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PROPOSED TYPE SPECIFICATION FOR AN 
EXPERIMENTAL SATELLITE 

I. INTRODUCTION 

A. Purpose of Specification 

This specification is intended to set forth the requirements for an unmanned 
artificial satellite, including the basic rocket. the payload, and the necessary 
ground and launching equipment. 

It is desired that a rocket craft be designed and constructed which will rise 
to an altitude at which the earth's atmosphere is extremely rarefied, enter a hori
zontal flight path and achieve a velocity such that stable coasting motion in a 
nearly circular orbit around the earth will be established. The unit intended to 
accomplish the above mission will be referred to in this specification as the 
.. satellite", .. craft", or .. vehicle" • 

In addition to demonstrating the possibility of establishing an artificial 
satellite on an orbit the experimental unit or units shQuld be equipped with in
strumentation and a telemetering transmitter to send to ground stations information 
on properties and physical phenomena in the outer reaches of the atmosphere. Since 
several satellites may be sent aloft the design must be such that the instrumenta
tion can be altered from one vehicle to the next without great difficulty. 

A few cOll'll1and signals from t.he ground to the craft during the climbing tra
jectory will probably be necessary. Furthermore, tracking of the satellite to 
determine the gradual reduction in orbit altitude due to drag forces will furnish 
valuable information on properties of the outer atmosphere. Hence, adequate ground 
observing and cOll'll1unicating equipment will be required. 

Finally, facilities for launching must be considered. 

B. General Description 

lbis specification is intended to set forth the characteristics of a satel
lite that can achieve an experimental mission with a minimum of research, develop
ment, and construction costs and a minimum of elapsed time. Such a policy involves 
seeking a design arrangement that uses existing techniques as far as possible and 
that at the same time results in a low gross weight. A detailed discussion of 
technical problems is given in the references listed in section I.C. below. An 
abbreviated summary of possible characteristics is given here to assist in orienting 
prospective contractors. 
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OVERALL LENGTH" 620 IN. s 51 FT. 8 IN. 
OIA. BOor • 123 IN.' 10 FT. 3 IN. 
WT. STAGE NO. m • 4,615 LB. 
WT. STAGE NO· 1I • 18,635 LB. 
WT. STAGE NO. I "86,400 LB.t'TOTAL GROSS WTJ 
FIN AREA &100 SQ. FT. PER FIN 
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It is necessary that the craft have a duration of weeks or months pn its orbit 
in order to be useful. Estimates of drag forces show the duration to be a sensi
tive function of altitude as noted in Table I (see ref. 1 for detailed study). 

Altitude, lIIilea 

Duration, days 

Table I 
DURATION VS ALTITUDE 

250 

20 

300 350 

100 350 

To allow for reasonable errors in control of velocity, direction and altitude at 
the time of burning cut off (as well as errors in the predicted atmospheric proper
ties) the nominal orbit altitude should be somewhat greater than 250 miles. The 
corresponding orbital velocity for altitudes in this neighborhood will be around 
25,000 feet per second (roughly 5 miles per second). 

Even with any reasonable improvement in present design techniques, it is fairly 
well established that stepping, or staging of the rocket will be necessary. This 
means that the rocket is divided into segments, with the largest at the rear and 
smallest at the nose, as shown in Fig. 1. Each stage is discarded when its fuel 
is exhausted and the motor pf the next stage then begins to operate. The reasons 
why staging is considered necessary are set forth ill ref. 1. The suggested ar
rangement employs three stages, although it is possible that two stages will be 
desirable. A two stage rocket, for a given fuel, will have roughly twice to three 
times the gross weight of a three stage rocket; however, the smaller number of stages 
leads to a comparatively simple field testing program. 

In order to keep the gross weight required to accomplish the mission within 
reasonable limits, (100,000 pounds or less) a high performance propellant combina
tion is necessary. Anhydrous hydrazine and liquid oxygen are suggested as giving 
a good compromise of performance, availability and handling characteristics, however, 
various other fuels may be worthy of consideration. Ref. 4 gives information on 
characteristics of a few propellants. 

Furthermore, to minimize the gross weight required, an optimum trajectory 
program should be chosen. The three stage hydrazine-oxygen rocket operates ef
ficiently on a trajectory approximately as shown in Fig. 2. Tilting starts at a 
low altitude, the maximum load factor is about 4.5g to 5g and a long coasting period 
is inserted late in the third stage burning period. This trajectory results in 
rather high skin temperatures at about the time of starting third stage burning. See 
refs. 1 and 2 for further discussion. 

During the climbing trajectory an automatic pilot, similar in function to 
that in the V-2 missile, but of slightly better accuracy, can be used for guidance. 
Some correcting signals (length of coasting period) may be sent up from the ground 
control stations. After the orbit is established, control of the vehicle attitude 
may be necessary (depending on the instruments carried), either to keep one face 

for references see page 5 3 
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toward the earth or to maintain a fixed orientation in space. Methods for achieving 
this are discussed in ref. S. 

Various design problems, such as power plant, mechanical separation of stages, 
fuel system, etc., are considered in refs. 6 and 7 and the drawings which accompany 
those reports. 

A serious problem is involved in an auxiliary power supply for the electrical 
equipment that must operate after the orbit is established. 1be power drain probably 
will be IIRlch less than one horsepower, thus leading to a small engine. On the other 
hand, the duration required is long and the necessary weight of any chemical fuel 
is fairly large. Prospects for obtaining adequate auxiliary power by various methods 
are discussed in ref. 7. 

No effort will be made to bring the experimental craft safely down to earth. 
The cost and effort consumed in doing so would be out of proportion to the benefit 
gained. 
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C. References 

The following reports contain discussions and recommendations relative to 
methods of achieving a successful satellite development. Recommendations in the 
reports are not considered as requirements of this specification but are furnished 
as data to assist contractors in preparing their own preliminary designs and analyses. 

L Flight Mechanics of a Satellite Rocket, RA-15021, Project RAND, Douglas 
Aircraft Company, Inc., Feb. I, 1947 

2. Aerodynamic, Gas Dynamics and Heat Transfer Problems of a Satellite Rocket, 
RA-IS022 . 

3. Analysis of Temperature, Pressure and Density of the Atmosphere Extending 
to Extreme Altitudes, RA-15023 

4. Theoretical Characteristics of Several Liquid Propell ant Systems, RA-1S024 

5. Stability and Control of a Satellite Rocket, RA-15025 

6. Structural and Weight Studies of a Satellite Rocket, RA-1S026 

7. Satellite Rocket Power Plant, RA-15027 

8. Communication and Observation Problems of a Satellite, RA-lS028 

9. Study of Launching Sites for a Satellite Projectile, RA-lS029 

10. Reference Papers Relating to a Satellite Study, RA-15032 

D. Outline of Specification; Definitions 

Separate sections of this specification are used to set forth requirements 
for (1) the rocket, (2) payload and (3) ground equipment. These terms are de
fined below. 

1. The" rocket" consists of the entire flying vehicle except the items listed 
under "payload". The rocket includes structure, power plant, auxiliary power 
plant, servo-mechanisms, control systems, fuel and tanks, mechanical parts and 
miscellaneous accessories. 

2. The" payload" consists of radio, radar and telemetering transmitters and 
receiver~, all instrumentation from which information will be sent to the 
ground, and any intermediate circuits that prepare data for telemetering or 
transmission. 

3. "Ground equipment", within t.he meanin@" of this specification, includes 
surface facilities for launching, tracking, command guidance (if any) and 
reception of telemetered information. It does not include such items as test 
stand facilities (which should be included in estimates for development and 
construction of the" rocket") or Ii ving provisions for personnel on overseas 
expeditions. 

5 
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E. General Requirement 

Contractors, in submitting proposals under this specification shall furnish 
supporting analyses and/or data, usin~ methods equivalent to those set forth in 
the references of paragraph I.C. The goal of each contractor should be to achieve 
the performance set forth in paragraph II.A. with a minimum of total cost and elapsed 
time. Where characteristics greatly different from those of the reference reports 
are chosen, the reasons for the choice shall be stated. 

II. SPECIFICATION OF ROCKET 

A. Performance 

1. Duration on Orbit 

The orbit altitude shall be chosen so that the craft will continue in 
coasting flight for a period of at least 20 days before falling back to earth 
because of drag forces. According to ref. 1, the recommended altitude is 350 
miles, held to such an accuracy that the craft will not approach nearer than 
250 miles to the earth during the first complete orbital revolution. 

2. Velocity at End of Burning 

The final speed of the craft· at cut-off shall be within +2%,-0% of a 
speed consistent with 'a stable circular orbit at the final operating altitude. 
At 350 miles altitude the minimum velocity thus defined is 24,880 feet per 
second. 

B. Control 

1. Horizontal Flight Pa.th 

The flight path, at the end of burning, shall be as nearly horizontal 
as practicable in order to reduce the orbit eccentricity to a minimum, The 
recommended orbit, as given in paragraph II.A.I. requires that the path angle 
at cut-off shall not be more than ± ~o from the horizontal. 

2. Attitude While on Orbit 

Adequate attitude control shall be provided so that one side of the craft 
will always face the earth within an error of ± 10 0 in pitch, yaw and roll 
after the orbit is established, unless some other attitude requirement can be 
shown to be preferable for a particular payload arrangement. 

C. Payload Allowance 

6 

1. Provisions shall be made for payload of at least 500 pounds weight and 
25 cubic feet volume. The possibility of larger payloads should be considered 
In alternate proposals. 
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D. Size 

1. Gross We ign t 

The initial gross weight, including propellant and payload, shall not ex
ceed 100,000 pounds for a three stage rocket or 200,000 pounds for a two stage 
rocket. Desired figures are 50,000 pounds (three stage) and 100,000 pounds 
(2 stage)' 

2. Linear Diaen.ions 

Overall length and diameter of the rocket shall be kept to a minimum in 
order to facilitate shipping and handling at the launching site. 

E. Structural and Mechanical Features 

1. Teaperaturl: 

The outer shell shall be made of a material that can withstand the high 
temperature that will be experienced due to drag heating during the climbing 
trajectory. A sample calculation is given in ref. 2. 

Contents of the vehicle shall be protected from or made resistant to the 
effects of the skin heating mentioned above. . 

Likewise, the low temperatures to be experienced in the final orbit shall 
be considered in designing the structure and its contents. 

2. Stage Separation 

Separation of stages shall be analyzed carefully to insure reliability 
and minimum disturbance of the flight path. 

3. Payload COapartaent 

A separate compartment shall be allotted to the payload so that the payload 
can be altered conveniently on successive vehicles. See paragraph II.C.l. for 
space requirement. 

The payload compartment preferably should be located in the extreme forward 
end of the rocket, unless good reasons can be presented for placing it elsewhere. 

F. Auxiliary Power Plant 

1. Operating Life 

It is desired that the auxiliary power plant shall furnish adequate elec
trical power, operating on the design duty cycle, to the payload during the 
entire nominal life of the craft as described in paragraph II.A.l. II such 
a duration is impractical because of large fuel requirements. then an auxiliary 
power duration of at least 7 days shall be provided. 

1 
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A duty cycle which involves operation intermittently or only on inter
rogation from the ground may be used, depending on the payload configuration 
and its demands for satisfactory operation. 

III. SPECIFICATION OF PAYLOAD 

A. Limitations 

1. Size 

The various payloads proposed under this specification should not weigh 
more than 500 pounds nor occupy more than 25 cubic feet of space. However, 
consideration may be given to larger payloads if the rocket proposed under 
section II is adjusted accordingly. 

2. Power Requireaent 

In order to keep the auxiliary power plant and its fuel within a reasonable 
weight allowance, it is imperative that the power drain by the payload shall 
be kept to a minimum. Studies in refs. 7 and 8 indicate that a few hundred 
watts should be sufficient. In terms of gross weight of the craft and overall 
cost of the program it is probably economical to make the ground equipment 
under section IV as powerful as necessary to keep the payload power small. 

B. General Requirement 

1. Enll ironaen t 

The payload shall be designed to withstand extremes of tell'p!rature, pressure, 
humidity and acceleration to which it will be subjected. 

C. Communications 

1. Trans.itter. and Receivers 

The payload shall in all cases contain the radio and/or radar transmitters 
and receivers necessary for communicati~ to and from the ground. 

2. Te leae tering 

At least 12 channels of telemetering shall be provided. Consideration 
may be given to bank switching if a larger number of reoords seems desirable. 

D. Types of Payload Instrumentation 

8 

1. Ataospheric Data 

It is essential that proposals should include at least one arrangement 
for measuring pressure, temperature, density and. if possible, ionization and 
chemical composition of the atmosphere in the range from 200 to 350 miles altitude. 
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2. Optical Data 

A desired optional payload proposal consists of a means of observing the 
earth telescopical~y or photographically and transmitting the information to 
the ground. Consideration should be given to the possibility of retaining 
information (for example on a wire or tape) for delayed transmission. 

3. Scientific Data 

It is desired that consideration should be given to optianal payloads which 
can take data on cosmic rays, solar and/or stellar spectra, and terrestrial 
magnetism. 

IV. SPECIFICATION OF GROUND EQUIPMENT 

A. General Requirements 

1. Weather COnditions 

The ground equipment associated with the first experimental craft must 
be designed to withstand tropical operation, since the initial launching is 
is expected to he on the equator. At a few points, observing stations may be 
situated on mountains, in which cases low temperature o?eration must be con
sidered also. 

2. Portability 

Some stations will be situated in remote places, so that a high degree 
of convenience in handling, setup and operation must be given consideration. 

B. Launching Requirements 

1. Platfor. 

A suitable launching platform shall be provided which can be leveled and 
aligned to the accuracy required by the rocket design. 

2. Servicing Equipaent 

Suitable units shall be provided for fueling, electrical testing and other 
preparations for launching while the craft is on the launching platform. This 
will include any necessary plants for low temperature liquids that cannot be 
transported over long distance. 

3. Radio and Radar 

Equipment for tracking, velocity measurements, control signaling and tele
metering during the ascending period shall be coordinated with the requirements 
of the rocket and payload design as proposed under sections II and III. Par
ticular attention must be given to accuracy and power requirements. 

9 
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4. O,pticsl OO,ervation. 

Consideration should be given to optical tracking by means of telescopes 
during the ascending period. 

5. eo."uterl 

Necessary computing equipment for controlling the rocket during the ueencl
ing period shall be given consideration as a part of the ground equipment. 

C. Ground Equipment Related to the Orbit 

10 

1. Oo,erving Stations 

Any proposal shall consider sufficient radio, radar and/or optical observ
ing stations around equator so that the path of the craft can be determined 
at all times during the first few revolutions. If desirable, some of the 
stations may then be abandoned, leaving a few at widely spaced intervals for 
intermittent observation throughout the life of the satellite. 

Where desirable. and if feasible from an accuracy standpoint, boats or 
ships may be used as observing stations. 

2. Deterainat,on of ~oit 

Ground equipment shall be considered in relation to the rocket and pay
load so that the altitude and distance north or south of the equator <as well 
as changes in these quantities} and the orbital period can be measured with an 
accuracy sufficient to determine the rate uf descent on the orbit due to drag 
forces. 

3. Teleaetering 

Adequate ground equipment shall be provided for the reception and record
ing of telemetered data. This equipment shall take account of the power re
strictions imposed on the payload, and any special requirements such as trans- . 
mission of interrogating signals to the satellite, etc. 

4. eo.puters and Miscellaneous 

Any equipment necessary for handling orbit and telemetered data 1n the field 
is considered a part of the ground equipment. 
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INITIAL EXTERNAL DISTRIBUTION LISTS 

Initial distribution of all related technical reports on the satel
lite vehicle are given below. The code is explained on pages 12 through 
21. 

Report 
No. Title Distribution 

RA-IS021 

RA-15022 

Flight Mechanics of a Satellite Rocket A(l), C. D(l) 

Aerodynamics, Gas Dynamics and Heat A(l), C, D(l) 
Transfer Problems of a Satellite 
Rocket 

RA-15023 Analysis of Temperature, Pressure and A(l), C, D(l) 
Density of the Atmosphere Extend-
ing to Extreme Altitudes 

RA-15024 Theoretical Characteristics of Several 
Liquid Propellant Systems 

RA-lS025 Stability and Control of a Satellite 
Rocket 

RA-IS026 Structural and Weight Studies of a 
Satellite Rocket 

RA-lS027 Satellite Rocket Power Plant 

RA-15028 Communication and Observation Problems 
of a Satellite 

RA-lS029 Study of Launching Sites for a 
Satellite Projectile 

RA-lS030 Cost Estimate of an Experimental 
Satellite Program 

RA-1503l Proposed Type Specification for an 
Experimental Satellite 

RA-lS032 Reference Papers Relating to a 
Satellite Study 

AO) , C, D(3 ) 

AU) • c. D(1) • 

AD) , C, DO) 

AU) , C, D(3 ) 

A-( 1) , C, D(2 ) 

AU) 

AD) 

AO) 

A(l) , c. D(2) 

D(2) 

Those agencies not on the initial distribution may obtain reports 
on a loan basis by writing to: Commanding General. Air Materiel Command, 
Attn: TSEON-2, Wright Field, Dayton, Ohio. 
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II.Y7 Ordnanco Dl.l.10& 
aooh •• t.r, X.o 'Iorll: 

(1) 
(1) 

At~nl Dr. '.rb.r~ Trot~.r 

ralrobl1d la,lno •• 1rpl .... Corp. 
IIIPA Dl"laton 
P.O. BoX .111 
Oall: a14,e, Tenn. 
It ~ftl II ..... &a11 Unall:T, 

Cblet In,lne.r 

Fairahild l"lln •• Alrpl •• e Corp. 
Pl10tl.a. Plan. DlYlalon 
F.r.lnldale, Lonl Ielend, 11.'1. 
Attn: IIr • .J ••• 810 .. 1. 

The Fr.n II:lln Ino U ~u t. 
tabor.tort.e tor aeaearcb aad 
De.elopaen~ 

Phl1adelphla, Pa. 
Attn. Ill'. B.. I. IIcClarren 

Oenoral Il.ctrlc Co. 
ProJoct Ber.e. 
8ch.n.otad,. lie. '101'11: 
Attft: Ill'. C. ,. Bau.r 

Oeneral Ileotrl0 Co. 
Fedoral • lIarlne 
Co •• erelal Dl.l010n 
.abenec~adT. lie. '101'11: 
Utn: Ill'. ". L. aui. 

Oeneral Electric Co. 
Aviation DiTi.lon 
8chenectady. 110. '101'11: 
.ttnl Ill'. 8. A •• ohule r , 

Ill'. Phillip Cia •• 

TII.."8III1:TID VIA 

De"elop •• at Cootract Ottlc.r 
conaollda ted-Vul te. 
.1 rc ra tt Corp. 
Dala,ertl.ld, Te.a& 

B..preaentatl".-ln-Char,e, BOAER 
Coa.olld.t.d-Vulte •• 1rcratt Corp. 
Vult.e Fh14 
Dow .. o" Calltornla 

De"olop.ent Contract Ottlcer 
Cornell Aerona .. tlcal Lab. 
Butt.lo, lie .. '101'11: 

Bureav ot .eronautica Rep. 
Curtl •• -Wrllbt Corporation 
Col ... b.e 10, Ohio 

Bureau ot .eronautlc. Rep. 
Dov,la •• 1rcr.tt Co. 
£1 aelVndo, calltorDl. 

W •• al 1ncpector ot Ordn.nce 
Ka.y Or4nance Dl"I.10n 
Z •• t •• D I[od.all: Co. 
GO We.t lIaln 8tr •• t 
aoelloeter 4, II •• '101'11: 

B.epre.e .. tatl. e-ln-Cb.rl· 
Falrcbild In,lae • Alrplane Corp. 
Pl10,1 •• e Plane Dl.1eloD 
Far.laldale, LODI leland, 1.'1. 

Co •• andlnl Ottleer 
lIaval Alrcratt lI.dlticatloD Unit 
.Jobne.illo, Pennerl •• nla 

De.elop •• nt Centrac& Ottlcer 
Oener.l Blectrlc Co. 
Scbenectad7, IIc. YOI'll: 

UNCLASSIFIED 

COOlflZ.IIT 
.IlEIICT 

»UOBD 

UF 
BtlAII:R 
• BUOBD 

BuoaD 
• BUlla 

BU.IR 
• BUOBD 

BUUB. 

A.F 
OBD DI:PT 

BOORD 

UF 

BUAIR 

BUAIR 

OBD DEPT 

BUORD 

.U· 
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UNCLASSIFIElJ 

C. PRIME CONTRACTORS (CoDt'd) 

COIlTaACToa 

Glonn L. Martin Co. 
B.ltlaoro, MarTl.n4 
Attnl Mr ••• M. Voorhloo 

Glonn L. M.rt1n Coap.nT 
8&ltlaoro I, M.rTlan4 
Attnl Mr ••• B. Bor.on 

Globo Corp. 
Alror.rt Div1010n 
Joll.t, 1111nol0 
Attnt Mr. J. A •••• 11. 

Go047 •• r Alror.tt Corp. 
Air ron , 01010 
Attn: Dr. C.rl Arn.t.ln 

Good7o.r Alror.tt 
Pl.nt· B· 
Alrron 17, 01010 
Attnl Mr. A. J. Potor.on 

Or ••• an Alrcratt 
Bnll0 •• rln. Corp. 
B.tbp •• e, Lonl I.l.nd, •• T. 
Atsnl ~r. Willi •• T. 8eb •• ndler 

IUlbo. Alroratt Co. 
Culver Clt7, C.lltornl. 
Attnl Mr. D. B. Bv ••• 

Jot Pro.ul.lon Labor.tor7 
C.lltornla Ioetlt.to at 
Toohnolol7 (a ooploo) 

ltol10. Corp. 
.e. Torlr, Me. Torlr 

M. w. It.lloll Co. 
F~ot or Dantortb Avonu. 
Jor •• 7 C1t7 S, II.J. 
Dr. O. B. Moa.orlT 

Cb.lr •• n' MIT, aMC (a oopl •• ) 
P,oleet .oteo, ottl_ 
••••• cbu •• tt. In.tlt.t. or 

Toebnolol7 
C •• brldle, ••••• 
Attn; Dr. B. G. 8to.er 

.cDonnoll Alroraft Corp. 
at.. Leula, .leeourl 
Attn: Mr. W. P. Montlo.erl 

Mort.b A.erlcan Aylation Ine. 
Loa Anlele., Calltornla 
Attn! Dr. W •• Bolla7 

1I0rtbrop Alrcr.tt Inc. 
Ba.thorne, California 

princeton VnS.eraSt7 
Pb7.1c. Depart.eat 
Princeton, lie. Jor.eT 
Attnt Dr. Jolon A. Wheeler 

14 

TaAII8MnUD VU 

Bureau ot Aeronautlo. aep. 
Olonn L. Martin Co. 
8&ltlao,., S, M.rTl.nd 

In.pector at •• val .at..rlal 
!41 •• J.ckaon Blvd. 
Cbloa,D 4, Iliinol. 

Bure.u ot Aoronaut.loe a.p. 
lal0 Mao.l110n aoad 
Alrron 15, Obio 

Bur •• u ot Aeron.utic. aep. 
Or ••• an Aircratt Inlr. Corp. 
.etbpa.o, L.I., II.T. 

Ottle.r-l.-Cbar,e 
ordn.nce a •• earcb 6 
Develop.ent Dlvl.10n 
8ub-otrln (aoelrat) 
Calirornla Inatltuta or Tocbnolo17 
P •• a4aa •• , C.lltornl. 

Inapact.or or lIaval .atarl.1 
10 Cbureb 8treat 
110. Torlr T, II. T. 

II •• T Ordnanca Ra.ldo.t 
Tocbnl~.l Lialaon ortleer 
Ma •• aeb ••• tt. I.atitute ot Tocbnolol7 
aOOD aO.C-135 
CaDbrldle al •• a ••• 

Buroau or Aaronautica Rep. 
McDonnell Aircraft Corp. 
P.O. lIos tnO 
St. Lo.,. al, .1 •• ourl 

Buraau .r Aeronautlca 
Ra.ldaat .apraaantative 
Munlcip.l AIrport 
Lo. Anlelea 45. Calit. 

Develop •• nt Contraot ortlcer 
p~lnc.ton Dnly.pelt7 
princeton, Me. ~.pe.7 

UNCLASSIFIED 

COGIIUAIIT 
AIBBCT 

BVABII. 

llF 

BVAEII. 

BUAE!\ 

UF 

BVAI:. 

OI\D DBPT 

BVOIID 

AAF 
BUOI\D 

BUORD 6 
AAF 

AAl" .. 
BUAIUl 

UP' 
.UOIID 
.. BVABIl 

AAF 

SVORD 



UNCLASSIFIED 

C. PRIME CONTRACTORS (Cont'd) 

COIITlLlCTOk 

Prlae.to. ualv.,.ltr (3 eopl •• ' 
Prine. ton, " •• J.r •• r 
Attn, ProJ.et IQUID 

•• 410 Corpor.tion of l •• rle. 
Yle t.or Di vi.lon 
C •• 4.n, W •• Jer.er 
lttnl Mr. T. T. Z.t.on 

a.410pl ••• corpor.tion 
Metropollt..n llrport 
Y.a "ur., C.llforni. 

•• rtbeon ".nut.etarlna Co. 
W.lth •• , M •••• ebu •• tt. 
lttnl Mr.' •• L. Tbo ••• 

•• e ••• In.tru •• nt. Corp. 
111 E. 81.t at.reet. 
11.0 Tork aI, II,T. 

a.publlc l.l.tlon Corp. 
Milltar,. contr.et D.pt. 
P.r.1na4ale, L.I., II.t. 
lttn: Dr. Willi •• O'Donn.ll 

ar.n Aeron.utle.l Co. 
Llnd'ora "Ie Id 
I.n Dl •• o 12, C.lifornl. 
lttnl Mr. B. T. a.l.on 

I. W. Mar.b.ll co. 
Ibor.b •• 8u1141na 
W •• bln.ton, D. C. 

ap.rrr G,ro.oop. Co., Inc. 
Gr •• t ".ck, L.I., II.t. 

Unlte4 "trer.ft corp. 
Cb.no. Youabt llrer.ft Di •• 
8tr.tror4, Conn. 
ltt.lI Mr. P. I. B.k.r 

'Unlt.4 Alr",.tt Corp. 
••••• roh D.p.rt •• nt. 
Z •• t a.rttor4, Conn. 
Attnl Mr. John 0. Le. 

Unl •• r.ttr ot Mlchl,.n 
A •• on.ut.leal a •••• rch C.nt •• 
Wl110. Run Airport. 
Tp.l1.nt.l, Mlcbl,.n 
A Un. Mr. a. p. ".r 

Dr. l. M. lu.t.h. 

Unt •• r.l t.r or lout.b.rn C.llfornl. 
II.v.l ••••• reh proJoct., 
ColI ••• of anlln.ertaa 
Loa lnaol •• , California 
lttnl Dr. a. T. D.V.ult 

Vnlv.r.lty or Tes •• 
D.f ••••••••• reh Lab. 
Au. Un, T." •• 
It.t.n: Dr. C. P. lon.r 

.tllya-Overland Motora, Inc. 
".7wo04, California 
At.tn. Mr •• 0. Tall.l 

TaA.IMITTZD YIA 

Co ••• ndln, Orrle.r 
Br.neh Orrle. 
Orrle. ot •••• 1 a •••• reb 
eo Chu'ch Itr •• t. - a. llle 
II •• to.k ,. N •• tork 

Bur •• u ot l.ron.utie ••• p. 
Lockh •• d Ai,e •• rt. Co.p. 
2511 IIorth 1011,.0004 w.,. 
Burb.nk, C.llrornl • 

In.p.etor or •• v.1 ... t •• i.l 
P.rk Iqu.r. BUi141a, 
Bo. ton 1 I, M •••• 

In.p.otor or •••• 1 ... t. •• 1.1 
eo Ch .. roh at. 
• •• tork 7, .,T. 

In.p.cto. or 11 ••• 1 ".hrl.1 
"01 •• t •• It ... t 
B.1tl.or. a, M.'rl.nd 

In.p.ctor ot 11 ••• 1 M.t.rial 
eO Church I tro. t. 
II •• tork '1', II.T. 

Bur .... or l.ron.utic. aep. 
Uolt.4 lircr.tt Corp. 
Cb.noe Vo"Cbt. llre".rt Dlv. 
Str.tro.4 1, Conn. 

B .. r .... or l.ronautio. a.p • 
Unlt.4 llrer.tt Corp. 
Pr.U • Whltn., ll.er.rt Di,.. 
B •• t. B.,.trord a, Conn, 

Bureau or ,.ronautica Rep. 
13 South aa7.004 Itre.t 
p ••• 4ena, C.llrDrni. 

O_velop •• nt Contr.ct Ottioe' 
500 B •• t a"tb Itre.t 
A". Uo la, Tes •• 

..p •••• ntatl •• -in-Cbar •• , BUAla 
Cooaol14ate4-Vultee Airer.rt Corp. 
Downer, c.llrornia 

UNCLASSIFIED' 

COGIUZl.T 
lGIIIIC" 

BUlZR 

"A" .. 
BUOIID 

BVl .. 

Al" .. 
IVlZR 

BU' .. 

UP 

UF 

BVl" 

BUAZR 
01lD DZH 

BUAER 

BUOIlD 

AAP 

BUlKR 

BUOIID 

Bl:1& ItR 
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UNCLASSIFIED 
.:';" .. : . 

D. COMPONENT CONTRACTORS 

COlifaACTOR 

lew Mexico School ot Mine. 
ae.eareh .. Develop.eat DIY. 
Albuquerque, He. Mexico 

,e. MeXico 8cbool ot ACri
culture" Mechanic Arta 
'tate Colle,e, I •• MeXico 
Attnl Dr. Geor,_ Gardner 

lew York Unlyer.lt, 
Applied Math •• atlc. Center 
.e. York, Ie. York 
Attn: Mr. atcb.rd Cour.nt 

Ottlce ot tbe Cht.t ot Ordnance 
Ordn.nce a •••• reh • Dev.lop.ent 
DhUlon 
a •••• rch .. M.terl.l. Br.nch 
B.lll.tlca ,ectlon 
Pen tallon 
wa.hlnllton 15, D.C. 

Polytechnic Inatitute ot Brooklyn 
Brookl,n, Ie. York 
Attn: Mr. R.P. a.rrin,ton 

Unlyeralty at Mlnneaota 
Mlnneapolla, Mlnn.aota 
Attn: Dr. Aker •• n 

AeroJet Inclne.rln, Corp. 
A •• aa, Calitornl. 
Attn: X.". Mundt 

Marquardt Alrcratt Co. 
Venlce,Calttornta 
Attnl Df. R. E. Marquardt 

fRAIISIUfT!D va 

Deyelopaeat Contract Ottlcer 
He. Mexieo School ot Mine. 
Albuquerque, Ie. Mexico 

Develop.ent Contract Ottieer 
lew Mexico School ot Mine. 
Albuquerque, leo Muxieo 

In.peetor or I.val M.terl.l 
90 Church Stre.t 
Ie. york 7, New York 

Inapeetor ot laval Material 
90 Church atreet 
Ie. York 7, Ie. York 

Inapector ot laval Material 
,. .. dera I Bid,. . 
MU •• ukee 2, Wla. 

Bureau at Aeronautlca Rep. 
10 South Ra,.ond Street 
Paaadena, Calltornla 

Bureau ot A~ronautlc. Rep. 
10 South Ra,aond atre.' 
pa •• dena, Calltornla 

(2) GUIDANCE .. COITROL 

COGIIIZAIT 
AGIIICY 

BUOD 

BUORD 

BUA!R 

00 DEPf 

aUU':R 

BUORD 

BUAIR 

SUAza 

Bel.ont RadiO Corporation AI,. 
1911 We.t Dick~n. AYenue 
Chlca,o 19, 1111nola 
Attn: Mr. Harold C. Matt.a 

Ben41x lvlatlon Corp. 
Zel1p.e-Ploneer Dlylalon 
Te~erboro, lew Jerae, 
Attnl Mr. R. C. a,IYander 

Bendtx Aylatlon Corp. 
Pacltlc Dlylalon, SPD w •• t 
North Hol1,wood, Callt. 

Bendl. Ayt.tlon aadlo D1Yl.lon 
Eaat Joppa Road 
Baltl.ore 4, Maryland 
Attn: Mr. J. w. a .... ond 

Buehler .nd Coapany 
1807 Howard Street 
Chlca,o 16, Ill1nola 
lttn: IIr. Jaek II. Roehn 

Coa.andln, General 
,,,., .ltr Fore". 
Pen ",&,on 
Waahln.ton 15, D.C. 
Attn: lC/AS-4, ORE-IF 

16 

Bureau at Aeron.u~lca 
a •• ldent R~pre •• ntatlYe 
Bendl. Aviation Corp. 
Teterbo.o, Ie. Jefaey 

DeY.lop.~nt Contract Ottlcer 
Bvn41x AViation Corp. 
11500 Sher •• n Wa, 
lorth Bol1r.ood, Calltornla 

UNCUSSIFJE1l 

BOAER 

BUOD 

UP' 

AI,. 

........ 



UNCLASSIFIED 

D. COMPONENT CONTRACTORS (Con~'d) 

CO!!TIUCTOa. 

Con.olldated~Vultee .. lr.r.tt 
Corpor'Uon 
8an Dle,o, C.llfornl. 
.. tt .. , IIr. C. J. BrelUi".er 

Cornell Unlver.lt, 
Ith.c., II •• tork 
Attn: IIr. Willi •• C. 1I.11.rd, Jr. 

Pirector, U.S, IIav, &l •• tronl.e 
Labora torl, 
8'n Pl.,o, C.litornla 

&l.ctro-lIecb.nleal a •••• reh 
aid,. Fi.ld, Conn.etlout 
.. ttn, IIr. Cb.rl •• II ... lken 

F.rn •• orth ,olevi.lon .nd a.dl0 Co. 
Fort .'7"e, Indl.n. 
"tt,,: IIIr. J. D. Sch.nt& 

P.d.ral Telepho .. e .nd a.dlo Corp. 
200 lilt. Pl ...... t .. v.nu • 
••• ark ., .e. Jer'.7 
.. ttnl IIr. B. II •• endell 

O.lvln lI.nut.eturln, Corp • 
• .,.0 .... , ... t. Blvd. 
Chlc.,o 0, 1111nol • 
.. tto: IIIr. G ••• lII.eDo .. ald 

G. III. Gl&nnlnl .nd Co., l .. c. 
aao ••• t Color.do 8t. 
p ••• de .. a" Calltor .. l. 

G11tUla .. Corp. 
1110-1a.g v ... lee IIlvd. 
La ..... '.1 •• 0, Callfornl • 
.. tt .. 1 IIIr. G. R. lI11e. 

8ill,..r En,ln •• rln, Co. 
II •• tork, II •• York 
.. ttnl IIIr. Curti •• IIUl,.er 

a •• rtott 8nlln •• rlDI Co. 
••• tork, .e. tork 
.. ttn: IIIr ...... a..lchel 

La.r Incorpor.ted 
110 Ion& .. ve .. ue, M ••• 
Orand a'pI4. a, IIIlebi,&n 
.. tt .. : IIIr. a.lI. 1I0ek 

lI&nur.cturer. lII.chine • Tool Co. 
120 W •• bia,to .. Street .,1.. Y ... n on I ", T. 
Attn: IIIr. L. a"nn.th 1I.,,,r, 

Co.,troll .. r 

lIinn.&pol1.-lo .. e,.,,11 IIt,r. Co. 
2183 Pourth Avenue 
IIIln .. e.poll. a, 1II1nn •• ot • 
.. tt .. : IIIr ••• J. IIcGoldr1ck, 

V 1 •• -Pre • Ide .. t 

Ohio at.te Uni.e •• it,. 
a •••• rch Found.tlon 
Col •• bu., Obl0 
"ttnl IIr. Tho ••• E. D.via, 

IIt.tt .... 1. t.nt 

(2) GUIDANCE • CONTROL 

TR1NSIII ITTED V 11 

Bureau or Aeronautic, 
Repre •• nt&t.1 v e, 
Con.olld.ted-Vultee Alreratt Corp • 
San Dle,o, C.llfornla 

DCO, .. "lied Ph,.le. Labor.tor, 
John. Hopkin. Unlv.r.lt, 
8821 Geor,I' "vonu., 
811v.r 8prln" lII.r,.l.nd 

Bureau or AeronautIc. aep. 
10 aouth a.,.o .. d 8t. 
p ••• de"., C.llfor .. l' 

1napeetor or .av.l lI.t.rl.1 
go Church a tree t 
lie. york 1, II •• tork 

1n.p.otor of •• v.l lII.terl.1 
gO Church Itree t 
II •• York 1, II •• York 

UNCLASSIFIED 

COGNU.lllT 
.. GEIICt 

IIU .. ER 

"U' 

IIAVY 

AU' 

BvOIID 

.... F 

AAP 

Buu:a 

.. .. F 

BU .. ER 

BUu:a 

"AP' 

.. AF 

AAP' 

A .. P' 
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UNCLASSIFIED 

D. COMPONENT CONTHACTORS (Cont'd) 

COI'taAC'tOIl 

•• 11 ... , a.r.ond • B .. ow" 
P.O. Bolt a"lI 
.t.to Co11ee., P.nn.rlv.nl. 
Attn: 0 ..... c ••• r.ond, P ..... 

Ottl0. ot Cbl.t 81en.l Ottlc ... 
Eneln •• rlne • 't.cbnlo.l .... vlc •• , 
Eneln .... lne Dlvl.10n 
P.nt •• on 
••• blneton .,8, D.C • 

•• rtron, Inc. 
.01 E •••• bln.ton Av.nu. 
J.o~OOft, Klebl.on 
-At~1 .... Jobn a. G.l ..... Vlc.-Pr ••• 

L ••• 'ob •• ln £n.l ••• rlne Co. 
.Taa ••• bln.ton Blvd. 
Lo. Ane.l •• la. C.lltornl. 
Attal L ••• 8cbw.ln. o.n .... l P.rtn ... 

8 •• 10 .... v.l Ll.110a Ottlc.r 
V., ••••• 1 El.et .. oal0 Ll.1.on Ottlc • 
• Ien.l Corpo. E •• la •• rln. L.bo .. oto"r 
Fort Mon.o.tb, ••• Jor.or 

•• rvo Corpo ... tlon ot A.orleo 
aUDtlnctOD, L.I., ••• lork 

........ D Co. 
Eoll0 •• n In.tr ••• nt Dlvl.lon 
Bl.bur.t, I •• Yort 
Attn: Mr. V. E. C.rbon .... 

• ,ro.b.rc-C.rl.on Co.p.n7 
Roeb •• tor, ••• lort 
Attnl .1'. L.L. 'p.no.r, Vl •• -Pr ••• 

'ub •• rl ••• 1en.l Co.p.nr 
B •• ton, ••••• ebu •• tt. 
Attn: Mr. B4C.r Horton 

..... r. Or .. o.cop. Co. 
1100 Color.do Av.nu • 
•• nt. MoniCO. C.11to .. nl. 
Attn: .1'. 'to. Su ...... , Jr. 

871v.nl. El.ot .. l. pr04uct. Inc. 
rl •• bln., Lon& Iel.n4, N.Y. 
Attn. Dr. Rob.rt 110.1. 

Unl ..... 1tr ot 1111nol. 
U .. b.n., Illinol. 
Attn: .1'. R. E. Cunnln&h •• , 8.c. 

Unlv.r.ltr ot P.nn.r1v.nl. 
Moor. Scbool ot El.ctrlc.l En .... 
Phl1.d.lpbl., p •• 

Vnlv.r.ltr ot Plttobu ... h 
Pltt.burCh. Pennorlv.nl. 
Attn: Mr. E. I. Rolbrook, D •• n 

Unlv .... ltr ot Vlr&lnl. 
Phrolc. D.part.ent 
Charlotte.vllle, VIr&lnl • 
• ,tft: Dr. J. W. B •••• 

16 

(lI) GUIDAICE • COH~ROL 

'tRAISMn'tED VII 

In.p.etor ot •• v.l .oterlol 
10 Cburcb 8tr •• t 
••• York T, ••• York 

Bure.u ot I.ron.utlc. Rep. 
110 Cburch .tr •• t 
Ie. lort T, ••• lort 

D.v.10p •• "t Contr.ct Ottle ... 
••••• chu •• tt. I".tlta'. ot 't.cbno1o&r 
C •• brI4&. all, V •••• cbu •• tt. 

In'plotor ot .a •• l V.t.rlal 
gO Church Strlet 
• ... York T, I." 'fork 

Co •• andibl Ottia.r 
..v.1 Alrcrat, Vodltlc.tion Unit 
John •• l11., pa. 

Dev.lop.ent Contr.ct Ottlcer 
Onlv.r.ltl ot Vlr&lala 
Charlotte.vllle, Vlr&lnl. 

UNCLASSIFIED 

COOIIZA.'t 
AOE.CI 

IIF 

ORD DBP't 

AAF 

AAF 

IAVI 

aUABa 

BUAEa 

BUORD 

8UOBII 

8UA£8 

AAF 

BUORD 



UNCLASSI.FlED -

D. COMPONENT CONTRACTORS (Cont'd) 

COIITUCTOR 

.alhlnaton Unlv.~.ltr 
Re. aa .. eb I'ounda tl on 
11~S I'o~.rth. Bl.d •• 
Cl.yton I, Ml •• ou~1 
'tta: D~. a. G. Ipenc.~ 

W •• tlnabou.e ElectrIc Corp. 
Iprln.tle14, Mallachu •• t tl 
'ttnl J.E.B. Ba .... Ylc.-P ..... 

(D.yton OtfiC") 

Dlr.otor of Bp.clalty 
P .. 04uct. D ••• lopa.at 

Wblppl.r •• 410 Labo"ltorr 
Wblppa.r, II.J. 
,ttnl .1'. M.B. CoolI: 

Z.nlth aadl0 Corpo~&tlon 
Chl0.,o, 1111.01. 
'ttal Buah Rob.rt.o., 

Ex •• utl •• Ylc.·P~ ••• 

,.roJ.t •• aln •• ~laa corp. 
' ..... , C.llfornl. 
'ttnl E.I' •• un4t 

'raour ••••• reh I'ou.d.tlo. 
~_ohnicil C.nt.r. 
Chlc.,o 18, Ililnoia 
'ttnl .r .. ," C •• l.r 

'rthur D, Llttla, Inc. 
ao .aaorll1 Drlva, 
C.abr14a_, ••••• 
'ttnl .~, Bal,. lollt 

B.ttalle M .. _o~111 1.I'ltu'. 
801 lUna ,vanue 
Colu_b ... I, Ohio 
!ttnt Dr. B. D. ~bo.&. 

Ben41x '.lltlon corp. 
p.clrlc Dl.1alon, SPD wa.t 
X. lollr'ood, C.llt. 

B.n41:1 ProducU Dlvl.loll 
B •• 41x ,vlltlon corpor.,lon 
.01 Bandlx Drlye 
South .an4 20, Indllna 
'ttnl .~, I'~.nll: C •• ccll: 

Coaaan41nl Gen.~al 
'ra), 411' Force. 
Pent.,on 
wa.blnltoD 28, D.C. 
Attnl ,c/IS-. DRE-IE 

Coa.an41n, Oena .. al 
.l1~ ._'arlel Coa_and 
Wrllht I'1e14 Darton, Obl0 
'ttn: TS!PP·.B(2) TSIPP·.,(I) 

TSEPP-8A(l) TSEPP-IC(l) 
TIORE-(I) 

Co_ ... dlD& Otrlcer 
Plcatl.nl ,r.a.ll 
DoYer, R •• Jep •• , 
4ttn: 'l'echnlcll Dlvl110n 

(2) GUID'XCE • COJITROL 

TRANBlitITTED YU 

(~) PIlOPUL8101l 

Buralu or 'e .. onautlol .ap. 
IS loutb Rayao.d Itre.t 
Pal.4a ••• Calltornl1 

Da •• lopaa.t Contract ottlcar 
Bendix '.latlon Corp. 
11800 Sb ... aan W., 
M. Bollr.ood, C.llt. 

UNCLASSIFIED 

Coouz'ln 
'OCIIC! 

UI' 

"I' 

OIlJ) DCP! 

~U' 

Bu,ca 

OIlD DBPT 

GIlD DSPT 

~'I' • 
BU.lla 

auoaD 

"I' 
aoolUl 

'U' 

OIUl DiPT 
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UNCLASSIFIED 

D. COMPONENT CONTRACTORS (Cont'd) 

co IITIU.CToa 

CoaaaD41n. Otrlcer 
Watertown lreenal 
Watertown Ta, Ma •• achu •• tt •• 
ltt," Lallor.tor7' 

Contl •• ntal lyl.tl0. an4 BDlr. Corp. 
D.trolt, Mlchl.an 

Curtl •• -Wrllht Corpor.tl.a 
Prop.ller Dlyl.10. 
C.14w.ll, •• w ~.r •• 7 
lttnl Mr. C ••• CIIUhon 

Kap.rl .. nt, Iaeor~or.t.4 
alollaoa4, Vlr.lnia 
lttn: Dr.~ ••• M.ll.n, II 

P.ir.1I1l4 llrplan •• Kn.ln. Co. 
a •••• r lircrart K •• I ••• -Dle. 
paral ... 4al., 1..1., •• w Tork 

G.n.r.l Motora Co.por.tlon 
111100n Dlelalon 
In41anapoll., In41a.a 
lttnl Mr. aon.14 Ba.en 

G. M. Giannini. to., Inc. 
115 W. Color.do 8t. 
Pa.a4en., C.llroral. 

Bereule. Po.4er Co. 
port E •• n, II. Y. 

M.rqu.r4t llrcratt Coap.ny 
Venle., C.llrornla 
lttn: Dr. R. E. Marquar4t 

M.n •• eo M.n .. ract .. rl •• Co. 
805 E. Ban Pern.ndo Ile4. 
B .. rb.nk, C.llrornl. 
lttnl aob.rt a. Btller 

Bxec. Vice-Pre •• 

Ie. lork Unl •• rotty 
lpplt.4 B.th ••• tl •• Center 
II •• lork, Ie. Tork 
lttn: Dr. alchar4 Cour.nt 

oruc. or Chie r or Or4n •• c·. 
Ordn.nce R •••• rch • D •• elop •• nt Diy. 
Ilocke t Br.nch 
P.ntallOn, 
W.ehlnlton a5, D.C. 

Polytechnic In.titute or Brooklyn 
Brooklyn, lIew Tork 
Attn: Mr. R.P. Barrln.ton 

pur4ue Unl.er.ltl 
Lar.yette, ln41ana 
ittn: Mr. O. S. Melkel 

a •• ction Motor., Inc. 
La ke Den •• r k 
Dover, Ne. Jerael 

20 

(II PIIOPUL8IOII 

TallSMITTED VII 

Bur •• u or leron.utlc. Rep. 
11111 Prench ao.4 
Detroit I, Michll.n 

Deyelop •• nt Contr.ct Orflc.r 
P.O. Box 1-'1' 
Rlchaon4 I, Virllnl. 

Bur •• u or l.ron.utlc •• ep. 
B.thp.,., L.I., 11.'1. 

B .. r •• u or leron.utl •• R.p. 
O.ner.l Motor. Corporatlon 
llll.on Dlylelon 
In4Ian.polla, In41an. 

Inapector or •••• 1 M.terial 
eo Cburch 8treet 
II •• Tork T, II •• 'lark 

Bur .... of l.ronaatlca .ep. 
11 South a.)'.on4 Str.et. 
Paea4en., Callrornia 

Insp.ctor or Hay.l Material 
eo Churcb Str •• t. 
Me. Tork T, II •• Tork 

In.p.ctor of .&y.l Materl.l 
00 Cburch Street. 
II •• 'lark T, lie. Tork 

Inap.ctor or lI.v.l Materl.l 
141 W. Jackaon Blv4. 
Chlc •• o 4, Il11nol. 

Bur .... or Aeron.utlca 
a •• 14ent Rapre.ent&tl.e 
R.&c~lon Wo'or., Inc. 
••• al A •• unltion Depot 
Lake D.n.&~k, DoY.~, ".J. 

UNCLASSIfIED 

coal I UlIT 
lGBIICT 

OIlD DBPT 

Blllsa • 
111' 

111' 

II101lD 

BOlsa 

BI11SR 

111' 

BI101lD 

111' 
BU1SI\ 

111' 

BI11SI\ 

OIU) DBPT 

BU1BR 

BUU:I\ 



~~-- ------- - ----~---

UNCLASSIFIED 

D, COMPONENT CONTRACTORS (Cont'd) 

COlnll.~CrOA 

Rlln •• lIlallr polrt"eanle In.tltute 
'l'ror, II .... York 
~ttnl In.,truetor ot .. a.al Belence 

Bolar "lrcratt C_pao)' 
Ban DlelO 11, Calltornla 
.. ttnl Dr. M .... wl1l1a •• on 

Bta04 ... 4 011 Co.,an), 
B."O Laborat.orle. 
Bllaab"th, lie. "er ... )' 

Dnlve ... lt)' at Vlrllnla 
Pb),alc" Depart.e.t 
Cbarlotte.Yl1l .. , Vl r llola 
~ttD: Dr. J. W •• e ••• 

unlve ... lt.,. ot WlacoD.,1n 
•• 41&on, W1.00n.ln 
Attn: Dr. 01.0. IIl ... cht .. 14 .... 

W •• tinlbou •• El.ctric Co. 
1I •• lnltoo, Penn.,l ••• 1. 

W"ilht ... ron.utlc.l corp. 
Woodrldl., 11 .... 01.1'.")' 

Bet.hleh •• 8t.el Corp. 
Sbipbu1141nl Dlvl.loD 
Qulnc), IIi, Ii •••• 
.. ttnl MI'. B. Foa 

(I) PII.OPULlI 1011 

TR .. 1I8Ifltn:n YU 

De."lop •• ot Cootraet otrloer 
Bt.n4ard 011 Co.p.ny 
£ •• 0 Laborato .. le., Box 143 
Ellaabeth, lie. "e .. .,e)' 

D .... lo,. •• t Contr.ct Ottlce .. 
unlve .. .,lt.)' ot Vl"ll.1a 
Charlotte"vll1e, Vl r ll.1a 

In.p.ctor ot lI.val 
M.t"rUl, 
141 W. J.ok.on Blvd. 
Chlc.lo 4, 1111nol& 

Bur •• u ot " ... oo.utlc. 
ae.ldent R.p ...... ot.tlv. 
W •• tlnlho .... El.ctrlc Corp. 
& •• In&ton, Penns,ly.nia 

Bur.au ot Aeronautica Rep_ 
wrllht ".ron.ut.lcal Corp. 
Woodl'1dl_, lie. Jer •• ,. 

lup.r.l.ol' at Shlpbu11410l, 0111 
Qulncr. lia ••• 

UNCLASSIFIED 

COGIIIZ~\lT 

.. GIIIICY 

BOORD 

01lD DEPT 

BOOIl.D 

BUOIUl 

BOORD 

BOU:R 

80 .. 1111. 

BO"£1I. 
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