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 INTRODUCTION

This aummery of rocket programs is presented as an aid to plamning
in the 5000 Crgamization, particulariy sdth regerd 4o manpower, financizl
and test rangs requirements. It may further be useful in famillarizing
the Research Qrganisations with the presently aveilable test vehicles end
also the vehicles that cen be available through medification if there is
sufficlent nsed.

A suxmary of each of the prog-sms is given in ocutline form followed
by a sketch cf the vehicle and a sample trajectory when possible. A
schedule, manpower summary end a cost estimate for all of the programs
are included after the individusl pregram outlines. The scheduls through
1959, with the exception of the Tumbleweed Wsrhead Carrier (TWC), should
bs reasonably accurate. In 1960 the programs that are shown are rela-
tively firm with the wxception of the Tumblewesd programs. In additlon,
in 1960 it is to be expsoted that the Mech 5 Tast Vehicle (MSTV) will be
repleced by a smaller, higher Mach number baromstric fusing test vehicle,
that the Cheff rocket will be converted to a high altitude denaity,
pressurs, or temperature measuring rocket, and that the Supersonic Pare-
chute Test Vehicla (SPFIV) will be boosted to higher Mach mmbers by the
use of a cluster of thres Nike boosters. New programs, such as measuring
the radistion from high-speed pellsts which bave been fired from a gas
gun thet ia beosted to high eltiiudes and velocities by the Hypersonic
Test Vehicle (HIV) (i.e., under comsideration for rroposal to ARFA), will
andoubtedly msterialige in 1950. ) '

The conclusiors to be drswn from this summary are that the preasut
rocket vehicle work losd is large snd will likely incresss in 1959 and
1960. (me must also conclude thet the requirements for instrument
develoment, range facilities, data reduction, and other supporting
sctivities must increase greatly in 1959 if the progrsms are to continue.
rurther, the manpower situation in 5140, ard in perticular in 5141, may
hrecame critical ip mid-1959. *
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e hardware ‘has'been'eithur -
N P:ogrm for ‘511.1-1 and Diamond

Six air hbnchad }GT\“S (3-52, B-36) have beqn fired
end one alr launched round remesins. The remeining
20 rounds are to be ground launched for opsrational
reasons. [Four of ths ground launched vehicles have
already besn successfully fired. The scheduls will
continue at the rate of two rounds per momth.

To obtein calitration data on probes, for supersonic
barametric fuzing and to aid in develomsent of super-
soni~ fuging devices. Secondary investigations include
bese drag, serodynamic heating, boundary layer character—
istics, temperature fuaing, stability and component -
testirg where practical.

DESCRIPTIQN - The ground launched MSTV conaists of a second stage

which weighs 970 pourds ard is powered by a Thickol
X-M17 engine specially desigred for the purpose, ard
a first stage powsred by a NIKE 1 engine which boosts
the second stage to an altitude of ebout 52,000 feet.
The secord stage iz allowed to free fall from tha
52,000 foot apogee to about 40,000 feet whers it is
ignited and a terminal Mach nuisber of about 5 is
achieved at approximately 27,000 feet. The nose

- section presently accommodates 18 channels of tele-

netering, which allows elaborate instrumentation.

Total Progrem Amount Case
30 XM-17 $ 431,900 DCFL

30 Noses 5,500 DOFL, 5140
30 Instrumentation 300,000 5250
30 Fins (sets of 4) 93,00C DCFL, 5140
29 Cenrter Sactions 7,000 5140
30 Telemetering Bulkheads 18,000

25 ¥5 JATO (NIKE-AJAX) 63,000 5140
26 Fins (sets of 3, NIKE) 11,000 5140
25 Interstage Adapters

1 Fin Cage 18,000 DCFL

1 Launcher 35,000 5140
30 Probes 30, 0CO D&FL, 5140

$1,042,400
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mo Fiacul 19';3 "zxpe:ﬂatm mw.m to Conphtc a-ogm; ‘

35 Conter aections T ¢ 5,900
23 Fose : 7 10,000
115 Yelematry Bulkheads o 9,000
26 Interstage Adaptsrs 30,000
2 Sets Titaanlum Fins L 4,8C0
7 ¥C~620 Probes 6,000
.2 Cylindrical Boatteil 800
16 Sets Steel Fins 38,000
22 Sets Booster Fins 10,000
5 Stubby Probes 2,500

$117,000
e - Tonopah Test Range - Tracking with an

accuracy of 50 feet or batter is an sbsolute requirement.
Optical trackiag is generally preferred because of its
inherent accuracy, however, MIDOT or equivalent is re-
quired as a back-up system.

system and transducers in use are adequate.

141~1 - 1 Man full time or equivalent
5143 ~ 1 Msn 1/4 time

5240 -~ {(Data Reduction)

52560 - 1 Man full timo

2 Men 1/2 time

UNCLASSIFIED
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m - Doﬂnite. . Most of the: :
"ordered: or alraady recsivad. P:ogram is: p-intipa.lly
for 5110 but is of valuo to 5141. .

SCEEDULE - Firingsst the rate of 4 ser month. for a period. of
one year were ctarted in November.

FURPOSE - To obtain data on wind velocity and direction on a
long term besio in the 150,000 to 300,000 feet
altitude range. Data of this nature is of interest
in weather phenanana as well as in high altitude
rocketry.

DESCRIPIIGH ~ A two stage device consisting of a Deacon first’ stage
‘ which burns for three seconds where separation occurs
and then the Arrow second stage coasts to.abeut.50,000--
fest whare it is ignited. The Arrow burns out in 1.9
seconds with a Mach mumber of around 5 amd coasts to
an apogee altitude of about 380,000 feet. The S band
chaf{ can be ejected at any altitude up to about ' :
350,000 feet where it is tracked by radar as it , :
descends to provide information on wind velocity emd '
direction. Since development was ccmpleted 35 con-
sscutive successful rounde have been fired.

cosT - 50 Deacon Rockets at $1,000 each = § 50,000 ‘
50 Arrow, II Rockets at $500 each = 25,000
50 Sets of Hardware at $1,40C each = 70, 000

1 Lsuncher at $1,000 = 1,000

$146,000

5110 hss budgeted $1.50,000 (Case 407.C0} in Fiscal
1959 for the mogrem.

1 ¥ iD_IHSTRUME - Tonopah Test Renge ~ SC 584 radar
only.
MANPOWER - 5241-1 - 1 ian 1/4 time
5143 - 1 Man 1/2 time
5250 -~ 2 Men 1/4 time
5110 - 1 Man (analysis and reporting of wind data)

y
!
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D.

m - Definite. MNIXB 1 booatera have bean deliwred. . NIKE. -
' booster fins are unegable and will effect large cost"
reduction. Forebody is being designed By 5143 nnd
ahould be ready shortly.. Latmchnr 13 deeigned

SCHEDULE - Ground lasunch ﬁrings should st,art in Jamery 1959.
Firings should proceed at 1 psr month for at least 24

months.

FURPOSE ~ To investigate the performance of parachute or other
drag devices ¢t Mach mmber of fram 1.5 te 3.5 at low
altitudes.

DESCRIFTION ~ The vehicle will be ground launched and boosted to
suparsonic spoeda by from 1 to 3 NIRE motors. Shortly
after booster separation the drag device will be
asployed from the test vehicle. The vehicle will be
recovered by the paracoute under tesi. launch angles
will be 459 or leas.

COSTS - For first 12 months of oparation (Fiscal 1959 Expenciture )

12 - NIXE A 2 33,000 with fins
10 - Vshicles 20,000
1 - Launchser 30 000 gused for M5TV elso)
5 = Instrurentation 50,000 (Fisld Test Casa)
$193,C0
TEST RANGE AND INSTRUMENTATION - Tonopah Test Range - Tracld.ng with

an accuracy of 50 feet or better required. Good optical
coverage for observing parschute operation is required.
Vehicle must be recovered for re-use. Standard telemetry
satisfactory.

1 Man full YUme
2 Men 1/2 time
1 Man full time
1 Man full time
1 Men 1/2 time

MANPOWER - 5141-2

5143
5250
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A m Inw:
kaﬁ. ungm'ntion and trajactcry unknown.

5. SCHEDULE - Test tlighta starting in Fiscal 1960 probably onm'a bi-
morthly basis. Hardware commitiments may be neceasary
in Flscal 1959 to limited extend. Wind tumnel tests
scheduled to start in Swummer 1959.

C. FURPCSE - Conduct basic ressarch on aercdynamic heating, magneto-
sercdynandcs and boundary layer characteristics at
Mach numbers ranging from 5 to 25.

D. DESCRIFTION - Configuration is nebulous,however, it will have to be
multi-staged ani large. FPossibly similar to Lockheed
%-17 with a weight of eround 10,000 pounds. Ballistic
accuracy is unimportant, therefore, a launcher such as
the M5TV lsuncher is adequete. Recovery of instrumenta-
tion will bo atlempted to minimize cost.

- 1 Vghicie - $50,000 - 100,000 (It may be possible to
utilize lsuncher from SPIV or MS5TV programs).

TEST RANCE A'D INSTRIRENTATION - Probably can be tested at Tonopah
Test Range, howaver, it may be necessary to test at
Pt. Mugu. Tracking is required erd it is doubtful that
anything btut MIDOT o~ posaibly radar is cspable of
tracking it. Subminiasture telemetering transmitting
hallistic, temperature, and sblation data on at least 3
channels. High power pulsed DC power supply required
for magnetic field studies.

!
%)
;

et

G. }ANPGYER - 5141 -~ 1 Man full time
5143 - 2 Men full time (Design phase)
- 2 Mer 1/4 time (Test phase)
5250 -~ 1 Man full time .
- 2 Men 1/4 time

UNCLASSIFIED )
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C.

D.

, M - Dotinlto'neveaomont Pbau (Oporational use. aubjoat.

to apgroval).- Prelimindry design: ;n-ocoodin”'*“n*é”%‘al- :
opment hardum:e procuremsnt should start in January,
1959.. h‘ogx‘am for 51.10 and 5230 L R

SCHEDULE - To be resdy for opsratianal use by early 1960 De-
velopment £light testing to begin in micd-1959 and to
continue for approximately six months, PFirst wind
tunnel test scheduled for March, 1959.

PURFOSE -~ To provide messurements of fire ball phenomens on
high altitude bursts at ap;u‘cximately 370,000 feat.

(1960).

DESCRIPTION - A two stags ballistic vehicle utilizing the XM-10
{Doorknob) moior for a first stage and a 9" diameter
Recruit as the second stage which will rrovide an
altitude capebility of about 500,000 feet with a 60
pound payload. It will be simed by malking correction
for predicted winds snd should have an accuracy of 25
mils CFE. The nose will be recovered by a parachute -

systen,
£0oST ~ Developeent Phase Only.

10 TX-52 $140,000

10 Recruits 40,000

10 Fin Noses, stc. 30,000

5 Ballistic Instrusenta-

tion 50,000 (to be partially
recovered)
1 Leuncher 25,000

$285,000

= NGE AMR_INSTRIMENTATION - Frobably will be fired at Pt. Mugu,
although could be fired st Tonopah Test Range in last
stages of develomment. Radar, MIDCT and optical tracking
required. Flight instrumentation will require subminia-
ture telemetry with usual rate gyros, thermocouples and
accelercmeters. Scme flights would uss thes roll
stabilized {ree gyro; perticularly in early flights.

MANPWER - 5141 - 1 Msn full tine
5143 - 1 ¥an full time
-~ 1 Man 1/2 time
5230 - 2 Men full time (on loan to 5143)
5250 - 1 Man full time
~ 1 Men 1/2 tdima

UNCLASSIFIED 15




et ey e

\—— RECRUIT

© e e e

15.86 —»

i
'
;
|
}
|
!
;
:

v e SRR IN -

T
A
B oL otn BRF AT e

..,

148

¥ XM 52 LACROSSE

GROSS WEIGHT

1325L8S

238




A, §2ﬁ;§§ Devcloyuunt aneu Daiinite (opcra:ional phnse lubjact to
‘ , approval). Prosr&m £or 5110 und 5230.‘, wreig L

D.

P

G.

§gg§ng§§ Davnlopmcne will laa 1nstrumant carrier by a few months.‘

Should be ready for usé in early 1960 'Davelopment €iight
testing to start {n Suvmmer 195¢ 2nd wind tumnel test
scheduled to start in April 1959.

FURPOSE - To obtain a redio-chemical sample of high altitude (370,000

feet) burats., Can algo be used for RF attenuation measure-
ments and photography..

DESCRIPTION -~ A method of high altitude sampling that uould be Bucs

‘cesgful to any Teasonable degree of certainty has not been
determined yet. Therefore, the rocket vehicle and sampler

nose desisn is of s nebulous nature,” ‘However; it is.presently

thought that the sampler should be well above the ‘burst alti-
tude (105 kuj aud posaibly as high as 400 k.. -In-view od
this a three stage configuration consisting of an Tonest
John first stage, a second stage consie:ing of three Becruits
in an annhular cluster, and a third Recruit ‘that fits inside
the cluster as the third atage is being considered. Will
require 2 multi-stage psrachute system for nose recovery.

COST - Development phase only.

5
20
5
3
1

tHonest Johns $100,000
Recruits 80,000
Sets Hardware 50,000
Sets Instrumentation 30,000
Launcher 25,000

$285, 000

TEST RANGE AND INSTRUMENTATION - Will have to be fired at Pt, Mugu.

MANPOWER

Telemetry will have to be subminlaturized to £it in 9" nose,
The usual end instruments such as rate gyros, accelercmeters,
temperature gages, etc, will be required and in addition the
roll stabilized free gyro will be used wherever possible,
Electronic and radar tracking throughout the flight is a
necessity, Optical tracking is desirable during early part
of flighe.

5141
3143

< Man full tine

1 Man fuil time

1 Man 1/2 time

5230 - 2 Han full time {on loan o 51643)
i
1

i 44 UNCLASSIFIED
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c.

F.

PIRPOSE -

: te:c fitins uchedule of 3 to’6 ounda
- ahauld starc at ‘least 9 months. betore use, B »‘

™ carry en aromic yarhesd in t&e ’000 pcnnd {nagstcn)
category to an altitude of 105 kilometers in the Tumblewsed
test series.

DBSCRIPTION - Cousists of a Sergeant main stage with a cluster of b

Recruits which wiil provide enough additional initial
ncceletutlon to prevent excessive disperaion from the wind.

. The Serseanc burns for about 24 seconds’ and tha Rec¢ruits burn

for about 2 seconda. The complete vahicle 18 aerodynamically

......

 congistent warhead orieatn:ion after separation from the

MANPOWER

rockets. Correction for wind effects would be made by compu-
tation in the game way that it is accomplished on’ the Tumble-
weed Instrument Carrier. The warbead could be fired with
sufficient accuracy with a timer(s) through a safety.aystem
of integrating accelerometers, stable platform and R.F.
command. The accuracy of the vehicle {8 on the order of 25
mils CPE, which should be sufficient. This warhead carrier .
would have the advaentages of small size, reliability, un-
lim{ted ready time, simplicity and low cost compared to
operational liquid fueled military misailes. The TWC {5 a
simplified version of the UAV which {s described in the -
next section.

{Per development round)

1 X11-20 (Sergeant) $40,000
4 Recruits 12,000
Rardware 25,000
Instrumentation {recoverable) 35,000
$112,000
1 Launcher 35,000
5141 - 1 Man full tine
5143 - 2 Men full tixe
5230 - 2 ¢an full time (on loan to 5143)
5250 - 2 Man full time

(Warhead Instellation)

UNCLASSIFIED -,
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A, STATUS - Indafini:e. Soae pralimiaary wiad :unnal tactina ‘hase been o

done. 5141 Resnnrch and Devalopmun: program.

5. SCOEDULE - muxsuﬁa
C. PURPOSE ~ Originclly wes conceivea as a cartler tor placing wa:beado,"

instrument packages, or sampier heads at altitudes ranging
from 50 to 1000 miles with a high degree of accuracy and
relisbllisy on future high altitude tests, In view of the
possibility of accelerated time scales, and chbanging alti-
tude and accuracy requirements on Tuibieweed Test Series,

it was decided to delay the appiicstion of the apin stability
concept to & later time, with the exception of the warhead .
section of the Tuzbleweed Wsrhead Carrier. Conseqpent!y, the
UAV 13 considered to be a configuration which will be in-
vestigated as a spin stabilized vehicie theoretically and in
tte wind tunnel &8s a research project. The results of this
study would be applied to a small rocket vehicle to test the
principle in flight. The UAV could then be developed with.

& minimm of rigk for application to accurate high altitude
vehicles including smzll satellites if required.. ... .

D. DESCRIPTION - The first stage consists of & Sergeant XM20 motor with

6 ¥ 19E 1 Recruits clustercd zt the base for launch acceler-
ation. The Recruits burn out at 1.6 seconds and are sepa-
rated. The XM20 burns out at 246 seconds at a high altitude
and i3 separated from the second stage immediately. At this
point a recovery system is {nitiated, designed tc recover the
stabilized platform mounted in the nose of the XM20 and shortly
thereafter the 2nd stage, which can consist of a number of
configurations, is ignited. In the configuration shown the
2nd stage is & ving of 9 Viper motors which encloses a third
stage of 3 Viper motors. By the choice of motors for the 2nd
and 3rd stages cxtreme flexibility is possible. The UAV is
visualized as a spin stabilized ballistic vehicle capable of
a high degree of accuracy and wind insensitivity. A rotating
launcher i3 necesgary. The gross weight of the UAV shown 1is
abeut 15000 pounds.

1 XM-20 (Sergeant) $40,000
12 Vipers 22,000
6 XM 19K 1 18,000
HRardware including safing system '
and {nstrumentation 50,000
TCTAL (1 round) 3130,000
launcher $0,000 - 100,000
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A 535533 Duvalopnnuc (3 defin!to but'appli tion dapends on’ continuanen B
. of muclear. ceseins at: Nevada Test Site.’ The ssmpler héad e
dcsisn, uhich hna bean wind tunnal tentcd, could hqgappttcd
“t am ovcrdwa er sanpler tor uaa 1n thn Faclfic.

<

B. SCHZDULE _First non-opetativn tent round'to be fired in Jacusry’ "for
halliatic putposca. Three 1nsttumented tounds are echeduled
each wonth for Pabruary, Mareh' and April. All rounds are to
use the Viper motor for maximum performance. Additional
test rounds will be needed to test smeller booster rockets
for lower altitude operntion.

C. FPUBPOSE - To provide a radio-chemicsl sample from the fissior‘producta
in the cloud produced by nuclear test explosions at’ Ntvada
Test Site.

D. DESCRIPTION - The maximum altitude (100,000 feet) version consists of
a Viper booster motor which burns out in four seconds at a
Mach number of 4.5 end the nose section which contains the
sampler head, instrumentation, and recovery system, The
nose section is separated near apogee after psasing through
the cloud, and the parachute is deployed for’ recovery. A’
wind screen on the sampler head protects the filter from
high Mach number enviromment in the early part of the flight
until it is ejected by timer actuation. After collection of
the fission products the filter is scaled by the timer.after
passing through the cloud., The sampler head (s designed for
100% internal mass flow at supersonic speeds to prevent
fractionization of the particles. The rocket is fired on a
near vercical trajectory to insure hitting the rising cloud
and is launched from below the surfece from a covered bunker
to prevent blast damage.

E. COST - (Hardware costs of 10 Round Development Program)

10 Viper Motor $18,000 (20 available as ;
surplus from Hardtack) i
10 Viper Fins 8,000 |
6 Nose Section 7,000 (Recoverable)
10 Parschute 1,000
6 Instrumentation 30,000 (Recoverable)
1 Launcher 2,000
$66,000

NOTE. Seme launcher, nose scctions and f{nstrumentstion could be used
tor testing with smaller booster rocket,

' UNCLASSIFIED =
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¥ _‘1:&1 and telmtaring covause 1a utisfactor o :
! : u‘t, huncb.ms pad. can be used; Special vehicle "
: ina g Q‘ation ie deing daveloped by 5250 :nd 5230.
G. MANPOWER

5141 - 1 Man full time

53143 - 2 Men ful) time

5250 ~ 2 Men half time

5230 - 1 Man full time (on loan to 5143)
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REMARRS
1 maty 2 ROUNDS PER MONT .
U Aw 4 AOUNDS PER MONTH, 3
‘ 8 ALREAYY FIRZD. R
” *
i1 SPTV I ROUND PER MONTH. -
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BULCETING - . BUDGETING .
FISCAL 1959 ORGANIZATION FISCAL 1960  ORGANIZATION
T NSTV 117,000 5140 N
- 330,000 5250
1 RW 146,000 5110
IIY SETV 143,000 5140
50,000 5250
IV BTV 200, 000 5140
50,000 5250
v WIC 15¢,000 5140 85,000 5140
50,000 5250
VI WHAS 255,000 5140
30, 000 5250
VIT  wWC 497,000 5140
105,000 5250
Y111 YAV
IX LAS 18,000 5140
30,000 5250 _
TOTAL 5428,000 5140 $952,000 5140
$460,000 5250 $185,000 5250

NOTE:  Tetel Development Hardware costs not including wind tunnel
models or wind tunnel test time,
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