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A descriptive schedule of all Research Rocket Programs
is presented for planning purposes. It also indicates the
variety of rocket vehicles that can be made available for
research projects.
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INTRODUCT/ON

This semmary of rocket programe,ise preeened,as.an,aid to planning
in the 5000 Oeganization i, particularlylwith regard to manpower, financial
and test range requirements. It may further be useful in familiarizing
the Research Orgatisations with the presently available test vehicles and
also the 'vehicles that can be available through modification if there is
sufficient need.

A summary of each of the provams is given in outline form followed
by a sketch of the vehicle and a ample trajectory when possible.. . A
schedule, manpower summary and a cost estimate for all of the programs
are included after the individual program  outlines. The schedule through
1959, with the exception of the Tumbleweed Warhead Carrier.(rWC), should
be reasonably accurate. In 1960 the programs that are shown are rela-
tively firm with the exception of the Tumbleweed programa. In addition,
in 1960 it is to be expected that the Mach 5 Teat Vehicle.(M5TV). will be
replaced by a smaller, higher Mach number barometric, fuzing test vehicle,
that the Chaff rocket will be converted to a high altitude density,
pressure, ar temperature measuring rocket, and'tbat the Supersonic'Thra-
chute Test Vehicle (SPIV) will be boosted to higher Mach numbers by the
use of a cluster of three Nike boosters. New programs, such as measuring
the radiation from high-speed pellets which have been fired from a gas
gun that is boosted to high altitudes and velocities by the Hypersonic
Test Vehicle (RN) (i.e., under consideration for proposal to AREA), will
andoubtedly materialize in 1960.

The conclusions to be drawn from this summary are that the present
rocket vehicle work load is large and will likely increase in 1959 and
1960. One must also conclude that the requirements for instrument
development, range facilities, data reduction, and other supporting
activities must increase greatly in 1959 if the programs are to continue.
r'urther, the manpower situation in 5140, and in perticular in 5141, may
bncame critical in mid-1959.

UNCLASSIFIED 3
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,riborataries:

- Six air launched 115TV's (B-52, B-36) have been fired
rnd one air launched round remains. The remaining
20 rounds are to be ground launched for operational
reasons. Four of the ground launched vehicles have
already teen sucoeasfully fired. The schedule will
continue at the rate of two rounds per month.

C. PDRPOSE - To obtain calibration data on probes, for supersonic
barometric fuzing and to aid in development of super-
sonin fusing. devices. Secondary investigations include
base drag, aerodynamic heating, boundary layer character-
istics, temperature fuzing, stability and component
testing where practical.

D. DpeauxIm - The ground launched MTV consists of a second stage
which weighs 970 pounds and is powered by a Thiokol
X-M17 engine specially designed for the purpose, and
a first stage powered by a NIKE 1 engine which boosts
the second stage to an altitude of about 52,000 feet.
The second stage is allowed to free fall from the
52,000 foot apogee to about 40,000 feet'where it is
ignited and a terminal Mach number of about 5 is
achieved at approximately 27,000 feet. The nose
section presently accommodates 18 channels of tele-
metering, which allows elaborate instrumentation.

E. COST VIM

Total Foerem 	Amount 	kse

30 XM-17 	 $ 431,900 	 DCFL
30 Noses 	 5,500 	 DCFL, 5140
30 Instrumentation 	 300,000 	 5250
30 Fins (sets of 4) 	 93,00C 	 DCFL, 5140
29 Center Sections 	 7,000 	 5140
30 Telemetering Bulkheads 	 18,000
25 M5 JATO (NIKE-AJAX) 	 63,000 	 5140
26 Fins (sets of 3, NIKE)	 11,000 	 5140
26 Interstage Adapters
1 Fin Gage 	 18,000 	 DCPL
1 Launcher 	 35,000 	 5140
30 Probes 	30,000 	DOFL, 5140

$1,042,400

UNCLASSIFIED
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25 Center Section;
23. Nbse
15 Telemetry Bulkheads

Committed 26 Interstate Matters
2 Sets Titanium Fins
7 MC--620 Probes

_2 Cylindrical Boattail

16 Sets Steel Fins
22 Sets Booster Fins
5 Stubby Probes

$ 5,900
10,000
9,000

)0,000
4,800
6,000

800

38,000
10,000
2,500

$117,000

Uff_gfilageggaalA - Tonopah Test Range - Tracking with an
accuracy of 50 feet or better is an absolute requirement.
Optical trackiag is generally preferred because of its
inherent accuracy, however, I. 	 ar equivalent is re-
quired act a back-up system. Standard telemetering
system and traasdmers in use are adaquate.

MUM - 5141-r- 1 Nhn full time or equivalent
5143 . 1 Man 1/4 time
5240 - (Date Reduction)
5250 - 1 Man full time

2 Men 1/2 time

UNCLASSIFIED
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TOTAL WEIGHT 2500 POUNDS

•

1 	 Av 1414,

MACH FIVE TEST VEHICLE (M5TV)
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Wimité.,,Aootot the; hardware runts: been ither'
ordered or already reditved.. Fi?gram is irinSipally
for 5110 tint in of 'value to 5142.:

M77.737.

B. Firingsat the rate of 4 per month for a. period of
one year were started in November.

C. _}31= - To obtain.data on idnd velocity and direction on a
long term basic in the 150,000 to 300,000 feet
altitude range., Data of this nature is of interest
in weather phenomena as well as in high altitude
rocketry.

D. DESCRIPrkat4 - A two stage device consisting of, a Deacon fifst'Stage
which bizens for three seconds where separation occurs
and then the Arroyo second stage .coasts 	 abeat...50,000 .

fe".t. where' it is ipited. The Arrow bUrna - out . in 1.9
seconds .with a Mach number of around 5 and , coasts to
an apogee altitude of about 380,000 feet. • The S band
chaff 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 vind.velocity - and
direction. Since development was completed 35 con-
secutive successful rounds have been fired.

E. COST 	 50 Deacon Rockets at $1,000 each 	 $ 50,000
50 Arrow, II Rockets at $500 each 	 r. 	 25,000
50 Sets of Hardware at $1,400 each 	 = 	 70,000
1 Launcher at $1,000 	 = 	 1, COO

41■11•111111■••■•••■

$146,000

5110 has budgeted 4150,000 (Case 407.00) in Fiscal
1959 for the program.

F. TEST RAKE AND IUSTRUMENTATICP  - Tonopah Test Range - SC 584 radar
onlY.

G. MANPOWER - 5141-1 - 1 an 1/4 tame
5143 - 1 Han 1/2 time
5250 - 2 Men 1/4 time
5110 - 1 Man (analysis and reporting of wind data)

UNCLASSIFIED
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Definite. NIKE, 1 boosters haie been . 	 ,
booster fins are useable and Will, effect'llige colt
reduction. Ferebody is being designed by 5143 and
should. be ready shortly. -Launcher, is'deagned..

B.smog - Ground launch firings should start in Jenuary 1959.
Firings should proceed at 1 per month for at least 24
months.

C. PURPOSE - To investigate the performance of parachute or other
drag devices zt Mach number of from 1.5 to 3.5 at low
altitudes.

D. DESCRIPTION - The vehicle will be ground launched and boosted to
supersonic speeds by from 1 to 3 NIKE motors. Shortly
after booster separation the drag device will be
deployed from the test vehicle. The vehicle will be
recovered by the parachute under test. Launch angles"
will be 450 or less.

E.I= - For first 12 months of operation (Fiscal 1959 Expenditure)

12 - NIKE A
10 - Vehicles
1 - Launcher
5 - Instrumentation

$ 33,000 with fins
80,000
30,000 (used for my also)
30.222 (Field. Test Case)

'93, WO

F. TEST RANGE AND INSTRUI-$NTATION - Tonopah Test Range - Tracking with
an accuracy of 50 feet or better required. Good optical
coverage for observing parachute operation is required.
Vehicle must be recovered for re-use. Standard telemetry
satisfactory.

G. MANPO4ER - 5141-2 	 1 Man full time
2 Men 1/2 time

5143 	 - 1 Man full time
5250 	 - 1 Man full time

1 Men 1/2 time

UNCLASSIFIED
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A. 4740T4 	.,:Pteliminary diaign:and planning started.
POW0ititigUritien and:tiejectary unknown.
57.40.:**im"

B. Emma - Test flights starting in Fiscal 1960 probably on'a bi-
ionthli.basis, Bardware'coinittments may be necessary
in Fiscal 1959 to limited extend. Wind tunnel tests
scheduled to start'in Summer 1959.

C. FURPW - Conduct basic research on aerodynamic heating, magneto-
aerodynamics and boundary layer characteristics at
Mach numbers ranging from 5 to 25.

D. LISCRIFTIOd - Configuration is nebulous l however, it will have to be
multi-staged atri large. Possibly similar to Lockheed
X-17 with , a weight of around 10,000 pounds. Ballistic
accuracy is unimportant, therefore, a launcher such as
the M5TV launcher is adequate. Recovery of instrumenta-
tion will be attempted to minimize cost.

E. COST 	- 1 Vehicle - $50,000 - 100,000 (It may be possible to
utilize launcher from SPIV or m5ry programs).

F. TEST RANOE_AYD INSTRUMENTATION  - Probably can be tested at Tonopah
Test Range, however, it may be necessary to test at
Pt. Mugu. Tracking is required and it is doubtful that
anything but MIDCT or possibly radar is capable of
tracking it. Subminiature telemetering transmitting
ballistic, temperature, and ablation data on at least 8
channels. High power pulsed DC per supply required
for magnetic field studies.

G. KANPNER - 5141 - 1 Man full time
5.143 - 2 Men full time (Design phase)

- 2 Mar_ 1/4 time (Test phase)
5250 - 1 Man full time .

- 2 Han 1/4 time

UNCLASSIFIED 	 14
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- Definite DEP►6101100# Masa (Operational use aubject. , , ,. 	 ., .
to apProvel).:‘ Prelitaiiiiii: ;doedign : prdoiklaiiiiii"!r Ditld.- -
opment hardwire proctireilent Should start in JanUary,
1959. Pr,c0am for ,5110 aad, , 5230 use. ' 	 ,

B. SCHEME - To be readfor operational use by early 1960. De-
velopment flight testing to begin in mid-1959 and to
continue for approxiaiately six months. First wind
tunnel test scheduled for March, 1959.

C. NIX20 - To provide measurements of fire ball phenomena on
high altitude bursts at approximstely 370,000 feet. ,
(1960).

D. ILEEMIQN - A. two stage ballistic vehicle utilizing the XM-10
(Doorknob) oar for e first stage and a 9" diameter
Recruit as the second stage which will provide an
altitude capability of about 500,000 feet with,e,69
pound payload. It will be aimed by making correction
for predicted winds and should have an accuracy of 25
mils CPE. The nose will be recovered by a•parachute
eyntem.

S. .CM - Development Phase Only.

10 TX-52 	 $140,000
10 Recruits 	 40,000
10 Fin Noses, etc. 	 30,000
5 Ballistic Instrumenta-
tion 	 50,000 (to be partially

recovered)
1 Launcher
	 25,000

$285,000

Try RANGE AN) INZEBTENTATIgE - Probably will be fired at Pt. Mugu,
although could be fired at Tonopah Test Range in last
stages of development. Radar, MIDOr and optical tracking
required. Flight instrumentation will require subminia-
ture telemetry with usual rate gyros, thermocouples and
accelerometers. Some flights would use the roll
stabilized free gyro; particularly in early flights.

5141 - 1 Man full time
5143 - 1 Mtn full time

- 1 Man 1/2 time
5230 - 2 Men full time (on loan to 5143)
5250 - 1 Man full time

- 1 Mtn 1/2 tine

UNCLASSIFIED	 15
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am - Development Phase Definite.(oPetational phise.subject to
approval). - Progrem:for 5110. and 5230.

'B. mama Deeelopment will lag instrument carrier by a few months.
Should be ready fdi 	 190: "'Diiislepiielif
testing to start in Stmme.. 1959T:end wind tunnel test
scheduled to start in Aprit.1959.

C. PURPOSE - To obtain a radio-chemical sample of high altitude (370,000
feet) bursts. Can also be used for RP attenuation mea'ure-
ments and photography.

D. DESCRIPT/ON - A method of high altitude sampling that wttulebe stk..
easeful to any reasonable degree of certainty has not been
determinedyet. Therefore, the rocket vehicle and samPlir
nose design is of knebulous nature; lawyer; it is :presently
thought that the sampler should be well above the burst alti-
tude (105 kb.) : and possibly. as high as 400 km.
this'a three stage configuration consisting of an nonest
John first stage, a secondetage consistingofthreejecruits
in an annular cluster, and a third Recruit thai fits inside
the cluster as the third stage is being considered. Will
require a multi-stage parachute system for nose recovery.

E. COST Development phase only.

5 Honest John, 	 $100,000
20 Recruits 	 80,000
5 Sets Hardware 	 50,000
3 Sets Instrumentation 	 30,000
1 Launcher 	 25,000

$285,000

F. TEST RANGE AND INSTRUMENTATION - Will have to be fired at Pt. Mugu.
Telemetry will have to be subminiaturlzed to fit in 9" nose.
The usual end instruments such as rate gyros, accelerometers,
temperature gages, etc. will be required and in addition the
rail 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 flighv.,

G. 141A.NPOWER

5141 -'I Man full time
5143 - 1 Man full time

1 Man 1/2 time
5230 - 2 Men full time (on loan to 5143)
3250 - 1 Man full time

1 Man 1/2 t UNCLASSTFIED
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HONEST JOHN

GROSS WEIGHT - 6000 POUNDS

TUMBLEWEED HIGH ALTITUDE SAMPLER



d
 ', ^v,eiogmsnt- will be deiaayed until definite

5236

S. =mu= 	 firing4chedeieOf'3'62'611Ufida:
-should 	 9. months befoiefuie.

C. ?Man - To carry en stelae warhead in the 2000 pound (megaton);.
category to an altitude of 105 kilometers in the Tumbleweed
test series.

D. DESCRIPTION Consists of a Sergeant main stage with .a clusitii of 4- ,

RecrUits which will provide enough additional initial
ecceleration to prevent excessive dispersion front, the wind..
The:Sergeant hurns for about 24 seconds'and the ReCruits burn
fOr4bOat 2 seconds. The complete'. vehiele is aerodynamically
stabilized With the warhead:Section 00in-stabilized to insure
consistent Warhead orientation after separation from the
rockets. Correction for mind effects would be Made by compu-
tation in the same way that it is accomplished - on"the:TUmble-
weed'Instrument Carrier. The'varbead could be fired with
sufficient accuracy. with a timer(s) through a,safety.system
of'intigrating accelerometers; stable platform and R.F.
command. The accuracy of the vehicle is on the order of 25
mils CPE, which should be sufficient. This warhead carrier
would have the advantages of small size, reliability, un-
limited ready time, simplicity and low cost compared to
operational liquid fueled military missiles. The TWC is a
simplified version of the UAV which is described in the
next section.

E. COST 	 (Per development round)

1 XM-20 (Sergeant) 	 $40,000
4 Recruits 	 12,000

Hardware 	 25,000
Instrumentation (recoverable) 	 35 ,000

$112,000

1 Launcher	 35,000

F. MANPOWER

5141 - 1 Man full tine
5143 - 2 Man full tile
5230 - 2 Men full time (on loan to 5143)
5250 - 2 Men full time

(Warhead Iastalletion)

UNCLASSIFIED 	 19
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TUMBLEWEED WARHEAD CARRIER
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A. STATUS - Indefinite. Some preliminary wind , tUntel testing has been -
done. 5141 Research and DeWelapbent - Program.

B.
. 

iiaixtotta.

C. PURPOSE - Originally was conceived as a carrier for placing warheads,
instrument packages, or tramp:Ar heads at altitudes ranging
from 50 to 1000 miles with a high degree of accuracy and
reliability on future high altitude tests. In view of the
possibility of accelerated time scales, and changing alti-
tude and accuracy requirements on Tubbieweed Test Series,
it was decided to delay the application of the spin stability
concept to a later time, with the exception of tha warhead
section of the Tumbleweed Warhead Carrier. Consequently, the
UAV is considered to be a configuration which will be in-
vestigated as a spin stabilized vehicle theoretically and in
the wind tunnel se 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
a minimum of risk for application to accurate high altitude
vehicles including small satellites if required. .

D. DESCR1PT/0N - The first stage consists of a Sergeant XM20 motor with
6 ICH 19E 1 Recruits clustered et the base for launch acceler-
ation. The Recruits burn out at 1.6 seconds and are sepa-
rated. The XM20 burns out at 24 seconds at a high altitude
and is separated from the second stage immediately. At this
point a recovery system is initiated, designed to recover the
stabilized platform mounted in the nose of the XN20 and shortly
thereafter the 2nd stage, which can consist of a number of
confivrations, is ignited. In the configuration shown the
2nd stage is a 	 of 9 Viper motors which encloses a third
stage of 3 Viper motors. By the choice of motors for the 2nd
and 3rd stages extreme 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 is necessary. The gross weight of the UAV shown is
about 15000 pounds.

E. COST

1 XM-20 (Sergeant) 	 $40,000
12 Vipers 	 22,000
6 XM 19E 1 	 18,000

Hardware including safing system
and instrumentation
TOTAL (1 round)

MAO•■•■•1111■w

4130,000
Launcher 	 50,000 - 100,000
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Developmeetjw,definiti.bni,appliiiiion - dapendkon-Continbancia
of nUelier,tOitiriat)Meada,Test'Site.. The:saMplerllead
design,: 14teli: has beeniind tUnietiiited' -could ba, applied'
na an over;Aikter ' iamOler' for use 	 this 

B. SCHEDULE Pirse tion-oPerative ,.test round.:'to , be'•lrect in UMMillerfer".
Three: initiuManted rounds are scheduled

each monthfciZIPabruary, March'en“pril. All rounds' are to
use the Viper Motor for maximum performance. Additional
test rounds will be needed to test smaller booster rockets
for lower altitude operation.

C. PURPOSE - To provide a radio-chemical sample from the fission products
in the cloud produced by nuclear test explosions at Nevada
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 and the nose section which contains the
sampler head, instrumentation, and recovery systeM. The
nose section is separated near apogee after passing . through
the cloud, and the parachute is deployed for'recoviery. A'
wind screen on the sampler head protects the filter from
high Mach number environment in the early part of the flight
until it is ejected by timer actuation. After collection of
the fission products the filter is sealed'by the timer,after
passing through the cloud. The sampler head is designed for
100% internal mass flow at supersonic speeds to prevent
fractionization of the particles. The rocket is fired on a
near vertical trajectory to insure hitting the rising cloud
and is launched from below the surface from a covered bunker
to prevent blast damage.

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

10 Viper Motor

10 Viper Fins
6 Nose Section
10 Parachute
6 Instrumentation
1 Launcher

$18,000 (20 available as
surplus from Hardtack)
8,000
7,000 (Recoverable)
1,000

30,000 (Recoverable)
2 000

$66,000

NOTE: Same launcher, nose sections and instrumentation could be used
for testing vIth smaller booster rocket.
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*FI
F. TEST

G. MANPOWER

Unopeh Test Range
foal and teleiotering coverige is satisfactory.

1t,,,launching.pad can be used: Special - vehicle
ationis being developed by 5250 and 5230.

5141 1 Men full time
5143 - 2 Men full time
5250 - 2 Men half time
5230 - l Man full time (on loan to 5143)
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ANTENNA

SEPARATION (STA. 56.1)—

VIPER MOTOR-

7.0 DIA.

•

ILO 01A
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43.0

6.5

7.0 WA
146.6

•

165.1

565 eilz

LOW ALTITUDE SAMPLER
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III 	 SPIV

	

IV 	 HTV

	

V 	 TIC

2 ROUNDS PER MONI"..

UNTri. J A SSTFTED 4 ROUNDS PER MONTH,

8 ALREA1YY FIRED.

I ROUND PER MONTH.

1st ROUND SCHEDULED J Att. 1959 .

I ROUND PER 2 MONTHS,

ma • sammown.war...../.14......

10 DEVELOPMENT ROUNDS

5 DEVELOPMENT ROUNDS

VP TWC

	

- VIII 	 IJAV

	

IX 	 I..A5 TESTING. -

KEY 	 III FLIGHT TEST T - TONOPAH TEST RANGE

.1•••■■•••

DESIGN 	 P - POINT MUGU

•
ANALYSIS

ROCKET VEHICLE SCHEDULE

UNCLASSIFIED 	 ■



1. 	 A 	 '3 	 C .	 ,

UNCLASSIFIED

1 	 1I
1

1

I
1

7

1 5,

1

1

7
• 4
.2

1

7 7
17 1

7 	 7 7 (1) (i) (

(1) (1) ( 1)

1 ( 	 (i)
2 2 	 (2) - (2) (2)
22

(.0EVELCPMENT EFFORT . DEPENDING 04
NEED)

MANPOpER SUms,PAR I ES 3EYCN3 JANUARY
1960 ARE MEAN I NGLES SINCE NEW
PPOGRAmS WILL dE A0DED•

=

tticLuoi. goA‘tonfiCifile-.
mENis .FcR': (74STR'

:T Elf.3v4ELePvivDE: si T E;  gT4i4-141.C2. 1':"-2
KCE 	 SUP?,4i.t,iNGY-:=`.
FACILITIES; :NtIktig.i13e .

SHOWN ARE I h, M.A*79041:itt , :
•

•

" •

te:„ 	 ..:•• • t •

vtrFCWEP E(.0 I REPET

111111111111111111

S 	 0

2

C.

222

2

a
1

;
i

14

I I4

52t : .: :: 	 12
i 	 1 ' 1

51-43 2 	 2 2 2 F
• 1 1 V42 1

Al 1 : 1
'Ct 1 •.; 	 . 1 17 17 .17

2 53 • 17 17
t 1.4. 1 1 1

•
•.7

• •
'7 1 7

1 2 17
J - 111
51 .4.! 2 4 2 4 	 2 	 2 2 2 2 2

2 2 2 2 2
51 4 1 (L3A nq::z*.tTY .7iEHARCH F0 )
31 4

.1‘...1•••
•51 4 1 • 1 .•

.! 2 2
.0•J 11

5 1441 6 .., 6
i■ 7 7 	 2 8 3 5

A	 •••• 1.• 5 5 ; 10 10 10 6

U etilks61411:4 1J



EIOU433',

UNCLASSIFIEDCOST ESTIMATE

FISCAL 1959
BUDGETING 	 '
OKAKZATION FISCAL 1960

BUDGSTING
ORWIZATION

I M5TV 117,000 5140
330,000 5250

II FI4 146,000 5110

III SFTV 143,000 5140
50,000 5250

IV HTV 200,000 5140
50,000 5250

V WIC 150,000 5140 85,000 5140
50,000 5250

VI LIRAS 255,000 5140
30,000 5250

VII WWC 497,000 5140
105,000 5250

UAV

IX LAS 18,000 5140
30 000 5250

TOTAL $428,000 5140 $952,000 5140

$460,000 5250 $185,000 5250

NOrE: Total Development Hardware costs not including wind tunnel
r,todels or wind tunnel test time.

UNCLASSIFIED
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