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o proposal for Project

Wiam Very Night which wa Intead beo propars in the near future,

Tha purposs of this limited wrperinental project will be twoe=fold,
Tt will provide vaiugbla fnforcatlon Sor the space nedicine {isld on
the offocts of rockat propulsion, wpper eltituede eavironment, and roe
cutry into chi atwosphera, oo tiving belngs; and it will demonstrato
a U. 8, cepability for wosood misaiie txaasport.

dchough the details pre weg flvw, wo contemplate a thyoe to four
piosile propras, adlng the JUPITERG booster to caryy a capsule containe

pacovery systoa pimilar Lo our
Gf o UL pResenIay

ik B

s

{astrunentabion ond & Miving passonger to on altitude batveen 160
900 milen. The cepsule will then be returaed to aprth vith a

aoon cone recovery package.
looks yuite feasible fov tha thly

Do belleve ouch o progrim will provide a slpnificant ink Potween

ofF troopw and cargo-kiausport wisnites and monned upace vehicles., The
fime Frome wo have in wind Eor

Tha prod

the projest s about 4 yesr from now.

oot Lo envisionod as @ Joink Avmy-Havy=Alr Pewce effort,
with AW providing the carrlar vehicle and vecovary goar

and Havy and

Ale Poree contributing the spase wediesl and blielogical auporimenta.

vz plan

T v

vo rosommend thet aystam vesponslibility rest with ARA.

informal Glocussioms have boen hold mwong De. vou Braun's peopla .

sud the aevew mad space-modical poople
dopblouaihie

from Ponascola, Rendolph, and
Penso diseuselons ot the working level have been parked by

o cosnuvativa attditude on the past o all concermed, and wa believe a

vary valuzble joime program cun be worked out.

The cavrying
d or fourth flringz.

svoavious kipgh altitude oxperiments and fature efforts in the development
b
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2 et cophesize thst no offlclal avgotliatloms hova bosn mads
senuoon A0k el tho ebove Aly Fovsa gud lHaovy agenedes. Yo do nobt focl
toni sueh offielal dlecussions will be eppropriste unell sffer the next

sotnt working lovel conicvcace, which is planned for late Pabrusty .

T owill beepr yvou dnforned »f new duvelopmentd.
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- PROJBCT MHAN VERY (EGHY (1vH)

Lo CHJEGYTV Tne objective of this project is to subjoot o human being to

the environwental conditions of rocket and space flight at the earliest possible data,

2e lPﬂRT:CIFﬂNTS: This project is a joint effort of the three gervices, the
Departaent of the Army.providing'the rocket vehicle, the Department of the Air Force
‘_Drcjvic.i.in;; the c‘rcw :.md aspoclated oquipzent, and the Department of Navy providing the
recovery ships. und organizgtion. The following individual froups are suggeated for
rarticipations |

a) Senoytmant of the Adr Force:

Ll. Air Research & Development Command _ Regm@ed“¢{ ................................... Y iy

“ ight i G At IAMI COM
} 1 thority of §8,.. &2 A ML &0
« Wrizht Alr Development Centor i / A

3. lolloman Air Foree Huse
Le U, S, A, F. School of Aviabion Medioine

b) Winzen Researeh Lohoratory - Capsule Desipn?

c) Cook Rescarch Laboratory =« Capsule Hocovery Syshem:

d) Dopartment of Awiy: ARMA « Provide the Rooket Vohicle and the overall

Systems Reepovsibility whioh willl Include the Launching Crew and Basie

Ground BEquipment, e

9) Departiment of Navyt = Supply the Rescue Ships and Suppert urganization.

3 PABLIMTTARY PERTORMANCE ¢ !
Three to four Jupitér—c Misgiles will be made available for this project in
1559. “This venhicle's perfomance is such that & capsule oi‘I several thousand pounds
con be propelled to altitudes of 160 statute mdles and more 1f reguirsd by the resecarch
objoetives, The following acceleration values will be obtainod:
hoothoun during aseent trajectorys 7 g's for a faw seconds

;
P-4l 1o BE'A

Light: Approximately 6 minutes of free gravity

decntry trajectory: Approx. 6 g's maximun for about 17 seconds
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ho rmoxcbium altitude obtained for the tra;.jectory golected here as an cxample ia

N “%-‘r‘;’”" "t“f”é ?f‘ AL
'\\'-

aporoxinately 255 Em's or 158 statuts miles., The range from take-off to lmpaot is
approxluately 276 Kn'o oy 149 nautical miles,
A typical trajectory Lor this type of projeet has the following charsotoris=

tico which are indlcated In the atbteched chart,

b
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INFG COVURD WASHDG | . SRR R B2t IR SN——
FOR COL COYFIN INFO FOR GEN SCHCMBURG AND ORDMI AND DR. o
&
HERBERT YORK FRGM ORDAB~CL~35~3 DREWRY =1
Subject: Propoped Project ADSM (U)
. ’ -t
i. ihe objective of subject project will ba to carry o manned, * \\J
{natrumonted capoula to sn alticude of approximately 150 atatute
. . ju
[}

niles during €Y 1959; to perfoxm psychosphyslological experiments

duxing the acceleration phase snd the easuing alx minutes of

o

I

wolghtlessness; and to effect a safe xe-emtry and fecovory from the

pea of the mamned capsule. The projoct will be based on proven

CoPY
SERIES

AEDETONE hardwara, current capabilities, and fully-known
téclmiquaa.

2. A meries of working level meetinga suong pevsonnel of

L]

this Agency end representativea of Air Torca and Naval sero-medical

apencien have resulted in the formulation of joint plaa for the

W0 MAR 1058
conduct of high altitude expeviments under the tentative code

nane "lan-Very-digh' (redesipnated ADNM) . Ab of the last such - Mar -1958

OROAR=CL 471,9

Lt Col &, H, Drowry, Jr./ir

4840 | i 7 J. A. BARCLAY
Brigadier General, USA

’*’15/**5‘,& )/ /O N g3




CC ADMA REDSTONE ARSINAL ALA

.

meeting, on 3 Mexch, it was understood that Geun ii‘lidcingar, Surgeon

snd Chief of Muman Factors Division, lgtra, Afr Research and

. Development Commend, planned a meeting in the near future with Chief,

R&D, D/A to dlecuss tha details of the proposed project and to

~ formally vequost D/A poxticipation, Project objactives, Ay fund

fequiranants, and Lroad development plan, putlinad below, were
prepaorved in aenticipation of such & diagussion. ADMA has siunce
leaxned infoimally that Airx Force has delayed and perhaps cancelled
Gen Tlickinger's plamned visit, It appears that Hq, USAF, may have
decided againet a Joint Amy-AT progran and are proposing a
golely Alr Foreca project using THOR Hardwara.
3. ‘The proposed project will be a joint Army=-Adr Foree effoxt
{plus Navy pupport) with participation by:
‘a. Aony Ballistie Hilsmile Agency
b. Alx Porco School of Aviation Medicina, Randolph Air
Toree BDaga, Texes.
c. Alr Force Asro-Medieal Research Lab, Holloman Alx Force
Base, Wew Hemico. o |
d. Wingen LResearch, Inc. (M.ag Force Contractox)
¢, Coolk Research Laboratory inmy Contractor)
£, Selocted Naval Agencles (for recovery operstion and Acroe
ledical support to AT apencics above).
4., It should be noted that the keymt'.ﬂ of gny experlment of
this nature should be the attaimment of the bighest dogree of

relisbility of the mispile pyotem involved. It is the opinion of

3

ORDANCEL 471.9 2 7 B
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thlé Agemcy that no IR hardvave will have demonstrated gufficlent
reiiability to allow manned experiments durlag the timo- frame

which can be atialned wich the ADAM progran. Reliability in even
wore importent in the case of manned IRBH baxdvare sinca the
CI8W"e ere covodynanically unutnbla oud a malfunction such as
premature loss of thrus{j;ou%d resuf%'ggiizzgzhzi;sz;EﬂQttac
buildup followed b;iﬁgginzgg§ntion of the vehicle., In the case of
an aerodynanically stable vebicle such as the propoaad.mudified
REDSICNE, such a malfunction would nmot xesult in a catastropha.

5, ‘The carrier vehicle will consist of a modified REDITONE

thruat unit ond an instrment compartment as used ia satellite

and re-entry firings (JUPITVER C componcnts not needed for satellite
progrway. A conical nose cap will replagce thae upper stage assembly . -
nomnally carried on the satellite vehicle. An additional cylindricel
glin scction of approximately nine foot in length will be insexted
betwoon the thrust wndt ad the instrunont compartment. A heat-
protected xe-entxy cone, of cssentially the sane shapa and
dimensions as the fullescale JUPITER nose eone, will be carried
vithin this eylindrical nection. The re-gntry cone will be
ingtelled with the spherical noge cap toward the aft end of the
uisslle and the cone baae will be attached to the bapa of the
instruﬁant éumpnrtmant. The man~carrying capsule will bo a
cylinder of approximately throa feet in diancter.and five and onew

half feat in 1ength;' It will ba of doublawwall conptruction with

the 1nuer ond outer walls ceparated by an ingulating and sound-proofing

- onms-m. 471.9 - 3 7
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material, “ho cylinder will be inserted through a poxt ix the
minsile okin iato the re-entry cona near itp junceion with the
instrunont compartment co that th.e capsule anris is perpeadicular

Lo tha cone ond missile anxca., ‘the human passenger will thon be in
a reclining pooition ¥olativa to the missilo thrust axic., The
nisaile will be fived into a trajectory with an apex of appvoximately
150 miles aud a range of approximately 150 wiles, Macimum
acceleration and decelervation of the manned capsule will be limitad
co 7g oy ilews,. Ehortiy; after cutoff of the engine (using LOX and
alcoixc;i o propellants) the thrust unit snd extza sylindrical gkin
pection 'wiili_ be napaéated from the fonmrd agscubly conslisting of
z_i'e-enl:ry. cone piun inatrument compariment plus missile nose cap.
}sfter separation this entire asscnbly will be controlled in attitude
by a spatial at‘tituda control systen end compresoed air nozzles
losated in the imptrument compartmant, ‘The attitude of the upper
asslan‘bly wi.il be proguamzed po tl.mt; the re-l-mttr'y cone axls is
approxlmately 20 cjegméa from the vertical, which will insure a
mna-f.i.m'tl ra=outry. After the attitude is thus programmad, the
x:e-a:‘x_.ti:yl cmé will be separatad from the vemainder of the forward

aesenbly and an attitnde concrol systan within the cone will

" wmatatain proper attitude thereafter. Shortly befoxe ree-entxy, a

sot of deag flaps which ave exqually spaced around the circumference

of the re-eatyy cono and hinged to the cone bace vill be rotsted

. to & pogition 90 degrees Lrom the cone axils (maximun drag position).

An Accelémmetar within the cone will monicor decsleration during

Ta=g
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ro~ontry and will assume control of tha drap=£flap systom when
decelaration xeachen apprmcimaitaly 6 to 7g. The drag f.lxapé will

ba progrmned to the rear to keep daceleration below 7g (by rvoducing

drag) during the remainder of the re-sntry phase, Vien the re-entry

cona speod has boen reduced te below Wach 1, & parachuto will be
2xpelled and will slow the cone £o an Impact velocity in the oxdevw

of 50 feet per second. Tupact will occurw at sea and the cone will

- float until xecoverad. The cone will be equipped with the necessaxy

radio beaeon and signel gguipment to insure its detection and early
tecovary by a Naval Task Force. The capsule wili contain an B-hour
air supply for tha paspengar to allow adequate time for recovery

operations. In addition to equipment requived for noxmal operation

‘of the W experiment, the carrier vehicle will be equipped with a

maximun of safety devices for empeliing the maored capsule and

tetutning It safaly ia thoe event of vehicular malfunciion during

fiving, ascant, coast or rementry phases.

6. It has been agreod that ADHA will have systes vesponsibilitcy
and will provida the carrier vehicle, m-cni*.rjr cong and TeCOVery
package (wimilar to JUPITER nooe cone vacovary package). Alr Forco
agencies will provida thae mr.perimmntalj cﬂp&ulé to bo cpiTied within
the wo-entry cone and will design the paychowphynieloegical experi-
menis, provide the animal and huwmon passengeres, ond furnlsh
necedgpary capsule lastrumeantation. Adr Foreo w:i.lll raguest Navy
particlpation in recovery operstion and in ground envirommental

ten t lng 0
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4. Tho project will iavolve the complation and asscmbly of
four wodiiied LEOSTONE (JUPETLER €) thrust units (left over from

Tasaniry progras and mi:_ruquimd' for satellite progran) , special

- Tesconiry conns end passeagexr copsules. Thoay will be schedulod for

flving duxing che poviod of 12 to 18 months aficere indtistion of
project, Of tha four firiags, the first two will carry animal

puassengard whila tlm third and ‘Eoﬁrth iwi.li ‘carry human posoengers.

- The misoile fix:mgu will ba pracaded by a numbczr of re-mt:ry cone

drop teots performed fiom ballﬂnm.

8, Amay Iand requircmcnt by fiscal year is given bolow. fThese

'_fund cﬂtimm:m do not, rapeat, do not, iiciude roimbursement for

ewlaﬁ;ing hardwam in the smouat of 3.5 milifon dallarﬂ. Tunds are

' 'acr;cpt.abla in tha fouvn of R&D, PEP, or any mmbmation thew:aof..

2.955 : -
. 0. PY 1958 e 3285 million L.
' H.oz0 - ~
be  TY 1959 » HOrdhd milldion
i - tgo ‘
Ce HY 1960 » 52530 miillion

B, It is strongly rcmuem‘iad that Lhez sbove 3u~.’.m: pmjc.c!: ba
pmposed by /A to the ﬁﬁvmweq Reamrch Projants m;ancy without

dalay m‘:ﬂ vithout furthor attampis at coordisation vith Ilq, USAF.

- Buch actloa in decwed nocegeary in ordex that ARPA may hava official

koowledse o"_.E the Amy's capabilicy to support a joim_: project bafore~

_d&:ﬁnielyz.ﬁir i&bzéaupro;}ani‘.-ia -appwoveds The jeint projoct outlined

above has obvious advantageos which cannot be over-emphasizad:

a. The A& mnpm‘imem; will provida the inittal step

towaxd the dovelopmant of mannoed orbltal und ppace vehicles and, of

CAUAR=CE 4718 s
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S N " MEETING ATTENDANCE ''MVH"

3 MARCH 1958
NAME ORGANIZATION POSITION
G. Heller Army Ballistic Missile Agency

David W, Woodbridge
V. E. Snowl

Otto C. Winzen
Richard G. Revord
Julian E. Ward
George R. Steimkamp
Rudol £f Hermann
Bernard Johnson
Raymond 0. Fredette
Harold V. Hawkins
T. J. Dylewski

'J. H. McClow

M. E. Huston

"W. A, Mrazek

H. H. Koelle

D. W. Barton

James W. Carter

F. L. Williams

J. H. Graham

George Bucher

J. R. Bruce

Arthur W. Thompson
C. C. Parker

Capt G.M. Montgomery
R, E. Lindstrom

0, €, Jean

R, I'. Hoelker

ABMA

Winzen ResearcH, Inc.
Winzen Research, Inc.
Winzen Research, Inc.
S5AM, USAF

SAM, USAY

University of Minnesota

Coolk Research Labs

Cook Research Labs

-Coolk Research Labs

Cook Research Labs

Cook Research Labs
ABMA, 5 & M Lab
ABMA, § & M Lab .
ABMA, S & M Lab
ABMA, 5§ & M Lab

¥

ABMA, § & M Lab

ABMA, 8 & M Lab

ABMA

ABMA

ABMA

ABMA
ABMA
ADBMA

ABMA, S & M Lab

ABMA, Aercballistics Lab
ABMA. Aeroballistics Lab

Research Proj Off.
Research Proj QfF.
Consultant
President

Asst. Sec.

Deputy Ch, Space Med.
Ch, Space Medicine
Professor

Project Engineer
Asst, Director
Asst, Director
Staff Engineer
Staff Engineer
Recovery Pro] Engr
Director

Ch, Prel. Design
Asst. Rec. Proj Engr
Project Eagr
Project Engr
Research Proj. Off.
Research Proj. Off.
Regearch Proj. Off.
Research Proj. Off.
Missile Firing Lab
Control Office
Project Engr
Flight Mech.

T141oht+ Marh
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George R. Steimkamp
Rudoelf Hermann .
Bernard Johnson
Raymond 0, Fredette .
Harold V. Hawking
T. J, Dylewski

J. H, McClow

M. E, Huston

W. A, Mrazek

H. H. Koelle

D, W. Barton

James W. Carter

F. L. Williams

J. H. Graham
George Bucher

J. R. Bruce

Arthur W. Thompson
€, C. Parker

Capt G.M. Montgomery

R. E. Lindstrom

. C, Jean

« F., Hoelker

. J. Finzel

. G. Paul

. A, Kroll
G

« oimons

a
R
A
H
G
D
J. Kuettner

L. Stublinger

Wernher von Braun

— -

—_—

SAM, USAF
SAM, USAT
University of Minnesota

Cook Réséﬁrch Labé

- Cook Research Labs

‘Cook Research Labs

Cock Research Labs
Cook Research L?bs
ABMA, 5 & M Lab
ABMA, 8§ & M Lab
ABMA, S & M Lab
ABMA, § & M Lab

ABMA, § & M Lab

ABMA, 5 & M Lab
- ABMA

ADBMA

ABMA
ABMA

ABMA
ABMA

ABMA, S & M Lab

ABMA, Aeroballistics .Lab
ABMA, Aeroballistics Lab

ABMA, 5 & M Lab

ABMA

ABMA, S & M Lab

A.F. M.D.C.

A,F. C.R.C.
ABMA

ABMA, Dev Opr .Div

Deputy Ch, Space Med.
Ch, Space Medicine
frofessor

Project Engineer
Asst. Director

Agst. DMrector

Staff Engineer

Staff Engineer
Recovery Proj Engr
Director

Ch, Prel. Design
Asst. Reé. Proj Engr
Project Engr

Project Engr
Research Proj. Off,
Research Proj. Qff.
Research Proj. Off.
Research Proj. Off.
Missile Firing Lab
Control OQffice
Project Engr

Flight Mech.

Flight Mech.

Deputy Rec. Proj. Engr
5 & M Lab

Ch, Fuselage Design

Space Biology
Physicist
Research Proj. Off.

.Director
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DEVELOPMENT PROPOSAL
FOR

PROJECT ADAM

A, INTRODUCTION

1, DObjective

This project will be the initial phase for a program to meet the
U 5. Army requirement to improve the mobility and striking power of U. S.
Army forces through large scale transportation by troop-carrier missiles,

The objective of the proposed preject will be to carry a manned,
instrumented capsule to a range of approximately 150 gtatute miles; to
perform psycho-physiological experiments during the acceleration phase and
the ensuing six minutes of weightlessness; and to effect a safe re-entry
and recovery of the manned capsule from the sea.

2.. Scope and Significance

Existing hardware and recovery techniques available to the Army
Ballistic Missile Agency make it possible to accomplish the above objective
during CY 1959. Realistic estimates show that the first man can be trans-
ported by missile within 18 months from receipt of authority and funds.

Use of the reliable and derodynamically stable REDSTONE Missile will provide
maximum assurance of success. The cholce of a trajectory with a maximum
altitude of 150 miles and a range of the same magnitude will allow heoth
accelerations and heat transfer to be kept well within acceptable limits.

An uninterrupted zero-gravity flight of more than six minutes will be
achieved.

The well-defined scope of the project, its reasonable cost, its high
safety factor and the immediacy with which it can be accomplished will
provide, at an early time, a wealth of cruclal information required for
future troop transportation projects. Specifically, it will supply funda-
‘mental knowledge on human behavior during transportation by rocket, cabin
design criteria, recovery techniques for manned re-entry vehicles, emergency
escape proceduresd, and data transmission techniques.

In addition it will, as a pioneering achievement of the highest order,




enhance the technological prestigé of the United States in the eyes of
ite friends, allies and citizens.

3. Participating Apencies

The proposed project will be an Army sponsored effort with partici-
pation by: '

: a.. U. 8. Army Ballistic Mlesile Agency (overall system
regponslbility). ' }

b. U. 5. Army Medical Service.
c. U. 5. N. Task Force for recovery operations.
d. BSelected contractors.

Medical cooperation of the other armed services will be requested
through the Surgeon General, U. $. Army.

D. DESCRIPTION OF EXPERIMENT

1. Equipment and Methods

a. QCarrier Vehlcle

The carrier vehicle (Fig. 1) will consist of a modified
REDSTONE thrust unit and an instrument compartment as used in satellite
and re-entry firings (JUPITER C components no longer needed for re-eutry
and satellite firings).” A conical nose cap will replace the upper stage
-agsembly normally carried on the satellite vehicle. An additional cylin-
drical skin section of approximately nine feet in length will be inserted
between the thrust unit and the instrument compartment. A heat-protected
recovery body, of essentially the same shape and dimensions as the full-
scale JUPLTER nose cone, will be carried within this cylindrical section.
The recovery body will be installed with the spherical nose cap toward the
aft end of the missile and the cone base will be attached to the base of -
the instrument compartment., The man-carrying capsule will be a cylinder
of approximately three feet in diaméter and five and one-half feet in length.
It will be of double-wall construction with the inner and outer walls
separated by an insulating and sound-proofing material. The cylinder will
be inserted through a port In the missile skin into the re-entry cone near
its junction with the instrument compartment so that the capsule axis is
perpendicular to the cone and missile axes. The human passenger will then
be in a reclining position relatlive to the missile thrust axis and will
remain in that position throughout the entire flight so as to keep acceler-
ation effects to a minimum. '
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b. Sequence of Events‘

The missile will be fired into a trajectory with an apex of
approximately 150 miles and a range of approximately 150 miles (Fig. 2).
At approximately two minutes after 11 ftoff, the missile will reach the
cutoff altitude of 200,000 feet and its maximum ascent acceleration of og
(rig. 3). '

Shortly after cutoff of the engine, the entire nose asgembly, including
 the recovery bedy, will be separated from the remainder of the missile, and
the 6-minute weightless coasting period will begin {three minutes before
and thrtee minutes after apex).

Petween cutoff and apex, the entire double cone assembly will be
controlled in attitude by a spatial attitude control system and compressed
air nozzles located in the instrument compartment. The attitude will be
programmed so that the recovery body axis is aligned with the re-entry
tangent (160 degrees from the vertical).

During the weightless coasting period, multiple measurements of physio-
logical, psychologlcal, environmental, and technical nature will be tele=-
metered to earth and simultaneously recorded on magnetic tape within the
vehicle. In addition, motiom pictures will be taken of the ipstrument
panel, the occupant, and the view of earth as seen from the capsule. By
means of mirrors, prisms, and observation ports in the capsule, the occupant
will also be able to observe the earth's surface.

The passenger will be subjected to a number of proficiency tests during
the weightless period. Such tests may, on the second manned flight, include
the operation of a control device, with which the passenger could over-
ride the automatic attitude comtrol system within safe limits.

At apex, the recovery body will be separated from the remainder of the
forward assembly and an attitude control system within the cone will main-
tain proper attitude thereafter. When this second separation is complete,
a set of drag flaps which are equally spaced around the circumference of
the recovery body and hinged to the cone base will be rotated to a position
90° from the cone axis (maximum drag position). As the recovery body |
descends to an altitude of 300,000 feet, a period of measurable deceleration
will begin. Ap accelerometer within the recovery body will monitor decel-
eration during re-entry and will assume control of the drag-flap system
when deceleration reaches 7g at approximately 110,000 feet altitude. The
drag flaps will be programmed to the rear to keep deceleration at 7g (by
reducing drag) for approximately 15 seconds, after which time the deceler-
ation level will begin to fall off rapidly.

At 10,000 feet, when the recovery body speed has been reduced to below
Mach 1, a ribbon parachute will be ejected and will impaxt a shock load
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of approximately 6g for less than one second. The parachute will slow
the recovery body to an impact speed of the order of 50 feet per second.
The resulting impact deceleration load will be approximately 5g and the
cone will submerge to a depth of a few feet, from which it will return
and float in a stable position. :

Electronic and light beacons and dye markers will alert naval vessels
and helicopters as to cone location so that rapid recovery may be effected.

'
a

2. Current Capabilities

In order that development personnel may concentrate on the primary
objective - the study of a human being during missile transport - it is
important that the experiment be based on proven, reliable hardware and
existing capabilities, and that the technical problems and hazards inherent
in "pushing the state of the art" be avoided.

a4, Baslc Carrier

The first requirement is a safe carrier which is aerodynamically

stable during ascent. This will eliminate the .dangers of unstable missile
which, in case of englne cutoff or control failure, tumble and instantly
destroy themselves in violent explosions. In addition, the carrier rocket
should be amply tested and operational. These two requirements exclude,
for this early experiment, the intermediate range missiles such as THOR
or JUPLITER, since nelther is aerodynamically stable nor adequately tested.

. The REDSTONE thrust units available from the terminated JUPITER C Te-entry

program are reliable work horses and aerodynamically stable. Such units
will soon be available and are well along in various stageg of fabrication

- and. dssembly. As of 1 April 19538, a total of 39 REDSTONE Missiles have
been fired, including six of the elongated (JUPITER C) type. An evaluation

of these 39 R&D firings indicates a considerable number of small deficien-
cies such as control failure during terminal guidance, fallure in the
arming and fuzing ecircuitry and the like. But from the standpoint of this
project, 38 out of the total of 39 REDSTONE firings would have offered the
pDSSlblllty of safe recovery of the occupant. The REDSTONE thrust units

. and the engineering adaptation to the manned experimert will be ABMA's

principal contribution to the proposed project.

b. Cagsulé '

The next requirement is for a sealed and instrumented capsule.
To avoid duplication of effort and funds, the Army plans to capitalize

~on the experience and techniques developed by the U. §. Alr Force and the

U. 5. Navy. For example, a capsule similar to that used by the Air Force
in ite project '"Man-High", in which a manned balloon gondola was carried
to an altitude of 100,000 feet, might be employed. Such a capasule 1s
thus a current capability, The "Man-High" balloon capsule contractor,

4
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Winzen Research, Inc. (WRI), is a possible contractor.

©. Bio-Medical Aspects

The armed forces medical services possess an excellent
capability for the design of required bio-medical experiments. Through
participation of the NRC-Armed Forces Bio-Astronautics Committee (presently
being organized), an optimum bio-medical program is assured. Primary
medical responsibility will be exercised by the Army Surgeon General.

d. Recovery Body

The recovery body in which the space capsule is imbedded will
follow closely the configuration developed during the JUPITER nose cone
re-~entry program. The maximum heat input to be expected in this experi-~
ment will amount to only one-elghth of that encountered in the afore-
mentioned project and will not affect the interior of the capsule. This
aspect of the project is again an ABMA capability,

e. Recogvery Package -

The recovery of the capsule will follow the methods of the

- JUPITER nose cone recovery system successfully developed by the Cook
Rerearch Laboratory (CRL) who will supply the necessary parachutes, marker
and timer systems.

f. Contreol and Telemetering

The seclution of control and telemetering problems is an ABMA
capability.

Some development work is required for the manual stability control,
the drag vane control, and the emergency escape system. They do not present

basic development problems.

3. Proposed Primary Responsibilities

REDSTONE Missile ABMA
Capsﬁle _ WRI (wﬂéen Research, Inc.)

‘ is under consideration
Recovery body S : ABMA
Recovery and locators ' CRL (Cook Research Laboratory)
Emergency ejection : ‘ CRL




Selection and preparation of . U.S, Army Medical Services
the blological passengers and
biological experiments

Emergency ground tests CRL

DBalloon tests ABMA

Missile firings, including ABMA

tracking

Integrated systems management ABMA
Instrumentation ' To be determined
Telemeter, onboard and ground To be determined

C. DEVELOPMENT PLAN
1. Schedule

After project initlation, a series of wind tunnel tests at ABMA
will serve to determine optimum configuration of the recovery body includ-
ing drag vanes. This will be followed by engineering and fabrication of
12 recovery bodles by ABMA.

Possible development of the capsule at Winzen Research, Inc. will be
paralleled by preparation of the elongated REDSTONE thrust units at
Chrysler Corporation Missile Division and by the development of the
recovery system at CRL under Army contract,

The first integrated recovery units are expected after an estimated
ten months. They will be subjected to a series of drop tests from two
million cubic foot plastic balloons at 90,000 feet. The balloon ascents
should be couducted from a Navy vessel (''‘baby carrier'"). 1In at least one
of these tests, a downward-firing solid propellant rocket will augment
velocities. While the first drops will be made with unoccupied capsules,
two tests will carry animals. It is contemplated that at least one manned
balloon drop will be made, '

Missile firings are scheduled to start one year after initiation. A
total of four firings, at three-month intervals, is planned. The first
two missiles will carry animals, the third a human subject without manual
control, and the fourth a human subject with manual control. It is
expected that the first manned troop carrying rockef will be launched in
the last quarter of CY 1959 if the project 1a approved in 2nd quarter,

CY 1958. Final evaluation of data will be available two years after
initiation.




This program is condensed in the attached schedule (Fig. 4).

2. Fund Requirements

Total fund requirements for this four-missile project are as
follows. Costs are in millions of dollars and do not include missile
hardware already available for application to this program, the value
of which is 3.5 million dollars.

'

FY 58 ' 4.750
FY 59 _ 4.550

FY 60 o - 2.080




D. CONCLUSIONS AND RECOMMENDATIONS -
1. Conclusions:

(1) Information on the psycholeglical and physiolegical reactions
of man during missile transport is urgently needed if the Army is to meet
its requirement of improvement in troop transport and increased mobility.

(2) Hardware and methods currently available can be employed to

transport a man by missile during CY 1959, 1f agpgressive action is taken
immediately.

(3) The reliable REDSTONE missile hardware available to the Army
Ballistic Missile Agency together with the experience and medical techniques
developed by the Armed Services and their aero-medical research agencies
offer the most immediate means for accomplishment of such a project.

2. Recommendations:

(1) That this project be approved as the next significant step
toward the development of a U. 5. Army capability for the transportation
of troops by ballilstic missiles.

(2) That FY 58 funds in the amount of 4.750 million dollars be
provided the Army Ballistic Missile Agency without delay so that the goal
of transporting a man by ballistiec missile during CY 1959 can be met.

E, TECHNILICAL DISCUSSION

1. 0Observational Program

Measurements during proposed firings will embrace the areas of
human reactions, capsule envirq%ent, vehicle behavior and special cobserva-
tions. While detalls of this program are not yet firm, it can be antici-
‘pated that the following measurements will be needed in these areas:

(1) Human reactions

Electrocardiogram

Blood pressure
Resplratory rate and depth
Galvanic skin resistaﬁce
Two body temperatureé

Motion picture coverage of passenger
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(2) Capsule enviroment
Y

Capsule preséure

0o partiél pressure

G0y ﬁartial pressure
Capsule air temperature

Capsule skin temperatures

Humidity

Cosmic radiation

Gravitational forece (for Weigﬁtlessness determination)
Noise

Vibration

(3) Vehicle behavior:

: A great number of standard vehicle measurements will

be made (Mach number, accelerations, angular rates, pressure, attitude,
surface temperatures, angle of attack in pltch and yaw, etc.). Sequence
of events (separations, drag-vane operations, parachute release, etc.) will
also be measured.

{4) Special observations:

The measuring program will include a number of special
observations not yet fully determined. - They will include wide angle
motion and still pictures of ground, sky, passenger and the flight se-
quence. Data will be both telemetered and stored on vehicle-borne tape
recorders. Television transmission of pictorial data is contemplated.

2. The Capsule !
The capsule as proposed by Winzen Research, Inc.,, (Fig. 5) is
a cylindrical structure of 5.5 feet in length and 3 feet in diameter.
{The REDSTOWNE diameter is 70 inches). This will necessitate selection
of a small passenger. The capsule will have double walls separated by

plastic insulation for protection against vibration, noise and temperature.

The end plates will be temperature-protected and will contain windows
" with wide angle viewers. The internal structure will be a removable
single unit (Fig. 6), to be separated by a spring-loaded control lever.

9
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The capsule will be stress tested for 15g.

The human passenger will have an instrument panel informing him of
conditions and events expected to be of interest to him., He will have
UHF and VHF communication with launch point and recovery task force. The
total weight of the occupied capsule will be 900 pounds,

The climatic control of the capsule follows the concept of the '"Man
High" project with the exception that, in view of the short flight time,
sea level pressure will be maintained.

3. Emergency Provisions

Since the most critical conditions from a safety standpoint
generally prevail during launching, means will be provided to eject the
-manned capsule on ground command while the missile rests on the launching

platform (Fig. 7).

In the event of such an emergency ejection, the trajectory of the

capsule will carry it outside the danger zone into a specially constructed
 water reservoir. A 4-foot parachute will stabilize the capsule before
water Impact. - '

During ascent, emergency ejection is possible until the vehicle
 reaches Mach 2. In this case a 46-foot lightweight ribbon parachute will
- 8low the capsule ‘after the small 4-foot first stage chute has been deployed.

4. The Recovery Body

- The recovery body as proposed by CRL and ABMA is a heat-protected
cone of 8,5-foot length and 5.5-foot maximum diameter. It carries the
horizontal capsule in its widest upper section (Fig. 5) and has a gross
welght of 2,500 pounds,

To eliminate Intolerable decelerations during descent, the cone is
drag-controlled, Adjustable drag flaps of approximately three feet in
length are attached to the maximum-diameter section and will improve the
aerodynamic stability of the cone (Fig. 8).

t

By varying the deflection aﬁgie, the total drag area of the cone can
be changed by a factor of 5. An acceleration-sensing control will actuate
the drag flaps hydraulically. 1In this way, the sharp re-entry g peak will
be cut off at a tolerable level. 1In the deacent from 800,000 feet (150
miles) a cutoff at 7g (M = 6) is acceptable and achievable. The duration
of the 7g load will be approximately 15 seconds.

An attitude control system will keep the cone axis in alignment with
the trajectory to eliminate normal accelerations., Reference data will be

10
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provided this control system by the stabllized platform of the double
cone before separation. Reaction jets and nozzles using compressed air
will stabilize the cone in all three degrees of freedom.

A manual over-ride can be provided to permit the occupant to steer
the attitude of the recovery body with a control stick while it 18 above
the atmosphere, An interlock system will remove the manual capability
if a given time, angle or angular rate limit is exceeded, and will return
the system to automatic control. Since heat input is moderate, heat
protection can be provided by a 0.,25-inch fibexglass coating with a

weight of about 175 pounds. Maximum skin temperatures will not exceed
400°C.

The parachute recovery system will be located at the base of the
body, 1t will operate by pyrotechnic ejection with barometrié control,
Electronic, acoustic and optical locator devices auccesafully tested in
the re-entry cone program will be employed,

To keep the recovery body in a stable floating position after water
impact, water will be allowed to enter the cone envelope.

.5, Instrumentation and Télemetry

_ ‘A telemetry system utilizing approximately 26 sensing devices
'is planned to transmit biologlical and/or physiological data and capsule
envirgmental data. 1In addition, several of the eventa data are included
to give information on the operation of the recovery package. The
physiological data will include such readings as pulse, blood pressure,
body temperature, etc., as mentioned previously.

" A television system having a sufficient resolution 1is. considered’
desirable for observation of the passenger during transport, The TV
- system would probably require a separate transmitter.

Two means of volce communication to the ground are proposed as follows:
" one separate transmitter and one voice channel on the telemetyy system.

. The following ltems are the estimated instrumentation for the nose
cone: ' ‘

‘1. Approximately 30 to 35 sensors (total)

2, One telemetry system including transmitter (30 to 35 information
channels including an undetermined number of commutated channels)

3, One TV transemitter

L, One volce communicatilion transmitter,

11




The required number and arrangement of antennas is presently under
study. A number of antennas will be needed on the nose cone section in
addition to some parasitic arrangement on the cover. Also under study
are the ground facilities for TV and voice coverage; however, preliminary
studies of all the above problems are being made by ABMA,
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Cormonts Lo Mi‘ Forece Prescntation on Mon-in-Spoce
GRDAB-DV Projects

Advonced Recearch Projects  Divector, Research 19 May 1956
Mpencey, APTN: Do Ho Yok  Projocts Jab, DCID ARA

1. The uwdersimpred apprecloted it wery grcaily to be invited to the Alr I‘atrce
_ premntaﬁiqn on curvent Monein-Space Projects. In the following, a few comments ore
offered rogording these projocto. Yhoy followed from discusslons of the wdersimed
with other members of AMA, and ghould therelore be consldered as xeflecting the
opinion exd the experience of porsomnel ab [EMA. | |
2+ Thae overall plan for the develomeat of a Man-in-Space capability is well
concelved, with possibly two exceptiouns: l
&s The tinme schedule otbached to the Alr Torce propossls appeoaxrs o0 optimipe
- %ic in view of actunl misslle dovelopment sehodules encountered in previous Army,
Navy, aud Alr Force projects. (Sce Pavegraph 3A.)
b It 10 considered adviseble to include in & Msa~ineSpace Program os on
1nte§;ra:!. part o few rockelh lounchings of recoversbie pouned copsules. Such rocket
: 1aumh.$.ngts hmre boen proposed ln connactlon with an Awvny Rocket Transportation
- Projecr’a. (See Pux‘aggrapha 3C and D.)
3. Cmmnenta.
fie  The develomment tive required to develop a misegile inte a vehdcle safe .
- enocugh 4o corry o nen should zw‘b be ;mﬂaras‘cim:be&. L perded of at lemst tuwo yeors
" phouid bo aﬂ..'lmfed aiter the Dlret :['ully succasnful £1light belfore e o ig enbrusted 1o
& vocket vehicle. The Nuvajo, fov ewtmple, never reached this stabe of relisbility.
The Redstone had 1o First sueceseful flight in 1953, bub not befove 1956, or even
1957, vould one have considered o pub o manned capoule luto tho Relstone. Juplter
ond S vore launched successfully cme yeor ago, bub et lcast one, possibly two,

nore yonrs of ';i;as-t;ing and dmprovenzal wiil be necessary boiore elther one io
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Copaoed vohdcole, the patuwral yprocedure would be to ghut down the wotor, or to lmmctivate

ORDARSNOY R
BUBORCE:  Cormonts to Alr Forca Pectcatuticn on MonelneSpuce Projocts 19 Moy S8

rolichlo cpough to corxy 8 mane Thin testing tiue goes wp cousidersbly 42 medificaw

tionn like socond gtogen or new fuels ave introduced. A 'z:smr meslle system, cuch as

the fluorine-fucled Thor vith a cocowd slage, showld bo ellowed a mindimm of one andd

ons hall yoars for dovolopment, and thon b lesst tun yoors of testing beforeo ¢ man |

;a it aboards The Diret mmaned KRkt with this e:y*mteﬁ chowid theyefors not bo

expecied belora eoxly 1962. Mhaonef £ildghts lovolving Tiian micsiles may m‘k Yo

- Tenglblo bofove 1963 or 190k, in view of tho fect thot the £lrst nermal Titon for

ground use hue ot beon lavneled yat. | e A‘E‘-Im.}, whilch bad its Direst fhipht test

. in 3957, ie mw’tner example for the loag desting time repdred Yo nele oven & almmla

wlecile, not prepured for marned orbital £llpht, rellebloe. .ﬂ:é the present tins,
thore ere still turborpump Lodlurves in the Juplier, i Thow, ond the Atloss

| N. The moot common fallures of wdasdies occur elther itn the propulsion

| systom ov 4n the guldence und comtwol syostem. IE such o failwre should hoppen in @

and rero the galdonca ond conbtwol systam, and to bove the wan boll oub when, durlng
the emsuing free conubing (e wncontrolled) £light, the vehiclo has yeoched an
~altitle which 1o sefe for parochube Ugczrzri;ﬁ.on; This provedure is fonmlble only

i the mloslle L0 aovodynordeally ohable.  Xf 1t 16 aovolynaudeally wostabla, it

will Tl 1w peohdbitive anglas of aﬁ-’m;'ck woon loss of theust, or loss of contaol,

._ end :v"c- will é}qpluaa within o Pracblon of ¢ sooond. There would be no time Lor bLalle
| out. While the Redotonse ic en sovolynomically steble wmisclle, all the ncwer misalles
(Tnow, Juplter, Atlas, Tlten, Polewln, oad Fershing) ave wasteble. This declaive
dij;”‘fmlrencta manns thm‘h*’t&ie newer mlociles mst rooch eves e hicher depxes of relichbi-

lity then tho Redatone before they oo sulbed for mouned fiight.

!

2




ORDAB-DYV ' _ - .
- SUBJBCR:  Conments to Alr Foveo Frepratotion on Vanein-Space Projects 19 Yoy 53

G Monmned orbliol £iishit Lavolves three majow protilem avens: (a) to take
l the man up into the orbit) (b) to keop him alive in the orbity (e) to bring him dva
- B0 coeth opgndn. Boch of thopo ayons consiots of a 1t 15@ muhor of sub-problomg;
.'i:ha third axon, for mm!;mle, includen the folloving: orlaniing the satellite bofore
tho rotro~roctiol 46 flved; fivdog the rcztm-roalae*b; cax;'i:rﬁlling the re-entry anglae;
bz-wmngr the high velocity in e e IP.;yLm of the ohnoophore; absorbing 'hhe |
ra=enby hoab; applylng dragbmmaa, dapleoylog o povechube; inpechting in wntor;
Fleoting on the wober; sending signolo for the redvloving erows; finding the
. Rloating capoule by retirleving c:mm; ond flnally, recovery fom Ithe wetelrs
| 1% 45 belleved that 1t vould he very reassaring for the humon paaaongaf,

 ond mlimim Far the project ewsinvor, 10 some of the a.lmm; covntieons Teohlamn
conncctod with monzed orbital, flight could be aclvé& in chowbtr Tlght teots before
the £ives muonoed saltellite :E‘.’I;lp_;hw‘:‘..lr Yhe peopollod zmjn."'%; ;cﬂ? the aseenty ball-ounk
mnewers durdyy this phose; wightless periods of soveral mlnutes duretionss
copsule ordentailon during Gesconty dyag-broke opevetion; porachube deplovment;
Ipact dn water; aod the couplete yecovery omm-%:im; enn bo tested cut in an n.lnioc—rb
perfoct mannoe by chooting o wonned copsule with a prockoh 'i:hx'ough 5 ballistic trejooe |
tory of modest altitude (about 150 mides). The velocity vegion arownd Mach mmber 5,
vhich 20 a vory essentdol, ond still ﬁn%i:a:a'ised, phose of the ye-onbry menouwer, ould,
bek'thm"oua}ﬂy Investigated. It o very strongly woccmmonded that this muned rocksd
Piight Lo dnported in the Mon-in-Spoce Progrom ao on fuboscal part.

Ds Tha Use S« Avoy hos o rmie,mwan' oub Lo transport mon end mleriel over
digtonces of soveral hwdred miles by rockeb vebicles. Studies tmd invesmaatimm
hfezmmg on 'i;hia project axae prescutly widlervay ot the fvnyr Bollistic Miselle Agenoy.
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BURJECEs  Coments to Alr Peree Prosentation on VaneineSpace Projects 19 Moy 50

Ag o Tirvot stop townrds the problom of transport by rockets, the Avmy Dalllobic |

Mlonile Apcency boa prdpo:sed Bo exteblish o project which provides for the 150 mile

tranoport of o mon by o moedlfled Roedptono Missile. Detolls of this project arve

described in tho atinched brochuwra (“Brojeet Mo'). The duretion of this projcot

1o obout 10 monthe from indtietlon, duncluding twe maymed rocket fiights.

Bince the technical problamy to be solved in connection with this project

ore co intimebely releted to problams encountered in o MManwln-Space” Projeet, 1t

1o sugrested that the My Force toke Sail edvanbtoge of the vxperience gnd the datn

¢galned in Project Mdm. It should Lo pointed oub tholb the major problems to be

golved in conncetlon with momned satellliite recovery are no longer hend or trajectory

Problems; theoe questions con be anowvered with prescutly availeble knowledge. The

modn problems ore of technologienl and procetharal nodvre, and they cen be solved

satislactorily only by an experimentol approach. It is therefore suggested that the

Aivonecd Beoearch Projects Mgency, vidle supportlng the Alr Foree's Man-in~-Jpace

Project, give its fuill support to Project Adom oo an indispensible part of any progrom. -

vhich cuvigions manned patellite £light.

ERNSP SIUHLINGER
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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF RESEARCH AND DEVELOPMENT
: WASHINGTON 25, D. C.

ORD/I 8587 (9)
27 June 1958

MEMORANDUM FOR RECORD

SUBJECT: Conference with Director, Central Intelligence Agency (1)

1. On 26 June, by dirvection of the Chief of Research and Develop-
ment, and with the concurrence of the Secretary of the Army, Major
General John B. Medaris, Commanding General, Army Ordnance Missile
Command, accompanied by Colonel Robert E. Coffin, Chief, Missiles and
Space Division, OCRD, called on Mr. Allen Dulles, the Director of
Central Intelligence Agency to discuss AQMC's Project ADAM. General
. Medaris outlined the nature of the project as a REDSTONE missile fitted
with a special recovery capsule which would allow carrying a man to an
altitude of about 150 to 175 nautical miles. He stated the program
would require about $9 million in FY 1959 and approximately $2.5 million
in FY 1960. The project, if started mow, could be completed in December
1359. Mr. Dulles and Mr. Bissell, CIA, evidenced great interest in the
project. General Medaris asked if CIA would be interested in financing
a portion of the project. Mr. Dulles stated he is interested to the
extent that he would 1like to fund a portion of the project, however, he
cannot make a commitment on money at this time. He will investigate the
feasibility of using CIA funds for this purpose with the Director, Bureau
of the Budget and will inform the Army through the Assistant Chief of
Staff, Intelligence.

2. Mr. Dulles was particﬁlarly Interested in the use of this
vehicle as a resupply vehicle particularly if this capability could be
developed quickly.

3. After a discussion as to how this should be staffed through
governmental levels, Mr. Dulles stated he felt Presidential approval
would be required prior to actually launching a man in a missile. It
was agreed that the Office, Chief of Research and Development would
" immediately initiate an action to establish Project ADAM as an approved
" formal Army development project. 'The details of funding would be worked
out at a later time. Mr. Dulles promised full support and stated he
Intended to ‘discuss this project with Dr. James Killian again. Mr. Dulles
indicated that Dr. Killian had previously indicated enthusisam for this
project. .

4. General Schow, ACofS, Intelligence, was informed of the above
at about 1600, 26 June.

Copies furnished: . ROBERT R. COFFIN
DRD (2) . Colonel, GS
S&5 (2) Chief, Missiles and Space
ACST Division

CG, AOMC

—
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Y ADVANCED RESEARCH PROJECTS AGENCY Y
Washington 25, D. C.

11 July 1958

MEMORANDUM FOR THE SECRETARY OF THE ARMY

SUBJECT: Project ADAM

In order that you may be fully informed concerning ARPA
decisions as they affect advanced research projects proposed by the
Department of the Army, this Agency has carefully considered Project
ADAM in connection with its merits as a part of ;the Man-in-Space
program, It is felt that the cost of the progect cannot be justified in
terms of its contribution to this program, and we can not, therefore,
1nclude 1t thereln. If the prO]ect Ty be carried out for the fact of

receive’ 1nformat10n on applicable data.‘

While the decision respecting our Man-in-Space program must
be consgidered firm, I should like to assure you once again that it
remains ARPA's intention to utilize the Army's research competence
to the maximum extent consistent with program fiscal and policy
considerations, .

This Agency, being research oriented, cannot appropriately
participate in activities of a non-research policy nature relating to
roles and missions of the several Military Departments. On the other
hand, ARPA cannot, and will not fail to consider the research
capabilities of any organization, including those of the Department of
the Army, with the capability to contribute to the advancement of our
scientific space and ballistic missiles defense research and develop-
ment effort,

/s/ Roy W. Johnson
ft/ Roy W, Johnson
Director '

pk |
/ZU ‘ J ! xd
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15 AUG 58 C7f3/ﬂ¢ /'9’
MEMORANDUM FOR THE SECRETARY OF THE ARMY
SUBJECTS PROJECT ~ADAM"
REFERENCE IS MADE T YOUR MEMORANDUM DATED

g AUGUST 1558,

I RECOGNIZE THE MANY ELEMENTS IN
SUPPORT OF PROJECT "ADAM" OUTLINED IN
YOUR -MEMORANDUM. HOWEVER, IN THE
LIGHT OF CURRENT SOVIET DEVELOPMENTS AND
CERTAIN OTHER PROGRAMS RELATING TO THE
MOVEMENT OF PERSONNEL IN A SPACE ENVIRON-
MENT,; THE NATURE OF THE PROJECT SUGGESTS
THAT DECISIONS REGARDING IT SHOULD
AWAIT FURTHER STUDY.

IN VIEW OF YOUR INDICATION THAT THE

DIRECTOR OF CENTRAL INTELLIGENCE HAS CERTAIN

INTERESTS IN THIS PROGRAM, I HAVE



—

AKSED THE DIRECTOR OF THE ADVANCED RESEARCK

PROJECTS AGENCY TO CONSULT WITH YOU OR

YOUR DESIGNEE AND, ASlAPPROPRfATE,'

TO ARRANGE FOR NECESSARY DISCUSSION

WITH THElDIRECTOR, CENTRAL
INTELLIGENCE. IN THE EVENT THAT ‘

A MILITARY OR PARA=MILITARY JUSTIFICATION
FOR THIS PROGRAM, NOT PREVIOUSLY CONSIDERED
AND NOT COVERED BY OTHER SIMILAR PROGRAMS
ALREADY APPROVED, CAN BE DEVELOPED,
INCLUSION OF THIS PROJECT AS PART OF THE DOD
RESEARCH PROGRAM MANAGED BY ARPA

CAN BE RECONSIDERED.

' SHOULD CONSULTATION BETWEEN THE DEPARTMENT
OF THE ARMY, ARPA, AND CIA LEAD TO THE
CONCLUSION THAT PROJECT "ADAM™
'HAS RAMIFICATIONS BEYOND THE RESPONSIBIPITIES
OF THE DEPARTMENT OF DEFENSE, IT MAY
THEREAFTER BE REFERRED BY ARPA TO THE NATIONAL
AERONAUTICS AND SPACE COUNCIL FOR FINAL
DETERMINATION AS:-TO WHETHER THE PROGRAM
SHOULD BE PURSUED AND BY WHICH
GOVERNMENT AGENCY.

/5/ DONALD A QUARLES

(END DA~53)
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Washington, D. C.
November 12, 1958

MEMORANDUM For Dr. Silverstein

Subject: Assignment of vesponsibility for ABMA participation in NASA
. manned satellite project.

Reference: ‘Letter 10/17/58, J. B. Medaris to T. Keith Glennan, {ORDAB -
CL)

L. The AOMC in the reference letter raised certain questions about
the assignment of responsibility for the proposed ABMA participation in
the NASA manned satellite project.

2. 1In general, NASA will act as systems manager for the complete
project. ABMA should be asked to exercise techunical responsibility on
those matters dealing with the interplay of missile and capsule design
characteristics and missile firing problems. Specifically:

(a) DNASA will exercise management responsibility for the com-
plete system including the flight program.

(b) NASA will, through its contractors, furnish the capsule
hardware and systems and be responsible for checlkout and
operation of all on-board equipment.

(c} ABMA will furnilsh the booster based on the REDSTONE
missile. This will include responsibility for:

(1) Pre-flight engineering and feasibility studies.

(2) Design and construction of booster with necessary
modifications to adapt it to the capsule '

(3) Pre-flight assembly of booster, installation of
capsule on booster, and checkout of booster systems
and of inter-connected booster-capsule systems.

(4) TLaunching of booster vehicle including pre-launch
safety and ¢ountdown procedures.

(d) NASA will be responsible for selection, training, pre-
flight preparation, and in-flight monitoring of the crew.

{e) At present it appears that existing normal AMR responsi-
bilities and procedures for vehicle tracking and data
acquisition will be followed.

{£) Re5ponsibilitylfor the actual recovery operation will be
determined following later discussions between NASA and
AMR, Navy, and ABMA groups.

3. 1t should be understood that the REDSTONE-boosted flights are
only a portion of the whole program and thus problems peculiar to these



Name to Dr.

S5ilverstein -2- November 12,

flights cannot be allowed to force any major design compromises or
 modifications to the manned satellite capsule.

PEP /MAF: 1gs

Paul E. Purser
Aeronautical Research Scientist

Max A, Tapet
" Aeronautical Research Scientist

1958
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UNCLASSIFIED

ORDXM-X Agreements Concerning Responsibility in
S . ‘ The NASA Manned Satellite Project

ORDXM-R ORDXM-X 14 Nov 58

Col Holmes -

1. Confirming our discussion of 14 November 1958, there is trans-
mitted herewith a copy of a NASA internal memorandum dated 12 November
1958, subject: '"Assignment of Responsibility for ABMA Participation in
NASA Manned Satellite Project."

2. The general conditions of this memorandum were discussed by
General Medaris with Dr. Glennan durinmg their meeting of 12 November 1958,
There is mutual agreement between General Medaris and Dr. Glennan on the
division of responsibility between ABMA and NASA in this project, and it
was agreed that the attached memorandum makes an appropriate summary of
the division,

1 Incl GLENN CRANE
Cy memo dtd 12 Nov 58, Lt Colonel, GS
subj as above Spec Asst to Commanding General

Copies furnished:
ORDAB-D
ORDAB-C
ORDAB-CL

FRem Amc Fires /6-1-€5

511d Sutrpeay - X-WNMIO
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UNCLASSIFIED
ORDXM-X REDSTONE Missiles for NASA Man-in-Space Program

ORDXM-R ORDXM-X 14 Nov 58
Col Holmes :

1. Confirming our discussion of this date, Mr. W. J. North of NASA telephoned
the undersigned and requested a cost estimate and finding schedule required to fur-
nish the elght REDSTONE missiles for the NASA man-in-gpace program, Mr. North
stated that our estimates should be based on the following desired firing schedule.
It is noted that all eight REDSTONE missiles are scheduled for firing and none are
planned as hackup missiles. The firings would be conducted:

a. Two during the fourth quarter, CY 59.
b. Three during the first quarter, CY 60.
c. Three during the second quarter, CY 60.
2. Mr. North requested that he be furnished a teletype this date giving the
above information, and it is understood that you will take action on this matter. Mr.
North stated that on the basis of this teletype, he would be able to reply during the

first part of next week to release the funds. This is in accordance with the recent
‘discussions on 12 November 1958 between General Madaris and Drx. Connan.

Copies furnished: GLENN CRANE
ORDXM-C Lt Colonel, GS
ORDAB-C Spec Asst to Commanding General

ORDAB-CL



PROJECT ADAM

Chronology

10 January 1958 Meeting held at ABMA to discuss formulation of

Joint Army-Navy-AF project '"man Very High."

3 March 1958 Second tri-services meeting on "Man Very High"
at ABMA.
10 March 1958 Preliminary proposal for Joint Project '"Man Very
High'submitted to OGRD by TWXK. Info copies
furnished ARPA and 0CCQ,

28 March 1958 Third tri-service meeting held at Winzen Research,
' Minneapolis.
17 April 1958 Project redesignated "ADAM" and proposed as an
Army project in view of AF deéision not to parti-
clpate in "Man Very High." Formal proposal sub-
mitted to OCRD.
16 May 1958 Sec/Army forwarded ADAM proposal to ARPA recom-
mending approval and ARPA funding. ' ;

19 May 1958 Army presentation to ARPA.

26 June 1958 Coples of ADAM proposal furnished CIA by OCRD. J

11 July 1958 Memo from Director, ARPA to Sec/Army stated ADAM
was not considered necessary to '"Man-in-Space"
program and therefore would not be funded by ARPA.
Following statement was included: "If the project
may be carried out for the fact of its contributions
toward other objectives, we would be pleased to

8 August 1958

).

receive informatlon on applicable data."

Memo from Sec/Army to Sec/Def recommended ADAM as

a national pelitical-psychological demonstration,
It alao referred to CIA interest in ADAM . Memo
further recommends that Presidential approval be
obtalned through action by the Operations Coordina-

T : bY ting Board. On recommendation of the Director of
i~ it: LLD (njﬂboifl R&D (Dr. Martin), and contrary to recommendation
» gqﬂ/oﬂ. of Army Military Staff, no mention of Army military
ﬁlL[£+““ 7t e application was made. Defense funding $9 million
'(Qf ﬁfh-A’AJM" Iﬂ f - Y 59 and $2.5 million FY 60 was requested.

In reply to 8 Aug memo, Dep Sec/Def stated that in
light of current Soviet developments and "Man-in-

Space” program already under way, decision on ADAM

i\?
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11 September 1958

AL I T W .
should awalt further study. He recommended that

Sec/Army designate a representative to confer with
ARPA and CIA, and suggested that if a military or

para-military justificatlon can be developed,
incorporation in ARPA programs can be reconsldered,

Army-ARPA-CTIA conference held with Major General
Daley as Army representative. Results of meeting
indicated little chance for approval of ADAM unless
time scale can be compressad.

For later chronology, see Project MERCURY and Army
Rocket Transport Program.
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C-AA 18338
18 December 1958

INFORMATION CONCERNING G&C HARDWARE

PROGUHEIV[ENT FOR ADAM MIS AND JUNO II PROGRAMS

. DISTRIBUTION:

ORDAB-D, Mr. Rees

ORDAB-DG, Dr, Haeussermann

ORDAB-DG,  Mr., Mueller

ORDAB-DG, Mr. Kroeger

(RDAB-DG, Central File

CRDAB-DGC, Mr. Weeks, Mr. Daussman (2)
ORDAB-DGE, Mr. Filchtner

CRDAB-DGF, Mr, Hosenthien -
CRDAB-DGG, Mr. Rothe
ORDAB~DGI, Mr. Hoberg
CRDAB-DGM, Mr, Boehm
CORDAB~DGN, Mr. Farrior
ORDAB-DGP, Mr, Angele
. ORDAB-DGR, Dr, Jasper

" “ORDAB-DGT, Mr. Lindner {3)
CRDAB-DGT, Mr. Brandner
CRDAB-DST, Dr. Kuettomer. |
ORDAB-DST, Mr, Gresver (3) .
ORDAB-DJ, Mr. King™ ™ .
CRDAB-DY, Mr. Constan

{

e
COPY .. /.. OF.25 ¢

' CFM -
(RDAB-DGT/E. Noel/ik/5913
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_ INFORMATION CONCERNING G&G HARDWARE FROCGUREMENT FCR ADAM MIS (MAN IN SPACE)

AND JUNO IT FPROGRAMS.

_ 1. As a result of a meeting held on 12 December 1958 in the Guidance
and Control Laboratory with respect to the proposed programs (Adam MIS

and Juno II, see page & ), procurement of the following hardware in the
G&C area was determined necessary: .

a.. Adam - Redstope (Jupiter C) 8 vehicle program
TAst of principal componsnts

IEV-3 Stabllizer Ass'y
Gyros, pitch and yaw-roll
Integrator with junction box (FICo substitute for KG accel)
Program Device, Mod. 4
Control Computer
Control Relay Box
Actuators, C-1 (4 per missile)
Distributors (main, measuring, power and tail)
Inverter and HRegulator
Batteries and Power Supplies (for telemeter, measguring, network
comnmand and servog
Miscellaneous (timers, stepswitch, terminal boxes, etc.)

For the 8 vehicle program, 10 sets of components should be provided
with the exception of the IEV-3 assembly (pitch, yaw-roll gyros and
accelerometerg whers 12 assemblies are requested by the Gyro and Stabi-

lizer Branch to secure the fulfillment of the program.

b. Adam - Jupiter = - 3 vehiele program
- List of principal components

ST-90 Stabilizer Ass'y and Amplifier Box '

' Guidance Computers {velocity and displacement~full guidance
gysten.

Control GComputer

Program Device J

Angle-of-Attack Meter Ase'y (boom - Edcllff)

Control Acceleropeter Ass'y (2 per missile)

Actuvator Ass'y -~ Pitech, Yaw and Roll ‘

Distributors.(main, measuring-booster and top,and power)

Inverter and Regulator {1 or 2 depending on telemetering and
tracking equipment)

Batteries and Power Supplies (for telemeter, measuring, network

 and command)
Miscellaneous (timers, stepswitch, etc.)

For this 3 vehicle program, 4 sets of equipment gseem to be necessary.




¢, Juno II . 8 vehicle program
- fist of principsl gomponents '

5T-90 Stabilizer Ass'y and Amplifier Box -

Interim Guidance Computers (veloeity terms only)

Coordinate Resolver Computer

Control Gomputer A

Control Computer B

Program Device J

Angle-of-Attack Meter Ass'y (boom-Edcliff)

Control Accelerometer Asaly (2 per missile)

Actuator Ass'y « Pitch, ¥aw and Roll

Spatial Attitude Control System (See Remark a) (actuators
and nozzle ass'y - 4 per missile)

Distributors {main, measuring ~ booster and top,and power)

Inverter and Regulator ( 1 or 2 depending on telemetering
and tracking equipment)

Batteries and Power Supplies (for telemeter, measuring,
network and command) -

Rotational Launcher System - (motor drive ass'y, regulator,
filters, etc.)

Miscellaneous (timers, stepswiteh, etec.)

Sce Remarks

10 sets of components should be provided for these vehicles plus
additional accelerometers for conirol, since this instrument will be new
in the control area.

_ Accelerometer control instead of angle-of-attack control would be
highly desirable, Until now only laboratory investigations are available
and only missile #19 (firing date Aug. 59) is scheduled for accelerometer
control.” If this flight test substantiates the laboratory investigations,
we should use this type of control on the Juno II and Jupiter-Adem vehicles,
~since the beoom type angle-of-attack meter on the tip of the shroud or the
tip of the capsule escape rocket could be avoided,

2. Remarks:

_ a, A new type of spatial attitude control system is now under
consideration which uses non-leaking Bendix cold gas nozzles instead of the
arrangement used on previous Juno II vehicles., The Bendix nozzle has been
tested 1h the G&C laboratory and can be operated like a Moog valve (prneumatic
servo-valve), This gystem would eliminmate Control Computer B and the Globe
Ind. actuators and reduce the requirements on the air supply. No definite
- statement as to which system should be used can be made at this time and
-procuremerit of this item should be excluded until after pending laboratory |
tests are conclusive {around middle of January), Bight Bendix cold gas
nozzles would be required per missile ard Control Computer A would have to
be modified,

. b, For the early flights of Jupiter vehicles in the Juno II or
Adam programs, G&C equipment previously ordered for the R&D phase of the
Juplter program can be used.

c. The telemetry, tracking and range safety equipment will be
similar to that used on previous Jupiter C and Juno II vehicles and a
request for procurement of hardware will be submitted separately.

e O LTI TORAR




3. Total Hardware wsquirements f

LR |

The o0 N

or the Adam MIS and June IT Programs,

L Y S

- oo

Rotational Iauncher

ADAM JUND TT
 Redstone Jupiter (8 vehicles)
{8 vehicles) (3 wehieles)
LEV-3 Ass'y 12
- ST-90 and Amplifier Box 4 10
- Guidance System L 10 (interim) .
Coordimate Resolver 1.0
Program Devioe 10 (Mod 4) 4 (Mod J) 10 (Mod J)
Control Relay Box 10
Booster Actuators 40 G-1 L A8 10 £ 20
- (roll £ piteh, yaw)
© Accelerometers (control) 8 24, #%
Control Computer 10 4 10 type A %
10 type B %
Globg ActpatOrs L0 #
Inverter 1800 VA 10 Lor g 10 or 20
| (depends upon tracking, telemetering)
Distributors (main, tail,
- power, measuring) B 10 sets 4 sets 10 sets
Batteries and Power Supplles
(telemetering, measuring, - ‘
command, network, ) 10 sets 4 seta 10 sets
- Miscellaneous (timers, step- ' :
- sWltch, ete.) 10 sets 4 sets 10 sets
10 sets

% Note: " If Bendix. nozzles for attitude control are chosen these procurement ltems

- change to:
Control Computer

Bendix Nozzles

10 mod, Jupiter
80

#% See explanmation in text under Juno IT (1, item C)

/_" i..’; ?‘ﬂ/‘f ] BN .I P 4

. - S
F, W. BRANDNER
JUNO Project Engineer
Guidance and Control Lab
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SECURITY CLASSIFICATION (If any)

DISPOSITION FORM UNCLASSIFIED

FILE NO. SUBJECT ::\]
ORDAB~DSRW (’M;;;;;;yiAdam Project N
To ALl Laboratories, DOD rRrROM “.AB=NSEW " DATE 14 Jan 59 COMMENT NO. 1
DrKuettner/pb/3622

1. With the arrival of funds from NASA and the selectlion of McDomnnell Air«
craft (8t. Louls) for the manned space capsule the project has started rolling.

2. The official name of this NASA Project is -'"Mercury", its objective is the
manned satellite, The name "Adam" generally accepted within ABMA may be used in-

formally, but only for ABMA's part in it, namely the manned and uwimanned checkout

flights with Redatome and Jupiter.

3. Tight schedules have forced out team Iinto the undesirable situation to be=-
gin work before the capsule design is finallzed. Cloage contact with the capsule
contyactor will be initiated from the very begimming. As the proposed capsule de=
sign does not seem to deviate appreciably from NASA's conception, we are distribu-
ting NASA's (classified) final specifications for the time being to your informa-
tion, to

4, A general‘description of the project scope and ABMA's role in it 1s con-
tained in a recent (classified) document prepared by ABMA for NASA. It may prove
helpful until better information is available and is likewise being distributed.

5. TIn spite of present uncertainties a preliminary "Model Desexiption” of
missile MR 1, to be fired (unmanned) during October 1959, 1s belng pyepared. It
will be distributed shortly. Changes will be unavoidable and will be coordinated,

6. In view of the human life invelved in this project the measuring program
should be exceptionally detailed. It must be reallzed that, to replace a full
scale aircraft flight test program by a few unmanned test shots, is a staggering
problem. Tt will be necessary to be able to track down any conceivable malfunction
during each flight., The laboratories directing requests for the measuring program
to Mr. Hoberg, G&C Lab, may keep thip view point in mind.

7. Among the new problems to be sclved in this project will be normal and
emergency procedures during manned firings. The inclosed memorandum gives a pre-
liminary description of the problem based on the experilence and thinking of the
issile TFiring Lab. Attention is invited to Sectiom III of the memo., New thoughts
and eritical comments are invited. ’

8. Missile numbers will be as follows: Mercury Redsfones will be MR 1
through 8 (corresponding to the previous RS 52, 55, 58 through 63), Mercury Jupi-
ter will be Mf*1 and 2.

MT

9, All questions pertaining to the Mercury Project and its military transport

version may be directed to: Joachim Kuettner, Man In Space Project Qffice, Struc~

ftures & Mechanics Laboratory.

DD , ?%F;MW 96 REPLACES NME FORM 06, 1 OCT. 48, WHICH MAY BE USED,
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MEMORANDUM ON BOARDING, LAUNCHING, AND
- EMERGENCY PROCEDURES DURING MANNED FIRINGS

In informal conferences at Cape Canaveral and Huntsville with
members of ABMA's Missile Firing Laboratory (Dr. Debus, Dr. Gruene,'
Mr. Zeiler, and others), the problems arising at manned firings and
possible solutions were discussed. The following notes give a

preliminary and somewhat undigested appraisal of the situation,

I,  BOARDING OF MISSILE

It is generally agreed that, for safety and psychological reasons,
the occupant shall spend as little time 28 possible in the sealed capsule
on top of the missile prior to firing. Before the passenger boards, the
capsule must be securely attached to the missile and all components

which do not involve the occupant and the capsule sealing should be

completely checked out, After boarding, it will take about 30 more

minutes to check out the occupant, the sealed cabin, and the

physiological and environmental telemetry measurementa. (A more

thorough estimate can be made after the capsule design is finalized, )
When this checkout is completed, it will be necessary for the

occupant to spend at least another 30 minutes on the missile before the

actual firing. For, if everything goes well, it will take about 5 minutes
to clear the service tower, 10 minutes to remove it, 3 minutes to
clear the rest of the laun.ching pad, and another 10 minutes for the final
countdown. It is doubtful that this total of 28 minutes can be substantially
reduced without major technical changes in established launching
procedures, -

It, therefore, appears that the occupant will have toboard the

capsule about I hour prior to the scheduled firing time, (This does not

include any reserve for possible holds, )
During the occupant's idle half~hour on the missile, he may want
to listen in on the countdown. To ensure excellent communication during

this time and in view of RF silence, a closed-loop communication

link between capsule and block house is considered. This applies also

to the recorder checkout which should not rely on telemetry. Even



'Athou‘gh wiring between capsule and missile shall be kept to a minimum,

this type of wire connection may be imperative,

II. POSSIBLE EMERGENCIES AND ES5CAPE PROCEDURES

A. Missile Does Not Lift Off

1. This can be an ignitor failure which may require 15 minutes

‘'to replace, hence recyciing to X-15 minutes. There is no necessity for
ejection, and the occupant may remain in hig seat.
' 2. It could be a wiring or sin'.xilaur problem which may reéquire
varying amounts of time to rectify - anything from 30 minutes up. In
this case, it is probably advisable to take the occupant from the capsule
and postpone the firing temporarily.
- B. Insufficient Thrust

The missile does not leave the pad. Engine must be cutoff

immediately. If no damage is done, the situation would resemble that
of A, However, there is the possibility of a tail damage (for example,
due to rough combustion with injector damage and dome explosion),
and the missile may fall over. In this case, emergency ejection
is indicated, |

While manual ejection by the occupant - as well as by the
blockhouse control = must be provided, automatic cutoff and ejection
ghould bhe consider:ad in view of the time element involved. Both
thrust-chamber pressure and missile attitude may be appropriate
~sensors for cutoff and ejection. Angular rates may also be considered.
The *tip-over' case with capsule ejection may be tested on the static
test stand of the Test Laboratory.

C. Thrust Failure Within 10 Seconds

If the misaile has not'moved more than about 1 inch up, the

situation may still be that of B. In other cases, the missile may fall
back and crush its tail with a subsequent explosion, Emergency

ejection is clearly indicated. In this stage, the missile can be seen
only in the blockhouse, from where ejection could be triggered. Thruat-
| chamber pressure could agaiﬁ be used as sensor for an automatic

ejection. (To distinguish this case from B, which does not require



ejection, .the trigger may be armed only at lift-off (break-wire) and
should be disarmed before scheduled cutoff, }

. D, Thrust or Guidance Failure During Boost

1. I the missile is aerodynamically stable, there is no
immediate emergency} but, since no separation is ensured, ejection
will be necessary. An attitude-sensing device would again provide
automatic ejection before the trajectory flattens out too much, or a
thrust chamber pressure sensor may do the job,

2. If the m:lsaile is unstable, it may flip over and explode.
Immediate automatic ejection is imperative, Manual ejection will be
useless as the required reaction time is of the order of 1/10 of a
second. The main point is to eject before the missile is pointed
horizontally or downwards or before it explodes. Aeroballistics
Laboratory may check the flip-over rates in the worst cases (evge,
complete loss of thrust and control at maximum dynamic pressure).
This should be compared to the lag time of the automatic trigger,
consisting of gyro-sensing delay, relay-reaction time, thrust build~up
In escape rocket, etc. A telemetry link to.confirm completed ejection
is required,

E. Explosion in Normal Flight

Although most unlikely, this case may need sorné further
investigation. An analysis of films taken from the abortive flights of
JUPITER 1A, 1B, and 9% may give expansion rates of the fireball,
There is some chance that a thrust-~chamber pressure-sensing device
may give sufficient advance warning for automatic ejection,

F., Missile Off Course :
There is only a slight chance that the Range Safety Officer

will agree not to destroy the missile in flight if it is headed for inhabited

areas. He may, however, be more reluctant and selective in his

decision if an occupant is aboard. The case must clearly be anticipated.
If the "off-course flight!' covers one of the cases discusaed

under D, ejection may already have taken place. Otherwise, it appears

necessary to take the following action:

*See Major Robert N. Flint, ABMA Signal Office



1, Give the capsule occupant proper advance warning of the
impending ejection.

Z. Receive a confirmed signal {telemetry) that ejection has
taken place,

3. Allow a safety period to elapse before the missile is
de‘atroyed (probably of the order of 3 seconds from ejection - to be

determined more accurately later}).

III. IMMEDIJATE PROBLEMS
A, As indicated in the foregoing discuss}lon, certain problems
require immediate attention. These are listed below along with possible
courses of action.
1. One or more automatic ejection systems are needed.
{The suggested sensors of thrust-chamber pressure and attitude are
examples only. )} A study of this problem by the Guidance and Control
Laboratory should incorporate the trigger-delay time.
2, Possible flip-over rates during unstable flight conditions
and fireball expansion rates will be studied by Aeroballistics Laboratory.
‘ 3. Reliable communication with the occupant during flight
must be assured (Guidance and Control Laboratory).

4, A critical review of the emergency cases and optimum

‘solutions may be undertaken by the Missile Firing Laboratory,

5. A test program is to be designed by the Test Laboratory.

6. A reliability study (malfunction probabilities) for the
JUPITER C and the whole system should be undertaken by the Systerﬁs
Analysis and Reliability Laboratory.

7. Discuseions with the Range Safety Officer will be initiated.

B. In preparation for these studies, an inter-laboratory
éon.ferencIe will be held shortly. In the meantime, new thoughts and

critical comments are invited.

Zw‘w W
JOACHIM KUETTNER
Man In Space Project 0Office





