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APPENIDIX C ‘
- HOLD FOR RELEASE
' URTTL LAUNCH
DIOMEDICAL SPACE SPECDVENS - A
' _ [Teumehed 6-3-1959;
FACT SHEET No rec

The four black mice that will be passengers aboard the DISCOVERER
III satellite to be 1mcﬁed from California's Vandenberg Air Force Base
are not ordinary mice. They are the best specimens of a special stzfe,in
of hardy lsboratory animals, selected and trained specifically for their
round trip into space and pl_a.nned return to earth. This unigue biomedical
experiment is being conducted by the Bioastroneutics Directorate of _the
* Air Force Ballistic Missile Division.

The mice will be borne into orbit inside a special life capsule
in the DISCOVERER III payload. Plans are to return the mice to earth by
meansg of reéovery devices carried in the payload. If recovery is sﬁccess-
ful, the mice will be returned to Vandenberg and then to the Aercmedical
Field bLaboratory at Holloman Air Force Base where they are born.

If the satellite is successful, the mice will be the first known
1iving beings in the world to orbit the earth in space and retirn safely.
Their trip will furnish a mass of data for application to later progranms,
including men in space. ’ |

Mice were selected as the first round-trip biomedical specimens
because of btheir stablé reactiéns and counvenient size and weight. The
particular strain of mice has the geﬁetic code name of C-57. Unlike
ordinary mice, the -0-57 clan of laboratory mice have a fully documented
history showing unusual strength, hardiness, adaptibility end stability. .

The strain was first developed at Jackson I.aioratories in Bar

Barbor, Michigan, in 1933. A third-generation colony was later established

(MORE)




at the University of California's Cancer and Genetics Laboratory in

Los Angeles. From this colony, C-5T's vere supplied to Eolloman, vhere
the birth of an additional three generatioms brought the C-57
genealogy to thepresent time. Of this sixth generatidn coicuw at
‘Holloman, 60 mice in mmber, most were selected for the trip to
Vandenberg and the DISCOVERER III launch site. A few hours before
the launch, fmrnicew:lllbe selected. The sex of the C-57's will
not be & factor in selection. The four space mice chosen will be
eight to nine weeks old and in prime physical comditiocn.

The C-57 strain are of normal dimensicns, with one exception.
They average 20-22 grams in weight and 2,3/l inches long, less tail,
but they measure about an inch wide - a considersble girth for a
nouse. However, the heavy-set build of the C-57's is due to their
unusual mswla.r.strengeh. The C-57's are considerably stronger
than the average laboratory or field m:lqe.

The only special training given the C-57's concerns use of
the food and water devices aboard the life cell. When the mice
arrived at Vandenberg, they were placed in the capsule for increasing
periods of time, the first lasting two bours or so, to accustom the
tioy animals to their space home. ‘

In the Air Force bicmedical vans at Vandenberg where the |
waiting mice live, temperature is controlled to within five degrees
of seventy-five degress fahrenheit. Relative humidity stays between
thirty-five and fifty percent, and no lumans with colds or other
minor eilments are allowed in the vans. Upontheirarriw.lat .
Vandenberg; the C-57's switched from their usual diet, consisting

2




of & standard brand of dog mesl, toaspecialmem-aprepa.ntionmhde

 of ocatmeal, orange Jjuice, ground unsalted peanuts, and gelatine, mixed

and messured in exact emounts. This pre-flight diet is similar to an
athlete's careful pre-game meal, although no physicel feats will be
required of the mice in space.

The 1ife capsule, the recovery system, and the fully comtrolled
environment of the life support mta’nmmbymmuuei
and Space Division, prime coutractor for the DISCOVERER project.
General Electric particpated as a sub-contractor. vThc life support
gystem includes a mouse-sized oxygen bottle, an air conditiomer, and
{ variety of instruments to monitor and send back camplete behavior
and reaction date on the C-57's. If recovered successfully, the mice
wvill undefgo an immediate medical checkup at Vandenberg before going
beck to Holloman for anothar exhaustive checkup and extended observation.

This attempt to develop a camplete artifical envircmment to
sustain 1life in space, andtouhmnth?ﬂcetomﬁh, is & jJoint
program. The DISCOVERER III project includes the efforts of the Air

Force Ballistic Missile Division; the Air Force School of Aviation

Medicine ot Sen Antonio, Texas; the Aeramedical Laboratory of Wright
Air Development Center, Chio; the Aero-Medical Field Laboratory at
Hollaman Air Force Base in New Mexico; Lockheed, who developed and:
built major portions of the life-sustaining satellite; and the
General Electric Company, Philadelphia. The entire project is under
the direction of the Advanced Research Projects Agency.
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APPRNDI T

JACTES AND EDITORIAL BACKGROUND FOR PRIMATE LAUNCE

1. . Aninmsl.

The animels tc be used in the bio-astronautic experiments to be conducted
as part of Project Discoverer are American-born Macaca Mullata monkeys,
more commonly known es Rhesus. The colony of Space monkeys is maintained
. for the Air Force at the University of Texas -- USAF Radio-Biology Lab-
oratory, Balcones Research Leboratory, Austin, Texas. This esctivity falls
under the cognizance of the Aerpspace Medical Center, School of Aviation
ﬂedicine, Alr Treining Commend, Brooks Air Force Base, Austin, Texas.

This activity is being carried on as a support ectivity of the Air Train-

ing Command to the Air Force Bellistic Missile Division, ARIC.

The key individuel associated with this underteking is Dr. W. Lymn Browm,

_ Professor of Psychology, University of Texas and Head of Experimental
Psychology for the bio-astroneutics portion of the Discoverer program.

Dr.> Brown is one of the U. S. pioneers in the field which encompasses the
training of animsls to perform psychomotor functions under various ‘en-
vironmeﬁtal conditions. He was one of the first to maintain that n_:onkéys,-
- a specles of enimel which does not lend itself to restreint, could be
effectively used in this .ﬁy::e of experiments. Dr. Brown was responsible
for the training of MR. SAM, the USAF space monkey which wes lauziched. in

g8 ballistic ti'a,iectory and was recovered in the NASA Little Joe test.




Altﬁcugh the Redio-3ioclogy Levoratory meintzins the largest colony of
Roesus monkeys in America, we will not deal with this informatica in
connection with the Discoverer progrem. T@e majority of these animals
are being used in other clessified and unclessified Air Force research
prograns all of which ere extremely sensitive. For our purposes, we

will deal with the space monkey colony which at this counﬁing numbers

31 animals, all designated by 2 number roilowed by the letter "X",

vhich have been born in captivity at the laboratory. There are a handful
of other animsls designated by the suffix "Y" following the number, which
have been born elsewhere in the United States and have been purchesed

by the lakoratory.

The three primary candidstes for the first Discoverer launch are, at the
time of this writing, 21X, 20X, and 3¥. In the order given, they are

first, second end third choice candidates. 21X is & female, born on

26 Jenuary 1959 (present weight 4 pounds); in the University Coiuay;

her parents were Ch and Ak.

20X is a femele, born 22 January 1959 (present weight 5 pounds); in the

University Colony; her parents were 299+ and 893.

¥ is & ma.ie, vorr 1k April 1958, et Shamrock Farms, Middletown, New York;

(present weight 5 pounds).

According to Dr. Brown, the eriteria for selection of the space candidates

ere: emotionzl stabiliiy, parformence, weight ené physicel conditiorn.
2 N .




All the specimens must be between four end five and a querter pounds at

launch. They must be m'.perfect heh.ith._ Ir applying tne other two
criteria, Dr. Brown points out that they naturally would like to‘ fly
fhe best performer but that selection on this besis alone is no{: ap=
propriate. They must combine optimum performence with optimum emotional
stability. The best performer sometimes tends to rea.ct‘ adversely under
enmctional pressure. Therefore, it is important to strike a happy medium.
If, in the end anélysis, the best performer does not @pear to be
en'tirely dependsble --- that is, would not continue to perform his
psychomotor tasks 'ove_r en extended period, when effected by the en-
vironmental stregses of space fl:lght‘--- a.nothér specimen vwhose excel-
lencé in performance might be slightly lower, would be selected on the

basis of greater dependability.

This is the case in the selection of 21X over 20X. Ones performance
exceeds that of the other, but the other has proved to have greater
emotional stability and cen therefore be depended upon to pravide more

and better data over the full time span of the actual flight test.

The Rhesus monkey has been selected for these experiments over other
species of primetes becsuse he is exceptionally hardy, is besically

inquisitive, and to quote Dr. Brown, "is spunky.”

In comperison, chimpanzees are inclined to brood end to pout. A .
chimpanzee, once he leerns to solve & problem becomes bored.with tke

proolem and will no longer perfuorm. The Inesus, oo tae otaer hand,




once he lée.rns the solution to a problem continues to react to cutside
stimii and continues to perform. The Fhesus, states Dr. Brown, is

in his opinion the best for testing gﬁoﬁical reactions. The Rhesus
is also a monkey born in tempereste ciimwes and therefore is physica]ly
more adsptable to the range of temperstures which will be encountered
in menned spece flight. He is neither excessively sensitive to heat

nor cold.

Dr. Brown relates this anecdote which underlines the intelligence and
inquisitiveness of the Rhesus: "'.t'hey: ere so smart", he seys, "that
when one gets out of his cage, that one will go ebout the room letting

out all the others."

It became necessary af. the laboratory to devise a special latch thet
the monkeys could not unfasten. Before this was devised, on several
occasions, one animal would succeed in unlatching his owm cagz and
would go around his bay, en area housing perhsps 25 individual cages
and let out all the rest of them. The result, needless to say, was
spproaching cheotic. Additional interesting background on ;:his par-
ticular species includes the fact tnat foreign-borm animals are wilé
end inclined to be vicious. They have long, extremely sharp incisors

es powerful end dangerous a8 the fangs of & wolf.

Full grown Fhesus monkeys weigh 40-50 pounds, stend 3 to 4 feet high

and are a3 strong es = men., All cf the foreign-borm animels in the

;—
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cclomy mus: be handied by male animel caretskers who use heavily pedded

gzuntlets to proteet their hands and arms. The American-born space
monkeys, however, are relatively docile. Most of them can be handled
with the bare hands and elthough they will occasionslly nip their
handlers, they do so only when frightened. 21X and 20X are so doc;ile,
in fact, that even the female technicians hendle them like pets. This,
| by the way, is frowned upon beceuse one of the first rules of enimel

research is not to form emotionsl attachments.

Dr. Brcwn.is essisted at the Radio-Biology laboratory by a staff of
Alr Force personnel of the School of Aviation Medicine. Those who
should be identified as making sigmificant :contri‘:_rubions to this
program are: Dr. (Msjor) Robert Young, Head of Veterinary Services;
Dr. (Captain) Donald B..Geisler, Assistent Head of Veterinary Services;
and L/Col Deniel B. Williams, USAF Contract Monitor. One additional
individual on the steff of the University of Texas who should be iden-
tified editorially and who is identified visually in the still and
motion ﬁicture coversge, is Dr. Hugh Cf Blodgett, Cha.irma.n of the
Department of Psychology at the University of Texas and Research

Scientist of the Bilo-Astroneutics program of the Discoverer project.
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Pre-requisites in the gelection of the animale for space fiight prima.rily
resolve around a colomy of candidates raised under control conditions.

The animals in the space colony are given the finest medicel attention to
be found anywhere. They undergo regular physical examinations including
blood tests and ‘analyses of their weste products; they are weighed on &
regular schedule and their growth ‘is carefully charted; a co@lebe clinical
history of both major and minor weaknesses 1is kept. They are feed a control
diet, a food ccmpounded of grains and vegetable. products selected for their
outritional bénef:lts serves as their main diet. This is supplemented with
certaln fresh fruits asd vegetables. They are feed this standerdized

diet once each day. The laboratory has developed a special machine for
processing the principel food. This machine adds molasses to the grain-
vegetable master, giving it & malleable consistency and turns the food out
formed into cakes weighing exactly one-fourth pound each. In this way
their diet aiso is standardized.

The method by which these animals are trained to perform psychomotor
experiments to the énvironmental stresses of space flight is relatively
simple. It is based on the principel that the animsl, if he reacts to &
visual signal by depressing a lever, is rewarded. In the éarly training
stages, this process is used. Because wve cannot continually reward the
animal for his performance the second step is to then condit ion the animal
to perform the seme action not for a reward but in order to avoid thé
unpleasant sensation of a mild electrical shock. Early in the tra.ining
program the animals are introduced to the couch-like seat for protective
restraint garment with‘which they will be associated in the actual space

light, & special training Gevice as developed by Dr. Brown which simulates
t%2 physicel layout of the viomedical capsule.

N
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Page 7

The animel, instalied in his seat and restraint germent is placed in the
training chamber and electrical connections are made.to & timing cevice.
The timing can be adjusted so that over a period of weeks the time period
between the visual signal and the electrical shock can be adjusted as the
animals profiency in reacting to the visual signal increases. The animal
is then conditioned to pull the handle each time he sees the red light go
on. Barly in the program it was d4is covered that the animals quickly learned
that by holding the handle domn and not releasing it at a1l they could
avoid the shock. Therefore, the training device wqs modified so that the
animal receives the mild shock either if he fails to react to the visual
signal or if he fails to release the handle after he pulls it. This '
insures an animal so trained that in actual space flight h; will perform’
his psychomotor test on "que", at pre-determined times throughout the
space flight. '

In order to record thé é.nimls physiclogical reactions to Qpace flight -
minor surgery is performed on the flight and test specimné in which tiny,
stainiess steel wires, serving es electrodes are anchored to cartilage in
Vthe chest, back and groin. These tiny stainless steel wires are then
covered with plastic insulation and are led under the loose skin of the
animal to & central point where & singlé lead is brought out tﬁrough a
tiny incision under the arm. The seat 1s wired to provide connections to
these leads and in this menner ground observers will receive by telemetry
an EKG of the animal in flight. The seat was &lso designed so that a
chest strap, attached to a ﬁotem‘.iometer will provide a record of both the . h

rapidity and the depth of the animals respiration. Ground observers also




will receive v telemeiry information on the oxygen level in the bio-pack,
the temperature and the humidity being mintained by the life supyport
;sustem. .
In connec‘bibn with the bio-pack or life support system, it is important
to note that although this was designed and fabricated by the General
Electric Missile and Space Vehicle Division in Philadelphia, the designing
wags controlled largely by criteria developed by the USAF School of Aviation
Medicine at Brooks Air Force Base, Texas. In 1958 SAM was given the
responsibility by the Air Force Ballistic Missile Division to esta.biish a
plwchological criteria fbr the capsule. SAM was also given the responsibility
for constant evaluation of the design which was being performed by General
Electric. SAM had already, over a period of years, performed exhaustive
laboratory expe:;'iments to determine, for instance, how many cubic centi-
meters ol oxygen aﬂvmous‘e or monkey would require per hour; for instance,
how much €02 1ithium hydroxide would sbsorb per hour. SAM, throughout
long laboratory experience also could provide, even that early in the pro-
gram, very exact figures on what the_specinen would need in the way of heat,
nutrition, humidity and capsule pressure would have to be mﬁintaine’d by the
life support system. Actually, SAM had gone so far as to develop a proto-
type bio-pack. SAM's experimentation with the proto-type bilo-pack and
Dr. Brown's techniques in training the animals to perfofm psychomotor

tests were found to be easily adaptable to space flight experiments.

The MARK 1I blo-pack, or life support system provides the following
environment:

1. The proper level of oxygen together with +mm amoum of

humidity and 002




2. An average temperature which ranges between 70 end G5 degrees

fahrenheit.

3. Adequate nutrition for the animal .over the extended period.
Providing adequate nutrition was a considersable pi-oblem;in the early
stages of design. It was considered tc be impracticable to a.ttempt. to
give the animal water or other liquids under the condition of negative
gravity which would be encountered in spece. Therefore, some research
vent into the selection of the idesl mutritional element - one vhich would
provide both food and water to the animsl. The solution to this problem
ves found in the apple. KHigh in food and energy vs.lixe, fresh apples are
approximately 80 percent water, therefore, in the apple both food and
water.requirements can be provided in an easy to handle form. Next came
the problem of providing this food in smell increments over an extended
period of time. The nature of the monkey is such that if you provide him
with the total amount of food he will immediately gorge himself and would
go hungry for the rest of the flight. Therefore, & feeder which would
give the animal a wedge of apple weighing from 10 to 15 grams oﬁce evéry
four hours was developéd. From the onset it was decided to make the feeder
es simple as possible --  vpurely mechanical in operation as opposed to

one which would require & complex {timing mechanism.

Here & populer child's toy was found ‘bo be the answer. The silicon sub~
stance, lmown variously as "mutty putty, or "silly putty" which has been

a child's play thing for several years wias found to have the exact charac-
teristics necessery as a timing element when combined with s gimple hydrau.

lic mechanisn. The feeder is in the frwm of n Plabtanad 24a%z0 140

bie-gheped comparizents -- ezch compartment holdinz a i.rnr‘.gn nf oonle,




Page 1C

The cylinder is turned by e spring-loaded retchet so that with each turn
a fresh piece of apple is mede availeble through an opening in the feeder
cylinéer. Eesch wedge of apple, by the way, is dipped in paraffin to keep
the apple fresh so that it ma:l.ntai.nsl its water content. The actuating
me.cha.nisnjl,consists of a small tube closed at one end with a very small
hole drilled in the closure; a piston which fits tightly into the tube
vhich is actuated by a powerful spring. The tube is then filled with
nutty putty. The sc called "nutty putty"” reacts as an extreme viscous
liquid vhen gradual pressures are applied to it. The rate at which this

. material was forced out of the smell hole was such that it gave the
researchers the exact timing necessary. Now, if ordimary hydraulic liquids
were used, the "G" forces of the initial acceleration,. second stage
acceleration, retro-rocket flying, parachute deployment and recovery im-
pact would be such that the liquid in the tube would be prematurely
exhausted on the hour when abrupt pressures are applied to the "nutty
putty" which acquires the properties of a solid, thus providing just

the answer thet the techniciens needed. The viscosity of the substance is
such that it allows the piston to move at a constent rate. As the piston
moves, it periodically trips the spring-loaded ratchet providing food on
a regular basis for the specimen. Project authorities say that this

particular design of the bio-pack is "the most dependable we have found.”

There also is a waste prbblem to be reckoned irith. Early in the program
sevaral complicated methods of waste disposal were tried. In the final
enalysis it was discovered that a2 beby dieper and plastic pants were tne

= - 3 &= 2 2 S de\a . h oY b - .o L %
o Simusitive siz2 ¢f the momkey, by the way, doll-




size plastic pants were uesed. The source of all of the above informa-

tion on the design of the bio-peck is Dr. Richard . Bancroft, Project
Officer for Biomedical Support in the DISCOVERER Program, from tke
School of Avietion Medicine. Dr. Bencroft is considered to be the over-
all SAM project coordina.tor. for support to BMD on this undertdking and
he 1is an individuel who should be identified diographically in meterial

to be released.

The roliowing information concerning the installation ceme from Mr. Robert
-Adams, Chief or the siv-electronic Laboratory at SAM and the man in charge
of instellation for the bio-astroneutic portion of the DISCOVERER Project.

Mr. Adams also should be identified in the press..-ia.terial by a picture and

biography.

The installation for this program was designed to provide the following
data on the animal during the flight; |

1. Psychomotor performance

2. Electro-cardiogram (EXG)

3. Respiratory rate

L. Compartment pressure

5. Compartment relative hﬁnidity

6. Compartment oxygen pressure and --

7. Photographs of the animal

During spece flight all the communicaticns, with the excetion of the -

photography, are transmitted by enalbgical telemetry. A4li of this date,

except neychomntor response; respiration end EXG are commutated. The camerz
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is electrically operated and it takes intermittent still films of the
animel and thus provides continuous camers coverage over &n extensed
period of time vhile at the same time occupying minimm spece end beingv
of minimm weight. In addition to receiving tel'emetry on the biomedical
specimen duﬂpg space fligﬁt, the recovery cepsule has been instrumented
to provide this same data during the re-entry phase. The multi-channel
tape recorder has been installed in the capsulé. On the tape recorder's
seven channels during the approximetely 30 minute period from re-entry
vehicle s’epar#tion through either air recovery or the first few minutes of
emersion in the sea, data on a.gceleration in vthree axes -- temperaﬁure,
rés;;iration, EKG, compartment’ pressure and accoustic noise will be

recorded for recovery along with the experiment.

These notes cover the editorial background acquired during my staff visit
to San Antonio and Austin, Texas.

In addition, the following information is ﬁmided; ‘the MARK II Biopeck
with Specimen, ready for flight will weigh epproximately 60 pounds. The
recovery capsule with MARK II Biopack, instrumentation, parachute, ra.diok
becon and flash light will weigh approximately 120 pounds. ‘I}xe re-entry
vehicle with éapsule » efter structure, retro rocket, and associated
cqmponentry will weigh approximately 300 pounds. All other informstion as
to DISCOVERER herdware, launch, orbit, re-eatry, recovery, snd trecking |
will be identical to that informatlon contained in the Official USAF

DISCOVERER Fact Sheet issued for DISCOVERER XVI. /Iaunched 26 Oct 1960/
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SAFOI-3B . | 12 January 1961
Biomedical Relsase

APEMD ( Lt.Col McGinty) AP Unit PO, Los Angeles,Calif,

1, Porwarded herewith is the completed and approved (with smendments)
DOD release of your Biomed photo package mimus the photos, Please note
the redlined photos and captions DOD desires to eliminate, Date of DOD
epproval is 10 January 1961, The *Life Cell® group has been resubwitted
t> DOD with new captions for consideration. No problem is expected and
the approval is anticipated in a matter of a week,

2. msmon-pm.-mugmm.mmubomum:m
coming relesse dates on this subject
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S tvo-part photo series- docmbing:the:lelection, conditioning and train-
o ing of the USAF space mnhexl and. the.,ethtive test program which the

.
i
‘E

‘ AirForcehas meﬂ—mtgm tbe:mimchanceror success in

Pu't II Qeals exclusively

“same_size,- veight and training

""" : exactly*bhe schedule of an actual
. countdown, :wmch, orbit a@wmd\ndng 8 flight test. In the Alr
Force Ba.llist:lc lﬁuile mii;;’;fg;ﬁcd uns ‘st Vandenberg Air Force

Base the test animal undergoec" m,& the ategp of actual launch count-

. d.own Attu- the biopack :I.n nd’gd_:!ndtha life support system is activated

The period of time

‘capsule coincides with the

—tioe

E SRRl

IRBM booster mld 'be tmdergoing tm’.l ‘countdown prior to lasunch.

.




At Sunmva.le thp capcule is :lntrodncia“’into an envirommental chmber
Mchvm:mwemofthepm;otspmmght c:cept accelera-
tioh and weightlessneu. M‘cnplule:rmtm in the chamber during the
life support system. At the conc '
R capsule is removed and is immerséd’ x

vat of salt water simulating sea M&m On cne of the last tests
condw:ted. pr:l.or to today's lmch‘ﬂie""im emerged healthy and active’

- — ' -3 f-'-«-' taten-A Force Radio-biology

’ Laboratory, ezmines ‘the am: Ee h usuted by Airmen 2c Billy
Carter (center) and Dr. w. :
o T e R
cm rli@t‘.cmglrm& ctive zn_g:;gstraint gammt The flight :
ovach :i.s ideutica;. that used“'!j.n"‘koday‘”_n_« ;’
. = .. ﬁ .




mwmmmmeormmmmror which he ™
mlusbeen unm-@-mgthe.—ught of his face can be seen a vhite light

T Tren a:ygen, "absorbs carbon
it n”hm:ldity and fteqenture vithin acceptable

--——-1—-.&._._.. &

to the capsule be:rore
_ ;yg;gn%ry vehicle for the simlated epace




oy wrred -
3 -. jonne . -a

sp;lration and

’?z" the 1ife nupport systen.
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With the launching oi' this THOR-AGENA combination from Vandenberg o

" Air Force Bese, Califomia, 28 rebruu-y 1959, the rree world?;"
most ambitious space development program, and the most -uccessrul, -
80t undervey. This merked the lmunching of DISCOVERER I. . ._-.f -
Initially divected by the Advanced Resesrch Projects Agency. of the 3
Department of Defense (ARPA), Project DISCOVERER is an open ended
research and develcmem Progran designed to perfect a reliable""
militery sstellite veh.icle shich vill beccne the basis’ :tor e vhole )

e e

v e b

ey 42 a8 e Sv o p

v s cm b —

ot s i msaln o o

family of versatile m.lita.ry space aystems In 1ate 1959 execuhive

' mnagmtof?rojectbl&dﬂ!iﬁlmtumedmrhyARPAtotheMr

- ?

!’orce. The Air Force Ballistic Mtssile D:l.viaion conxinued. u the e !;g

_e_z_ggut__wr M’boosteruaedinProJectmscommis.a

to a.ccamoda.te the Am u‘l:ellite vehicle. m THOR ia the prodnct

-

of mmrme-mtwtemmwmmmlmngmuglu :

etk e

A:chra.ft and Rocketdyne. - The AGENA satellite vas agvelopeaty

) émas ALK ﬁhcn.rxoro (AYEMD 00962-59)
TReleased 3y the Office of Information -
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| cdnpet'itii:n 18 keen among the crews of the 6593rd Test Squadron,
" gerial recavery unit a.ss:lgmd to Project DISCOVERER. Each rigger
a.ssigned to a c-119 recovery aircraft makes his own individual
—_— e e 0@ L cations to the standard -recovery harness which he feels will

give his crew a definite edge on the others.. Each rigger keeps

R

e ";“"ﬁis ha.rness ‘stored under lock and key to be .used only by himself

on his own aircraft.

. UNITED STATES AIR ‘FORCE "PHOTO (m 01629-59)
L Released by the Office of Information
s . ZBY., Air Foree Ballistic Missile Division
Los Angeles l|-5, Ctlifornia
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T/Sgt Stanley Sojda, Whitesboro, New York, fastens a safety strep

to his paracm:té harness before extending the recovery equipment

through rear cargo doors of the C-119 aircraft. During recovery
__operations tﬁe plain will fly as high as 15,000 feet.

official U. §. Air Force Photo Released by AFBMD, Hq ARDC, Inglewood,
California (01631-59 BMD)
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An especially modified C-119 its recovery gear extended is about

to score a "hit” on & a:lmx.‘l.ated",r'ecovery capsule and parachute.

—Fhis—is ‘the"wﬁmﬁl'ié dev“eIoped to rct:dm the recovery capsule

in Project n:scovmm Recavery crews of the 6593rd Test Squadron,

—— L wm—— e S

the 659ll-th Recovery COntrol Group (m), Hickhan Air Porce Base,

Hawaii, have been successful in more than 90 percent of their

c o .recmry training missions. A high ﬂying Jet aircrai‘t drops a

o e o “._.s:lmlatei .pecovery upm l_;neghere :I.n e broad, predatezuined aresa

e vac s

TR -» e T Pacific south of Havaii~—0-119 aivéraft-stationed in the

area mist home on the redio beacon in the silulated capsule, visua.lly

acquire the descendin; pachge and succesnm:l,v execute an air-spatch.

UNITED STATES AIR FORCE PEOTO (AFEBMD 01632-59)
Released by the Office of Information .
..Hq:, Alr Porce Ballistic Missile Division

Ios A:gelea ES, Cal:l.fornia '
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antenna on the nose of the C-119 aircraft used in the recovery. The ;

short range set homes on the beacon in the parachuting capsule.

OFFICIAL U. S. ATR FORCE PHOTO (01635-59)

‘RETEASED BY AFBMD, HQ ARDC, INGLEWOOD, CALIFORNIA
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. 8/Sgt Lynwood Pickett makes adjustments on the special radio receiver
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Captain Charles Clawson sits in the co-pilot's seat of the

converted C-119 as tﬂe capsule recovery aircraft patrols a wide

sector of the Pacific.

OFFICIAL U. 8. AIR FORCE PHOTO RELEASED BY AFBMD, HQ ARDC,
__INGLEWOOD, CALTFORNIA (01640-59 BMD)
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This is en artist’s cancept of the air-smatch recovery technique

‘Geveloped by the Air Force Ballistic Missile Division es part of
Projecf DISCOVERB One of the overall test objectives of Project
DISCOVERER is the dzvelopmnt ur a captbility to recover a ca:psule

which has been returned from a satellite orbiting in space. It

mdetemimd-,tmmumbmw was. a p:im requisi_te in
choosing a recovery technique. An aerial technique obviously

permitied maximm mobility of the recovery force. Depicted from

Jeft to right (.t°P) » an Air Force C-119 recovery aircraft approaches

. the descending capsule vhich is smorted by a parachute. The C-119

a.ircra.tb cm.nder orients his aircraft 80 that the "trapeeze-like"

o s

recavery gear will contact the pa.mchlrbe Just belov the point vwhere

s e P

the shroud lines are attached to the canopy. (bottom) The recovery

géar anchors on to 'the descending parachute and capsule; and finally,
the capsule is drawn aboard by a power winch.

UllI'iED STATES AIR FORCE PHOTO (AFBMD 01&2-59)
~Released-Dby -the Office of Information '

. _Hg., Air Force Ba.].listic Minile Division

Los Angeles 15, ~ California.
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This “is the DISCOVERER Trecking Station at 'v‘ménberg Air Porce

) Base, Cali.fornia. The huge 65-root para.bolic antenna receives

telemetry signh it:m the: vehich d\n-ing its launch phue and

laterasitorbitatheea.rth ; .

PRy me T A G R A oantey e L

UNITED STATES AIR FORCE FHOTO (AFBMD 02031-59)

o Released by the Office of Information .. .
Hq., Air Force Ballistic Missile Dim:lm
3 1os Angelea hS, California
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The recovery package and recovery eapsule is installed in the
- AGERA re-entry vehicle. BSeparated from the AGENA satellite on .
orbit by a t:l.ming device, the re-entry vehicle is slowed by L
ret -rocket. Onca:ttisexpended the rocket, together with \
the after structure is jettisoned. The ablative.shield which
7 protects the re-entry vehicle fram burning-\m as it enters the -
atnoaphzre also is Jettisoned af'ter its Jo‘b is done The
pa.ra.chute then lawars the recovery capsule

. URIT!D STA!EE ATR FORCE PHOTO ______(_A_g_pm, _jg.59_) _
T T T T " Réléaged by the Office of Information

‘ Hq., Air Force Ballistic Missile Division

- I.os Aggeles _5, california..__
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Technicians at Lockheed Aircraft Corporation make the final

adjustmentes to a recovery pachge,'jart of the re-entry vehicle
for an AGENA Satellite. AGENA is the satellite vehicle used in
Project DISCOVERER, a research a.nd dmlopmm; progrn to perfect
a versatile satellite to be used in several nil:ltary space systems.

- i — o e

T "7 Fhis recovery package ccnta.ins a paru.chut.e vhich -1s derlcnd vhen

a "G" svitch is activated by _gecellgratj.on forces; radio boming

_ beacon, and & high intensity flashing light.

UNITED STATES AIR FORCE PHOTO (APBMD 02153-59)
Released by the Office of Imformation
Hg., -Alr Force Ballistic Missile Division
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Lockheed technicians install the fairing on an AGERA re-eutry

.-vehicle. In Project. DISCOVERER, these re-entry vehicles may
carry bio-medical specimens and scientific instruments.

. UNITED STATES AIR PORCE mo(m 02155-59)

" Released Dy the Office of Informatiom -

Hq., Air Force Ballistic Missile Division .
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This is a)"canpléted AGENA re-entry vehicle. The re-entry vehicle

is separated rran the AGERA satellite by series of springs and

. em s vy

explosive bolis actuated by & timing device. Ground controllers

_can-adjust. the timing-device by redio comani while the satel lite
‘18 on orbit. A reti'b-rocket fires after separation, the rocket
a.nd 1ts arter structure, together with the protective ablative

shield are Jettisoned et the appropriate time. The recovery

“is designed for Tecovery by an a:l.r-tna.tch technique, it 1s built
RS - QJLOELIA the eyent_serial recove:y is not possible.

mswwm'r&cxnmo (unmaao—mﬂ)
Released by the Office of Information

Hq., Air Force Ballistic Missile Division

Los Angeles hsj Califarnia.
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Lockhesd technicians attach the retro-rocket to an AGENA re-entry
vehicle. . After the vehicle is separated from the AGENA satellite

an orbit the retro-rocket ru-es. This rocket provides a velocity

vector which, when _applied to the velocity vector of the satellite

——— . —

results in the re-emtry trajectory. The after structure and retro-
rocket is Jettisoned after its work is dome.
B UNITED smmm AIB roacz PEOTO (AFBID 02157-59)
AR " Relsused by theOffice of ‘Informetion . . _ .
Hq., Air Force Ballistic Missile Divisign .
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.Here the re-entry vehicle is mated with an AGERA satellite vehicle
at the launch site. The recovery capsule in the re-éntry' vehicle
could carry a wide variety of scientific payloads including bio-

medical specimens.
o UNITED STATES ATR FORCE PHOTO (AFEMD 02160-59)
. Released by the Office of Information

Hq., Air Force Pallistic Missile Division
los Angeles 45, Californie.
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Lockheed technicians mount the after structure to the recovery
capsule to be used in & Project DISCOVERER flight test. The
after structure vill support the retro-rocket vhich will slow the
re-entry vehicle to a safe re-entry Speed..
UNITED STATES ATR FORCE PROTO (AFEMD 02162-59)
‘ Released by the Office of Information
Hq., Air Force Ballistic Missile Division
Los Angeles 45, California.
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The THOR-AGENA combination 1s poised for launching. "Men from
Mars" ( leﬁ romM) are really missile technicians who are
auperviaing the lad:lng of rocket fuel into the AGmA satellite
vehicle. The most ambitious space Program ever undertaken, |
—~——~—----~—-~P¥o&ae‘bﬂscm~&s designed to develop a reliable military

satellite having certain apecitic capabilities. The military

satellite systems which will use the AGENA vehicle call for pre-
ciseiy defined orbits - near circular, polar orbits; the
‘capability to stabilize and comtrol the vehicle on orbit, the

_. _capability to communicate with the~veh‘ic1e and to command it on

orbit' the g_gpa.'bility to sgpara;te the portion of the vehicle and

B T tm———

" bring it safely back to ‘earth with its payload of instruments or

LT ""Fio-nedical specimens; and the: espability %o recover the re-entry

vehicle and 1ts cargo.

UNITED STATES AIR FORCE PHOTO (AFEMD 05333-59)
et - - Releaged by the -0ffice of Informstion -
’ Hq., Air Force Ballistic Missile. Division
Los Angeles hs, California.
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The AGENA satellite vehicle uses a powertul new propeuam combi -

nation, unsymmetrical dimtlwlhydrs_zine (UIME) and inhibited red

fuming nitric acid (IRFNA) The THOR booster uses the standard

© 1liquid cnqrgen oxidizer and a heroaem bue rocket fuel known as

(BN -M_sg.m_a@__M1.

UNITED STATES ATR FORCE PHOTO (AFEMD 05336-59)

" Released by the Office of Information .

Hq.,.Air Force Ballistic Missile Division
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-One of the primary test cbjectives of Project DISCOVERER is the
P : - - development of cohtroi, trgck:l.ng and communications equipment
and techniques necessa.ry in the aperation of several military

R— P [,

space systems. All Pro.ject DIch £light tests are controlled

_from this room at the Air Force Setell:l_.te Test Center, Sunnyvale,
. -+ - /- California. The Satellite Test Center is opersted by the 6554th

Test Wing (Satellite), Air Force Ballistic Missile Division.
Bu-e Air !'orce am Locl:heed technicians wvork side by gside. The

STC _s;in,_dixeat»mi.ce m_tclotno comact v:lth the launch site

S T I?'B,"“Calirorm,‘trackirg st‘a.tions :Ln Aluh and Ha.va.ii and
mﬁtbh?&@?aéwm ia .19.'3_ Anseles .

—rE =TT

WITBD STATE AIR FORCE PHOTO. (AFB(D 05879-59)
Released by the Office of Informasion

Hq., Air Force Ballistic Missile Division
Los Angelea 1!-5, c:lirornia
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, DISCOVERER VII launched 7 November 1959°

U. S. AIR FORCE PHOTO RELEASED BY OFFICE

OF INFORMATION, HQ AFBMD, LOS ANGELES 45
CALIFORNIA :

L # 05610-59
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T TS {8 the “computer room at Lockheed !(issile and Space. Division,
" Buniyvale,’ C'ai'i'fornia..“ “Tm&'ﬂ.’ng data is receim by teletype fron
. T "Project DISCOVERER stations in Celifcrnia, Hawaii, Alaska and from
_ 1nstrumnta.tion ships at sea and ia reduced by a U,NIVAC electronic
canputer. 'me ccmputer ‘edupares a.ctua.l orbita.l cha.racteristics
S : - ' ' mwmmm Tof a particulsr’ tnght test-and tells
AR ik scmtaetters et adinstmeate it e et o the satelliten
*_ . ; timing devices to trigger certain activities at specific points in
T W &8 Kame, T T
B ‘Re:lzsedbythe Otﬁcof Inrcimtion I
o ne. .. B0, Alr Porce Pallistic ﬁissile D:lviaion ,
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| When an AGENA satellite ie launched in Project DISCOVERER on its
\A orbital path from Vandenberg Air Force Base, California over the
pales, .the first station vhich will track it is located on Kodiak
g Island, Alaska. Even when launch and injection date indicate a

: fm—— - B

R successtul oi-bit ‘has been obtsined, project scientists wait anxiously

during the tirst 90 minutes for "Kody" to report the sa.te.‘llite as it

- e

| - -~ -t appears over the North Fole. When "Kody" confirms ‘the orbit another

DISCOVERER flight test is well underway.
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This is the interior of the station at Kodiak. A -project

technician signals his assocmés to activate the tracking a.nd

command equipnent as ah Acm satellite approaches vithkin range

e _ea.tk__.e'ssti_on.'s,.w@z.m telemetry antennas.

c—"t s - UNITED STATES AIR FORCE PHOTO (AFEMD 05890-59)
Released by the Office of Information
Hq., Air Porce Ballistic Missile Division
- Los Angeles 45, California.
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Aé a pzjactice_ mission reaches its conclusion, crewmen of the -
6593rd Test Squadron signal the vinch operator during the final
steps :l.n bringing aboard a simulated recovery capsule. The 6593rd

Test Squadron trains constantly againstthe day when they will have

~ an opportunity to alr-snatch a récavery capsule which has re-entered

from a military sate]lite orb:l.t:l.ng in space. This a.ctivity is part

o o C e mamin e e

. ofProJectDIscwERm,anopenendedreseuchanddavelopmnt

program to perfect a basic satellite vehicle for a whole rémily of

versatile militsry spsce systems. |

' Hq., Air Force'mumc Missile Division
Los Angeles hs, Ca.lifornia. . .
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PROJET'DISCOVERER ' The MmchtodayofDISCOVERERXVImrks the

R

A PRl ¢4wmmch of an- AGENA B vehicle. Versions of the AGmA B will con-
L .__timn.tc.be launched in PROJECT DISCOVERER. Other AGENA B vehicles
SRR -—vwil-l be&annched -as part of PROJM mms and in the SAMOS research and

develqpment program. The vehicle shomn mated here to the THOR is a

© et v —— 1

dw vehicle uséd for checlnout ;purposes It also will be noted that it

does not have a nosecone. The B version is twenty-five long, five and a

. _.._é- s
< —— e
- IR

e -'-’" "-mnr"reet Ionger than the A, and veighs almost twice as much, 15,000

M-_f&b l.aunch. orbital weight after rnel exhaustion is Wm“h *

BN -2~“‘ibem To accmdate tln AGEA B-the gnidance compartaent of
= B jeenmr_sborﬁmg ihe booster by some 10 feet.

‘m"fer G Mntroleed 'by tape-fed auto-

) planned for future vehicles. PROJ‘EGT DISCOVERER is a research a.nd

: “,..., m A.GHA “wtellite vehide.

’--unnm*s'xm": AIR WORCE PHOTO (AF’BMD 31211-60)
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- An Air Force C-119 recovery aircraft mAneuvers in close to &
tre.ining ca.paule which has been succesatully air-spatched by 11:3

B | on the condition of the pq.raclm‘he, shroud lines, ani the recovery

T 7T gear, ind:lcating vhether or not the capsule can succesafully be
- brought aboard the recovery atreraft.
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'-A-me:sm air-sntl:ch "mmplished, crewvmen 'or the C-ll9 relax

during the 30-minute period neceasu'y for the winch operator to
”bring the ca;psule abocrd
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g - - A thousand feet above the Pacific Ocean at Kaena Point, Oabu,
Bawali is anotber Project DISCOVERER tracking station. These

stations track, commmicate with and command the AGENA satellite

vehicle as it pa.sses overheu on orbit. Timing devices in the

Bl ottt atman i | ¢ e bt bact e ey m ¢ PR

satellite turn on :I.ts transnitters only wvhen it is in ra.nge of

- A DISCOVERER tracking station.. .
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.. Here &n_m,satemm minus its re~entry vehicle is meted to
themoammmr '.l.‘hemsatelli‘bevehiclehasitsown

T TTorbIR infection engine, o "5, 000pound thrust Liguid rocket
- ‘ engine” deVelopea‘by ‘Bell Aircraft Corporation.
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Launches in the l_’ro.jeét .DISCOVE‘RER series are conducted from one
of two modified THOR IREM training sites at Vandenberg Air Force

Base, California. Here the AGENA satellite vehicle and its THOR

booster are béinéerécted Into lsunch position.
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To augment tracking facilities during the launch and orbital
injection phase of Project DISCQVERER flight tests, the Pacific
Miskile Range provides this mtnpenjtation ship, the USS Kings

cOunty Telemtry and . tmkj.ng equ:l.pnent on the ship is operated

S S —— _-.-.Tbe_-.;h:.lp. is assigned a station down-range from VAFB off the coast

o e N )

by A:l.r l"orce con‘bractor persmmel a,ss:lgned 60 Project DISCOVERER.

/

of Baja, Californis.
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. The USNS Private Joe E. Mann, another instrumentation ship
provided by the Pacific Missile Range in support of Project
" " "DISCOVERER. This s8Blp "Is"'i:b"sltioned about hslr-vsy. between

the tracking stations at Kodiak, Alaska and Kaana. Point Hawaii.
This ship prov:l.dcs ra.cilities for receiving telemetry from the
re-entry vehicle a.s ":L't}rollaws its trajectory from a point over
" 777 . the Tar porth, where it is separated from the satellite, to the
-.Tecovery area south of the Havafian Islands. ' ®
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At Vandenberg Air Force Base compatibility tests are perfomed on the Air

Force THR IFEM booster and the AGEWA B -- the newest version of the versatile
_..AGENA satellite vehicle under development as part of PROJECT DISCOVERER. The
© launch today 'of DISCOVERER XVI marks the first launch of an AGERA B vehicle.

Versions 'or f.he AGENA 3 m contihue to be launched as part of PROJECT

DISCOVERER Other AGm B vehicles w:ul be launched as part of PROJECT MIDAS

here to the THOR is a dumw veh:lcle used for checkout purposes It also will
" be noted t that it_does not ”have a nosecone. The B version is twenty-five

feet long, five e.nd a mr feet longer than the A, and wveighs almost twice
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: a8 much, 15,500 pounds at la.unch. Orb:lta.l weight after .f.uel exhaustion is
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approximately 2,100 poumls To accommodate the AGEMA B the guidance compart-
o ment of the THOR has been eliminated, shortening the booster by some 10 feet.

L . - In PROJECT DISCOVERER-the THOR booster 18 controlled by tape-fed autopilot.
PO ’ - ﬂm_mﬂé E! . o e

48 -not -used. -Although the AGENA B launched

.toda.y does not have a restart capability, such & capability is planned for

R R T

o future vehicles. _ PROJ'ECT DISCOVE'RER is a resea.rch and development program
to perfect a versatile satellite for use in a series of military space
progrems. The Alr Force Ballistic Missile Division (ARDC) is executive

mana.ger of the program Laxmch, tracking comunications and recovery is the

an . ——— [FPS. AN—

responsibﬂity or the 659hth Sa.tellite ‘I‘est Wing. Lockheed Missile and .

e --Spo,ce Division is the prime contractor for th_e AGENA satellite vehicle.
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