«cum@m
bs irrevocadle exsept by the Commnder AYE(D. Differences of opinion
as to Wio vas responsible for the projeat should have been resclved
uloon'nthquon._mmtﬂnﬁm.mmmw
irregular managerial processes and upmt-d respousibility frea
suthority. '
| fhe folloving fastars slso contributed very definttely
to the unsatisfactory state of %he prograa as it existed pricr to '
August 19%9; o
' a. lack of ecwmmication
b. lack of cooperstion
e. lack of coordization
d. lack of quality eontrol prectices
.. Mmumqwnwt&w
_bmmoormmwm-hm Alr Foree agsmaies.
£. Poor design prestice on the yart of G.B. =
8. Instadility of design
.he No firm'policy eonserning spare yares.
4. Tallure ef G.3. to follov asespted industrial
M«, mamnmwumwnu
2 Ccoalusiom: nwmmm nu-g-u




moagemant of the life suppo » rt systen by Bq ARDC, the AYEND, L@D,

and 0.5. practically from project inception in February 1958 wmtil
August 1959, the Board takes M of the ncoguoi of an unsatis-

. factory state of affairs by the prinsipals end belisves that corrective
—o sctions slready taken by 1MSD nnd G.E., together v;'m tboae recomaendad
— wm@%nyxmmmmtmv,Pmr,zaambo:m“m ’

i will result in an soceptebly managed project in the future.
§ C. Aillegation C. "Biomedical progrem costs being incurred by

G.E. are too high and are not being subjected to proper managsment
— .
] ‘ control.”

. 1. Discussion: In revieving the ﬁstimmr before the Boavd,

AL
];_. ’ 1t vas found that %.ﬁhpﬁm was improperly stated. All costs
]-"m 1 . {ncurred are.proper; bowever, it is believed that the original estimmte
- by G.E. ves not great endugh to do the work in question. )
T The original contract, covering ths periocd froa February
:: 1958 to projected cou;pleti'on in Ocﬁber 1959, wvas negotiated in the
- amount of $4.3 million. This covered much more than the life support
N ’ system. ‘Whnile G.E. was verbally directed to coumence work in February
== 1958, it was ‘August 1958 before. a Work Statement wus prepared and a
T Letter Contract issued to Gener.a.l Electﬂ;: oy Lockbsed Missiles and
:: Snece Division. Ine cos'l; to date on the totel G.E. effort now auounts
— to approx‘lms.;csl;" $£.5 million, of .vhich wpyproxisutely §1.5 willion

~ - luss been 2dentified ss overvun. There is un edditiousl amouat

~~—

reflected it o Supreal . E. proposal 1o Lociheed Jor 53.0 million

-
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which has not been megotiated to date. It e LMED's positicn that
these costs gonerelly reflect work which was contracted for under
the origival contract and, as such, can be construsd in the main %o
~"“be udditicnal overrun. The primcipal costs related to the $3.0
million proposal are from Thiokol Corporation in the amount of
$335 thousand for retro-rockets, to the Burmite Company in the
: anount of $17h thousand for spin rockets, and for prims equipment
‘and spares in the amount of $27h thousand. An item called Support
Engineering has been included in the amount of $1.29%5 million. The
Osaeral Klectric Compeny agrees that it under-estimated the scope
of the job %0 he done both from & standpoint of eost and time re-
M. This in 1tself would lesd cme to think dat the oosts deing
ingurred by Oensral Klsetrie are too high. .
There are two specific items: mamely, & feeder and a
oamers, hish reflect eosts much grester than ome would have expected
for iteas of their pawure. The csmre kas been proswred by G.E. from
the Bulova Vetch Company at & cost of $152 thousand; the dost of the
feeder developed by Genersl Elsctric amoumts to $78 thousand. With
respect to the camera, the School of Aviation Nedicine vitnesses state
that in their opinion this item is not needed and should not have
been insluded in the life support systes. .The feoder presently used
by the General Electric Company is not the feeder for vhich ths costs
have been ingurred by G.E., but onie vhich was fabricsted by the
School of avistion Medieime. School personnel i:eiicve that a feeder
could hevs been adequutely designed and produced for less than $1,000.

R E TR AT A
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'mggg tvo items, according to School of Aviation Medigine vitnesses,
vere good reasons for stating that the costs incwrred by G.E. were
.~ .._--excessive, and thay stated that 1%t vas their belief tha’ the emtire
<7 e support system could have been built by the Sthoal for $120

" ) thousand. '

R LMED stated that it belisved that technical mansgement

control of the biomedical progrem by the Genersl Electrie Coapany

. was inadequate. This statement was based upon the inability of

. © Gemeral Electric to meet the scheduls and further ves reflected Wy
probhuimdmﬂunhwt.mtuoquim‘. mm‘
believe the financial acntrol of the program o be adequate.

- 2. Conclusions: Costs incwrred by Gensral Elsatris Cowpeny

1in the . of the 11 a.R.

-

- - ork estimates. L an -agtimate of the techni
- task %o be sccouplished, grester costs wers incurred then would have
been cass if & better appreciation of the task to be performed

N bad been realised . there \
technical managewant control in the program becauss of the inability
of G.E. to_recognisze in the begimming the magnitude and secpe of

the task to be performed.

D. Allsgation D.. “There has been imdequte utilizatiom of
. available silitary talent vithin the USAT in the conlust of the blo-
- medical progras.”

1. Discussion: muammmmm
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1iverally 1in the condust of the 1ife swpsort systen develspmmet.
 Bow gffectivaly the talent “as used has beosus the dontmat questicn.
" 1ife swport system desigs efforts began in Mareh 1989
vith the re-orisatetion of Whe DISCOVERER program. From the beginning
the AYHO folloved the ARDS poliay of ealling o Alr Forse hicmedisal
talent, and established a vorking relaticashty vith the Sehecl of
Avistion Nedisine, the ATNDG, aad the WADG fur support of this progres.
later 1n the progran, the 8 August 1958 ARDC directive, see Bxhibit L,
wes issued, dafining the responsidilities of the Sahool of Aviatice
In spite of this attempt to formalise and emphasise the -
Blue-suit coatributicn to the 1ife support aystea development, it is
elesr from testimony before the Board that the sotusl wse of military
biomedical talemt left much o be dssired. Soms major fastars ecatribu-
tin‘tothilutmuonm:
© R Amumm.mmmmmm
Prime-subcontrector fricticn; the absence of a powerful, cemtral
m-m; conoern over Jurisdigticmal prerogatives; persomality
conflicts and clashes; and other complex reascus aomtriduted to a
detericrating vorking-lavel relationship among the prinoipals, and
inkibited the effective use of available military talemt. -
| b. The over-riding ccasidersticn of meting sn irea-
-chd schedule alvays stimulates Mcﬁen, and this dsvelopment wvas

no exception. In cases where design anl-tuti.ns mthodologies




diverged, 1t wvas frequently falt that precloiu time could not be
Avertad %0 Bulliing rapport among the eontributing organizations .

—-This lad to a uyéliul, solf-pnar.uthg problem situntion vhere it
i became increasingly difficult for any of the participants to work
L cfﬁciuu; and harmeniously.

¢. Msunderstardings as t0 organisatiooal responsibilie-
t.fu and mapagament relationships, vhich affected the motivations of '
the people involved. '
d. Serious underestimation of the technisal task co
the part of design and technieal Alrection comtractors, whish further
agEravated the alresdy-complisated test and dssign envircament.
m«ummuﬂnna support .

systen besause of mevly 4iscovered environmextal ecnditions, ecupled
. Vith & very %ight developmext schedule, vhish ensouraged the use of

»Mmmummm,méﬁuwmm‘m
availalle for ccutusting these tests. ’

2. m:ww;m

athg”otamdgggmug Medicine persommsl, the use has besn

inafficient, ineffestive, and scasiismes inconsiderete. Cne of \he

' Ales of the ' - 1t should
ort wi ‘ Aviatics .

. + Allesaticm . ‘c:vmnmm, spesitically G.X.,
m“&MMﬂmhﬁWmus

—-amwmahw.-u. JCUi.tu. s
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— . T . SECURUIT CLASSIFICALIUN U aa8) . e I »
| 4
4 . DISPOSITION FORM | @
3y —. : ' |
N — " ] susJEct _ '
oo » . Biomedical Aspects of the Ballistic Missile Frogram
10- WDTS FROM RDTHA - . DATE 6 June 58 COMMENT NO. 1
> . . - ’-. . Lt Col Cain/X1/4145

v /

¥ 1. Special Orders Number 1-920 Depertment i .of the Air Force, 9 May 1958,
1 assigned Brigadier General Donald D, Flickinger, iStaff Surgeon and Director of
o Human Factors, Headquarters JRDC, to an additional duty, Special Assistant for
l Bio-htrcmutics to the Deputy Gammnder for Bellii,stic Missiles, ARDC. V/

) 2. A1l research and devolopment efforts, contemplating the useé of biologi-
';‘ . cal payloads on board missiles or space vehicles, will -obtain thd ecoordination
and approval of the Special Assistant for Bio-AstrYnautics or his deaignated

roprcsontative.

e 3. To provide the Ballistic Missile Division ‘luith timely 11!: sciences eup-
- «port in the coordination of procurement data, monitorship of contractor efforts,
. and supervision of inspection tests of components of 1life supporting and biom
" performance measuring equipment, technically.qualified life sciences personnal
- . Mi1l1l be placed on TDY or will be assigned to the Ballistic Missile Division.
" Thege personnel will be authorized to render decisims regarding the adequacy
) . of life supporting squipment and other technical problems concerned with viahle
¢y -payloeds. This headquarters, ATTN: RDTH, will be informed of &ll decisions in

] this area, In addition, a monthly progress report om the development, fabrioca-
tion, testing, and scheduling of the life sciences peu-tion of the program will

. Le A significant portion of the natio_n‘s life sciencea capability in sup-

T port of space operations is contained in certain Air Force medical and behavioral

3 sclences research and development organizations., Certain of these agencies zre
hereby designeted ‘as points of contact for the weapong systems management organi-
*2 §.. satlon end contractors concerned with development and 'fabrication of )ife support-.
i - ing equipment and life sciences experiments. The designation of these wiits is
..for the primary purpose of assuring that the contractor has the Yatest informotion
r-, : 'avﬁ.lablo for -incorporation into his design, and secondly, to assure the fabri-

;;cated unit meets the technical criteria as established by the Air Force. The

T ble<astronatitical members of the Ballistic Misdile Diviaion will obtain ovar-a].l
~.\ apm-ml and coordination of the life sciences ‘aspect of the project. - But, in .
.80 ‘doing, will consult freely and frequently with the designated units, assuring
that liaison is being meintained with the contracter and subsontractors on
tho techpicul bioudical and b:lo-perromnee pr?blena usochtad with tho projecta. |

1
<
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s
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B, s W Amuaml hbmtory (mnc) 1 ;'f o,

“FTFY (L) Deternination of the blologlial adequacy of mhambliu, i
] »«,hninl #pecifications far the dnternal 1ifs suppert emvironment, and the
acrual technical development progran responsibilitios of the laboratory for
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the Board ves sdvised by Behool of Aviatisa Medieine vitoesses that
this allegation €14 0t properly express Whe thought ey kad in
mind. I¢ was poioted out that the Bchool does mot Gbject to the
Srovih of blomediesl cowpetence; 1ta real cbjeetion is to the
explodtation of noa-biomsdical persceml in attepting to schisve
sush cowpstenss . ummummum@amm
sagineers, uthr'ﬂn'n physiclans and rhysiologists, in desiguing
the life swypors systea.

2. Coneluston: Jn the Might of this explenatics, the

Y. Direqted Gonglderstion A. “You are eajoined to make reece-

mendations regarding the managameat strusture of the present blomedieal
1. Discussicnt The Bowrd believes that the primary require- .

‘meut for ineressing the mamagerial effectivensss of the present bio-
medical program is the designation of a singls project Girectar. Onoce
such an sppoimtsent hes been made, the director, snd he alone, should
be charged.vith the responsibility for establishing cleer, formal
u'nnp-m among m proacct parucim, mlwnng test protoool-,
definite cowmt-down proeedm-ec, the designation of -msl.o spokesmsn
for all apnei;s, and nilil;.r‘ ntt.oru. The director -houlti be charged
specifically with the responsibility for maintaining strict discipline

28




["“'"" ’_—“Mtpommm,pﬂmhwuib(mcm
T .mmunammwummm'

ummawwuamuamm.
Ly With regard to future hiomedical progrems, the Boerd

—— recommnds simllar mnagement asticns vhich would prevent many of
Yy the projlams enscountered in the present program.
’J"7 | &, The Commsnder AVE® should designate s project

by = , -
.-—‘ director a§ the inseption of sny future projects. The project
...  drests should be expovered 10, &ad dirested 0, maks all AYEND

— muﬁom
']“"' , ' » mmmmmuwu
o mmmmummu-mumu

T ovganisations as the project divestor doss for the ATHO.
:»r- : ' - @+ Dafinits test protocccls snd comnt-down procedures

. ehodld beestablished far 1 edvanes of the need dste, and showld be
]_,.;' : w.u Lron-clad operating procedires by all partieipants.
- . 2. Conelusion;and Spesific Recommendation: Testimony before

’ $ o ] i sTa .t . K} e . [+ A « . *2
l\u’ mg'gmor Blosstronsutics. The Board notes that

B ) the of the Ri s Directorate i
" ia.oumert of we nIwOVEN wosest. mering comitared thess fastors.
[ ") e Boart mxas the spesifi reccmentetion that the folloving sctions
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. Divected Constdersticn B. “Specific recomsendations as to
the technical course of astion to de followved for the present biomed-
fcal program shots within the DISCOVERER series are required.”

- 1. Discuscion and Conclusions: A significant gain to '
netional prestige as well as an important scientific contribution will
result from the recovery of a live specimen from & polar orditing
vehicls. lotvithstandin;g the fuct that time is z most important
concern in conserving the prestige of the occasion, certain limits
must be impoged on firing dates. Specifically:

| a. The biomedical life support system mst demonstrate

rczo_gmible evidence that it can in faét a live im for
ths totsl mission profile.
b. The recovery package design und technique must be

adaguately demi;m"ced, based upon actual recovery from orbit.

¢. The competence of all participants must be demon-

strated in count-down procedurec compatible with estatlished leunch

controller requirements .

‘_,"_-.;;. “JLI'( 2.3,.‘]: 4..
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Y. ITHERSL CONCLUSIONS ’

."‘% . TeChnical .

1. . lil%e support system cannot be conaidcred' to-have met
1ts ground test umtil 1t has been completely bench checked und has -
ruccessfully pussed a complete laboratory ooynt-dm wiich sisulates
as clo'sely as possible the problems of launching, orbiting,. re-sntry,
and recovery, ‘vith thermal and noise profiles superimposed, and all
integrated into the expected time sequence of a realistic missiom.

' The DISCOVERER 1life support system has not met these criteris as yet,

but under G.E.'s "nev look” design and testing philosophy is definitely
woving in this directicn. |

B. Memgeria).
1. "Crash®, high-risk developments involving relatively
mlond technical areas should bde:

6. PFinanced by requirements budgsts rather than

ceiling btudgsts.
) b, w to sponsor competitive m—mm davelop-

mts 1n lw difficult tochnieal aTeas.

¢. Organized so that all eontucton working in

41fficult teahnical arees ars as accessible as possible to AYRMD
diregtion and control.

4. -Supported byv in-residence mmx at Yy

M'aMM&.Miﬁ.h "yntu"ortnhicam

nmmc.
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‘Bome of these conditicms have been applied %o the

f. A strong, single wiversally-recognized AFEND leader
should be appoiated st the incepAlon of all Frojects 1f the projeat
1s %o suseesd. This has 5ot been dooe for the Life swpport eystem
development. |
" 3. Test protocols must be developed far enough in advance
of & test series to assure their acceptanse as doctrine at the test
i1teelf. Mis has not been dome for the life suppart system develop-
ment. |

b. Clear fungtional itatennﬁ.m designated single
-pohm are required for all agencies involved in u development
or test 1f inefficiency, ineffectivensss, bickering, accusatious,
ﬁnﬂ counter-agcusatipns are to be prevented. Specific designations
o!" responsidbility, by name, do‘not exini; in the life support sttem

development.
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‘1. That the AFBD recogaize the .. “mev lok® ia desiga
aad testing as a proper, albeit long over-dus, methofology for davelop-
ing s flight-worthy life support system.

2. That the scheduls for the Night of a life support
mﬁhndbunewuu-mm,umum,um .
the system can sustais a live specimn for the totsl mission profile
mcmm@,mmmmm.mtn
mmunt,htmmmnmmﬁzummm-

B Menagprial.

- Q;-t.um,nm,elmwuéuh@ru
Wawwwummmmm This leader
mst te held !"lpﬂlllbh for crpnum the p-rue!.p-ucn of an
mu.nn-umpnua, harmonious maaner.

ﬁmmummummnnamm
mm, m:mwm:mumm:«wor

mm-mf;uuunmummmna support porticn
of the DIECOVELRR progrem.
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C-y kT &, Clesr fmetiomal statemsats and 8 list of offieially-
{- -zé-aouu'-mv-w.-pmmmhmupuwmm
o Direstor #or all agsncies participating is the life swpport aystea
!- developmant. ’ | '
‘{: " 5. A spectal effort should be mads, under the leadership
} ' of the Project Du-ector, to re-establish rapport between technical
personnel of the AFBND and the School of Aviation. |
{ : .
¥
fi FAUL . VORTIAN, President

[ Colondl, UsiF

[ ~ JORM B, PICKERING, Momber JAMES 8. SEAY, Meaber

F Colonel, USAF Lt. Colonel, USAF

) '

[ FRED BERBER, Meuber WILLIAN H, WE\VER, Recorder
' ' W jor, USAP '
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HEADQUARTERS
ATR FORCE BALLISTIC MISSILE DIVISION (ARJDC)

i

I UNTTED STATES ATR FORCE
]“ Mr Force Unit Post Office, Los Angeles hS s Galifomia
- SPECIAL omams} ‘ 27 November 1959
NUMBER. 20 :

. 1]
b i

Under the provisions of AFBMDIR 116, AFR 16, AFR 11-1, AFR 120-.3,
and at the written direction of Commander, Air Force Ballistic Missile
Division, the following named individuals are appointed to an Investigating
Board on an ad hoc basis, for the purpose of reviewing the management and
technical status of the biomedical project currently associated with the
DISCOVERER Program. Upon submission of the Board report and approval by
the Commander, Air Force Ballistic Missile Division, the board is dissolved,
In the absence of the Presidemt the senior member present at the meeting
will act as President and'in the absence of the Recorder, the junior present
will perform the duties of the Recorder, The Recorder will notify the
Director of Administrative Services when ’r.he Board is disselved.

i Wl
—d Lo

- —
i

—
L

- #COL, LEO P, GEARY, 8037A :(0] USAF President Voting
) 00L PAUL E. mm 732LA HQ AFEMD Member Voting
(Alt. President)

S 8
L

#COL JOHN E. PICKERING, AO724350 SCHOOL OF AVIATION
. MEDICINE Member Voting
*LTCOL JAYES 5. SEAT, 123194 HQ AMC(RMC)  Member Voting
LTCOL RAYMOND E., ZEIENKA, 12701A HQ AFEMD . Member Voting
MAJ WILLTAY . VEAVER, 18138 . EQ AFEMD Member Voting

. (Recorder)
' #DR. FRED BERNER WRIGHT AIR DEVELOPMENT
i CENTER (BIOMED 1AB) Member Voting

- N—

e TR,
]

.

With concurrence of respective Commander,
FOR THE COMMANDER:

.“se DISTRIBUTICN:
2 - Ea Indiv (1h)

- - 50 - Recorder

1 - WDCA

1 - WDAAO

wx. -
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S " HEADQUARTEES

- AIR FORCE BALLISTIC MISS1LE DLVISION (ARDC)

T UNITED STATES Alit FORCE

Air Force Unit Post Office, Los Angeles LS, California

SPECIAL ORDERS) 1 December 1959
NUMBER 31) : ’ '

1. Under provisions of AFR 60-18, MAJ IVAN H DETHMAN, 1L258A, HQ
AFBMD. los Angeles, Calif is attached to Los Angeles Air Defense Sector,
Norton AFB Calif for the purpose of maintaining flying proficiency.

2. The verbal order of the Commander on 25 Nov 59, authorizing A/1C

" LARRY K WALKUP, AF13294151, 6592d USAF Dispensary, ARDC, Los Angeles,

Califarnia, BAS at the rate of $2.57 per day effective 1600 hours, 28 Nov
59, under the provisions of paragraph 20101D, AFM 173-20, is confirmed.
Exigencies of the service having been such as to preclude the issuance of
competent written orders in advance.

" 3, Special Orders Number 20, this Hq, dated 27 Nov 59, relating to
the establishment of an Investigating Board on an ad hoc basis for the
purpose of reviewing the management and technical status of the bilomedical
project curréntly associated with the DISCOVERER Program, is amended to
delete so much as pertains to COL LEO P GEARY, 8037A, HQ USAF, and is
further amended so mich as reads: "COL PAUL E hOR‘IHHAN 732hA HQ AFBMD,
Member Vot (Alt. President)" is amended to read: "COL PAUL E WORTHMAN,

s HQ , Pres oting*®, '

L. MAJ FRANK R DEAN, 33846A, (Expense Code 4591100), HQ AFBMD, ARDC,
los Angeles, California, will proceed on or about 2 Dec 59 to USAR Hospital,
March AFB, California on TDY for approximately 1 day for the purpose of
medical . conault.ation, and upon completion will return to Hq Air Force
Ballistic Missile Division, Los Angeles, California, TPA. This mode of
transportation has been determined to be more advantageous to the Government.
TDN, 57x3600 oh7-962h P690 S59L200 0212. Authority: Chapter 16, AFM 35-11,

FOR THE COMMANDER:

DISTRIBUTION: '
2 - Ea Indiv (para 1, 2 & 3\ popl, USAF
10 - Maj Dean Bl istrative Services

50 - Recorder (Para 3)

5 - WDPMO T 5 - Commander

5 - WDPMA S - WDZ 1A Air Defense Sector
1 - WDCA 5 - WDF ‘Norton AFB, California
1 - WDCAF 5~ WDC -

1 - WDAAO 5 - WDL

2 - WDQF 1 - WDAS

1 - WDQHA 5 - AC (SAC MIKE)

1 - WDCS 5 - ATC

1 - WDGE 2 - 1BMA

1 - WDGEH 1 - BSED (AU)
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: Investigating Committee

' A.& FORCE BAL!JSTIO MISSILE DIVE:ON -
o HEADQUARTERS
"™ AIR RESEARCH AND DEVELOPMENT COMMAND
UNITED STATES AIR FORCE
Alr Force Unit Post Office, Los Angelss 45, California

WDG.,
29 October 1959

WDZ (Colonel Curtin)

l. For several months I have been concerned with the progress of
the biomedical mission of the Discoverer series. In the past few
weeks, several camplaints have been relayed to me from various
sources. Accordingly, I should like you to establish a board of
officers to thoroughly investigate the allegations. These allegations

are as follows:

a. The basic design of the biomedical recovery capsule is
faulty and as presently configured will not support the biomedical

mission of the Discoverer series,

b. Management of the biomedical test program by AFBMD,
LMSD, and GE is grossly inadsquates.

c. Biomedical program costs being incurred by GE are too
high and are not being subjected to proper management coantrol.

d. There has been inadequate utilization of available military
talent within the USAF in the conduct of the biomedical program.

e. Civilian corporations, "'pociﬁc:ally GE, are using their
particular positions in the biomedical program as a means of
building their competence in the biomedical area.

2, In addition to determining the truth of these allegations, you
are enjoined to make recommendations regarding the management
‘structure of the present biomedical program and any suggestions
for future follow-on biamedical programs. In addition, specific
recommendations as to the technical course of action to be followed

- for the present biomedical program shots within the Discoverer

series are required, The board of officers should be composed
of personnel fraom Hq USAF, Hq ARDC, SAM, BMC, and AFBMD,
The board should be constituted and convened at the earliest
possible date with recommendations to be forwarded to me not
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=TT Bxtract fxom- Amendment 2 to Letber Contract AP O4(647)-181 dated

16 May 1959. ‘

s. .Ttem 3 of Exhibit is revised to read:

“Pnysical Recovery System in accordance with Exhibit B attached

hereto andmadea.parthereof.". )
b, Subparagraph 6 of Exhibit B is revised to read:

"Develoﬁ a recoversble capsule to accommodate an aero-medical packsge

for use. with the P:loneér vehicle. The complete éapnule sha.u'be

available for flight-test no later than 30 November 1958.

4
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Extract from Contract AF Ok( 6k7-181) definitized 6 January 1959
Date Contract awarded: 25 January 1958

2.5.10.1.1.4 The Ccntractor shall be responsible for:

a. Ground and flight test data ahalysis and reduction.

. - b. The engineering evaluation of the oversll reconnaissance

system and provision of the results to the appropriate
organization for use in future designs.

2.5.11 Biomedical Capsule (Subsystem'L)

/ . .
2.5.11.1 Item I - Research and Development

2.5.11.1.1 Biomedical Data. This data shall be obtained by the
selection of sultable vertebrate specimens and environmental instru-
mentation, as permitted by the WS-117L peyload weight limitations, with
the primary objectives of demonstrating specimen survival and cosmic
‘radiation effects.

2.5.11.1.2 ‘The WS-117L design modification shall be sccomplished
as required to maintain the recovery capsule program current.” The
auxiliary pover system shall be arranged to provide electrical pover
required by the capsule during the ascent and orbiting flight phases.

2.5.11.1.3 Recovery Capsv:le.x The Contractor shall de:ign 88 required
by the conditions of re-entry and shall include suiteble equipment
for the survival of the biomédical specimen and for the recovery of
cosmic radiation and biomedical environmental data. The ca.pqule shall
be equipped with beacon, dye marker, and strobe lamp equipment as
conaidéred feasible to facilitate the search and recovery operation.

2.5.11.1.3.1 The Contractor will develop and design the complete
Biomedical Recovery Capsule including ‘the necessary components, sub-

_ assemblies, and retro-rocket system. Government technical agencies

will provide available technical advice, bilological specimen L=

. formance, enviromnental requirements, biologica.l -specimen tests, and

shall approve the environmental provisions of the capsule asseably.

DOWNGRADEB AT 3 YEAR nv'rrmo_.,q'
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{‘. - 2.5.11.1.3.2 The BRC shall be degigned, insofar as possible, to
l —-— agaure 1.:he launch, orbit, and recovery of ‘the viable animal subjects
L. . and instrument subassemblies. Conditions shall be provided so that
__J__ ‘ the animal auercts will have suffered no irreversible damage except
[ - F‘] that damage ascribable to prolonged weightlessness and cosmic radiation.

2.5.11.1.3.3 The Biomedical Recovery Capsule assembly shall consist

[
[‘. of the following major assemblies:

r‘J—ﬁ a. Shell Assembly. A shell assembly shall be designed for
h . assurance of the structural integrity under the stress

- conditions encountered during boost, orbit, and recovery,
and shall provide the necessary design characteristics

[ . %o ensure thermal heat balance during flight.

n

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

N g
L.

IL : ¢. . Environmental Controls. The environmental subassembly
: shall include the necessary nutrients, water, atmospheric
__L_ ’ conditions, temperature, and pressure to assure adequate
[L ] . life conditions for the selected viable specimen.
B d. Capsule Internal Structure: The capsule internal

structure shall be so designed that the acceleration

r - ] forces of boost, re-entry, and impact will be within
the tolerances of the viable specimen selected. This

—
,_[ internal structure shall also provide for acceptable
[;' ] ' environmental temperature coriditions.
""T‘ ] e. Jostrumeptaticn. Instrumentation shall be provided to '
. include a minimum of the following data:
L____] , 1) Ascent and Orbit Interval
a) Capsule air temperature
[-] ' ’ b) Capsule air pressure
- T " ¢) Oxygen ptés'sure
L'—J'— ) d) Capsule humidity '
I , e) Viability indication (desirable but not mandatory)
f) Cemera coverage (desirable but not mandatary).

Sannas?
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2) Re-entry Int;:rval
e) Capsule air temperature
b) Acceleration in 3 orthogonal ph.nes
¢) Oxygen pressure
d) Capsule pressure
e) Noise level
f) Viability indicstion (desirable but not mandatory)
g) Camera coversge (desirable tut not mandatory).

Adequate instrumentation for the recovery of data in
accordance with the flight test objectives of m
2.5.11.3.3 sball also bs provided.

£. Retro-rocket ggum, The capsule assesbly shall in- -
clude. the necessary retro-rocket equipment for the initia-.

tion of re-entry.
L 2

8. Plectrical Power. Adequate electrical power sball be
included for the operation of internal capsule equipment.

2.5.11.1.% Search and RecoverLOperation. A program will be planned,

A developed, and coordinated to initiate the recovery of the re-entry
‘capsule, with consideration being given to primary “"air smatch” opers-

tions as well as water and land recovery plans. To ensure & cowsuni- .
cation system and arrange for the transmission of biomedical dats by
means of the telemetering system and for the initiation of the capsule
re-entry and recovery phase through suitable command programmer arrange-
ments, adequate coordination must be assured. Adequate coordination
must also be assured to plan for tracking the package over s sufficient
portion of the trajectory to permit recovery. - ’

 2.5.11.1.5 &mlrome:;ta.l Performance Specifications. The purpose of

this specification is to outline the envirommental parameters necessary
to support life in the ERC. The maximuam or minimm values stated delow
eannot usually De regarded as optimum for homeostasis; therefore, vhen

o~k

. e
oa
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possible, optimim values will be presented. The Contractor will make
every reasonable effort to achieve-the optimum values during any phase

_ _of flight.and will not exceed maxims or minima at any time after launch.
1L4.7 psi pressure schedule is acceptable prior to launch, and, if used,

will consist of approximately 730 mm Hg partial pressure oxygen, 10 mm

m—

partial pressure water, 10 mm Hg partial pressure inert gas, 8 mm Hg

- partial pressure carbon dioxide and 3 mm Hg partial pressure other gases.

7]

-

]
1

&

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

Oxygen Partial Pressure. The partial pressure of oxygen

will not be less than 15 150 mm Hg nor more than 300 mm Hg.

Carbon Dioxide Partisl Pressurs. The partisl pressure of
carbon dioxide will not exceed 8 mm Hg at any time. Any
value less than this is optimal.

Water Partiel Pressure. Partial pressure of vater vapor
may vary between 5 mm Hg and 10 mm Hg. 10 mm Hg 1s optimal.

Biologgca]_._lx Ineért Gas Partial Presgsure. The inert gas
found in the enclosed environment may be either nitrogen

or helium. Partial pressure of the gas used will not be.
more than approximately 190 mm Hg. The optimal value is
10 mm Hg.

Other Cases. Other gases present such as hydrogen sulfide,
indoles, skatoles, etc. will not exceed 3 mm Rg.

Tokins, Endogenously produced toxins (other than bio-
logical) such as battery gas, lithium hydroxide dust, etc.
will be excluded or tiltered from the system. Other toxins
which may be produced by exogenous phenomene in orbit,
e.g., ozone, need not be controlled. .

. Temperature. The air temperature of the enclosed environ-

ment will be maintained between 55° and 85° P: The optimum
temperature is 70° F. Temperature peaks during re-entry
vill not exceed 120° F for 5 minutes nor 100° F for 30
minutes. Wall temperatures of the bio-pack may rise to
values higher than this for correspondingly briefer periods
of time, but should be maintained at levels unlikely to
produce tissue ﬂauge* on contact.

.
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i. Time. The environment described above will be mintained
*  for at least 84 hours for Missions A B, C, and D and at
"~ least 132 hours for Mission B.

J. Acceleration. All accelerative forces imposed on the

animals will lie unda- a curve described hy the following
°  time-dwell versus 'g' coordinates: TO g's for .l sec;

3Sssmrlsec,lBgs:l‘orlOsec,9531tor100|ee'

5 g's for 1000 sec.

.2.5.11.0 6 GOround Support Bquipment. Oround support equipment shall .
be designed for the prepantion, checkout, and installation of the reeovu-y

eupoule system.’

2.5.11.1. 7 Data Reduction. lhchine snnhnis of telemetered dstn will

,‘*%'ﬁﬂy@ “"" e

be performed. . _ : v
' | . . , ' 'r‘fz"k ,:?

2.5.11.1.8 M A test plan outlining the acceleration, vi

noise, environmental similation, and.drop recovery tests to de m

on components, subassembiies, and full assemblies, wvill e submitted %o
the Government for apmroval. The test plan wvill also indicate the use
of animals and Contractor available test ncilitiu, and the desired
use of the Government test facilities needed to implement the test

2.5.11.1.9 Prior Approval. Rough drevings, "first spproxisation"
data, specifications, plasis, informal presentations, etc. will be

" submitted to the Government for approval prior to purchase, fabrication,

or assembly of components, subassemblies, and full assemblies.

2.5.11.2 Item IT - Hardware

2.5.11.2.1 Biomedical oubuy-tcu shall be produced as further defined
in ' this paragraph to sa.tisfy the requirements of the prograa se
eoumerated in Section 1.0 of the Work Statement. Blomedical Resovery
Capsule assemblies shall be fabricated with the necessary speare umits

\r v
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and test articles to support a series of five flight experimental pro-

SHOT ‘PURPOSE
A Survival and Recovery

B Survival and Recovery
c -Survival and Recovery
D - Survivel and Recovery

E  Survival and Recovery

ANIMAL
(4) Mice
(4c-57)

| ék) Mice

kc-57)

(1) Rhesus

Monkey

(1) Rhesus

Monkey
(1) Rhesus
Monkey

- - grams indicated in the follbwing tabulation.

INFORMATION AND INSTRUMENTATION

Temperature, total pressure,
oxygen bottle pressure, sccelers-
tion, noise level, humidity, via-
bility, cosmic radiation

Same -a8 A

- Same as A plus psycho-operant task

Seme as C

Bame as C

2.5.11.2.2 Ground support _gi;uipment, ag described in Para.g;faph 2.5'.11.1.6 '

shall be produced. J

2.6 COORDINATION OF SUBSYSTEM A  THROUGH H WITH SUBSYSTEM I, "DATA

PROCESSING" SUBSYSTEM

In order to ensure optimum design' and development of the complete WS-11TL
system and the proper meshing of applicable portions of Subsystems A
_through H with Subsystem I, the Data Processing Subsystem, IMSD and the
Prime_ Contractor 8S/I will collaborate to make arrangements for s suffi-
ciently fill and timely flow of information from each pro,jeét ‘to the
other and from each set of subcontractors to the other, as their work

affects the interfacial areas.

They will jointly arrange orderly means
to bring to light any divergencies between the two parts of the total
program, to effect the best possible compromises ss they are needed, and
to refer to the Government Contracting Officers (IMSD to IMO and Prime
Contractor §S/I to RADC) for decision on eny questions that canmot be
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"~ 2.2.2.6 Visual Surveillance Program

2.2.2.6.1 The Visual Surveillance Program consists of the development
of a continuous surveillancé system at ground resolutions equal to or
better than that obtained with the Advanced Visual Reconnaissance Program.

2.2.2.7 Ferret Surveillance Program

2.2.2.7.1 The Ferret Surveillance Program consists of the development
‘of a surveillance type ferret as well as a Quick Reaction Capability
(QRC). Tt will be an integrated ferret system that provides the capa«
- bi4ty of varying the frequency bands and other signal parametars of
interest by command through the ground-space communications link.

f 2.2.2.8 Biomedical Recoverable ng ule Program
2.2,2.8.1 The Biomedical Recoverable Capsule Progras shall have the

"dusl objectives of gathering biomedical dats and establishing successful
re-entry and recovery from orbit of selected living specimens. CooL e

90
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2.2.3.12 Biomedical Capsule (Subeys.em L)

l.R.}.lz'.l The Bioredicel Program consiats of e satellite-borne capsule,

sultable vertetraie specinens and equipnent that will collect and trans-

a1t diomedicel Aaia by telemetaring and ensure successful specimen

survival after re-entry and recovary from ordit.

r

']m Bubsystems” epd "Air Force Personnel Subsystems” are wsed.

2.82.3.13 Poi;omel Subsystems. By definition, a persconel subsystem exists
vhensver any of the above subsystems, or the boostar subsystem, requires
the uumuon/or personnel. A properly designed perscmnel subsystam
consists of the folloving components: (a) human enginesring to insure
Optimm man-machine compatibility. (b) Determination of the kimds and
mubers of personnsl rpqnindtoupmundmuinﬂuu.locuﬂm-
ware subsystem. (c) Training and training equipment required to obtain

suitably treined persomnel. (a)w.umwum
fora of technical manuals ndothu' Job aids.

To Aistinguish betvesn personpel subsystems developed for Contrestor
perscunel in contrest to Air Force perscmnel, the terms “Comtrestor

J'.'_;
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OFFICE OF THE SECRETARY OF DEFERSE

-
T WASHINGTON 25, D. C
¥ ) 28 Pebruary 1958
T | |
. \:: —— . .
L x MEMORANDUM FOR: SECRETARY OF THE AIR FORCE ' .
] :I ‘_ SUBJECT: ~  RECONNAISSANCE SATELLITRS AND NANNED SPACE EXPLORATION

1. Reference is made to the Air Force Proposal for Accelerating military
reconnaissance satellites and outer space vehicle projects diascussed in
your memorandiumn dated 12 November 1957, and your memorandum of 1 Febru-
ary 1958 requesting that continuation of the Air Force military recon-
naissance project be clarified.

P .
y ] 1

2. ‘I have reviewed your proposal in consultation with the Director of
Guided Missiles, The Special Assistant to the President for Science and
Technology, and the Director of Central Intelligence. In our review we
bave been guided by the following general policy considerations:

a. The Department of D-fense must be alert to avoid within and
between the services any unnecessary duplication of military and scien-
tific space projects.even though some degree of risk is thereby involved,
in order that funds and other resources may be available for the large
variety of absolutely essential programs.

|

b. The scientific and engineering capabilities of each of the military
departments must be used with maxinmum effectiveness and efficiency. No
single military department should ‘be overloaded wvith too many high priority,

cruhprogrm

c. In sddition to 1ta missile programs, the Air Force is responsible
for the 117L Advanced Reconnaissance System and has a recognized long
term development responsidility for manned space flight capability with
the primary objective of accomplishing satellite flight as soon as
- technology permits. It is important to achieve an adequate concentration
. of effort and energy within the Air Force on these programs with a
minimm diversion of attention and of resources to.lower priority projects.

I

s

H

3

HHH

3. On the basis of the foregoing general considerations as well as of
more specific technicsal Jjudgments, I have arrived at the following coa- .
clusions on the points raised in the two above referenced memoranda.

.a. The ATLAS 117L project should be accelerated and carried forwaxrd
under the highest national priority in order to attain an initial opera-
tional ca.pa:bility at the earliest possi'ble date.

b. The proposed interim reconnaissance system made up of a 'n:or
booster combined with a second stage which carries a lightweight payload
in the form of a recoverable capsule, duplicates rather than complements
the ATLAS 117L capability. The interim system would give only a small
improvement in time over the ATLAS 117L. Moreover, the successful and

Mg oa - -
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. continuous operation of a recoverable reconnaissance system, wvith the

attendant requirement for search, appears infeasible from a practical
and useable military point of view. Accordingly, the develorment of
the interim system should not be pursued.

¢. In order to attain early ﬂights ‘of the Lockheed wvehicle to
be employed as the second stage in the 117L system, it may be desirable
for the Air Force to plan for test firings of this vehicle utflizing a
THOR booster, since an sdequate number of these less expensive boosters
can'be made available for this purpose socner than the AM booster
will be available.

d@. I understand that a THOR booster with a suitable :econd stage
vehicle may be. the most promptly and readily available device for
experimental flights with laboratory animals. The development of such
hardware is autharized, including provision:for the recovery of the
animals, in furtherance of the objective of manned satellite flight.

s/ Roy Johnson

DIRECTOR, ADVANCED RESEARCH PROJECTS AGENCY
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UNITED STATES AR FOXCT .
Andvows Al fores Sone ) .
Washingten 33, 0. C. /

;}:w 1958 W

0 Commander . -
Air Foree Ballistic Massile Division (ARDS) .o
P, O, Box 262

SUBJECT: (U) Support of Bioastromautics Prograa

E ]

&

mmouj»unnmmunn-tthﬂum-
mw—unwmdmmhmam

1958,

|
;

To provide you vith aa in-house primary

. mlcal competencs and authority, Brig. General Dom Flickinger is “
now assigned the additiomal duty of ‘Special Asaistaxt %o the Com-
mander, ATHMD for bicestromauties aad es such vill be responsible
for the direction sad ceordimation of all the biemedisal espeets
of projects assigned te your crganisation. In Mﬁ.. L] uo-
medical project officers are being permamently assigasd %o
mwmdnaum”mqm

a contiming basis. It is expected, of cowrse, that you vill .
dnuhmotothnrwtutiﬁivﬁuhuﬁmuthm :
mmw a—ummuumm,ll
) ‘3. In order that this biomsdical work will interfere as
little as possible with WS-1l7L development and testing, control
of all aspects of this work will rest vith your orgarisatiom.
It is further desired that im the interest of conssrviag time and
resources, the AFEMD will, insofar as possible provide support to
this work within the existing W8-117L coutrsectusl strusture.

— i
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B/L to AFRMD, Subjest, "(U) Support of Bioastromsutics Frogram®

-

4e 1 sm direeting the nscessary acticn to provide an additiomal
budget authorimstiom and allotment of $449,000 of FY 1958 A=600 funds
to your organisetiom to cover the biomedical aspects of the efforta
already underway in the WS-117L Program. Ia additiom, $100,000 bas
besen transferred froa the School of Aviatiem Mediaines' rescurses
(1ine 780A-7851) te your organisstioa. (WNGIASSIFIND)

5. Itmlhmfcrmuhbmtomtm

' ARPA programs sdditional FY 1959 fumds of all types (I-600 RADy P-600

Opsration sad Mamagement; and noa-P-600 fuids) te sever the copt of L
oontimusd effort is the WS-117L Biomedical Jecevarshis Gepsxie estiv-
ity. The FY'1959 M600 RM fumds %0 be pregreamed Ter this purpose
‘total $6 millica aad will cover the cost of ; donign end - |
fabrication of the recoverabls capsuls, animal
tmmmw.mum-ﬂ;-

recovery operstion, etc. The FY 1959 Lap PG00 Oparation
ol Yanagement fumds and non-P-600 funds have et bovm estalished os
yot. -{eicRan)- :

A - e o
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)”;' - " Missile Systems Division #* Sumvvale, California

. 6 May 1958
F B - - ‘ ) In Reply Rsfer tos
1 | . . : . . LMSD/56989
L T WS1171/32
s‘ubj'ectv: Contract No, AF O4(647)-181 :
! | Biosatellite Flight Program Planl
1 %o " Commander
_ Air Force Ballistic Missiles Division
’ " Hdqtrs., Air Research and Development Command
| ' Attn: Col. F.C.E. Oder (WDISR)
; .~ P, 0. Box 262
. Inglewood, California , |
| Referemce: (A) AFEMD TNX to IMSD, dtd. 11 March 1958, (LMSD/3789k) °
' : (B) Lletter Contract AF.Oh(éh'?)-lal, dtd. 25 January 1958, [
- (1M3D/37125) ‘ :
) 1. The WX of Ref, (1) from AFEMD to IMSD redirected the efforts of tib

117L progran under the lstter conmtract Ref. (2) to include biosatellite flights
as secondary objectives of the ITIA (Thor Boosted) portion of the program. This
- redirection has eliminated the requirement for development of & system suitable
" to the recovery of photographic film from an orbiting vehicle and replaced it
with the need for developing a modified recovery technique appropriate tc the
support of the aeromedical explorations to be conducted in consonance with the
new secondary objectives of the,program, .

2. Prior to the redirection of Ref. (1) a division of responsibility
between prime and subcontractor had been established and a work plan approved
by the USAF for accomplishment of the film recovery program. The change in the
recovery aspect of the program has required a redstermination of responsibilities
for the prime and subcontractors in accomplishing the redirected work and has
been defined by IMSD, based on discussion with members of the USAF, as follows:
IMSD will assume over-all system responsibility for all biosatellite flights
incorporated into the flight program. As weapon system contractor IMSD will
determine the general specifications for the subsystem, the general manner in
which the subsystem will be developed, the integration of the subsystem into the
program, ard will select for approval of USAF subcontractors to be used. Support-
ing studies and developmentzl investigations will be made as necessary to establish
. teghnical validity of design and feasibility of intended flights. All phases of
the program attendant to the operational "recovery are consideréd the responsibility
of IMSD. It is intended to augment the capability of IMSD by the use of subcon-

..) DOWNGRADED AT 3 YEAR sereme
W -y .S’tftﬂ ::‘el!_,ﬂ'
< DeCLAssIFIED AFTER 12 YEARS.
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tractors so as to permit the most expeditious ach:hnmnb of the program. Subcen.
tractor efrorts vill be: .

(a) Design and comstruction of the re-entry shell.

(b) Design and construction of the biosatellite sealed
capsule including all recessary envirorment control
and life-support components. .

(¢) Experimental animals amd training as approved by
the Air Force. :

(d) PBiomedical data sensors, proocessors, and on-board
recorders as approved by the Air Force. -

(e) Design ad construction of recovery devices on or

/ in the biomedical capsuls, :

(£) Test program for proving satisfactory performance
of ths biomedical capsule.

(g) 'Design and construction of ground support trailers
for bicmedical capsulse.

3. The weapon system contractor recognizes General Electric'c parmunt
position in this field and concurs with the Air Force direction that General Blec.
tric be made sole source subcontractor to assist in accomplishment of tasks (a)
through (f) listed above. A separate subcontract will be established for steem-

plishment of task (g)e : Q
L. Tt has been requested by the USAF (meeting at IMSD between representa:

‘tives of AFEMD, HDRME, and IMSD) that the seromedical payload be included in the

2nd flight of the IIA (Thor Booster) program scheduled for December 58, It is
recommended that the incorporation of this AM payload be withheld until the 3rd
flight scheduled for Jamary 59. It is further recommended that the total mgmber
of biosatellite flights be five with a possible sixth with a f1ight position as
shown by the following schedule, .

- This recommendation is based on the indication by USAF that Thor |
boosted flights in addition to the ten presently programmed will be required to
complete the USAF objectives and therefore would permit later scheduling of bjo-~
satellite flights. This will permit better utilization of the early flights Px
the accomplishment of the program's primary objectives, namely ®"proof of the
basic 117L vehicle®, The schedule proposed would be as follows: . P

Flight . 1 2 3 L 5 6 7 8 9. 10.
Month 11/58 12/58 1/59 2/59 3/59 L/59 S/59 6/59 1/59 8/59

Obj.  N7L 1I7L AM  LI7L L7L Mor AM M AN AN
. 11715

Engine (- - - - - JPh- - - - - = ) (c---=-- UMH- = « - - - -~ ~ - )

Fuel

H e Loy w e "', ‘."_Elﬁﬁ;‘
T edmii i i
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S. On the basis of previous discussions with members of AFEMD and on -
the assumption of your concurrence, IMSD is- proceeding to establish subcontracts

"4h ‘accord with the definition of responsibilities as stated above. Early spprova
of the schedule shown herein is requested to permit its :I.mnediate incorporation
into the program, . .

LOCKHEED AIRCRAFT CORPORATION
MISSILE SYSTEMS DIVISION

. ) ' i : J. H. Carter, Manager -
JHC: FWO'Q: sg _ . Xk Wespon System Branch

ogc: Deputy Air Force Plant Representative
Sunnyvale, Californix
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DF, RDTHA to WDTS, Subjects Biomedical Aspects of the Ballistic Miss:

(2) Ground support oqhipmont and othsr unique requireme:
logical specimens, . )

(3) Bebavior conditioning and performance measuring req
b, USAF School of Aviation Medicine - '

Recommendations concerning instrumentation of the biclog
c. Aéromedical Field Laboratory (APMDG)

Procurement, physical conditioning, meintenance, surfac:
animels, and post-mission biological studies.

5. Previous instructions in conflict with the above can be cor
seded and no’'longer applicable to the bicmedical program.

5 Incls TR ..

1. Cy ltr to WADC,
subj as above

2. Cy litr to AFMIC
subj as above

3. Cy ltr to AFCRC

- eubj as above

4. Cy ltr to Alr Univ
subj as above

5. Cy ltr to AFOSR.
subjs Announcement
of Desig & Org of
Off Sp Asst for Bio-
Astr to D/C for
Ballistic Missiles,

Joum R. V. DICKSON
.. Colopel, USAY
Asst Deputy Commander.
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AIR RESEARC: ~ frve” “M'H’ nOrpMANDG
UNITES 8 % D CTF €
ANDBRS. % fit voRrs? uASE
WAERI%S Twil 28 D. C.

I . 8 i rass
SUBJECT:s Biomedical ‘spects of the Bxllistic Missile Program
TOs . Commnder

Adr, Undversity

Maxwell Adr Porce Bese, Alsboza

1. Spacial Orders Mumber A~920, Department of the Alr Foroce,
9 Mzy 1958, assigned Brigadier General Domald D, Yilekinger, Staff
Surgeon and Direotor of fuman Faotars, feadquarters ARIC, as an
additional duty, Special Assistant for Bio-Astromsuties ta the
Demuty Commsnder for Ballistic Missiles, AUDC,

2, A4l1 research and dewelopuent efforts, contemplating the
use of blological payloads on board missiles or spaoe wehiclss,
will obtain the ecordimation and approwal of the Special issistant
for Blo-Astronautics or iis designated rspresentatiwe,

3. To provide the Mallistic issile Division vith timely life

,. sciences support in the coordination of nroowrsment data, monitor-

ship of oontractor efforts, and supervision of iaspsation tests of

.componants of life supperting and bio-performance asssuring e7uip-

ment, technically quelified 1life secienses personnel will be placed
on TDY or will bs essigned to the Ballistic ‘ssile Divigion., Thess
personnel will be authorized to render decisions regsrding the sde-
quacy of life supperting squipment and other techniosl problens
congerned with viable peylosds, This headquarters, A7T%: °“DTE, will
be informed of all decisions in this area, In additfon, s monthly
progress report on the development, fabrication, testing, and sched-
uling of the ife sciences portion of the progren will be provided.

4o A significant portion of the nation's life scisnces capa~
bility in support of spsoe operetions is contained in certain Alr
Yoroe medical and behavioral sciences research and development
organisations. Certsin of these agencies are hereby dssignated ae
points of contact for the weanons systems management orgunisstion
and sontractnrs concerned with develomment and fabricetion of 1ifs
supportirg squipment and 14fe scisnces ax-erinents, The desisnstion
of these units is for the wimary purpose of assuring that the cone
tractor has the latost informtinn nwalleble for ircorneration into
his desisn, and seoondly, to assure the fatwric:ted unit weets the
$echnicsl eritoria ss established by.the Afr Torce. T-e.biow
agtronsutical asnbers o” the Bellistic ' -eslle Ddvision will cit:inm.




RDTHA, Hy ARDC, Subjest: Biemedies) Aspecte of the Ballistic Miesile

'Mhpmmmm«muhm.morm'

projeet. BEat, in so doing, will somoult freely and frequently with
the designated units, assuring that lisison is being maintained with

. the prins contractor and subcoatractors on the technieal bYicmedical

and b&o—prfm problems auocintod vith the ;roj-eh.
a. Asromesdical Laboretory (WADC)

(1) Determinetion of the biclegieal ndoquncy of sub-
assemblies, tecmical specifications for the internal l4fe support
environnent, and the normal techaical Asvelopment progrer responsi.
bilities of the laborrtory for sush snvirormants,

(2) Geound suppert equipment and other uniques require-
mants for blologlesl speseimens,

(3) Bebavior conditioning and performance messuring
ts. '

b, USAF Slhool of Aviation Medieline

' Recommenda $icns oonnrm.ng 1natnmntntion of the “io-
logical subjects,

¢. Asromedical Field laboratory (APMDC)

P.rom-nt, physioal conditioning, maintemance, mrtaoo
recovery of snimals, and post-miscion biologloal studies,

5. Previous instructions in confliet with this letter can be

~ oonsidered superseded and no longer applicabls to the bionodiml

progran,

6. Your concurrence vith the provisions of pavegraph 4, nbon,
is requested.

POR THE COMMANDER:

J0HN R. V. DICKSOR

1lInel . . : o
AF &t colonol. us
g i?g:‘,tgu'?mﬁ . Asst Deputy Cozmsencer/RED




NEAOQUARTERS
MR NESEARCH 2 DEVELOPUENT COMMAND
UNITF® ZTA™SS a4t FORCE
E e O L I 1 4

RDTHA , ' : 6 JUN 1958

SURJECT Annoinec.nt of Duian-ucn'uﬂ Organisation of Office
of Bpecial issistent for Biow-istromauties %o Deputy
Commnder for Ballistic Xissiles, MRIC

YOI . Conmmider
. Alr Yorce Office of iclentifis RNesesreh
Washington 25, D, C.

1. Reference is mde %o Paragmpix I1, Oeneral Order Mumber 18,
. this hesdquartars, dated 22 Jay 1958, subject aa sdove,

‘3o The Spesisl iseistent for Blo-istromuties, Ballistie Mis-
slles Divisien, or kis designeted repressatetive, will assume fiml
Seshnicel csoordimtion responsibility for all ¥clegiesl payloads
placed ¢n bossd Mallistis missiles and space vehieles, In order
that all bio-medicel and bedaviceal scisnce experimenis and tests
be knovn and aprropriately coordinated and istegreted vitd tie Ml.
listie Missiles Frogram, it is reguested that any ressarch projects
under the coguimnes of yewsr office, sush 28 "Piggy Mmek,? contem-

plating diclogionl paylosds be ocordinated wvith the adove offiee,

FOR THE COMMANDER$
JOEN R. V. DICKBON

Colonel, USAF
Asst Deputy Commander/RED
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ADORESS REMY 10

Bl U] R EVR B
HEADQUARTERS

AIR RESEARCH ANDDEVELOPMENT COMMAND

UNITED STATES AIR FORCE
Andrews Air Force Base
Washington 25, D. C.

COMMANDER. ARDC. ATIN

_BDTH R ;

/2 August 1958

SUBJECT: Responsibilities of School of Aviation Medicine in the
ARDC Biosatellite Program, Subsystem L WS-117L

TO: Commander
" . Alr University '
. Maxwell Air Force Base
Alabama

1. Pursuant to the directive of the Commander, Air Research and
Development Command that all USAF biomedical resources be used in sup-
port of subject program, agreements have been reached between repre-
sentatives of Headquarters Air Research and Development Command, Head-
quarters United States Air Force, Air University (Headquarters School
of Aviation Medicine), Air Porce Missile Development Center, and Wright
Air Development Center, concerning technical responsibilities to be
agsigned to the School of Aviation Medicine.

2. As the result of the meeting referenced in paragraph 1, the
inclosed statement of policy is hereby published as Supplement No. 1
to the letter from this headquarters, RDTHA, dated 6 June 1958, sudbject:
Biomedical Aspacts of the Ballistic Missile Program. Provisions of
paragraph &4, referenced letter, in conflict with policy letter for sub-
system L, will be disregarded. .

POR THE COMMANDER:

-_1 /., '/’—' ’
yATYI WY : /1{,,2414«("
1 Incl . e ‘ ’
Supplement No. 1, Hq ARDC Tl ). VAiSELL
Letter, 6 Jun 1958, subj: L e e, U0
Biomed Aspects of Ballistic 3 . B TR U {4 2
Missile Program, 8.Aug 1958 L ool tabld
(s) ' '

DOWNGRADED AT 3 YEAR INVEKYALSs
DECLASSIFIED AFTER 12 YEARS,
DAD DIR 5200.10
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Gurt.
8 August 1958

SUPPLEMERT NO. 1 TO HQ AIR RESEARCH AND DEVELOPMENT COMMAND LETTER RDTHA,
DATED 6 JUNE 1958, SUBJECT: BIOMEDICAL KSPEGI‘S OF THE BALLISTIC MISSILE
PR(!}BAM

l. Policy:

l.1 The United States Air Force is responsible for establishment
of biomedical criteria for subsystem L capsules and specimens. The
managerial responsibility for all animal biosatellite programs rests
within the Bioastronautics Division (BAD), Air Force Bellistic Missile
Division, Hq ARDC. Ths United States Air Force will specify environ-
mental standards, biomedical objectives and limits, experimental design,
data to be collected and technical appro ches to be used.

1.2 Biomsdical consultation will be provided to the maximum by
in-Air Force consultants. Use of non-Air Force biomedical consultation
will be held to an absolute minimum and use of such consultsnts, when
necessary, will be approved by Air Force.

1.3 Air Force will agt as téchnical director to the contractor on
biomedical aspects. .

2. Function:

2.1 The School of Aviation Medicine will provide to the contractor,

via the Bioastronautics Division, criteria noted in peragraph 1.1, above.

2.2 The School of Aviation Medicine will consult on biomedical test

. programs and evaluate biomedfcal test results.

2.3 The School of Aviation Medicipe will provide continuous bio-
physical and biomedical technical standards, liaison and consultation to
the contractor as these are related to the biomedical success of the ex-
periment. Any changes resulting from this liaison which would affect
cost or time expended by contractor must receive prior approval by
mo l * .

2:4 All other decisions relative to test responsibility and conduct
engineering requirements, scheduling, time and costing functions and
general welfare of the program will remain with BAD or their properly
designated representatives, and BAD decisions are final.

2.5 Whereas contractor costs will be supported by AFEMD (Hq ARIC),
those costs and manpower requirements such as TDY, materials, trans-
portation, labor and parts, incurred by the School of Aviation Medicine
in the implementation of this policy will be borne by the School of
Aviation Medicine, Air Uni\:ersity

C8-61,173




‘2.6 This policy becomes effective immediately. If the requirement

for criteria referred to in paragraph 2.1 cannot be provided in:time to
meet cantractors' deadlines, BAD will initiate action to secure such

criteria from other available sources.
2.7 Direct contact is authorized between SAM and contractor, in-

" formation copies will be provided to BAD.

DON FLICKINGER
Brigadier General, UsAF (M)
Director -of Life Sciences

c8-61.172
WD - 58 -.05560
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FUNCTIONAL STATEMENT

DIRECTORATE, DISCOVERER SATELLITE SYSTEM WSD), OFFICE CF m
ASSISTANT DEPUTY COMMANDER, SPAGE SYSTRMS

1. Besponsible to the Assistant nq:uty Cammandsy, Space ava*huna,
for the integration of all research, dewelopment, and test aspects
of the Discowersr Satellite System. Respomsible for the dstemina-
tion of detailed performance specifications, pertinent physical
characteristiss, and essentisl functional oriteria nescessary to meet

.developmental o opsrational requirements. Monitors and/or co-ordinates |

the actions ef all othexr participating AFEMD agencies in the

Prepara-
4im of detailed preliminary plamning data, the procuction of develope

ment plans, and the forsulation of wrk statemmts essential to tho
integration of all elemsnts of the Discoverer Satellits fystem, to
respmd to specific Department of Defense and Air Foroe directives

and requirements pertaining to the Discoverer Aystem. Develops and
maintaing 2 closely co-ordinated time schedlle for all directorats -
sctivity to insure that orderly progress in the system is maintained,
md to permit the most effective expenditure of resources by ldenti-
fying those areas which'require timely attentiocn. Bvsluates oouinctor
proposals as' appropriate. Frepares and forwards reports as required.
Directs and co-ordinates all AFBMD and omtractor sctivities as appro-
priste for and perteining to the development and test of the Discoverer
System tc insure the orderiy and timely achisvement of an operationally

. sulitsble and relisdble system.

2. (Oo-ordinates the actions of all ageanolss pa.rﬁoiputm in snd
supporting the development and test of the Discoverer System, indluding
the u'mm, uun Centers, other AF Command, U, 8. Navy, and U. 8. Amxy.

L EIBIT M
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- WDZ8/Col Oder/2iR2
wsormawmwmm

.

- 0CT 26 1359

WDED
1. Mhanbmnmamﬁmmmm
ths adove subject. - :

2. Tw disegresmout (as % whether or not a certain test wvas needed)
srose, I belisve, largely because of nisunderstanding and vith those
directly ococernsd widaly scattered about the country at the time
the matter came UpD.

3. Gecerally spesking, in the subject program WXFB serves o8 § mud-
gUten mnager mpparting VDZED. The arrensement has worked fairly
voil mtil the item cited in par 2 aross, and will, I believe contime
%0 be affective. :

5. While tiis current grodlam hes bVoen Pesclved, I mwt as & matter
of policy spport Qe viev that the Director, DISCOVERIR Sgislllite
Ryotem is Lesically yesponsidle for the guality of all aspects ol
the DISCOVERIR Progren and, aceordingly, must have the suathority
wviich 15 requived to meet the yesponsibility assigred to him,

~ SIGNED

FREDERIC T, B. GOER ’ Copy tot
Colonel, USAF ‘ : _ wEsp
Assistant Daputy Comander - wn2ps
Spece Systems - WDZA

RPN

\Aar & ol

j ﬁ:?f)T.um COORD INAT 0N
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SEE DOCUMENT No 167
for original

AFPENDIX B

This Launch Data Digest was Appendix D of several Lockheed
- Alrcraft Corporation reports, but they reflect correctiqns

made by s;ggge' and Missile Systems Organization's Historien,

and the addition of information on the two last launches.

CLASSIFICATION OF THIS DOCUMENTQ

“ wiLL BE DOWN GRADED TO L RIS

UPON REMOVAL OF ENCLOSURES.
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lawwhed on t M Tvo
h3lds for u-m- - eight min,
Bocst phase wsstisfectary,
Teteriorstion of tiigm ccatrol
azsten ab Tell) arc) cowlete 1oss
of contral at Te13L aec, Dater-
iorstion of flight cemtrol pre-
cadad by lose of mein engine flom
shhu 2% 1irLetl, Lxposurs of
owtrol wysten wiring to excesslve
hwncu probably Tespmsible
for desny 4n sonirol mtn pere
LTormance. m dus to
steustaral £ Both stages
twblad ot n“ll‘ tesisally
intact. Ividemow of dmage in
Sarverd end of 3WV-Q and payload
sparation fron s-ou. SS-0W
- Fuheystens normal witil !’lla!
terminetions reiained in standby
ststw aftsr break-apart,

Firat laveen of Lhis conligeration  Altitwde:
vakiole frow PRI, Lawnch on first Velseltys

attonpt, Om w'!u lzn win - Inelinations
ronge clesrarcs. Brror in cowmt. onted
poscodure resultad in semis~ p-.:“g. ity
slan af Samk presswrisatiom after ° Parigen;
25-01A prapellant loading. Booel  Apogeer

Lwmger dhen predicted SS-U14 nc!m
brn mm- m of low nmz.

Hisaiom b
orbit attained, LIAX l telomatry -a
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Vehicle R - Vehicle
_ Tt Serial Pad Launch Orbital Changes Flight
“{No. ~ Number = No Date Achievement  Incorporated  Description

71 1175/396 PALC 1 3-2h-64 - Fo LV-24/SS-01A  First TAT
Ped 1 1422:48.52 BTL Guidance in vehicle from
psT §5-01A PAIC; Lsunch or
1st rattempt; 3
holdse - 20 min
: total duration,
Cepsule Type: AET-1L . for LV-2A gyxo
No recovery heater cycling.
Reclycling BTL
e R _ loop checks and
‘ ) . for evaluation
indicated SS-01
fuel leak; Boos
. ' performance sat
_ : factory; electr
al power proble
in 8S-01A at VE
resulted in complete loss o
control during thrust inter
val; separation and ignitia
normal; engine shutdown pre-
mature due to loss of contr(
. vhich coupled with mis-dire
g ' tion of thrust, precluded
orbit attaimment. '

78 160k/395 ©PAIC 1 k-27-64 Yes 16th TAT (Ly- Leunched on fire
' Pad 4k 1623:143.55 24) B attempt. Very
POT accurate orbit
was attained. !
85-01A separatic
an electrical
overload of shor
Capsule Type: ' duration within
No recovery the pyro distri-
bution system, s
pert of the pyro
-~ . bus pover was
T permanently lost
This precluded
recovery, backup
system, and re-
search payload operations.
Progran 162 Vehicles Leunched: 78 =~ " The satellite was satisfact-
Vehicles Orbited: 61 orily deactivated on orbit T
Capsules Recovered:* 4o and reactivated on pass 2i6.
Adr : . 3 Power depletion occurred at
Sea: Orbit 359.

L

¢

| - o
* Four payloads, three of which orbited, were .
nonrecovereble types. '
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