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FOREWORD

This report summarizes the results of research performed under contracts DAAG46-
75-C-002 7 and DAAG46-76-C-0009. The contractors were The BDM Corporation ,
Vienna , VA , and RMC Research Corporation , Bethesda , MD. The work was conducted
between 1974 and 1975. Dr. R. Chai t , DRXMR-MP , Army Materials and Mechanics
Research Center , was the Project Manager/Monitor.

The work was sponsored by JTCG/AS as part of a 3-year TEAS (Test and Evaluation
Aircraft Survivability) Program. The TEAS Program was funded by DDR&E/ODDT&E. The
effort was conducted under the direction of the JTCG/AS Design Criteria and Industry
Interface Subgroup.

Much work has been accomplished over the past years to assess and enhance
non-nuclear combat survivability of U.S. aircra ft . Part of that work includes a great deal of
ballistic testing. To aid this test effort , an up-to-date survey was made and this guide
prepared. This guide serves the JTCG/AS community as a reference to major ballistic test
facilities in the ii.~ .

The authors wish to extend their appreciation for the assistance of Mr. A. F. Jones of
the U.S. Army Materials and Mechanics Research Center , who prior to his retirement , was
instrumenta l in providing assistance in coordinating site visits. The excellent cooperation of
the facility re presentatives both during the site visits and in reviewing the draft facility
descriptions provided valuable insight into the overall capability of each facility. The
authors wish to express their appreciation of this cooperation and for the assistance of all
who contributed to this guide.

1

NOTE

This technical report was prepared by the Vulnerability Assessment Subgroup of the Joint
Technicai Coordinating Group on Aircraft Survivability In the Joint Logistics Commanders’
organization. Because the Services’ aircraft survivability development programs are dynamic and
changing, this report presents the best data available to the subgroup at this time. It has been
coordinated and approved at the JTCG subgroup level. The purpose of the report is to exchange
data on all aircraft survivability programs, thereby promoting interservice awareness of the DOD
j ucratt survivability program under the cognizance of the Joint Logistics Commanders. By careful
analysis of the data in this report , personnel wIth expertise in the aircraft survivability area should
be better able to determine technical voids and areas of potential duplication or prolifertti on.

I
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IIACKG ROUND

JTCG AS

JTCG/AS was fo rmed by direction of the Joint Logistics Commanders (DARCOM /
NM ( ’/AFL( ’/AFS C to determine and validate methodologies required to test , evaluate , and
design survivabili ty into aircraft and aircraft subsystems. The Design Criteria and Indust ry
Interface Subgroup fo rmed an ad hoc committee with the following objective : to review and
evaluate mili tary , government and commerical survivability /vulnerability ballistic test
f a c i l i t i e s , and establish a complete and ready re ference directory of same.

RELATED RESEARCH

lii  March ot 1973 , Braddock , Dunn and McDonald , Inc . (with the RMC Research
Corporation as a subcontractor) entered into a contract with the U.S. Army OTEA
(Operational Test and Evaluation Agency ) to survey existing instrumented test sites which
could he used for operational testing. Methodologies for collecting and presenting facilities
information were developed which proved effective and economical. The resulting three
‘. o t u me Operati onal Test Instrumentati on Guide was widely distributed throughout the test
and evaluat ion communi t y  where it was universally well received. Following publication of
t hi s  ~u ide,  .1 task was added to the contract which required a survey of all hardware
s l l n u l a tI r\ and comput er  s imulat ions applicable to operational test and evaluation. During
the co nduct  of th i s  second task , the methodologies previously used where further  refined
m d  i Ill pr~ ) ‘.~‘d

INTR0UC~ION

P1 RPOSI~

J o  .ICLIIIIIp IISh t he  ~id hoc co mmittee objective , the BDM Corporation and RMC
II ( I  I p o r i t i o n  were contracted to perform an up-to -date test facility survey. They

Ii5u ( 5 Ih e  s ,iIlle n i c t I l I n I u h I e m e s . n io dit ied as appropr ia te, that  were previously successful. This
ne~ ir s . was t o  pr ovide the  ad hoc comm ittee with documented capabilities of major
h, I I I I ’t I  te st  t a c i l i t i e s  ss i t h i n  t h e  U.S . This Ballistic- Test Facility Guide presents the surve y
resu lts  and s~ P sent - IS 1 c o n v e n i e n t  re ference for members of the JTCG/AS and other
in t er c s l e t l  • iet ’n .  ies inv o lved  I ll  p l ann ing  aircraft survivabi l i ty /vulnerabi l i ty  tests ,

\PP R ()  %( II

•\ I l l  r e e-ph ise I p p i  at h was used in accomplishin g this ini t ia l  survey. This approach
I I I  t e ll l t V c l I I p l ’(t in conduct ing similar surveys and had proven to he effective,

‘~ OflOIII i t .uI. and manageable.

• \ ‘A  Ille 14i)M I ~I I ~ I,II,Ifl
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Phase I

The fi rst p hase consisted of r ev i ewing  avai lable  docum en ta t ion  concerning known
bal l i s t i c  t e s t  f ac i l i t i e s , m a k i n g  conta ct  wi th  ag encie s and corporations hav i np  bal l i s t ic  te st
f ac i l i t i e s  to get an idea of t h e i r  capab i l i t i e s , deve lop ing  and coordinating a survey checklist
an d seI~ et in g  from a large list of t’a c i l i t i e s  those to he inc luded in t h i s  survey The facil i t ies
sii rv eve. l are listed in Table I .  (Figures and tables are at the end of each section ) Also
included in th i s  phase was a pilot  survey of one f a c i l i t y  in the Washington , I).(’. area. This
pilot sur~e~ sen-ed to val ida te  the su rvey chec kl is t and data  collection procedures. The
validated surve y checklist  was used as the outl ine for the annexes describing each faci l i ty ’s
cap ah i l  it  es and is shown in Table 2.

Phase 2

The second phase consisted of visi t ing the  selected test facilities and generating dra f t
capabi l i t ies  descr ip t ions  for  each facil i ty.

Phase 3

1”h e third and final phase consisted of coordinating each annex with the facility
concer ned , m o d i fy i n g  the draft s as necessary to incorporate comments from the facility,
developing ready re ference summaries of various aspects of the fac i l i ty  capabilities ,
coordinating a final draft  with the designated representati ve of the JTCG/AS and publishing
a final report.

Details of Approach

J ac f i  phase of the project was subdivided into suhtasks to faci l i ta te  management of the
overal l  project. These suhtasks are discussed in the following paragraphs and graphically
portrayed in Figure 1.

Survey Preparation - Phase I .

DEVELOPMENT OF GOVERNMENT AND INDUSTRY FACILITY LIST-
SUB TA SK 1. ‘I he development of a master list of potential facilities to he surveyed iii the
initial  information collection e ffo rt considered covering the total range of facilities from
laboratory type ground test facilities through aircraft fligh t test centers such as the Naval
Weapons (‘enter , China Lake , (A .  Only in this manner could the magnitude of the tàta l
capab ility assessment effor t  be understood.

REVIEW JTCG/A S TEST REQUIREMENTS - SUBTASK 2 Meetings with the
JT(’(;/As (‘en t ra l  Office and subgroup representativies were held shortly after program
approval to establish an understanding of the current ballistics test support requirements.
lThesc meet ings  established th e facility requirements to support tests pl anned in the
following areas:

I .  S t rengthening of the data base for vuln erabi l i ty  analysis and reduction
2. 1- sal uation of prot otype aircraft hardware survivability
3. V a l ida t i ng  de sign , analysis , and test methodologies for vulnerability reduction.

In addi t ion ,  the current threa t  s imula t ion  requirements were reviewed.

2
,.~
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FACILITY SELECTION AND TEST REQUIREMENTS REVIEW COORDINATION
WIT h JTCG AS-  SUBTASK 3. The results of the test facil i ty survey master list
development and the review of the latest aircra ft survivability test requirements were
coordinated wi th  the  JTCG/AS Steering (‘ommi t t ee .

I)EVELOPMENT OF A FACILITIES CHECKLIST - SUBTASK 4. A ballistic test
facility survey checklist was developed by modifying the checklist developed for the OTEA
instrumentat ion survey. The new checklist reflected the specific test requirements of the
J TC(;/As as’developed in Subtask 2.

l I S T  FACILITIES VISITATION LIST - SUBTASK 5. At this point , suff icient
info rmation was available to select the facilities to he initially surveyed from the master list.
For thi s survey effort , the selection of facilties with the ~ eatest potential  for meeting the
test needs of the JTCG/AS was indicated. This selection was a cooperative effort between
BDM / R M ( ’ and JTCG/AS.

PILOT SURVEY - SUBTASK 6. M part of attainin g the project goal of the producing
sur sey reports tha t  will be use fu l , a pilot survey was performed and a report prepared. The
faci l i ty  to he surveyed was the NOL (Naval Ordnance Laboratory). The survey will be
conducted using the checklist developed in Subtask 4.

COORDINATION WITH JTCG/AS - SUBTASK 7. The coordination and approval of
the pilot survey report organized according to the checklist format was the pri mary focus of
this meeting. Completion of this subtask constituted completion of the firs t phase of the
effort .

Facil i t y Survey - Phase 2.

E)RAFT P R E L I M I N A R Y  FACILITY ANNEXES - SUBTASK 8. Prior to visiting each
selected facility , the BDM /RMC teams , using the checklist outline , prepared a prelimina ry
report on the facility. The data used were that which are obtainable from local sources (such
as the Pentagon ) and information on hand from the OTEA survey data base. Several benefits
resulted from this technique. The BDM/RMC teams were familiar with the facility and its
capabilities prior to their visit. They were also aware of the potential data gaps. This
increased the effectiveness of the facility visit since most of the time was devoted to filling
in these gaps , and addin g any new information supplied by the facility personnel.

DRAFT OUTLINE OF SUMMARY VOLUM E - SUBTASK 9. An outline of the basic
contents of the Survey Summary report was developed based upon the approval of the pilot
survey results and the approved list of facilities to be surveyed. This effort was accomplished
at the same time the facility visits were being arranged and the capability background
searches completed.

DRAFT SUMMARY DOCUMENT FOR FACILITY SURVEY GUIDANCE -

SUBTASK 10. The draft summary document provided the BDM/RMC teams some
perspective as to the relevan ce of each facility ’s capabilities. The document presented the
capabilities and associated data of all the surveyed facilities in summary (generally matrix)
form to permit rapid identification of candidate facilities to meet given test requirements.
The info rmation presented was derived fro m the detailed data in the facility descriptions.3
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W i t h  knowl edge of the data classifications to he used in the summary , the capabi l i t ies
of a fac i l i ty  could be determined according to the  summary class i f icat ion s dur ing each
t a c u l i t ~ vis i t  This procedure resulted both in improved qua l i ty  of the summary and in
red u~ t o n  of the  t ime  required f o r  i ts  preparat ion.

E lI ’  L I) SURV I’Y S  - SUB’I ASK I I .  Onl y  after completion of all the above suhtasks
were the  BE)M RM( surve y teams t horoug hly prepared to visit each faci l i ty.  If properly
prepared. a single f a c i l i t y  vis i t  should provide all the necessary fac i l i ty  capabi l i ty  upda t ing
i n fo rmat ion .  One— or two-man teams visi ted each selected faci l i ty .  Appointments  with all
cri t ic al  fac i l i t y  p ers onnel were arranged prior to the visi t .

Completion of Facili ty Capabilit y Documentation - Phase 3.

( ‘OOR I ) IN\ TIO N OF F I N A L  DRAFT FACILITY ANNEXES - SUBTASK 12. All
f a c i l i t y  c apa b i l i t y  in t or m a t i o n  was coordinated wi th  the faci l i ty  visi ted.  This coordination
was accomp lished by m a i l i n g  a f inal  d ra f t  of the annex to the primary point of contact at
each f a c u l i t s  and icce iv ing  h i s  comments  e i ther  by mail or telep hone.

DRAFT S U M M A R Y  COMPLETED - SUBTASK 13. A completely coordinated final
draf t  of each anne ’. was generated at th i s  t ime and summary report informat ion finalized.
At t his t ime.  summar i ,ed  f a c i l i t y  c a p a b i l i t i e s  resealed potent ia l  test support  gaps

COORDINATION W I T II  Ji’C( ;/As - SUBTASK 14. Summary facili ty capabilities
al on g with potential  test support gaps was the focus of this meeting. Guidelines for
preparing the final summary  report were provided

( ‘ O MP L I ’T I I )  FACILITY SURVE Y - SUI31 ’ASK 15. The final facility capabili ty
surv ey information is presented in one volume.

REPORT ORGANIZATION

Following this  in t roduc t ion , the capabil i t ies  of the 36 facili t ies surveyed are sum-
mari ,ed in matrices covering f ir ing capabi l i t ies , ins t rumenta t ion , and data handling.

These summaries  are designed to provide the user of this  report wi th  a ready reference
s~ ste m to help quickl y iden t i fy  which fac i l i t y ( s )  have specificall y desi red capabilities.

(‘oni p lete details on each f ac i h i t ~ are conta ined in annexes  fol lowing the summary.

SUMMARY OF IMPORTANT I)ATA

FIRING CAPABILITI E S

l ’lie firing capabilities of each fac i l i ty  are suinmar u i ed  in ‘Fables 3 and 

4.4



JTCG/AS-76-D-O0 I

In Table 3, the sizes or ranges of sizes of projectiles which can he fired at each facility
are listed for each of five range hands , less than 35 feet , 35 to 50 feet , 50 to 100 feet 100
to 400 feet . and gre: te. ’ than 400 feet. Also indicated is the capability of each facility to
handle high explosive projectiles or charges and the l imits  of this capability. For example ,
the U.S. AMMRC (Army Materials and Mechanics Research Center ) , Annex C, can fire
projectiles of fro m 0.2 to 12.7 mm at ranges of less than 35 feet: 0.1 to 37 mm at ranges of
from 50 to 100 f e e t :  and high explosives charges of up to 1/2 pound.

In Table 4, a sl ightly greater level of detai l is presented. Here , the data are presented by
range hand for each individual subfadiity . The length of each range is given together with
the identif icat ion of the range , the size projectiles which can be fire d and the types of
projectiles which can be fired. For example , Range 3 at AMMRC is 20 feet long and can
handle inert or incendiary projectiles of from 5.56 to 7 6 2  mm.

INSTRUMENTATION

The general instrumentation types available at each facility are summarized in Table 5.
For each facili ty,  an indication is provided as to whether there are indoor ranges , outdoor
ranges , or both : wh at types of ph otographic capability is available; whether timing
equipment is available and whether telemetry is available. For example , all ranges at
A M MRC except the Detonics range are indoor facilities : x-ray, high speed motion picture
an d stil l photog rap h y are avai la b Ie~ timing equipment is available and some fo rm of
te lemetry is available.

DATA HANDLING /PROCESSING CAPABILITIES

A brief list of data handling/processing capabilities is in Table 6.

S
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Figure 1. Flow Diagra m of .JTCG/AS Ballistic Test Facility Survey.6
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Table I .  Detailed Test Facility I)escript ion Annexes.

Annex Facility Abbreviation

A Armament  I)eve lopment and Test Center , Elgi n Air Force ADTC
Base , FL

B Air Force Flight Dynamics Laboratory , Wright-Patterson AFFDL
Air Force Base , OH

Army Materials and Mechanics Research Center , AMMRC
Water town . MA

D Eustis Directorate , Fort Eustis , VA AMRDL

F Ballistic Research Laboratories , Aberdeen Proving BRL
Ground , MD

F Naval  Surface Weapons Center , White Oak Laboratory NOL
(N a v a l  Ordnance Laboratory), Silver Spring, MD

G Naval Surface Weapons (‘enter , (Naval Weapons NWL
Laboratory ),  Dahigren VA

El Naval Weapons Center , China Lake . CA NWC

I Alcoa Technical Center . Alcoa Center , PA Alcoa

J Bell Helicopter Company, Fort Worth , TX Bell

K General Dynamics , Convair I) ivision . San Diego , (‘A Convair

L FMC Corporation , Ordnance Engineering Division , FMC
San Juan Capistrano , (‘A

M Phi lco-Ford (‘orporation , Capistrano Test Facility, Ford
San Juan Capistrano , CA

N II . P. White  Laboratory, Bel Air , MI) II . P. White

0 L I V  Aerospace Corporation, Vough t Systems Division , LIV
I)a llas , ‘I X

P McDonnell  Aircraft  Company, St. Louis , MO McDonnell

Q United States Steel Research Laboratory , Monroeville , PA U.S. Steel

R Southwest Research Inst i tute , San Antonio , TX SwRI

7
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Table I .  Detailed Test Facility Description Annexes ((‘ontd .) .

Annex Faci hty Abbreviat ion

S AAI (‘or orat ion , ~alt imore , MD AAI

T Biophysics Divisu on , Biomedical Laborato ry, Edgewood Edgewood
Arsenal . MD

Boeing Aerospace Company, Seattle . WA Boeing

V Boeing (‘ompany ,  Verto l I) ivision . Philadelphia . PA Vertol

W Denver Research Ins t i tu te ,  Denver . (“0 DRI

X Falcon Research and Development Company, I)enver . CO Falcon

Y Firestone Coated Fabrics (‘ompany ,  Southgate , (‘A .‘ire ston e

/ ( ;ener al I lectric Company, Armament  Systems Depart- (
n ient . Burl ington , VT

AA Goodyear Aerospace Corporation . E ngineered Fabr ics Good yea r-
Division . Akron , OH Akron

Bil Goodyear Aerospace Corpor ati on , Arizona Division , (~~‘od ’iear-
Litchf le ld Park , AZ AZ

(‘C Hughes h elicopters , Culver City,  CA Hughes

1)1) New Mexico Ins t i tu te  of Mining and Technology, NM I
Socorro , NM

F I Pacific l’echn ical Corporation , Santa Barbara , (‘A PATEC

FE Picatin ny Arsenal , Dover , NJ Picat inny

GG Rockwell Internat ional , (‘anoga Park , CA Rockwell

liii Sandia Laboratories . Albuquerque , NM Sandia

II Ultrasystems , Incorporated , Phoenix , AZ Ultrasystems

ii Uniroyal , Incorporated , Uniroyal Plastic Products Division , Uniroyal
Mishawaka , 

I N 8
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Table 2. Survey ( ‘heck li st  and Standard Anne x Form at.

~\. INTROD I , ’ I  ION
I. Ove r’ iew

2. ( ;t ’nt ’r IL Aircraf t  Sy stems ( Subs y st ems)  ‘t es ted
3. Stir s i v a h i l u t ~ Vu lnerahu l it ~‘ Faci l i t i es  Overview
4 . Access

5. Ma intenance !  Fabrication (‘ap ah i l i ty
~~ . Logistical Support Capah i l i t y

B. l \I)OOR F A ( ’ I L I T I I S

- t” a c i l i t v  Na m e

a. I) iniens ons

F. V~eapons 1 Pr oj ecti l e s Avai lable

c’ I ’n v i r on m e n t
d. L i v e  Iner t  I - ire
e S a f e t y  (a nd Secur it ~ Requ i rement s

Power Ava i l ab i l i t y
( )h sc rvat  i (  in / ( o rnmunica t ion

F . In s t r u m e n t a t i o n

I n — F l i g h t  B a l l i s t ic
a I La ser/Photograp hy
Fi T in i in g
c I l e I e m n e t r ~
d l  Other

2 )  ‘L’er m i n al Bal l i s t i c
a )  La ser/Photograp hy
bj  Timing
c I  Telemetry
d Other

(‘. ()UTI)OOR l ’A ( ’I L I ’LIE S
I .  ~~~~~~ N am e

p a , l) imension s
F . Weapons/Project iles Av a il able

c’ E n v i r o n m e n t

d . Live / Iner t  l ire
e. Sa fety (~‘nd Se cur u t ~ ) Rc~iu ire me nts 9
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Table 2. Survey Checklist and Standard Annex Format (Contd.).

f. Power Availabili ty
g. Observation/(’ommunicat ion

h. Instrumentat ion
I ) In-Flight Ballistic

a) Laser/Photography
b) Timing
c) Telemetry
d) Other

2 )  Terminal Ballistic
a) Laser/Photography
b) Timing
c) Telemetry
d) Other

3) Environmental Simulation and Measurement

D. DATA HANDLING /PROCESSING
1. Data Storage and Retrieval
2. Quick-Look Capabilities
3. Processing

a. System and Model

b. Language(s)

c. Input / Output  Options
d. Realtime/Interaction

4. Distribution
5. Displays

6. Other Items Unique to this Facility

l0

— -—~~~‘.~~~~- ~~~~~~~~~~~~~~~~~~~~~ : ~~ 
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Table 3. Summary of Firing (‘apabilities.

R ange , ft
Annex I i c i l i t s  I’lL , lb

35 to 50 SO to 100 lOU to 400 400

A ADT( Frag - l2 .7  Frag-40 4.3-75 mm
B AF F D L Frag-30 Frag-37
( A~I MR (  Fr ag- l 2. 7 Frag .l2 .7  Frag .20 1/2
I) AMRD L 7.62-23 mm
I U Rt ,  Fr ag-23 Frag 30 F’rag -57 Frag- 152 20-152 mm 8
F NOl Fr a g - l 2.7 6,35-50.8 .50.8 mm I 1/2
C NWL 5,56-127 -6 10mm 5000
El NW ( ’ Fr ag-57 5.56-152 mm 2000

I AIc ~ a Frag .20
J Bell Fr ag-2 ~ Frag-23

K ( ‘ ot i ~~. iir 5.56-20 mm 23
F FMC 5.56 -57 ~90 mm -81 mm 1000

M Ford -40 mm -40
N II. P. White Frag.30 Frag-4 0 5. 56 5.56 -57
0 1 TV 5.56-30
P McD onnell Frag-20
() T, ’ .S, Steel Frag-20
R SwRl Fr ag-7 . 62 5.56-57 mm 5,56.105 3
S tM Fra g-20 To 8-inch 5.56.203

I- rag 7 .6 2
I I ~wuud I r a g ’ 7 .62 Fr ag-2 0 Frag .7 .62 Frag-7.62 1/4

V It~c t i i g  Frag .40 Frag-4 0 200
\ \~ r to l  Frag -2 0
W l)R 1 Frag-30 200
N Falcon I’rig-23 200
Y I t i e s t ir i e 7 62 .20 mm
/ ( ,I Frag-40 Frag-40 10

AA (sood ye ar . Frag-23
Akr on

MI s (,oo J~ e ar -  t r i g -  14
‘ti,

(‘(‘ h u g hes Frag.40 Frag-40
1)1) N M I  7, 62 -1 20  n-.m Frag - l55 l 000
I I  PATI ’( ’ Frag .23 Frag-40
I I  Pu ca u i nn y  Frag-20 20-203 25

( , ( ,  Ro ckw eil  5,56.30 mm
1111 Sandia l rig ’ 20 -57 5

II I I  r as~ s te r ns  !“rag .30
JJ Uniroyal 7 . 62~2() mm 7 62.20 mm

I I
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Table 4. Summary of Firing Capabilities.
ProjectileRafl~’c I .icil i t v Size type

35-foot range

30 ’ ‘ sA l ( 30 - I i Indoor Range) Frag -20 Incendiary : No HE
30 ’ 1 n’. ~ir ( Ba lltst ic Tcs t I ’ aciity) Frag-20 Inert

I L’c ’ .’ . od I r ’.t Supplementary Range ) I” rag -7.62 Inert
~~II’ ( . ‘dsc ; ir ’  ‘si ( Ball is t ic  l , s i  lacility) I” r ag- l4  Iner t
30 I 5. Stee l (Ba ll ist i c Range ) Frag- 20 Inert

Bell (Ba l listic Vutnerabi l ity Laboratory ) Frag-23 Inert
25 ’ I M( ’ (Indoor Ballistics Range ) Frag -57 Incendiary: No HE
25’ NOt . ( Ily pe rvel o ci t y Impact Range 1) Frag-1 2.7 Inert
20’ AMM R( ’ (Range 3) Frag- 7.62 Incendiary: No HE
20 ’ AMMR(’ (Range 4) Frag- 7.62 Incendiary : No HE

Bell ( Bell Outdoor Range ) Frag-23 Inert
20’ RRL (Turbojet Fngine Test l iring Range) Frag- 23 (1/2-lb HE) Live
20 Sandia Gunc l aci li ty ) Frag -20 Inert

BRL (Es perin iental Ex plosives Area ) Frag-1 7 .5 Inert
l6~ AMMR (’ (Deton ics l aci lity ) (1 /2-lb HE) Live
12 ’  1 dcc v. od (Second Supplementary Range) Frag-5,56 Inert
In ’ NO[, U ~pli sinn Dynamic Impact F acility) 2,54- 20 mm Live

BRE. (Range R-7A ) ‘2000 grain frag. Live
Lov, ft NOl (Air Launched Shock Test Facility ) 52-127 mm Live
Low ft Boeing ( Impact Mechanics Laboratory ) Frag-40 Incendiary: No HE

35. to 50- foot range

42’ Hughes (500-Inch Ranges ) Frag-4 0 Inert
40’ ADT ( (Terminal Ball istic Instrumentation Site Frag-1 2, 7 Inert
40’ Alcoa (Ballistic F iring Range ) l ’ rag-20 Incend iary: No HF
40’ l’alcon (Vertical Range) l- rag ’23 Live
35’ AMMR C (Lig ht Gas Launching Facility) Frag -12.7 Inert
35’ BRL (Indoor l es t  Firing Range) Frag-30 Inert
35 ’ PAT F (’ (Indoor Range ) Frag~23 Incend iary : No HF
35’ SwRI (Impulsive Loading Laboratory) Frag-7,6 2 Live
35’ H. P. White (35 .1 oo t Balli stic Range) 5.56-30mm Inert

50- to 100-foot range

90’ SwR I (Terminal Bal li s tic Laboratory ) 5.56 -57 mm Live
83 ’ Hughes (1000-Inch Indool Range) I rag-40 Inert
83 ’ Hughes (1000- Inch Indoor /Outdoor Ranges) Frag-40 Inert
83’ M~l)onnell (Bldg. I 3( ’ Gunfire Test f acility) l rag- 20 Live
(0;’ NW(’ (Aircraft Survivability Range) Frag- 57 Live
8c r Vert o l I Balli s tic lest Facil ity) I:r~~20 Incendiary ’ No lIE
75~ Firestone (Ballist ic Test Range) 7,62- 20 mm Incendiary’ No III
‘75 ,  Goodyear-Akron (Gunfire Range) Frag-23 Live
7 .’ McDonnell (B ld g. 62 Gunfi re f acility ) 12 .7-14.5 mm Incendiary : No HF
iS’ Uniroyal (Non-Incendiary Rang e) 7 ,62- 20mm Inert

12
I
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‘l’ahle 4. Summary ol’ I:iring (‘apah i l i 1~es ( (on lc t . t.
rileRange I .icilit Si, 

I’ .  ~

SO to I oom ,r r.inge (von l d , )

75 ’ ‘s ‘si 7 ( 1— I i Indoor Ran~ c (  I ii ’ 4 ( 1  r i ’  r i ~:.irr N ’  III

BRI l Pene t r .i t i in I i i I r r ~ I r,, ’~~~
( l  Inert

611 ’ A l I 1) 1 R,trii ’e 4;  ( 7, i ’ I I’ .

(‘II’ McDonnell ( I I I ’ .’ , I 3 (;unti rt ’ l e s t  I ii Iit~ I I I,, 2 ( 1 I it ,’

59 ’ I d~v’’ . ’, tl ( ‘ s t u n  R ot’’ .’ I hit ’ 2 11 Iii, ,‘r~iti , its N ’  t I
ItRI (blas t Spi r e  I ,u’ . i t i t ~ 7 —5 7 ( 8 —lb III ; l ust ’

cu ‘s\1 \1I1( I R u n ’, I) 5, 51, 2(1  ln’ .’.’n uj u ,, rs N. Ill
S C  AMM R (  i O u ’ ,  21 5 . 56 - 2 ’ )  l r u u u ’n d u r  N.’  III
Si; ’ l3RI I I l ’ . i i ’ ’ ~ r ’ r  ‘s la in (l id,’ ltall i ’ ,ti ’ . le st  I i t  i l i t’, I I r ,u~’ — 2 3  I it ’ .’

5 ( 1 ’ II. I i i ’ , A ll — ‘st i lt ’ I in: ’ P i t )  5( 411 I i s ,

I Ill - I, 4111 1 ‘‘ ran)r i’

R’ ’ . k ’~eII ) It.tppv ‘s ill’.’’. I ,uii(ir, R u n t - I  PIr ’.’rl I r ui: 311 I i’ .
l2~ ’ I ~l’.’ ’ s I I l l l l- ’,I, t, I Rin d I r,u,’7 .6 2 ln’.u,’ridi,ir~ N, 111
3( l)) ’ -‘ A l  ( 0 ’ s  rd I ni r Ru nt ’ ’.’ ) I i:i ’ ’20 In, ‘ i i , i r , u rs N III
3)1(1 ’ ‘s I ) I (  (Gun 5’. s u n  l ist  I ,i i i lur ’ .  I r, ,~ ’4 ’ Inert
31 111 ’ A l I 10 Ran(’ e 2 1 I r,ue ’~~’7 I i s ’

3 ( 111 ’ lit-Il ( Rerou te t e s t  I .u i Inr ~ I I rae ’ 2 4  I I’ .’ .’
40 11 ’ I ‘sl( (N it ,  I - I)u I, nuu te  Quarry ) -90 I lOOt — lb Ill I I
3111 i ’ SIll I I’ r ’ .’ s s r u r i , ’,’ d ball i st i c kane’.’ ) I r,,i’ ’~~I l 8  Smal l Point Detonatin g
300 ’ Rotk ~~elI I Il.up~’s ‘s ,iIIu ’~ Gufl fj re R,uiiirc ’ I ‘ Ster l  I raur ’3I ( l i’ . ’
3011’ I I r r , sss t , -nnns  I l (, ui l isnu , I ‘st R,i nCdI I ra~’ 7 ~ I sc
4 ) ) ) ) ’ II, P V,’ ( iurc  I lIIIi — ’s .in i Indoor hal l is l f ts  Range( I r u e  4 ( 1  Inert
2 7 5 ’ A l  I 1)1 (k in:’ ’ I) I r;it’ 2~ lnit’n Ii,ur~ N III

• 21 ’ (,l I Munitions l es t  Ar t - a) I rag —4 )) l iv’.’
2 5 ’  I iiir, s ,,i I Inief i li,iri Range) 7 6 2 - 2( 1 Incendiary N Ill
2 5 ( 1 ’ AI)i( ’ ( It - SON I ,i’ .iIpi~ I l i,,,’ 4 ’ )  Inert
2 4 11 I ird (( ui Range I I I r,i~ 3 (1 Live

2011 ’ l)Rl (Denver I ederal (‘enter I . icu l i t y )  I ra~r- 3 11 Inert
2 Ui ’ NM) ( h o  Site ) 7 ( 2 - 3 ( 1  Live
2 151’ NMI 11(01 I p  Silt’ ) ~ I 2 I  211 Live
2011 ’ NM1 ISt r uc l ura l lest irig I rr ip lcs  I 7 6 2 4 ( 1 Live
2(10 ’ NMI lII,,Ilist ic I II’.’ rs lit n_ i t o ,  14,1 , ,  Ik’si ’ ( 7 6 2 - 4 0  I sc
I I I ’ N’,Sl ‘sl,u h urn ’ Gun I t t - I  7 . 6 2 - 1 2 7  1 se
161)’ P i uat inn y I Ran~’.’ 621 ( 1 I r ,ig 2 (( Inert
I~~

l( ’ \ ‘s tR I i I  I I t I K A ( S (  7 ,1 , 2 2 4  Live
1 511’ I l ’s  1 ,un(irc l i st  I , i i i l ,rs I I rag-30 I is ’ .’

11 5 ’  A l ) I (  ‘ I ~~n r , r r i .~l I1,i l l isri ’ . ’. I ,i t i l u r y  1 I r,ig 3l) Inert
l i l t ’ Ku , ’ . ksscl l  I lunnel (.unlir,’ Range) ~, S6- 3)) l iv’.’
lol l’ ‘s ‘s I u ( ,ii.,n r 5  Ran~ esl - 21)3 L i s t ’

(In’ Al ) I (  ( Icrniinal l4,, Ilist i’ . s ( i t h I s  I I r a;t ~ Inert
1 111 ) ’ A MRI) I I lt ,, IIus t i , s R,u i~ ’u I 7 .1,2 3 ( 1 Live

• 11(11 ’ IIKI I~ t i l i t i  l i i t , l ,,,, t I ’ ( .u r u ’t ’ )  I rag—Si I is ’ .’

I Oil’ I ‘ r (  ~~ t” . ’ al I t s r  Situ I rag—4 (( 
— 

I ts’ .’ 
—

13



JTCG/AS-76-D-OO I

Table 4. Summary of Firing Capabilities (Contd ,) .
I . Projectile

Range I aet li ty Si re ty pe

400-foot range 
______________________

37 mi S’s~ ) ‘ s l i ss t le  I inng Ranges) -Large caliber Live

3 7 mi NW ( (Missile Ballistic Ranges ) -Large caliber Inert
2 4 mi NW I I Main Range ) .406 Live

2 ’s mi NWI I “snti-A ircraf i l ute Range) -203 Live

25 mi NWL (Missile Range) (100-lb III ) l ive

6567’ PA T1-(’ ((‘amp Roberts l- ’ aci l ity) l-rag -40 Live
4925~ NMI (Valley Site ) I rag ’ I55 Live
4600’ 1,1 ) Vehic le and Helicopter Range) I’ rag -4 0 mm Inert
3 2 81 ’  l ord (100 1)-Meter Range ) -40 Live
3281 ’ NMI ( We s t  V-alley Test Facil ity ) I rag . l SS Live
328 1’  NW( (Small Caliber Gun Range) -20 mm Live

328 1’ NW(’ Gun Target Range) -Large caliber Live
300(1’ FMC (Site 2, Ilollister Facility) .81(150- lb HE) Live
22 11( 1 ’ ADTC (Terminal 1-f leets Experimentation 1-aci lity) -75 Live
211)1(1’ ADT(’ (Gunnery Ballistics l”acility) .30 Live
21111(t ’ SwRI ((‘amp Bullis Facility) -Artillery Live
1642 ’ Edgewood ( 500-Meter Range) Frag-7.62 Incendiary: No HE
151 ( 11 ’ SW RI (Terminal Ballistics Laboratory) 5,56-57 Live
13 1 4’ H. P. White (400-Meter Ballistic Range) 5.56-57 Live
1000’ 501 (1000-loot llyperba ll ist ic Range) -50,8 Small Point Detonating
10(1(1’ NWL (Terminal Range) -610 Live

(12 I’ I ~~ (Gun Range I) Frag-30 Live
821’ l ord (Gun Range 2) l rag-30 Live
74 1 , l ord (Turret Range) -40 Live
7( 111 ’ ADTC (Aeroba lli st ic Research I aci l i t y ) 4 .3-40 Inert
675’ BRI. (Large Caliber Penetration Range) 20- 152 Live
600’ ( l (Main Range) I rag-40 Inert
4 1 1 ( 1 ’ Picatinny (Range 636) 20-203 Inert
400’ Picatinny (Range 1242) 20-203 Live

2400 acres ( iinvair (Sycamore Site) -23 mm Live
2200 acres Boeing (Tulalip Test Site) Frag~40 (10-lb 111 1 Live

14
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Eabk 5, Summary of Instru m entation ,

I ,i h i I l \  Photo Timing Telemetry

\ l )  I (
t i n d o o r )  X II S Yes No
I Ou tdoor )  Xl IS Yes Yes

\ l  1- 1) 1,
( Indoor) X I S  Yes Yes
Outdoor ) II Yes Yes

\ ~s1 M
I A!! indoor except detonics) XHS Yes Yes
I Deton ics) XHS No Yes

AMRI)L
(Outdoor) USV Yes Yes

BKL
( Indoor )  XI-IS Yes Yes
(Outdoor) HS Yes Yes

NOl.
(Indoor) X HS Yes Yes
(Outdoor) XII Yes Yes

NW L
(Indoor) I-IS Yes Yes
(Outdoor) HS Yes Yes

NW(’
(Outdoor) US Yes Yes

Alcoa
(Indoor) S Yes No

t 
Bell

(Indoor) XII Yes Yes
(Outdoor) II No Yes

( or ivair
(Indoor) II Yes Yes
(Outdoor)

FMC
(Indoor) XII NO Yes
(Outdoor) u S  Yes Yes

Ford
(Indoor) XII \es  Yes
(Outdoor)

II. P. White
(Indoor) XUS Yes Yes
(Outdoor) u S  Yes Yes

“TV
(Outdoor) II \~es No

‘5
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Table 5. Summary of Instrumentation (Contd.).

Facility Photo Timing Telemetry

McDonne ll
(Indoor) U Yes Yes

U,S. Steel
(Indoor) US Yes No

Sw RI
(Indoor) XHS Yes Yes
(Outdoor) XHS Yes Yes

AA!
(Indoor ) XUS Yes Yes
(Outdoor) XHS Yes Yes

Edgewood
(Indoor) XHS Yes Yes
(Outdoor) XHS Yes Yes

Boeing
(Indoor ) XHS Yes Yes
(Outdoor) XHS Yes Yes

Vertol
(Indoor ) HS Yes Yes

DRI
(Indoor) XHS Yes Yes
(Outdoor ) XHS Yes Yes

Falcon
(Outdoor) US Yes Yes

Firestone
(Outdoor ) US Yes Yes

GE
(Outdoor) XHS Yes Yes

Goodyear- Akron
(Outdoor) HS Yes Yes

Goodyear-AZ
(Indoor) HS Yes No

Hughes
(Indoor) HS Yes Yes
(Outdoor ) US Yes Yes

NM!
(Outdoor) XHS Yes Yes

PATEC
(Indoor) XHS Yes Yes
(Outdoor) XHS Yes Yes

Pi cat in fly
(Indoor) XHS Yes Yes
(Outdoor) x~s Yes Yes

16
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Table 5. Sum mary of I nstrumen tat ion I ( ‘on td -

Facility Photo ‘ l iming 1 ,’ ie t i ie  I ry

Rockwell
ltìdoor) XIIS ‘t ’ es Yes

(Outdoor) X IISV \ ‘ es Yes
Sandia

( Indoor )  u S  Yes Yes
(Outdoor) IIS Yes Yes

Ult rasvstc Ins
(Outdoor ) ~IS Yes Yes

t~t i ir o~’a!
(Outdoor) u S  Yes Yes

LE Gi N D  X = x-ra y : ii hi gh-speed photo: S = still: V = video tape.

I
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4, \e r t  isp,l t , t ,’ I)e tense ( otntiia 11(1

21 ) 1 Ii Surveillat ict,- Squadron

‘.
~, \ In I ore,’ ( otilt liunicat ii ins Ser~ I L L ’

II) 
~2t id (‘oInlnuni’.,il louis Sq IlatIrtIti

( ; O V I R N ~ I l N I  IN ST~~L,L~~TIONS N E ARBY

I. Pcnsat ,’o la Nasal  ‘\In S t a t i m ) n  I So miles t

2. I vt dal! .\ir Force Base I (cS l i l i l eS)

3, N,~s ,iI ( (tasl .11 S~ ~t e t t i  c I.ahoratory ((0 miles )

4. Fort R iicker , Al , ( 100  tiiiles I

IN I)OOR FACILITIES

AEROBALLISTIC RESEARCH FACIL ITY (Range A-22 )

I)imensions

The Ac rohall tst ics Research I- ac iltt y is a 700— f ’oot— Iong exterior ballistic s t utinc!
of s’. hllc hi ( S  5 Int ’l can he instrumented. The first 200 f ee t  ot t h e  tunnel has a
L’rocs—sct ,’l ion oh I 2 It 2 while the final 500 feet ic 16 ~~ 

2 The “s’. iuidow ” or cross-
cccl l (iii covere d h~ t h e  i n s t r u m e r i t a t  ion is 7 1 2  f eet iti diameter.

~~t’apouic/ Proj ectj Ies Available

At present , oni~ slng lc— sIlmit  firings are slated for the f ’aci l it V using ~Iaii n harrel
t Ir Ing t IS t ures Of ‘ .ar~cd c t /cs accotu modal ing t’rom . I 7 caliber to 40—mm gull
~~~~ m)cc t  i ics .

Environment

‘I 11cr,’ Is no ,‘a 1)a hllu t ~ for et iv i ron m ent a l  control. All hirings conducted at
am bient at unospheric conditions.

Live/Inert  Fire
p

üniy inert projectiles will be fired.

SaI’ety (and Security) Requirements

( Iassd te d materials and equ ip men t  can be accommodated. All  sat ’ ’ty —re la t ed
t’un c t i on s  are controlled by centra l control. N’.) personne l are allowed to obsers e
onts tdc of liii ’ control room during opera t ions .
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Pow er A~’ a i Iab i I j iv

Rc cail ”.C’ m t !  i l i ’ . I l mm t’ and h ighly c,’iiti trol lci,l t iat t Ire 1)1 t his ta~ lIlt V .  pm s’. en is u I —
ahilit~ Ic i r  s’. capon i~sapt,’ rang~’s fro m 1 10 , 220 , and 440 VA ( ‘ t i)  2~ VI )(

Oh c c r v a t i t ) n ( o  mlnunica tio n

Iul It,’rL ’ I m t i i  c,’OIllt iiIltlit ,’at iOt ls  ati d control room obst ,’ rsal imni s inc h it,- citil ~ ‘ .a1c ahlI—
1 u’s in t hIs area. No remote televIsion ~‘apa hilit y is deemed ti,’cc ssa r v.

Iu-I-li’.dit Ballistic Instrumentation

I A S h  ft’. PhIO ’l’O(; RAN ft. A total of I 31 data recort,ling s tat i o t is  are spa~ cd at
Ic mol i nter s a ls a!otig the length of the tunnel. I : ll ’t~ sets  ol’ instru mentat iot i c i t  hi

st,’l i’olnposed of hioriiouit~iIi~ an d vert ic a l ly  t ,lirected cameras s’.’itli bui l t—in l lhl lmit iatct, i
idut ial markers and numerical disp !a~. s c It ~a hibrat ion data ,  liiisSioli numbers ,i tid

ti l l) liii! i t ilormat ioti , spark illumina tors and I R (in f ’rarc d ) ‘‘I riggt,’r’’ scree ns t,-an he
dt,’p !I)vt,’d at t hese s ta t i ons  to obtain data for the de terminatto n c m l  c~ d i e  aii~t i i Iar
toot ion and dran cod b’icien tc oh ’ t he project lies. I’ x pcct ed at,c l I r , Ic It ,’s Oht;ulu)ilI’Iie ~irc
0.0 1 j nt ,’li in posit on and I 20 t h degrct ,’ in yas’ .’ and pItch.

\ t,’~ t he chronou’raph cu t )  he u se’.! at each 51at 1( in to tt ieas ure vc,’Io c i l i t ,’s up t m

21)00) hI S I c ,  I l s I  tin a ñ000 rt,’Vo lut ii)n/ It) ili rotat iot i al  spIel !.

I I\IIN( .~ 
‘I itning is accomplished tm ~ c lec lroti ic t,’imu ntcn s Ill t,’i)t i~ilIi ct lOu1 w i t h  h i t ,’

Iunltt dcl c,’ c,tors ant i t,’ hronographs . N iiinerica l I inie dlsp la ys arc recor ded l i t )  e l t ,’li I Ito
c h Ic a nt,! dIsp layed I~ rea lt i toc in the cc t i t ra l  contro l rootu.

I I  I I ~‘.II’ I R’~’_ Nmi nt ,’ is avai lable other  t i t an  harils’ .ired tiluinn t ito rma l io t i .

I erminal Ba Ilislic Instrtimenfat ion

‘si mi le is current ly availa ble.

I ’u i ’ . i r i u i i i ne n t a l  Sj iiiUhil loll and Measureineiit

NIl cu )’.’It ’Ot)Iflclit ’.ll sItOi,ll:lt i()fl i,,’onlrul IS asai lab le .

Planned F ~ pa ns io ii ‘\Iod if ’ica f ion

l i i’~i.iIla t ion ml b ’ Iashi s— r a ~ eq i I tp t i t c i i t  tu i blast dhlalnhcr be t sC ct ,’u I gun mIIi-/ le  a t d
Itisl ruui l t ,’ t r t c , ’il tunnel 10 ohtai t i  l l ltef l i iedj , l tL ’ ba llIst ics s’.’Iiili’ t Ile prolct ,’t l le is s I t ! !  under
t h e  t I l t  Illencc of 11111//Ic 1 1,151 is p lanned by I J 1lh~ I ’.) 7 5, w hen tunnel rcac,’Iit,’s (‘nil
O perat io na l c l l )~I I ) i l t l -
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‘rI R MIN .~ L BALLI s’r I (’s FACILITY (Range A -22 )

I )imen sii ins

I ~‘. o Indoor gi~ii I uilnehs are iii operation f m m r  obtaining terminal ha llust cc i n t ’or —

~~~ ioti. I uinnt ,-l m )  is IOU t ec t  lo t ig  hy ~ f’eet h u gh by 10 t’eet wide. ‘l’unnel 10 is
I 35 tent  long by 7 I ccl high h~ 10 feet wide.

%% e a 1) I )ns , ProIt ’et ,les .’\vailable

Mann lc ,ir r 1 15 ,ire ,is aII ,uhiL ’ in s i/ es  frotii 5.56 to 30 mm for projecting frag—
iti,-t i t s  all’.! c r c  I I L ’ ’.l Ins ut v t ,’fot ,’il u’s up to 6000 f t / sec .

En v i ronmen t

I lucre is tio c ulv iro ii tucnla I control in t lies,’ t tin ne ls.

Liv e Inert Fire
p

On !~ inert pro ectiles are fired.

Sa f’el r (and Securi ty Requirements

~ ,ilt,’ ty  Is controlled f rotu (lie control/ instrumeti tat ion room. Secure storage is
p as a t lahlc in an ad j ac e t u t  building.

Po~’.er ~ a i I ah i l i t ~

21(1 ~ui It 3—p hase powt ,- r is available in I lie instrumentation room: otllv standard
I I 0 — \ m I t  com m erc i a l  i m > d lCLn , u s ai lahle in the tut it uels .

Ol,scrvat i,uii ( tinhiiiUflii,’at iofl

Np, rt,’a ltimt ,’ ohst ,’rv ,lt lot i is a llowed. I unne l s  are t,’s ’ . icuat c ,o! or I rIng s.

In-l’IigIul Ballistic Instrumentation

( )n I~ term inal ballistic itustrume ntat iotu is as a ilable other than light screens t’or
C C I I  Ic, 1 11 ,‘t cr uiu I liii t ii it i  prior to t argc,’l im i act .

Terminal Ballistic In s t r umcn t a t  ion

I~ \SI R l’ I I( ) I ( )( iRAN l’r . ‘terminal e f fec t s  i t l t Or i i la t i OI i  Is obtained a t  and be—
lu rid liii’ I,untie t mater ia l  w i t h  oiie ISO kV mulltpk’ f ’lash cine x —ra y svs t t ,’t ii and one
300 k V mu l t i pli- I 111)1’ s~ s t e t t i  ( t liree lirt hogonal pains ) . Si s-sp eed graphic cameras
coil pie’.! wi th  a I h—pulse  st n iht,’ gener;itor can also be acco iiimodated iii the terminal
.u n ’ .’ ,i , Quick—look I roct ,’ss i t in  lit x- ra~ f i l m  is accomplished at the f’aci lity within
7 minutes ol I rlt ig . Accurac ies obtainable are ‘0.1’ ’ ; in v e!oc ,’ m t ~ and ±0.01 ~‘ in
t iiasst ,’s and the pnl 1 ~ Ii k’s and/or f ’ragme nts.

27



JTCG/AS-76-D-OO l

I lMlNt i, Tu ning is provided by e lectronic counters t o  4 psec accurac y,

111 , 1 Ml IR\’ ,  Only hardwired gun function and target impact events are
rui orl itored.

Environmental Situiulatioti and Measurement

No emlvl ront iienta l control capability exists in t h ese tunnels.

Planned Expansio ii Mod it ’ icat io~~

NIl modif ication art ,’ planned at this time.

TER M IN . \  I BALLISTICS INSTRUMENTATION SIT E (Range A-22/Bld g. 4 1 5)

I)imensions

I t im ,’ ‘ I criiu itia l Ball Istics Instrumentation site contains a 40— foot-long, 2-stage,
powder helium h v p ~’rs clocity projector with a 36—inch—diameter target chatiiher.

Wea pons/Projectiles Available

‘r iuc hi~ pcrve locity projector caii acco mmo date  fragment shapes li i) to 1/2 it ’ich in
diameter. Norma! lupt ,’rat ilig ve locities are in the 8000 to 10 .000 ft/ sec range to
si miu late warhead I ragmen tat ion ef ’I’ects .

E n v i r o n m e n t

‘[he atmosphere in the target chamber can he varied from 10 microns to
I at mosphcnc.

Live Inert Fire

( )nR itiert projecti les may he fired.

Safety (ainl Securily) Requirements

All I L ’rsonne l must be in tilt,’ cot itro l roonu d u r i n g  firing. Secure storage as nI—
,, lcj e at t in,’ fac ility.

Power Av aiIabiIj fl~

110 . 22 ( 1, and 440 VA (’ are available at this facility.

Ot)servaf ion/(onimunication

Niu rca It ime obse rvat ion is allowed.
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In—Fliglif Ballistic Ins t rumenta t ion

O,il~ termina l hallmst ic Ii itm / rit ia t i( ) ii ts available.

Terminal Ballistic Instrumeniation

E AS t R, P1 l( )‘I’OGRAPI IY. Impact and spa llat ion data can he obtained by flash
I 0t1t,’ ort h o g o na l  v i e w )  at~d I l~ cari i cameras capable of 10.000 Ira t i le s / sec.

‘I IM IN( •. I’lectroni c cout ite rs provide timing tor ve loc i t y  data.

Environmental  Simulat ion and Measurement

[he pressure in t h e  target chamber can be varied from 10 microns to
I atnuosph~’rc.

Planned Expansion/Modification

No modifications are planned at this time.

GUN SYSTEM TES T FACILITY (Range A-22)

I)imensions

lilt,’ ( ;~ n S~ stem I c,’st I’ ac i lit~ consis ts  of seven l)rewired enc loset,! I’iring hays
arid Is’. m m  cL ’t i t ra !  instru mnentat  b i t  cm i i i  t ro t  roonus. ‘rlie firing ratlgt,’ is 300 f ’eet in length
I rum the etun ba~ door to t lie target butts . ‘[lie guti hays are a pproxim nate! y 20 ft —

~ fe e t  hig h.

~~~~ potus Projectiles Avail able

t s u ,’r normaIl~ pro~’tdt,-s gun s~ stems up to 40—m m in si,”e.

Environ iii cii I

II I mri t i~s art,’ cot iducted at anihietu t sea levp, i pressured cotud it i m i t i s .

Live / Inert l ire

( )ri k inert tiring can he acconu moda ted currently .

SaI’e ts  and Security) Requir eunen ts

‘ lass ified materials and equipment can be accotuimodated. A tower operator
t,’ ioi r& lj natp ,’s all sa f c t ~ —related funct ions v1 itli the op~’I’aIors. Rangt ,’ is cleared during
f in ins.
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er A% ,iiIabiIit~

I I I( ‘ I  Rl ( \ I, . (‘ ot i imcrc ia l  power p1tis a 28—V D(’ rect ifier and two
I It) 20~ ~ mm I I  , 400-Il,’, 3—p hase , 0.8 p F, \1 l)-4 power su pp li’ .-s . Syste m provides
10~ s u i t ,  4—wire, s-c , i mumuec te d. I 75—ampere , 3-p h ase power or 3—p hase , 3-wire , delta—
c , m m t l t iet ,  t~’’.1, 3t)3- ,u iii pere . I 20—vo lt - and I —p hase , delta—connected , I 20-volt , 3—wire ,
S 20 — at iupe r n  c m m \ ’ . L’i

tI~ I )RAt ~ l l (  - ‘\ cct utr ; i h , fixed umi it provides hydraulic power for gun system
liperat ions at 2 () to IOU gal , i i i  iii at up to 5000 pSi. I’ sternal source will provide hO
to 60 gal ‘ iiuii ~1I up to 3000 psI.

Observation/Corn mu nicat lo ii

A central (‘ ( ‘ I V (closed c m rcu m t television I system is installed with remote con-
tro lled cameras in each bay and monitors in the tiring consoles and central tel e—
vms io il room. I hue central television room cam ) record and reproduce video tapes of
a n~ bay operat ion.

In—Fli ght  Ballistic Instrumental ion

l ASt R PtlO’I’OGRAPIIY. (‘(‘l’V wi th a voice track is standard for firing opera-
t R)n i i i  t Ins h’aci lit y .  I Ivc ani  higll—speed ( 10 ,000 f ’r ames/ scc  I camera can he made
avai la ble. if req ii ired.

II Ml N( .
~~ 

(‘omuputer chirotiograph provides direct readout of individual velocit ies ,
average vc lo cmt y oh a hurst. and rate mit fire over a selected portion of a burst.

lIAR I)W I RI’ F):

Mu,tle seloc it~ - 0 to 5000 ft/sec ±25 f’t ,!sec , 5.56- to 40-tnni projectiles .
hurst L’ locitics at rate s of fire from 0 to 10,000 shots/ mm . F(l (‘>1 00 Lumnhlill t ,’
C t,’ loc i ty screen s coupled w i th  1 ( 1  S- 144 cycle chronograph.

2. Rate of f ire — 0 tm i  10,000 sh iot s/ mi i i t i  ~ 5~ instantatie~~tis ~nd I ~ for
,us Inane rates user 10 or more rounds. l’,Iectro Projects 3040A or 301 5 iuuagt uet Ic
pt ~~k l If  I.

3. Rela vt ,’ IL tion t ime — 0 to 30 mst,-c ±0.5 mscc 0 to 10 .000 sh ots inn.
S ius m ue hiati na S 1— 2 pietoelect rtc blast gage.

4. (,un Ii~ drau lic I) l)w L ’r - 1’ low rates ± I u~a l/ mj n Rat’uap() Mark IV strain gage
f low meters . Pressure ~2O p~i for h u t , ’ or difl’ .- re nt ia l pressures . BE , l I Mmid~ I 11111)
stra in gage d t f f t , ’ r c ,- tu t iai pressure transducers .

S _ Round—b y - ri tund ‘.1 ispt,’rslumi - ‘\c , t , t l r t tm,’ to tnie—hial f diameter of ’ Projectile at
rates of (‘ire in ex cess of 8000 s h o t s  itu in. T, urm,’ i’t sites 2 by 2 feet to 8 h~ 8 feet at
1 000 to 3t )Ot ) inches dos’. iur ,ii int ,’. 11kB Suligc r it ,’otlst ic st,’uis l) rs and I 1kB Singer auto—

t h at mc s~ l I l t  h g  s y s teiI i.
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01111 k. I a _ h  i t is t r um t i t , ’ t ita t ion ro m ii it t,’m mi i t , u i t i s  a 24—ct ia iun e h rL ’ L m m n d i i i g  ligh t heanu
‘.isci !iograp iu a I 4”chatltuel anal t mn I \1 t a l c ,’ r c c m m u d l ’ r ari d ,u 1 ( 1— I hian r ie l  c o i i s t ;u t i t  hand—
wi dt h vo hta ge— c ou utr ol l ed osc,’ i! !a tm mr sys I t ,’i t i . A hia rdh ii i e te!eIiu t,’ t r y  l i n k  1 m m t h e  (‘omputer
Science s E, ah o ra t mmr y provides th it,’ ca pahthm t ~ t m mr  I ihllitm ’C l rca ht i i t ue or ne at  realtime data
prOcessitlg using a Pl)P— I 5 cot i u pul ln t  and t c t u n t i  displa~ ~i , u t c lntvpn, I ste nsive
at ia ly sms is perfor m ed h~ t he (‘l)( ‘—(m( U (J c o t i u p t u t e t  115111/ ’  t h e  MA RS VI  prc ug rat n.

Tenuinal Ballistic Instrumentation

Non e currently us u uh a h i c _

Planned Ex pa uis ioii \Io’.Iit’icat ion

N inc art,’ plati nnl! at this tj r t i c .

OUTI)OOR I ’ \( ‘lL li ’IE S

T E i R M I N  ~L EFFECTS EXP E RIMENT A TIO N F \ ( ‘ILITY (Range 64M

I)imen sions

I tie T’c rmiii i ia h I f l e e t s  I speninientat ion I- ac u i t y  I I—faci l i t y I is a nlultipllrpose .
irregu larly ’ shaped , out~ioor rat inc w i th  a m a x  iniiuiii firing range of 2200 t t ,’L’ t .  (‘urrent
I irlnL’s arc pr irnanuh~ cori t,iuctet , ! at r:uuinns to 300 I e L I ,

Wea pons/Project iles Ava ilable

Shapes represe nt  i nn  I ra~~il)cilts m m !)r~ t L ’ L t i les up to 75—mm 5’. it h i Ill’ ss arhuea~Is
Lan he f i red at th is  ratug e . \ l m ms t  t i r t nns arc cm mu i d t i c t e d  ss i t h i  Manti h it  ink. ‘I ,lrnt ,’ Is
range fro m eh i a r , ue t e r i s t  I L p la tes  t m  ‘‘( ‘‘ Ioa~!ed t,’o mmup lete a m n e r , u )  I sy stems i
I s4 1’ , 1 -102 ) .

Environment

I nsts are r t uu u at ai i ih ieu it a t i t i m isp lleric c mmt t d ih i om is  um t t l y  —

Ii~ ‘.- , inert Fir’.-

III s’.~ur huead pr~ Jt ,’ I t  ul t ,’s u p  to 7 5—nutu i  si,’e cat i he ;ut ,’co ti ui i u mim latc c , i. \ !l t i r i t igs
conducted itut i )  butts to co t i t a i t i  tna ~’t i i 1’ i u t s _

Satets (and Securi ty I Requirements

‘flue range is c , l1ared h e f m m r e  t m _ st t ’I nui i / ’ s . Satt ,’ t y  is contro lled I’romn t hit ,
blo’. khou ist ,’ / j t u st r u imnt . tu t a t iui i u h l l i lu hu t i : ’  51,1 I C ’ n us t , opt,’ , (‘( ‘1 V and loudspeaker system.
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Po’.~er \~~a ilahil i t ~

Bhulckhl m mlIsL ’ rnstri i t i i t ,’ u i t a ( i ’ .mn huuildi ng h a s  ‘.ii~ t i m  440 v m m! t s  pm m w L ’r iva i lahlL’.
22 ))  s m m ! t s  , 3—p 1,1st,’ ‘ m mwe r is a’.,ui lah ht ,’ u p  to 800 feet  t rotu hlockhuo uism ,’.

Obser’vaiiuii (‘onumu n iea titi n

1151 ” can he i m I ’ sL ’rs’ ed it real t i utue throug h (‘(“I V . and direct In h~ s tun t h a rd
hhim ckt i u m ius c ,’ h L ’r sLmm r L ’ I~ pm_’ _ l r ’ r u t u gn t t u t ,’ i ih.

ln—t”lii, ~lit Ball is t ic Iuusl ru n’ieuuta tion

P r mi jm ,’t,’II I, I r it’rih t,’t lt SL ’ )ii c uh uL ’s i i l /1 , f l i iL ’t,l t h roug h  ligh t sc ,’I’ c,’ntis , or condu ctut ig  foi l
“ t , r t ,’c,’ u u s ss t hu cliroill mnr;ipIl .

l’erm iiial ILillisi i’. I uust rume ntation

I ,\S I ’  R;l 1 1(1 I(X ;R \Pll ’u’ _ \ l i isl instru ni lentat i o n is po rtable and us uihah le i s

requiir ~’d _ i i lchi imhi u ln I S ) )  k \ ’  f lash s —ra y ( ( c ht ,unne l/ 3 orthogonal sues ’ .  I arid (‘ m m r c ,hni
Model 33 )) s i l ’ f l lu ) t , un lc ,’i)l us streak ar id t ’rauii c recor ding sysin t u)  ss ’ i t hu a c a p a h i i l t \  oh 2.(
by 1 ( 1 11 pict t L ’ S snc , . A ( ‘ord iiu \ tmit , lc l  ñ07 hu ighu I t l t e t i s t t v  square 5 ’ .as L’ hinh1t  so urce is
emp l u m s e l  s~ ut h t Ime \ i IL It,’h 330 c ,, u ruc ,’r ,u.

I !Ml’s(. I lect roul it,’ countt ,- rs atlm _ h IRl( t Im ing art ,’ as , uI Iable h u m r  camera  l i nh t t
s L re c ,’n , I I I I I ,t tL ’ L l \ — r u \  s t a t i o n s. In a d u ! i t u m m t i , au c,’Vni lt  sequt ,’nccr us avau hah lc in t lue
hlmil ’klio i lsm_’ , ss ’ it hu ~ () p rm mn r , ut i inua hlt,’ c huant uels m_ ’ apabhe m m ) I psee pronrailiiniIlg act,’urae~

I l,\l.!~I)%Vl l ’~I l) .  l~lot ,’ khi mm i is t ,’ iIa~ It \ s  i r L ’ lt i u i s t r u i t t i t ,’iit , I I iot u iilc,’ l l lm Ic , ’s :

I. R~,’ hh lt ld ll( l’ ,Vt ,’ !h \ l’t, 3 7 ( 1) t 13 , l -4’—c ’ h u a u i i i t ,’l t t l a nt lc ,’t i l  ta h)e reco r m ,!t,- r_ ~-d) kIIi
Ii ’ s ponse

2. ( ‘oiiipuuUt ig c hirum ilog rap li, 12 s L ’ h m m c u t y  c hatu t ue ls , (hig i t i /e l l  s L ’ h o c u t y  output . t i m i i e
i m mnnc ,’ iI

3. 2 ( I-~ luanruel tc t u u p c i ;u l u nt ,’ I L L  i m r il i u u n , unihtt ,’ iu t 1 m m  20001 , up 1 m m 1 0(1 sa i l i p l L ’s sn~’ sc ,Iu1

r u t , ’ .

I’lamuned I sp .iuisitun \ Iu uli f ’k’ation

A ilL’5’. t~’r i m ui niu l  h ilh i s t cs I n,  u i u t y  L’ I m nt a i i i i n i g  IWO gt i t i m ,j\ s arid t t i i ’ ee sc,’ t iarate
t , ur ~~I t ,ui un es of I Ut ) 300, arid 1 000 t m _ c t .  i n s p e c t t s e h s , ‘.‘ uc , h i \ ‘ . I t h i  slIrs L’\ em ! instr um e ui—
ta t i on  pails , w as ~iit iup lete’ .l in I~)76 . l ining of I l l  pr m m ~L’ c t u l ~’s tip 1 m m  1 0 5 — uui u i i  ~t l  51/L ’

will he aL m _ I  i i i  t u ioi iatcd.
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( . t N N 1 R Y  BA LLISTICS I” \ (’ IL ITY (Range C-74L

I)it n ensio ns

‘l ii’.’ ( unnery lIa !hist ins Fae i l i t ~ is an outdoor ) ae i l u t  y hm i r obtain ing t,’s t e no r
ba llistic iuilorn iation on Ill’, project i les . ~

‘ ring is conducted m m v L ’r a nuax im uuul rau igc ,’
oh .000 t c , ’ c,’ t .

%~ eapu iu s~ Projectiles ,‘~vailable

\Ianti barrels arc,’ ava ilable up to 30—nuuui in si/c. I_ ken provided , I nIl—up 5VL’il~~i)!i

s~ s te r n s  c iii he tes ted.  I ss o gun hays arc available.

I ru iii mu ch

j e s t s  are run at a uiihic ,’nt at tu i(msp hcric conditions.

Live/ Inert Fir’.’

I it her hivL ’ or inle rt project IL ’S m a y  lie fired up to 30—mm in dia m eter.

Safety land Security) Requirements

l i e  rangc ,’ is clt ,’aret ,I before t c ,’st )‘irungs . No secure storage is av ;uu lab he ,

Power ,\vailahilit ‘~

60—c y cle , 3— pli us c ,’ , 4—wir e , 440 volt and 200 amperes . 3 to 50 k\’ , \ t r im i s ) m mn i tue rs :
(iD— cycle. 3- phi ise. 4-wire, 200 volts , 200 amperes . 3 to I 5-kV,\ t ransfor iiiers .

Observa I i uu/ ~~om IflU nica t iot i

)hservat i(mt l m i )  at ,’t uu m l f i r in gs can he acconii plislued through (‘(‘TV .

In—Flight Ballistic I nslrtimentation

‘u u rr c t m t h~ being installed is an equivalent set Id iius trut uu entatiot i to that in use
at t hue ( ,nt i Sy stem I nst Fac i l i t y ,  Range ,\— 22.

lA S I  Rj’l’IIOT( ;RAImI IY. I iimu ipment is ni iost l y portable and brought in as
i i  rem!. includes: f lashi x—ray, I unuiline vc ,’locu t y ’  sc rm_- e t i s , high—speed c’a n mc ,’ras . and

y ,uw i I i i ) ’ ~,

I Rl( ; tit ui u ui g and electron ic counters.

I IA RI )W I RI’ I) . 1,unuiline velocity sL ’nL ’ t,’ns and gun funct ion i nu f ’m ir iuu ati o iu are the
norn u al biardwired itust runuentat  ion.
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!‘enuu inal BaUis tk ’  In s t rumen ta l  ion

I mluipmeru t 5 11m m 1st lv por tab le  and brought in as req uired , m d  riding tlash x—ray,
p luot ogr ap h l ic ami d prm_-ssure instrumentatiOn. A portable rap id—nt ,’sponsc , pressure sensing
svst enui is used to con ufiriu u lute arming of lIE project i les . I’Iun capability us present
of sL ’ t / ~ln~u IIng cx p lu m sum tis occurring at 4000 rounds/mm rate.

B \R S  I’ ~(‘lLITY (Range ‘~-22)

I )imensiuns

The BARS r annc ass m mci a tet , ! with gun project i le ballistics is 250 h’eet long. It us
mt t ’ t r ume uuted m ms c,’r the Iurst 200 feet.

W ’ .apomus I r i q tc t i l e s  Available

\ lanni barrels up to 40—mm in siic,’ are available t on usc ,- at t his range.

Environment

Out door ra nugt,’. I irinugs arc conducte’. ! at ambient atmliospheni c conditions Onll y.

Live/ Inert Fire

On ly ut i c ,’rt I m n m u i ec t ft’s may he launched at t his range.

Safe t~ (an d Security) Requirements

The range is cleared for Firing. Projectiles must he confined to 30 degrees
Inc hud Ilig ~ m inc a rugle I rom g nmu mil// Ic.

Power \v a i labi l i tv

(‘omrner c uah power is available f’or operation of cameras and instrumentation
m m ’ .  e r t he 200—101 it inst ru mnente f Iengt Ii.

Obsersation Communication

)hsem’s’ u t iom i and conuiuuu unicatio ri ure limited due to s a ) c ,’t y arid f ’aci !it~
con) lI nrat ions.

In—Fl igh I B~m II ist i ’  Instrummiemita I i u  ti

Yass card raript ,’ Is l u st runt iented over u 200-foot letugth with 6 to 10 stations.
I’rojec t ile att it ride at c i ’ .  hi c i rd penet rat ioti is reduced nuua n um all y.
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I \ ~~l R I ’ i l t I I n~ R \ I’Il’i. I user ht,’, uu m is arid c i r cu i t  paper provide shop—start
su e i tah s  lmm r c hmt ’om iog rap hi t n ,  i i /1111/ ’  i m )  S L i m  m_ IIi’s . I I ig hi—s pe ed p h otmm g rmphy 11000 to
I () , ). f lb t  h rat i ic ,’s see I prosides sou rce oh ’ ,ui ldil mm m im , u I  pt m i c , ’~ t i lt,’ convolutions iii flight.

I l \ ll” st ~. 
I’im n utug Is 1 p5cc u ccu r a c~ ic ,’ Ii iesed s’.d hu c,’ t c ,’ c t t m m i t i c ,  t i inc,’ rs f’or cs c ,’ t it

sell ucuuc ’ing , l t lm h vt ,’bic ,’ t t  mimt, ’as ul rcnnctit.

l lAR l) ’~ IRI I) . ( u n  f u t i c t i m m t u  atud t apcr hrt,’a k s c ,’ iin, i t \  im lf ’ortllat ion is usually the
only h~ur dwired u n s t r u ut mt ,’ t i t , i I  u m m n u .

Planned l ’xpa u i smo u u \hud i f’i eat i iu i u

No nno dut Ic,’a t lo ns inc , plat lm le~I ,ut t i t us t uu i ue.

1)i~ I A  HANI )LIN G/ PROC E SSING

l)\i \ ST()RA(;h \NI )  RETR II ’V ,\ L

flu, mul ljm ) r i t  I )f d u l l t ,Ollecte (I at I t es t ,’ h’aci l it  ic’s are in the f’ornl of photo—
ur a p lus Ii mgI  i c , , i i . x- r ,u ~ , m m sh uau , ! m m wur u phi ). S l i m i t , ’ data are manually’ read from the
illotogr u pbs zunit, h kc ,’y pun c hed on c,’ m mnlputer urds . T ue remainder can he machine

read unid rnc m mr c, l n d .  l)ata can he stored on disc or magnetic tape.

~fl I ( K-LOOK (~~l’ ~B I t I T l I S

I’holi mn r uph i s  are available f ’r~ m 7 tuiinl Ut cs I test  site proc essing ) 1m m 1 c,~,iy u t te r
I lie t m _ s t .  I)at ,u ret,! ucl ion t ’rm mmn ph otograph s requires at least I day at ’ter rece ipt o) ’
liii- ph t m i l !nu phus t ,lependiuig upon the length of ’ 1 lie t L’st , instrunie tita t ion configu—
i,ulion . liii! iltfll) Iiiit mi t ’ data 1 m m  he ex t rac ted  f’rnrn the photographs.

PROCES~ I N( ~

Sy stem am id Model

The A 1 )1 ( ( I m i uup ui ter Scuc,’tm ces l aboratory is equipped m,’. it  Ii two I ‘L)(’—6600 , mini ’ .’
IBM 360 m5 , amid a Rurroum ‘ ‘~ I U I 3500 (‘omputer.

La mugu age

h u t ,’ I m m h l m m w i m i ~,’ language may he u sed at this ) u c u l i t y :

I . ~OMI~ASS

2. l ’ O R I R A N

3. ( ()R()l
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4. SOR I Nil R(;l

5 . MARS \ ‘l

6. \t I\tl (

Flue h u h  m r ,iton us a mnenuuhe r of V IM ( I)( ’—6600 User’s Group) anid theretore has
access 1 m m  t h e emit  ire V l\i ‘ sc,’r ’ s [,ibra ry .

Input /Output Options

1. (‘ irc ,l Readers ( 1200 (‘PM)

. ( and Punch (250 ( ‘PM)

3. Line Printers I I 200 l,lmM)

4. \ 1,un Tape I) rmvcs (7 and 9 t rack)

5. Mul t i ple l) isc , I)rives I 2. 56 by 106 characters ) .

Real t iuiuc In tera i’t ion

77 I m p m,’ rat  ung input te rniu im ia is . I’otal capacity unsurpassed within DoD.

Dl STR I B U E  ION

I urnarotun d t in m ue us I m u n h u ) ’ m dependent upon t h e  amount of data r equired f’or a
t m _ s t  I minu inuuu un i — rea!l i mt i c, ’ I.

I lie data rt,’d Ill I ion ar id computational capabilities residing imi the Computer
SCIL ’uic c,’s I ,almora tmmn y i t t h e  Al ) I’(’ arc so es tc rlsl se * as to prohibit compr e hen usus m_’
de script iotl in t his dou_’u mi uet it. Potential misers desiring more detailed init ’ortnat ion
sl im w !d requ uest 1 c,’m m p y  m m )  t h e docume nt “Data Reducti on and (‘omliputat iomial

u pub  i l i t ic ’s , ’’ da tc~cl 5c 1)1 c tuber ( o ) 74  published by the Arm miame nit Development and
I csl ( e n t e r , I n lm ’ u  Air I mm cc,’ Base, Ft 32542.

• i ns m i rp, m ssm ’ mI w i t h in  I i ,
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ANNEX B - IN1’RODUCflON

OV E’ RVII ’W

l’he t ‘ .S. \ t - ’Fl ) i I ,‘\ur Fmmrct ,’ I”Iig ht I )~ ia i r i l c ’s I.ahmmr ati iry I i s  located at W rig h t—
Patterson AFB , OIl. ‘t he ummissim n u of Al l” l)L includes responsihilit~ for non—nuclear
ai rcra t I stir s ivabi!it y . I’he ballis tic Ic ,’sI inig portion of t h e  AFFI)L mission takes p l ace
in t h e  ,\SRI’ (Aircraft Su rv ivabil i ty Researc h Facility . The ASRF consists of three
test com plex es used to: I I support development of aircraft ti’c hn uiImmg ~’ an d design
cr i t e r ia , 12 )  evaluate deve lopn letut concepts , ( 3 ) validate product ion desugn , and
4 furm iishu ru ,- , laboratory response to high—priority operatiom uah prohlem areas. The

m ,u h in t h is area is to providt ,’ proven design critc ,’nia for optimizing t h e  survivability
ml comba t  aim c ra)t to gunfire arid missile threats encountered on a combat tliiss m)ti.
he primary cot utact for t Iii’ faci l i ty is Mr. R. W . Lauzze ( AFI I)[,, I’ I SI ,

te lep hone S I 3-255-S 2 (m4.

( . l ’NI RI ( ’  A l RCR ~~I ’[  SYSTEMS (SUBSYSTEMS ) TESTED

A! I’ 1)1 h a s  _ m ) mi cL ’Iltr~ltet ,I muc ll of its survivability testing ef’forts m1 iu wing am id
husc l iec ,’ h muc ,- l cell test inn. St nuu ct  tires and armor as ss’ehl as small electronic and
lm~ draulic packa gm_’s ire a lso tc,’sted routinely.

N sun u i i t ’i ’ .a t ut  des nhum pinenta l  eft’ort by t he Air  l” orce svas the applic~mt io r ’ u of t h e
sur vi s ,uh ’ m i l i t  desigui cr I ter ia  to t h e  ,\ -X prototypes. The A- N design cr iterIa s’. nrc
) ,I5c ,’ Ih ‘m n test data t’ro n im ,\ I ’ l l ) L ,  fac ilities. A5 a result surs ivabi!itv feat t ires ml) the
\-l() a i r c r a h  1 mm mit te l ion ~I m _’s ign were t hen validated in AFFI)L facilities. Nl mmrc ne—

cL ’t i l ft , t Ime \ -7 Inch t a n k  vu i l terabi ! i tv  evaluation proeranii was conducted in t h e
Ia b1 mr, u 1 1 1 1 5  1 it,’ i h m t  a’s . Siu rv uvabi hi t ~c’st prog r aruu s iuave also been conducted in support
ot t hu c,’ B—I and I — 1 5  a i rc ra f t  dL’vc i m lpmru ent .

St RVIV A BILITY ‘V ULNERABILITY I’ ACIL ITIES OVERVIEW

‘!‘tie Al l’ I)[, ASRI:, cons ists m i h t hm rce test co m plexes designed to provide a wide
r , u nm n m ’ m i) h ugh rea l is nm i test lata oti tIlt ,’ survivah il i ty/v uulnerahil i ty of aircraf ’t uus imig gun
t hu r m _ ’,its I up lii 37—n u ii mu ) in vary ium n degrec ’s m m )  simiiu lated iti—tl ight cmiv ironmiients.
Ranne I is an indoor ran ge tusc ’cl t ’or 1 lie development and ea hibratiom u of test or’.!—
nau uc ,e am id I hireat s iruuulatio n t m _ ’c hniullies as well as It uvestigation of terniinal threat
m l  let  Is an ’.! arniior c’va luat ion.

Range 2 is a n m m u u l u !our  niunge u sed for e v a l u a t i n g  t h e  vulnerability ot ’ small
Ilam uuma ble mr c, \~~~i ( I s i ’ .  c,’ onboar d sl mar c,’s ari d arm uior supportiiug structures . Linuited
test rug m I  I It rea l guns ( I I) to 37—mu ni hay’.’ heemi conducted on t h is range.

Ranupt ,’ co nsI s t s  u I  a h i tm ut ,oi i ta l  and vc ,’ rt ica l r atu g e capability. I he horizontal
capahili I rest ’tui hi m _ s a st ,a n dard ‘ mu tdoor 60-I m i m i t  ra luge. The vertica l range , luowc ’ver,

— unlulum’ lv c , u n  te st 1 m m m l i i  air—to—air and groum id— tm m- , u I r t h rea ts  against ~uir c ’raf ’ t target
Scc’ t m t u m l s  in airflow it up to  S6 0 knots ,
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l’ro pect dc, siit,’s of ’ bets’ . c,’c,’mi 30- and 85— mm’n normally are tested at remote Ohio
Natiom ual ( ;

~~ r- d ratlgc ’s mi  Oh io and (‘a m p  (;raylinig, MI.

ACCESS

The Al ’ FDL is located northeast of’ Dayton, 011, close to the initers t ,’c t i u ) f l  (i f
Inte rs tat c ,’ lhi glmsva ys 70 and 75. Primary access to Area B, Wrig ht-Patterson AFB, is
either via SpringField Street on the north or (‘oloruel Glenn h ig hway (U.S. 444 ) on
t he south.

Several spuurs of the Erie Railroad are available on the installation. The (‘entra l
and St. Louis Railroad c~mIiniections also are available.

Runways ca pable of accommodating all military and commercial transport air-
craft arc located on Area A of t h e  base. Wright-Patterson AFB. Area A is approxi-
matel y 5 miles north east of Area B. The Area B runways are used to a very limited
ex tent  (east-w est runway length approxini~iet y 7147 feet).

MAINTENANCE~FABRICATION CAPABILITIES

A LL DL has tituitcd maint enance facilities to support ballistic tests. In addition,
t he hast,’ ma intenance and f’a hrication sh ops can provide one—ot ’-a-~ iiid c mnstr uetio n
and rep a ir  support. An ammunition loading roonii is available in Building 4067.

LO(;ISTICAL SUPPORT CAPABILITY

I m mnustica l support is available f’rom base arid laboratory resourcc ’s.

INE)OOR FACILITIES

RANGE I

I) imensin mis

Ratige I is a 10 t t 2, indoor , luorizoiital tu nm u e l 275 l’et ,’t in le n gth. A large (2 I —

by 2 7 — f u m o t ) w ,,~j’k area is located at t Im’.’ launc lmt ,’r end of the range. l Ime target arena
c , ,an i  he totally enclosed to eliminate any nat ura l light and provide for better nuea—
surement m i t  flash in tem us i t v of ’ high vc k ’ cm ty inupacts . The test specimemi si /t ,’ is

restr icted by t hue dimensions of the door.
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~%e. i ,poui Pm ’ u u j e m _ i u l e s  A va i lable

Range I c ,a mm it, c,’onnmodate t c, ’st w~’apomls up t h rough 2 3—mnmi i API project iles as
liii! mi ll 1’J mm I ,ihlc,’s 13— I amid 13—2.

I’ n~ ironnuent

\ m u  cii’. iron inm uenlt a! sui i iu la t mon o t h e r  t h an app lication mm ) ’ stat ic loa d is av ailable.

[,r~ e Iner t  F ire

) mi ly ball . NI’ , \Pl . and iiiceiidiar project i1c ,’s are allowed .

S~u l~!,% laud Securit y ) Requiremiients

I lie ent inc , r a m mm ’ i’ is located m i  a secure area. Signs, red lights . and public
addres s s~ ste i uis are u s , u i la l ’ Ic ,’ to ss anti l mc, ’rsonne l in t h e  anc,’a w hen gunire tes ts  are in

m m ’ i 5
, 55 ,

( ‘ l , us s u l i c , ’ ,I s~ c, ’ . lpt u i I s  and m u i  t arpni  mater mal can be stored in the g um vau lt located
, m~~r ms,, h i ’  h , uhIs ’ . , u s l rm mm mu t ime r umn~’.

Pu,~~er ~~~~~~~~~

I icc tr i m _ il p(ms~ c, ’u ! ,ut ) Ii t,’s I rmm m 110 t i m  440 VAC are available in the range
h uu u lml  ‘‘‘ , N I  ‘, a ‘~I I—k N N 1m, ‘r iable generator can he used if Iiecc -ssa r v. Pmieunnatic and
l u y , r  u m ~ ; ‘  ‘ ‘c er  ii, , u ls i i ,a ’ . am la b le s ’ . i l h imnu  t he f ’ac ,’ i h i t y .

Ohser%a t u u u , i  ( 
~i i iuum u i  mi i i  .itim iii

I st - a r m , u ’  ‘ r  I ur i , ited f ruin the ( ,uiu Railge I ( ‘ontro l Roomii t Room ( )A— 3 1
h i t , ’. 4c P. ( P 

~ Ii, h ,~~q
~tI ~irc , u t  t e L ’ .  i s i m m i i  I m s used ‘ 1 m m  m onitor Ic,’s ls.

Nm ‘.1 mi ~~ m oI’si,’rv ,it ion ‘ ml t , ’ s I  s by pers ami u i m c ’ i us allowed . Interconii connmuniication
is as , u m i , u i ’ I , ‘ .ium l i i i  1 s t  s&’t a i p.

In—I’ Iu ,~lo I f i l t us t  i~ I uns t r uuu ien t a t i on

I ‘\SI R I’ b I ( P ,
~ ~R \ l ’ I  I’u , I’Ii m t m m . ’ ( , m i m h i u , , c , m m sc , ’i auz t,’ us prov i ded by t lu t,’ 4 t) SOt hi lest

V~ ‘ m ig ’ s I ’h i , mI  e n , i ;~i mm c, Sm _ c, I nmui. I Ii ghu —sp t,’ed b lack and wh uu t c  ai im_ I co!or camiieras (up to
2 1 00() I u nt i es s ic  I art,- ,is ,t u i u l m l c , ’ tm m t i i ( m I i i t ( l t  pr~mpc . c’ t i lm _. nuot ioui am id imi iu i ’c,
c, h i , i r at , IL l  Ist u s .

I’lasii x ray ,uti d i i c ’ h i t  scr c ,’c ’ iu sc ,’ km c i l y  nmit, - t c ’ rs cami he located the Iengt lu ut tIme
range. I l , i s hm x - i a~ is mused i m r im u u ar i I ~ f o r  st m m ~~~u c t i o m u  sp a t i a l  an d a t t it u de measurements
i i i c  h u u m h u r i ’ ‘ r t lumgm ~ ial sIc, ’Ws . I’ lash s—m i’. s e l a m m _ ’ u t y  a ct,’ uura t ,’le~ , h u mss c ’ s c ,’m , of ’ 0.00 1 f t  ‘sec
inc i u u m s s u t i i c ’. l igh t ‘ c r em ’ ni and paper chrono ’ , plus are also as’ ,ii la t ml c ,’ to muionuu tor

i’ m p i t ,  I uh ~’ ‘ . e l m mm, i t  k’s.

I
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I as’.’r boresight ca pabilitv exists  for  mneas ureit ient of I he angle of ubliquit y (if
the target with respect to t h e  gun barrel line—of-sig h t to accuracies of I dngrc ,’n.

‘t I M  ING. Sequencing c( mum iters are used l’or t imi me correlat umni ~i r  gun arid instru—
imuen tat ion f ’u nct iotis.

I IARI)WI Rh/ FE LEM I’.~rRY. All gun function ant,l target—related t ransd ucers are
h u arc,lwired t i m  the control room for data recording. Printed circuit ( paperhreak)
vc,’ locu ty muieasure ment us used as the vel ocity baselimie on milost Range I tc ,’sls.
\ ccur a ct m_-s t m) from 5 to 10 ft/sec can be achieved by t h e  printed circuit meth od arid

us niormiia lI~ used as the velocity baseline.

Terminal Ballistic I nstru nuentation

L \S I  I~ Ph It )T( )( ;RAI’i hY . Flash x—ray arid high—speed ph otography are the
lirinc ipa l tc ’ m u mt u i ia l ballistic instrumentation for t h e  range.

I lit,’ I (m- i i t r i i  I ,as l n\ ca it im _-ra with a speed of 7000 (27 ,000 niaxim liumii ) frames/sec
in m n n mu a lly us mi s c ’ c,1 1 m m  n hi mghi—spee d ca nuera support.

-S I~
, i , mnm m um )  c a mmm nr , i s arc,’ use d to record oscilloscope presemite m,h information ,

c’5~~~c ’ c , uth ~ tor h ash um mtc , ’ n ms i t y  tc ’s ts .

P h i  ‘i ,m ‘ii am , s um pp m l I i s  provided by the ‘l’c’c’hi mi n ca l Photo Section of the
i5 I )n l m \ ir I m ‘n~ e I m_ ’ s t  ~ mug . l’tuntiaro und time f’or photograp h i c  data is hO (lays to

iou u i ia l t’ .  . w i th  24 h o u r s c rvmcc ,’ available omu a priority basis.

l l\ I  Scip i uLmuc ’ing cm nun Ic ,’ rs are used to c’ mmn t ro l the firing m ) the weapon amid
tie . u m m m ,  t u~ , Im n t n tm ’ : I i r em i u ts  ami d lug h ut st,’reem is a re use d to trigger counters in the

c l i ’ ‘iIi 1’~’ t . I ~~It s \  stein , am ’ m _ I the f las h x - ra y .  Dual se(~uc’Ilc imig counter inStru mlle m itati onl
mi ~ i ti g t ime euii t i re  sac n a !  ,: s s L m r c ,’s propt-r tm mnimu g /sem~ uencing control.

i i \ R I) ’~ IRh — h i l l  Nil I R ‘i . Nil c mm l i ,  u t target impact /st ress/tm straim i I imnctions are
i m i t ’ t m t t u m rctf in h a m  is ’ . i T c m )  t r u s t  nuu mtu e mi ta t  rim in t hu c ’ control rcuomn.

I i i ’ , in ‘ i i  u u n ’ i , i , , l  Siiui ii l.i i imuil antI Nleasuren’ienj i

t i lt ,’ N SRI Rang’.’ I cuirren t l~ ~, an hut ,’ m l’ ,’ ralc ’ m l m oily at ambient air pressure.
h i uunuimti t  y , a u m , l  I,’ i i i  1 m m  , a I t i m ’ .’ c m  m n ml m t i u  uis .

Ou TDOOR I” A (’ I L I TIE S

liii pa~ R m im es 2 and 3 are basic outdoor n,a niges of t lie ASRF. For test ing of
Ii leer i n  m e ,  Ii ht,’s in I lie 57—mimi ra muge , h owever , remi u ote ra rmge s are used. These
rm ’ i i i m m l m , ’ r i u u e c ’s a r m , ’ Iom _, i im ’mI it i oc, kbormie AFI3, (ill, as we ll as ( amp ( ;ravli mig . Nil.
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I~1PACT R . A N ( ; I 2

I) imuie nsion s

[hc,- A S RI’ Ramm e c ’ 2 us a I (Ri—y , u rmf—h umnu g h u o rm i mm r mta l  outdoor  range. ‘FIle terminal
aremla m i ut ,’asu rc ,’s 2 m  t c ,’et mum s’.idtli , 24 ) c ,’c ’I in lic ’ imi i mt , and 27 f’eet mi  depth and is a
poured c p m m l c m  e t c  anc ,’iia wut hi  wall t b i ic k i ic ’sst,’s m l )  1 2 mm mc ’ hmes. ‘1 hum s range is adjacent to
,anm d s l i ; im c ’s t h e  ,\SRI’ Ran t c ’c,’ 3’ s im ustruni e nt at ion ani m h control sys tem.

~%eap ons ’  Projectile s ‘Available

R,ane c ,’ 2 is h m t u u i t c ’ml I ( m 3 7— n i n i  III’ s’. ar hueads . I ables 13—3 amid 13—4 presenit gun Si/c’s
and fra e n’men it ~i m i uu u lalion capahi l it ic ’s , rc ’spc ’c’ I ivc ’I\

NIt lm o um ghm 3 7 —m uu n u prm m pe c 1 Ic ’s cam u be f ired oti the range , nuuost 37—mm tes ts  are
c ,m m i ’i t , t tm c tc ,’d .11 (‘aiu ’mp ( . i ,u\  ling. Nil.

Inv ir onnien t

I)uue to thi t ,’ outc h mmu r ulatu lre m m ) th ins test f’aci hm tv, only ;amnh ient cum nidit ions in
t m _ n t i s  i i )  1m rm, ’ssu nt ,’ arid w i n d  s ch i me it v cami he ac c mm limnodated. Ienil)erature con d itioning
mi t t he ta rget c an  he acconuum nodated on a limited basis.

E,,i~e/Inert l ire

N I 1:1)1, is hiniited 1(1 1 hue use mmf ’ ex p losus’ m_’ orclniance through 37—m um III pro—
Icc li ii ’s i l l  ,\ rc ,’a 13 i i) 1 hue basc ,’. l3oth I Ih ~ I and 111 . 11’ rounds can be t c ,’sl c,’d in t h i s
range.

Sa f e t y  t a n d  Secur it ~ R Nui rement s

( ( 
‘ I N’ operate d from tlmc ,’ blockhouse is t h e  priIiie s a f e t y ’  c i rcui t  f ’or t hm j s ramiet , - .

Iii a d d i t i o n .  ligh ts , hor n s , and loudspeakc,’rs wa nt personne l i t1 t h e  a r m _ a  ml) pending
m’ m u m i ) l r t , ’ t c ,’ s t s .

I lit,’ e r m t m re r a i t e m ,’ IS 5’. t h i n  a secure Air Force im u sta l la t io n .  (‘ lassuf ’iet,l st mmr age us
asam labht ,’ on base for all s l /m _ s  of ’ hard ware.

Power ,Ava ilabil ity

l I t ) , 22 ( 1, ami d 44 ( 1 VA ( ‘ arc ’ available at Ran ge 2. In addition , a 60-kV ,’A d cc—
I nc  p m m s~er ,ic, ’ n e m a t m  m m can bc, bro u g h t mi  to provide other required v im l t agc,’s. ‘A
1 000—k N’ S t ra m i s t  m urni er suipp 1 mc ’s norn tia I ramige ~~~~~

Obw~~at ioi~ ’(’uinumun icat ion

((‘I N’ . Ini t li color a n im h black amid white, . s available in t h e lmhmm t, kl i u i im s c,’. I h is
prim ’. n c ’s dam m c  t obsc,’rs’at tori mi t i tems umuder lest iii e i t h er  Range 2 or 3. N’ im i ce soumi d—
r,ick s avai lable omi all ( 

‘( i’V tapes . All ran ge Operat i mr us are coordinated t h ur oum g hu
t he control I r ,ai k - r. ( ( ‘ I V arid an intercom s~ ster n provide realtime vus m u , i l amid audio
m I m I  a.
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ln.l:Iighi t Ba Ilist ic Instru nue nt a I inn

I 551 R: P1 l( ) U)URAPIIY. Fasfex cam ui er as I fast t ’rame rate) and I luhcher cam eras
(s lm mw t ’rami ic nate I are used to recor d in—fl ight  ball ist ic data. Photographic turnaround
t imi ue us ap proximate ly ID da~ s to 2 weeks wi t h 24 h our service ava i lable on h igh
priority t m _ s N.

I’lNiiN( 
~, I R I(rh’t t in ime code ge nerators , electronic counters , and verbal co unl—

do w n  c o t i un m ml in i c ’a tuo i is  prmm s i de time correlation for e : ic hm tm _ s t .

I I A R I ) W  IRI ! i l h \ i I I R V. All guni functions . i n—fl ig h t velocity meter measure—
menu Is , ,a mm d t c rmm u um ia I m n i l m mnn i ua t Ioml are ni onitored mini magnetic tape recorders located in
t hi’.~ instrumentat io n ami. Al l  dala are recorded on constant ban dwidt h discriminators.

Termimual Ballistic Instru nuentat ion

L NS I R, 1’I 101 ;RAPI l\ . Nfm msI tc ’nnuij iia l ballistic t,’vents are recor ded! on camera s
w it  Ii nalc ’s m i t  7(iU() ) ram c ,’s 1’ scc pros ided by’ the 4t ,)SOt hi ‘lest Wing. Once mliore . ph oto—
graphic t um rn a n ( m muiu d l  I mn i t c ’ is approximatel y ’  10 miav s to 2 we eks , wi th 24— h our sc’rvic ’m_ ’
ava ilab!c,’ on luic ii prio rity test programs .

‘5 lasc ’r bon esu g hi t imi mz capabil i ty is also a s a i l a b l e  on all  ranges to n nea u sr m _’ t h e
ang l m _ ’ mit m m l i i i ,  m a m l y  of t hue I.an et ,’I w ith respet,’t t u m t he gun ’s l ine of lure. Accurac y of
1 ii ec ’rt ,’e Is 1) 1)1 a m m a  bit,’ w ml ii time laser sys t e mi l.

II Nil \( . I R l( - l3 t mnuue code geiic-r atons , e!ectronic counters , and verbal count—
i t sc ’m m ,ut ,’iice m r i t ’m mm n u ia t n mmi  provi de t ime correlation for c’ac h test.

I { \ R l ) W  I RI, 1 1 1 1  SI I’ ER V. Al l  h uan c hw i re instru m nem utatioti is chianmieled into t h e
ImIm t, k m om use I ur I lit oni miat iomu t ’rom Ru ngm_ -s 2 and 3. For c’ a mple , a 20—ch uanm ie l tenupem—
,i t ure c m m t i l i m t m a m i u u s  inom lmton c upabu l i ty  is available lt mr mui eas uurt,’memlt of’ target tenul per—
a t t i r e  % , u r ia t i o iu s . In , a 1 ~hit i~m nu , a 32 — c ’ hia m ut iel strain gage ca~)ahiIity is available to

detc ’ m mi i  lit,’ tIlt ,’ t arg e t mo niipon eu it kmacl outputs . A I IP ( llewlctt I’ackard 21 OOS mn imu i—
coni put ~n us Lm sc, ’ m l to  tiion it ( in m ust ruinentat io U a iud prov ide out put in term s of
os m_ hI m m~ m a p h recorder data.

l’,Iuvirpmniuucn tal Simuiulat ion and \h’~isure imueiu t

I’ hm ,’ r m ,’ us ! mmuui t ed en l v Immm mi n i m _ ’ m ~I,u l s inu lu l i , u t i ( m m i  or cm n m l r o l  mm Rati un~ 2. I’ Iie l imits are
lest ) um t ,’ l couumhit iom i m mm L ’ a mud fu e l  t,’ u n c i a l a t i m m t i .  Iii thu t - c ,,a sm _ ’ of ’ Ii dnauilic s uibsy s Im m
te s lm n u g ,  t h l t ,’sc ,’ c i u u u p m m i m c m t t s  c i i i  he tcstm _ ’m,! sshiil e iii t h e  i mpm _ ’ r ; i t i mmm ia l mode.

I% IP \ ( ’ l  1 1 5 1  RANGI ’ . .3

l)iiiieiisjuns

I hi’ .- Ran igt ,’ 3 cuiimp lm _’x c ,mm m is is t s  m ml a hu o r i , mmui t al  and a vert ical range. ‘h’ hue lion —
/ u)nI.Ih range is a sI a u u m l a r m l  (O—h mot outdoor range s’. it hi the gun placed below amid at
r um ,’h it angles I ,  t ime V e r t i c a l  ( ,unif ’ire A unf lam s ’ .  ‘ l es t  Areiu,i.
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I l mc ,’ \‘ c ’i t i m _ u i  ( , uu mi h  nc,’ , \m r ) ’h m ’ w I m_ ’sI Arc,’nia u s a poured eon lcrc ’te building, 39 fee t
h u h . l i i  lc ,’ m_ ’I king , ,u nit,! 25 feet  ml m _ ’ep. l” mgure 13— I slum s’. s I hue gemiera l orientation of ’ the
ran g m_ ’ , I3m m t hi ,ii r-t o— amr , muim h ground—to— a ir gun plat t ’or nu us art,’ available. Iwo ‘IF 33—P— S

~i I ,a t i m,’mm t’u m m c,’s pr im’ .  mdc SOD pounds of ’ a ir per second thuroughu a 9 ft — not/Ic at
ve k m c i r  ‘ s i t  tip I’ m 55 ( 1 k mimm ts , In ad t , h i t im mi , t h is air sv s t c ,’mn has time capabil i ty to split
l i i m _~ ,i mr t lt m st m m  s i t i i uu la tc ,’ , u mrc ’r :a ft engine inlet huct cond i t imm i ms amid , concurrent ly, s iniu—
I , i t m _ ’ u i—f l ig h t  ,u i n ) k m s s

F’ ‘I speci miien s i/c ’ s s’. Ii c i i  c’am i be aecom iumodatec ! iii 1 hue vent ical test arena range
l m , m m m i a I uis c ’ l , u e m _ ’ sect n mmi IS  f ’eet b u g  and 6.5 feet wi t ,he to a wing span 8 feet long.

mi ’ m l c l, contnm m llt ,’t,I I m m; umhi ng des ’ iec ’s ca n acconimo hatc various sc inig tw i s ts  an’.! flex-
urm ,’s , I’ mmc l ct, ’l Is m m )  up to 500—ga llon capacit~’ can a lso be t c,’ s t em l in t h is facilit y

~S - q m ~ii us l’n m ;et ,’ti lcs Availalmle

\s s h a m ’ . ’ . nu i i i  I able B—S . Range 3 cami h andle up t h rough 30—mum Iaunchiens~ it can
si i uuuu !a tm _ ’ km ml ii gii u i—fir ed an’.! ni iss ile—Iaunchued f ’ragnuent t h reats , as in’.! icated in
I , ul’lc, ’ 13—6 , l ilt,’ ra r tg m _ ’ t,’an a lso sim uiul at e muiu! tipl e hits of 23—niniu guns.

I’ Ii yir uanmemu t

S i l l’ m m ’ . rangin g in ve loe it v )‘rom 40 to 550 knots can he produced mmvm _’r t i lt,’ test
spe~at mic ’iu t bmro iue h u a 33- by 36—inch d u c t  using two rh: 33—P— S turbofam i em gines , The
s n ii uuu lated m n i —t ’!m g hut aur llow I s  prod uced by ducti m ig time turhof ’ami b~ piass air  into (hue
lest arm _ a , N urt low c’ imn itn u l acciuracie s are ~ kniots , s’. it h u as nuiuch u as a 5—k n io t ~‘ i m m c i t  y’
f luict uat ion ~at t h e  upper enid m m t  t h e  vm _’ imm c , i I~ n m _ g u n ’ .’ , ,‘\ir) ’ios’. ca n be sp lit amid ;a
)mmrt i oni ‘ .h ive rtcd t m m  s unmn ulat e m_ ’ng ine inlet c,’ m m t i m l i t i on s . ‘5 fuel te nu pm_’raturc c , m , i u m c l i t R m u i u~ig

~, m m , a h ’ m I i t ~ ram ugi ne l’nom h ’ m m_ ’ Iss m_ ’c,’n O~ to I ID I .11 sh o t  time ( ‘SI p us  ~a’ .ai l a hhc,’ )o n
mot h wui m e ani~I luu sc ’ ia gm _ ’ fuel cells. [iquid , u ur m _ an he inuj ec tet, !  lilto ( hut ,’ s l nm _’ani f low 1( 1

m, ’ i i’.’. c,’ luarac l m_ ’ n ms l ic’s ,

Li~e I iiert I’ ire

Ran ii,’c ’ 3 is h i i nm tc ’d 1m m t h e  i u s m _ ’ m m )  m_’x p h m m s i s c ’ o rclu iamit ,’ t,’ up t l urm m u g h m 30—mni Ill II
i m rm m, cc l  ic ’ s, Range 3 can s i m iuu !ate I naenn c ,’ n tatu imn t lurt ,’a ls bna ,mni larger projecti les anid
niussu It,’ s’. ar h eads. Stan d—of f  dus ta nu c,’ t,’ amh I lie req ui rcn lm_ ’iit to pr e— iu r uu u t h e  protect m les
, u r m, ’ l imi tat  ummus of t his ran ge.

Safety la u d Secur ilm.j  Requirements

. 5 coni b ut iat io nu of ( ( ‘ I  N’ , lR s ca mm i it ,- rs , and t he r nuumm cmm um p l e s h m u m m s m d e  niomiut o nu nig
i t i s t r u i im en ut a tummt m for p(mssib !e s pe c im nic ’n f’irt,-s , Iii am,I m h i t u m m m m , l i g h t s , l i m i t  mis , and loud—

‘ L i  kers s~ a r m  persa m in d in I lie area of gunfire tes ts ,

( a rt m ( mni  m hm mm x i m k - and water  chm _ ’ Iuge are ms; ai lable to m_ ’X I  i t i m ’ i u i shi  s pec menu hires ,

h u e  emuturc ’ r ; u mt e m _ ’ us wi t hutu u a sec u re Aim l’orce iti sta llatio ni. (‘l,a ssu t ed s~c,lp m i is
m _ an lit ,’ s t i m r c ’ ml umu the l’ mast ,’
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Power Availabilit y

111 ) , 220 . arid 440 N’ A( ‘ , 60— cye lm _’ power is available frouuu a I 000—kVA trails-
) , rnier. t )t lum ’r s m i l t a u c ’ and f’requcnic im_ ’s arc ,’ ;av a u !abhe t hroug h the use of ’ p(mrta l mhc ’
gc ’mi c ,- ra t m mr s , I Ivdrau hic ’ am i d pmieun iu ,a t ic ect uenators are ava ilable fromii the laboratory , if
rem I umi r m ’m h

Obser’. a lii un /(‘onuni Lu uu ica I iu ii

(‘( ‘ I N’ ( co i m m i and black and w h ite I wit h s m m i c ’e soundtrack is disc’.! to mnoniiton
t ime tes t ,  I N umim a n il ors , intencon uus . loudspeakers , ami d telephones are available in the
block hio u u sc’,

I ii —F liizluu Ba llistic I list ru i iuent at ion

S lmmmc ’ un— f lieh it t , Iata can bm e obtained from (lie term in al ballistic instrunu ientation
I lucre is no I ruml ~ i ni—flight ballistic inst rum iuentat ion)-

Term irma I Ballistic I lust ruunen tat ion

I ASh . R, Ph !O1’O( RAPIIV, I 6-m u m h astcx ca m eras (7000 f ’rames/sec I and I 6-mnuu
Milhkc ,’n cameras (6 4 to 500 f’ram m ies sc ,’ c )  are used to record fast amid slow frame rate
tt ,’st data , nm_’s pectisei y. Special cameras can be en m ip hoym _ ’d to rilonuitor un usual c’ . m_ ’ nut s
suc h as fuel being dum pc ’d mui to the engine inlet from a ruptured tank.

l’hmotoe rap luic m n m m m _ ’c’s sum u g t unmiar mumim _ l I tue us 10 da ys  to 2 wc’c,’ks . normahl , and
24 h ours wit hi priorit~

‘N l ,asc ’r sug butmng ca im ,a hi!itV us ;as ai l ab hc to t uleas ui rt ,’ ( lie angle of ’ ohliquitv of ’ the
t , a r e m , ’t ‘.‘. it Ii respect 1m m gu mn i ’s ( rum ,- !unc ,’ ( ml li r e ‘.‘. it h i accuracies  of I degree.

II\IIN( ., I R I( ‘,— B t um i i e  code genierat m irs , e hec tn m n mic mm un t t ,’ns , and verbal count—
m’ .~ ni pnm’.ud’ .- I ime ci m n re latmonu tmmn eac h test .

I IARDWI RE/TI LI Ni 1:1 RY . AiI instrunientation is huardw irc,’d to t h e  blockhouse
)m ur recording, mon itoring, and dusp lay. [huese luardwired items include temperatures
l speci m en ari d airt low l , prm m~ectile velocitie s . pre—inipact tm _ s t  speci men conditions .
hydraulic ranu pressures , airf low , sh ock , an d oIlier ballistic parameters , as required.

A comu hiiniat ion graphuite , stra in gage anud paper chromiograp hu velocity measurenu emut
syste m is u ms e m ! f ( mr measuring velocity in the vertical test f’ac ility. Othuer 5pec ial
pun imm ise inus lrumenitat ion s y s t e m s  can be designed arid built as required.

‘Ike blockh ou se con t a i n s  t h e  fol lowimug equi pmu)eflt : Ill’ 2 1 OOS mini—compute r  with
,32 K core storage arid 64 c hannels iuf an alog- to—digital con version I -1--chan unel FM tape
rt ,- cu m r c ler , I 2— mn u c hi oscillographu 7—inch oscilIograpIus~ e lectroiiic counters; I imne code
generators~ signa l conditi’ ’ninug ; ASR 33 t e im _ ’t~ iie , and 20—channel temn E~ raturc nec mr der ,
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I ) ,AT ;A H~ NI) LIN( I’RO( I’~SSl N(

D A  I A STOR,.A (; h \NI) R I T R I F V , A [,

I )m m — s m t e  data pro. m_ ’ ss l mm g is proviui t,-d. l’hme hIP 2 1 OOS nm um rui— con u puter is uu se m h 1(1
nm _ ’ c a m nc, h s i c ’ ,u~i —state  ihath s u c h  as tc nupcrat um rc ,’, Dos’. rat c’s, im nc ’ssure. ami d ‘.‘c’ h i ) c ’II -

I h mrm _ ’m_’ ‘.1 u ma l — n u ace m i s cu i l mm s c ,’o pm_’s are iv a m lable s’. ml hu camileras to rc- c’( m rt,I data
Im hot I m L r J  ~ illc’illI~~.

Qt I(’K-LOO K C,Ah’A BIL l ’ 1’ IE~S

( ( “I N , photographs . digital ca mumiters , tcrm up erat ure record er , osc illographs , ami d
te let v pe h an,! cop~ provide select em_ I mi umic ’k—l ook data.

PROCESSING

I ) , m ta proc ’ m_ ’ ss m m ug us donic ’ b~ cml hen using t h e  hIP 21 OOS niiin i—coni puuter or Air
I ‘ ‘ r m _ c’ ( I)(’—66 0() s y ste n l u .

I ) I S P L ,A YS

Rc ’ ,ul t mimic ’ d isplay ms prosit,Ieml by color and bI , mm _ ’k auud w hu itm _’ (‘(“IN ,

I

I
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I ml i i , ’ 13—I ,  ( 
~~ ~~~~

I ) m m m m m , ’s l ic I: m rc, ’ i m’ t l  - i lutti

S , S(m- ni in i l 7,u,.i

30 caliber 12,7

~S ( )  c ’ a h i i m m_ ’ u 14 , 5

(mU m,’ ,u i ibc ’ r 23

20—n imuu

‘I abic’ 13 — 2 l’ raguml en i t Simdmlatio n.

Fraem nent sinnulator si/es , \‘eb m e l t
Smu im  mmml  hi h i m mc,’ , 1 manic ’ tm _’n —

grains It sec

5, Sf~mmiu 0,223 n. I 7 5000

7,(’m 2 — n miimi 0.30~ m u. 44 500()

I 2, 7 —m u mm mm i) .5 i l l  SO cal 207 5000
S00( h

14 ,5—turn 1)6 in. (m l) ca t ‘11) 6000
80 ( s u  km m l )  6000

2 0 — mmm nm () , 7X 7 in. 180 ( sin g im _’ or pa ir) 6001)
130 (pair on triplet ) 5000

30—r ou t “ 1 , 1 8  in. 10 1 uip to 481) fr om shmmt (m000
I, 2. 3, mmr 4 barre l 30 1 up 1 m m 124 tru e ~h i m m t  6000
si m i iu l t an i emu us I’i nmmmL ’ (m l) I up to S ( m ) ru m:  sb~~mt 6000

120 I tip 1 m m  ‘1)) brag s hm mm l 600()
240 1 up to 12 ) r u g  s him m l (mOOD

30’ nm m m h I up Im 1 (m4 fra u s l i m ml (‘mOOO

P
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I ,uhle 13— 3 , ( uml Sites .

I ) mm mmm e ’ ,Iic I orc’ign l, iiiii

S S ( m— u i ’ mn i i 7 ,(u2

30 caliber 12,7

So ca liber 14 ,5

(mU c ,u lu hc ,’t 23

20-n lu rm i 30

3O-mminii 37

,1,•

‘I’ ab ie B—4 , Fragniment Sinm i um la t i o n

Inagnuer lt situ u!ato n si/c ’S , \‘ c ’ l m mc i  IS
S i m m ’  mm i t h i  bore duamc ,’ter _

gr a i n s  It ‘ ice
S , 56 - u mi rmm 0 ,223 in. 17 5000

m — i i m im i  ( , l,,~ ft’< m u .  44 5000

I 2. 7- tutu ‘0,5 ni ~
() cal 207 S000

5000

i4 , ’~ i mmmmm ’)) ,6 i m i Pm )) e u !  ‘0) 6000
80) ) sabot) 6000

20—mimi 1). .57 
~~ 180 I s iomml c ’ or pair) (m000

I 3k I pair on trip let) ~000)

30 - mm m , ’ l . l 8 i m m ’ FA U 8  lSu (mO OD
600 (s u b m i t) 6000

30—miuni i 1, 1% in, 10 I up 1mm 4’~b ) t r i g  s l im  m t (,i I i )))
I . 2, 3 , m m t  4 barrc ’l 30 1 up 10 I 2 4  t r i m ’ s l i m ’ ; ( ,b l l ) ( )

s m n ntm ll , a m m m ’ m m ,  t ’i ri !iL’ 6() I up to 56 t r i m ’  s l im  ‘ I (m000
I 20 I up to 40 )‘ru g  s hm , m l P m) ) )  II)

240 1 map to 12 tr ,a e shi m m l (s000
3U ’ rm ,l I up t i m  (m4 )nu uz s b im mt 6000
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I aNt ,’ 13—S. G ,lml Sm tm _’s.

I )ouui est ic 
1 

Foreign , n i  iii

5.5(~ nuinu 7.62

30 caliber 12.7

5) .) cal i b er  14 .5

60 cal iber  23

20—m im i 30

3(,I—mIil

Iah)le B—6. F r:mgmen ’ut Simulat ion.

Fnagmeni t siniuu !a (or s i /es , N’ m_’ l mmcmt  vSmooth bore dIameter ‘ -grains 11/ sec

~ . ~(‘m - mmmmmu / O . 223 in . I 7 5000
“
~.(m 2— mu’u m mm (1 ,30% 1m m . 44 5000

I 2.7-mnui /ftS in/SO cal 207 5000
80 5000

14 . 5 — m m u m m i O.6 mmi ,

,
’ ( m () cal 90 6000

80 t s a hm mt  I 6000

20—rim ni/U. ‘ 87 i ni. I 80 I situ gle mm r pair) (m000
1 30 ( pa ir or trip le t I 5000

30—n r inuu/ 1. 81 u m m, ’( 
~AU 9 1 80 6000

600 6000

I

I

49/SO blank
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ANNEX C - INTROI) UcTION

OVI R A I l  %\

I he ,N ’iIN1R( ’ P N r n i i y  \ i,ilc ’ rI ,mis ant i N1c’c’lm ~u tmic ’s Rc ’sc,’ a n c ’ h u (‘er itc ’rI is l m m c a t c ’ml in
‘~\ , mI m _ ’ r  t m m ~ ’. m~ NI .\ ,  amid us (lie r m m , a t m m r  m a ter ials research amid development arm of (hue
[‘ .5 , \ r m m m y  \ l ,uIc ,’ ruc ’l I ) ,‘\ R( ‘( )M ( l)cvelol,rnent a n d  Readiness (‘omumand ) . A  NI 51 R( is
rt,-spons mt ’m l c ’ I or cond i i~ Ii m u g  t hueo ret ical anud applied nm _ sea rc i m iii mat enia ls , s m m c h m  as
met,u ls , cer~mrn mc ’s, plastic ’s am id corn posutc ’s , arid niiat eru, als processing, suchu as melt mmcm .
,, , is l u m ig , fabr icat muig. iOimiing. and coating. ,NNI NiR(’ a lso is ass igumed as t ime [cam ! Labo—
r , a t m m r y  for A nimuor M u t c ’ ria ls l’e c hm n umlogy. Nlost of (hue AM NI R(’ programs are tinder—
t a k m _ ’n to mum eet s i m m _ c u t  Ic ‘\ ni mi v nt ,- m l u m m re m em mt s , but AM Ni R( ‘ a lso sm_ ’nvcs ,ms an mm ’ . c’raIl
brc ’m_ ’ c hm nu g uiounucl I mr nm_ ’w amid ac is u ni ced type nuaterials anud materials tec h nology I mmr
I lie I ) m_ ’ r.a rt m m iem lt m i t  I )t,’l e nsc,’.

l3ahl u st Ic les t l acu h i t  mc ’s at 5MM R( - anc ’ um’u der the Process [)evelopnient I) Ivm sio m l
u I  h i t ,’ \l ,ul c,-r ia ls 1)t,’ve l( mp nm ie nt Lah mm mr a l m ry . the I nginieenumug Nlec luaniics I)ivision of ’ ( hue
Nic ,’c hua nimc s Researc h laboratory, an’.! t h e  Polymiuens an’.! (‘hmeniistry I)ivision of time
() rg ;unlcs Materials Lab m m mra l m i rv, 1)r. l’ ratik R. Larson us (‘hiief of (lie Materials Develop-
nuent I , a h m m m n , a li mr y , Sin , Josep h 13 ! um hm nm is (‘huief of Mee h uam m ics Research Laboratory, amid
I)r, ( c  ‘F ee ‘I lu on mm ,u s m s ( ‘hid ’ m m l t ime Organic N i mtm _ ’r ials Laboratory. The pr inmu ar r points
ol c m  intact for .55 15 1 R(’ lxi i list mc I c’sl ing and evaluation arc - Mr. Fra Ilc’iS C. Quigley.
( ‘lime ) - I’m ’ mc c’s’m I )c ’sc ’ l m mpnluenl( I )uvu su oni I DR XNiR —l ’ R 1, telep h onic 6 1 7 — 9 2 3 - 3 1 1 5 ;  amid Nm ,
I ranic, is S. \I ,useianiica I l)R \M R-l’ RI, te lep hone ( m l 7-923—3436.

( h . NLRIC A IR(RAFT SYSTEMS (SUBSYSTEMS ) TESTED

I hue ~NM Ni R(’ ball istic t m _ s t  f ’ac i h ut  es are primarily of ’ t he laboratory va n im _’ty ami d
gm _ ’ iicra lly are riot used )m mr se rvice I ype testing, su ch as th m at required to deterniine
, a i r c ru b  I sy ‘denim or sum l m s y s tc ’ mmm vul n erability. I kiss m_ ’ s c ’r . A NI Ni R(’ chic’s assist in special
pnm mhlenu s,ils nic’ mmli! cOiuu pa( iI ) Ic nm ’sc,’ , ar c,  Ii are as , NI,atm _’ n iu l s k’st ing mit ’ a lnuiost u n ~ nature
c’at u ht, m~~t f m mr tmuc , ’cl for new or miuod ified materials , as we ll as co mu ponem uts i m b inlc ’rc ,’sI
I i  ~u m~m l u e a b m i l u l  ~ t o ,a m rc ’r ,af I systems. Air crab I struct tmra l or other material related
c m  mni upo rtenl s , s iu chu is an miu um n sm_ its amid improved rotor blade materials . a re t he mos t
eonupat ihle s’. ull u tIme AM NI R(’ capabilities and nuission .

S U R V I V . AB I L I T Y , ” VULNERAB I L I TY I”ACI LITIES OVERVIEW

Sm x ballistic lm ,’s t b aci l u l md ’s were rev iewe d, ,u ll ei u s s m f ’ic m h as indoor , te nmiuinal
• l m ,a i l ist Ic faci l i t ies.  l’ot mr enclosed lining ran ges, Omid’ opemu !ighit gas latmnch uim ig facilit y.

arid one enclosed exp l u m smot i  chiamm iher providd’ firin g leng t h s  ra m ugimug from uu 20 to
50 t i ’c’I a nt I thie m ’a~m ah i Iit y ’ ( m l slat e m I l y  iletomuating III charges up him 0.5— pounud III ,
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5( ( 1 SS

N\ I\ IR( ’  us hm m c u t c ’,l 0mm l h u m _ ’ m i m ’m rt t m ham lk if t h e  (‘huar les Ris e r  iui Water t ow ni , MA ,
,a p l m r m m \ m u i m , u t c ’ i \  5 miles ss m _’st ml l 4 m m s l u m m ’m , t us t  uionb hi of ’ t h e  M , as s uc hm us et ts I umrnpik e
I l m m t m ,’rslaIc ’ ~)0) onu S m sc ’n ma h SI rc ’c,’I,

r,a i l rmm ,m d acces s is as ami a b l c ’ mmmi post a l t hough a h elipad is locate d on pm ist for
helic’oj i cm ,ac t,’css .

‘!‘hm t ,’ I i mg a r l  Intt ,’rnat iona l Airport is locate~l approxi nmiatel y 6 miles east of
\N 1NI R( ‘ ,ami d c , a i u  be neac him,’m h v i i  Soldiers l”ield Road , Storrow and Menuonia! Drives ,
.unldl t h e  NI, issmc hmim sc ( ts  L urnipike. t 5, Air I’ orcc - Ilascom Field is located in Bedford ,
ss h mic hu us a pprmm ’s i m imal m _ ’ly ,% mmu i lc ’s nortiuwest of AMM R(’ and can he reac h ed ~in
R m u i Ic , I 2”~

A1,”t I N T I . N , AN ( ’l’ I”ABRICATION (‘ ,APAI3 ILITY

lime m mmaun l t cn ia n ic ’m_’ and fabr icat ion capabil i t y at “ ,‘~IMR(’ us  m_ ’x~ clIent. I’ ul!
m ilach in id ’ shop facilities ~une  ava i l ab le  for tIme fabrication , maintenance , and modif ’i—
cat ion m l scm_ a ) m m m m i s . prm)i m_ ’et ules , lest mater ials , amid jigs and fixl nrc ’s f ’or se du mnmn ug
, a i rcru b ’( urru m mr or commuponem i ts.

LOGIST I(’A L SL I>PORT CAPABILITY

I lie I m m e a l  m mmi i  mm t  the AMNI R(’ away fronui normal nuilt tan~ facilities makes
imim m is t  meal su m p l mmm r t  son uicwh mat nuore difficult t h a n  migh t he expected at m mt hu er ballistic
t m _ s t  , m rm as ~ 11 h m g m s l mc ’s mtenus wou ld hm a v c,’ 1 mm be simupped in at least f’rommi a tennmiini al
lX mt I by’ rmm ad I (i A Ni M R(’ ,

INI)OOR FACILITIES

h our l u ri n g n mnges , R un gm _’s I I hunouglu 4. are located adjace n t (mm eac h ot h er aii m_ I
are mm l )d’rated by I lie sa m m mc ,’ pc’nsm mnnel. I mist runuue mm ( at iomm and Ia un ichut ,’ns are genc’r,a II
,uv.uilahle to m ’,ac a range I rom a c,’o mmu muion u f ’aci lmt im_’s pool. Therefore , bot Ii in istr um m u men—
tat mon a rid l,u m u t i c ,  h im _’rs described f or Ramige I will a Iso he available omi Ra n m g m_’s 2
tl ur mn mg h m 4, ss ml b u n  the wcapoiu si/t,’ const m’a mn ils dmmcu mm i m _’ mute d for eachu range.

RANCh’ , I

I ) Imemu ~m uuuis

Range I is ~uppr m’ su m mu a Ie l y  I 2 fee l wide by 9 feel h igh , extending 50 feet to a
san d—fi l led butt b m ,acked by a 0. 5 —i n uc hu— thmu c k stm _ ’e l ,urmnor plate amid a I 2— m mu t ,’ l u—tluic k
so lid com ic n m _ I c  w ,ull , Most kimuetic enuergy a mm m m umtm n u i t  ion firing is done at target iuuaterials
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,a~mp r mmxm n m i a t ely 3() feet from lhm e niut,le , w h ere sm_’vt,’ra l dif b e rm _ n t  target riioutit mug
f’is tur m _-s arc,’ u sually locatet h. I ’ b um _’ bum!! !etigt hi mi t  t h e  range is ,ms’ , am l ; i lm hc ’ for misc ,’ , if
req dii re d.

Weapon s ’ Proj ectiles Available

~ c’apons or prolect iles up to 20—mm site mmma y he tir ed in th u s range. An
t,-x t r e me ly large ar ray  of l aunc h ers , 1)0(11 rifled and snioothu bore, ami d projecti les are
avai lable as of’f— ttue—s hi elf items. Both domiuestic amid forei gn launchuers and project lIc’s
are incl udem_ l . Fragnmuenit simulatin g projectiles ‘.msed for arnior m ccm _’ptance O~’st’,, ranging
f’ronu caliber 0.1 (1 .35 grains) to 20-nun (830 grains ) are also available. The tech-
t m m m l m m g y  unit ,! expert is e are also availab le for launching unusual shapes , e.g. , cu bes ,
d i s ks , uclual shell t’ragmiuents and tiechiettes , at ve b memly  levels up to 8000 ft see,
(‘on t ro lled projecti le tumbling or y a w i n g  can he accomplished.

A special target holdin g fixture , sh own ii’ ‘“igure C— I, can he em um ployed t i m  appl y
stress tim target materials during ballistic umpact. Either tensuon or compression
loading ca n he applied to n i m ulc :’ ua l specimens up to 14 by I i m inch es in su e. Fly—

m_ Iraulic pressure up to 2900 psi hinuits (lie Ioat,h ing. h eating or cooliuig can also he
app liem _ l w himle kma’i ing the S I m m _’m_ ’u t ilt , tIS.

Envir omiment

Tenuiperattire and h m t m mmumml ut y ext renmies can b’- ~inii ula ted for targm _ ’t materials .
h> nm m ;ec tm le travel I hirougim rain and sa nit! has also heci sun ulaled.

~~~~‘ Imuert Fire

h iring at t h is facu l i ty is t ione primarily wit h inert rounds . a lt h ough f ’iring ss mt h m
im icemmch many ; m n m m; m _ ’ c t m !m_ ’s can be conducted wit lu 14 .5— anal 20—n o rm, a m u m m uu ni t i on . No live
III fining m a y  he mli i  t ic ’ ,

Safety (and Securit y I Requirements

( iass uf ’ic ’m i nuaterial and equipment can he accomiitiiodated easml~ in a large storage
vatm lt . Sta ’ um _ lar ml s , t I c ’t p r m m c c ’ m h uu r~’s are empIo~’ e 1  and are available from the AMMR(’
“m a I m _ ’t y ()bf ’jc ~‘r.

Pu wer A va i Ia h il i i,y

N’mniiu, a l 110  cu lt , 221) ‘ . m m l (  , 3-phase , and 440 volt single phm~ se Power IS available
at huis ramigc- . 1 m m usu,ul rem l um rem uuen (s can be nie wi t h  portable generators.

Obwr~ , t j n m i , ( m u u u i i u m u u u i m _ ~i ( nm ~

Nm i d mrect m m  hsc rvat iou u I  t hue r i  i ge is allowed d tiring linimug.
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In—Flighi ~aUis1i ’ 1uu’.l rumnenia lion

1 5Sf R I’h R )‘I’O( R ,A l tm l l’’~ 
. St ill ~a mic ! h ig h—speed motion phmm ’itogrip lm y may he used.

h igh—speed phuotognup hmu c c ’a pu tm m IuI~ c m m m i s u s t s  of ’ s i n g le anu’ .I mmiulti f l as li soured’ s . h igh —
speed b ramimu mug canlm _ ’ t us  ,u uu ch \ - ra~ im huo t m mg r ap hi m c m_ ’m~t m ipimient . Shadowgraph’us tr iggered by
brea k m_’mrc ’um ts umr I i m mim i h m i u c ,’ c lt,’c tr ( m iu ic ’ sc,’rc ,’m_ ’iis camu a lso h ) m _ ’ enmmp loy’.’d.

I IMIN(, .  l I c ’ c l r mm m lm e c o ’ . mrut m_’rs m it  0. I It) 0.2 psec accuracy cani be used wi th
hR’.a k circuit mmn l , umm li mm e electronic screens Ion s’c ’ l i m c u b y muueasu rc ’me nt.

T er muuiiual Ball ist ic Inst ru mental ion

LASER i’hIO lO ( ,R A P I I Y .  Still photographs of test specimens after impact are
cu m mtm mon ly I ,m keim . I lm glu- spem _’mi phuotograp h’a ic capability is not u’na intained by time range
itse lf , hut ml rcquir em_ i carl be provided by t I me AMM R(’ Phiotogna pluic Services I.3nanic bu.

S iua t , l mmw g ra~m his ( in h u gh—speed photogra phs of both before and behin d (hue plate
Icc Is t ronmi ballistic im pact cart he taken. These can he tr igge rm_’cl ei ther  by break

c m ncumm s or e lectronic Lum umhine screens ,

IIM!N( . Break circ u it arid e lm _ c l  rome Luniuilinie screen s are usedi with electronic
c’ou m nt e rs cml 0. I to 0.2 psc,’ ’e accurac y ’ for timue measurenue nits used to ca lcu latc ,’
st rm kumimm aiim _ I rm _ ’sim _ I~ma h selocil uc,’s .

fi’I 151 h T R ’ m ,  S t ra in  g a gm _’ tc c hinokmgy is available.

RANd ’, 2

Ramm gc ’ 2 is um !c’ n m l ca l iii gm_-mi tu ic ’ l r~ to Ra imgc ’ I wit h hue exception t h at it term i—
n,alc ’s ss it hi a I mlled c,’unt ,lerhlock ss all , rather t h a n a sand b u tt. A light gas gun is
, a s , uu l mbh e iii t h us n . m m m g e  anuml Iiic’ nu u m s s uie is lau mim ch ied in to a tm _ s t  chamber. I lie gumi amid
c iua n uu bc,’ n .mre 4 ~ I ,‘e t king wit hi a hnec ,’c hu of 3 7—m umn m. Projectiles fronui f ragniem ut sit’ .’ up
t ,  20-mini : a m a he Iacunichet,t . I lie test chamber can he evacuated to sinuulate highm
a ltitude at nuiosp hmcnm ~ c (m n dIt iumn is , if c lc ’s ire m_ l.

l) iiumensia a i ms

Rt i u g m _ ’ 3 us appro ’s u i ma a t m _’ ly 8 feet  w ide by’ ~ f eet high by 20 l’eet long wit h
I 4 i m m c h — I t i m c k  niuihd st m _ ’et phalc ’ pr o sumlin ig ba llistic , pno t em _ ’t iom i t hroughout tIme range.

Wt’a,pons~Pnijem_ I des

I’n m )c ’ct iles , I rigi mien l s , anal I r a e  m m m c i i i  siuuukmto rs from gr m_’nade I 2—grain ) I’ragmi it ,- mut
s i/t,’ up to .3O—m _ ,ulihd-r t m a m ’ m t i e n i t si i imuil , i I  mug proj ect  Ic ’s (44 gra i ns )  may be t’ired in this
ranuge. SIn k 11m g ve loci ty of .30—caliber prot e m_ ’ t m lm _’s us l im n ui ted to ,ipproxim natels
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4500 f t set, amid I Ime smaller .2 caliber 1 m m upp ru m xmniu u Im _ ’i~ 6000 II sec. All launc lmt, ’rs up
to and mmic ludmm ig .31 ) caliber that arc- available for  misc ,’ min i Ramuge I dan also he ums c ,’d!
on Ran ge 3.

Oh Imer capabilit ies of I Ins range are icf en tica h to t h ose described for thirougbu
R~unugc - I.

R ANCh ’  4

Range 4 us mml cni t ical in capabilities (ml Range 3 with (hue exception that range

~ id thi us u p p n m m x i t m m a t m _- h~ 10 fee l . For this reason high-speed nnotion photograp hy is
a m sau , at l y camnl c luclc ’ml in ( bums range because the extra widt h allows more room for

~a nuuera eq tmipn nent and ballistic protect ion.

DETONICS F,-\(’ IL ITY

I)imensi on s

I hue l)e m nucs Facility is an “L” shaped enclosure of steel armor plate in wluich
ex p h o smvm _’ ch arges imiay be detom uated. The facility if 6.5 feet high with the shape and
dimensions st iown u in Figure (‘-2. The shaded area , consisting of sand-filled retaining
wa lls mumc o rpo rating 0.5-inch steel armor , is covered on top and sideS with blasting
mats cm m nstructe d f ’romii sect ions of rubber tires to provide both increased ballistic
protec lm u mn i and reduction of noise levels below the tolerance level of 140 dB.

Weapons;Projeet ties A va i lable

[p to 1/2 pound of h lh ’ may be detou iated in t h i s  facility. Shaped c h mmr g es  can
a lso be acc mm mmi iod ated. Fragmentation studies arc ’ current ly being ct m n m_ l ’ .m ctem _ I usimug
water- Imlhed barrels for complete reei mvc,’r~ of shell fragments.

Environment

No environmental simulation is done at ( h i s  facility.

Live/ inert Fire

Live chuarges are detonated at t h is fa c i l i ty .

Safety (and Security) Requirements

Standard sa fety procedures are observed at th u s f’ac ility. A copy of ’ pertinent
proce dura l requirements (AMMR ( ’  procedurm_ ’ 385-21) can he requested fronii (hue
AM MR(’ Safety Officer. Special arrangenuents wou ld have to he made for any cl a s s u t im _ ’ m,t
material or eq uipment.
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Pus~~’r ~~.iiI jhi Iii ~

~I , u r m m I , a n f I i l l - s ilt . 2 ( t - s m m i t  . 3-p h i as m _ ’ . a n ut ,h 441) coil si n gle phmase power is avail-
,ihlm _’. I’ m t able t,’ c ’ m m c ’ r , m l m m ns  c u t  gu m S m d c  for , u tm \ ’  spec ial rm_’m l tm ine m uc ,’ nts .

Ohsc r s .m t iuiiu (‘ umn m m uu ii ic-j t j ouu

\~ m _ h i r ’ c I m m l m s c ’n\ ,i l i mi n i  m l Ic,’s ls  is a l l osvem,l.

I n— I’ Im,~h~m Balhjst im _ ’ Ins t rument a t ion

‘I h i s  mt m _’nu is itoh app licable b r  (hums f~uciIi ty

Tenum iiuai Ba lu st k I mus t r im mental j o ii

LASh R, P h 101 0~~R,\I~ I’i, Still phmotograp hus are taken of test results. A hlycam
hi ig h u— spc ’cc l rm ’ ai m l m m m i ca m era that mp c ’ r a t e s  at II ,000 t ’ranies/sec cam i be used to record
,am _ ’t m u m  during I c ’ st s , A d d  it mouma l Imigh—speed nmuot ion ph otographic capability can he
pr is mded hi, Iii’.’ 55 1 \1 R(’ Phiol ugraphuic Se rvice h3namichu.

I l u s h  x- r , uy n m u y  a ls mm be used to provide stop-actiom i data.

I IS IlNI , Tmn ming mnf ’orma (jon us provided by one trace on an osc illograplu thiat
can m m _ ’ m _ i  mr~I is m_’r pr~’ssum rm _ ’ I must m uric ’s on two additional traces.

I I I I \ I I I R ’u , Omme 14 chmannel amid one 7 c huam ’u nie l magnetic tape recorder can
be 15cm )  1 m m  f m _ c ,  m m rm _ I s r u u m m  gagm _’ ru measuremime nts.

Lidil ’!’ (~ \S L \ L ’ N ( H I N ( .  FACILITY

I) iumieu usiouis

I he I ‘ t a r  ( a s  Launuch mnug F , a c , m h i l y  is not a u enclose d firimig range. The b’acili ty i s
curre ii k hu um u s cm i m i  i f a b m irat m iry area a ppr mmxi mnat el y 30 by 30 feet. While projectiles
m u m  mr ui m .mily arc ,’ lure d , u s lum m t  d i s t i n c t , ’ ((I to I 0 1 cm _ h , time potemutial exists for firing over
longer m a uuec ’s , up to 3 5 feet if rm_ ’ m I tuned.

%~ea 1)uIIs I’r (J J ( ’( ’liles A % a i I . I I ) I e

hm n im _ l r i c’ah ui ( t m _ c ,  t i l e s  mi t , ’ laumuc hied t is m nm g c’m m mt u pr m _-sseml hieliuni mt 1000 psi. Ve loci—
( m m _ s I liii c ,ai i Ii’.’ ac hi im _ ’ se m h arc mIc It, ’ rnm i nem _ I liv I lie projectile mass with (lie largest

I l i lm _ ’ of u nutm _ ’rm _ st lieu mi e a pp r m m x i  mate ly .50 caliber launched at 500 to (100 ft/sec.
Snnaller I m ni i lc c , I Ic ’s m ii ay he laum ichied at high er velocities . Target material specimens
arc ,’ mu o rm u ua h l y I’.’ss tI u m nu 12 m m — .

I I e l i t smmm is s t  m m c m l  at ,400() 1 ms i wit h Imrcss ure rem_ Itmced to 1 000 psi by a series of
e,ugc ’s , I h m ei mc ,’r Im n c ss iarc ,’s (up to 3000 i~si I could he used at (hue launchuer by c hmanging
‘ n m ’ s ,
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Environ muu etu I

No t,- nuvir o nm e ni lml  simt ilat ion is alone at t h is  facility.

Live/In ert Fire

No live fire may he done at this facility.

Safety (and Secur ity Requirements

Classified materials and equipment can be accommodated at this facility.

Power Availability

Standard 110 and 220 volt, 3-phase power is available.

Observation/Communication

Person nel conduct tests from an adjoining room. Direct observation of tests
nornna l ly us not rem_ iui red.

In-Fligh’.i Ballistic Instrunmientation

E)ue to t h e  sh’mort firing ranges involved, no in-flight instrumentation is normally
employed.

Tenninal Ballistic Instrumentation

LASERIPUOTO(;RAPI-IY. h igh-speed motion photography and still photography
are employed to record terminal ballistic effects. Flash x-rays ( 300 kV) and cameras
can a lso he tism_’d to record hothi before and behind the plate terminal effec ts or
project mle -target interaction .

TIMING. ‘rummnig is accomplished using electronic counters of psec accuracy.
Luther paperbreak or electronic light screens are employed to determine striking or
residual ve locit im_’s .

fLLEMI TRY. Striking and ~‘esiduaI velocities are measured using paperbreak
technuiques.

RARDWIRE . Pressure, emperature , and strain gage measurements may be re-
cor’.led on oscilloscope or strip chuart recorders.

OUT DOOR FACILITIES

AMMR (’ has no outdoor ballistic test facilities.
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I)AT ,~ hIANI)L ING/PROCESSING

I )~~i~ STOR ~Cl’ .~ N I )  RETRIEVAL

l)aha co l lec t - a l  in t h e  form of phuotograp lus (optical , x—ray, shiadowgrap h ) are
itu ~u mmua llv re c , Iu cm _’ml , unum _ l can he keypunuc lued onto computer cards and stored on mag-
netic t a p c .

QLJI ( ’k-LOOK CAPABILITIES

h ’ immilmig r , ap hm s ca n he prmmcess ed wit h in 30 nmiimiute s after completion of a test.
l)~a~a rem _ m d iou t imes are h ighly dleniemid hent upon the length of test , instrumentatioru
cmi n f’igur at i o u u . am id (hue amnount m~f data to be extracted. An LIP (Hewlett-Packard )
progr~umuimab l m_’ ca lculator with plotter arid typewrit cr input is available t’or imnumedia te
usc’ ton processing data ut Ranges I t hrough 6.

PR0CFSSIN(;

System an d Model

A MMR(’ is served b~ a Univac 1106 digital computer tiuat is p h ysicall y located
at  Na m ick Labm mratorics , Natick , MA. Access to this facility is provided by two
retmm u m tt ,’ hatch tern uuin als on site at AMMR(’. Data processing of large amounts of
data us m lone on this computer.

An LIP programmable calculator (Model Y8lOA) alomig with its calculator plotter
I M m m d c i  9~~() 2 ,\) cassette nlemiuony (Model 9865A) and FA(’IT output typewriter is
mused to prm m cess data at Ran ges I thiroug h 4.

L~ nguage

I’OR’I RAN IV and V mnmzm ’~ be used for th u e Univac 1106. A special symbolic
coding langmm agc 15 U’Cdi b r  the LIP data processing equipment.

Input/Output Options

Pu nut hi ed cards or magnetic tape mm u a y he used for iniput or output on (hue
Un ivac 110 6. A h igh -speed line priuu (er is also used for output.

lnpt mt for tIme hIP calculator us punched mli rt ,’c llv into (h ue nmuachuine. Output is
cit h er hui a small I huen m oprin ler , ty pewriler , or X—Y plotter ( incrennents of
0.00 1 m c ii) .
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I ) I STRIB U TI ON

Turnarotm nd time is luighly dependent tupon the nature of t h e  test and the
aniiount of ’ data being collected. l’est data neduc( mm_ ni can he accomplished with uin
I working day following a test. Black amu d white film can he processed within 1 luour
and color film in 3 days following a test.

DISPLAYS

Plots can he generated by the HP programmable calculator with an X-Y plotter
(mnc remem l(s of 0.00 1 inch).

p
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6’

DOORWAY SHIELDED BY H ’~N 1 lNG
BL AST MA T C O N S T R U C T E D FR O M
PVC PIPE SECTI ONS.

-I-

p 1~
- - -

~~~~~~~~~ 16

Figure C-2. Geometry of the Detonics Facility .
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,‘\N NE ~X D - INTROI)UCTION

( ) V I ’ RVI I ’ %%

l ime U.S. ,\ r n mm v \ \l RI) 1 I \ir \ I m ml i uh i l  Rc ’sc ’a rc I m andl I )m_ ’ v c ’ lopnienm( Laborat im ‘, I
is I he R&I ) ( rc’sc,’ , m r  e lm and m I m _ ’ v m _’ lopuuieni t lab or a t u m r ~ of l ime U.S. \r uumv .‘\ \ ~( ‘()M

a \s i . m t a o r ’m ‘i\ stt, ’mi ’ u t omm’m mi ’uam m d I. l i m e  .\ MR 1)1. eadquantcrs arc ’ i mm c ’a lc ’ml a t  Ammic ’s
Rc ’sc, aL 1 (‘cuter, Mof f c ( I  I cR1 , (‘

.‘\ , w i t h laboratory elenic’im t s ii mca ledl at ,‘\ nmes
Rm_ ’sc ’ u i  I i  (‘e m mft r , \ l m m t  f e l t  l:ielcl , ( A Less is Rc’sc’archm ( ‘enuter , ( ‘ I m _ ’ s e l u n ’mcl , OIL I ,a ncul ev
Rcsc ar~ It (‘c u ter , h Iamptomm , \‘ ‘\ , an d Font I mu s t is , VA.  TI mm _’ \ \1 RI)L is chu m_ urged wit h
I lit,’ l’ollmiwing mmu issioni

Pi , u mm _ dc ’s m_ ’ I m lp ,  uui a na L’d’, ami d c’\c ’c tile for the I, .S, Arniiv A \  S( ‘( )M t iue re—
sc,’,arc hi a nu m _ l c’ p1 m m  ,i~ i ir~ u.levc ’ Iopment progranu m amid t In,- advanced developniie ii ( progna imu
I hiroug im m_ l m _’ mmum i r i s ( nat mon mi t he c’lu miol (lgv to provide a f’ir mum tm _ ’chumu ica l base f o r  f t mt dine
d e s  el op u mue m u t ml superior aurmohi c,’ 5 \ 5 ( c ’nis.

2. \l,amm ,tg c ’ an m l direct 0mm a task basis , as as s igrued b~ 
(‘( ; I ( ‘mimni ua uu di i mg

;eu i m _’ ra l , ‘\ \ ‘  S( ‘( )\ l , ( a 4 s  in am iv;aui c c ’cI and engimieeri ng devehop nu ue nit subsequent Id)
m It ,’ nmio nstr , utum ini mit  tecl m m im ul m m g ~

3. \ l,m im i l , u un c’mign iiamice of ’, and l) rmw idc c’mm nus t i l t a tive sc u p p o r t  f ’or , at ,hsan c ed
dc ’S m_ ’ lu t ilimenit s mmb s e m \ alc  iat to ctemi uoiis’mrat ion of 1 m_ ’c lmnoIog~ . enucinee ning m_ levelopirme nt
o p t ’ m , mlu m u m m a l dt,’ s c ’hm pni ue uut, , auut , l lc ’sl fo r a ll A niuu~ amrmmm o bile s~ s t m _ ’ m mms .

4 . h~r iu v i m _ he tm _ c , hn’m mca l c’o rmstm itat m i ni amid nnidt,’pendenit risk , ussm _ ’ss memit I i  (‘(;,
\ \ ‘ S( ‘I )\ I , I mm s\ stc ’n i is and cm mnu mp on icn u t s undler develop muieimL

I t ic ,’ e mmal  m i t  (hue A \1 R I) [  1(&I ) a m _ l i s m t u c ’s us ( mm conucur re iit I~ u m ua xur : i i i e  nulission
c,’al m ,t t u i lt l ic ’s , mtm d m i p e ra ta i m iu a l  c’ f t ’m_ ’ c l i s c ’nt,’ss m l ,‘ \ u t i m ~ a urc ’r ,a~l ,an d rmi in imi iu /c ’ li, ’—c, ’i,c ,’Ie

u t ’ , l ime  la bor , mm n ‘ s R&l) progra nim spc ’ c,’ u t  ic,’ail~ m _ u m l c ,t m t , ’ssc ’s a i r c r a f t  s alm _ ’ ly ,ami d su mr s ’ m s —
ubuIi t ~ . propulsion s~ st m_ ’ i i )5 . in iupn mive d r u mt o r  am id mt ( hm er s ibs~ s m c ’ muus , and reliabil i ty amidl
mau nul ,u mnah i u h i t ~ —

I hut ,- I mi st is I )ir cc (mu ral m _ - ml l’ont l ust is . \‘ A , is o rg m_ a m u i ,, ed into t hm rm _’e rc ’ s m_’,arc ’hm
I t s  u~ions I \ 1mh it ar ~ 

( ) pi-r at ion is I ecb u nu ai l u i g~ , I t,’ c’h i iu m i h m n,u ~ A pp li m_ ’at ioum s , and Svstc ’m uu
“ummpp o r l I. ar i d I m m i u r  s u m p l uo nt l i s i s i m u t i s . I he ba lh ist  it,’ te st  capab ihi t~ us iii tIme Sal ’c’l~a u d I Si mr v m saI u u iu t ~ l’ec hunim _ aI  \ re . a  m i t  tIme \ l u h u t , m r v  () per~mt im iu is ‘rc,’c , l m i m o i m ug ~ 1) iv isi m in.
Mr . J. Rm i h m nisu mn i ,  lIc ,’ ,ut,h , \ a hii~’i,i hil it~ a n m_ l Prei (c ,’ c,’ tu m m m i  hinant,’hi , te lep hmomue ) -1—~C~ — ~‘)02 .

m l  \ Ir. ( , \I, l’c l rua nuu , mum m_ ’ uuarg e of rami gm_ ’ ope r , a l umi i ms , art ,’ (lie l )r immu .ar~ poi n ts  I
ci ti ,m~ I la ir  \ \I R 1 ) 1  b, u lh i s l  ic l u s t  h i t , ’ ,

( , l Ni RI( ~IR ( R ~l I S~~S I l  \IS IS t ’ I t S Y S I I ’ , MS) l h ’ S’t I’ I)

I lit ,’ \ ‘sI RI) I  I us l is  l ) u i c , ’ c t m t , u t c ’ us I ) ruiui a nui ~ o n m e nt e m l tow arm _ I ro t ,ar s-ss i iuuz aircraft
n h u e ,  but a lso h u.us I l ie c ,u ; i , a l i i iil~ I mur les t t a c t ligh t I mx e d—w inu g a irc ,’rall, ‘UI t i l ,ur\ -

s~ m iimm ;uii~ ra f t  ‘s  ~~ rums am i d subs~ stt ,’nms cm _ m i t  he tm _-s teal ballistically eut l men ,us iso lated
c a i nm u p o num _ ’ ni t s or mmi s l a lleul in t t,’~t - bc ’d airc r,a l I
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St R\ ’ l \  \B I l  l I ” u ~ t ’ l  \ l ’ h ~ ~.f l L l l Y  I’ ~( l l l l I l  S ( )\  I K\  II ~s

l ilt ,’ \ \1 h ’~l)l I u s l m s  l )mrm _ ’ c, lcra(e h i s  (u nit ,’ u tl itm l m u mun t it ,’d~~s~ mm p u t  m _ mu i ml  m i mic c,’ mmn m m—
bm mu m _ utu on i  m m i m l u m m i m ,mitmt m l mi m m r f ’ininig t a m _ ’ i l a l ~ , l Ime .30— , an mm _ l 5 0 — c a l i b e r , arid I 4 . 5 — m m  \P
an m_ l \ l’l pruflc’d h i m _ s  mmuti ~ be f ’mr e m l at tim e e o t m m b i m m a t u u m n i  i nm _ lmmo r / uuuml hmmor Lic, mhi1 ~ and
p r m u t c ’d I i c ’s up 1 m m 23 — m ini I l l - I l  n i um_m ~ bc t i re d it the a i u m ld ou mr  I im ’m lmi , s mm t i m _ u R I s ,  l es t
t , m ~ ‘e t s  t n m m m u u  sr im all  a m , m m c r i u I  spm _ ’c ii mic ,’ns up t huro ugh m q e t a m n m c t  m _ u u r~ r u I t  c ,an be
.u m_ c m  u t t i u mimmc , h a l  cml .

~( ( 1  SS

‘l’Iic,’ \MRI)~ I us ( ms I) urc ’c’ I or m _ a f c ’ is hm i et , u Im ’ ml ml Fort I a is t u s , \ A  ( s s i h iun Ihic ’ g m _ m m -

grm_ up tmncm _ u f  bu mumnm d lm _ ur m l \t ,’ss’ pm rl ~‘sm _ ’w s , \‘ .‘\ 1, on I h e  cast hank of ’ 11m m ’ J m _ m u m i c s  Ris em. It
us mc ,’ ,uc him _ ’ul v ia L ’ S .  Ro ute 14 . c’x iti nmg wc’sl on \‘ir ginia llu g hiwm _ a~ 105. The nimai n em _ a te
t i r  h’ ort I mis his is lmm c, ’ m _ i t ec , l  m_ up p rox i mi a te lv  I m ile 5 k m _ s I  ol U.S. h I i g h iw m_ uy (m4 , I here us
rm _ iut n uat ,i ac,’cc’ss 10 lh ic ’ (‘Iuesapeakc’ & Ohi im i R m _ a u irm i am i .  h:c lkc ,.r A rmy A mn t ’mc ’ i mt is locatet ,l
i ii h;ism_ ’ , and l’, ml ri~ k I l m_ ’ m m ry \ m r p m m r t  is ap p ro xumu i t at d ’iy ~ mmmm l c’s smiu t h m mU ( l ie basc ’,

I )m_ ’ m_ ’p ss a I m _ n  sea l ml  t a c t  it es tune local cal oim the J m_ u nm u e s Riven ac lj a cemi t to ( hut ,’
labo rat in

I UIRft S~ I ION \1 ~lNT I 5 ~N( l ~ 
( ‘ \ l’ .~ R l L I TY

I him ,’ t ’ab n mc ut i o tu  ai i m_ I ma in lm_’ruan ic ’m_’ capa bil it ies ml thi c’ AM Rl)l Luslis I)irc’c’ hmm r,ute
ti re es c ’e i le mut .  I m m l i  u um a c luit ie s lu m p capabi l i t ies are available for I’ahni~m _ at ion . ma inlc ,’—
t i a t m c , c ’ , an m_ 1 u i umnhmt ’mm , , ml  u mu n muf ’ m)pt ,’ m ’a t mm ) m lm _ u I t,’~ peruii uen ita I aurcr m _ m f ’t s~ st m _’utts . l’hie t ’,S. .’Sr mii ~
I r m t m s p m m n t a ( i u i m u  5c ,I mo m ih us lo c a t e d  ,ut I rI h’us ’, m s m_ u nd ca n p rmiv a c ie m _ a m _ Id i t uo i im _ u l  reptui r an im _ l
u miam mi t e ni tmni ce c .up , ab ih it tm _ s.

LOGISI I( ~L St l’PORT (‘~ I’ .
~BILlTY

I I a m _ ’ hu m c, al t m m m m  it t h im _  ~\ \ IR l ) L_ I a s h ’, l ) m r m ’ c t ’ i r , u l m ’ t a t  Feint I ’ust is  a ssm urc ’s 11mm ,,- tm _ m b—
u r , a t m u r ~ m m_’’scm _ ’ ll m _ ’rut I ‘ is l  i ctu l st ipport I rom uu (lit,’ ~i.S. A r imm y I r m _ amm sp m n t a l u m m n  ~~ m m m i, In

am h mli t io m u , s a r m u i m ’ , \m m u t y  \ s u , a t m o n  I r m _ tu i spo rm a t io mm and su pport un lu ts ,urc ’ ,a lso ‘~I,a t ionueui
m _ uI I m r l h st  us .

INl)OOR 0 1 1  I)OO R B\LLISTI( ‘ I [ST I’ A ( I L ITY

H A l  I l S h I (  ‘s K tN (~ l

I ) imulens i ouls

I lit,’ U , ahli ~(im _ s Range is a c, u ’uui b ini m_ - m l u im d m u u m r :mnitdoo n fining t , u m _ m I u t~ ’ c,’u i i lsm ” l  i im e  m i f ’
t wa )  rc’unuo m _ f t ,’Ied s i n u s  ss h i m _ l i  pnm us uu le  tm u u indoor a rc ,’ m _ u ,a p prmu ’si nu i , a t m ’ iy  5 1) by ~‘l I’c,’ c’l. l ime
s u i t  is ut us um ied hm ~ 1) _ i—in c h a r m um or pla t e  i mi lm i ant u tm s l r mumum t,’m mlti tio m i im _ ml m ui r ; atm ’ n m_ urea m _ u nud a
liring r uruge us s h own in I a min e 1) - I .
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lie i midoor p entiu m) of I lie rmn g m _’ rs I 2 feet  wi d e by 27 lc d  long by 8 t eel Immg h u.
Projm_’d les m _ r c ’ s t m u p J ’iedh b~ amu a rmor pla te , san d—f ’il l em i h i t uck st op k ucatec l t at I lue crud of
t Ime sm _ un.

Ott (hue outdoor portion it t i mc ,’ ranmge , proj ecti les cm_m n he I i t e m 1  up to 100 h e m _ h
u n i tm i  a c m u i m_ re(e bu ick . earth—covered humikc ’r m_ a p 1 iros i mi iate ly 8 feet  wim _ he b~ II feet
dm _’c’p h 0 1c m_ I highi. An overhead m_ Ioon at the hunker endl i if the ai m can he
opened 1 mm p rum v m mlc  an in side firing position . l ime hunker floor is sloped h i m w m _ a r m i  (ti e
fr ont smu I hum _ ut t u m _’ I frm im rtupt ured fuel tank s will drain into an tmnderground sunup

inu mr u m em _l u , um eI~ in front ot the bunker) to red t i m _ c’ the fire hiaLard during fuel tank
lc ’sl s.

Wet ipo ns / Proje et il es Available

[he Im uhl iu ss trig proiecti les tuua ~ be lined at he Ballistics Range :

1 . .30 caliber (rifled and smoothi bore barrels)

2. .50 caliber (rifled and smooth bore barrels)

3. I 4, S~ni mu (rif ied a mid sh im iot Im bore barrels I

)ni l~ .30- or .50— caliber ball , AP, or API projectiles may be fired on the indoor

~s;u ~‘on of ’ t lue riunge. ‘l’argm_’ts nuiti ~ con tain no flammable lum _ lu id s on the indoor
r:m m m ct ’ t , hut h a r e m _ I s  placed in the earthen hunker  may contain up to 200 gallons of
us uatiom i ft iel. ( Limits for ind uvim _ hual tc ’ s s  are esta blished by run e personnel on the
h,asi s of t h e  lire lu:m ,,ur ds ins mlvc ,’m l. I

\ por (m_uhle test f’ixttire can he used ~m ) ap ply up to 1 000 in-lb of torque to
mi um_ ul e niti l sji m_ ’c umen ms up tmi  4 f ee t  long and 8 inclti ’s in diameter. A porta ble f is t  imrc ’
cm _ u l ’uahle of apply m u  up to 50,000—pound tension loads on panels’ ’appro x iniately I h~
2 feet  us also asa ulable , m l I lie range. TIme fis I n r c ’s will main tain load during aiim _ I after

a tlr ,tuc m n u u pm _ a m _ t. I XIc ’I)siV m_’ niatenials test f ac i l i t ies  art ,’ available in the Structures Tech
\ r em _ a . I m_ ’c hnoiogv A Im I )lu ct ,a t ion I )i vi su m mn .

t’ iuvi r otument

I ar gc ,’ ts t t i t mv he tem uiperature ee nd i tum um icd using pmir tah le h eating or em m m mii t i c t de—
vices. ‘I here arc ’ ruo other enviro niumienmta l simulation capabilities at this ramige.

Li %e hiucri Fire

)tmh ~ ball , A P, or A h’ l protect iles may bm_’ f ired at t h is range facilit y .

SafeR (and Securi ty) Req uirements

Ranuge saId ~ pr ocedt ir es ire available tiponi rt,-que st. (‘ ha ’ s it m ed ma t eria l and
eq u ipm ent  can bc ac couul mudated.
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I’ ‘s~ m m  i, ’, ;i i l ; i luluts

Sl , i i i ml , i t t I 11 ) — ,i t iml 220 - vuiil ,~_ i u h u m _ u s m _ ’  u s s r  is , u v m _ u u l , a l ’ l m _’ I (it I l ‘ i ’ m ,  s c T S I u ,,m _ ’ ( ,

I’ m nt , u b lc,’ gm_’ i ic ’ t m _ m t u i r s  u n m i s i m l m _’ f u i n  m ut Iic ’r p ’ ~~ n n c u i u m m r m _ m u i m ’ni (s .

Ohs&’r’, ai ioi ~~~~nunuwu k’tit ion

I e s t s  cm_ in lie ihsc ’m’s c ’m I d u r ’ e h l v  t h i r o u m g l u  5 i m _ ’ \ k i t i L !  l i u m n l ” , m u m  m m i l i u m  m , i de u

mou lt run e rc ’ c , u m l m l u i mg c ’ u l u i p u m u e nih l m u ca tm _ ’ m l at t h im _’ ii lc,’.

1 m m- I  h e l m h l i l l j s t i m _  Iiu strum enitutio ii

i i— f l ielu t l im _ ah l us t  mc m u sh r u m uu mm _ ’ mm t a t  m m m i  I ’, i s a  i ! ,m I 1t,’ at 1 a u ’ ~ t m _ i . ihu i ~

‘ler uuu im ut i l Ball i stim _ ’ hus mr u mm ueiur a l iou u

I \S l  
~~~~~~~~~~~ 

.R 2s1 1 11 \ ,  l ’ h n u t m u m _ m r , m l m h i u c  C m u V m _ ’ i , a~’d’ m l tm _ ’st s us ut u s i m _ tm _ ’ m I by sti ll and
h i Ie lm ~s h m c c h  ~, u m i m _ m ,, ~ ,s it hi mai ne r a te s  up hu m ~,UU() I r .uu m ues s e ,  I , m s t e \  ~‘ a m t1 e m , us

1 000 t m  I s i  (Oi l f ’rm_ u m mmc ’s sec t , uric ’ \lilliken c’a m imc r a ( 400 tranm ic ’s sc ’ m_ I, I (I I’ hmol isu t i uc ,

~. mm n d ’ m m _ i s  I ~p u h OOD f r , a t m m m _ ’s/sc,’e m , ta t , — I a 75—mi m i h l mu i c h um _’r (t ip h u m  S I) Ir , ummm m _’s sc ’cI m r
, a s , uu i a l i lm _ ’ lot list,’. I c,’sl rm _ ’s i i l ls t, m _j it ,a is mi ic,’ rm _ ’ m_ ’ m i rm _ Icd man ( w m u  5 ic, lem i tape m,’Oi ,ut rm_ ’
c’m ’ r m _ hmmuim s\ s t i e s .

. \ ldi~ im u uim _ i I p h m o h u i p n m _ u l u h i i s  uu m st t uun m _’ tm l a t  m u  can l’uc,’ linu s led b~ t hum _’ laboratm r~ 
‘5

I’ ha mu um _ ’ r .up hui c  l t ust r t a m uuc ,’ nmta ln i n  Sm_ ’ m_ hium t i _

I l \ l l\ ( . S e l L i e m i c i l i g  mU t h e  Ic ’Sl m_ ’ S e u i ( s , Lc’ ., ru i ’ , m r m u m m m m _ ’ r i m i : i u m m m  phmoogrup lu mm _
eqm _ uu i mn i m c mut . ai im_ I L i i i  f i r i m m i m , is ,uccm ) iu ip lus lme d Ilunotig hi a ~mnm m_ mranmuui u , ul i lc c , i i mm t rm ml  s\ s ter n .
I lie r u m m c c l  iI m _ ’ sc ’i m it ,  m l is recorded u m n c’hi rom uo g r m_ u plu s ss u thu ps m_ ’ ac t ,  t i r m _ ac s , I uci m l sc , rc,’c,’ u ms
or c rud I i  ,‘rbrt ,’ u ks turd ’ usc ’ I  1 mm tni ggm_’r t Im e t , h un iuie ~’ r i p ius .

I IAR OWI RI . .  \ Su d an l )u eil a l u I m _ a t , a  lmi gg m_ ’ m w i t h  I h u c ,’ m_ apacut ~ it tm _ c rm l iu m e
80 c , h i a n t i m _’ is m U K m m .1 l rpc Ihu crm mi ia e m m mi p lm _ ’ hnm _ ’ .mn i ie m l d a t a  a nu t 20 m_ h i , mt in ic l s e m u lh um _ ’n
to’’ iu m p u u t s  i t  t a scant r tm tm _’ of imp lu I 2 c hm.u m m _ n u e h s ” sc,’c’ cm_m n he isc ,’mh I )_u t m _ m hr oni u I h i s
s~ s lc ’nui carl bc, reducc ’ m l on limit ’ w m t t u  a ill’ ( I I s s  Im _ ’ I t— l’ ,uc , kard r c , a t t m m m u c ,’ u n m m ct ,’ssc,m n. l ) t m m _ ’ c, I
ssb ih t , ’ os c ih l u ig n i p hus s~ it hi a t t u,’ m;l ieml c i, n s j m m t m s t ,’ mU 2(100 IIi as sm _ e l I  us i l iu m _ m i m et i c t a p e .
I SI a i r  d e e m _ I , ss t hu ,u f ret l um_ ’ uum _~ resp umm s m _ - d m 1 ’ to .20 ,01)0 Ihi are i s am lable. \ s a n ueh v  m it
h u , m u i s i i  ‘ Is an a l sut’ m i , a i co n uc h ut ion u m im tint ,- as t am lahit,’. us i s  tu uii cmt uo ry sc’ i’pd’ 1 mm hu mg lu—
sPeed rc ’e nd i

OL.bTI)OOR I U ‘I LIlY BTR US  Bti l l j s t im _ lest Range ,
A i rm _ ruI i Sii n~ us tilmili I ~ I

I )u i in ’u u sm ’’ im s ( I  m~uiu’ I) - 2 ~

H I R \ ( S us , i I 00— ft 2 r m u . u m _  m _ a Im _ mnu u pa d s m _ i l  i i n ummiu ’roiis tiedownu s for sm_ ’c i uu mu

rot ,mn s on Ii s c a t  sm_ tip , uur c, m a l l  for I ’stumug . 5 30—f mm um t —hu ighu  t,- m _ urt hueni c’ imuba i u k uuuen ut pro—
vid es , u lh i s t  ic pr i t c h  ionm on t h urm _ ’ c’ ‘,iuhm _ ’s m i t  t h e  pad. I’ersonunie l ‘ nm i l t ,’ t,’t ioiu us pra m s mm _ led
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b~’ a nmm ov t uh hm _ ’ ,unmi ior — p ltu t c s hu uc ,’ld ss tIm s usmomi  bhu u m_ k. I mri n mg ranugd’s of ti l) to ISO t m _ c t
c m u i m ld hue pra ms um _ l e m _ l if de smr c m_ f . Su u hu s~ stcml u s , s\ shc ’n ui s , or em il ire air craft t including frill
t m _ m i  t a muks  I mmi ,u ’ , bc , lest  c’mi ~u l I h i s  I ,ac m i t t  ~

~%ea I)u ‘ mis P r o p m _ m _ t  iles Svailahhe

Inu addi t uomu 1 m m t h e  i m t i i l c ’ c , h i 1c ,’ s  t i red at tIme Ball ist ics Range , 23—mm 111 11 cani
also be I it e m_ I hut ,’nc,’. I lr m _ ’ s t a t m u c , ’ lau n ch ers ar e used on bothi ranges. Thie t c ’~ h fi x tt u res
f o r  ,a ppk ur ic toni tie. mh m _ ’ sc  t i Im e m _ h I or tI m e Hal list ics Ramige , can tu lsa) be usm _’t,l at
H I R\  S.

[ m is romunlemu t

I h i s  r m n m m ! c ,’ us a n open air  ramu ge. A 12- by 50-foot building for personnel
pro m c cl ion amud m l, at m_i  a m _ c l  uism l mon cd luipumient and a 40— by 60— f’oot building for spm _’cm-
nm _ n .assc ,’ n iu l ml m_ tint,’ I u u c , u t c ,’t ,l mu ear I lie macada m pad .

Lise Inert I- ire

I us e lure us pe rnmiut ted at this namm im c’.

,Safe r~ (am id Securit~ Requiremeiuts

R ,a mm m _ m c s t i t ch  re m l l mun c,’ m u m e n m h s  tare t uv ta i l ab le uponu req uest. ‘I’hiere are no l,ic l i t  mc ’s for
sI or.uec it m_ l , uss i b a m _ m t  nu,ul m_’rm m_ i I or c’qdu mpnmc ,’nit ~l BTRA(’S , i) d it p rosis i m m im s canu he made
I a mr rc,’nmi u ust mc suc hu equ ipnmuent I C) ta secure f ac m l it ~ d tiring non work imig hm otm ns.

P uss er ~s am lahiIiI ~

. 5 lra u’m sfm i r u mu c n is loc m_ uted tat the fac i l i ty  w i t h  tample power distnihtition to all
b u i ldings as w c ’lI as ar o mm nd (lie pcn inu ueten of the macadauii pad i tself ’.

0b~ ’rs a lion ( ouumnuuiiication

I m_ ’s ts , a r i  he observed dirc ’ct  ly thirougli m _ m vision block in tlue 1iersonin me l shield on
hi rmi m _ mg hr t,’ mt her of time I we color video niuonilmi runip/ rccord ing syste umis . Range personnel

use porttuh le u m n u u m u m d m n m c t u t  ion devices for necessary comuumumiication between pad tmnit,l
i mist ruruueru ( a  iou aretis.

In-F I~~lu t Ballistic Instrumenlatiomu

N~ m i t - I  l ight I i t l i s t  mc i mus lnu uu u mc- ui tat io n is used at this ra mige.

I t’ rnu int i I litillisi ic I must ru mental ion

‘Sit i mu s tr immemitat mo n iis m _ ’uI on thue R u  hi ash u~ s Range can also he used on BTR A ( ‘S.
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I)A I 5 h1,’\NI)LI~~
(, pROch:SSIN(,

I) S I S SI() R \( .1 S\ I) RI I R II’ S SI . (Figure 9-31

I ) , mh , a rem _ lu~ I m m m i i  m nm i umi  bd i mi l m ipr t u l ih ic ’ t m _ s t C oVm _ ’ rt igm _’ us m _ I o num _’ mu a um um a lly. h ) m _ u t a can lie
km_’~ puni c hc -~l Cimm u comuputet’ ctm rm _ l s for connpu tm_ ’r ai tu t t a  t m u m a i v s m s . I)ata m _ m _ umi  be s t m m r e m l  oni
u imagnu et ic I , a pm_’ or pui m m c h uem _ I cm _ u rm l ‘u.

( _) t ’ I ( ’ K - L  1)0K ( \P \BI L IT I I  S

I \ l m _ ’ m l s i S m  ul ,m la t a c u i u i s m t m m m m m . prm )cc ’ ss mmi g ed luipm mmeii t ‘5 i ui cated a i i m — s i l t , ’, S
l~’ s t  t r im s 4I ) ’~ I s m _ ’i t h m him _ arm _ h cop\ unit and ta l3ionuot ion \~,uve h enmiu Atmai ~ icr  pm _’rni uit

on —I htc, ’—s( m m it , um mm _ mIm _ sms mit  batch data anici sm _ ’ h c ’c I e m h h igh f requenc y information. Sit ia m m ietit, ’
t . apm _ ’ pl,ar ha m_ k mu n i to  u sc ml l ogn m _ u p hu paper cm _ mn t ils u m bt,- tac ’ca imii p lisluedl. ‘I b uc ’ co lor sum _ Ic e
rc ’ c, u r l i mi , : s m m m i i  t sm _ o canmicrm _ i p o siti oum s cm _ mn be previewed inummuediatel y mi  s hiw — tar
s ta i t u _ u i i um t i u in i  t h u nuiu i g hu t,l ut uh m n o m m u t m i r s  or tluro ughm a s t m c’c itu h e f f e c t s  ec ’ umc ’ r m _ a t o r  Ii> a singlc’
sc nec mm.

PRO( ’l SSI’S ( ,

S~ s~enu a iud Mod e’ I

I u mne— s l mm _ i ru i re a c , e m _’ss is rc m_ um _lui~ m _ u s tu il m _ u h ’ml e to ani IBM 360 65 svs lc ’uui I U.S . \r m iir
mat  mu art Sr stc ,’ m ns ( ‘oniumu u a mum _ I , St. [._ou is , NI( ) 

~, 
(‘I)(’—ooOO ( Picatinmi ‘\ rsc ’ i mta i , Dover .

i. anum _ I ,u I, ‘ ins . a m _ 1 I (IS sm_ sh m_ ’nui I I ilgm_ ’w m im n,i Ansemia l . I c ig m_’w oom _ I , MI)). Sevc ,’rm _ ul I lI~ and
t i mu c ’ 1 mm _ ’ r , a m mm ia b i c ,’ m_ ’ :a l c u m l t at o ns tilt ,’ ,ilsm m t m v t u i l m _ u l m l e .

Lii uguti in-’-

I ( )R I R,\ N IS cant bc, um se ml on tlue lB\I , ( ‘l)( ‘, amid! Univac systems . .5 special
s\  t mi bo hic c ’ m m m l n i m _ ’  h t a m t ~’ a u t upc ’ is im ss ’ml h m i n  tIm e lIP tumid W m_ mng calculators .

~~~~ n 0Iut p (mt Options

In pu t ! mnmt p im l is m_ icc o nui p lms hied tiur mu ighi a (‘OPI 1 200 hatch RJh’ termiui na l withi
p umm it ,’ l tm _’d s a n d s . nu i tu m _ mmmc, ’ h i c  tt ipe , mar luc ’ h i—s pc ’c ’ m I printer.

Realtii umc/ Iumte ract ioum

I u mm a m _ ’ - s h i , an i i a e  ac cess to Ihut,- lIt SI 3o() .05 s’~ stc ’ u u i  is prosidedl br a t imue—sluan iu ig
2 U I ‘u i  m I m_ ’ r ’ nu mm i.m I _

I ) I STR IIt U 1 ION

I ur n im _ u r m mui nu d I m u m a m ’ for h i t u h h i s l i c  tc ’s ls , t h t m l tm red um ctiou i , ami d p r ocess i m u g is hig hi l s
depenid m i t  uponm (hue t m _ s t  cu mu i f  ip t i ra t ioui m_ ut u d h u e  auu uo uuut u m f  data to be recorded and
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reduce d . Phmm tograp lmm c c t m s c ’n t ap c ’ u I  a test can amsum t ml I ~ bc, provided wit h in I day lair
hu h , ac, k arid tm_ l i m It,’. amid 2 Ii) 7 mb t u ~ 5 f i ) r  d’o lor films.

I) ISPLAYS

Oscm hlog rm _ i phu rtucc ’s , c huroniogna phm video tape records, and hiard copy displa~ sfronu ( hue I c, sI rm mm i i  s 4 ( 151 readot its provide immediate unifor matiomi on tm _- st results.

p
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SNNI X h - IN I R()l)LCTION

()V l R\ II ~\

I him,’ t 5, \ n mmm r l3I~ I I 13 m _ ulhu s hm c ,’ Rm_ ’ sc,’ m _ urc ’ hm I m _ u h i mirm _ a l  iii 1 loc , i tc ’ I  tO .\ h erm i c,’c’ni
I’ us mis ’ ( ru aumnli t , SO) , h a m s  t Ime mum i ssuom i lii pm _’rl ’orni u the tunmt, ’t iou is of I m_ ’ t a d lah ior atu a n i

‘n t ’ , ui Im ~t m m _ s  . muu c ,I mr s a hnuer tm h m l i t r  s i u hmrc r , a biliI ~ rc ’c lu mct iomi .  ‘F h m es m_ ’ l’m mm i c l ionis ~ar c ’ (0
c,’s l , i h i h i s l m  ,i n mml m i u t u i n i t t u u m i  ~a s h n onuim m _ m nm d v i t mhlc sve tup oni s — m m r ieni t em _ I btmsic resm_’arc ’ hu pm i im _ ’ rm _ a i mm
in phir ‘ u m c s , c h ue nmi isl rr . n m mm _ ut hu eumim _ mt cs . ami d c’ng imu cen iu ig rm _’l m _ m t m _’d to i min ig— tm _ ’rmu ‘5 nmmm r uiceul

m _ m uut ,I ml i i ,  m cml t umw , ar ah  u a s t ,’rc ’on iu un mm tec hmi o iogu m _ ta l  prm blcn ius in defc ’ n s e — nm _’ Iate m l tc’ ch iimmmb u m m _ m m c ’s
s u c h as bal l ist ics , vum Im ie rtmh i I i t ~ , c o niuu i i t m mimct u t i omm s , dc ’ Im _ ’c t i u , t m . trac kim me , su m rv c’ i l I a t i c c ’ ,
p r opu m h sru m ri , mobu h ulr , gtui mhtu n cm _ ’ t unum _ l c’oum tro l , nav ication , m_ ’ mi m _’rg\ ’ convd’ ns a m mi , ni ia tc ’ n mtm hs ,

m _ m umc I sI r um _ I  u mrt ,’s _ 1m m ,it ,bh i t iot , BR us rm_’spomus ible for c’vt uIuu at in g forc ’i um mm ami d dlom m_’sl ic
sm _ c ’ , ap u m mm s m _ u n d l m i tat c ’ m i ’ h  s\  sh e t us  ai i m _ I provu m_ling tc c h in icm _ iI sc ’ rs ’uces 1 m m s tu n io u ms c,’ m am mm _ m nds
m i t  th m _’ t ’.S. \ r t t m v \I,ateru ch I )m_ ’sc’io pmuu cmut and Rc’m _ m m h imi e ss (‘oumim ami ml , t i m m _’ l)c’pm _ ur tuu u e t it m t
t hat ,- \ rmi ur , I lie I )m_ ’part m u m_ nit of l)c’l c ’umse. an m h oIlier govc ’ruiniieiil ig c ’ui cic ’s.

I l i sm m m i c ahiv .  HR I luas been (hue centc’r of wea pon balhis i ic rc ’se tarc hi for t ime
Art i my . It him _ as sm_ t a nked  c lose ly  with the oIlier sc’rv ices ami d their Im_ uhi oratoric ’s ami d
cent tens  h i m  I m a r u im t l mm _’ c,’ m m rc’ capabil i t y in tIme ballistics ami d vulncrabili lr arc,’ as ,

I r m m m r u  ,a u i m m n ta nmmiatio na l sta midpoi m it BR L is coniprised of ’ s ix d i f fe ren t  ml is i s ut m l i s
,a i m m m y  ss ( Ii ,a m_ I ure m_’tonale for support sc’ rvucc ’ s. T he six labort itonies tire :

1. Pro pumk ia mmu I )is isio u m

2. I ta u mmic ’h aiim! I lighmt I ) u vm suou m

I m_ ’ r mnrmmi a l I lc ’c ls I )u s usuo mi

4. Vm t in hu m _ ’t amh \I m_’c h m ai i i m_ ’s I)u s u s u m  iii

5. 5 u m l im e r t m h i l mt r /1 c,’ I h ma l i l y  I ) us msio m l
Ii . lt ,a Ilust it, Mm mdcl i uu~’ I 1 1 m . l,imt t t . 

—

Hue bal l ist ic t m _ s t  f’tu m _’i l mt ie s of inm h c r t ,’sI for Ilmis su ar v e r t u t c ,’ loctut c ’~l in t ime \ ‘l I)
I\  i uh mmm _ ’ r ,uhii IuIr (I ~t I ual i t~ l ) u sm s uu m ui l, t he I I I) ( l e n m u mimitu l  I l f c ’c ts  I ) i s u s r m m m m  I, aiim _ I (lie W\ I I )
I \~ tmr lmeam l \ les h u , i m i i c s  I ) i v i sua u m i  I. l’hue pnunu iary pm min l s  of con ltuc ,’I t i n  lI me ( la n ce l m _ i bm m n , a—
t m m n i m _ ’s ,u tm_ ’

Sir. Rich ma rt,I \ il ala , \V 511) , t c’ lep l m oum m _ ’ 301 -2 7~ —47 O6 , I)R\ BR—W \I

2. I)r . Walh i a r uu  ( , i l l i c , ha . l I D , t m lep fuo uim, ’ 3O I— 27 ~ —22 6 3 , I) RX I3 R— l I

3. SIn. l ) manua ld Slost rer , \‘LI). te lep hi omme 30 I -27 ~ —2 ~ 7,S, DRX I3R- \ I .  (cmmrnc ’ m m t
c ham _ m i r m mu m _ mu i  m a t  the \‘tm Ii mm _ ’ rti hulih~ Assc ’ s st m u c ,’ mml  Subgnom mp ol t h e  JT( ’(
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t , l  NI RI( ’ SIR ( R SI I S’~ S I I S 1 S IS!, I(S ’u 5 I  I \ lS 1 1 5 1 1 1 )

\ i i  1r pm _ s  m it T l , ir\—sm _ am i g , a a m c m t u f l  s\”,tm _ ’mmm s ,In mt si ihs~~’,I u i i s  t u i c i u i h u i m u ’  , u m t t m , a m m i m ’ .
h i m _ h I  c,’mm n i t i ’ m b s  ‘ m , m j u m l ~,iemu , fuc ,’ h ce l ls , m m m i i n u u u u u u m t m m i m m s  ! i .u s c,’ lu c,’ c,’ m u k~ m .~ I i t m a u l a n e ir it
BR I . \l ,m iir h i x m _’m _ I— st u s ’ a i m  r a t  I t e s t ” u h i . u s m ’ , l hSi i he m _ m u  t,’m _ a n m m _ l t m m _ t mi ,

St R\ IS S I t l l . I I \  Si. L N l  H SIt IL IT\ ’  I 5( 11.1 III S 0’s I R S I I  ‘a ’m

h uglut h t ul l is t ic m sI i~a cm l u I t m _ ’s s m _ s i c  r e s i s ’ss~’~i m lum m ’ um i y l iii’, s t a s e S , Si! c’ ig h mt u I  ( hm csc ’
l . m c m h m n  im, ’’u m _ , un  he c, h , uss i t  a m _ m I  tas t~’ rm i uuuim _ u I h i t a lh m sh mc I , a c u l u t  es 1 m m  s i u h i u ’ n’ t u b m hi h r I s h l i m e  s i t ic ’c,’
t hc,’ i m p nutmu ; a r\  e ruc ,’ umh t u t a m i us I t  st ,a rm l I ha c ’ pF0~m ’m_ ’h u hc ’ — t , m i  ‘ ‘I t u i t m ’ m i lion. I m a t u n  m i t  h i t , ’ it RI
him _ u h l u shi c  Ic’sl t , a e m ht i c ,’s t mrc ’ o u i t m i m mt f ac i l i t ie s , mmm c l four ,a t c ’ I m _ i m h i m m i  t , u c u h m ( u c ’s . I u s i m  m i t

I itt,’ i n c h  mu i r  I a m, hu h es ‘ui mss c ’ss umniq tie m_’ :upa h i i hi t  Ic ’S fo r  t m _ s I  a m a ’ tut a s i m uut ii.m m c m l  ii e lm
til t i t t i m_ Ic ,’.

~( ( 1  55

\bcr dceu m I> n m m s  t i r e  I r i u i m m m m l  ami d t Ime IIRL t i c  I m i c a t c , ’ mi .~~( )  nuu i les m io r t i m m i t  h t a l t i n m m m m r c ’ ,
511 ) . 5 mmmi ’s s ’ ,asl  m i t  t h i c ,’ unle rsc ,’ct i oui of ’ l tu Iers I , r l c  OS timid Sh a l e  I I u rmb ms s , t r  22. I m i
t r u a nt F n a m t mc , l  acces s I m m m h h i  rtui timid tuurf ’ic’ lmi set ’S m m _ s’ s arc ’ tm s , uu l.mhi le ot u u m u ’ u t ,  I lie
c , i~m , i b m I m t r  h a  um ik am _ im _ l  m m m l e n t u a h  t m _ s I  hem s hr  t is u ti g lime ( ‘hu m _ ’sa ps ’ .a k m _’ U i ’ ,  .n mmt sm _ ’ ,aL ’ m iuug
5m _ ’ b l i t , i c ,’s t,’\~~hs ‘u t numi r m i u , u Ih r  i’, ni l  m_ ’ n uu p i m arc , ’ m_ i. (If t h u s  u m im _ ar s m _ i l tmm _’ Cu thu :~~Jr i , ) i l ’  

- -

s a m r s i s t a t ’ u i hu t r  j m r ~a nt , a tm u  a’, t h e  t , m c , 1  ( h a t  Phil l ips \mm’ I~e Imi , i m i ! c , m ~~~i~ti Sr i  i ’i i r c , c  , a u n ’ Iue h mh , is

ki c u m e c l oui puast .  It him _ a s ,i i u u i t s m _ , i \  sai l  t u m _  m m _ m i t  l ’s  tm _ ma im l  m_ unur , i r r m _ i . u h h  m nt ,’ lu mm h u n u c  a ( — 5  \ , 1 mm
~l u s c ~~

r s. i mui m ( \  t i m  t h e  a u t h 1 m l  iure ,a ut lt i Ie i ’ i t r  oh ( h ic ’ m a d i t m _ hom if l . i c , i l i t i m ,’s u msc ’m I f o r
t m _’ r m m u u m u . i l  bm _ utl: ’ ;  im _ t m _ s t  i i  m i t  , a u r  s t  ill suui “ \  sI c,’iui’, s a m  Ih uat ,t i r ~ m i t t  c t i mm hit,’ t imast ii iii,

sh i m !  mm c ’ t i m l s  . a ii m_ I t e s t s  c , inu I’ m,’ c’ m m r m m h u c t e u ,I kc ’ c’pun ig ( t r i m _ I  m t l ’ u ,t m , t l i u i i  l u m m i c ,’ 1 m m  ta
— 

mmm m at mnu uu uui .

S IN I I  N S \( 1 I SUR It S I ION ( .S l ’ .SI5I 111 V

I h u m ’ u u i , m u u i h m _ ’ n i t a m i c c ,. t r i m _ I h , a i ’ m i c , i l u m m m i  c , upm _ a~m i h r h r  u a t  Hl~I. us t,’ x t r c rm u e is ‘ u m m m m h  c’spim ’ t,’ i ,al I ~sm_ hi ~’ rm m _ u u m t s a a b m _’ ru f l c  t t i , u h  t Ime r m _ , u i m  sm _ mark  nn c , o u a l u u i l c h i o n  s t i t h i  (lit,’ S i l l )  I \ l , i r , r i , i l est
ll um a,,t i m r t u t c ’ I m i t  \ l u , n m i s m i i  l’n m u s u m i t ’  ( , ro uin i m_ I tis \m _ c ,’ I h m _ i s t h ic ’  t t i c i l i l t c ,’s oh t im e I .5, \mr iu r

Ir inianc ’c’ “mm, lmu m mb It,’. \ i u r r u m s l  a ll I m u es m i t  f ’j m,’ I m l m _ u u i cl m i l m i ’m t i li u m l i t a h  u l it uuiilc m i , i m im , c as s m _ el i
a s ltiI ’ m m , b m rv h ’  m m a l u m  i t  m a mm e ,m n u lit,’ smu pp lic ,-t,I ,a ; \ Im m_ ’ n i tm ’ m_ ’ mi ltm r m i s i m i ’ ’  ( 

~no tmmum I.

h,O(11S1 It’ S I St I’l’()R I ( SI’ SIt I I  I IV

I a m s i s h  tm _ .u l su  u ; l  m i t  m_,,i p.m l i i i  Is  ru at m l~m m at  m m h  m_ i ’ , uu m ue a a t  I hit,’ l’csl m ’ I .aI I 1 Itt ,’ I m _ mcu l—
1 mm _-s S u i t s  5 m l \ I t i m _ ’ m_’ It u im m l , air , tm uud rail slim _ m m  ‘ t u r d ’ s t a pp h i t ,’ml m l i i  ‘cl h r hum h i t , ’ h i _ ise . lit
am _ lm _ li f I m~a , I l i u m  m mm su i t  him i m _ ’um _ t a mu u — t m oSt m~ m m ’n il m ui ,ui su pport pm_’rso iiume l , unm cl l m iu ’ tst  ic . ut
supt’ i t  , i j , i l m i h i lr t h a u l  m m m . i n u r  ml t Ime m uu rm im, ah a l a ’ , tu m— m l t i ’ ,  I a a t ’ i s t i m _ ’s I umu mm _ ’ I i m u n s  m_ ’ m _ tu u b u t,’
m _ u~:m _ o n um I l l i shim _ ’ u h sm _ m t  I~ il tIe m In nui a i u nmpact mlii I lie u usm _ ’m m _ a h l  it e m_ i t a i im.  I tush  hr , t i e  I ic , I ( i m a t

him ’ S i m m _ n  u i m ’ m ’n I’nu as mug ( ,n ot iui d h i ,us nu i , an r p i lc ’ r i l  m m _ i l im ’st tm _ ms lou t m tm _’m_ I m u m i— p ust  ‘ i l I t e m
mum ‘uI m i , m ’e m i  011 c’s huuh i i t  mt a , uh ’ ,c ’s t ilt,’ .u t , i i i , a h ’ u t im t~ m i t  i mum l t ,’ nu lm t a l I ,a u ’g m _’I mu u . u tm _ ’r’ mm _ u h , a i m m m m i s t
imm ul im i m a l ’ ! .
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BI 551 SPHIRI’ t \ ( 1L IJV 511)1

I te ltI ,u ’,t S!m hue re I , t m _  m h i l r  is hm m c , , a t c ,’ uh o mm thim _’ e’m_ trc’nme s m m m a l h i m ,’ tu s lern portion of
Sim esutme ls I . ummm _ h . l ime prinot urv Iimnictioui m i t  l Ime b I:ms t sp h mm _’ne us ha) su m t m i a h m _’ lai chi m _ i l tu t ud he

m m  n ,ah m a auis .

I ) i men si ( a i m s

l ime ‘ m i u h uer i m _ al  c h m . atmth e n is 3() feet in d iantu e lc ,’r mu m_ Ill 2. 75 — it i c im — t l mu s k sm_ ,a lls and hum _ as
tm I 2 — I a m a m t — m h m , a m ; m c ’ hc r door lar ec ’ eu i ua u mg l u ( m m acda im m ut m io d at t , - umi a m m y lu l l—sm _ t i le  c’xper iments.
I hit ,’ ht i ’ , m h u I \  c . amm .ucc,’ot mmm um oc l t m h c ’ ex pl o s u u m m u s  of UI) to ‘~ pu u u t n m l s  of ’ I l l  ( h i g h  cx p i m i sms ’ c’ I

tat scm_u cs c,’l coum m _ h u tm m a ui s . I’rai m_ ’ m m,’ssl s m ’ir ha m m _ e n  s uic ’d i t c h  manationus can he m_ iccom rui ( im_ Ia led
us t h e  c h ia m mubcm as ptmmi ’ u p m_-c I dust t i  s m t u im , i l m _ utumug iii a l t  it ut,lt,’ u m i c ’ rc ’ ta s c ’. ‘5 4~~I’um o h —Im

l 0—b uu i t —mh j auu i m _’ tm _’r _ tm _’ rnma n u , a l  btu hh i s t i~ fu n m ui g rm _ u mmg e us am_ lj. ic e iut to il u s ’ bha~h sp h uc ’re. I l m m _ ’
( s m _ m m r.at iCes m_ ,i ii m m_ c,’mininc m_’t c ,’m h mit i m pe r i le d u tuulcps ’ ms m h m _’ f l t f r .  I hu m _ ’ 4 0 — t a m m a t  nm _ uu mgm _’ tm _ as ta
4 — m u  ‘ o h - mb i ,a u t im ’t m ’i ad’ em_ ’ss i l i um mr I t i :5  ‘ c r  l I i i dhm _’n. I lie d O — t m  m m m l  nm _m um p s ’ us I t ub ru cat t , ’ u,I of ’
( i i ’

— m u m _ u i  s t m _ t ,  -

~ m_ ’a~ia ( i is 1’rujm_’eI~Ies \s t ui l t l h ) Ie

P mm iu c ,’ m_ ’t i hm _’ i , uum n mm _’ lrm _ ’rs In ni 7 nuu nm m tip Iu a  amid inm _’Iu m_ l imi g 57 mmmi cturi he m m ioimnIe ~h
un s a m i I hu c ,’ c m, lmn i a l c ,’ r .a r i m _ I tired in to t hu t ,’ sp lim _ ’ rm _ ’. In a m_ Iclm ( io m i , war lmt ,’ac hs equivt ulc ’uil Ni

~ potimicl s Iii can ’t lie c’x pi ocI m_’m _ i w h i m  the sphere at sc m_ i l m_’ sm _’l c’ omm m _ h mt uumn is .  Up tm)
I pm nm nuul III can lie Ii rem _ I uu I him ’ d i i  Ia aol c r  l i i i , :  :r at sea im _ ’ m _ c ’ h c’ond hi t imimis .

I i t s  i r o n m n e u l t

l ire hh, m s h sp lm eu m ’ m_’m _ m m i siu ui u l ,ut t ,’ inc s sui rm ’s ml ‘ s m _ nm lo b ) .h) I —miuuu u I 1mm , aim ,al tit i mm _ hm _’ et
, u l m j ’ u m m u \ u r i a t u t m _ ’ Iv I 7~ M()() f m _ c t . h (ot lu h u e  c’yl mi md er .m mu m _ l ( hue blast sp h ere cta n lie c’ s m _ u~ imated
at Ihi m _’ sa muut ,’ link’ sm _ O hm Ilk’ s m_ c ’ . u pm a t i s  t ur in i m ’  tak umie place at .atl\ sittmm_ il at ed m_ tltttu de
rm_ ’ a u m r m _ ’ ml

I ,usm _ ’ l•ierl l int’
p

1 1mm ,’ bl ,as l sp hie nm ’ ,an td , m u h i t i m  m ’u i t  ‘4 ( b — t u , u u h  n t lrue c ’ can a ,mcc m imm u i m l m m c l t a t c ,’ Uve and inert
firm ’. lm is t r tu ni ic ,’ t i t t i h i a a t u  us t isai lt i h l c ,’ to handle a l l  t y p e s  of h i m _ c’ f ’imuimg , hu o sm _ ’cse r , spec ia l

1,15 ISum) fl S ui’iti’ ~l he j ul51 it m uted to lirolcu I umus ) i i  iie nm ta t iomi from fragniu en its wh emu I nt me —
nm m e m rl ung pn m a Jm_ m_ ’t iles .ur m_ - f’i n’ ’l . I i ic se m m m m s  si i i i’  ,anm _ ’ c’unrm_ ’nu t h ~ being nev mesv m_’m_ I anti
up dated in conun em _ tn a a r i  w i th  .a h t m t t m r c , ’ e x pm _’ r inmt ,’nt to  lit,’ cm an im _ htic(e d mu the blast
sp hm_ - r m_’.

Safely 1 aiim_ I Se.’uril ~ I Rm _ ’ u i um ir c u nenls

1 1mm ,’ s Im _ u n um l t u rd ‘u. i f m ’t~ ui~im_’nttti n ig pi m m m _  m ’ mh a i t es Ion I lie hl m _ ms t sp hm m _’rc’ arc’ determ uu imue ’d
mu f  m a c  h u ‘~m_’ ~

m ,I n ,m tm  cx pm_’r iu iuent h a  hue c’o mmd mu m _ ted. I here ms mao general st aiim _ lar ch m ) p m _’ r—
tiling pr I m m ’ m h i u n m ’ in Im _ ’nuuis m i t  sm _ i l~’ !y liii t lu m _’ ma l u m ’r ,uhiOnl m u ’ tIme sphie nm _’, othuer thmtuni 1 1mm _ i l
( ( mum ’ Nt,’ m ’ s l . m hl i s l mm _ ’m _ l t i n  c m _ m m _ lu sm _ rim _ s m i t  f i r im um ’ s , 1 h u m  s h) hid ’nt ,’ m I u a a a n s  ,mn m _ l a a ll mm ’r opemi ,arc ’,us
t i t us c ,’ s , uh m I r • m u tc ’ r la a c k s  to m ’ m i s uu nc ,’ m. at u p c ’ s.u f c ’l r  Ii ebu rm _ - ti m u~ h urimug m m _ e mits can aacm _ ’ ur.
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I I,m ’ , smt mcm l m m _ m _ i  pmanm sr s t e mi s  m , t u  n m m t i m _ s m m m m i  m i i i  m m ! ,  m m_ ’m _ l mm hi m l hr ( hue h l m_ ms ( sh ilu c ’r c ’ ,u nia l
t I lt ,’ c, ’, I i t t m _ h t i m , , r i  m , in i g t ,’. Si’m_ ’ c u t a l  i i r mu c , m _’ d um nc ,’s scu m _ mI d pnm i1 ’ u tah r l~ h r . u s m _ ’ lii ha,’ m r u s l i t i j l c ,’ ml Ima
m_’ mu s i u rm _  c’a a n r u i u i m _ I c ,  sem _’u mrm lr , h u a m sm_ m ’ s m _ ’r , t h m m _ ’ n m _ M i m Ic ’ huacm _ u h u a a m i  p l t us t h i c ’ m m a a n u m u , a l  l a p e n t u t u m i e
prm u cm _’m_ Ia un es t ui m thi m _ ’ t ;iuim _ ’c’ c m ii m _ i c , t , mi nimn~u~m~l,~Ic ,’ t h us p. i r tus t m Ian t,’a m m m t  m i n t _ u s

Pus% er Ss .u i l , a l a i l i t ~ - — —

\ mnmui t uI  I I I I— t i i imh  2 2 ( 1 — s ill 3—phu t us m _’ pm a sm_ c ’r us : us ’ai l t u b l m_ ’ to hI l t ,’ b I m _ u sl  sm d m c nm_ tm_’ — riiimf ’
t Ilt,’ l’u.a l i us t i t ,  m_ ’r m u m _ len . hI ss , S m _ i ,  ; i i m s m _ ,’r m m m i h , a t ’ m_ ’~ cm _ a n m a c c u t , ‘, a

~ t t ~ n i , tm l~ m_ I u r i mup  h i m , ’
s tum um umm m _ ’r u mu m m uih lis , c lue ( m a  thue m _ lt ,’ n t mtu mi m ls mat  a u him _’n l.a,, i Iutj c~’~ ~~ii t ime m sh , a umcl . l m m i p r i m s c m u i m _ ’ uu ts

mm pua sm _ m_ ’r , um _ , uul. a b i lul ~ hia t t , ’ m m _ m _ n  r m_ ’t_I 14c ’m is’ml l’man f t i l u u r m _  I m _ ’sts _ 1 m m at , lm _ i ut iiu m i, I ’m rr m t , u h m m m s  cami
lie uib f t umn ut , ’c,I t r i m _ i l !  — ‘\t’m ’r ’mt~~.’lm 

h > rm mvm m a g ;nouuid to sti ppm ir l p . u n l u m _ u u i a m  I s Is  s m _ u thm pecu liar
posYd’r s i u l u l u Ir nem _ l t munc ’m u um _ ’nm t s .

Ob sent • i ~o ui ( ‘ouulInuiuid ’al im ii

S m i m i c  32 s ic ’ \m _ m u g  pmurt s tans ’ t i m _ a i Im _ u N i t ,’ a ro t mni m l t im i s  sp hue rm _’. lii t u m _ I m l u t u m u m u , v ic,’ s m _ m i r e
por ts art,’ lom_’ a l cm l , a l m i t i m _ i  t h e  bm _ t i l i s t i c’ c h mam u uhc ’r. 1 hc ’sc ’ s ie sm_ jug pairts tart ,’ used t im n mmo tm nt
pho! i m ’ r . a ~u l u m m ,  rm i s ( n mum m im _ ’ i m t m _ t t ionu t im lie rms c,’ml 1 thm _’ p s I — l est c ’s ,a h u at io mm m u (lie L’ ’ t p c r i—
mne mit. 511 mmpc l, at i aitu s arc m_ ’ om mtno lleaj fra u mi tan im u stn i uumie t tm _ m l i m im i  I r tau ler  im i c t am e d sco ur s ’

m_ I i s tan u cc ’ tr m anm m lilt,’ Nash sphi t ,’ rm ’ arid h u e  ba l l is t ic  cr I i ni c l m _’r.

(ii~ ! lue hu t it t iIl j ~h im ,’ inst rumc’ntalion

I l i m _ ’ eui hr mu—I i t _ l i t  l ia lh i s lmc i n i s t r m m i mi mu ’ n lm _ u l  iain i in ( h im _ bLast s i ’ u h i c rm _’ m i t ’  l ime er h u m _ h e r  is
a po rta bhm _’ ‘.up m _’r s c m s m _ ’n sc ’ ii ucm ly t m m c tu s unm _’mmi m_’n ut d c ’s s m ’ tu se m_ h N) uus ’ ,us u u r s ’ t lm m _ ’ tinue

t n t s ’ n s . m h V m _ l  m _ m _ c’s’ii t Nt,’ ‘ u nm i rm ’c Ii I m _’ hnetr k m i r t ’  m m r im_ ’ pafici’ sc ts ’m ’ ui titu d Iiic,’ rc i m uui t his ’ uric,’
I tint i rm _ ’r m Ia a m _ m _ mm I h um _’ 1 1 , 11 1 sI ic pm _ il Ii.

I m _ ’ r i m i i iu tu l  l t ; i l h i s l i m_  lu is l r tm n nei i t t i t i auu

I S “ml P P 1 1 1 ) 1 ( 1 1 , P \ l’ l h. I bme na , a m m hr m a t  t ime i l l iu m l  u i m ’ r t a h ’ u h r i c’ m i i s tn m_ ut i m e u i t a t i m_ in  us
m _ o n y m h mu em _l in t I m  u s c ,’ oF thmrm _ ’c,’ 50( 1 I n , i m mmc ’s sm _ c , Hr ct uuum ti n mm l ~i b l )  t nu f l i c’ s s c m , \ I i l c h m_’Il
c .ui m u t,’ m , m s . I h u c ,’sm _ ’ m , I i r u m _ ’ r , a s  c m _ u n  he I i luatmmi t c m I ill m_ mnu ~ mat  t h e  32 m i b s c ’ r s t i t i omu  pmmnhs of t h e
‘l ast “mp hc ’ rm _ ’ or t h i c ’ c r h um u m h m _’r.

I I \1 I~
,( . I b us ’ u m mih r  I tr Iune sr s tm ’ mtu - i s .u i l . u b ’ lc i um thu is  l . um _ ’ i h i l r  is I i m m r m u i  m i t  ss m_ ’ .a p m m t i

I tm nct iu ums . ‘\ 1 m  a l I m ,’ m mu pt is u ul t lm td ’ (m u h i m i m c ,’— c u m m r m _ ’l , uh c ’ oh h u c’r em _ c u r l s  sum _ h i  as 11mm, ’ plu o—
t m m m ’ r , i 1 i h r r  am um _ h m m m _ ’ s s m u m m ’ num c ,’t u s i a n m ’ m u m s ’ m m h s m _ m _ i I I m  glum I u mm c ’I i i ii s .

I I  I I SI I P ‘u , I luc ’ rm i m _ ulorml  r ua f  t h u c ,’ mist  mu i i i  il ,mt i o mm ml h i m _ i  t h utun i I l uc ,’ p luot mg r .a pb iic
I’upm _ ’ mm us t n r un m en t tub i mm u u  us m , a i n l , n iu m _’ u,l imu t i me 155 1 l ( h m _ i u u m i t ,’I ttupm _’ rem _ m um _hens mar I mt i rc l s v r tc
i u i ” tr u uni i m _ ’ ir t , ah ~ui h t h i on S m_ u ’ F l u i im It u ni~ I ua m i r  m _ mmu m _ h ‘ l a s t  i ’ u r m ’ss i un e 0 i~u ,iU ,ut 1( 1mm. h I m _ s c
14 h i .mnmnmc ’I t m m _ u m n u l ~’n’u art ,’ ti m _ ib m I m m ’m i uu c ,’nic \ timid s i’ e si ticta hi r t a i ham e d t u i  hl,u sl i rm ’ s s ra n c

m r m m , u s u u r c , ’ n m m e ni l  II’ s ’
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I us m r u u a uuneni t i l  SumuumII t IN u ( ul tuiud \Ietisa mr cum u m , ’ u ut _ _ ‘ 
— - 

—

Su u : i t u lm _ u t m u M  u i f  , u l t u h t i m _ I e s  map t mj _ _ — )lOb ’I Le t  c~u mu lie . uc m _ mamir p lishued in a rm _ ’ l , a l am _ e i s
s h u m u m  t m tm,’. I hue ~j,pp ’r h u l l  ‘ii m _ t h t i t u u m _ I c ,’ sin m u h ,ah ion is , u l m p r m u \ m m m u , u l s ’ lr 3 0 0 1 ) 1)  f m _ c l
‘m m _ ! i m _ : t ’ , -s, ’ m _ ’ b’l’ l m m ’ s m a m m c l  a m i r  s i m r s m ,’r em_h re m l tim rm _’m m meum l.

iNDOOR II SI I lRl\ . H S,N(~ h (Rtiiig m_’ 161 , ilkIg. 390 ) ( VU ) )

Lh’ ut ,’ h u i m h u u m u i  I m,’ s t  I illum e R n 1 ’ 5’ Is  pm’u mn ari ly a t mt i l i t v  term u mina l ha lb us h ic ’ t , uc i l m hv  for
m_ ’x pe~h i h r i u t t s  a i i m !  m b  l u m _ uc , ’ um t  h esh inig m u t  c i i m r i I u m u u r m _ ’m its , uuu atm _ ’ r i t i ls amid any ot imer  smmm al h
tm _ in s i s t s  Ie \ ,e p t  I l l  .u m u ~l Ii , u numuu m t u l’ uI c,’ I’l t u i mhs l .

V
I )i Ii i&’ilSi ( (mis

I me Inc lo m i m I t,’st I a n u s !  Rt i t ip m_’ co t rs i shs of t h m r e c ’ rooumms: an oI’ss’n m , ti huomi r m u o m i m ,  ti

t u n m u m e  r u a m m i t i ,  , mmimi a l , ar em _ ’l r u m m nu . I’nuu c ’c t i les tart ,’ f u m e d a umum _ a xmn uuun i  c lus tm _ um ucc ’ oh 35 f m _ c l
lute a san d Nm _ i t t  in (t ic ’ t . a nmi et raum uuum .

p

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I hue Imud oor I m_’ s t  I r u n s !  R ta r m m ic ’ c m _ m n a ccom muu mioc late htu m u n c ’ Im s ’rs for proj ect i les up t m
3 ( 1  n mmmm i  tu mi d t r , m n m i u s ’ muhs  l~li 

Ii) 5(1!) C r i m u i s , l tothu r if ’Im_’d m _ mnm c h s u i m m m m m h j u , bore t tm _ c un ic hiers sm_~~iu
c f i~u n m u c , ’ t t ,’ rs  t rm u iu  ( L I  to ( ( . 5 r i m _ b u s ’s c m _ m u m Nc,’ mism ,’m l I m r  ‘ u i m \ m _  t s r  lm_ iun c h m . I s s m i— st ta p c ’ l ig hmt e m _ us
gt uu us s m _ i t b m  l t iuu uu c ’hu d ’r t, him _ mnu mcl m ’ns I m m m m u m  0.2 1m m b ) _ (’u j m m ch im _’s c a u r  .a lse be used m Ihu is f ’m _ u cihi tr ,
Both h i m m c ’ a u ’ mr  a mi d doumim _ ’st ic ‘ u n m u l s ’c I  ilc’S canu hc’ t i red. Nim Ill’, m u III I p r m m lm ’ c t r h m ’s tnta r
he tmrm _’ch. S , ul m m m l s  t l im_i ~ be muse d t u m  laun ch s t m u  m O ms S I / c m 1  t nt ucmrrcm i l s mr p r m i( t,’ct m h m_’s of’ im _’ss
t han ~0 n unmu . I’ : ‘ he m _ b  m hes m mit i r  N1’ lt mt m nchme d tip lii 3S0() It sm_’c’~ trta e r n mc ui t s m a r  bc,
l m _ au rmc h i ’ mh t ip 1 m m  Obb ( b  It sec ( m u m  I tas tc ’r w i hh h u e h u t  e tas e t u n s l .

S pec ia l ‘ m r  ~~Is t i rm_’ .as ,ui i ,mh l t ,’ 101 ac’ lm mc ’ m _ anm g c m u i i t  m e llemi tu n mub hi n ie a mu c i r ass imp, if ’
m _ i m _’ smrm _ ’m _ h . I mr s ’ l u i i m _ ’ il Ihum s I , l c u h i t r  is qmui tc ’ t im ’”s j l ’ i c ’ . \‘ urh m _ m a llr ta tu r  tar p m _ ’( t hat cm _ tn be

~ u m i u c i  f i r m _ m I hr the rm _ mn m g t ,’ .uccm _ ’ss m_ loor 136 lit’ 51.1 mnc imes l imm , ar lie t u ra ,’cI t m t .  N
I !  able l i m i umu i ts  m u m _ m y bm_- I s ’ st C m l  i n I hm is I . ac m h it  t ’ ,

l ii’, m r u u u u i t m e l m t

( ( i r i s ,a m nh mm _’n ul sm_ t m h e m _ c l  tu t tnuu ) s I ) l u er is  m_ ’ aa n um _ Iu l im uu is m _ t an he a m_’couumm i’ao d a t m_’cI b~ I h i s
as l i l t ’

I m m _ c ’ , lum e m t I’ ire

lust ,’ II I pniu j c ’ s I lu ’ s m um _ m y lie I i rm _ ’ mh iii thun s f ,ac i i ’ s . \ m m  t in e in to Ilaim m mnm _ ihle
liquid s sm _ ill ‘ c, ’ a l b i s m _ e m t  at (h is b , u m, i h i t r .

Sm _ i fm _ ’t r (timid Seuimr it~ I Rcq um i r m _ ’ uuim _ ’ uuis

I h a m _ n m ’ us ,m s tan u m _ I m _ m r m _ l sm _ il m ’l r opentuh imp p no m _ m _’m ht ui m _ ’ u is e m_ h m m I lius h . i m _ i I i t ~ and ml i’ m

, u s t ih i t a l ’ hc ,’ at t he BR I S a N k  ( )h h u m ’ . (‘ l.us ’ m if ied tmutu tc ’nua l a i im _ I m_ ’ q umu p t n m e mut  m _ .mm n lie
a m , ’, m m m m i uu m om_( t i tm __’ m_ t hr ( h u ms I Is ulit s
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m ’ m S , a uh , ah uuhu i \

\ ll m u i , t ( m i l  p \s m ’u a u p t u m a l u s  a rc ’ tu s ,u i l , i I ’ is ’ sc u Om s’ c ’ rm c , ’ m , u l m m m  m _ , u l ’ m, u l m r h r t r  t u t s m u , m s t a i i , a b i c ’ her
pt,’ cmu lu .i r rm_ ’,~ amm nm _’ r uu m _ ’ n m Is ,

Ot is e rs a mu ml I 1a!!!~11(mnR’a I i ou

I us~ mm b ’ u s c’m’m_ ,a h m _ i m m  u I  Ic ’st f i i ’ unmt ~ is t a c c u m u m ip l us b mem l t h rouu 1~hi 5 I c ’St llt i! mi nIs in time
u m h m sm_ ’ rs ,a I l i um )  m m m i  a m u m.

1 m m—I h el m I I ( m _ ( h i  s i m m  I mist rmmmum m _ ’ uil tu I b u m

I r a — t i  s h u t  li, ut lu st  mc ,’ i i  “ t i m  imi m _ ’ mu l , m l  im _ mmi nu m ) n ’ r r : , I I l r  is mum it i n is lm _ ml l m _’c l m u  tIns t , um _  l i t  r —

I c ’ u m u u m m u t u l  l$: i ihi ’mi m m ’ I i n s h i m m i m i m ’ i m h t u t io mu

L’m_,SI P I’I 1 1 ) 1 1 ) 1 k \ I’i l”i - I hip hu — spm _’c’ c I n r mm ah j auu i  p i c t u r e  c , anmuc ’ r ta s , l ’ m _ us tc ’x ctum u m s ’ ras
sm_ ilb u m rt m mmm c,’ [ta N ’ s F r  m i i i  l i l t  m m ’  1 001.) II ‘sec . i ’ m m m ml t lue t e s t s  f rom vies t j u g  ports iii I him ,’

uh ’sc ’r m _ m _ u t u i m u i  n m m m u m r r .  I hid ’ u n a I m m u r  r , mui s i s ’ i tu ar be I ’ m l : ac’kc ,’ m _ h lOl l faar tic’m l mm i s u t u u uti iii spark
1110 1 ‘ ‘ i i  ‘ I t s , it  mhc ,’ s mnc ’sl,

I b u n  m u ! ,  is ’ r : a b ’ m h i s  itm ar Nc,’ t_ us t ,’mh l i i  r m_ ’c’ a u rmh “u t n i k u m usi s e h m m c m l r  t inm l F m _ sum _ h u m _ I l  s s ’ l m m c m t u m _ ’s m i t

‘r u t s ’ , Ide” , \ mh l r l ’uou ’u m _ al m_ ’l m n mumn i u l ’ r t u l ’ u h i s  m i l tu r  lie usc’mI 1 m m necu i rm I  tam i r u uh bum _’r m h s ’sure ch irm f’om’—
m i h m l t m  in). I bu m ,’ act ,  uu r t a c v  mi t h I1 m _’ m_ h r r m m u i u i  ‘ r t a t ’ h m s  us on time m m r m I m _ ’r mi t 1 I t  s t _ s  v c h o m _ i b r , R m alb u

‘l u c k  m _ um m m h s shuu t c  i i i, !  c’~~l m m r  p h u m m b i s ’ r t a p hus  c tnu bm_’ m m l ’ h , a u m ic’m I, it ’ dc’s lrm _’cl . S p a r k u I i m u t m i u _

i s !  m_ m _ ut im _ I f l a s h  n , a m h r m m u ’ n , t ~m I u s , m _ m k n mi 1 ’ sm_ O hm rm,’cm ise r ’u packs. cta mi m_ m hs o bc, usc ’ sl , it mlm _ ’ s u r m _’m _ l .
l ire rc’ c’a ’ s m ’It” p m _ m m _ k s  ,a nc ’ c m n s t n mu ct t , ’a h I i i  11mm ,’ muu u n’ u mum _ m h s t :u , im _ hm _ a rm _ hs  s m _ h  Nt’ the ( 1m m _ c ,’ sm,’ rv ic ,’e”,

tumi d usm_’mh , s i t  m u i i h r  ut I3R I,. limit t i lsu m tal N\S ( m _ muum _ l SI ) I (

l h \ l I ” .,l ,. I m i m i n i u s ’ is u m ’ , rutu hir  u i f m u milt ’ sm,’ c u a n u m _ I’,un~ unllia u ’ tm _ u n u d’ c,’ tat  t h i s  I . a c u i u t r .  l imit
sr m uc bu r a u n mu ,’. u h m u u r u  aa h c m _ h u m _ r I m s, s’ l 1 n i u l i m i s ’ t , a l m h r ~,, m_mi tm l  n u n  f a u n m t , ’ hm c ans c’uu a , mIm _ h Nt,’ tu m _ ’ m_ ’minuip lis hmm _’m_ l.

I l l ,  ‘m _ l I I l’1.\ . ( ) m m ir  harm,i m_ ’r i ’ m _ s I l t s  niornuit u ll r tine h s ’ l m_ ’ mm m t ,’ Ic ,’nt,’d m i t ’  Imm _ m nm _ lss tm,’
i iu s ’ , a s i nc ’ m l ,

( 1 1 1 1 1 11.. St ,i t i !,ut mh  m ’ m _ m i ’ ,m_ ’t’, i ’ m _ a i L s  ,m rc ’ . u m _ .u u l , u h ’ u ht ,’ t i n  usc ’ mu c tt ,’tc ’ n mm u m u iun g t h e  si /c ’
an t I pm_’ nim _ ’ t r ; m h mu mm s m _ hu m _ s i b  \ a t !  t r , l t ’ m u i m ’ r r l s , 1 1mm _ sc ’ s tm _ ui m dt unm _l rc,’c,’ m ms c ’r’m_ ‘ m u m _ k s  tmrc ’ s aabjet , ’t h u m

nornmia l c , m _ mIuI ’ r . a n arm rm_’m l u mre iu um _ ’t i ts t us m ’’,m , a h ’ u I i s b r c’m _ I l us a I4l’~ I nii m ,’ t umm rm _ i u ichum m i m.

I’,nv ir cun m m m im _ ’ mt ( m _ i l  S iunuil:u t iuim m u d  ~1em _ m ’mm _ mim _ ’iuic’uit

N m ’  s u u i ’ h u u s t  i m, ,ut ed c r 1 5  n r e m i m m m t , ’ m u t t u l  s m u n u t m lm_ u I  iauu m Ian u mu t, ’ m _ i s m,une r ii ur l  c ’m h um up nnum ,’ Im t as a s , u ui , ablm _ ’
m m  t h us u m l ! m u m u r  l,i~, m I u t m , . ( ‘ ‘ u b  ( u n s e t  t t ,’ uu m ’ ’ t ,’ r , a t t i re  c m _ un lit,’ s tu r im,’ m_ h h r  mmim _ ’ am u s u u h cold l ’ m m i \ m _’s
( ‘ 1  t im _ ’ , a t iuup Im ’ I mu ’ ’ n u t

Th
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P E N L I R . ~TION F AC ILITY (TED

Dimemisions

The Penetration I tu c u h it y consists of two ramiges. The first range is approximatel y
45 t’t -  and 10 feet Imugh. Bm_ unne l-to- ta rget di stm _ ance is normnally only a few feet. Pro-
jectiles are stopped withu several I’eet of ce lotex hacked by arm or plate. ‘Fh me second
range is 65 feet long by 10 ft 2 terniinating in a sand-filled butt. Gun-to-targc’t

m hustam i ce is usually under 10 feet , but tIme entire 65 I’ec t are ustu ble.

Weapons/Projectiles Available

Powder launchers are available in su es ranging from .22 cm _ ul ih er to 30 mm. Fnag-
miieri t sii~iula tors ta tid actual fragments are sabot launch ed. TIme Pen etratio n Facility
does a great deal of work in projectile sleveloiiment and currentl y is im i ves t i e tat ing a
large array of rod penetrators. Material specimens , components , or targets up to
several feet square can be used.

[)ep leted uranium projectiles may also be fined on this range.

Envir om iii enl

Target materials can be temperature conditioned. No other environmental
simulation is done.

Live/ Inert Fire

Nm u JJ} or incendiarr projectiles may he fired.

Safely land Security 1 Requirements

Al l I m u  rug us con ichc icteci I’rom the fire control room just outside the ra nge. An
inlm ’rloek ~.yshem us uus m ,’t h lo h )rem_ ’cnu t or interrupt firing when personnel are either imu
lime ternu m nal tm _ u r g e l ui m_ ’ tl on t h e  weapon fining roomii. Rm_ m n p e safety operating pro—
cem lures are available upon req u est .

( ‘ Ias s mt med ni ,a lc ,’ r um _ a i or equipment nu mm _ ay be sha u rc ’ mb at this f t t c i i i ty .

Power \vti j Im_ iIj j lj~~

Naarnuita! I to -  ta rid 220—volt , 3— p h im _ ui ’e power is t l V m _ h i l t h l ’ u i m’ :al ( hut ,’ t t im _ ’ i lu I  s , 01 lien
posc m_’r requinc’ rm i en t s can be met wit h portablm_ ’ genierators.

Observa t io ii 1( am mu n lea I ion

\ m i  I I Vm_ ’ u ) l ) s m _’ rV , um ion of lest s is allowed .

h i m  I h el p 1 Hal f i s tk ’  Iuis t nmmu ueui ( m_ ml ioiu

N m ,  i ru — ti ua , ’ h i h h m _ mll u sl mc un mst nm u mei m l, u t t ummu is mused.
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‘re i’mm uiuut u l Um _ ul h i s ti c Im us lru ui me m ut tm t ion

LASI R l’ h lOTO( ;RAPhh. Up to nine Fi m _ ’l uh h’ u m m i s s i ma m u (‘orporation 10 5 anul
I 50 kV ,\ \- r tav di t i ifs tiltay lie mused on ei t h er ntutu ne . T’huey ure normally u,mset ,I in pairs
tm ’ r d) rt hiogouit ,al views. No h i ghm—speed phm m m tm ug rm _ tp h my is c’mmrrc’ n t ly used , b u t  can he ma che
m_ mva ilah’ule if the mieed sh ould anise.

Il’,1IN( ;. I icct ronic dm_’ I m_ u~ s are u sed to tri gger time s-ray units. (‘hronographis
( 0.1 pss’c m_ a c cm,mracy ) amid paperhreak are also used for str ikim ’mg and residual velocity
mu u e m _ u stunt ,’ i i i  m_’ n t .

‘ l ’ I - l h \ l  FTRY . Strai n gm_age technolonv is available.

h’,nv ir ouiuu iem ilah Simi ’uula f ion aii m_ I Measurement

Osm ,’ m m s and s Irs ice are av m_ m ila hl e to teu i’mp er m_ mture eondhition target materials.

R\N(, l’  R-7~ (W \1I ) )

Dimiiensio us

R,au ’une R-7 \ conducts tests mmtm _( m _,, ts~m~ I (I’ charges tm ’m a,1metermine t he damiiage k’veI
induced hr i nu ipm _ m cts front imigh veloc i ty  Irt lgu m ie nts on various mtuteni al lest specinmc ’ns
m_ u nc h tmircra l’t com u mpminm _’ m u t s . ‘[‘ hue t m _ a c u i ty  m_’ou isisls of I we b muilc , i i m mns and two f’ining sites ,
Ol im_’ i u u m _ l m u m  un hiltist m_’ h mm _ umuuh e n, aii m_I oiie mi m mtd mu mr  barnic ’tam lc ’. Ou im_’ bm,ui lu,hing of’ a~ proximately
500 ft — pr m iv ic lm _ ’s inistrt m mm i ermtt m tio ui and lah’uo rm _ ut or~ s~i:ac ’c amid h ouses tIme blast ch am ber.
Flit,’ m i t  Imer hui l t , himun is umsc ’m,l l’or preparation of’ III’ chu m _ mr g c’s.

I hmc ’ ‘Last ch m_ um m i ber is m _ upp r o x i u m u m _ u le l y m_) 
~~ 

2 with a I 0—h o ot m_ ’m_’ ih inmg . This cluamber ,
c’ t i tm _ ’d to tIme m udm l side , is c’onsl nuete c l of I —imich m_ ur n m ior pl m_ i tm _ ’ bt uckem _ I Ny 2—loot—thick .

re irm l ’mur ce d cmin icn c ’tc ’.

I’bue om _ m ( m _ hm m r  ht urru m _ ,’ tum _ im ,’, m_ipp nmiu s. I u muat m_’I~ 1 2 112 tumid 1 5 t ’c m _’t high , is constructed
I r mmn m m 7—imuchu m _ u rm u mmar  platc ’. II is O , ic ’ii him _ ut pros t u l c ’s s u c h  Icr l’ronmu imielerne nit weat h er.
I ‘ah li tm r , r for mu s t r tuumi m _’nttu tio ni ru n s fro uim time hiarricudt ,’ 1m m tIme iu mstr um mmie nut at i cun m l)Uildhiuig.

I’ rung rtumu e m _ ’ can lie varied f ’roni u 2 c m _ I  to zu pp nurm _ im mi a l m_’Iy 1) I’m _ e l

W m_’tu E l a e c ~ iI~s \ sau lahle

I n :a i ’iui euu t s m a r su t u ut mlm _ mtc ’ d I rm _ ug um m c ’mrl s f’nouim to 2000 gu ’ m _ I imis c ’ t um m be It m um icl uem l at
V e i m u c ’ u l t m ’s of up  t i m  I ~mJ )0 ( ) I’t / sm _’c m u s I n g  I l l .  d’ Irm _ a n ( ’ m_ ’s , Sim _ m l t iple hm , m g m uu e n t  shots m_’m _ i uu tim,’
fir ed I up Ii, t hu ur t r  2 ( ) —) ’ n t aun i  I nm _ a m _ ’ n u a m ’ mm l s hm , a s e t’ueenu ams c ’u_ h I. III’ c h a r g e  si ,’e aii m_I sh ape.
f r t ut ’ n iemm t location , tum u d h m _ het u ammm _ u l ionm n m uc ,’ h hmo d t ,lc ,’ h s ’ n mm u imie ( hue I mam _ ’ u a smmug of’ t n , a n mmuc ’ m u hs .

I ’m  i i r a a mi i i  i m_ ’ i t

N at t,’ m u m _  i r i a nmnu ie u m tm _ mh s a mi i u l tm l ic ,n is m_ hon e t i t l i n u s  t m _ u c’ili t v .
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L ive/I nc’r t Fire

l” nt ag uui e ni t si n m im _ ul t ulma rs tune f’ired wit lm Ills chargc’s.

Sat’ei v m_umud Securil v I Requireim im_ ’uu Is

Rtinge s a fe t y  opera( im ig procedures are available upon re d i lme s t. (‘lassil ’iem l immaterial
or equipimient can be accomuiiodtitec l.

Power Avtui lahi litv

Sttandard 110- and 220—volt , 3-p hase tiower is available in the instrumentat ion
buildimig and blast clmaniiber . Ot ’uly t h mtut  power mused by the instr m_ument tation (s- nm _ u vs I is
,ms t a i lable at (lie Nm_ ar nica cle .

Obsers t i t i a a i i  (‘omuliunicat ion

Tests in the blast chamber niay be observed th rough observation ports. Na m
dinect ohserst m luon of tests tu l the otu lside barricade is allowed.

In—Flight Ballistic Inslrumenlatiou’i

No iii— f lnglu t inst ruui’uenta tio n is umsed l .

Teruiuinal Ballistic ! m us tru m ent m_ m I 10m m

LASh R; h’ l h I ) lO (,RAPIIY. Ilighm-speed niotiomi cameras can be used to record test
nm _ s u i ts . h , us l c s etau n uc ’ rtu s w i t b r  fr-anie rates up to 4000 f’rames/sec are available. A
Bec k umua n ~V b r u t lcv ~1om _ le l 770 Slrctmk (‘aimmer tu i s also available , w it h wr it ing spee d up

1 m m  IS  unuii psec.

t i p 1 m m eigh t x— ra y phum l m ’ag rap h ms (four orthogonal pairs) nuay he mused at eith er
firing sit c’. Flu e s-lay umumits are 300 k V uiiodels. Striking and residual vm,’locit ies t u ma y
be n mi e. u s m m nec h ta ’ S sv m _ ’ ll t us projectile t i rie n itat iman .

‘lIMIN( ’,. T imiiing is dune wit l m oscil loscopes and electronic counters to psee
acc umn acy. Fhe scopes tare triggered b’t ’ paperbreak or electr minic light screens.

I IAR I)W l RI’,. I’rc ’ss l urm _ ’ , tm _ ’mii perature , an d st rai n untay he m m re as m t rem _ l .

I u m vi r aa u ! iu im _ ’ uuI t m I  Simu lat iaaui aii m_ I Measu mren ueiii

N ma eru s i r o n m mu m ’ u m ( tu l  s i u mmtu l m _ u t io n i  is done m _ ut t h i s  f m _ uc ’ m lul ~ .
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OUT DOOR FACILITIES

TURBOJET ENGIN E TEST FIRING R ANGE

Diunensions

Time Turbojet Engimie Firim -ig Ramige consists of an instrum iment block h ouse, omie
Lurgm_’ (fixed ) engine test stamid , sm _ v enal smaller mobile engine test stands, one con-
crete pad area and one riiacadauii pad area. Large tm ,mr hojet (or turbofan) engines can
be accomm uodated on t ime test stands. Large or sniall h elicopters may be tied downi
on the pad areas as test beds or targets. Engines can he tested while operating. Aim
adjacent area , avai lable for testimi g fuel cells, is es pe cim _ u l ly arranged so that flammable
tluids can be tested wit h a rn i miim iia l am ount of’ collateral damage.

Weapons/Projectiles Available

hm nu j c’ct iles up to amid including 23 mmmi may be fired at engines , transmissions.
arid power I r tau n e lements using eit h er engine test stands or a tied down helicopter
as a t es t  bed . Pu re blast may he generated using up to 1/2 pound of [IF. Frm_ugmen-
tatio ni rounds mum a t ”  he fired if fragmuments are properly constrained to ensm_ure
com pliance withu sa te t y  requireuiientu~. Fuel cells may be teste ul in an adjacent m_ mre a
u u s u nm n a 11 -30  engine as an airstream source for fire tests.

I nviromimenl

Open air ambient atmmmos plmere conditions arc time om’ul y conditions available at
(i ris outdoor t c s t  f~a dity.

Live/Inert [‘ire

i uvc ’ fire us allowed but fragmiuenting munitions umiust be properly em mmst rm _ u ined to
comply wit h stammdlard operatiu’m g procedures for safety.

Sti f ’e tv  tumid Security) Requirements

A s(auidard opertmt mug procedumre l’or safely is availabl e in I hue Safety Office of
BR L \ st,’ cure tunc ,’ta can he cretu ted to h and le classified equipment and mm ia le rial :
Nm mm _ se v e r , sumice t hus I tucili ty us om _ utdm m m a rs , it could require arm indoor m_ mrea at somt,’adjace n t fac i l ity near time Philli ps A ir Held.

Power Avm_ milabih ity

Puawen us m_ mvt a il ah le up to 220—vo lt , 3 i~h mm _ u~e. Spm_’ cum _ a I rem_juire nmients (engiuie s lturting,
e.g.) are um u et by Imm m ntt ub (e generators.

Observat i a  umu ( ‘ a unu mu l un ical io n

I c’sts mum _ my he ohsc’rs c’m l I r e u mm i tu n m mms t nt mnu mem i t e d h h miaau ’k house usimig t u (‘( 1V (closed
c irc umit I V )  Sr sI s un.
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h i-Fli ght Ballistic Instrumentati on

Iu’i- Ilighit ballistic instrumentati on is riot available since projectiles are normally
lured fnouii lau ncher located iiumu iiediate ly adjacent to tIme test stand. Normal launcher
d uslances are from rio more than 20 to a few feet away from time test article to
iii mini ize projectile dl ispc’r s im m mu.

Ten mui mua l B al l is t ics  lns t ru m i ienlm_ ml iomi

LASER/Ph hO lOGRAPIIY . 1 h i g l m-speed motion camiieras (32 amid 64 frames/see)
and \l ilhiken cm _ m nmer a s (400 f ’rauimes/sec) normally recorul the tests on eith er black and
white or m :olor film. Still phioto gnm_up hi s are also available.

il\1IN (;. Blockh ouse timi uig synchronization for gun and engine functions is
obtammied miornua lly. Usually no attenipt is unade to synch ronize cameras wit h other
m ist ru uiieui tm_ i ( ion.

II I I  ~1 h ‘ IR\ . All noruimal euigine fuinctions are measured amid recorded on hard-
wire instr umnienutation. Oth er sp eeit mh engine functions also can he recorded.

Env iro nnmeuml al Simulation and Measurement

Only ambient sea level conditions are available at this facility.

UTILITY OUTI ) OOR RANGE (R - 7A ) (VLD)

Dimensions

I’hue ut i l i ty outdloor range con sists of a guni niom_ umit located less than 100 feet
l’romn an anumior backstop. Th is tac ih ity is situated omi m_ ipproxiu um ate ly I acre of land.

W d ’tm pons/Prujectiles Available

A wide s t ar i e ty  of hm_ uunc hiers ct ur m lie mmmdc available at tluis ramuge up to and
incl udin g 57-mm launchers. I r m_ m g m ru e nts of from 15 to 240 graimis can be tm c cm _’i enated
f rom 7000 to 13 ,000 ft / sec.  \ special rig exists t’m ur firi n g at d rive shaft s aiim_I
bearu r ugs muu idher load tumid rottu lung m _ u I operational speeds. Target s ite is unrestricted.
l’mm m c c l  iles can he m_ a cce lerat ed ta m the Imy pervelocity range using tw~~stt mge lighut gm _ us
gui mis . Firings can imm, ’ conch ucted at flaumuuiiahle fl umids also.

I nvironmeiut

This rm _ u n m gm ’ is aim opeim tamr I’m _ u c ilmt y.

Live/ Inert Fire

I us c lire um m ay bm_ ’ eiump loyed in this faci l i ty  inmc lud uuig I IF and 111 1 projectiles.
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St i fe lt ’ (and Secur ilv ) Requ irenuents

Stm _ mncl m_ urd opert it imig procedures for sm _ af ’cty at th is facility tire available at time
Safm_ ’ty Ot ’I’i ce of ’ BRL. A secure tm_rca can he created to handle classified mi ’uate nial
,m n m_ I equipu’neuit : Imow evm_’r, it w ouldi huavc ’ to be loctuted in an enclosed building some—
whuc’rc’ in time I ’ h iuhi ips \m r Field arm_ tm .

Power \sm_ uiltmbil ily

‘I hui s facilit y can providle umoruiia l 110 - tm nd 220—volt , 3—pl um_ us e power. Otbuer re-
m _ t u ire memits can lit,’ mm mcl svuth portable ge mme rator s.

Ohsm_ ’ rs at ioIu /,~ ommunictm t ion

)l’sm_’nsation anuc l enniiuii m,mnic m _ m l ion is coumtno lled from a smi’iaIl permanent building
eu si tm _’.

Iuu—Fli g lul Ballistic hi ustru m entatio n

h’ apcr brc ’ m _ a k vm ,’ loci tv u’neasuremi ment us norm a lly dmsem _ I for iui—fl ighmt ballistic
i u m t ’orm uim _ at ion .

Teruniumal B:iIIisi Ic Iuusl ruiuu ieuutti fio ii

A S h R I’l 101 ( )( ; R A I a I  IY. l l ig h u -sp m_’e d niotion cameras (Fastex cameras wit h
I’na umme rates of I 00 to I 000 t’nm_uunes/sec ) record test results.

I I  \h I ,. (‘Imnotiognap his are used to miieasure striking amid mesid ltm al velocities of
the Proim_’c tile. ( ~~~ and lm _ u u nc h uen fm_unc tion times , along wi th velocity um ’measure ui’u e n t s .
ct ami he recorded on m_ u str i p ch art reeamrm ler iii an instrumentation trailer.

t I l l  \I I I RY. Str ip c h um _ urt neeorm _ Iers tire located in tin instrumentation trailer.

OThlls R, Stan dard re cmuvm _’rv i ’u m _ mck s arc availahle f e a r usc in detenunin iu ’ug t he size
and s’elocit r of ’ target penm_ ’ lraf iumg f ragments.

HELICOI’TE R \1 \ IN RLthls BALLISTICS TEST FACILITY (VLD)

I) imensio pus

l’ lue I lelia _ opter \ 1, a iu i RIam _ Ie Btu ll ist ic I cst b’tmcu l utv us located on I acrm _’ of’ hun ch
betw een Rta nges ( u  ami d 7 m _ u m _ lj a c’euit 1(1 I ’ l m ilh i ps Air I”ield. ,‘\ sl’at,’ m_ ’ im _ mI t m ,’st rig t’or strc ’ss iu m g
tm 4— to 8— fa mau l s m _ cl  ion of hmehi c ’optm _’r uima i u u rotor blad e was desigume ch amid humilt for
BR L b~ t h u c ’ Su km ans ky ‘\ i rcm tu f t  l )ivisiomm of United Aircraft (‘orporatio nu. lm’usta lled in a
1 5— Nt’ 30— b amu l s huel ter of tunmmu o r plate , I hue tc ’sl rig cati m mm aiu ita in up to
100,000 i ma mu m nm _ I s of ceum I r u t  mu gt m l l a i m _ u m _ h ,a t i m _ I 300,000 i mic hu—pou nds of hemidl hug mou’nemul omi
hl,umlc ’ test sect ions hi m _ tm i r e , t,lu ur i ume . and after test f ’iri nu gs . Aim 8— by 20— foot trailer f’or
pm_’ is i at lu ic ’ l m _ m n m _ l i r u s tnu m m u ueru f m _ i t p on  is sht~c’ I m_ It ,’ m _ l hiy I /2— iu ich u ~Ic’m_’l platc ’s .
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W etipom is/ Project iles Available

A rtumige of la mmnch mer sizes is available; up to 57—m um for powder charged
lauu mic hmers tumid tip to 0.6 m d i  for ligh t  gm_ us lamunchiers. Projecti les may he fired from
up to 50 feel from time test speciumien .

E iuv i ro im im me im I

l’hi s f ’tac ilu tr is an ouutcloon facility: thmerefore , omuly sea level amimbient conditions
cm_ un be obttuined .

Live /Inert Fire

l rtu gn’uie mi tatuo ui noumic hs cam i he fired if they conform to safety requireme n ts for
c’o u m (a iti m ime uit of f ’ragmeuits.

Safety auud Security) Requireu’nenls

Sat ’e t y  procedures f ’or this facility are currently being generated and will he on
file tu t Ime B R L  Sm_’cunity Off ’mce. Arrangements can be made to handle classified
immaterial a nd svm _ ’t u pm_ i mis .

Power \ s a i l m _ i h i l i t r

Up to 220 volt . 3—ph ase power can be provided to this fm_uci {ity th rou gh nonnuma l
ch.a nm ne ls . Portable gcuuerators can be used to fill other types of Ilower requiremen ts.

Oh servati a ,  n/Co lU PU U mm ica I io mu

() hsc n m_ .a ion can he unaimita ined from an instrunientation trailer or portable
arniior ‘‘ h ima n im h~ prou a t s’’. (‘o um mmnu m u i icat ion is alstu controlled from the trailer .

I n—Fli ght Ballistic Iu’istru meuuta I iou

I I \ t I  NG. h lcctro niic co mm uters are used fmar paperhreak velocity measuremenuls ,

II II I I R Y. Pm_ uperbreak velocity measureumient devices are muse d to obtain in—
lluglmt v d i m ) c n t t ’  rr as ’t ast ire uu iemmts . Two device s arc’ located appr oximii at elv 5 feet apart
m aim _ h ss iv hetweemi lauuncher and test rig.

i’enm uj n m_ i I Ba Il ist ic I iislruuneiutal ion

I ASI R 2 h~h l( ) I ( ( ,RA I’ l lY. Milliken ctunmum _ ’ rm _ m s ( 400 f ’rarmues/sec ) and still phuotognap hms
u m a u r m u u , a l i r  t am e ius m_’m _ l to record test re sti lts . I li glm— spee m_1 riiotmen cameras (32 aiim _ I
(u4 I rames/sm_’c I, I aste s ca u muentas 1100 0) 1000 I’raumi es/ see ) and clurouiographus are also
avail a tile.

l~ 1 L’~L I’ Iectr omi ic c’ou ntm_’rs mm _ my be used.
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TE LE\11 ’TRY. Strain gage measurements are noruuiahly obtaimied to ver i fy  cemitri-
f’uga l loam_ I and liemiding moveumuent applied td ) test seci im)n.

E X P E R I M E N T A L  EXPLOSIVE AREA (Range 12)  ( WMD)

Dimensions

flue I x pe r im mue m’ uta l I’ xplosive Area is located in t he center of several acres. It
coums ists of t m s t ce h c’xp losioui barricade and a two-stage light gas gun. Tlme barrel-to-
t m _ m eet dist amice is 19 feet. An instrumuicuitation amid control van is located approxi-
urum _u tely 200 t’ec’t from the firing site.

Weapons / Projectiles Available

‘[lie ts s mm -sl t am _ ze li g l ut gas gun can propel a 250-grain projectile at 9000 ft/sec.
Wit h a 40-eraiui f ragment , velocities of 13 ,000 ft/sec are obtainable, It has inter-
c hm a mmgea hil c barrels f ’or projectiles fro m .30 to .69 caliber. Fragmiments and project iles
can a lso be fined stahote c h . Wimi le targets sever m_ m I feet square camu he mused , t ime iuuipact
t u u m _ ’ ta is ouilr 4 m m — . I argets may comitain up to 10 pounds of IlL.

Eiuv,romurnemm i

Om’ihy ambiem it conditioums of pressmure and temperature are available.

Live/ Inert Fire

Omi ly inert projectiles are fired. h owever , targets may contain up to 10 pounds
of III.

Sm_ i t e l v (and Sectiri ty  ) Requiremet its

(‘ Im _ ussi f  me s h mmm ateria ls and equipuu’uemit can be accomiiru’uodated at thmis rangm_’,

Power AvaiIab iIit ’~

St anclard I 1 0—s olt power is avt u i Lu Ni t , ’ .

0hser~’alioui/( ompmiupuictmI ion

~ uJ direct obserstul ion ot ’ tc ’sts is pern umil 1cm _ h.

In—F l ighi I Ballistic I iust rume uuta lion

‘S m) in—f l u c’h ut ballistic ’ un istr n mmient m _ ut m i mi is usc m_ h.

Term imial BaIli~t ic Ins tr ui m ue nta lio mu

l ’\SI’ RL I9(U l OGRAPIIY . Two ISO kVA and two 300 kVA x- rm _ uy u mum i ts cm _ m m
provi de I wu a s i t ’ , of c r1 huogo uuah plmo togr m_ u t a lus . I hig h u— spee cl ph otography nor m ally is riot
used .
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I lMlN( , Oscm hl m isemipes am id a ltui m ’u inu mm i foil screens (make —c ircuits 1 are mused to
ti m eta sua re str ik u m mg and residual velocities.

F l ’ I I  N IL TRY.  Str m_ u imm gage technology is available.

Euuviromummuc mut :i l Si umi ulation and Mem_usureme imt

‘So eu ’mv iro umn iem ita l simiiulation is performed at t h is facility.

LARGE CALIBER PENETRATION RANGE (TED )

Dimneiusio mis

TIme Large Caliber Peumctratio n Range is an area of several acres with a large
bu ilding housing photograph amid machine shop support services (approximatel y
2000 yards f ’rou’mi the finiuig site), ami d an instrumentation van , an armore d observation
she ltcr , ami d an armmiored instrumentationi sh elter at the firing site. Large caliber
we m_ upons are f ’inem_ I over chistanices of up to 200 meters at niaterial , component , and
aircraft ttar get s of almost uum ihimited site. Targets may couitain sniall amounts of HF
or sers ice ty pe ordnance ,

Wetmp o m us Projectiles Asm _ u i lm _ m bl e

Large cah it ’uer wc ’aporu s t’rom ’um 20— t h rough I 52-m u m are comuirmuonly fired at this
ra uigc. Shutupec l c hm_ ur gc’s tincl anut ianmmior im missi les may also he f’ired. Whuil e smaller caliber
v. capon tests are nonum im _ ul ly done dun smimaller rauiges, all weapons fired at tIme
I’enet rm_ u t iou ’m Raumge cm _ ant be ums em_ l on the I m_ arge Caliber Penetration Ramige if desired
I c ’ .g., due to ttmr gc ’ t s i /c ’ t,

Environment

‘lest’, at th is rt auu ge arc conducted outdoors at ambient atmospheric condit iom us.
[angel nma (en im _ uh s tam _ m y be tenm p erat m mre comudit ioned using portable Imeatim ig arid cooling
sources, ‘So ot h e r  euivironun’u e mita l s iui’m ulat iomi is done.

L ise Inert Fire

l,us c ’ f i re  n u u m _ my lie done tat t h i s  nauige .

Sal m _ ’ t ( a i im _ I  Security 1 Req u i rem m_ ’m u I s

Range sa fety re m l umr t ,’uneu its tire ava ilable upon request. (‘ lm_ us s ufied immaterial or
e (lm, u i p mmum _ ’n)t can be ~taard’ d at t h mus  f ac i l i t y .

Power \ vailahilitv

‘ S mu t  ana l lI D— aii m_ I 2 20-saa lt , 3—p lum _ use , m _ m uud 440-volt power is available at the ramige .

• Portm _ uhle genuerators are m _ m v m _ m il t mbl e to s ,ut i s f y  t um _ I m _ l i l  io uit m l requireum ieu its ,
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Observat m u  I (‘ommunicalioum

I es ts mtu t ’ he observed t h mro t mg l m visiomi blocks in tIme observation slmelter ,

Imu—J ” hielm t Ballisf ic’ liusl rumenla I ion

I ASI R P110 1 OGRAP1 ft. Still , high-speed mi’uot ion, aiim_I streak cameras are avail-
tab le Ion use. h tas te s  c aui memta s w i t h  frame rates up thirough 4000 f ’rames/sec and
ltc ’ck u m mam i \V h a i l  lc ’V sI rca k c’m_ uu mieras nom mi ma lly are used.

L 1 p tm -a nine l” iehcl I-muiissioui Corporation ISO kVA x-ray units may be used
1 iioru iua lhy m m  orthiogouial pairs ) ton x—ray p h otographs.

I I\ l lN(. (‘lmr onogrm_mph ms (psec accurtacy) are used with paperbreaks or electronic
i u g tmt Sc ’r m_’eti s It) muiem _ usure pmuic ’ct ile velocities.

1IARI)WIRI’, Gu mi fuuictiouis may he instrum ented to nueasune pressure and
strm _ ui u’ u . Measu.mr en ’uc’ nuts ar c recordem _ l omi oscilloscopes , st rip chart records , oscillographs .
or niagumet ic ta pe ,

Terminal Ballistic Instrumentation

[,ASFR/PIIO’RX RAPIIY. ‘l’hme phmotograpli ic amid x- mm _ u y inistrumentatioui doc u—
mmuent cd h f ’or in—flig h t ball istic instr uui ie ntm_ utio ui cami lie (an d muor iuua llv is) used for
ternu imial ball ist ic mi mstr t mi nemitatio n . Time x—nays m_ und eannenas are used to record bot h
hic’t o re ami d behind t lme plate terminal effects.

I hM l’S( ;,  (‘bir or mogrm _ uphms arc used with paperhreaks or electronic lighut screens to
t,Icte nm mu im ’ u e st n ik iu ’ug ve locities ,

I IA Rl)W I RI , Pressure, tcmperatm _ure amid strain gm_ age measurements mru ta v hi,’ re—
ci)rd lt,’d 0m m ma scih loscope , st rip c h art recorder , m)sci llogra ph or ui magmim _’t ic tape.

I,nv iro pu im me ,uIm_ ml Sinuulat ion a ii m_ I Measuren ieiut

‘So eul v u r i ) umumueum ta l  sim mi ulatiomi us (lone tat this faci l i t y ma t hie r t hi m _ uui tem mi perat t ure
cim mi u ,l u l i onun ue t , ims ’ c’I mu mt uleru ~a hs ,

I )AT~ IIANDLIN(, I’RO(’!,SSING

DATA STORAGE ,~ Ni) Rh ” I ’R I l ’ ,V~~l

( he (‘onipumter Stm i u p a art  I’ t m c i lut \  mat  I hue BR I lam _ as ta Itumg c ’ a m ’u m _ I th is t,’nst,’ comiilemeuit
a)t equi puimemit for pmo ccss uuig dat a mm c m l  t uer m_ u umm _ mlo g or m _ h u gun tu l  t’oru im. .‘ \s ’ m_ u i la hha.’ c’duifl —
ptu ts ’r f acilities ummay be tusm _’tl to sI m ) rd’ m_ l a ta cmi e i t h e r  7— or 9—tra c k rnag nmt,’t ic tape on
oni punchuc’ m l cm _ arm _ Is . I hu m _’ faa l low i ng c m l  u mu pu m i enut m_ ’t mm i he usem_l to digit it, ch arts , osc ilto—
grap hs, or film ci vario u s s u es
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[m_’Im_’ r m_’t ud t c ’\ .  I t,’ lm_’corm _ lex , I ~ Pcss m m t c ’r tunuci IBM 523
( m _ uuu g Sm umumu m mary Pumuc lu
Im up u m t : I 6— or 35—umm mmu umc ’ g tu tu s c ’ , spm uc kc ’ lcd , f ’rm _ uum ’mc’ m _ h f ’i l nm ’ u

) m mt limit : t ‘. Pt,’ tm _ i  bdm l m _ m t iomu m_u nic l /0 r pa nelmedi cards
\ I , a e u a u t ’mc tu l io u i : 5\ , b Y , 20X , 3t )\ arid 40X
( ‘o u m u mt s ’ mmu mum: (m4 , I 30, 270 , 405 , and 620
Output I ) u gu ts :  ±5 ch i t s

2. 1 eleream _ ler I 7c . I c ’ h c ’co rch e\ , I v pcwr mt e r  amid IBM 523

lu ip ai l : i k ’ c ,a t  a s c or posit ivc ’ t ’ih nm i m _ a um m _ I e hi m_ i rts I ô— tm m mmm to 12 im ichcs wide Ny
100 1 cm _ i

( )ut plal typed tm _ uh i ul m _ ul ion m _ un i a l ,! im n p d m n ud hmm_ ’cl em _ u rds
\l,a c nit ic~ t i~~m u 2 \ , 4 ‘S . II ‘S
( ‘ ot mmm ls ; nmmmmm : 15 . 35 , 85
Output d igit s: I 6 t, hig i ls

3 . (‘ 1 mm _ art Rem _ ucler . it,’leconde~ I s pcsvr i t e r  m_ u mid IBM ‘S23
Imuput : m u m _ ’gtative or pm u s i l  u s e  I t hin m _ u nd charts di~~ to I S i m ’u chmes wi ci c ’ by

1 _ () I ec ’t

)ut p m _ mt I ~ pc’s! tm _ i lium lm_ u t mon amid /o r  puu mic hiem _ i cards
\ 1 , i : ’ ; uu l i ,a t i o mi : umone ( hirect s i c ’ss imug )
( m u u u m t s  u um nim:  IS. ~m)

O ut pm _ mt  m l i g i t s  ±_ 6 d ig i t s

-4 . Bm_ ’ mmm _ l us I ) m _ utm _ u g rut , i  i ) isn t i ter
l i mp u i l :  I’ilui m aiim _ h c l um _ ur t s  U I ) tam 45 N~ 60 i n ch uc ’s b~ m _ a um ~ lm_’uugt h m
O cit limit : mu m agmuet Ic ’ ta Pt -’
Sl i g m u i f  i ctatuom i : mione ( m _ l nmc ’c l s uc ’ SSiuiai 1
(‘o m _ u n i t s iu i. : 1 000
Omit pUt m I iL! i ls:  5 t , I IL’ i ls

I
,

a i m me m u a , u g m mm ’t im _ ’ tape ( 1/ 2  or I m m m cl i )  mum _ my bc c o m mvm _ ’ rte c l to digital ummag netic ’
tape using tin \st ur clm _, la \ l , u~’ uis ’ t ; c  I tupe ( a u t m s ’ c’ r smO m l S t a t  omi.

Qt l( K-(,00K 1, \I’AIIlI 1 1 1 1  S
1

I herm_’ are mb m l u m u m _ k — ! m u o k  c t a p m _ u b u l u t i m _’s . us s t mc hm , m _ u t t h u s  l’t u c i l i t ~ h u a m s s m_ ’s c ’r, hIm_ uck
, umum _ l w hm tc ’ lm i g l m— spc ’em_I ummautuu ) u i  I’ihuuu s . sti lls t um mc l I ,as i \— rta ~ s em _ m n Nc’ p nm u m_ c’ss c ’t,i s sa t  I u i im
30 mum un iu m les  to tu mm Ii m a i n  at ’tm _’r a test us commup le te m_ h.
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PROC ESSING

System aiim_ I Model

[Nc’ pni mm i m_ mr~ m _ I ig i tm _ ah co imm pmu ter s tame BR LE SC I amid II w imich i tar e off—line supported
N~ tut u I B M 140 1 svst eui ’u t am u m _ h m u— h ouse m_ Iev e lc ap e ch data I com ’mve rte d c:urc l to tape , card
to pniniter . tm _ m i- a c to pr iu i le u ).

.\ Iamgc ’ hybrid coumuputer facil i ty us also avm _ uihah le. This system is an I \ I 690
S\ ‘ t m _ m u m  c’omui prisc’c h of one m_ Iigita l co mm m pmi ter , h A l  640, a u d i twmu amua log comiupt utens , t w o
l ’A1 (-at~Os.

La ngum age

I”OR’l’RA ‘S touch 11 ) RAST can he (used on hotim BRI,l’S(’ I amid II. Time
)\ l ‘S II ;\l~ II progran ’um m um i nm ~ syst e m is available on BR I FSC (1.

l’ OR’I’R.\ ‘S ami d hlOl I hlyh midi Ope rm_ mt ions Imuterpret ert may be dusem _ i on tIme
I \ I  690 sa s teuum.

I iupu I Oti t o u t  Opt iOuiS

Imup t it / ( u mm t  put  mu im _ i~ be aeconup lishmed oii time BR Lt:S(’ I m_ind II s~ stems us itig c’tmr d
rc ’ m _ u t ,Icr . cm _ m d putich . pni n mlm _’r on niiagumet ic tape ( 7— or 9— t r m_ uc k ).

On t ime 1’ \ I 690 s~ s t c ’ mum . te lelvpe. :m_i rd rem _ uden , pr inter or 9—trm_uck magnetic tape
uuu m _ a~ lie mused.

Realtime Interaction

N m u nem _ u l t immmc ’ interaction is m _ u va il m _ u ble tut this I’m _ ac ilil~

1) 15 l ’R I I t t ’  I ION

I tm rnm_ uro i und t ium i e is h igh ly d ependent uponi t h e  amumom _ u nu t ol’ dattu real u mircm _ 1 f rom a
test. h I m _ a c k aumm l sm_ lu te f ’ihu mus c’otu lm _ h im so m_ m I ly he proc’esseui w itluin m_ uu i 1mm_ ai r m _ i f ’ter m_’Ot l i—
pletiom i ol but,’ t es t .  ( ‘o kur I ilun proces simmg co m_ mld rem_ lui rc up to a sv~’c’k.
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,“m _ ’ SN EX F -  INTROI)UCTION

ON l ’ RV I I :W

I h at  portionu ot t Ime ‘SSW ( ‘ ( ‘St ival Surt ’acc ’ \V et u pouis (‘ c’n uter t ho cm _ m tcm _ I tut \\ mi t e
),i~ in Silver Spring, Nil) , wt a , previous ly m it a uiit,’t,i t lu m _’ ‘S( )l I ‘ S m _ i s m _ )  ( Nd m i m _ m i mc ’c

Lu b m i n :i tm m\ I tuuud is rc’I’errc ’c l to Nv its old mm _ mimic m u  t ime I’of l m is u l ie , ‘S( ) I us locatemi
j ust o i m ls idm _’ t ime \~ as hmi mm g ton , I). C.. Rel twtu v ( Im ut e rstt ul e 4 u a 5  omi ‘Sew I lm _ um np s h i rm ’

cmuue ( Route (iSO). l Ime primliary uluiss iomi of tIme ‘SO I, us to c’ca ndmict tu prtlc ~m t a mu ci
55 tar )  tare am ma i\ s is , researc h, dlesigi m . c hevm ’lopu umc uit , test ,  eva lu m_ u t ion . sv st e m lis immt cg nm _ ut mmmi i ,
ami d h eel sd mpport principall y in t umc ’ t a s of surl’tacc ’ m _ ui m d mu m idensca ss a r im_ ire and to comi-
c1 uct i m i s c t  iiital im a ims m itt) related l fields of’ sc’ u c t u ce  m _ u n m _ l technmo logv . Time pm _ mrt uc ’u l m _ ur
techmn ul min ~ turc ’m_ as 11 m m _ ut N( )L supports m_ mrs ’ s trm _ utc ’gic s\ st c ’fl1~, u ’ m m_ uva l niiu ume \ s t e ms , ulidi l t i —
nmm ~ ui ita weapons , dlirected l enuc ’rg~ ‘vea pouis . f muie developnneimt , sm u m_ u ll cra I m _ mrnmm _ mm c nt

s\s imnm’ner sve. upouis s y s t e mmus ,  m_ un t ,h orm_ lnancc’ tec huimlog . To acconmp his im I hu m s tec lm m i ic m _ mh
rc sc ’ m_ m rc hl. ‘SUE hm tms a vm _ ur i c’ty o f cm _ m pm _ u h i i h i t i cs includhiuig st upers otu ic , lmypemsm m ni c , t uui d
ii~ pc ’ rvc ’k uci t~ 55 n m _ I tdmu m ne l s , f ut m_’ les t m_ mn d c’v m _ u li,uatu o mi fa c uh i t , hm_ i l l is t ie ram igc ’s , c\p lo—
s ive tc ’st inn facilities , explosivc ’ processing, Iuyd rohi alh isti es t au mk , orchn u m _ uuu ce m imm _ m teriei s
l m _ u h or m _ u tm ’any . tac ’ uu sl ic cm _ ih ibrm _ ut 0mm fm _ uei l i t y. n iac hem _ ir chemistry I’m _ uci h ity . cl e gm _ a us s uui g ui um_ idel
I :ac ih t ~ . wm _ ’,u p mun s tani k , ma ine test mm _ a nge. ordtmm _ u m ice test rm _ m m ig c’s, acoust ical rtamm e e , vt u l mu m _ ’ i —
m_ mb ih i ty  tm nm m _ l  hum _ u rt , In m _’ss f’aci l it

Fhu c ’ ummm _ u,~onit ~ ia! I he ballistics m _ unmt , l  ordlntiuiec test rm_ u nuge et ’I’orts arc ’ du mid ler cit Iuer
I lmc ’ I Iy m hroh m _ m ll ist  ic ’s m _ u n mt,h Nicchm_ in ics l) ivision ((‘ode 322 I . t ime \h issu l c ’ l) y n m _ a u um ics l ) uvm s m u an i
(‘om_ le 323 ) ,  on t Ime 1 nvino nt uentta l Sin i m m il t at iom i Division I (‘om_Ic 702) . TIme i r mmiu ta r ~ pomm i h

m m f com it tuc l f m a r  tise of ’ t h e s e  fa ci l i t ies is l)r. W . ( ‘ ar stum i  I voni s, t elep huoni e 30 1—3 94 —2 3 1 5 ,

NI RI(’ \ I R C RA F T  SY S F( ’ NiS (SU BSYS ’ l ’ L\l S) TESTE/I)

Flue \( ) I umon mm_ ilIy chu a c ’s mua l tc ’st aiu’ c’rt ml ’I svst c’ml ms on suNs s le umms stu c lu as v, i mugs ,
f ’nsc’ l m_ p ’c ’ . linopti h s i m unm s~ s t m_ ’ imls , mar I’m_ me l cells. I uistc ’ am _ I. N( )l. tm _ s t  s m _ a g t u i  m ist  m_ m rm u uor p ltut e or
c i !  i::r s i lt i  ilar tm _ angels t h a t  s mti mt i lm _ u tc ’ lIme uI m _’ u m i to be tc st em _ I.

SURVIN’ ~ItILI ’ [Y/V t L\I’,RABlLlTY I’ ~( I L ITIE S OVERVl l~ \

I lucre inc t iunc ’c’ a i a u l a a i u t  ball i st ic ’ lc ’st fa ci l i t ie s kac ’ated at time \Ol., t svm a  i n— f l i g h t
Ntu lh i tic l e t  fm _ ac ulitic ’s tu tud a tcnu n im u al bm _ m hhis tmc t’tic’uiil ~ . 1 m m t u m _ i m l u t i o t i , t h uere  u s  ti shmoc k
te s t  f ac i l i ty and a nc ’w es p h a si m a m i d ynuammu ics m m npt i c ’l mtatu c ’ e. I hu csc ’ I’m_ mc i l it i t ,’s l mm _ mvc ’ u mi sl r m i—

t t m_ ’t i t a  i i  b i t u l l i s l i m _  ramm e d ’s ui f nu mmim a t’c ’W c m _ I  to S70 fee l  tum id s t u ns f ’ n ammm ti ll ci ms uroum—
,m ua ’ii tt ml su nmm uml , at aomm c .u l am _ ut ) il u I ~u ’ 1 mm sum n l a l e an i uN m c ’i u l m _ u ur m_ ’ouia,hi t  u ans . I lie t luree ti m_ loon
bm _ m ll i s t im _ tm _ s t  I’aa., u l i t ies l ut is t ,’ sm_ ’vm_’re hi mmm i tm _ ml u o u i s ss t t l u  rc ’gtur d lam t Ime u m ’ umm g ot c’ s p l a i s u s m _’
c l c t u a i i m _ u t  i uua, ’ rotund ’..

p

91
p



J TCG /AS-76-l)-O 0 1

SS

I lie ~~~~~~ m _ a c’m_ ’ c’ss tu a tIme NI) ! is h a~ b u i g h a s v m _ u y .  p m _ a rt i c u lm _ u m iy Iuule rstatc ’ It ’S m _ uui mi
l m m I m _ ’ r s t . a l c ’ O~ 1 b m m _’rt,’ is n c i t h uc ’r mm _ m u t acc ’ m_ ’ss t m a t iuc ’ fa c i l i t y  nor tub’ t i cc ’ess i1c’ m _ I i ’ i )~ , I t a l c —
I’a am’e tat lc’,usl t c n u i u u i r m _ u l m’olut ur i c  liv rom _ ud ss ’otm lc l hm_’ required l i a r  a n y  mu i u i c r i t u l s
t r. a irsp a am ’ tm _’t,l t a,) ‘St II I ma r I s ’sI rug.

M A I N  I I N  NN( I I .\l3Rl(’ NI ION ( \I~ NIII LITY

l h m _’ m u u uu i i te uim _ mn c e t u m i d t ’m_ u hum ’ic’ m _ uf iu a um c tapm _ mh i ih t uc’s ta t  t Ime \ ( IL tare s in uu ilat to t h i mase m _ ut
inmost l tahor tu Ni i’ ic ’ , A w  id e  s t i r ic ’t~ m f  spcc ’ u ti  I pua rpo sc ’—I pc i te ms cm _ i ra be I aNnealed

r m u v c s c ’n, ‘ i s m ’ rm im i mc ’ m i t — f ’un’ u m mshr e c l  m i um _ u i n tc ’ n m m _ ummc ’ c ’ It ir t t m _  imis iii t hic ’ invc ’ a i l u i t ’ v suc h tas i m ui g h ut
Nc’ )a c’m l m a r i t ic ’m _ I m _ i t aim Ohici ’ m _ i l !u m ui tu l l’a t msc ’ t m onuumtu hl~ us n u l l co uidm u ct c ci tat \( )l -

LOGIS 1 ft NI Stll’I’O R I C Nl ’NI t I LITY
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INI)OOR I’ ACILI [I I S

I tUtU - IOU I IIII’E RB NLL IS’ I’ I( 5 R \N( ; l  ((‘ ode 323 )
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Live /Inert Fire

In general, only inert projectiles are tired. Small point-detonating projecti les can
he used , hut th is would have to be coordinated carefully with the NOL prior to
use.

Safety (and Security) Requirements

(‘lassified materia ls and equipment caii be accommodated. Central control
coordinates all safety-related functions. No personnel are allowed to observ e outside
of centra l control during operations.

Power Availability

Because of the indoor and highly controlled nature of this facility, power avail-
ability for weapon usage is not a problem.

Observation/ Communication

This item is not applicable for th is facility.

In-Flight Ballistic Instrumentation

LASER/PIIOTOGRAPIIY. The range is instrumented over 870 feet of its length.
Drag measurements can be made over 785 feet , w hile stability can be measured over
340 feet.

PRESSURIZEI) BALLISTICS RANGE (Code 323 )

Dimensions

The Pressurized Ballistics Range is 300 feet in length of which 1 54 feet is
instru m ented. Range diameter is 3 feet with the exception of a 2~~foot section
5 feet in diameter.

S Weapons/ Projectiles Available

I hm~ facility can test up to 2-inch, ~00-gram project iles (to 3500 ft/see). A
maximum velocity of 2 1,000 ft/sec may be ac hieved using a 7-gra m projectile. Two
2-stage , light gas launchers and 15 powder launchers arc available for use. Both
smooth and rifled barrels from 1/4 inch diameter to 4-inch diameter are available.
User launchers may also be accommodated.

Environment

The Pressurized Ballistics Range can simulate atmospheric pressure from 0.5 mm
h g  to 5 atmospheres .
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Live / Inert Fire

Projectiles fired from gas guns are primarily inert. Small point-detonating pro-
jecti les can be used in this facility hut this would have to be carefull y negotiated
w i th the NOL prior to use.

Safety (and Securit y) Requirements

Classified materials Sand equipment can be accommodated.

Power Availab ility

Because of the indoor and highly contro lled nature of the Pressurized Ballistics
Range, power availability for weapon usage is not a problem for t his facility.

Ohsen’a t ion/Communication

Because of the special nature of the Pressurized Ballistics Range, observat ion
and communication is highly restricted with only post-flight data reduction and
ana l~ sis  available.

lu—Fli ght Ballistic Instrumentation

LASI R/PIIOTOG RAPt lY. Spark shadowgraph stations (24), each producing two
orthogonal views , are distributed along the 154 feet of this ballistic range. These
shadowgrap h stations can obtain extreme ly accurate (0.0 15 inch location and
0.1 deg ree orientation ) data over a w ide range of temperature and pressure. X-ray
photograp hic stations can be positioned near gun muzzle for sabot studies.

TIM IN(;. Timing is accompl ished using electronic (accuracy 0.2 Msec) counters at
each station. Gun functions are also timed using electronic counters.

T FLIMF TRY. There is no current capability for telemetry in this facility.

OT IW R, Muzzle whip studies can be done using h ail gage (circuit/magnet)
instrumentation on the 1.27-inch light gas gun. Acoustic measurements of shock
wave phenomena can he made.

Tenninal Ballistic Instrumentation

LASt R/PII0T0(;RAPHY. Two x-ray photographic stations , each producing two
orthogonal views , may he positioned 5 feet apart to record impact data.

TIMING. Timing is accomplished with electronic counters (2 j.~sec accuracy).

TLLLMLTRY. Strain gage technology is available.
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Environmental Simulation and Measurement

There is an extremely wide range of environmental simulation capabilities avail-
able in this indoor facility. For instance, t he atmospheric pressure can be simulated
from 0.0007 to 5 atmospheres. Foreign gas injection can reproduce a variety of
different atmospheres.

Planned Expansion/Modification

No facility changes are currently planned at this time.

HYPERVELOCITY IMPACT RANGE I (Code 323)

Dimens ions

The Hypervelocity Impact Range I is 25 feet long and 6 feet in diameter. The
last 5 feet is the target area. Access port is 2 by 4 feet.

Weapons/Projectiles Ava ilable

Light , aerodynamic shapes less than 0.5 inch in diameter can be launched from
3000 to 20,000 ti/sec using a 2-stage ligh t gas launcher. Other launchers can be
accommodated.

Environment

The atmosphere in the test chamber can be varied from 0.2-mm Hg to
I atmosphere.

Live/ Inert Fire

No live projectiles may be fired.

Safety (and Security) Requirements

No personnel are allowed on the range during firing. Classified material and
equipment would be difficult to handle.

Power Availability

The enc losed nature of this facility makes power availability not a problem.

Observation/Communication

No realtime observation is allowed. 
-

In-Flight Ballistic Instrumentation

Only terminal ballistic instrumentation is available.
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Terminal Ballistic Instrumentation

LASERIPHOTOGRAPHY. A Beckman Whitley 192 camera (framing rates to
5 Msec) with associated square wave light sources can record impact, spallation and
residual energy data eit her before or behind the target impacted.

Two flash x-ray photograph stations (two orthogonal views) 5 feet apart provide
projectile terminal ballistic data.

TIMING. Electronic counters provide timing data for the camera light screen
actuated x-ray stat ions.

TELEMETRY. Strain gage type instrumentation is available.

Environmental Simulation and Measurement

The pressure in this range may be varied from 0.02-mm Hg to I atmosphere.

Planned Expa nsion /Modification

No modificat ions are currently planned at this time.

OUTDOOR FACILITIES

EXPLOSION DYNAMICS IMPA~1~ FACILITY (Cod e 322/242)

Dimensions

The Explosion Dynamics Impact Facility is a bomb-proof enclosure with interior
dimensions of 9 feet 6 inches by 7 feet 11 inches, 8 feet high. Access to the interior
is through a porthole 33 inches by 8 feet.

Weapons/Projectiles Available

Shapes representing fragments or projectiles up to 20 mm size can be launched
from 4000 to 8000 ft/sec using a 2-stage gas launcher. Projectiles strike targets of
up to 1.5 pounds of explosive.

Environment

Tests are run at ambient atmospheric conditions only.

Live/Inert Fire

Either live or inert projectiles may be fired. Targets may contain up to
1.5 pounds of explosive.
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Safety (and Security) Requirements

The facility is cleared before test firings. The facility has capability for storing
classified material or equipment.

Power Avai labi I~y

Only 110- and 22a-volt power is available.

Observation/Communication

There are no facilities for realtime observation of tests.

in-Flight Ballistic Instrumentation

Only terminal ballistic instrumentation is available.

Terminal Ballistic Instrumentation

LAS1 R/PHOTO(IRAI~HY. Photographs are taken through a viewport using a
Dynaflex camera (25 ,000 frames/sec) of the terminal flight and explosive interaction.
An expendable light source provides 3 msec of illumination. A 300 kV flash x-r ay
with two heads is available for certain applications.

TIMING. Timing information is derived from the photographic frame rate.

TELE METRY. Strain gage technology is available.

Facility Expans ion/Modification

Improved photography using a Super Dynaflex camera (100,000 frames/sec) is
planned.

AIR LAUNCHED SHOCK TEST FACILITY (Code 702)

Dimens ions

This outdoor facility has a projectile free-flig ht range of only a few feet after
it emerges from either the 20- or 22-foot launcher. There are no restrictions on
latera l travel due to the short distances involved.

• Weapons / Projectiles Available

Launcher barrel diameters of 2.25 , 3.00, and 5.00 inches can accommodate a
wide variety of either inert or explosively loaded projectiles. Either wooden sabots
or nylon sleeves normally are used to adapt the projectiles to the existing barrels.
The use of customer-provided guns is not consistent with the concept of the

• facility.
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Environment

The terminal , free-flight portion of the facility is outside and subject to
ambient cond itions.

Live/ Inert Fire

Both live and inert fire projectiles can be accommodated in the facility.

Safety (and Security) Requirements

V isual safety interlocking with a deadmari switch is the primary safety
mechanism. No realtime observation is allowed.

Power Availability

Only 3-phase, 110-volt power normally is available. Generators/converters could
be made available as needed.

Observation/Communication

Both observation and communication are limited due to safety and facility
configuration.

In-Flight Ballistic Instrumentation

All instrumentatio n is oriented to the terminal ballistics including impact ,
detonation and fragmentation.

Terminal Ballistic Instrumentation

LASE R/PHOTOGRAPHY. High-speed movie cameras provide projectile flight and
impact.

TIMING, Camera frames rate plus counters for gun/launcher functions provide
the majority of t he timing.

TELEMETRY. The air launcher is thoroughly instrumented so that all launcher
funct ions can be accurately obtained. This includes both peak and continuous pro-
ject ile acceleration (800 to 3900 g’s) as well as a muzzle velocity (500 to 1200 ft /sec).

DATA HANDLING/PROCESSING

DATA STORAGE AND RETRIEVAL

The majority of data collected at these facilities are in the form of photo-
graphs (optica l, laser , x -ray, or shadowgraph ). All data are manually read from the
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photographs and keypunched on computer cards. Since computer facilities are avail-
able, the data could he stored on disc or magnetic tape. Timing data are recorded
from digital counters and are keypunched also.

QUICK-LOOK CAPABILITIES

Photographs are available from 10 minutes to I day after the test. Data reduc-
t ion from photographs would require approximately I day after receipt of the photo.
grap hs (this is highly dependent upon the length of the test , instrumentation
configuration and amount of data to be extracted from t he photographs).

PROCESSING

System and Model

The NOL Computer and Data Processing Facility operates a computer facility
equipped with a CDC-6500 computer system (138K core) with one 6638 disc system
supporting four 854 disc storage drives and three 84 1-4 multiple disc drives.

Language

The following languages niay be used at this facility :

1. COMPASS (assemb ly language)
2. FORTRAN
3. SNOBOL
4. SIMSCRIPT
5. (‘OBOL
6. BASI(’ .

Input/Output Options

Input/output may he accomp lished with the following faciliti es:

I. (‘ard reader
2. (‘ard punch
3. Line printer
4. Magnetic tape (8-7 track and 1-9 track )
5. Gould Electrostatic Plotter.

Realtime / Interaction

A time- sharing system with 64 remote teletype or teletype-like terminals, three
(RT displays, a (‘DC-243- l GRII) Graphics terminal, and three remote batch
termina ls is available for use.
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DISTRI BUTION

Turnaround time is highly dependent upon t he amount of data required for a
test. E)ata requirements could probably he fulfilled within I working day after a test.

DISPLAYS

One 24 3-1 GRID Graphics terminal and t hree remote CRT displays are available
for CDC-6500 computer facilities. High-speed camera films can be projected.
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ANNEX G - INTRODUCTION

Overview

That portion ui the NSWC ( Nav a l Surface Weapons Center ) known as the I)L
I)alilgren Lahurator~ ) locate d at l)ahlgren, VA . and was previous ly named NWL
Naval Weapon’. Laboratory ). 1)1. is located in I)ahlgren, V A. just off U.S.
I liL’hwa~ 301 and the I’utomac River. The station contains approximately 4400 acres
ut land on which are located firing sites , tes t areas , support shops, an airfield and

t Ike huildines . in addition. I)!. has an instrumented water range over the Potomac
River of app roxim atel~ 2~ miles in length and 5 mile.s in width.

ihe 1)1. assi ned mission is to conduct a comprehensive program of warfare
analysis , research , development , test evaluation, system integration and fleet engi-
neering support for surface wart ’are and related fields of technology. DL has been
t h e  Navy ’s main shore-based ordnance materials test organization since its inception
in l~)l~ .

I he pr imary point of contact for use of l)ahigren’s facilities is Mr. Jack Loving,
te lephone 70 3-~~ 3-74o8 .

GENERIC AI RCRAFT SYSTEMS (SUBSYSTEMS ) TESTED

The full gamut of aircra ft vulnerability gun ballistic testing is available at I)L
from armor plate through airc aft structures , aircra f t  propulsion systems and total
aircraft testing. Antiaircraft  programs constitute a major program e ffort within I)L’s
Ui iSsion.

SURV IVABILITY /VULNERABILITY FACILITIES OVERVIEW

Si\ major tac i l i t ies or ranges make up the maj ority of the DI. aircraft oriented
ballistic test capa bility. These facili t ies are :

I. Machine Gun Range
2. Main Range
3. Antiaircraft Fuie Range
4. %Iissilc Tesi Facility
5. l’erminal Range
6. 1 xp los ive I- xperiniental Area.

None of these ranges are totally contained as indoor ranges. h owever , there are
individual parts of each range that are either wholly or partia lly indoors. Live explo-
sives can be handled on all ranges.
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~(‘UESS

The 1)1 has .i multitude of access opportunities . l’he l)riiflarY access is U.S.
I1 ighwa~ 301 running from Baltimore. MI), to Richm ond. VA. In addition, there is a
4000—toot runs~ av on the station for the landing of military aircraft . Air freight
norma lly is handled through National Airport in Washington , I).(’., and transported
to DL. ltcni s which excee d highway limitations may he delivered via the Chesapeake
Ba~ and the Potomac River on barges. A railroad is available on the station , but
there is no access to outside commercial rail facilities.

MAINTE NANCE/ FABRIC ATION CAPABI LITY

The maintenance and fabrication Lipabilit ies ot I)L are extensive. I h e y  range
from t h e  norm al one— ut—a-kind I ~pe laboratory tabricati on capability up t hrough and
including standard maintenance on operational items required for initial or follow—on
operational test and evaluation.

W(; ISTICAL SUPPORT C\ P ABI LITY

Since the 1)1. pro~ ides in-ser~ Le engineering to the Fleet and acceptance testing
b r  gun and rocket s\ stein’ ., the logistic a l support capabil i ty for weapons and
animuilition is ex tens ~’. c. Comp lete taci l i t ies for exp los ives handling, assemb ling, dis—
asseiii hh i t ie .  and lu,’ ing .ire in ch se proximity to all firing ranges. Logistical su pport
b r  a i rc rat t  s~ stems am i d components can he provided by t h e  nearb y Nava l Air Test
( enter. Patu x ent.  \ll).

lNI)OOR FACILITIES

MAC HiNE GUN RANGE

Dimensions

[he Machine Gun Range ~~~ns ists ot ’ five completely enclosed firing hays , four
partially enclose d firing hays , and one open firing range. t h e  partiall y indoor facility
can handle up to 3—inch—diame ter weapons, including 57—mm antiaircraft guns. The
light armor range has recently been included under the Machine Gun Range com-
plex. Ihe indoor ha~ s are res tr ic te d irom firing anything larger than 30—mm due to
the inahiIit~ to reta in t h e  round in t h e  sand butts. UI the t ive indoor firing ranges .
three arc 100 beet long and terminate in sand—i’illed bulkheads. One hay has been
lengthened to 200 feet and large access doors installed to permit locating aircraft
fuselage se c t ion s in the hay for bullet impact tests. I he rema ining bay, which is
used For light armor evaluation, has target positions irom 30 to 160 feet and termi-
nate’ . in an S F 5  ste ci exp losive chamber. The indoor firing ranges are all approxi-
mate ly I 5 led w ide by I S leet high. On the open afl(1 part ially enc losed ranges .
projectiles ciii he fired out onto the river range either at barge mounted targets or
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remot~’l contro l led pilot less a irc ra It  I i i  gets. ( )ne o f these ranges has a gun em place—
itient in .t Iemn p~rature con ditioning ba~ t hat l)e rm liits firing of the weapons at
ex trem e tc in l~ ’r~it Ures .

WeaponsfProj ect iles Available

un sv ste m~ ~ 3 inc hes or less can he te s ted in the Machine ( un Range
t a cm lm t i e s . la re e  cali ber guns have been fired on the open ranges under special cir—
cu in\t nices . Ptoj i~ t t ies as large as ~ inc h have been fired tor wat e r impact from the
emp lacement in t he te m perature conditioning hay. Projectiles fired on the indoor
ranges at limited to 30— mu m n s m aller. Fargets of ar m or plates and special test
section s can he ac~untri iod ite d on all ranges. I he light armor range has an armor
pendulum to allow positioning of the armor plate at various angles of obliquity to
both the horj iontal and the vert ical .  In addition to these capabilities , Ii’. e warheads
may he used b r  targe ts wit h appr oval of the Safety Officer.

Specia l barrels are available to provide controlled yaw of projectiles for impact
in a i r c ra f t  com iip :ients .

Environment

I emperature conditioning chiani hers may he used to condition gum s, exp losives ,
or inert i tems to te m perat u re extremes rangine from +200° to -65 °F. Temperatures

i i i ~ be contro l led in the tempera t nrc conditioning tiring hay from —70 ° to +140°F.

Li%e Iln ert Fire

I ye lire can he accommodated on all h a s  of the Machine Gun Range up to
t he pr ‘ icc ti le si/c limits stated. Safety regulations tor this area prohibit detonating
inure t han 10 pounds of IlL.

SafeR 4and Security) Requirements

Standard ‘ a b e t  v procedures ar e fol lowed fur all indoor t’ac ilit tes ts  at the
I ~ 

( ;un :~ange. In addition , t here is a firing switch interlock at the firing
co nt ro l cen t er  b r  each of the weapon bays .

( lassi t ed weapons . a mnrunition , and equipment can he accommodated at this
ran ge.

Power %~aihihiIii~

All ty pes d norma l wc ,i p ni power are available at t lie Machine ( un Range,
sa r~ ing I ruin 110 to 440 V \( sing le and 3—phas e . 60— and 400—cycle and 28 VI)(’,
t he lat ter  being cri t ical 1 r a i rcraf t  gun developm ’nt testing.

S

103



JTCG/AS-76-D-O0 I

Obse rvat ion (. oiiriuru nica lj on

\ l i c h i r ne cnn t e s t s  can be observed only from behind t i re firing hay. Limited
( ( l \ ch sed circuit te levis io i i  ) is used iii sortie imidoor and outdoor operations . Au
cx t e u u s i s  e con i r r iu i nicatmon s\ stern is used by the Machine ( timi Range faci l i ty in order
to coor dinate all t a c u h u t  tes l i nc . A nuiltich..~ ael , land l ine/Vh lF I M  comn rnu i i icat iom is
s\ stei n pros ides re liable voice comliillt imiicat ions to/ from all fin rig br idges , range con-
tro l oI l ice  range l’oa ls . range s t a t io ns , and iristrt i mi ier itati on facil it ie s .

In -h I iu~h i Ballistic Instru mentation

l \ ~~FRPI I( ) k ) GRA Pl I ’t .  A wide range of photograp hic capability ex is ts  at DL.
ri riging I r mi ~ by IC) stil l cameras uip t hiroughi u’t ra_ high spee t m otion hlicture
carr ic ’ra s wit hi bra me rat c s  up to 2. ~ mi llion frames /sec \lot ion picture t u rn Si/c ’s of
~~. I ~ 3~ , and 70 mm are avai la ble. Sequence ameras . strea k cameras (w i th
equiva lent v~ rit ing spee ds up to 6000 frar nes 1 sec I, l a ~~st ic synchro cameras , and o t h e r
s~ ec ia h purpose cameras are avai lable. A Model I D I tuag ’ ( onve rter (‘amera . capa hle
of b uinel ion ne as a fra m ing, strea k , or stro be, provi des the capability to record
t imne—r esolve il s patial and intensi ty  data for a wide var ie t y  of lumimious transient data.

I I ~I I N( . lillic’ code generators broadcast I R lG—l4 timing signals and other tini ing
des ices arc ’ c’S tens i. c l~ used w i t h i n  the Machine Gun Range due to the requirement
to ohtai~ hu iglily accur a te gun functioning time param eters during the early stages of
gum des  e lop rnent. \ c k)c it\  data , keyc ’d to ti m e code generators , are recor ded on
1 4 tape channels . Ii ig l r—sp c ’c’d printers , an d osc illograph recorders .

II LI Ml IR \ . [he Machine Gun Range uses hardwire instrumentation to
mlle isui rc ’ and record gnu function parameters and project ile muizile velocities.
l’ressut r ~ . I rce , I c c  e l c ra  t loll , ve locity, displacement , temperature , an d St rain are t re—
quem it req ur rernent s. Nomma llv 14 tape chari nels are used for the majorit ~ of the
test  Inc . ln)wev e r . 32 tape channels can he provided under special conditions. A pr~je c tm le e locit ~ dc le rm ining sys te m has the capahi lil v of realtime printout arid
recor d rr lg individual round velocit ies leasing the harry’) at ratc ’s of fire ol up to
6000 rouiu, ls/miri. I lie closed firing ha~ s miorniall y have ve loc i t y  data terminals
80 feet front a gun em np lacer uem it. Photoelectric screens amid magnetic rings are the
pnrnrary sources of s e lo c i l y  inf ormat io n.

I erm imnal Ballistic I nstru menla ti on

I \SI  R P1 R) IUGRA PIIY.  All ca m era s used for  in—f l i ght instrumentation also can
he used or t e r rn i r ra l  ball istic instrumentatio n.

I lashi m ad ioL’ rapll~ ca rl be provided b~ nnohile units. I it h ier 300 or 600 k \ units
are availahle. ( ( I \‘ can also bc used in eit h er the inuloor or the outdoor hays.

L!~ 1_ !~~~ . I r m i r i i r g  informat ion is provided by high—speed car r i e ras  amid chron—
c ’rap his ss it hi yar n o m s triggering devices.
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I Ii \l I I R\ .  l’henmnocoimp le st r~mi mn gage , and other target parameter measure—
nient s cai n lie ia rtl ss irc ’d to t .e  rar rgc instru m enta l inn center and recorded on
mniag net my’ tape or osci l lographi .

Environm ental Simulation and Measurement

I \ t em lsise te mli perat ure conditioning facilities are available at the Machine Gun
Ranec. Several heatimig and cooling ovens are available throughout the range area.
lhc rc i re  o temu per a t t i re ytinn d it ioneul firing hays that fire onto tine river range. A
tcmiipc rat t i re ‘t id  it mor n ing roo m is 25 hy 30 hy 24 beet anul con tains a gun emp lace—
merit s. hmi ch can bc used Iii lire down the river range. The temperature cain he
controlled bet ss ecu - 

~~
() and + 1 40° F. Addition al conditioning chamhers totaling a

so lunne of I .5() i) lt ~ I ee l c a m i  he used to temperature condition both explosive and
in ert m t e r r r s  user a t i n g e  of — 6 5 ° to + I ( 1 0 1 .

Spec ial cor i~h rt io r mi i i g  enclosures can be fabricated to meet special requirem ents .
Portable h ea t i n g  and cooling sou rces are available Ion use if req uired.

OUTI)OOR FACILITIES

MAIN RANGE

I)iii iensi ons

I lid \ l a i rm Ra nge is located adjace n t to the Poto m ac River. rue gun line is
located to form contr numous rangc’s t hat average 1 200 feet  of hand range amid app rox i—
r r na t e h~ 2 5 ruik’s of w a t e r  range with an average widt h of 5 miles. Air space above
t he range rs res t r ic ted to ensure that aircraft tra ff i c is not penmnitteii over the range
during te s ts.  Firing ms controlled from four imidiviulual test stations.

Weapons/ Projectiles Available

un e m p lace m ents suitable fo r tiring all types of Naval guns up to and in-
cluding 1 (~- incIi guns are located at this complex. At least one gun of each type
current ly mn Use by the Fleet is available for test and evaluation of conventional
ordnance co m ponen ts a rid for research anul develop m ent of new weaponis syste mn is.
I i rc ets  can he located as far ;mwa ’, as 1 100 feet at the river ’s e dge and on barges
I urt lner (l ilt in the river. An AM Ml plat fo r mu i . 104 fe e t  by 40 feet  and mainta ined on
s t c ’c ’l pilings 5 I c y t  above the water surface , is locateul 9400 ~ ards from the Main
Range gum line. 1 lie AM MI ‘~~t’vy.s as a stably’ platform for various t~~pe targets an d
for launchine rocket propelled target vehicles toward tiny’ gun line for gun fire
in te r ce pt.

Environment

( unditioning c a bmn ets for conditioning ammiiunition and related components are
available for te m perat u re ranges from — 100° to 1-500°F. Sonnne of these cabinets have
liii u r n id it y control. u ri ng y’ niplacenients ate in the open.
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Live/In er t Fire

live fire may be emp loyed on t ir is range , up to and imicludi rig I 6—inch caliber.

Safety (an d Security) Requir.~rnents

Firing froni the Main Range is controlled from four individual locations. Visual
and radar surveillance of all ranges is constantly maintained during firing programs.
Firin g train angle is limited to Iromin 5 to I 5 ulegrees , depem id ing on predicted maxi-
mnuinn range an d whethner the projectile is live or inert .

(‘Iassif ’ied weapons , ammu m nition, ami d equipment can be accommodated at t inis
range.

Power Availability

110 , 220 , and 440 VAC power (sinigle-p hase, 3-phase , 60 and 4 iO  cycle ) are
availah le at all s ites of tine Main Range. 110 VD(’ power is also availab lc.

Observat inn/Comniunicat ion

l) irect observatio n of linings is not only possible , hunt mandatory as part of the
saIe t~ requi iremnerit of t inis ratige. A muiltichannc’l, land line/VHF FM communications
s~ stem prov ides reliable voice co m munications to/ f ’rom all firing hfidges , ra nge
co n trol office , rangc ’ boats , range stations , and instrumentation fac ibties ‘‘hIF and
UIIF AM transc e iv e ca pability is inclumded at Range Control ’ for ground—to—air
comnim ni ii nica I ion.

In-Fli ght Ballistic Instrumentation

I \S I R Ph l( ) W( RAPI IY. A wide range of ’ photographic capability ex is ts  at 1)L ,
r;iiiginlg I rom nn 8 hi~ 10 still cameras up throug h ultra—hig h speed tinot ioni pict nrc
ca m eras w ith frame rates up to 2.5 million franies/sec. Motion picture film sties of
8, 16 , 35 , ;mn d 70 mm are available. Sequence cameras , strea k cameras (wit h’
eq uisale nit  writing speeds UI) to 6000 frames /sec t , ballistic synchro cameras , and
ot her special purpose cameras are available. A Model II) Image (‘onverter Cannera ,,_ _ —‘~~~

capab le (it functioning as a framing, strea k, or strobe caniera , provides the cap~b4fif~to record ti mn e— rc ’solved spatial arid iritem isity data for a wide variety _ p1—i’uminous
Ira usient data. 

- ‘

h IM IN( . IRI( -B tinning is generated at a ce ntral location and is received at all
nn naj o r mmn strunne m ntat io n i and pIn t graph~c - sites. ru nning sequential counters amid specia l
counters a re available fur tinning of gun function events. Velocity ring counters are
also asa i lable , as well as radio dopp ler ve locim eters whic h provide velocity versus
t inny ’ data.

Fl LI M kIRY .  lot  hardwired systems , the capa bil i ty cx ists for tIne nieasurememnt
of any parameter norma lly associated with gumi firing. Pressure, t’orce, acce leration,
ve locity. d isplaceme mit , temperature, a rid st na inn are f ’req uent req uirements. Signal

106



JTCG/AS-76-D-O0 I

condition mnig tot all data requiring a data responnse to 2 kI I, can he perforn mned at
the test site , converted to a FM/FM nnultip lex (2 4 channel capabi lity ), arid connected
via a single coaxial cable to tine recordi n g laci l ity. Rc’nnote cali hration n is perbor rneul
usin g u V III I \l touch tonic”’ s~ stein.

I ) iscr etc cabling is emp loyed hetwee mi ty ’st site and instrumentation t’ac ili ty for
nriu lt iehannel hugi frequenc y data requ iremim ents. All data are recorded on analog tape
I R l( ~ 1 3 1 )  w i th  strip chart arid osc ihk)grap hic reprouh uct ion or digitizing available.

Two I’e lemetrv Ground Stations are in operation at t Inc 1)ahlgren Range. O ne
stat ion is located behinul the gun lin e at Main Range employing fixed “fan beam’’
antennas af for ding complete range coverage to 20.000 yards, with a vertica l beam-
.~idthi tnt 40 degrees. Flue second system is contained in an 8 by 8 by 10 t’oot “Sea

~an ” arid is configured for portable operation. This portable system is intended for
downrange operation increasing the l)ahlgren telemetry range capability to
30 .000 ~ards. It is also ideally suited to ship hoard inistallation , and tempo rary u Sage
on ot her  ranges . A NA () vers ion of ti le PtJT’l S anitenn ia tracking syst e nu is included
inn t h is systernn providing reliable antenna trackimig of teleniietry augmented missiles
and protectm les .

1 eIy’nnetr~ frequencies within tine 1435 to 1 540 M hi, hand ariul 2200 to
2300 \I I It hand can he received by both sv s t emn ~. Minimumni antenna gain is I S dBi.
I)c’mot lulation capahiiilues i’.~j st for all IRIG 7 I/2~% PBW channels, and (‘BW “B”
c hannels. PAM l’I)M decom mnutation sy st e ms are available. All data are recorded on
analoc i i l ) c  .s mt l i  oscillographic and strip chart reproduction and digitizing available.

A p~ rtahIc ’ recy ’ rv ing sys ten ni for RI fui,e test mn ig has rece ntly been established
on t he I )a hrl g re n Ranng c ’. A duual rd’ceiVe concept is utilized , one in tine form of an
e lectrically swe 1 t recei sc ’ m , continuous I~ scann ing the spectrum of interest . and pro-
vidmn ig panoramic display of same. lire seconud receiver is employed as a data re-
ceiver ss i t h m sel ect a ble II- bandwidth and demodulations for imitel ligence extraction.
TIny’ data receis er is s las ed to  tIre swe pt receiver. Frequency coverage to I Glli is
cuirr nt ly a’, ailahle \‘, i t t  5 pan’~on capa bil i ty to I 8 (ill ,. A 4 channnel instruniientation
ta pe reco rt f y ’r is mi d uyly’d wit Ii t in rs s~ st e n]] ,

Terminal Ballistic Instrumentation

L\SI R /I’I I( ) I ( )( RAPIIY. Most \ la inn Ra nniz e firings ter m in ate in the Potonuiac
Riser wi th  optical t hr y ’odolite stat i ons tot t lc term i i i mni m n g tine point of water impact.
When I he l i r u m me t c ’ rrr l iniates on land. ca mueras used for im n—t l iglr t ballistic instru rn ienta—
t io mn nnnay also he used to recor d term uinal e f fec ts .  A 3—channel . 300—kV pulse x—ra ~
s~ stc ’Iil I)c’ rrnl itS radiograp hic .1 tidies of exp losive phennonic’na obscured from optica l
view . Auxi l iary equipment such as counter cinronnograph am id high—speed canneras
perrrnit dy tern in ir ia t i in of fragruen t ve loc ily arid pall c’ m s .

l IMING . Ve k icit ~ co ils are used for ca lculation of ’ terminal velocities.
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rE LLM F’FRY. Temnninal ballistic ulata are obtai mned on Irardwired instrum entation
fur close land targets and can he collected from a number of range stations located
along the entire water range on the Virginia and Maryland shores.

ANTIAIRCRAFT FUZE RANGE

Dimens ions

Tine Antiaircraft Fuze Range is located in fron t of and to tire southeast of the
Main Range. Its length consists of ’ approxi m ate ly 200 feet of land range and tine
Potomac River water range. There are 1 2 gun emplacements located on the range.
I’teven of t h e  firing sites are used for guns and rocket launchers . The remaining site
conita ins the NOMAD ( Naval Ordnance Mass Acceleration Device), a centrifuge used
to test missile firings under load,

Weapons /Projectiles Available

Projectiles and rockets up to 8 inches inn diameter can he accommodated at this
range.

Tine NOMAI) cuntrifuge may he used to bold targets under simulated loads of
up to 30 times n ormal gravity at 20-foot radius. Armor targets mounted on the
centrifu ge can he im pacted at speeds up to 160 ft/sec to simulate in-flight
do nd it ions.

Enviro mn ment

Six te m perature conulitionning roonns give tIne Antiaircraft Fuze Range the ability
to bring projectiles . projectile propellant charges , amid missile motors to temperatures
ranging fro m - 110 ° to +200°F. ‘Fotal volu mme of those temperature conditioning
rooms is more than I 3 ,000 ft 3.

Live / Inert Fire

This mamige can acco m modate live fire up to and including 8-inch guns and
roc kets. I raguienting munitions are normally used.

Safety (and Security) Requirements

Blast shields and heavy steel baffles provide safety protection for this facility.
‘rhere are also protected outside work areas and enclosed walkways between
buildings.

(‘lassified weapons , ammunitio n and equi pnnient can be accotnimod ated at this
ra mige.
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I’ower \sa i lahilit~
11 ( 1 , 220 . arid 440 V \ ( , si n g ly’ amid 3—p hase, 60 am id 400 cycle am y ’ a~ mi lable at

t h i s  r ,t i i gc ’. Inn acicl i t iom i , Jmss c’r gc’ mn er ~m tm n n g equipment is avai lable to sU I) I) ie mluen it
exist  i rig r iw ,’r at t ine f i rm ire site.

Observat ion/Coinnnnunicai ion

No close direct obser v atiom u of tine target is perm i t te d l io ss ese r , (‘(iv is avail-
able for renniot c’ view i mug.

In—Flight Ba Ilist Ic Imn stru nnen t ~i t ion

LASI R ;PI lOI0 ;RA PI IY. A wide ru ing,’ of pfiotugrap lnic capabi l i ty ex i s t s  at 1)1
rumnig inig t ’rinmn 8 by 10 stil l ca mineras up thro ug h u i l t r a — h i i e l i  speed motion picture
cameras wit ii iran ire rates UI) to 2. 5 million fr a mm ucs / sec. Motion pictunre film si/c ’s of
8, I 6, 35 , and 70 nu in are as ailahie. S~q u me mn ce canuer as . str ea k ca i imer ~us (wi th
y’ t t i iv alc m nt wr i t ing speeds up to 6000 f r a r r i c s scc), bal l i s t ic  s’~ muc luru camer as , um ni cl other
special purpose caine ras arc’ available. A Model II) Innagc ’ (‘o mn vertcr ( ‘am nie ra, capab ly ’
il function ing as a fru~nnn ing, st ry ’ak , or strobe ca mnu er um , provides tIre capahil it~ to

recor d t imnn e—rcso lve ul spatial and intennsity ulata f ’or a wiule var iety of I urn mn nous
ran s ic’ nit t hat a.

J I M  tN t , . I R ( —h 3 tin n inng is ava i lun hlc. Fmn ir in ng sc ’quem it ial co um nnters and special
i i in tc ’rs are is ,ii lahle for t innum n ng of gur u f t im ict ion n events as well as detonnation e v e n t s ,

\‘e loc mt ~ ring cou n ters are ava ilable. :ms well as radio uloppler ve locin nic’ters.

I I I  l \ l I I RY. For hrardwired systeri ls tine capability exist s for tIlt’ mr neasume nnue nut
ii an ~ pa rannrc ’ t r  mn u rn nra llv associate d svn t lr grin lin ing. Pressure , tom ce , acce lerat ionn ,

s& locit~ . tl isp la c c ’ nn i cmil ,  Id’mm if )era tu re. uimnc l st rain are frc ’ i luy ’nf re q umir em en nfs . Signnal corn—
dit iu n nmn ig Ion all d ata mcquini nig a data response to 2 kIlt can ]  be perfor mnned at the
ty ’st sit e , converte d to a I NI !I M mm i ul tmp icx I 24 channiel capabil i t y I. an d co nn mi ected ~i.m
a s n ne’lc coa xnal cahle to tine recordin g f ’aei lity. Remote calibrat mo nn is performed using

\ 11171 \I “touc h tonic ’’ s~ stenn .

I ) ms c m ete c um h l inn g is c m n i p It)yed hc tw c c ’nn tc ’st site am id imn st run uen u tat io n u facility for
nm n u ll ic i i a n imr c ’I h igh treq iic’ncy data requirem ents. All data arc’ ru’cor dc’d onr annalog tape
( I  1< l( W 13 1) Wi t  ii strip chart anti oscillograpinic reprouiuctiomn of ui ieit izinng availahk.

A portable r e ccmv m n ug sysl c ’nni for Rh f tnz e testinng has recc ’n nt ly beenu established
ori r hrc I ) , ihi leren Rannee . A dual me yy ’ ivc conicept is umt ilmi ed , one inn t h e  form of ann
e l c c t n m c a l l ~ swe pt recL ’ !s ’~ comu t imnuousl y s ca n imrim ng tine spectr tm m l) of in terest , annul pro-

• vidi irg pa mnoran nic c i isp luiy of sa tir e. li~e seeoniul receiver is employed as a data
1dc ‘iver wi th sc’ly ’y table IF bandwidth aind demnnodu lat ions for intelligence c’\ tr ~)ctfl)In.
liii’ c fat tm receiver ns s I t ,  cd  to tine swept receiver. Frequ ;ncy coverage to I Gi lt is

cu rrentl y available wit in exp ummu sio mu capability to 18 GIlt. A 4 cham innel instrum nne nitation n
Iu m l ) e reco r der us im i clu ided wit h t h is s~ st c ’ mil .
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Tennimil Ballistic ’ Instru mentation

LASI R/ PIIOTOGRAPHY_ l’ine same ph otograph ic capabilities availab le for in-
f ligh t ballistic mnstrunuientat ioii are also available for nc’corcling ternniinia l ef fects.

II \1 I N( ;. I RI( ;—B tinning is available. Velocity coils art, used f’or calculation of’
ternni imial s elocily .

Ii I I \ t I I R Y .  1 ~rnrnim ial ballistic information is obtained by lnardwired iristru—
mn ne ntatmo nn or pIrotograpIr~ for c losc’ land targets arid tronn a nunnnher of range
sI , it ionns located alon g tine ent ire water rannge on tine Virginia and Mary lan d sinores
for ohserv imng and necuru lm nrg te nmnu it na l ballistic eve nts on tire water range.

MISSI LE TEST F~ CIUTY

Dimensions

Fine Missile ‘lest Facility range is adjacent to the water range and is suirrounded
on t hree sides by a large amount of open area. There is approximately 1000 yards
of lami cl range arid tine water range also may he utilized whuen desired.

Weapons/Projectiles Available

Fire Missile lest Facility is primarily u~,ed for testing rockets of up to 3 feet in
cli a m nneter and 2000 pounds. Additionally, hiowever , snnnall—to—niedium ca liber projectiles
nuray be fired on this range. Rocket sleds are also available to propel components to
innn pact s with antiaircraft shells to simulate mid-air high —speed encounters. Test itemnn
ve lucittes of I 500 It/sec can he obtained.

Environment

Open air annhment conditions are tine only conditions available at this outdoor
lac il its

Live / Inert Fire

l ire Missile I est Facility can accommodate live fire up to an equivalent of
100 p o u n d s  Ill . I ragnrienit inig nnn un itio nrs munay he used on this range.

Safe t~ (and Security) Requirements

Person s work ing at the Missile lest Facility are required to be familiar with the
many special pu rpose s ire lt c ’ rs am id the safety regulations governing their use. Tine
fa c nI i t~ o f f i ce , ammnrunition preparation roomnns , anti annn hient storage magazines are
Ioc ;mted in a honub-prot 1 humildinig underneath tine fire control bridge. A facility look-
out arid f irm rig director sumpc’ rvise all tests.

( Iu ms s nf med W ea pomr s . annin nnunnit ioni arid equipnnent can he acconiunnodated at this
ru m nrc ’t ’.
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Power Availability

Post c’r gy’ n ner um t ing c’q u im pnne m it cumn st ipp k a nn~ P~ 
155 c m  req uirc ’y l f ( nr lest s, I I 0 a nnd

220 \ \ (  sim ngl c- p luas c’ 60 II, pe r nm namn c ’nit h nn rsta lletl .

Observation /(‘onnniul nical iomn

I es ts nnna~ he observed t irroughr s.u f et~ glass wi m ndows . (‘(TV , or ann opt ical
periscope. A mnnu lt ic i nu mm imn el . hamid hiuic ’~ V Ill I’ Ni conn mnui r iication ns sys t c’nn pruvidc ’s re-
liab le ‘~ o myt ,’ co m ninum uicati om is tof t’ronu all firing hnidges , ran ge c tu nntro l off ’ice . rut nngd ’
boats , r u mm u g e stat ions, and inn strum nn entat ionu faci l i t ies ,

ln—h ’ l i ght Ballistic Instru m nnentat j oi n

LASh R/PIIO FO( ;RAPII Y. A wide mang~’ of phuoto g rap hic capabi lity ex is ts  at h)L ,
ram ng imng Ironnr 8 by 10 still camnieras ump thnrouigh ultra— inig ir speed nnuot ion pict lire
ca mnnc ’ru us St it In frame rates tip to 2.5 mnihlion fra m es/sec. Motion picture f ’ilm nn sizes of
~~ , 16 , 35 , annul 70 mmii are ava ilable. Sequence cameras , strea k ca m eras (wi th
e qu m mva lemn t svrit inig speeds up to 6000 tran un cs/ sec ), ballistic s~ ne hru ca m eras , umni d o t her
special purpose canrn e ras are ava ilable. A Model II) Image (‘onnverter (‘amera , capable
of fu m nct ion um n ng as a t ram nu inig , strea k, or stro be cam nner a . provides the capabil ity to
record time—resolved spatial am id intensity data f ’or a wide variety of luminous
transient data.

FIM IN( ;. I RIG—B tinning is available. Additional tinning capa bility can he pro—
vmde ul b~ h igher reso lurtion time code ger ierato rs . c hironograplns , ami d caninera fra m ing
raty ’s .

1 1 1 1  NIl I R’.
~ Ion hnaruisvireul systems t he capability ex is ts  for tine measuirennent

of a n n’s puuran rc’ter nnor mnial hy associated wit in g u m  or roc ket f ir i ngs. Pressure , f u urce ,
acceleration . ve l u icr l y .  tlisp laceminer it. temperature , annu l stra im n are frequent requure minennts.
Signal con ditioni n g for all d ata requiir inig a data respon se to 2 k lii can n he perf ’onnnned
at tine test site , converte d to a I:M/I NI multip lex (24 cham nnne l curpahility I, and
c innecty ’d vi u m a single coax a l cable to tine recordir ’mg fa c i I i t~ . Remote cahihration is
pertormneui using a V III / I M “toticin tonic ” system.

l) iscrete cabling is ennployeul hnetween te st site and im n s l ru m nnientu mt ion facility for
mnn u lt icinannel higin I rd’quenncy data req uirennents. All hata are recorded rim amnalog tape
f IR l( ; W il i with strip chart and osc milu) L’ ra phrie reproduc’tion or digit izinig available.

Terminal Ballistic Im ns l r i nm nne nt ati o n

LAS LR/PIlo ’Rx ; RA1’ hlY. Tine s um nnne photographic capabilities available for in—
fligint ballistic instrumentation are also available to record teri nr inra l events . Inn
ad(Iition, nrnobilc ’ radiography units cain provide 300 amid 600 kV x -rum y cumpum bili t~

TIMING. I ermrn inial ballistic tinriirlg is gc’n~’rally acc ’orrrplishu’d by phouogruiphic
mmiea nns wit h IRlG-B signatures.
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11 I I MI IR\ ’ . Ternniinial h allistic inform nation i is ohtainieul fri )nii Inardwired
inistru mu entat iou .

OTh ER. Arminor plates or other targets mnay be supported at ob liqunties fronin 0
to 75 degrees wit in a penndulunn-type target holder.

TERMINAL RANGE

Dimensions

I’lne Ternninal Range is approximately I m ile fronn any oth er major facility. I’ine
total lengthn of tine faci lity is 1000 feet anti it is bordered by the Potom ac River
w .mtcr range. Tinere are a total of 10 firing sites at the range. At nin e of t h ese sites
tine arniior may be positioned at varying degrees of obliquity. Seven of tIne tiring
sites have fixed gun-to-butt distances from 15 feet to 200 yards. At all tine firing
sites tine ability exists to fire into specially constr ’rcted boxcars tilled wit h sawul urst
for tine recovery of projectiles.

Weapons /Project iles Available

The Terminal Range can accommodate projectiles up to 24 incines in diam neter
and 5000 pounds. Current ly on the tiring hinne are 3- to 1 6-inch rifled guns. 3- to
24-inch smooth bore guns, and a 4-inch light gas gun capable of tiring projectiles of
up to 2-1/ 2 pounds at 10,000 ft/sec. Tine ligh t  gas gun commonly fires sahot rot rnnds.

Environment

Open air ambient atmospheric conditions are tine omily target conditions available
at this ourtdoor fac ility. All rounds can be conditioned to any temperature level
prior to firing.

Live /Inert Fire

Both live and inert fire can he accommodated by this faci lity. Large t’rag-
meriting m unitions m a y  be used with nornnal sa fety conditions observed.

Safety (and Security Requirements

I)uring tests it is necessary tor all personnel to take shelter in authorized
bomb—proof sh elters. Tine firing control bridge, inn additiomi to beinng a personnel
sine iter has facilities for storage and off ’ice space.

Classified weapons , annnnunition, and equipment can he acco nm nnodated at this
range,

Power Availability

110 and 220 VA(’ arnd 1 10 Vl)(’ power is available at the ra nge , in addition,
power generating equipment is avail ah ’ule to supplenriemnt power at tine f ’irimng sites,
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Ohser~ at ion ‘(‘omnm nnuinica t join

~s t n close d irect observati om n of tine target is pcrmnnitted ; h owever , opt ical pen —
scopes arid ((‘I V ane available. A mn nu ltichr an ne l lau d line/Vh F FM communicat ions
s~ st e nnn lurov icies reliable voice co mnmnumnica tion to/ f rom all f’iring bridges, range control
office , rangc’ h’uoats , ra n ge stations , arid innstruime m nta t io n facilities.

Inn—Fligh t Ballistic lmns tru m nnemit at loin

LAS1.R1PI1()fOGRAI’} l’t. A wide range of ’ photographic capability exists at I)L,
rangi ng  tronn n 8 by 10 still cameras up tinrougln ultra—h u gh speeuh motion picture
cameras St mt b r  f rame ruites up to 2.5 nnn i ih io nn t’ramnn es/se e . Motion picture film sizes of
8, I (n , 35 , umnd 70 nnn nrn are available. Sequre nce cameras , streak cameras (with
equivalent writ ing sp ec’dls up to 6000 fna nnnes/sec I. ba llistic synciiro cameras , and other
s pecial purpose can ureras are available. A Model II) Im age Converter (‘amera , capable
(i f  fu mnc ti onninig ums a franniing, strea k , or stru he caninera , proviules the capability to
record t innne — resol vc ’d spatial arid intenisit y data for a wide variety of luminous
tra mnsie nit data.

I IN1ING. IRl(;-B tinning is available. Additional ti nning capability is provided by
cam niera f’ranrn inig rates . c inroniograp his . ari d w h en required, hniginer resolution time code
genie rat () rs.

l i i i  Nil 1 Ri. i n r  hiumrdwired sy stems t Ire cumpahi lity exists for tine measurem ent
ot ann~ pa ru m nnct c ’r niormina lty ass iuciate c i wit h gun t’irinng. Pressure , force , acceleration ,
vcluc it~ , disp lace min ennt . temperature , annu l strain are frequent requiremnients. Signal con-
ditmoniinig for all data requiring a data response to 2 kihi can he perform ed at the
test s i te.  conn ’s er ted to a I NI/ i’M mnru lt iplex (24 channel capahihity ) , and connected via
um sinng lc c u num s ial  cable to tIne recordmnig f’ac ility. Remunote calibration us perfonmnned using
a VIII I NI ‘‘ to u c h tulle’’ ‘tys tc ’nnn.

l) iscrelc ’ cah linng is em nnployed between test site amid instrumen tation facility f’or
mnnu ltic l rannnnel higin frequency d ata req t rr iem uients . All data are recorded on analog tape
( iRI(; Wh3 I ) ss tIn strip ch art arid oscil liugrap inic reproduction or digitiiiing available.

I 5511 Te lennic’tr y ( rotnmid Stations art ’ inn operation at t ire I)ahlgren Range. One
r stat io n us located belrind t hnc ’ c’iini Imnrc ’ ,it Nlam nr Range enn ip loyinng fixed ‘‘tan beam’’

a mn te n inruus a f fording conrp iet t ’ range covc ’ ru mg e lii 20,000 yards , w it hn a vertical heannn—
w idth of 40 degrees. I Inc seconn th s~ stei n us con itau nn ed in a 8— by 8— h~ 10—foot “Sea
Va n ” amid is configured fur portable opc ’r.i tmon l . I hu m s portable system us imite mided f’or
dow nnrum nngc ’ tiJ ieruut ionn inlcr c ’asm ,ng t ire i)ai nlgr u’mn teIcm nnetr ~ range capability to
30.000 ards. it is also it lc ’ u mIl ~ st i i t u’ui to s hr m p ho.irth ni rsta l lat ioni arid temr nporary usage

• of ot h nt ’ n r n  t o e s . ‘N N \ I ( ) version of ( h Id ’ Pt I I S anitc ’ nnn n a track iing s~ s t y ’ mr r us included
inn ti n s s~ ste  nrr pros th ug n ~‘hnah Ie , m n n t t ’ mn n r u m t ra c k mug of t e l e imic ’trv augnnnennted missiles
arid projct: t nit ’s.

1’e Ie mnne t r~ trc’ t l uc ’ ncmc ’s ss t I n  r u the I 4 ~ ‘ to I 540 NI iii hand amid 2200 to
230() Nil It band car l  he nec c i t  c t l  I~s but t Ii s tj t  ions. Niumnunnru nr i annte mn n na gaimn inn I S dBi.
Iknriodulat iuunr capabilities e xist for all I R l( , / I ~ 2 ,~ i’BW chram nm nu’ ls , annul (‘13W “B’’
ch an nels. PA Mj 1’l )Ni decoin un urui tu it ion s~ s te i r ns are ,ms ~u ml u mh 1 lc ’. All data are recorded on
analog tape wi t h t )s cm ll i iu ’ rap llic u mn m t h st r i p ch a rt  ncp ro f i t c t i o m n  a nnu l d ig n lmzm nng unv uumla ble.
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Tenu nn imnal Bz ill is t ie im ns tru m en f at ion

lASt’ R P h  IO Rx;RAPIIY. l int’ same phutographnic capabilities available (‘or inn—
f ligirt hallist cs are also ui’s uu i la hlc ’ fur ternn imiah ballistics. In addition , nnuobi le radi—
ogra piiv tuniits cain provide 300 annul 600 kV x-ray capabilities.

TIM IN( . \‘elocity coils a nnul hnig in—speeu i pinotograpiny muna y he ursed for terminal
ballistic t mnninig. I R i( ~—I3 ti niing us uuvai lahle.

FELl NI FTRY. Terminal ballistic information is obtained wit in irardwired
inst rumuienit at iomi.

EXPLOSIVE EXPERIMENTAL AREA

l)jmineuisions

I iic ’ Lxpkns ivc ’ i’x perun inennta l Area is a 1 640-acre range separated t’rom the main
1)1 grounids hy tipper Nl umc hnodoe (‘reek, Major test facilities located in the area
mm nc iude su irve ’ secl s tat ic  detonation arena sites varying mi  size up to 90 t’eet in radius ,
d rop tc ’st to wers , stat ic  t h rus t  stands . thernnial test retaining cages . slow cook-of ’t ’
f’acm h i tv,  last co ok - i t t  I f ac i l i t y ,  shrock test facility and I Ii’ vibration facility.

%S ca~)ons Pn)jec t ilcs ~taiiaiuie

t he I ~plositc ’ 1 xperiuniennta i Area is used to comidu ict environmental and safety
t e s t s  (if ex plosive ordnianice arid rocket motors. Tine surveyed arena sites are used to
deter m imne ter nnnina l effects ch aracteristics of warhreads , bom bs, arid projectiles. Vulner-
um hi lmt v tests w it in devicc’ s conitai nnim ig large quantities of explosives can be conducted
in t hic ’sc ’ um rc ’ m nas .

Lunviro mi mcii

Open air amnihient conditions are tine only conditions available at this outdoor
faci l i ty.

Live / Inert Fire

Rocket miiotors wit h up to 50,000 pounds th rust amid explos ive ordnance witin
up to 1000 pounds of lIE or 2000 pounds of pnopellamnt can he safely handled and
tested in t ine Exp losive h xperiu nnenta l Area.

Safety (and Security) Requirements

Pers uuns workinrg in tile I xplosive I xperimennta l Area are required to he fannniliar
wit h tine many special purpose shelters and tine sa fety regulations governing their
use. I here are thnree control centers constructed of arnnor plate to m ouse personnel,
nnonitoring equmipment , and data acquisition innstrumnentat ioni. From these centers tire
major test areas mnay he viewed wit h periscopes , CCTV. or an arrangement of
mirrors. ‘I’ine faci l i ty offi ce and ambient ready service magaz ines are located in a

114



JTCG/AS-76-D-00 I

onu u h— pr & so t  b u i ldin g. il uirr mc um des uirc ’ usc ’ s I to ss n I u it ~ ‘ s a n  i t s l t ’ ,t ~i l c ’  \ i

t hurc ’ct ,s t u un n c i um fu ic lily look—out s uu pcrvi s c ’ uml I te s ts .

l, iss u t neil ‘s’s c u  ir is , ,  i m nntr iumnul ion, ,i ni ’ sI 
~
‘ u upnnnc ’ un i car l  he acco u nt I s  u cc l n

i l iCc ’,

Put.~ er AvaiLihiiit~

I It ) , 220. ,mmnd 440 VA ( ’ , s i ng le— arid - phia sc ’. (it ) c~ d c iii ’ , us .ui hahnl ’
i i i ’. In u is t s ht u o i i ,  ‘osse r gem lerat i nu g c ’ quunpmun c iu l  us , i ’ sa i humh lc ’ to sui pp lc ’nnlc ’ uut  e \ i5r

;‘~s \¼ e i  uut tire t e s t  s i tu ’ s ,

Ohsu’r~a t ion (‘umnniinu mn ic ’atioun

I c’ s t s  ire ohsc ’ryu,’cI by ( ( I V , o l nt mc ’a l tnc ’r isc ck’s . s u u f e t ’ s elu iss w i l l s ’ i ts
nnrnrr o rs.

I u — Fligh t  Ballistic ’ m ust ru m n n em nt u r t ion

I ASI R PhlO IO(~RAI’IIY .\ svic le ra uic ’e of phuotogra pl iic ’ cui p u ih m l i t \  c’ \ u s ns  at 1) 1,
r ,u rn g i in g tronn 8 by 10 stil l ca mun eras up t lnnanug h uhtru i—hig in speed n m n ot i onn go n iii
c~u t iu c ’r ;js ‘st t In t r a u i i c ’ rumtes up to 2.0 minil l ion i I ratni e s sec . Nhts tmom i  P i c t u re  i i lm rn s i/cs ol

I 6, 3~~. a n d  7() m mm ii are avai lable. Sc’s luennce ca fli eru ms s t rc ’,ik c a nnnc ’ ras (‘st i t t
c’( h umm ’ su u lc ’ m n t ‘s’s r i tunn cz speeds up to 6000 fra i nn e s sc’c E ba llistic ss nehru cut Iu i i ’ r lt ’s unnic i s i l l

• ~~~ Li,I l purpose can nic ru ls ire availa ble. A \Iodc’ I II) lunnage ( o un s er r e r  ( ,o l l c ’ T ; u , e , u is ~ub Ic
1 tui nctm ( nn iin g .is a tr am m ing. strea k , or st ro be canier;u . provic lc ’s t ine cum p umh i h i t~ to

Ec ’c (ird tum nne—r c ’ ss ) ls c ’si sp at ia l and unntc ’ns it~ c t u m tu i for a ‘ss ide vumric ’ tv  s i ~ lumn ninious
rui ns ic ’nl t data.

I I N I I N  ,~~ Ih(l( ;— R t i nn i ng  ms available. A d d i t i o n a l  t i mn r i mn e capu m b ih it~ us ‘ n o ’ s i hed iu~
cuinuic’ra t r u m n ni u ng ra tes . c’hrrnnuograp lrs . and w h n e n n requi irc ’c i, iriglrer rc ’so hu i t i omn t i m rn c cO LI c ’
ec ’’~c’r ui t o n s .

I I i l M i  I Ri, I Inc mn nstr uu m i nentur tmo n n s’s stenni s i t  tIne I xp losr ’ se I xp e ri nnnc ’ntu u h \rc ’a
us capa huIc ’ of measurunng suic ln para mln c ’ ter s as blast, tc ’ nnnpc ’ ru it nrc ’, prc ’sslui e , s c ’ Ioc ’it

t s , k vni ) rumt mo nn , stra m n i . uiccc ’Ierat ioun , t im nre and circuit c s i l n s t , me ls , More t inan ~4 ( I k I Li
I NI c in um m nnnc ’ hs uirc’ 1i ’sa i fumble to record I hic ’se l)aru mm uic ’ t c ’rs.

I ermimnal Ba Il ist it’ Instrunneunta (iou

I A Sh H I’Il~ I o ;RA PhIY. line sauu ie pi rot (ng rap lnic cu i pahi h i t i c ’s ~i ’ s u u ihahIe lot i n n—
f ligh t b , u l l mstucs arc ’ a lso u ms u u ih a h u le  fur tc ’ rnnn in~u I ba l l r s tm c s . Inn u m c l dmtm onn . nnno hilc’ ruic hi —

~‘ n s p i i ~ u um nu ts cai n pr t is m i hc ’ 300 uunnd 600 k\ ’ x— ru i~ cuu g ahi h ml ic ’s .

l l\ Il \( ,, \‘ c ’ Is  tu it ~ scr c ’c’ nus u m mn d inmghn —s pe u ’d pinotugrap iny nni ,i~ bc used I sir tc ’ r nn ni nn u i l
ba l l i s t i c  n u r u ing .

l. h i I N i I I It ‘~ I c’ r mnnm nru m l hum ll is t ic unn t on mmra t munu is obtained ‘ss it In hr,mr ul ’ss ure~Iiris trim m m  c ’rn 1,1 tu  ( m n

h I S
p
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I) ~I S. i I . S . N i ) h I~”~
( , h ’RO( I SSIN(,

I ) S . I  %, S lO R S.~~h ~~I) R h I  Rh V .S. L

liii’ nn ruu j o r ul y of s Ia t , i  co hl c ’ c tc ’ th it t h o s e  I l i c i l u t u c ’s is inn thc ’ t o rm ni  of phuol sg r ch i s
‘ 1 c i i . l,is~’r , x— r a ~ , so  sh uu u c io\ ’s ‘0 mp h uu m n tl uuu t e ro t Id t i  ~ c ’ rc ’corc l unigs of ’ hnu u rc lw irc ’ d tim

au n~I t o  n t u im o I i u n m ns. NI , l , i t , u  I c o  f ro nu n pluotograp ius c l i i )  hic kc ’\ pumnc hicd on cu innn—
p u mtc ’r card ’ , ~u n5c ’ ca ) n n ip ui tc ’r f a c i l i t ie s arc ’ ,i’s a i ia l ’ Ic ’ . t i c ’ d um tuu essumlc l  be store d urn disc
tu r nl nu u g rnc ’t mc I i

i( k- LOOK ( S.i~ S.BI I I I  II S

l’ I iot s t ’ r i 1 ’ i s  umrc ’ , i ’ sam lu uhul c’ from ui f e w  m u t i n i e s  umf te r  um te s t  tor s—ru ts  u mni c l hul ;ok
m d  s s i n i t c ~ f r lun n Is as mnruch a’s 4 c l a y s l i t e r  or a color t ’i lm nn. () scil log r um mnns of innosl

hnuirt l’ss urc ~l I i u 1 5 t i c s u n s  cann bc ‘, ,‘‘sc ccl nneu ir rc’ u ml t mn un e .

i5RO( h SSI’s ( .

S~ s i u’mn n um intl Model

Is sm nnrpu m tc ’r um nc l Iurtu i p rs i ccs s im ng sc’r’s icc ’s are g r i t ’s idec h h~ a ( I )( (i ’ I )II s’ stc ’nn i St it in
three ( l’I ii ‘r H E R  ~4 (‘ l ) ( — l 7 7 4  annul ( I) ( ’ — 6 7 1 3 1  ar id Ilurc ’c’ I \ l  (~~lt ) s  c ’ s i u i i ppc s.I
fo r  reum it mun e in put s i t  datum t h ur i nuig h u mni opt ica l  li n k to thc ’ raduir s’s s tc ’un s in t l ic
l~ ) t s  w u , uc Ru ’s cr.

I net mum cue

l ine I ’ s ’ s  inc l , unuc ’ u iu uc e s nuu: i ~ bc used uit t his t u m c i l u t ~

I. ( ( r\ 1l~ N’ sS l u s s c r t i ’ I \  l , i rnt ’ i i , u r ’ c ’)
. I () l

~ i R \\
3, ‘5N u uhu Il
4 , S i \ ) ’ -o R h t !

‘, ( ( I~f~)I

ii, if \Sl (
7.

lm n pu I On tim t Opt ions

l nn t i u t s o u l p u t mnua ~ be acc unm npl is lred ‘ st i l t I h ic ’ to llowunug I u u c r h u t  ic ’s:

1. ( , t rc h rc ’ udc ’r
. ( arc h p i muuchu
i, I ur ic ’ pru m utc ’r
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4. \ I u c u m c ’t ic tape

~~, I ;(itiI(l I k’c t  ro stui t i c  480 Plot tc ’r
o, Pun per t a pc ’ rcadc ’r
7 . ( ul co nm np ‘ s I tu ut hc ’cI h5lo tter

5 Str m nmnn h c ’rg— i) umtag ra plurc s 40(sO I Ni icruit il nur P lot ter ) .

Realtime Inuteract inn

S. t in ui c ’-s h u uru uu c s~ s te r n  ‘ s ’ s mt  In 40 remno tc ’ te lety pe or te letype wi th (Ri display
t e rn nmn nui hs . m u d  t ” t ’ s  2 -4 ( rap hucs tc’rn nu u muals arc ’ av um ilui btc ’ for  usc’,

i)1St RlBUTiO~
lur n n u i r t iu un r c l t irmrc ’ is h igh ly cic’peir dc’nn t upon time annro umnt of data required for a

test . I ),i t , t  requirc ’ ulnc ’nts cou ld probably he fuul fill ed wit h in I working day after a test ,
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S.~~N l~X H - INTRODUC TION

US. l RV l L ;~%

1 Inc ’ \ V i( (~‘s , t ’ sa I W c ’ a p s i u n s  (‘c’u ntc ’r) locuited in ( ‘hum ia Luikc ’, (‘A . is an n act  v u t ~ of
t i ) c ’ \Nt ( ( N , i ’ s ,t l  Nlatc ’r iui l (‘ o nnnnrnan ’u d L l I t ’ NW ( en n np hs s ~ s ,ihout 4 1)0( 1 ci ’s h a m s annul
1 000 mmn i l ntar ~ persomi ne l.

h inc’ flu us s io u u u f  N W (  us to ‘‘connc luct um prog r ; m m mn of wuir larc ’ ania l~ s i ’s . rc’seu nrc ii.
s i c ’ se l s t p n mue m i t .  lc ’st , c’ ’ s a luat iunn sy stems u nut e g r ; t tu omn . annul h l c ’et c’nigimne e rnnig support in
N,iva l s’s c’upo ns s\ stc ’ml is annul to conc ln ic n u u i ’ s c ’s t g i n  5 5 ) 1 5  m t  rc’ I u utes l  fields of scic ’mlce
and Icc  lr niolug

I h n~ NV5 ( has devc ’Iopec l s it c  In h r ugiul ~ suc c c ’sst  oh ‘s’s d’uuhlo mis as t ine Smc ic ’w unn dc’r,
2. 7

~ - m nc Ir rocket. /.uui ni, ASR O ( , S hurik c ’ , annu l IsIs Ile~ c’.

I hic ’ e nn t u rc ’ Ruunds huirg Is~as h \ i ss iu ivc  ‘‘ H’’ I n c a  m i d  ,t h s iu u t  0) t nt t ine (‘ h nm na Like
, i rca um rc ’ Ust ’di for t e s t s  un nc l e s ,ul i u ti onms . NI ~~‘ u s t  t hu c ’ h~’ i ’~il’. nustr iunine nute d test
t a c u it ies are cunicc ’ n i t ru mt ec l on or about t h u  ‘ sum 5 n r~ bed sf  ,i t o rn n nc ’r I t he i s t s s cc ’nie hu u kc ’
‘ s ’ s h i c l i  c o v e n ’ s  t ime ssottiI ’s ’sc’st crn qu i l t e r  s i t  t lu c ’ ( lumnu ~m 1 uk: area.

Fhic ’ bed of t hrc ’ ci r~ iur kc ’ us f l ,u t annul s u r e .  tdeaIt~ suitc ’ct to the ck’hvevv ut ant —
s r uruu,innc l— luiuun chreul o r du i1 to ce , ami d large c n i s i t i c i n  t s  ic c o n n nnnn uul umt t ’ severa l a ircraf t—t a rgc ’t

rum iigc ’s arnc l nn uussm l e inn puuct ionic ’s . Nm I I .000—uo rd air base , nniss ile amid chronic
h u u u um nc hnmmng t , u c o i u t r c ’s sc ’ ’ se rlil hugh— ’s pce i t e s t  I F , Ic  k~ annu l tine tc ’st c s t i n t ro l and support
co n nup lex are lo c u ut c ’ct s i n t he sout inern edgc ’ of t ire l,ik, ts ,’ul .

I lie \ V 5 (  t e l  s,om nn plc ’\ c onn tu i i tus 3 ( )  n n n a i s s i  t i 5  l i l ies open to (usc ’ by outside
ume c ’ r ncmc ’s u i nu c l s,s in n t r , i c t s s r s , \ lso ut o r nc ’—t lrurc l of t ime I, uc li l ies are nnnuultip le— puurposc ’ te s t
ruu nng c ’s ts r  air or sur face  ‘s’s c’ ,iponi s s tc ’ nur s m i d  t l1cnr nu nu m) s i r  c o nn l p o mnennt s . Tinree of ’ t h u c ’
hO c i h u t u c ’s umre s u upers u n m n ic or t ra n i s s n o uc  lust t racks annul tine reu nannucler are for te s t a n d
c’ ’ s a luati on n of t h ic ’ propc ’ Ila nnts . c’ ’ g l s s s i ’ s c ’’s . t uic ’s , snur ui l l— cu ulu h ’ ic ’r gums ami d um t rmn n n u nl i t o n m i .
c ’ lc ’ c t r s t — U p t i s u u l sI c ’S i c c ’ s , chu ’c’ t r cnnu ie St u r f a n e ,  nnn atc ’ ru u l v uulmnc ’ ru ih i Im t ~ , annul oilier spc’cua huied

gg lic i nu ( i n ns l ine pr mn rn a r ~ punimit of c t i nu tu ic ’t for t inis f a c u i l t \  is t ire hf rat ic hn hleac l ,
Su n ’ su ’ s ; u l ’ uhut ~ umnd l e t ha l i t y  I c ’st I ici l ity. (‘ode 315 4 , i N N ) 24~ — n2I ) l

( . I N I  RIC S.IRCRAI ’T SYSTEMS iSUBSYST E NiSt T IS  ILl)

1 lie \W ( A urc r u i t t  Surv mvuubiIi t~ Pn s sgr, u nri m ’ s a t s i u ug — r uu mnge RI)l’d~ h ( Rc’sc’uirc h annul
l)c ’vc ’ Iui p r nrc ’ nm t . I c’st ami d I ‘s , i l u a t i u ) mn ) progr uunur to un n n t ) rosc ’ t ire con m n humt s u ur ’ s i ’ s ah i l u t  i s t

t i e lu te r , a t t a c k , ami d h m e l u c s i p t c ’r a i r c ra f t ,  bot h prc ’sc ’ I nt umn d f u t u r e  munoulek \u i5 r , u f  I
st u r v us u mi nn hul \  RI) I &i arid S N  f s i i rvuvumb i h i t ~ /vu ImierahiIit~ I u m mnu iH s is c’ t f u nr t s arc’ bc’ n n ng
comud 1ucted um ndc ’r u c o n n t  unnuu ing progra mnn. NW ( lnuus designu umna H I ic uml annul c’S pc’runue nit a I
capa h m h u t n c ’s Iii t lrc ’ fs dlo w u mrg u i rc ’u i’
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I )c’selu punnu ’nit s O ‘s t ir ’ s u ’ s m l l i h i t y  tec iimnoloi ’~
2. Suir’~ u ’ s.m hulit~ c lesigm n m ind ss s ten nm su i r ’ s i ’ sa luu l i t~ app l u c ’ l mtn ( nni

~~, S N , ini ,uh’~ s i’s

4. Iest inng.

‘S. pc’ r n n r i u uc ’ ui t  im ns tr u un n re mn te ( l test  ru m mnge is ava iluuhle mt NW( to counc lu ict f u h l —scu mlc ’
c’\ l ’ er unm ic ’ m nt ’ s  urn c’’.ist i mig i n c h d levc ’ lo p mnn c ’ nm t a l cutnnpon nc’ m rts , parts of a i r c ra f t .  ami d c s in n n—
p he tc ’ u i u r s n , u t t  t i r ut um re t ied dow n m u d  ru numnmn i g at l i mO t h mruus i w i t h  s u nn nuula ted un—f l i g h t
, imrf ls ’s ’ s vc’ Iocit ic ’s. NV5 ( has t hi c’ ‘ m u ’ s f ’a c u h l t  in iinc ’ cou ntry capuublc ’ s u f  connc lu m~ I m u g
nunnt ire t es t  T u g oni fu ll—scale ct ,uircr .uf t w i t  Ii f uuel systems and engines o pe ra tuuu ~.
Full’s op e ru ut io nnu ml f ig h t u’r a ir c rumft c i  ni he nnno u um ntec l 5 tn a 3(nO—degree rotatable t c’st
s n ,u nd annul opc ’r~I n: ’dI at f i u l l  t h r r u us t ,  iii a clc l i tm onn 1( 1 guui nt ’irc’ te s t i n g, t ine tle ’c ’ m’ i hr t ~ of
ti re iaci l it ~ also pro’s ides ,i uu nnid h u e um n uch ideal tc ’ s t  urrr:mnigen liu’nn t f sir u mn rcraft IR
lint rared I sug nat tire rn ic ums u ur c n ie nnt . laser ref lc ’ c t  us it v test lug, etc. \‘ario ius uuurcruift arc ’
uis ,m l ,mh h~’ at t hu’ nun a inn ic ’ sl s i tc ’ f s  s r I R ‘s ignature tc ’stnnng. lint’ aurc ’ruu ft cor n be ro ta ted
thi r o ’uculn v ,trio us is ’s pos it ions ‘s’s it hi respect to hR mn ue a st u re nm nc ’ mn t m ist runnien utation ‘s’s inul c ’
reniuo~~l~ 5 npera t inng thnc ’ c’u ng i me inn n mnmImtu ur ~ power annu l uu f t u’rhurnier.

les t ’ s  are eo mnc hu uc ’t c ’d to t lc ’ tc ’ rnn n in i c ’ tine abi l i ty of aur e rui f t  . ‘sy ’s te nm ns. or coniiponients
t s s  tou r m ime t um n ict io nn ing u i f tc ’r h)ei:ig liii by projc’ct uh c’s. fragnnnen ts . nr bla st fr(innn ,u r—
N~~, t i n  annul g r o u m n ic l—t u—u mi r g u m s  arid mn ni s s i l es . 1:1111_scale tests  h ave bc’en c’onc lur ctc ’d urn
1 -54 , 1 - ~ 6, \—4 , N— 7 , amid F— 14 aircru ift. 1 — 1 4  a n d  (-130 s u bs s s t c ’n n n t es t ’ s  h’uave beeri
co nc hl ic te d i .  Rc’sc ’, i r ch i  u m nnc l cl~’ ’ se l o pnu ic’nt tc ’s ts arc ’ hc ’ u u n g co mn c iu uctc ’di com nt i n i i uoui s l ~

St RV1V .S.Blt .I I ‘n V t  INLRA BILILY

‘\irc rat I Surv is ah ih it ~ Range

I hu c ’ N i r c r , u f  t Surv ivab il i t~ R, uni ’~ his utec l at  t Ime NVS ( K—2 grs mumn c l ra nge , pro—
S u s i e’s a scenic ’ . rc’tn iote hasc ’ for  operat ion s . I ii’ rann g c’ ~oi ns u st s of t h r e e  u i re um s:

I c ’ s t  S pc ’c uuni e mi lt rc’par mt loin Nm c a

2. Ball ist ic I c’sn \rc’a (h u a v ur u c t o u r  tc ’st pads ‘ sv u t l i  ,u cent ra l  unn strunnent atno nn annul
sn u t rul roonnr I

3 , I t i l l—s t i l e  I ti c S u n ’ s  mvu u bi i i t ~ 13m m I est h a c u i i t  ‘,.

Ni sI of tine devc ’ loi)nnnu’nnta l a rid support ‘s’s s sr k us c hom rc ’ a I tine I e’t s pc’cmtnnd ’ mn
prs ’ i s ,i r a t i s i nn  i reu m . I lie nnainn tc ’st su tc ’ us u sed for t u r iuig tc ’ ’ s t s  .m nu ul uI. u tuu c sul l ectm o mi.

Related Ballistics Raunges

NV5 ( luu m s sevc ’ n il m iu u c e ’ s  fur huulh ist id tc ’st mug. I’irc’ rumnnges of interest t i n t  thnms
reps irt mrn c l u u c l e

Snnn all — ( ,u Inher Is ,  tin Ran ge
2. ( .un I uur in’t R , uru ~’c
3. NI us su Ic I irinug RI  nuge s
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4 , Nlms s il c ’ I3uulhislu ~ Ra nges
S, Rocket I am g c ’t Ru mmn ge
Is , S inn nu m l u m tc ’d Air— l u uu u m n ci u Rumnn ge

Alt  luougin ti ne ibs ‘ S c ’ ra inges ,mrc ’ riot spc ’ c r f i c i hl ~ tm su ’ c h for aircraft  S V test m nr g .
t hi c ’’, cii) provide ballistic test c~mp abih i t  ic’s t h at could auugmenit tine Aircratt  S im rv us -
ahiIit~ Rummi ge. Tine ~‘s\Is ( tc ’st ranges are sh own inn 1’ nguume I l—I .

\( ( LSS

I h ug hm ’ s ’ s a~ ‘s Is , 14 , I 78 , annu l 39~ provi de roaui u m cc c ss to NV5 ( , (‘ornimnerc ial m r
tru mmis po rtati o mn us a ’sui i IumI)le (mmii Los  An geles, lnyoke mni . ~t m m i a ‘ sc .  arid Puul r mndum lu ’. ( ‘ S . ,
\ I u h i t , m r ,  unir trani sportu itio ni us available at NW(’ Arnnitage Field , antI I dwaru hs Air

I ( r e d ’ Base, liie Sout hiern Paci f ic  Railroad provides rail uucc e ’ss to NW( , a rid tine h>ort
of I us S.iuc ’ele s çs movu ck ’s the ckns c ’st sea access ann d port f’ac ilities.

S.I.S.INI IN ANCE 1’ A BRICA TION CAPABILITY

Fine lest  Specime mn Preparation Area , located on t Ine Aircraf t  Survivability Ranugu ’
provid es an area ton tine calibration , repa ir, an d storage of innstru m nne ntat io nm amid aero—
s p i c e  eq iimpnie nnt annul tor tine ninodilication repair and instr umnnentatio n of test aircraft
,iiic i c’x pe m m m e nta l test sp ec u nlnc ’ns.

Ib is  compound is ennclosed h~ an 8—foot—h u gh c inain himnk annul harbeu l—w ire t’en nce .
‘s’s it lu a nn %I ) - fosO -wic le  gate for aircraft access. Wit ini rm tine fennc e us an engine ruin—up
paul, a shouted sc ’ IV idc ’ and general work areum , an unshad ed aircraf l parkiuig raminp and
scm ’ s I ce  area , a mac hine shop, arid ad m in istrative offices , it can inanidle tW O to four
air .  ra f t  ,ut a t inine , depending oni aircraft su e. Th is compourmd h as  complete equi p—
niient (or ( Ii nnnod i fy um n g and repairing aircr af ’t ami d enngiun es f ’om S S.’ test inig~
I 2) ci )fls trumc ting . modify i n g  and repairing c’xpcrinnenta l t est  specin nuens: amid

3 I imn st uul l i m ig cuinu neras , trans ducers , servos , t heriiiocouiples . an d other instrunrre nitationi
mneeuleu i for s pec i f ic  tests. Adjacent to tine preparat ion area is um simi larly fenced and
gat c ’ct 6—acre area for tine storage of aircraft amid parts.

Iuu ’ Airhornne lnstruunnentatio ni and Fligint ‘rest Bram ichnes of ti ne I c’st ari d Evalu-
ation l)epart mnnent umlso provide support for tunodifyi nig aircraft to carry developmental
or I s r sn t o t \  pe air weapon s ysten n ns : in stall avionics , e lect morneu’hanical subsystems , annu l
lurum nc liing nnecinanisms for experimental weapom is~ arid desi g nu , fabricate. aunul install
uti s trun ne nt s exp ressl ~ devised for special test  requirements.

LOGISTICAL SUPPO RT CAPABILI TY

liii,’ NW( Supply l)epartr nent provides log ustm ca l s u pport to all tu ’St acfu ’s it  ic ’s .
Support ic  t u v m t  mc ’s located wit hin tine Test annul Eva luationn I)epartriient include:
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I u m c ’i h n t ic ’s i’ luunnuinng ( ;f’OLip
2. \i~’ t corolog uc ’um l Sc ’r’s mcc ’s
3 . I elu’ n n re t r y  Scr ’s mces
4. I) umt .m Ru’dimc t non.

N u n  nm nu n nn t m m s ts  ‘rags nnag~mi im’ues are available at t h e  various ha lh ist mu ’ ran ge ’s.

INDOOR i” S.(’ IL IIiES

\cmuu e ,

OUTDOOR FACILITIES

AIRCRAFT SURVIVABILITY RANGE

I) irn cns ioin s

liuc’ nunain test site ( Figure 11— 2 ) on tine mange conns kts of a 60— by 60— foot
elc ’v :ite d co nncrc ’te test paul wit in a 40—foot—wi ule approacln ramp anul tie—clown stand
tiru i t ca n sumppumt a I 00.000—pourn id aircraft  wit h engines operating up ii ’

~O.00() 
~
s om nicl s th ru st , um guru tower so t h a t  gurus cain sh oot i n to  ani~’ ulesired arc’a of

t ine aircraft . ui inug hu ‘ s e h s u c u t~ airflow sy stc ’nii . annul test supn’mort equn ipnuiennt. Nonninnal
runu p range is 60 to 80 feet. flue rnaxi nnnuun un firing range depends upon um cc umm ac ~ of

‘s ’ se apo um useul.

(‘I test pa d , used for testing aircraft suhsyste nins ann ul cunui 1iorienits . is located
300 t e c ’t n ort h ( if tine nnaini test site.

( 2  test paul is located d irectly adjacent to tine mum inn t e s t  paul. It is a 65— by
5 ) O — f s m m m t-paul c o u u ’ s i s t u m n g  of “T” sh uts ennbeulded in concrete at I U—foot—intervals , wit in
umn derground conduits (‘or (‘O~ elect rical controls , power an d instrumentation, conn-
prs ”s ’sc ’ cl air , and jet engund hlumst deflector , anid strategicall y locate d camera support
boxes . l hmn s t e s t  pad cain surpport tests requuirinig fully operational aircr af ’t w ith sinnu—
lated inn-flight airf low .

T’Ine I cs t  Spec inunenn Itm repemat ioni Area is um 3-acre area emnclosed h~ urn 8- , ot inigin
c l u ain u lm nn k and bumrbe clw mre fennce . w it hn an 8—foot-wid e gate for aircraft um cc eS~. Ac ~~~~~

t ine street is a smmnu m l u u r l y I c’ nuc eu l and gate d 6-acre area t’or stu) rage.

Weapoi ns/Proj ecti les Available

‘[he tum v mhm t ~ u m cc m i mnmnn u xl um t c ’s U.S. arid Soviet weaporns from 7.62- t hnrouu gln 40 — mum
S m u v mc ’t ht m l  s J c ’ Lt  ules th rough 57—mu m I. F rag mnuenut ationi rounds are f’ired Ironn a .60 cali—

h mc ’ n ari d 30— mnn snnoot in—hore gurus. Muhtit ’ragnnennt firings are acconnplislnecl wit h a
imghu t gas gun. A I /2-inch bore i owu ler gunn us available. A 2 .5— inch u bore hmgtnt g~cgun is um l so available.
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E:m nv ir o un m nn c ’ m n I

ic ’’s’s h unu lu- ’ s c’I&i c ut , mun f  hi s s ’ s sys tem provides velocities imp to 550 kn iots airflow
s ’ s c’r sec t  u s nns s f  t ine : uu m u ’rum ft. S. 4 8 — mm uc li —c h iu mmn neter uliuct nunay he utilized to adapt
uir io m ms d uuct u~x tc ’ nnsm o nns ‘s’s r u in mum~ he connfig umme uh as reqinired for specifi c t s’st

re u lumrenrne unt s .

I a ~‘iIit ic’s are us ; u m l,ihle to ch ili snr urll dl Uanut ities of f ’uu’l for explosive testing.

Sunnulatu’d f lmgirt loads to test specinniens earn he proviuledl w inen requuimeui .

Li’sc lunert l ire

Lut e prc)Jcct ules 17 .6 2— throuug hn 57—nintn ), s inngle fragments aniuh multi ple fragments
c ,urn he tirc’ci at t ire fuici l i ty .

Safe R I ~.fl (h Security) Req uir enn ne uut s

A c h u ) s u’ul circuit color television system , inigin nioise conuinnumnication system,
puib lnc aul uiress ‘s~ s ts ’ mmn w it in wa mnninn g ligh t . anid a siren are uused for area safety anti
conitro l.

there are two  remotely controlled firefigintin~ systennms : CO~ (prinnary) anti
‘s’s uu tem deluge. Aulu lntionnal ly, a sem unip ortable cart conita ininng ligh t water and purple—K
umrnu l a nnianried fire truick are available for all tests. Tine (‘02 is lucId in ann 8—ton
tu m nk and piped to t hiu ’ m n n npact area or to special munan’uifoluls h avi n g dispensin g net—
wmm rk s com nnnc cte d to t ine a m mcrumf ’t. Ann urn-site well ~mnn d a I 0,600—gal lorn capacity storage
ta n k supph~ ‘s’s atc ’r to t ime ulehuge sy stc ’m. l’lnis system sprays tine en tire test paul area

mo rn sc’vcra l hneurds nniounteul on its perimeter. Spilleul fuel arid water are con tro l led
h~ cur h mn n mi annul a l u m m g u ’ ca pumc nt ~ drainage system.

l ine t a cm l mt y  us located wit inun a secu rre . guard—protected comniple x prt)viuhimig tire
nnu ’ces sa my secu r rit ’s precautions for t’iring class if ’ieul weapons.

Power Availabihity

i lectmmc:a l power at tine t’acilit~ includes 500 kVA , 3-ph ase , 60 i1,~ 100 k V A .
3-pinuisc’ , 400 I I,. II 5 VA C and 28 Vl)(’, 400-ampere. Aircraft p nrtahle power unnit s
ire also u sed if mequimed.

Obse rvat io nn / (o unn m un ic ati o n

I wmi ( ‘( 
~h V ( d osed c ircuu it television ) umre avai lah lu’ at tine test site. thud’ memr no t c ’l~controlled s’s ‘ s t e r n  is locate uh i n tIre site blockhouse. Ot h ers are useul ums portable

‘s iuleu. Intercom’s are used (‘or on—s ite counnununication. Iwo—way radios uire usu’cl to
coordinate wit h tine rulings ’ radio s~ stu ’t mn . l ine inigir noise connuu nunicatuonn s~ st c m n n m’ s
umt ilm ,ed aroun d opc ’mat uomi im l aircraft annul ulurinug test prepara lmonn for ca librati ouns anul
operational c h eckout of all system nus. All voice conunrnnurnicatio mns and video s~st e nnn s arc ’

recorded during testing.
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m n— Fligh t Ballistic hu ns t runneunta l ioun

LASl~~f!~hIOTOGRAPhlY. Projectile ve locit ic’s a n ti (it iner in-flighnt data are ,ic-
u ltu ired u m s un u g cinr oni ogru tph rs (two orn hanul . two on oruler 1. iuig in— spc ’u’ul photograp hy .
umnu ul a black a n d  ‘s’s km te I R record er. A pooh of inst runuuc’nit at ionn eq uipninent proviules
umulu litio nial cui pabi l i ts. tu) t ine test sm tc ’s . [able I h —I l ists tI ne phuotograp inic equipment
av umilable (‘rom nn tine Photo Bma m ncfn.

IINI I N( ;. Tirun c’ code generators provide d ata t innie correlatio n . linc ’ t i m e  code
1 IRIG-h3 I is rccoruleui directly on t h e  nunagnetic tape rec mn r ul u ’ ms , usc m llo~r apIn data , umn d
ulat , m fi lnnis.

I’LLLMITR Imustru nnunentat ion i tmansd uucu ’rs are hrardwureu h to  tine recor d ing equi~~
nmu e nu t inn t ime Fire (‘ontro l Barricaule (Blockhnouse . Basehannd m ultiplexed data are
eut iner recorcheul on mmmagu uetic tape or discrin ininated annul recu nmded on mnscnllug raphis fo r

~i ii ick— look uund d ata verit ’icat nuns.

OTHER. [lucre are 97 cinannels u mf outp u t from un tIre lure control barricade to
tine test site. These are used for su uc ln operat ions as tu rrnning on canieras , controlling
t ine aircraft  engine, firing tine g u n , and enemgizinng the fire lighntirng systems. During
tc ’ s tu r n g ann a u uton u uat ic sequence t i n ier  controls gumnfiring, camera , etc. The wiring from
t hre t ime con trol barricade to tine electrical barricade runs in un dergrou nd conduits.
Fine ‘sv irinng t’ronmu t he electrical harricadc to t u e  test pad j lmnction boxes is in under-

gro umniu l con du its , arid cables I’ro n n u t hese boxes to tine test aircraft are considered to
be u’” spc ’nuu lable.

Ternniunal Ballistic Instrumeuntation

h5hlOTO(;RAPIIY. Much of the ph otograp h ic  equipment listed in Table Il- I can
he used to record projectile/specimen inlipact.

I INIINIs; . Time cotle generators provide data time correlation. The time code
h R I(; -h 3 us recoruIed directly on the nnagnetic tape recorder , oscillograpin data and

data tunis.

TI’I.EM h ’ rRY. All te rminal  ballistic data transutucers are huardwired to the Fire
(‘ontrol Barri caule where tine information is recorded on magnetic tape or oscil lo-
grap h s  or displayeul on various types of momnitors. i’ransducers are available f’or
nreasur ing:

I. Strain (tens ionn or compression) to 24,000 niuicrostrains
2. ‘Femperat ures fronnn - 200° to +2600° i”
3. Pressures to 100,000 psi
4. Accelerations to ±5000 g’s
5. Firing rates as required.

O’FIIER. ‘Fine following signal conditioning equipmunent is available in the Fire
(‘ontro l Barricade (Table 11-2) .
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Enviro unnnenta l Simulation amnd Measurenn neunt

Two (onue 95-kniot nmn axin unu mu n and omne 550-knot mrnaximum ) airflow Systems are
um ’s , i ilahle. TIne air cann he cooled by 100°F maxinunumn using cyrogenics. Sinnulated
iligint loads cann he applied to time tu ’st specimen as required (using h ydraulic jacks
anti wift ie trees ) .

Pb m ined F x pans iomn Modification

A proposed tniodificatio n program , to span a 3-year period beginning w ith
fl 1975 . wi l l  inclutle:

I. Modif ication to intersite cabling conduits
2. Addition u)f underground instrumentation area
3. Providiung cable temnuu inators in junction boxes at eachu site
4. Addition of a second main power transformer
5. Procuring additional required instrumentation
6. Procure nnicrowave link with nnain laboratory Univac 1110 computer for data

reduction.
7. Lightwatcr (AFF F) fire extinguishing system
8. CDC-8090 co nuputer system.

TIne modif ’ications will increase instrumentation flexibility and minimize instru-
mentation setup t imnne.

SMALL-CALIBER GUN RANGE

The Snnall-(’aliher Gun Range anti tine ballistic test facilities to follow , alt hough
rnot presently used for S/V testing will be briefly discussed to point out the addi-
tional ballistic test capabilities available at NW(’.

Dimensions

The Small-(’ahihcr Gun Range is a 1 000-meter range umsed for tIne study of the
c’\tc ’ riOr ballistics of 20—mm projectiles from firing through impact.

Weapo mns/Proj ec ti les Available

Alt inourghn ulesiguneul (‘or testing 20—n nnmnn ammunitionn. the ramuge earn he used (‘or
guunu tes ts  of weaponns systems up to 30’nunnn in size.

Environment

Nomne (ot irer t lnan anmnbieunt ) available at t h is facility.
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Live l hmne rt Fire

Li vc’ a m nn mn nurn u ition can he fireui on th u s range.

Safe t y (and Securit y) Requirements

Stauic laru l rannge suit e operatinng proceulures are umsed at tine facility.

Flue range is located in a secure area and can accommodate classif ied weapons.

Power Availability

Ai rc rumft-type electrical power and Iuigiu-pressure air are available to tine gun-
nm rou nnting pads. Utility power is available to the test-control building.

Observa tioin/Comnnunication

Two-was rauhios , inntercotns , and canneras provide observation and coninununication
between ( m u ’ test-control building and test specimen.

Iin— Fl i ghu t Ball istic lns t ru nnem ntat ion

I ASI R i’hioTo(;RAPIIY. The range is uniquely instrunmiented for gathering high-
s pec ’d , to I mnn ilhi on fra munes/sec . stop—motio n pinotogra phic data on projectiles in fligiut .
and for tine operational components and operational cycle of aircraft maclniune guns.
S. ‘s~ ‘ st e nm n of numurrors annul imig hn—i m ntenusity hig irting allows a simigle cannera to record on

a single hlnustrip five innages that give a 360-degree coverage of a projectile in flight.
[m is tec hum niquuc prod u ces phuotog rapimic signature patter mns (‘or various conditions of
pntc hu arid yaw . [he techun iquue can also give data on velocity and change of attitude
wit h tunne b~ tine ums u’ of two or nunore mmnul tip le— imagc pinotograp hnic stations. Thnis is
on ly one of su” ss ’ral NW(’—deveioped tech n iques, wh ich wiren combin ed with h igh—
speed synchuro-ha lhistic cameras . yield lnigh—quahity, clear , detai led iuuuages of test
projectiles inn f ligh t.

I IN1IN( ,. ‘[m ine code generators and co-unuters an-c used for ti nn i ng rc’tere nuce .

TELEMETRY. Tine m ajority of tine transducers are used for gun functions and
tc ’ rn mninna l ballistic data.

01 hlI R. Velocity coils annul an ultra—inigin intensity unarrow beannn highrt source are
available also .

Temi imial Ballistic lunstrumen tatiumm n

LASI R1 h’hI() IOGRAPIIY , I’he photograplnic equipment listed in Tab le 11-I can
he used as requm ur”d on the Snuall-(’aliher Gun Range.

IINIIN( ,. In nn mc code generators and counters are used for data tinne correlation.
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I t I M  i I R V .  Tran sdu cers are hnuurulw ircul to time test control building. I ypica l
pamanu met er ’s inclm utlu’

I. Strai m n (tension or connupression ) to 24,000 nunicrostrai nms
2. I enn’upcratures from -200° to +2000° F
3. Pmessuurc ’s to  100,000 psi

4. Acceleration ’s to ±5000 g’s
5. Firin g rates ui’s reu lumire u l.

OTUEI.~ Tests requirimug transducers not ininnediately available at the range can
he acconuiniodated usirng eu luipn nnennt fro nn t Ire instninnnerita (ionn pool.

Eunvironnnental Simulation and Measurement

Not applicable to t h is facility.

Plantn ed Expansion / Modification

No expanusions or nnodifications to tine facility are cu rrently plan ned.

GUN TARGET RANGE

Dimemnsi o ins

Finus Ran ge is usc’ul to r tiring of projectiles t’ronu major caliber gum s to nuneasure
l u / c ’ sensitivity unit ! t ’umze patterns annul to deternuu imn e m o w  variationn of tine aspect of
tine target af ’fects fuie pemfo rn mrannce. Part ot’ the facility is a howitzer ra nuge. w h ere a
variety of fuzed pro rect i le s uire fired to collect data on burst heigh t s  and on fuze-
arm ing perforunance.

Mumxinnun ui firing range usin g a one-sh ot Mann Barrel is 1000 meters,. Greater
tiring ruunnges can he acconnmino dated , hut tinese depe n d largely on projectile flight
path and desired acc u racy.

‘I’he range areas are on a wide expanse of relatively flat terrain t hat is backed
up by mountains at t l istances from 7000 to 20,000 yards. The t’oca l point of range
operations is the g um nu- h inne area, wh ere naval guns and rocket haunnchuers fire projectiles
annul small rockets for fuic tests. At tine target area , two wooden target towers are
uisc ’d to suspend large targets in an environment t h a t  minimizes tine extraneou ns n-c-
f lecti onn s seenn by tine fuze. E)ownrange , ann instru ment building 4000 feet off tIne line
of ( ire proviules ann umnnohstructed view of targets suspended between tine towers. This
building house s instru mme mnta t ion for burst-position spotting, camera control, and fuze-
‘signal mouni(orinng. Tine gun-line area inclu des a storage and tennpcrature-conndit ioning
building, gun-crew shnelters , annd an extens ive underground system of power , corn-
unnunications . timnning, anul signal lines.
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Weapons / Projectiles Available

Perm una mnen nt ly innoumnted 3”/ SO , 5”/38 , 5”/54 , arid 6”/47 unava l guns and rocket
Iau mm nc hncms are u ms a ilahle to fire projectiles anti suinall rockets for fuze tests. A mobile-
guunl roaul t’x te n m d im rg hehninid time gun-line permits testing with long-range mobile guns
by u’ nm np haci mng tine guns ahonug the roaul at positions winere t he i r  luring range to tine
target areuu ms greater tha n that from tine gun—l in e.

Einv ironnien i

None (other thuan ambient) available at this facility.

Live Im nert Fire

l i ’s u’ an uun mu u initionn arid snniall rockets earn be fired on tine range.

Sa fety (and Security) Requirements

Range suite operating procedures are fohicy, ~J b r  all ballistic tests.

All test operations of th is range are controlled fronn the control center on tine
sc’com m d floor of a th ree—story test control huriltling at tine gun—line area. ‘rlums re-
mimlo rcc ’tl concrete building is ‘safe for occupancy under all test firi ng conditions.

line em itire r:mn mge is located inn a secure area and can umcco mmodate classified
weapons if rcquireul.

Power Av aIlabihi t~

Utilit’s po’s’ser is available in tine instrument building and test control humilding.

A network of powu’r lin id ’s (and signal lines) allows unti lization of portable
inst rumunentat iou .

Obsen’a tion/Commu nica(ion

Fragment-resistant windows in the comntro l center give test conductors a clear
view ni the gun-line aru’a. Behind the test control building is a 50-foot-high stcu’l
spottinug tower t h a t  cuunn be moveul along a 300-foot track and positioned! beh ind arm y
of tbne guns to look along tine line of fire. From within tine tower , experienced
spotters wit h telescopes locate the burst position of each round and relay tine infor-
mation to the corntro l center.

In-flight Ballistic Instrumentation

LASER/PhIOTOGRAI’u y . High-speed cannneras such as tinose listed inn Table Il- I
can he used to record in-fliglrt data.

TIMING. IRK; time code generators and digital counters provide data tinuie
correlation.

I ?R



J TCGI AS-76-D-O0 I

Ii~ ELM L IR\ ’ .  line innstru m nuuenntat ionm on t h is rang ’ us used to eva luuate fuze per—
f or nu n , mn rc e um niu l nnot pr~ iect ile inn—flig h t bal list ic’s .

Terminal Ballist ic lnstruunne un(at ioin

[,\SI R/hqhOF0( RAP1IY. (‘( ‘ 1 V canineras record burst posit iuun around time
fun get. ‘l ine top of t ine test control huniluhinng us available for nnnounting cameras and

i t m u m  i m ustru m n m nennts to recomuh miss ul ista muce.

FlS.l I N( ;. IRIG ti mu ne cu)de genuer umto rs and digital co unnt ems are ursed for ulata time
ru’ tc ’ rc ’nne u’.

Fl’ Li’  M l ’FRY. Tine elect monn ic imnstrunnenntationn is used to monitor annd record
I u/c s igmials. Additio n al inStr umnnienutati on n is availab le fronun tine innstrun nucntat no ni pool.

Tine nuetwork of sigunal annul power lines allows portable eq unipm nne m nt to he readily
imns ta llu’uI umt ‘. uiriouis points on tine ramnge.

I’inv ironn rnemn tal Simulation annd Measurement

Ni t umppl icable to t m i s  taci l i  ty.

Planine d Expa ns io n/\lo difi ca l ion

No u’X I)aniSionn or modif icat ion are cummrennt lv plum nnnnu ’u l.

FULL SCA LE i ’ IRF, SURVIVABILI TY BURN TEST FACILITY

l)ime,n s i. un ’s

Ihnis f ’acihi t~ is cum rre nut lv umi uder connstr um ct ionn umt tine Aircratt Suirvivahihity range
at ~ W ( ami d is scineulurleul for con nupletion in I)ecen nmher 1977. W h en conun pleted this

ill he t hmu ’ numos t e laborate of the fire test imnsta hl at ion s at NWC. rhis installatio n will
c tun msust of a 1 00- by I 00-foo t concrete hurmn test pit constructeul over an instru—
n mr entat i m )n roonui. I lii ’s roonmn will he accessable tinrourgh a I 50-fu ot long. 7—foot—
dm umm nn e t e r t uu n n n n c ’l w in ch will ruin fronin a fire conutro l building completely umunder the
hurrnn pit area. ‘liii’s tu ’st fac i l i ty  will nunake it possible to place large or delicate
uu nstrun nnem nt u ut mnn u ,ms c lose as possible to tIne test iteni. Tine blockinourse at tinis site
will hrouse all ru’ulu u ure u l irnst r u mn m reun t at  ion amid recordi ng equi pn nnemnt and will be t ieul to
fl ue nm na in m t ’iru’ con t rol.

Weapouns/Proicut iles A%ui iIaI)le

Not mpp iu c . m b le to t h is t i c i l i t ’ s .

Fnnvi rom nmei n~

• ( 
~hemicaI .mn d t u u s  ic I n rc ’ cnn vir onnnnenm ts c . mnr he provided iii tine concrete hurmn test

Pit.
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Li v e/ hu mer i Fire

Not u i p l ) I mu ahl c ’ tu ) t his f ,i~ i l i tv .

Safety (and Security ) Requu iren nen ts

h u e  f iru ’ t ug hit inug s~ ste mn u cuirre nut ly heinng innsta lleu l for thins ameu m consists of um inugin
vo lunm nu ’ u g h I \~ .it u’m ‘.\ ‘st c’ili cuipa hle of 300 gal / minim flow of ligint water. Tine ennt ire

ic ihn~ us loc ated inn a secure areum.

Power As ailiubilits

t i lit~ ,mwi mun strun i ne n ntat ion power are available u n  the inustmurmenntatio n moonuu.

Observ a ii • in 
— 
( omnnmu m ica t I iii

Pl1nto~ r;mp lirc u mnn u l isual obsc’ r%at iOn i from safe distance s is pernnitted.

I ss ~ssa~ mad ios annul a purblic achulmess svste nmm are available for conn nnnumnuicatio nn.

I ins ru mcii tat j oin

Inn umc lu i it ion i to t m c ’ mno rn n ma l m ust ru m n i ne n utat ion suc h uis , ph otograph ic. t m in in g, re—
co rut nnnuz arid data retluct ionu capabiIit~ , tine (‘ollowinug specialized equnnpnuenit is umv ui ilab le
um t t hins k)catu o in.

(III!~~ l( S. I \ND I( )  \ K I Qt 11PM I NI 1~ provuuk t hn~ u,ap~ h iht t ’ s to icIL nm t n ( y
ann ul qua nnt ify gums spc ’c ies f ronnn tIne t i rc ’ enivirontiieiit , ui prograninmahle gums capture
s~ stemui is ava ilumh ’ulu’. I Iris l im it consists of twe n ty ( 20) f ’if ’t v (50 )  S.1 I flasks w h ich
hu. m ve pr ,gr ,unnnnrahl e high vu icuu nml solenoid va lvc’s for i,a pt un rig gums sannp les at desireul
intervals uhuiring a t e s t ,  lime circum lat u’ul gas (low to antI tron in tine test item is
mc hnieveu l h~ nlu c ’anns of a stumm nn lc ’ss stee l uliap inran nn gas pump wiuicin c ircum lates tine gums
into t ine flasks. Upon the connn pletio nn of the test , gui’s su unnn p les are rennnoveu l as desired

fmoni incorporated su’pt unni tu e ’s ann d analyieul usimng a gas cinroninatogmap in amid t lnemn a
mass spe c tro nm netu ’r. Inn additio n to th u s umnit , on—line gas tlata are available fmon nn
dii fere m ut sc’nnso rs . (‘0 and (‘0 -i are mmnonitored wit h a h3ecknn naui IR seunsor. NO and
Nt )X are nnionnitore tl with umn Aer o— (’h ennn chenmuiluminescei it sen sor. Tine inahidu’s ,
cyan ide arid ~m nuv ot h e r  chre nnical speci ‘ u)f interest are unnonnmtored umsing specif ’ic iron
electr oui u’s. An nin mma l uiatu u can a l ’ s )  he e. t ra c teu l  by umse of I KG data equuipnuiennt.

ill S. I l i  L X  \Nl ) 1EMPI RATU RI ( ‘I IA RA(”r IRIzA rloN. Traditional cab-
r mnu uu ’t e rs sum c lu ums t int’ ( ;aru loni annul t hmer nnnopi lc ulesignu are umsed to nicauisre m eat flux
mnu t e n s m t ~ anti imu s fo r ~ . Espanndahle flux meters nunat le of Amnnuco iron uis inig NW(’
desi gnus are u mtta c i mu ’d to test items to nueumsu re hot in t Ine ulirect ion anid ini te nn ’s it v of
hnu ’uut ui’s a fu nmct ion of t innue. ( ‘apahility u’\ms t s for nnieasur inng t ine t c’t nnporamy spectral
(list ribut ioni i f hi ’aI inn fuel I nrc ’s.

I t urn pcrumt mires are nrrc ’ ,msu ureu h with mini ii u .n t tire t hm ern mn oc ouu pies of c u t  inu’r t ine heaul or
rmb houu con struction.
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\ lh ( Il.S.N I( \ I  ( )Pl l(  \I. .S.NI ) S\ h) k l  ( ‘h lA I t \ ( I l  RI/A I’ IO\ , Ih ng h r ten u mpera—
turre s tna m n n  gagc ’ t c ’c huni i I i ig ~ us um’su’iI n u l c ’ i s uunmui g  s tn uc  t i urum l d c f o rm m naf ioun inn ui t ’ime
en nv ir o n i n m nu ’nt. \ s d  tecirn u i u lue ’ s arc ’ hemn g uhc ’~ c ’ bopu’u l to nlic ’et t ire v uim iouu s mn n eu mu u s meuin e n t
ru’ ( p u un c ’ n nmc l u n~.

S. i l i—u unn m n urns i c ’ c ,tr nie ru i c’u lumi pp u ’d w ut im a I 2O—d ug rc ’e f ’i e l d — o f—vmc ’w w ide angle
lu’ rn ’ s u’ h u . u s hec ’n pu k,i~ c u I ss t h i n ann u n m sn ,m h, iteul wu ut e n ac ket annu l is desug nneui to he umseul
s~ Il i u m a tc ’st it u ’ii u d u m niu ne um l ime.

Sirnuu kc ’ us i nuc ’ ums uur c ’d ss tin ann ex pc ’ n nu hahle apparatu s winch inas been cum hubru nteul
ss mt in i n n  niu ’ u mt ra h uhc ’ m n s it ~ f i l ter s ar id smoke inn t h u  ~s ASA —N RS snu moke cirannnber.

Ii [.1 MI I R\ ’ . S. t rui u ns nrn i t t c ’r w it i n ‘sc’h I j ) oV~ ere d electro unics c’ \ i s t ’ s  with a
I I ci )au nnu’h c u m h i a Fi i i it s ,  l i i i ’ s  elu ’c t ro n n ic ;uuucku igd ’ ira’s hecin packaged within an nnsulatet l
si, atu ’r Iuu ~ ket a intl us ulc’s ugnieu l tuu bc uuset l wmt i runn a test ite m mu du m mi n ug a fire.

\I ISSIL I I IRIN( . R..S.N( ,IS

Guiulu’ul \l nss ule Ruuingc

I lie ( ,u iuhcd \ l is ’ sj hu’ Rui nue c ’ us used to co n nd t uc ’t test ’s annul e s;u !uuuitu on oh u ri r—I ~~:m n r,
s um rfu icc t -a i r  . annul su rf u ic c ’-to-s um r facc ’ gui iuietl nuni s su les . roc kc ’l s . arid tire-co n trol syste ms ,

s c — t l iei i t  t e s t s  oh u u i rcn ’ui ft nnniss ile u um nu i rocket a nn nna unl c ’ nnt . l ine n umn u e c ’ us um hso u,mseu l
in Ls,uI uu , i t i o n ns oh shu i p h ’sum ard g u n umnid rnu i ssi l e Ii rc ’— con utmoh s’ss tc’ni conui pon nu ’nnts ,

h , i u m u n c hru ’n s a nnul ru r ular—du ’u c’ ptmon u rock ets ,

I h ic ’ ru mn ng u ’ u’e nu l c ’rs on t ire n nn u m inn nm ni ssihe line ot t in s ’, s~. h u m c h i  rui n s t im n o u g hu tine
. mpj ) n l u \ imn nu i tu ’ c emntc ’r of t ime ( ‘ in i m na Likc ’ conmi plc’s fr o rn m t h e  s ou mt hre rn n c’d~ c’ of t ine ulmv
lum L II ) t i me nu m rt h u ho u uuui t ar ~ . I h i c ’ u n l i c ’ ru mti Oii ’ s uirnd support fac i h i t ic ’s are umt t h e  so um t i r
u’rnu i ( i f  t iiu’ line annul t ine tc ’ ’s t umr e ’i e\ t e n u u les downnrannge f ’ronnn t h nen mn to tIne n nomt h n
houini c h,i rs inn um 3~~- iIc ’enc ’ c ’ —s ~udu’ . 37—r ni l e— k u n n g sector. Most of thud ’ f i x ed  cr mi et ir cou iohn tes
i t  t ire ‘s~euIporn s~ s tc ’ nrn t es t  n in es ’s are c’nnnp luicc ’c i umlon ng tine cast amnul ssc ’st eulge~. of

li i ’s ‘ scc  Ii in t imt.’~ proviu lu’ comut i inuu ouus hn igin—a l t ituuule ( to  100 .000 f c ’c’t ) ens c’nuif i c’ ( is c r  t inu’
c i u t u n c ’ le n mgt hn of t I re n m u issm l e l unn u’ of f i re u mn nu l g rounnu i—Ievu ’h—t o — lim g i i —ui l tu t uuc l c ’ uo s c ’nu mgu ’ 0 5 c r

ut ’ s  f i rst I ~ n n mi lc ’s. Wit m ini tInt ’ tc ’ s t  um nc ’a , there uir s’ 75 precnsely suurveveu l nm m s tr um—
n n iu ’ in ta t mn n r  s r t c ’ ’s onn ss hu ic hi  innobile c im i thneou boi mtc ’s , tracking mnn oum nmt s , uuind precisuonn
l) huoto~ rum pbn mc um i m u l V ide o c a n u r e n u s  cami he u’ nm rp hacu’uI to Iu mr nu ishn uuulul itiona l or close—inn
c Osc ’nJL’c ’ as req um m ret h . S1)ott rue tow e rs  are a lso ui ’s umilable to co se r  t rc ’qu uc ’ n nt l~ uusu ’uI
i rim p u .  t ,‘i o uc ’s , annu l mu’ inn lorceul m must rum mm cm t sliel tc ’ rs Ii ur rs’nnnot ely count ro lleul f ’ul iii umm nu l
I S. c , um u u t ’ ra ’s umre ai. u m ilahle inn i im g hn — i r u ut umm u h anc ’,is .

S i’s ’ci ,i l nest  ars ’ ums inmc lu n u ie tW O u low i rmum nug u ’ inn st ~m hI umt iomns eq umippeul annul rm mstru rn ne mn te d
to lire c h m u m f  t — dmspc ’ nns irng noc kets umn mu l to collu’ct ul um t uu omi tire su e. s h n u m pe , ulenn sut ~ , annul
c n m’ sp cr ’ smOi u ra te ’s of t i r e res u m l f i n r e  ciru uif c bou uu ls : su’ ’ s u’ruu l f i rming ‘s i tu’s at w inichi ump to  26
pry c i su on n—orn e nn tum t mi ni c,i u u nemums ca nm he su’ t up to u i we r st’Iecteu i pre pluu innneu l mnmissm he Ii ugh
pum t his , m n mu l Ii iu ’ Snn uum hlAIm s s i Iu ’ Ruunge. I i reuc ’ n’s u, Iso a pool of 60 radar t r a nns mn nmt tc ’n’
, u i m t c ’ n r ni u m c i i n l u l ) u u i , i t m O n l s  t h i u uf  caun be situ ’ul a n u y w h m u ’re nm t ine t e s t  rannges annul ru’nu notu’I~

• operateu l m s target ’s for u m nntirau i uumt non weapons an tI sd ’ c’kc ’ ns . I’imese strippet t—u lownn raulars
uure urseu l e i t h e r  si m ply or mi  c lus ters  to siumut u l uutu ’ s uuruouus RF rau hi umtiomr , inutcrf s ’ nc ’nnce. or
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dc ’c s ’pt ionn cnn ’s u momi numents . Facili ties inn t ime operat ion s and ‘sui ppu urt ameum i m nchu udc ’ f lue
marine uon ntru d c c ’ ni t er: a control b umm lt ,iinng am iu i l umu mm n cim m m ng manips l u u r l3Q\i—34A taniic ’t
u l ro u uc ’s, niui ss i lu’ Iumu uici nu’rs a mus h mii i  (5 ibIs ’ harric ’uu du’s~ s hnc ’ htems for we umpu nn i ‘s~ ‘sI ems unm dcr
ts ’ ’st . co n n m nu ’ c’tu’d h~ u mmdc ’ rn ru nm nd i eu mh il u’’ss a~ ‘s to  i y inhorcu,’uh pads I or i a umm nc hi ers am id
hreavv c ui m n m n no um nts : ,ussc ’iiib l~ , c h ue c k— ou ut , storage , am nd c’ o n u i mt u u unn mnl g  hum uhch i mu p s  Ion
l l l i ssu l c ’s u um n u l roc kers  inch u muui n n nu umui t i o m m nnum guu i inne ’s.

\ l , i io m i n u s hruum m me m ntu m t ionn  in c lumuh e ’s sc ’ ’ s c’ nu mh t rack i n g ruidars opem afim ng in tine (‘— umn nu l
\— b u u nid s . cum puih ie ol c’ m t hne r sk mn u or beacon trackimig. A (‘I)(’— lTh() annul two I ‘ n is u ic
121  ~ ci ig ital corn punt cm ’ s umn nd perip hm erui Is are umsed for s lat um processi ng , storage , ami d
ru’alt iiliu’ ci i ’ s p l u m~ . Ei nr s ’ u’ sets o f lu~mnc ’ XY annul hi plo t t  inng houmrds umre unsed f ’unm ‘ s n m n n uu l—
n , u r u c ’o ui ’s disp i,i~ of hu u u iu nc b u im u g um m ncr a f t , m n n uss ile , annul target space positio n ’s u i uur mmnp air—to—
, m nm c ’ m n n inc ’ innu ’nts . I A S con trol c,c ’ni t  cm ami d mni icrowavu ’ data hm n m ks to Nil l)AS si t s’s annul

den lumb o ra t or~ f u m i n g  gs’ mi erzmt iou . te leminetry , annu l ren inote inst numnc ’nit conutro i
t i c  l i l ies . c’n niu’m ize ul c \ in—fl ig i nt u ls ’stm umction conninna mid sv s tc ’ nnn f n r  exp emnnn nc nta l i iuimdw a nc ’
ann ul nno u nu l—to—u u ir  ,\\l L Jh lG amid gmo u unn d—t o—g m ou m nnuh FM VIII : vouc s ’ com n m n iuum n l c u l io nn  , mr u u l
datum i n k  u’u l tu i p n nueui t  su ut ’f ’iciu’nit to coomu him nats ’ annu l c o n trol all aim anul gru nu m nd
opc’ r u t i o ns  turn t lre s’s eapOni s~ ‘ s tc’m test ru uu u g c ’’s ul u imin ig t e s ts  or evaluations enntuu hmnu g
con r cu u n n ’c’n n t a c t i ’ s  lii’s at sc ’’s ’ra l f a c i l i t ies  umru’ also av umilumble.

Smnnall-Niis si lc Raunge

I his ram mge i’s uusc ’u h for I c ’’ st s of dii int—r umnn g e suurf ’uie e—to—u mi r guitied missiles again’~t
lo iss —f lv iu i c  aerial t umnsn c’t ’ s , imelul c ’S um luatio m ns ni smni a ll tact meal um n r— ui e t ensc ’ s~ stc ’ nn ns , and
pref ligh t tc ’s ts  of s’S pu’ri in m s ’mi tum i air—to—umir ci nc hed missiles amnul rocket s , lire nangc ’ us
uus u’d pri n n m u n i l y  Ion test  ac t i v i t i e s  e mr tu u m hmn u p pote m nt ia l  irum,ards f ’monin dc ’ ’s e lo p mn ne mm tu nl
orc hnn u mmi cu ’ o f n iuu pn os e n i  re l iabi l i ty or f n’onuu si umnnn um ge d , ouut— oI — c o n ntr o i t u ur ns ’t uhnons ’s.

Fine I , ucih i t  ~ co n s ist ’ s u f  ui rannge— con itro l block hroumse. stee l—p lats ’ protect usc ’ bar-
r icades I in perso ui nnc ’I annul eq uui piin emut . s hrs ’lters am id plu u tl o mn mms t o m nn nu ) b ul u ’ mnn s l r u m—
n m ne ntat morn . u m nu l l u mum m ic l i i  in PiltI5. It us Iocat u’t l uib o umt 5 nu nnl c ’s mnnrt ii ~iI t ine uo n nt rod
cu’ mnter of t ire ( u ur u hu ’uh \l u s s u l c ’ Range, ari d us s’ssei nt iu u hi y a suubI’~mc i Im t v of ’ t h a t  manngc’,
‘ sh ian i nu n ut ’ s  ,ui rs pumce. d us ni raunpc ’ area , I i  ~c’ul s’lect mo unic amid opt ica l  in s t  numm nnenntatmonn .
c h r o n i c ’ l umu m n n c hnc ’rs . nnn issile a’sss’ mm n hl ~ ant i c h m e ck—oumt buui hu hunngs . ann u l su pport I a c i l n t m c ’’s.

I u’ mg c’ts ,is ,iu luuble for su ir f uu c e - t o — ai r  I m im ic s mm nc ’huude uhroniu’s , toss c’iI tar net  s tumrg c ’t
ro ckc ’ t s , flarc ’s . annu l t e t h e r e d  balloon s. \ f ussm h e ’ s  I’um n l hu’ i umu m mmc i neu l un ahn nio st a mn\ uinug lu’
,m c u mm nnst um p p moIub u mn i n target ’s. Lium m nc iic ’ns nm uui \ be n m nu r nnn mc ’ct uir m e nmno tc ’h~ co m r t ro llu’ui tmon n n
Ihi u ’ blockhoumse , • mn iu h ligh t S’s s i t u  tmuminnuih lc ’ Iumu mn c h mer ’s c ,m nn be u’nmip laces l on th is ’ b lock—
h mnuus c ’ roo t to f ac i l i ta te acu l uu ismt io nn annul tra c k i n g  of sn m muml l  low — f 1~ m n  target ’ s ( ( IS.
e nnum hlu’s eonntro nhlc ns inn this ’ hlosk luosu ’ sc’ to nnn cun n i tom tIne beinuivior i )t laun c h ers annul
nnissm hc ’ t hr n uum pi roumt um t ru i c k um n p annul lining ‘ s e c l uuc ’ m ncc  I. If c l c ’suru ’ ul , I um hi ih i i c u un u ne u nt , mnv
pbrntopruip hui c co serum pe of any test  a c t m ’ s i I~ — mn mc l u ulmn m g I um u munc i m—to —m n n n p act  phmoti in~num p Iuy
o i l s huii rt— iamm g e suur l umcc ’ i o — suu ni u icu ’  f r u n g s  uuionip pru’p la mm nneu l t rum ~e cton mc ’s — cui m n he p n i i s m uh eu l
‘su t hu nmmo hil u’ inmstr umnm mu ’ n mt a t io mu.
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I xterior Ba lu st it ’s R u mum ~u’

l i i i ’s  lacn h itv m’ s uuse ~h f in t e s t s  of b , i hiu ’ st mc u m nn d s mn nu .ml h gu u uc l s ’uh m nnuss u l c ’s umnu ul c’n ‘ sm n un u m—
l umtu ’ul ,ui rc r ,u tt I.u i , u nnc ’hn c i u mn u l i t i om n ’ s, c ’ sp e eu u m lh y f o r  c , ut inu’ run n nn ulum ta if l umuun ehnmn n g , m nn u i c i i ’s
t’lug hu t p m r a u n m e t e r ’ s , t c ’ st of gru nunnu h — h umu mni c h uu ’c h rocket ’s  annul s nni ui h l  ‘ su ur t ass ’—t o —s u umface hud lmstic
uun uu l ctu md e uh  nu i i ’ s s u l c ’’s u m nnu l s t u m u l ues of pro ) Ic ’ct ile ha lh mst m c ’ s ,

Onue 01 t Ire i n ns ta l l umt io n n’ s nun t h u r ’ s  mdmmg c ’ us um 550—loot launu ’ ii imng run up. c’Iu ’v a tc ’ l
~‘dc ’ e r L ’u’s Incu r  time hior u, onntah. ( ) in it . u m roc kc ’ t—pr o pc ’ lleuh sls ’uh earn prou l une e preilc ’ ts ’ r—
n mumn u’d lu muunc hn s c ’ h o s m t i c ’ ’s tip to \ lui eh n I ( t u ) r t ine (‘i rm m ng ot arrcr a f ’t ws’unpons tro nm u
s imn ru u iateu h umincr al  t um nuler pnu’ci’ss’i~ c on itru )hlcul ~onn sh itno nns ) . I Ieas~ nmn ’ st m uumni e ntat ionn at
t h e  fire unit mj ho ss s det ,mil ed st ud~ it um i rcra t t 1 weui ponn sc’paruit iOn c l naru m. t  s ’ rn ’ s t  ic ’s ami d
S’s e .mpon n ba l l i s t i cs , l i i i ’s. cu mnmn hinneu h w i th  I lie ( hi )wnnr uum ng e instmum ui enta t ion sinared w i th
t ine ( ummu lu ’tl NI - ‘uhe Ran ’u’. pmo viulu’ul c O ’ s c’nulgc ’ ut a weapon trajc’etor~ I r( ni lauu nncl n to
inn pac t.  l ine s’ ic ’s , i I ion of tine rannnp annul t ime flat tc ’rma ini inn fru un it of it g us e lorug
I rane cto n ie 5.

h ilt’ opc ’rat io ns annul so upport Ia c i h i t i c ’s of t hn u ’ ra nge u m nu ’ uit tin s’ ‘sotu t hi ennuI of tIne
mmuumum n nnius ’ s i hs ’ line u f  fire juust eumst of I Inc ( ;ums h c’sh Missile Ruminge co m ntmo l areuu . l’ine test
area os s’n laps t h e  ( ;umu cl e d NI is ’ s n lc  Ruinige annul cov u’ns um 3 5- uhen ns ’e- ’ss d c ’ . 37— nn nm l u ’— long
su’cto n. flue ‘sd i i  runnnc ’s s h are tine dosvnnra nge u u nc ’u I’s annu l inst r umn unc ’ n nt u mt m u .  lire I inst
I ~.U (h) ~ umr cl s ol tine ra nge arc ’ kep t free of d u u s h ’ s ( nom inall y only inert \Vc ’um pom ns are
tired I ‘,o t h a t hits annul piees ’s of a limed weapon can be recos s’rs’uh I or analysi s . Ni. be r n
mneu ’dcul , c’Ine nin mcur l an nul nnneta il umr g ica l , un nu m hv ’ s ’ s  u)f s uic in recovered itennns art’ f’ummm nis in ed h~
tIne N Ni. ( ‘ Re’se uurc ln I )u’p u m rt mmuen t .

H xs’u i l u i uu mi c h u eu luu i pul nenn t includ es a two—cel l  A SRO( lau m muc h ier arid Nik I (12 um n ul
Nit ’ 105 u i n t i i t o ,i~t 5 ’ m , ,S — mnc h harrui ge— rocket lumum nn ch u s ’ r ’ s , amm d ‘sc’’ss ’ i i l u u nnr vc r s ui l rocket ’
Imu umnc ininig pad’s annul I umuuns ’hrers . l iuc gumnn fum e i l i t y  h a s  5 ”J3~. 5 ’ ’ /5 4 , anuh 3’’ ’50 n aval
gumni numou nits Ion I u n ri g project ic’s. Inn adu hi tnomn . u t  irer gun’s are isailab le at tine S nnn a ll—
( u m hiher ( .uun Rumn nec ’ , um nnu l I lu/c ’ Ruinnnes . h aci l it es inn tIne conntro d area iunclurul e a test
c (unltmo l huiluhunng, ann as ’s c nnrb l v annul check — out humilu h m ug  w i t  In ten uup c ’mat umme—co nnu ii t iom ni mng
s’ir u u mn mb s’rs t Inat hantlle w s ’uup nnn s up ti 20 feet long um m nul 4 I c’s’t in dnam nieter , annul
m m1~ig um ii rue st ( r,unc ’ fo r  a ll classes oil c’S piosivs ”s .

FIne ruun nes ’ Ira’s nu ianv k i n d s  of u h iw n unu mn u gs ’ i n nstr uumn nennt u mt it)ni. Pr o sc ’ ’ s s uung ami d stor u u ’ e
if d a tum uire u honi s ’ h)~ tine conm np uut s ’rs ml t h nc ’ ( ;,m iuleuh Ni issu e Rum unge u’o mnt mo l cemuter.
N uirrerou s um rst nu u ni nu ’ni t sites are , s m i l a h l c ’ c lose—inn for I i ln mm m i nd I S. cameras to c o s e n
ean h~ miss u lc ’ fl igh t. ( a n m ru ’ra c o vu’n u m g c o h ann c n i t i ru ’ mnu mssu k’ l’Iighnt ns a ’s mi la hhe. S. b n nk to
this’ sic h u ’o u ns l r nu n mn e u ntat morr  Iahiin~ut o n~ saul g ive mu’ um l t tnnme s uu lu’o cove num gu ’. .S. l’so, c hi~~tizeu l
mr r ’ s tm uinnrs ’ ru l u mt n on u rumu lar us uuvu n m lu mhlc ’ hu m proj ect i le tn u ij c ’cIonv dali. S. immobile tehc ’ nnu c ’ t n~
r t c  s i V i  lit! van m ’s nno nveu h inn w i remu requuireu h to  ‘su mpp l u’ n nm u’nnt I Inc pnmni n m ny te lemct rv mu’—
cs ’i vm n ig  t u m ci ln t ~ Iocateu i umt t h i s ’ Nun \i.c’ m po nns Rum ui 1 !s ’.
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l ii i ’s n , m n u t ’~’ us Iss ’ ui  tom tc ’ mnuumi m um l huil lust is ’s t s ’ s t n m m g of lute umm nu h s ’ s , un iu ’ ,iu h pcn ’ t o r—
n n nanncs ’ ,m n iu h u t  u i / u r i c  r e s u l t ’ s  h’s ‘ s n n u k m u m g  t , t u y y i ’ s  ii s , i r n u u u u ’ s  s i /u ’s ( l ’r i uun t  t l l , i ’ s ’, 15u Ii
‘ .‘r~ sn un um lt u mn n cl t h in) it u m nn s’”, u mu t p t ) mml t  uun u i  w i t h  prs ’c u sc ’l~ c u m u t ml i umbie st nm ~~uu te
‘ sc ’ l o c i t ~ u m nn c l str ikin g m u d s ’ ( b ’ s u u t , u lun rL ’  t umr g s ’I , S ium nr s ’ te h u ’mu is ’ts’rs’ch w;mrh is ’u i u l d i s c  l i S t ’ ’
r u s s ’ s  t c ’ s t u n n g umn u l ‘sn mrnu’ s’ros ss mi d Im rm uuc ’ ’s of s nnr u mi l — cuih i b c ’ r s u m u u ’ s  umt high sps’cui ins ’ d us ’

on t hins n .m nine. \ I’ , ,u s utb i  as  t h in  y i avamlum Ne liii st nd ‘ s m i l e  t ru’ blast s i t  s d  t ’ s  on) lii ur ic
‘n u is ’ e t r l s ’s u m nn ui f u i t s ’s hi t ’mn ing ‘ s , ih~u u t — s ’ii~~,u ’ set l  niods’Is I nonn n u m nn ~4 — u m n c l u , s n n u u u i t i n—iu i r e  c u r l

thn no in iu ui c uu nt mo l ls ’d s’s p h o ’ s u ss ’ blast.

l int’ ru m m ng s ’ u lo c a t e d un ns’ t a l i s u ’ l \  fl at Is ’ i r i i m u uut t ine  s’shg e of t I re  u h r y  Iuikebu’uh
t re t , h Inc p r n u u i u n ~ u n u s t u i l , u l i u u n t  ‘s a two—ru m il. I ~h — Iu iot  tmu is ’k omi w h ich vc’ n\  in ms ’’s~
pt’ m n s us e s ls’ u hs ea rn he pnops ’llu’d it  sps ’ed ’s ump to  3300 fee l / see  u mm rd umccs ’ls’ ru mt io n ns imp to
12 5 ~

‘ . Fhnu ’ si u’ul , ‘s’s m d i  c o mnsns t ’ s  if uu ie \ ps ’ n msu v e s’\ t ruus ie tl  s h n u u s ’ ’s t hu u u t l i t h e t s ’ s e c ’ nm or
i M t ~ ( ( l i i i )  tin s’ nails , cumm i be sc’pu m n ’ umts ’si In’ on m n t hiu ’ I s ’ I  u te n nn ut t h i s ’ ennuI ml a m um n n I

a h i o ’ s s— ump a nt  s’x p h u s i ’ s e  bui lt I ‘so ru nt i t  ch ic ’s n u l l  uu nts ’ n’f ’u’re s s ut h u t ine  t e s t ,  ( u u t n i r o l  ansi
support I, i s u h i t m u ’s ine lu mulu ’ ,i t e s l — u _ nn tn ’ o I b uu l u h ming.  t c ’ nn npe r i tu r e—c o nn d l t i uHn s ’s h ur sse mnnhl v
b uum hduun n . s l u u l a L e  bu u n luling. nnlan u/in ns ’s. tu sh h i nn i ts ’u h mn uu el n urr s’ s h o p s  i inn s’s hu i ehn  ‘ shc ’ d hs a rc’
humul n  i, \ luus t  \ , us \  ru ck c ’t lU/c ’s h i s s ’ h~s’n t s ’ s t e u i  i t  t h u s  t m umck . sshu i c l n  us one of ’ onnir

such m nn ’.t ,i I I,m I tu n i s n u n t ic ’ iii ut ii

I u s  r an inu ’ u n uu ’ lu uu l c ’’s a ‘ s t t i ~I , is i I i l \  u i !  na tb ie r u m i g  e \ I u e n l m m n u ’ nn tu u l  datum om n s c a b s ’ nnr oulels
ot s’s e u pinu’s u mn nu l ‘su eap om n comii poni s’ nnts i i u u ’ s ’ s t i  t h mmoum g hn a hluu ’ s t l’ieh s h. S. s nnn ou  u I I t ’ i c ru ’ul.

~— ur n c li , s l u mniul u m r uh N t ’ s  y mun n h i s ’s ‘sa hot— s ’ n n c i’ss ’ uh mn uos l s ’hs uit I r s ’d hs ’ t e m n mn inu ’sh ‘ ss ’ b o e i t m s ’s
r u i n i n g  fro m 3000 ton SSOO fc ’s’t 5 d c .  reciss ’ ‘sp h u s’ru’ of’ 50 ( 1 pou mn nu ls ol I N I is
su uspu’ nns lu’ul um ho s , ’ ,i b u n t — t h ick . han u le mneu l co m ns ’nc ’ ts ’ puus l chme et l i  inn t i re  l in e it t ins ’.
\ t i f l l s’l speech u mmnul c x i i  S u S c ’ hs’lu in n , i t  morn in5 ’ sy nns ’ hm mom n it s ’ul t o o pt innni / e m u ’ u ls ’ ’s i ns’d blas t
ci i,’ s n~ h um nu ln s  u u i  I t s ’s t ~~.

l’u u i t , i b ls ’ u n m s t n ’ u u m m i e n n t m t iomn for n un ’, istun u min s t r u m , ‘sh ock. ts’nnipu ’n’ui t lirs ’, ‘s ibruitiom i .
blast pn t’s sut ns ’. , u nuu h teI s’ rmndts ’ruiui’ s l u m tu m us s et  tip to unne s ’t t ine nnu ’cs hs ot m n n u h n v u c h u u u m l  t s ’ s t ’ s
,u n nu i us m c miii used s’s henn not t e l  m ug. I ) e t a i leuh p i n c t u u g n a p l m i c  eo ’ s s’rags’ u’s as anl ahis’.

line ~— m n c i n e t t m n  l , ued u l i  h ums s i n i ns ’ n i  nnrou mn ’ ’s Ii ) us ’c omnnnnm ou l ui tu ’ lm i uzhn — s p es ’ ul , unnus ’ n,(s
h r  ph i o u huu ’ muu p huimi g t h u  m m d c l  ,u’, it s’ m nt c ’ u s  ihu’ hl umst s v u ivs ’.

SI\I ( LS. l i’.I) N I R-h  S. t N( II R S. N ( , h ’

I lie Nut I ~u imn n c hr ( sic u ’ s uu ss ’uh Io n t e s t  rug u I  , i l r _ s ’ s s’ui t u u u i n  I l i / c ’s h’s l u iuuuu ehmmng
‘unnaIl nm ni ’ s smhu ’s .o iu l rnu’ks ’ ns t ro un u a u nl lu nm n t u m m m n  top l i ’ s ’ s a r u l  t n  ‘el lu s t ’ s  on nneig in bou n’ m n g
hu n llsudu ’s ari d ‘ s a l h u ’y s. I , uu n mc i m a ng les much mmn rp un ct a une l s ’s an n u l los i l t i lu ! ’  c iii hue prs ’e i ’ s s’l\
c~ i n h rol hu ’ul mu a ‘ n u u u u m u u h  u’n n ’ s ’ i u u u n u m n r s ’i uI t l u u m t  c l o s e l y  s in i ru ml u i ts ’ uh m u n — l u m im m ns ’h m c o m r u l i t u o n u s
( u ’ \u ~c i ut lot f i n  ss u nd spu’u’il of thu I a u t n s i i m n u n ’  t i n s  m u i t t b

l im e r u i n ’ ’  m ’ s I uu uu mt s ’u t mn um r emnn i 0 s ’ unn t , umm u tu mmm n mnu ms  aru’ u m inn thru ’ uu i i nt h is v s ’st ‘ss’ s t u u ~ u t ’

t h e  ( h t u n u , u  I ike u’ uun n ub l l u ’s .  It t i t u h i / e s  tIme um u niq u mu ’ is ’ n n , u u n u  Ic ’ , u tu m ru ’’s o i l  t h ic ’ ,l!s ’ ,l I i)

pmfl ’s lu ’ ,i ‘ r u um r d —h , uu nnc h n l umc i h l y  t hr umt  u’ loi ’ s s ’ ly ‘ smm n luu lumlu ’’s m u s t  out t ine c’h m u n , i c ’ t u ’ ru s t m c ’ s u ul
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in n , im n— l , mu u n i s ’ Im u mn n u h um u n , m m r ’ m u —: ’ n u u u m i m u h t n,m~u’ s m n ’ u .  I h u m u s ’ I , i u nm ns ’h m paul ’s ( inn  t o t )  o i l  um 5te u ’l~
sic hc ’dt n n uo u mn tu ui n n m l i i i ’ s ’ s  ‘s u u’uu poim ns to l  bc i u m uun nc l us ’uI a t sa nmunms anngI~’s ( mm mc l umdu n g ‘steep
umm ug ies smnnnu mhu m t inu e  l a u u n n c h m c ’s iii a u l nse a t t i t u m u f e )  umt tu urget areas f ’monm r 41)0(1 to
1 S ,i m ( ( ( ) Is’s ’I i’s , m y .  I’ hu m s ru lIngs ’ us base d nm t he s u m nmre p nm n n s ’ip ls’ m ’ s t hus ’ Ru us ’ ks ’t I angu’I
Ranng u ’ ( prc s c l in i c  ,m hm nm s ’ oil l i r e  wh u c ’ n n mi i i  er u i i nnu l  ‘ su urf aces untrumuhe oni t ime t is ’ nn n is p hns ’ns’

In lront it t he t n/u ’ ) , b u t  m n nuus ’ i n stu ’u’pc’r t i r nnui! u mnmg l s’’s ann ul s ’um n u u m h d c ’ f’m m m u m g na nu ge ’s ulru’
po)ss blu’ biu ’ ic . I hu ms n . umm g s ’ t u n o ’ s u u t s’s a cuipum bu lut i  four ts ’ s t uul g I n n / s ’s inn s n nu n iun n i u ulno nn ‘ s ur t i n
‘s’s u m m ’lnt’umd ’s ,inu l ~~u c ks ’t flint dir ’s t hmu u t h i a ’ ss ’ r n it y e t  bu’u’nu um pp mi vu’uh lu m r u mu r I ur ine ,  Au ht hi —
t mon mui hh y , it ,mIlo ’sv ’ Our s h u us s ’r contro l of inm npa s ’I p osi tuou mns t inuu nn is puissib ls ’ wi t h air
hum mu n c’ it ’ ‘s.

lim e sumppo rt c’~~uui p mmis ’n mt on t ine s i ts ’ san i es t mon mu tes t  to )  t s ’ ’s t .  \ lohi!u’ m nnstr u un n m e n—
n a t u i n i n , c’ unnrnrnu m n n mu ’u m t uo nns , s Ic ’., are m ut i l ized inn smupp ort  o l ’ in d u v i s h u m i  ts ’s ts as mu’u iui ure u l .

I)A’I S. uS.NI)LIN( ; l~Ro( ISSlN(;

Nil NW( ‘ u’o nnn pu ut ing um c t i v i t i e s are t hmnu u u m gh n o m nc ’ n t I 0(i O i n—po ) st ts ’ mnn nn n ua ls c o r n —
nectet l l u  thu ( entrum l (‘onuuput iung I a c u i t y ,  (‘ m rul i nuum mul l mm n g , in m sh ku’y p u n c h  eu luuipnn nc ’uit

ru av umu iumhlu’ I cur gu’ ner um h ums e.

I) ,S.T S. STOR S. ( , I ’, S. NI ) Ri’l ’Rlh ’,V S . L

l)uut u c ii) be sto ns ’s I annul rc’ t n ms ’ ’ s eul f I r  s u ulu ’ s s’u h u is ’ ml t  use  on u l ru mnnu ’ s, u n mui g nefuc  I m p s ’.
u n  hi ig hi—s pc ’es h uln ’s~. I u m hhe 11— 3 sh ow s t l nc ’ s tor un g s ’ a’s u m luuhle ,it tIne t ’umc m l m l y

QtJI (’K -LO OK ( ‘ ,. S . P S . RI L I T I I ’,S

l ine qumick— loo k ca pahi h i tv of s’ u ich m ts’ r nn nin n uu l  oheps ’ n ic h ’ s mipo m n t ime Ii pe uI Ic ’ rn nmm na l
in usc ’ , h u mt in L’ s’ nn u ’ r um l. t u ’ l ep nmm nt s ’r i ru i r ul u uu pi annul ( R I u h i sp iu i  ‘s pn iu ’s is l u’ t i t u s  sen’vi cs ’.

)s s m hi osco ps’’s, osc ul lu  i t n , u l u h s , ummul s’ ou mmm t u ’rs pn u us mi ld ’ o l u mi s  k—lu )o k data  at m m nuumni  of
r i t e  i n ndm v ic l uma l man e s ’ s.

PROC I’ S S IN

Sv stenn n ainh ~u4udel

I tie pru m~~ ’s I u n uu u ’sstu n ml t h u  \ Y (  (‘ emn ) m , i i (‘ u umm n pu mt mmnn I us ’ u l m I ’ s  is ,m t m u m ’ s , m s  II 10
c onmlpu ut s ’r co unt u ’ imru’ ul ui’s sh m u i s% mm nm I m unumr s ’ 11—3 .

p
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Langua ge

l’ hlu’ laniguamz c processors available for t h e  5\ 5) si n are :

1110 ,‘\sss ’ nmi b lur

2. FUR’ l ’ RAN V
3 . ( l~oR
4. 1100 1)01) (‘0130L
S . ,\S( ’ I l ’ \ NS I (‘OBO L
6. I’l)l~

t l3ASl (

~~. RIOR.

lfl l )L It ’OUt Ifll t Optiou ns

‘l’ Ims ’ \W (  ‘ 1 1 1 0  (‘onmu pu utu ’r sv s ts ’ nm co ) m nta i mns a fum h i conunp ieninent u)f mmnp u mt o u t  puit
d c ’S i c c ’S i n d  u m s h i m p :

I. (‘um mu l h’&cumuhem
2. (‘umru l Pm ,nmc in

~~. Pum ls ’n I i  ~t’ Rs ’ um she m

4. P rmnn ts ’r

~~. I)en nnum miul I e m um inals.

Real) mi n t’ Imnie r ac t iom n

Reum lt inne p n i u n na nm u ’ s are ms u uml u ub lc ’ to sui pport spu’s’ i tn c  test ’ s.

I) ISTRIItFI lO~

I ) , mt ,u  t u ur m ru u rouu u n ui  I ru ins ’ , if processeul at tine f’aci h ity, is tisumally 24 h ours or less .
H lis t ’s’ I su ’ , t im u ’ t c’mnr n in ra l s pn i nvm clc ’ data on a tim mu e—s inare basis. Large jobs are processed

h~ pn ion it \ .

I)ISPI \YS

\ i i l n i c ’ u u u u u s  u his inluiv dc ’s m c ’ s’s umre um s u i m lahlc, I vpm cumh uiusphays inuclude:

I . I R h ’ s

o ( I V

I ( u n t i l  c u u t m n i t u ’ n s

1, ( )st h i un r , m i u l i s

5. I l I lT  i n i n s ’ n h m m n u h c ( u b ) ~~.
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l ) mspi. m i in st num n m nu ’ nntationn vuu n ms ’s f’ronm n rum mng e— t o-range ami d earn he augmented by
cqu ipmnn cnn t from tine i mist rum n mne nit at ion poo1.

REFERENCE DOCUMENTS

I. N R’ ( l ire P j t (  .S’uru i i ’ab i l i t c Ballistics lest I”aci lit u , ‘l’echm nica l Nunte 301 4—048 , Nava l
Ni. s’a po t ins ( s’ nnt em . (‘ Ininn ur Lake , (‘ S. . J tunic 1972.

2. l u u  i / u i ( n i l  u?ll i ’ T ’ s  (;mffi/~’ /?u~uk for / f lstru,nen (a (j o, u at Aircra f t Suru ’im ’ahilit m ’
R 1 i P i e u , I e c lm n n ncum l Note 3014-056 , Naval Weapons (‘enter , China Lake, (‘A ,
\H~ I ~“3.

. /‘/ , jPi I it 1/ u / i O u  1 i l i  ill (( J  1 ir 11111 Sui r i ’im ’ahi l i t i ’  To ’s! Range : Vaua/ Weapons (‘enter -

( /it~i i / ti~ u , ( tI/1/iit~1/d , I t’c hnuicai Notu’ 5111-006 , prepared by Aircra ft Sur’viv-
uuhi hn t y  h t r um nr th m , N,m’s ml W eapons (‘enter , (‘Inmuna Lake, CA , July 1974.

4. 1 ‘ Ii ‘ i l / u  lu i/ it’ N It ’( ‘ ( 
~nPm /uutiiiC I’ku’lllt’t ’ , Nava l W eapons (‘enter , (‘hina Lake,

( N I let uhs ’r I u—’~

~~, ‘ s o  i n  a n / i l l  \ ,~ ml Ni. e,i porn’s (‘en t er , China Lake, (‘A , April 1974 .

Ii. / i S!  ( ) (  ‘s t i l  t I ,u m u l~ If u / u  Is . Nui s ui l \i.’s’ m  porn ’s (‘enter , (‘hnina Lake, CA.

—
‘ 

\ h i m  /~ sI / 1 i /i f l u  ‘s , Nm ’ s  m l Ni.’c’ump inns (‘e nter , (‘inina L,ake , (‘A.

I
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Figure ~I-l. (“Inina Lake Facilities Layout.
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BLAST D ELECTOR

I I j Djj 1~
;

11 I ,
~)~~~~

‘ 12

_ _ _ _ _  

10 
8 U U ~~~~ 

‘
~~~0

A
13

6
1, F I R E  CONTROL B U I L D I N G
2 PWR X FMR SUBSTATION
3. WATER STORA GE
4 FIRE CONTROL HANOHOLE
5 BARRICADE HANDHOLE
6 ELECTRiCAL BARRICADE
7 TEST STAND
8 NORTH POWER HANDHOLE
9 NORTH CONTROL HANDHOLE

10 COMPONENT PAD TERMINAL BARRICADE
‘ 1 CI PAD 5
‘.2 C2 PAD
13 AIR FL OW FAcnu’rY
14 TE ST SUPP(~RT SY STEMS

JUNCTION BOX ES (TYPICAL )

‘H

Figure 11- 2, Aircraft Surv ivability Main Test Site.
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humble I l—I .  Photo h3ma nn c ’h r h > h m u nto g ru m l n im is ’ Suuppuur t

Vis uuu ul Inn ’s tru mu nncnntat ionn (‘ imue 8 I h ug i m —sp c ’u.’d / p m u hs u ’ s’ u mmm n c ’ ru m s , Stm per—8 s~ 50
foot cuurt niuj gt ’ . (‘u n n e  — hO t n o rms ’s ‘sec to
2 50 f r i n n n e ’ s  sc’s puni reg istered , I to )

20 puu lsc ’s , ’ sec.
a

\ lmih ike n n I)BM-4 I 6-nnnnnn x 200 foot pun registered , 4 to
400 Iro nies “ sec. 1 00- anti 200-foot day-
higir t spool.

Ni m hh iken 1)BM-5 I 6-mmnmni x 400 t’oot pin reg istered , 1 00-.
200- . and 400- foot dayligh t  spool.

I
Mm ts  lnell I 6—nnm luigh-spced pin registemct l . I 2 to

400 frames/see , 400- , I 200- , and
1 600-foot darkroom load.

Phuoto—Sonni c 1 6—rnn nn— I W Uigh—speed 24 to 1000 frannnes/scc. Pin
registered 100-. 200-, and 400-foot day-
light spools.

Ph oto-Sonic I 6-n’m nm n- I B [ugh-speed 100 Irann nes/ sec , Rotating
prisnil . 100-foot ulayhighut , 200- annul
400-foot darkroonu load.

I i s I s ’ s  W I - 4  I 6- nuumu n prisnn lnigiu speed , 1 000— to
8500-fran ues/sec. 100-. 200-. anul 400-foot
dayligh t spool,

Ru’u h I,ike I1~ c mu m Nlu icl c l 41 I b—m u m prisuui I 20 to II ,000 frannn c’s ’ sec ,
100-. 200- . and 400-foot dayligh t spool.

Ru’d Ii ku I ii, c u mu l i Mi ~(ls ’l 42 I 6—m um urn rurisnmi 100 to 5000 f r i  nm c’s ‘sec .
2400 foot darkroom load.

I h e l m Rc ’ s eumms hi ~.IouleI IV I’ 35- nnnn n n pulse up to 20 p ul ses/sec.  400 foot
d arkromo nm n loath,

Nlm t u , Iru ’ll 35 I h ug t m- s pu ’e d 35 ’ mnm mm i  pin registered 12 to 120 f nu n m ne s
sec 400 and 1000 foot darkroo nun load.

r 
I’h i u  lu ‘Sonic 3 5-tm nn un’4 B 35-nnnn ni prisnul 100 to 2000 f ’rumnues /sec , 400

annul I 00() liii it tlark roonmi hoaul,

Redl ake I ~ t ax  Moulc ’l ~ I 35- m in im Ballistic Synichiro (St reak )  30 to
250 f t  ‘su’s’ 1 00— , 200— to 400—toot ~l.m’, —
lig h t sp uuii ’s .

I lu m lc hner Mould 105 70-nuum ni sequen ce 5 to 20 I ru m s’s 5 c c ,
100 loot dayligh t  spoo1s.

Photo—Sonic 70— mnn-l OA 70-mi n im pin registered 20 to 60 f rum nuc s ‘sec.
I 000 foot darkroon un load.
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l’umh lc Il— I. Ph oto Brani t i m Pliotogr um pim ic Sum pport. ((‘our t o !.

Nmk u ni I Sinighu’ I e n s  Relic ’s 35— mini s t i l l  c um n i merur. Motor drive um n iu l
ni ua gu m/m uru ’ for  seo l t ue mi cu ’ çm ms ( t in s ’s uip to
3 pmcturres / scc.

I u’ nns u ’s I h u h  I 0— unnu mi to )  24 innc ln For r m motmo nn pms ’t tire s’ u uim ns ’ r,is .
I m m m u m m n g  I .ump (‘.ipumhn lit 0 mm ill n u t  uoun pmc ’I t ire cam nuerum ’s .

hum hIt’ 11—2 , Sug mial ( ‘or ’id it ion i rig I’q Lii pn m uem ’ut 
______________________________

I~ pu’ Use Quantity

N i i I tu ~ge rs ’t.’ u u lateu l I . 2. or 4 u m s t i v c ’ e lennneuuts 2 to 10 wire 10 s’haninels w i th
ru’s u s tum mn cs ’ bridge s v s t u ’ms , s ingle or douible s im u m nt ca h i— 2 spare t umnits
s m uz m i,u h s’ori d mt mo n m c ’r hration cx s i tat  ion adjurst uuhle I to 30 VuIc

or resmstance progranuirrn a hhe.
( ‘uurrc ’nt rt’gun luitct l I ‘ss’ i tuuti on adj ustable 0.5 to 50 numaule for 60 clnamnne ls
ru ’s ns ta ncc ’ hruulge I. 2. or 4 elemnuc u nt hr mu hgs ’s; 2 to 8 wire
sigmia l cm lm ndmtmt ) ner sV stu ’ m i ms tcrnu inumls prov mde h for bridge

conim pletioni . br iuhge hun hum ncinng um nu h c.mI
bm’uitnon re sms lunrs

I hru ’ rn nno co um p le ‘ Ndumpt s to ,m wide rummnge of t h r e r m n m u s o u u p l e  100 s’ hn um nnehs
snminna l a mn uh o thr c ’r nm N’ souurces I3 mu m s so i l  I uigu’ adjumst

umh le ~) S on N’ to ‘set fero ot utpuut t p to
u’ m bit s t c ’ps of ’ vo ltage inusert iou ca h i bruit ion,
S p,mm n ,iu h t uistumbhe Ii in ss’Icc t monm of f u l l  ss ’u ul c ’ ,

‘hm. u nn ’ c’ Pre ,o e lect rue t ru m mmsuh t us ’c’rs 12 channels
.011 pu t  mu ’r a. Pressuure pic ku mp s

h. Force uum es ’s
s’ . Ini r peulu mn ce heath ’s

( um rri c ’r I, inneuu r ‘s ariahle dm 1 fc ’ ren i t rum l tra n nsf ’on nm nt ’rs I ~‘Inumnunie l
m n ui p l i l iu ’r umm n h var iahle re luu ct ummnc e tru uu nsul ucer s ,
(‘unu d ut iomn i mig iNnimplifies low-level I)( ’ a m id \(‘ ‘s o l tu mgc ’s
um i m p  Ii f ’ier annul pni n ’ s i ds’s inunpet lanis ’u’ n nu ats ’ Im rug arid

dum t nun bet weenu the voltage son nc’e umnnt h
sum hseq umemu t u’qum ipflient

( •u m lv ,mi noumnu ’ter \un phit ’ies si gna ls tro nu n tr . m u ns&l mic u’rs w ut in 1 2 u’ ,ms hn
umnnm p l mfmer  volt or mmmore s m L’ n n um h anoh am mnn i pcd umm nc ’e n i l

I OK olnu m n on less . Wi ll a m m m l u i m f \  f ’ron nn I)( ’ lou
8 k ii,. l ine output of ’ t int’ ar m mp hmt ”mcr us
ulc ’sig nucd to h r i s c ’ e um l vu m mn onm ne I ens or oth m er
rccorti i nun im nst rn nnmcn ts hu asm rug a low ii riv i  m n mi
re s is t um mnce , hughr current (up to 65 rim ~S. I
req u uir t ’ nu ne nm ts .
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h’ ahlc 11-2 , Sigun~ui (‘on di t u o n ing Equ ii pn’rne m ’mt . (Contd, )

~ pc . Ist’ Quantity

I i , mbs .i n n u u n n n ~’ t ~’r \ n n m p h m fk’s siunm na ls I ro mn u t ru mnis dumcers w i lh n 2 ‘a tn
• .mnn ip hrt  c L  s u u ! l ; m m ’ s’ o i m t p u u t s  from 0,1 Ii) 300 so I l ’ s  wi th

0,S- to 3—i nch n peak c , ihs .ini m nn c is ’r
def lect morn~

~ss ’ mI li i n ’ r , u h u h n  32 sl numnnnn e l ligh t be u mnm n o ’ sc u hh in n! r i p i r  pro— I s’ a s t n
vuu lunng rc al tr mn nu ’ u h umtu u h ispl ,u ~ u mm mu h u l , i l m
red Im c ’tmnmi ca pahui m I , 200 I PS m n um pc ’ r speed
wnt h 25 kili humnncl i,sidtli,

Oscillographu 10 channel . 160 IPS. hO kIli hannulw iuith . I each
Scanner (‘D(’, I unit
S~ nclnronirtcr ( ‘I) C Motlel I (‘u2. I r,mnit

I ,ib h ’ ii’ ~ 
( un i t  rum ! ( ‘o nu n p um lumig ) ‘ uuu ’i t u l ~ I)a l u m Sto un uige .

n n m i .ac I I 10 M iss Storum g s ’

1 11-432 I l l — I ~S2 ~46() iS.nnpc’’s ( h issI nil
t hrum urn 

— 
dnum nnn ul ‘is ’ thrive d F i S s ’

~‘ i I I n r ,meL ’ c , i l ) . m s i t ~~ . l ,~~72 ,~ (u4 12 ,55 2 .0 1 2  525 ,~ ’ I0 6 5 1 ,5 \ l 0 6
mum n ,i~ I s ’ is

\L un mr ) ’us ’ r of t m m m r t s  6 1 24

l i n t  ~l u I n , u L ’e c ,i l , m s l t V , 0 ,4~~~, l,’s4 h 2 . 5~~2 ,O h 2  528 ,X I 0 6 L 2\ I ( t °
n i l  u I s m

, m c c c ’ss ( m r m nc  4 , 3 17 ‘sI) 30
munsec

In .ini “I e m h ilt ’s , 1 .440,00(1 I .440 ,00(1 500K. is s’ 41 (n , 664
chi.ur , i~ t i n  sec

Nt i~’ mmc ’t ie I .mpc ’ StOi ,i~’c’

I’ t m m ms c ’ m’sum I 6 t i i  ivss ’r’s’ u) It)m m m l  
7 truic k 0) trumck

N mm r rmh ~’n ii i u m u r m t  s I 3 I

h)c ’uisi ( ’s , (WI ,~(fl ) ’  5,Smu ~t) I ) 51)1) I 601.)

I , m pc speed , inn sec I 21) 120
Innierh iock guip, nu. 0.75 0.6p
I ram s) t’r nil  u’ I n ,m i r i u ’ s ,’ su’ e’ 1)6K 102K
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A N N E X  I - INTR OI )U ( TION

OV Ilk V i i  %~

I hn u ’ N I ( 1 )  N I ‘s hun mm iuu u mnn (‘oi nnpuu nnv i if An m nc ’rrea I h a s  recu’nnt hs opened (lie AI,(’OA
I u’u’Iimni cum l ( ‘u’ u i l s ’ r i u m s t o uts ide ut Nc ’sv Kens unngt onn , PA. TIns ’ I ) r i nn m ar ~ nmnissiorn of (hue
Ni ( ‘( ) \ I cu ’ b n m mms ’ .m l ( ‘e~r tu ’r us to com it i t ict advanced rt’sears ’ lr on um l u u nn ni u iuu i n based

n n numtu ’ rra ls. Ns part It  I Iris m m nr s si om n , N I( ’ ( )‘ \  conno h um cls nesearc ln oun d i f f e ren t  pr in ic ’ s t i les
, m e. m m un s t  s , i r ro uu s m h i m n m u m n i m i m r n  u i r n m m i u r  p lu utcs . ‘rhre bum lhis t i c ls ’st la s  i l u t s  is c um rre n mt lv per—
t I nmmnm m mn! ts ’ s t s  uun n& hu ’ n c i u m r t ru m ct  Iii t Ine I) e l n u m nt nnuen t of the A n u s  , umu iu hs’r (‘ontruu c t Nun .
I) \ ,( il . lm ~4 - 0RI )— 34 I~~\ , lire t’ou’ut rum s ’ t i m n g mi I l ’i s c  is thus ’ l ’ rum i mk ’ ford ‘\ rsemna i . NJ .

I lie hum llrs t it’ amid o rt hnna m ns’s’ I c’s) e ffort S arc ’ coniducted uunther tire I n mgr m nc ’c’r inn g
I ) e s m em n I ) m s s u m  iii NI ( ‘

( ) N  Luhoratonies located u m t tIme ,.N I ( ( )A ‘rs’c hnmui c u m l (‘ennt c ’n.
I Inu’ pnuuu nan s pounut m l  couut , uc ’I m’s Mr. Wi l l iam im 1 . I )s’s\ ui ht of t Inu’ i’ nug inec ninm g I)esiui n
l)i’. m sm num i  ( ‘ c ’u i t s’~ , 41 2 .33 0_ ( i ( uS I, c’’st .  2697 . All I n u mlhis t is ’ ts ’st inng for ,Nt,( ’( ) N  is con—
ol t i c r ’.’ 1I inn ( m u ’ N I ( ( ) ‘N Buill ist is I” irinng Rumnuge omu Penn’ss lv urnnia hlig hnwum s 780. 3 miles
t ron ur t ins ’ N I ( ( ) N I ec ’hrnic;iI ( ‘en ter annu l 6 un m ilu ’s f ’ro mn m Ness Kennsinigtt rn. h’ ,.N. [‘ lie ts ’st
t ’acu l mt v  is located m u t h u  nniduhle of um m u 8O— umcrs ’ ops’un f ’iekh at tine hotton un oil’ a swa ls’,

(
~(‘\L RIC ~lk (’R ~I’ I SYST EMS ISUBSYST EMS) TESTU)

I Ire NI C ( ) N B um l tms l i s ’ I mr inng Rumnge tc ’’s ts pniun ruiri ls a l u uuiui un u mmm arnior phat c ’ targets
u t \ a r iu iu is  aung lu’s ni l ’ uib l iq uu r ts  s i nnum lu mting primniar il~’ a l u umn n i nn uuuu n umrnn io r fur pilot s ss’uit s

uunu l ut lmc ’n , n m s ’ ,us req m i n i n g  protc ’ct ion . Nm f ’uu ll—scal e aurcru uf ’t strum ctura l testin ig earn be
s’omn uh t mc ts t I  lii ( Iris f ac i l i t y .

S t ’R V l V ~~I4i Lhl ’Y V t ’  L N F R  \BILITY F ‘\(‘ILITU’,S OVE RVIEW

I mere  us onnis uln ue ir ’u door hum ll is t is ’ tu ’ ’ i t  t ’uis ’ u l m t s  located at tIne ,\L ( ’ ( ) N ‘I c’s’ Im iu is ’aI
‘t inter .  I inns las m l u t  s m ’ s 43 Is ’ c ’ t  inn Ienugt ln of ’ so In ch 30 fee t can hs’ uuseul for ballistic

test m nm g . P,i 1u s ’r brea k ss ’ Io cm t s mni et 5 ’ rs umrc uusc ’ uh u m l imm n g tine unmiuld le (h urt! of tIne halh istic
puit lu . I l ie  t a n  n’ s1 m ns ’ui is locateul innsiu lu’ a in a luu n ni innummn arn mnor platu’ re inforced roorun.
I hut’ f u u c n h m t s  tan Iian ndle w u’apouu siic ’s fr ommn 5. 5 u — n n nmmm ump to annul iricluuiing 2 0—n n mnu n API

lum r n rm iun  p m em ~’ mn n g mnncu ’ mru h m: i r s  I ui’s Soc ’Il ,ms In ici r ss ’ Iui c nt s , AP’F (u m r n nno r piers’ i mnnn trac u’r)
u m n u m run Liii it mu ) ni .

\( ( h S S

P r im nn , m r s ,i~ t c ’s ’ i t o  t h r u ’ N I  ( ‘( ) \  Ic ’t’Iu nn ic a l ( ‘u’ mutu ’r B~m lhist Is I’ ir inn un R:munge us via
.S. Il igh is o , i~ 22 Ii i Penimn s~ Iv umnm ia Ih i g hmss ui s  286 . (lien to  Pu’ nrnns s h s ’ ui r rmum h1iglrwa~ 380

annu l iu mm . m lis to Pt ’ nmm ns v l vu mn nma hlmn , nl iwum s 780. I lit’ fu mc i h i tv  us locateul a pprox immu ate lv
S mumm Ies m ont Imso ~’st of t in t ’ i nt c ’ rs es I moum if I’e un niss ls u m n nm um I luglnss umv 380 annul I’ennnisy lvar u ium
i i  mn ’ h nwu, s  780. Railroad v , m r u h s  in n Ness Ken nsm n i , ’ l i  u n  h m u m s u ’ heern miss oh bs tine Rumnuge to
h andle 5I)u’u’ um mnc ’ m ns , mr r m o mug b’s’ rail. All air im nnu ’ tra t ’iiu’ c uu n m n o ’s t lnro ugh (Inc ( ;rcuiter
I ’ j t t shnumm , ’ hn In ntu ’ rnmu mtmomm u m l \ m n h u u m r t  s on m n c ’ 45 um n i les ‘stu’’s t of ’ t ine rum m r e u ’.
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MA INTENANCE/FABRICATION CA PABILITY

Tine nnna in nte ni amucc anns l lahr icatior ’u capa hilil mc ’ s at tine A l,( ‘OA Te clm n ’m ical (‘enter
are ex tem i ’ s nv c’ as W0)tiIm.I be e’o pccteul for any niajor nu nanmuifact Liner ’s researc h faci li ty.
One I iri iu’ ut c ’nius , as wc ’ll as nten m us nio rm ’mna hl y fabricated bs time s’ u n num panv s um n
iramudied. pumrt icuhuirlv al um mrn i nu u im arnu~or p late. A projectile loading facility is u ms u uil ui bit’
at t Ine N I (,U.N i3aIIis uc I’ iniung Ranngs ’. The Ioadmrng area cum n be used also as a
sc’curm ts 5 .iuuh t mn cast ’ of c lassified wcaponn um’ sumgc’.

LOGISTICAL SUPPORT C A P A B I L I TY

I Ire prmnn a rv logistics si,mpport is ohtai mned t lnrourgln AL(’O A , Mih ik mry a rnmi am uc ’ mut is
un htau n ’ied t h nromu g l r tine h r:unkfort l Arseunal co n ntract o nn ’s representative. An ordnance
b mu n i ken is ,is , mu lurble s un m m nu ’ So feet awa y I ronmn tine hallnstic raunge.

INI)OOR FACILITIES

\L( O \  B~~LLIS I’ I( , ’ FIRING RA NGE

I ) mu un o ’ nn smu nn~
1iu’ ru m migc ’ is mu muse d urn ,m hum lulimug w hnmchn is 43 fu’s’t lomn g ami d 20 feet  wide. ‘FIre

r .un runc u~ e lf us so n unu ’ 40 I c c l  lom ng. ~ I se t  so j o lt’ a mid 5 f eet  hni gh m Fine hall st ic rami gs ’ m s
dis ~Ied m u .  • tso o ro i i m nn s , t Inc lamn n iclnu ’r nm)om in annu l tint ’ Ia nsn s ’t uuru’ m num. lint’ tar gc ’t anemia is
u’ m m u , m s s ’ .I in t~~ o 3’ —~ m n uc h n 51) 53 a l uu mrn iu nuu m nn p l .m t c ’’s.

~ ,~~I )om ns Pr~jecuiIes A~ u umIa hIc

\‘ar iotis c,jhubc ’ns oil Iaunchms ’rs , r m f ’hesh barrels f’t o m  ii 5. 56— umumni ump to anal unic ludiung
2 0—m i m i I mu nic l ut ’ rs , art ’ , i sum r lumhle ,it t Ine t’at’ ih i ( s .  c s q ~ I ill , ‘.( u2 kill , , I(l s’a liher armor
pier s m ug amid huill u mnnuunuuumn mtuo n n can h)u’ lured m m  t hnms •ac i l i ts  as soell ums .50 caliber
, u rmr uu ) r  . n , ’ m ~ m u g  a nnu l t n a u n r r m u’ mmt  s unn i um latio nn ro umn m i hs . l4 .S —nm n nm anunnor plc ’ rci m ng I B—3 2 ) aunt l
NPI I RS— 4 I uulun ng wi t h  2 0 — mmm m n f ragnnn enn( sinm nu ul at  0~i . i l i o  \P 1 can he ums ’connunuiot lated
I (Ii is n.m mnge.

I mu ~ ur umnmn ncm nt

\ .) u’ n i ’ . mnu ) n i n mi c ’lit .il smnmno m l umt ion n c um n n he umcs ’ i) mni plish rc ’th inn t l n is t’ums ’ n h i t s

Live , lim er i (‘ ire

Buthn AP I  um unt l API annn uniuun itionu for I4. S — n u n mnu anul 20—m iu m n s’umuu  be f ’ireuh inn this
f ’au r i m )
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Safety (and Security) Requireunnenntn~
‘cnutra l count roil ci mo rd r nn u m ts ’s a ll sum fc ’t y re lateul l’~u uu s ’t iouns. I)oors um nn ul inuter locki mrg

sos utc i mu ’s preven t f i r i n g wi th t i mu ’ uloors open. Nun personnel um rs’ allowed (in ohss’r’.c ’
t ine hirings ,m t uunn s t u n ic ,

(‘ l ,mssj fis~ot unn.itu’nj um i amid eq uu ipum uernt camr hs’ accouuiniiot late ol by tIne faci l i ty. ‘[‘ inc
lin.mc hinng roonmu canu mc I ui’s um s’lu mssufmc d s orum gc’ conit um imner.

Power ,‘~vu uu labiIm t ~

On ly 110 ann ul 220 N’ N ( pus’s s n  are cumrre nt Iv ,ms u m il u i b l c at t h is facil i ty. 2% VI)(’
I s  ~e cur rc’nt c i  ) um ld rc’uiulnl s be mum ihe as uu i lumb lc ’.

Ohser % ’uu in on , (umn null nk’a I b u n

No realt innc obsu’rvat ion capability is c um rrent ly avu uil umh le umt t inis faci l i ty.

In—Fli ght Ballistic I uns truuun em nt at ioi n

l,,NSI R I’hIO I’O( ;RAPI IY. ()nls ~‘uu ist _ l1i g hnt ph otograp h y of t he target is availah lc ’
at (iris fac ility.

Ii,\IIN(,. ‘Iwo Bcckn unan Berklcy Model 7 260U timers ire useul in co)njuunct ionn
so t Im two pa irs of paper break velocity mets ’n’s. rbne ve locity nncters arc spaced at
10 f’eet iuute rvu m ls starting at :mppnox ini uumtely 3 feet fronu the launch nntufller exi t .

Ii 1,1 NI l  E R  ‘m ’. Nim inartiwire inustrm ,mmen itat uon or te lenuictrv is ava mla h le withi n thins
facility.

Ternnin ual B il l ist i t ’  I,us t rum nentatiom u

Only post— Iligiut 3 5— nn nu u still I) lru)tog raphuy is currenti s at t h is rumnnge.

Envir ui nnuenta l Simulati o un and Meas ureun ueni

No e nvironun umenut u m l simulation or measurement capability exists inn this facility.

Planned I’x panoiom n Mod iflcal loin

No c’ \p ummis u m ‘In or nu mo ol i f icu i t  ion is known to be plamnned at t h is t m ine.

OUTI)OOR FACILITIES

I h ere are nno oumtuloor fa c i l i t ies currentI~ uut t i re AL(’OA I ec i nmn iu ’um l (‘emnter.
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I)\T ~ I1 ,NNDLING ‘PROCESSIN G

l)~ TN STOR ~~.l ,NN I) RE TRII’V AL

line bumlli’ il ic t s ’sI rui ns ’ ihumtum earn c’u mrr en n t i~ he stored o~nn e nt lnen uu I) i’(’ ss ste m— lU
or uric of t s ’ s u m  370~ 155 IBM co uunputen s . ,‘\ccs ’ss to t ine 370/ 155 co nniputers canu he
,mi ’c’ o mn nn nm m i s h um tu ’o l bs a I u , ml a 100 ternnninna l located urn thu I ,~~u rmn ’ c’ r im ng Building at tine
N L( ’( ) N I c’c hmnm mcum l ( e m ntu ’r. Nun s’ lu issmf j ed ulata us store d mi  t ine cor iupu(ers .

Qt’I(’K-LOOK ‘. A P N B I I . ITII’,S

I mn ’ s ’ i s’uI ionn of ’ s ‘b m c I l s iu uf ’orn unumt ionn anus i tine arunuor target plate caun he u m s ’ c ( mm nn —
plishued m n n n um nc ohi. mte ls after tIne firinng. ‘I’hue so mmn ip umter  t uu nm nar nmnuth ( m ine for b.ulhis t is’
limit’s .muutl I lie strain rumL’ eos’l I i s ic ’ n nt ’ s is nuorn umum lls ls’ss t inam n uric t lav.

PROd SS I\ ( .

Svsteini amid Model

Tine N I ( (  )‘\ ‘ Ieclnnuica l (‘e nnter curreuit lv uuses tine I)i (’ svsuen n— 10 along soul hi two
IB M 370/ 158 so n m rp u mtc ’rs. O n e  i n !  the 370 /158  cou mnpute rs is located at tine I ec lnn’uica i
(‘e u ntu ’r w h ile a m not h ner m ’s located at tine ‘N I ( ()A (‘orpora k’ h I eum s i i h uuu m n l s’rs inn doss ntown
Pittsburgh. 2’ oprox iumn atchy 750 K coru’ is avumilahle I’or uu ’ss’n progra unus on t he IBM
370 155 of t ine “s I  ( O N  I s’ e hm nicah (‘enter.

L.u,i mnguu lg c

I Ilu’ f ’o lh i i u,’s unn g lu mn igmium ps ’s umre use d at tine A I ( ‘
( )A I ec hm nnica l ( e m nter:  I’ORTR,N N,

( OB(iI , BASIC ’.

I iipti I On (put Optiumis

!rupu mt ant! o nmt put us nnormiua ll s hma rn d Iu’d t inrotugin t m u ’  Ri tum 100 1 ,‘rnu imna l. Conunpuut c’r
c nn s ’~ , m t e t rs ’ I n u m r t s  are : ( I )  tine l ust imig report of tine N L(’OA Firinig Range ( R’NFR I

annu l 12 ) u m suumn m nmu ; m ns  I eporl for (lie N E( ‘( )A I’ i nm mm g Rumn ige I R N  FR I) . \ ‘u in m om ,is cumin pumter
prograrun’s are ava ilable to annals /c ’ t ime ballist ic datum. Onnc’ suuc hu progranrn I R(’ORB LI’S
nc’t rm s ’Vc ’s t ime nme~ s’S’~mr s uun l o ) rn m n uml ron fr i  mnnm t Ine ‘sto rs’uh datum to be uuseui ui’s in pu t ‘t)
iut lnt ’r progrannus. l ime output fro umu R( ‘ORB I I S m’ s t imen fed into tine N L,(’( ),\ Re—
gressnon j u n u ngran m r , winicir w mII sI ,it st icall s u mm nu r Is /c  ( m u ’ data. ‘Nnnof iner program um RB 1 ( 1
ta kes ui’s nnp u mt t ire o u r t l nom ( f ronu n R( ‘( )RBL I S u ’ .nnt l t i m e  ns ’g ns ’ s s m un m n coef lu t’ieuits amid
cx po m merut S Ir u ~ni 1N I ,( ( )1N Reg rcs ’su m mn or f ’rounn a siu mn ilar stu i t 1st ical ru’gre’s’sionn umuna Is s i’s
s i m mmnpu uru ’s cal c uuIum (u~uh annul at ’(nur l hal lms t ic h un m nits ; umnu o l ohtai m ns tine un lear n unit! sta mndard
ut s ’ s iu ml m on n of t ime u h m l f s ’ rc ’ mmsc ’s ht’ tw ee m r tine c ,mlcu ilatct l amid u mct u mum l bahh is tis ’ h im mn it s , I is’
c um hm ,nul. i l cu l n:mi hms t  is ’ Imnuu m ( is oht uu iriu ’d h~ o ms i un g t iuc’ sta nit lurruh s t ru u m m n rate coef ’f ’it’ iennt
cqu.utm()fl w lu m su’ coc f f  usu t ’ nnts  amnu l exponneunts are tins ’ rc’grc ’ss io mm n cou ’ I t  is iu’ n n t ‘s ann u l cx -
ponc nrt s ref ’errt’u h to prev iouusls
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Realt innme/ lm n lcr at ’t loi n

I’bncre s ru’u m lt iu une ami d i muter , ms ’t rig capabil i ty um l (iii’s facility.

I)Is’rRu 4uTIoN

N il irih ’or mn m a ( ioni . at (lii’s l a s m h n t  s earn he pr on vi o hc ’uh w i t h i n  a 24—i nour period wit h
Li~ 10 6(1 I irn m ngs beinng able to he umccon m npli s hnet l per d um .

• I) ISPLAYS

[he pninunary display lot the A t ( ’ U\ Ballistic Firiung Rum migu’ is the Data 100
ts ’ nm nn innal located at t u e  I/ ni gm mms ’c’ rm m n ni I3uu ldn nng inn tine ‘N L(’OA ‘I’ec hn mcal (‘e n te r .

Si
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ANNEX J - INTRODUCTION

OVERVIEW

I ire 131 i( ’ (Bell I lelicopter (‘onupau ry I 01 Lort Wort ir , TX , is t h e  largest d uvusmu in
of ‘I s ’ ” s t  rem . Inc .  l ine Greater Fort Wort h operationis utiliie mmnore t h a n  2 .200.000 It’-
t’if ennc hu m s u ,’d Space on more t hmanu 600 acres of lan d and emp loys approximately 9000
crnr  p h i s c ’u’’s.

13e11 has produrced more t h a n  20,000 inelicoptens fun m t ’ s  military umnd commercial
c uus tor nnc rs. (‘urrenut prouluction comu mnercial he l ico) pters numunge from tine five—place ,

urbn unu’—poweret l nuotlel 206 to tine 12- to I 5—p lace tu irhinue Model 205 and the (win—
t um r h munc Model 2 1 2 . thither deve loprm nent for I ~

)75 delivers ’ um re time seven—plumes ’
Model (Pu I ami d (lie Model 21 4B ‘‘i3ig Lifter. ”

Mn lmt u m rv inel icoptcrs euurrc un( ly protluced by Bell inclutle tine 011-55 ligint onbscr-
satnon i h elicopter , t ine ( il— I Series in both single— anti twin—engi ne vs ’rs io nns , the 21 4A
adsa niccu l umt u l u tv  helicopter . t ine single engine A i l— IG and (lie tw i n —e n gin e All-li Sea—

ohnum. Bell is ahso a finalist in tire conupetition to develop aum AA I I I adv ,u nn c ed
attac k inelmcopter for (lie U.S. Arnny. iiehi’ :l entry has been d e smg m numted tine YN iI-63.

Bell is designing and manufact uring two tilt-rotor researcin aircraft , ulesi gnnated
\V -  15, unnuher contract to NASA. This craft will I t’ useul (C) uissc ’ss t ime app lication ’s
it t i l t—rotor tech inokngv t in cm ’ s ml anti nunih itary neeuls. Tine primars comnt mct Ion t h is

faci h i ts is Mr. J. F. Joggers , tc ’Icpinone 817-280-3629 .

GENERIC AIRCRAFT SYSTEMS (SUBSYSTEMS ) TESTEI)

Bell’s cuirreunt Is ’s ) e f f o r t s  umre directe d towu urd romt a rs -wi n ng aircraft  ‘ s vste nmn ’  a m id
suu l’nss s ls ’ r n ns , Bumll mst mc vulnerability tests are heimng connduc(ed on bot h sing~uiar- aund
mu lt i - v iuln nerab ls ’ coninpomuents.

iic ’licop(er suhsystenn ’s curren tly undergoing (c ’ s t s  include:

I. Niu mim u rotor blades
2. NI m m mi rotor reteunt ion sys( s ’ m nn
3 . ‘I’ail hoonn urmru l Int t mngs
4. (‘ontrol syste nun
5. Ilydrau ulic cy limuders
6. I urcl cells
7. Weapo n Syst c ’ mmn ami d amnu mo hay
S. Arnmor.
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St RVIV ~U I I I l  I \ ‘ t ’ L NI ’ RNBI L ITY I’ \ (‘ IL IT II’S OV ERVI I ’W

1 his ’ Bull hmc ’ Iuc ’optc ’r I,ic m i m I  s h a s  o mm c m i m ohi mon umn ioi I w m’ umuh houn ur  ba l l is t ic  t es t
i ,m lmC s ’s . l ine mnr o ho o n r , im n n s ’ , m,,’u mll e o h t h e  l3 ; mhl ms lmc N’ nu hnm c ’ r i h im lmt y  l uibo rumt ory , us located nun
t he nis ’s’s I nginneu’n imn g I s’ ’st  I3 uum ldmn n g uut t ins ’ nnna iur Rs’ hh l ’ I u mm n ( .  I )mue oumtsh o umr r :u nm g~’ us
huut ’ateol at t int ’ H II Pla int I I’ luu nmt ( u l  u mdjum cc ’ m nt t i n  t int ’ \r hum n g lnm u i  N i ummu cupu il  A Irport. Nun
uuu ls hmt un uu uul nc’ u n uo t e m umu t u h u mor fumu ’m ln t  s m ’ s u s; mm lu m h hu’ I umr III 0 hu gh s’’s I n fu u sm v s ’ ) test ing f ’rounn
Jet  R. ’ sm ’ arcbn , Imu s m mn I ’io numtc ~i, umnno lt’r u’onnt ruie ’ t I nn  131 J(

I Im u’ h3~’ lI ouut t l o u o m nu un ng c ’ um l ’s o ss ’ns s’s ~us um pnm du us ’ ( ionu I mru mini  r uun ng s ’ tunn ts ’st ing
, mI t , i~’k i ie h m e mn p l s ’r Im ur rc ’ktl ss’ s’um pomls . l ’hns ’ I’aci lits u’s eq umi ppe d ton co m nohu uct annul rc ’c un rs l
t Int’ resuu l ts ot ~uu r Im s t a t i c  ann u l ulonu a nn i ic b u ul l ustrs ’ v mu l ris ’rurb i l i ts  ts ’sts.

‘I’Inc ’ m c ’s ’s u nn o hoor ra m n uz s’ hecumm une u ~pc’ruit iomial inn Ja m n u u um rs I~
) ‘4. It c ’ o mi s m sl ‘s of a

rennnotc ’ ls opc ’r:ule d enm nu ru m ni n s ’ annul ach jo i n u in g s’onntro l rooumn.

\( ‘( ‘i SS

I Inu ’ unn~uuu n Beih i humrit  rs h uea tt ’d m u m  I l u g bms ’ s a r  I ~‘ in n I l t urst ,  I \ . “I~ie ouutd i~~nr
r m m n n s ’ ( h9 u mn it (u I cumn u h5’ rc’um s ’Ineuh s ma \lc Krnm g h m ( Roumd t i m  Nr ’Umu,~4o m nn A i rport .

“s i r  l r .mr m s pumt ’ Ia lmuuum us p r ouumbn ’d h o  , uu l h ,i b n u ’ ] u ;Mmr I at t im u ’ nr nann plumnnt m mm d
N r h n u n e t o n  Mu mu nic ip uu l ‘ \m npmmn ( 0 S I t ( ) _ l~ uoI r n im n s ’ s .u~ I n mc ’umr l’ lum mi l 6.

N su’,u : ’ r u l  t l i c ’ (‘I r i cu i g u i , Runs ’k I s lu m m uuh annul I u m c i f i c ’ Ruuilroath m ’s u mo: mi l a hh e at tine
m m Pia nnt .

\I N IN II N \\( I I \BR ICATION (NI ,N h 3l L l ’I ’ Y

‘I hi u~ hjh i i s l i s  t c ’sI f ’um e i lm tmu ’s fn ave uusu’ of lInt’ conmu p lels ’ Bell pluinit amid lu u k nr ,mt ui rs
nn n , m n muul . ic  t i m  in aniol nu uu m c humm n i m nn ’  c u h n a b m h l l s  . l.umb u ur . u l u  irs eq umi p mnnu ’nt iuuc ’ Im ,ms hes we luhin ng
ump p umr u mtums ( , u r c  u umm o l smmhn nn e rg c ’ h — mmc I, nm ne t u m I sas s ’s , is hr u mu uhic es~u u i pnmns ’ri I . umuit i sihr ; i lmuu u
f , i~ i m ( uu ’’s. Pj, nuu t t i c  u h m l m s ’s mnc luuuie mu mac ln ium m un g in’s f ’i\ I ln r s ’s , a ntI inuuruhwu urs ’. jo im ninng
i j ; . m n i l u i s , auu o l , ms ” ~ i , m tu ’tI hmamnu ll iuug equi prmut ’ m nt.

W (;IS’l I (\  I, St.’ PPOR’l ( \I’NIII L ITY

I hue mm nu u ium p lu mnnt can s t u n T s ’ ur d nn a rmcs ’ tip In ( ‘ hums ’s (‘. ‘ l Inis im nc lu mu le ’ s ball nonunnul ’s to
.5 0)  ca liber a nr oi in n n n u m r  p ier s rip roumunds . III’ rouunnu ls uirc ’ um f ’ I— lo iuudet l annul f i red uumidu ’r
c m i m n l m , u  r to i3u ’ ll hs b u t  Ru’sc ’u m rc ii o n f \ r l u n m s ’ I u u m m , I N. Jet Resu’uun ’ t’lr also sl urs ’s lii annul
lii I e ’ sp h m s m s s ’ o r uimr u mmrc c ’  w l nnc t i  is ss ’ m m t  to Bs’iI s ’ s ’ h m c ’ nn reo iuuirc’ul. Iwo 30— m uch ummn d onue
Is  m nnc lm ‘ s ( u m n~ug5 ’ cum l n m n i s ’ l u m m s ’ , ms u m u l um hn lm ,’ inn t Ine su m unt ni ) i ni m o n u r.
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INI)OOR I ’ S .( ’ IL Il ’ IIS

B ,\ L ,LI SI IL \‘t l N h R \ i3III I \ 1, \It ()RS\TORY

I) iunn em nsii i nns

I his ’ un doon I l a lhu st uc \ ‘ um lm nu ’ ra h u m l m r s  l ,um bu nuitors s i m u m s o i m  in i’igure i—I  c n m n ’ s i s I s  ot  a
f ’irinng tu m uuuneh H~— b S I  — f s ’ u ’ t  so t In um m n ,mt tu u c in u ’ d su u ni ( r uI~~i n,ut t ‘~t~~racn’ m l m m ’ m n m  t lna t uneasuure
app r m n xu m i n utc ’ ls I 3- hs , 5’ Is ’ u,’ m , I red , Lu~4fnrk~ ,u r: capt omru ’i,h in a h O—toot ’den ,’p san d
ht im uk s ’ u . I mnn n ms ~ m h m o tu im i u s  s, _.i*1 iorsr,i hle tO 2 5—I ee l nui: uxin um unun.

Wea~ioiis/ ProjecLiIcs A%’uiiIaI)IC

l ime I3 , mhl is t i~’ N u rlu nc ’ ruib u l r lv  Lu.mhn nr :mtor s brums ~h mc ’ fo l lowi ng barrels ava ilable f’or
pni m i d ’ s t  u lu ’ f irm in’

1. ( ) m ne 2 3 — m m n mn m s t u um i t lu u rmt—ts ’ s  ust I’ ~mn rc ’l
‘, ( )niu ’ 2 3—n mmu n n hr ng l n—t w ist  harni ’I

I s O u l  , So ca hubu ’r barrels , on e su ni o m,m ( hn— bone , onue nitled barrel
4. I so in ‘~. (n 2— u n u rm n ruf lt ’ul hum nrs ’I
S~ I iie 2 0—u u nini rifled b,m rru ’I
l u . ( l ie ,41 1 c um I uln c ’r s n ii lot  l i—hi I ts ’ barrel .

I his ’ l3 um lhi ’ st  ic \‘ tu l i ierah iiitv Luiborumtury eum un cunrr e nnt ly fire 7 .6 2— , I 2. 7- , 20— . u um m u l
2 3—nn n nnm pr Iu’ u I Ic’s of u ill s ,i n mu ’ (us ’ s u’x ce pt ill , I urIs caliber 2 3—ninu m n I hl ’ I  frag mnncnnt
s u m  tu l,i t im ’s L a m ) uulso bc I irc’oi . I mc ’ 7.(u 2— a m n ui I 2. 7— m n n n u u proje ctiles nnnav he fireul hot in
, i imn n nct l umnud fuu l lv  tuuu nmhl ed. A tmpp m ui g pluute is umseu i I nn  tu m n n n bl s ’ 7.6 2—mi ni proj e ct m lc ’s ,
I 2. ”- m nmnn imcu I Is ’s arc ’ t t iu m n h les i hs I un rig t lnrouugin ui su nnount in—hore barrel. A ll pro—
Inc r i les s’ \ c c ’pI Ill r umui un i ls  uur c ’ nnt ’f —lo n ami :tl by Bell persomimnc ’l tun countro l m u u itium i
pnu l id ’ s liii ’ 5 c l i  u 5 i l ls ’s ,

Lmnvir ui n im nem i t

I lie inmt loor l u i e m l m l s  s , unn m n mi t  s n nmn u ul: m t ’ uiouuau uuhieun ( s’ mnvn n i m n mu nemutu i l co nJ it i um u’s , hut
e a r n  pru ivude s lat it ’ loath’s to 100 .000 pou um uds amid ui~ nuannnmc loath’s to I 7.000 potunu ds to
t Ine test sps’c m nnrt ’ui.

Lisu ’ Iu mcr m I’ ire

Nui E l f ’ , III I, ( I n f lu mmnmn n ruihl es c um nn lit’ t c ’’sIed inn the inrtloor fuu c il i ts.

S,’uIo ’ I~ (amid Securits I Reqn ir emun em n s

S1is ’ m al I,u m l -s, m Ic lock mu ng o levm ce s annul proceul uuru ml p r ec a u m l m on n ’ s um rs ’ euuip li m~ s’u i to cnn—
su m s’ the sum f c’t s of um lI Iu ’ ’s I pu’nso nn me l. Fmreui ru u umm t hs umre capt uurct l inn (inc I 0- foot—deep
sand hmm nnku ’r. ‘

~~ m rununu g Iighrt ’s also riot lv pt’rsou nm nc I in (hue zmrea (frui t un uunnfi r e t , ’’ .!i mng u’s
in pm m e ’  m s~, m m  uuiluI m l i i i ,  t ire s m i l l i  plu ’te I uicm l mty  is mum ui sc ’s’ m mns ’ a ru’um.
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l ime mm m i m e i nin e us u’ m~uuipp c ’ol s s ’m t lr a so , u l s ’r I mru ’— u’x t  mm n gum i ’shiuu ig 55 sls ’ i lm  m mv i i i  a l iii ’s ’s
c ,mp ,m hi l mt s nun C \ c  es ’s of I 201) co il i m m m n m  u m nn o i ,i 1 50(1 ft 3 / mnn in m um m rfiov u’ s~ s(c ’iii to rc ’ n i nun s c’
gum ease s.

Pm iv. er A~ aiI~ihiIi t v

I lu’ m m m c c  t u ’ n i l , i i m n s  Is’, ui h u e s  ml 44 ( 1 ‘s A l am iui l o n m m r  I n n s ’s oh ’ I IO N ’ , l I S A
e letli ic II ~ m n W c ’t. IIs ’dr umuii ic floss’ nI 31) g uui u n minu ;u t 3000 lb/ inn 2 is also ui s u iul uu hl e.

Obse n’s u mimom r , (‘ uu nnnnuni t ’at ion

N l.~ - bs I. S —Io i mt  huulhis tm c ssh um s s 5 i s ’ s ’ s i l l r ’  so uuiol in s ’ s I I’ igumre i — I l  us av umilab le to
n nni n j n i lu nr ( c o t s . I h m i s  so inru low m’s um ’ sc’ci un/ n it reqmi ir ei l . A telep iroune is IocuitctI inn tine
I ,i(” u u T , i l u i l \  s u n l i t  r i  I’mmOi l i .

lu n—f lini r i B aI h i slit ’ l ui ’ stnnm mm n em n ( um ti mu n

i \ ”~I R Ph l( ) h  ( )( • R ‘s P1 ft. Im u it ia l pru js ’s )  lit’ s ~‘ hi i~’ mt  mc ’s ,irc ’ necort hs’u h uusiuit! ui
R’S 1 nn , i r s ’ \ I umm nu ml , i s  t u mn im n g  (‘ oo . chnron uerui p im I SUi t t o n 4000 f ’t / ’ ses’ , 2’ ;  I, rs ’s iu luua l

~,‘ hom , i l i s ’s , u n c ’ s’ u m hc iu l um teu i ml si u ng a ( s’ l om t s ’x l rum g nmmc ’ m nt c , i~nI umn i ng os slc ’ nnm or imu gbn—speet l
phi o l u np r ~ip lns . Nlm tro nm n p s  lu ins ’ cum pu ub m lu tm c ’s r u mmi e s ’ I roun i  24— to I 0,000—l ruu mm ns ’s ss’s’. th is ’
Bell l ’ i i u i t nn unmu i p lis Lmh unr u i lu u r s 1 n r n u u h c ’s blu me k u mm nuh so m ite ;m mi u l soho n ‘sti l l  ducuu mn c ’ untu m rs
p imu nt I 7muu p ( ms  . I uu n ’ n iuiro nuu niu l (unit’ far ph~’mtuera pi ms’ is usually 24 ho 45 hours.

Ii Nil NI ,, N un i u m stc ’r ss’ u h u us ’m ici u ig su u nu si Is ’ so ml h u six sso i t ch mi rng  c’ircu u mt ’ s is heiung con S-
sl rums ’ ls ’uh liii mi ss ’ inn ( m c ’ I3 um lh i s f i s ’ \ t u l mn e r ab j l j t s  I ,umhu nru mto r ~. I mis ‘ss ’ull pros mule selectable
ss ’ m ; uuu ’unt ’ umme m nm le r s , m ls  lilt c’uuu n me ra start , s’ouunter st uurt , svs’uupon u m rm m n . cu uunn u’rui st m n h i ,
cot urit c r  s top,  c’(c.

l’uu i’su’ c!c ’ nms ’ ra to rs uirs’ a lso :uv u m ilu m bl u ’ to prov ide f i huu n  tun n nm m n g .  ‘I’ innn in ng lug hnts arc
Ii i~ e m t o m  10, 100 , or 1 000 p m u h’se s ’ ss’c ’ to iunnpri nut I i n u m i m u g nn mark uim rc ’ct l oun tine nunotion

Pitt t ire f’i I m m .

II 1,1 Ni I I RY . ‘Nm I 5-c in a nnuis ’h hn ,m rdw i ru ’th teIc ’nnn u ’t r~ c’:uh le us pre’ss’ n mt I~’ a ’ s  uuil um bhe in
t his ’ n n n ’ s t ru um nmu ’ mntat io m n eu u r i dmmmt .  I is ’ unu ap o r i t s m l  t ine im np t mt s ;mrs ’ e m i mi  fum m nctmouns arid ten-
mu inn um l bal l ist ic t la(uu .

L)’ I II IR. ‘lire i n m ’ s t r t un m n em nt a t ion n l :ms ’ i h i l m c ’s , u v u m m lahhe mt t ime Bell plant earn acconun—
ui ioda ls ’ m unan is  u l u i l u m , mc I i i m s m h u o n m  req ummru ’ n mn e m nts. I i us t ru umnu e n mtumtuo un ss ‘st e ms are su’tump amid
t , ui l i m re t l m u )  s pec t ic  tc ’s t nu’qu murs ’ n m rc ’nts. lim most s’uisc ’s , only um simple huuil d—up or
imro d m f m s u m t i i n n n  oi l s’ \ m s l m u m g  uunst r iu m m rc ’ nn ( um tm om u w ill he st mf ’f icienit. i, u mi s h uue capa bilities, cable
i) tuiiol ti ;ns , u unnu l I t u i n i s u l n u c  i t  mmi ’ s t u i i lu u t  uo n nr ’ s summu also he umc c ’ imr r m nnnou lu mtu ’d.

I c r u n nim m uml Bum I l isi io Imns mru mun en t a ti uu n

[ ,\Sl  R P111 ) 1 O( l’t \PI l ’i. I’ in i l u l ’ m ,i h i l i i u unmst nt unur e un ( a t i on i  c’ouu s ists o t’:

I. I um s ls ’x I m ighu— s pu ’t’o I c u m m n m m ’r , ls to 1 000 f ru m irm s ’s , so ’ s
2. u s  c a m m i  iniu ’ I m ’ s I n s ’ c ’ui s u u m mm u ’ru is to I 1 .000 f ruiu m nu ’s ’’seu’
3 . I r um nrus ’ sp lit I n  Ion I I~ su u u m n u’ummnn c nui ’ s
4 , V ,un u i ni’s ‘s hi is’s spt’eoh ca m nrerums i i f 24 t i m  25 In , m 1 1 1 5 5 c c
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FIMIN( . Puilsu’ gu’nuu’nuitu)r’s :mns ’ urva u lahlu’ to pnoviu hi’ f ’il un u tii nu im ng. ‘l’iu nn inug l ights uure
dru v eun at 10 ,01)1) a inch 1000 puu isc ’s/ss ’ c amut i inmip niunt I m i n ing mnuarks h irect ly on t ire fi l n u n.

II L I Nil I RY . I Ire imuiruh w ure d te leu ne ry cumhle conunects tra nusd uucers on t Ime test
s1~s’c nnnnu ’un to ( hue l ) u mtum ‘ Nc qt m is i tmonn S Iu m (m o un . I ~ pis ’ u m I parau m neters inuclude :

lm rs ’ss uur s ’s ton 10 ,000 lb ,’ urn 2

2. Loath’s to  100 .000 poumnuds
3. Sh ock to) 5000 pouuniuls
4. I cnnnper u mtures l’rouni -2 50° F to s ’x cs ’’s ’s of 2000° I
5. I’ low nuut u’’s It ) 60 ga l/ nmminn ( Ifydraum hic).
( ) l’I Ii, R. (it Imt’ r iu ns trum iuem nt uu( ion iuuc ludes :

(‘luronuograpims : B-St)uiare ‘sl umnufactur imug (‘o, 500 to 4000 f t  ‘sec

1 -screem u peunet rat iomn
recorul

I —lig h t innterru mp t iing
recorul

Optu c u i l Niucr o unneter 300X Magnifier 0.005 inch imucremeunts
I s h u ts  (‘ Lurne nut (‘rac k Mi 5, Minuneapolis , MI’

m l  in s’, sn

Nlumg mns ’ luuut ’ I: xannn i unat ion 0.00 1 m cii in n cren un e t nt s

/ is’e lo I x umm u n ination 0.001 incin increments

Lu n~ ur ou n ur m e nta l Siunulurtiomn and Measurenne nt

Sta r e Iouuds to 100,000 pouint hs anul d ynna nnu ic loads to ± I 7,000 pounu ds earn he
app lied to the (c ’s~ specimenu.

Planned Expansion n/Mod ifi cat io n

A comutrol comn ’sols’ con am nuung coummu em ’s , cot le generators , digital readouts .
ss’s (c li m u g  circu m its , ummiol f i re c i i m n l  ro l panel i’s heimng inu:~ta lleol inn tine comnh’oI roo)mui.

Bell m’s also aw un uti un g ulel ivery of ’ a I 4. 5 — n m r n u barre l to use wi t h ( Fhi I 4.5—m u m
u m nnrnnm tm u nr t  mm nm .
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OUT I )OOR F A (’ I L I T I I’ .S

HI’ LL OUTDOO R RAN (; L

I)imnnem nsio n’s

I his ’ Bell ourtuloor ru ln igs ’ conus ist s of ui firiung sta nnu l annul target buutt. Projectilt’ s are
fireul I roumi uumn opeum air Iocuut iomn u unto ) a co uucrete (uunnuel um ppro~ I lunate I y 30 feet deep.
‘slum xmu nuuu u I mrm i m g namn g s ’ is 20 feet.

~~~ m )4i mns i~r~~euiul e’s \v :uiIai )j e

NIl s’s s’ u m p mnu n ’ s  u m s uu u l um hls ’ m u  tIne Bell Vu lrnerahi lity Lihoruitory can he lured on tine
ot itu h u nmm r r~u mnss s ’ . In u mu h uh utm mn u n , Ilaun iunnab le target ’s cann he huillisticall y testeu l. Tint’
‘so c’.ip umul’ ~ s u m) c’u( her bc rigmu il v nmm ou m niteti on a cuncrc(t ’ t’iring pad or fired t’rou u n
u uu reral ’t posi t  ionis ’uh omn tine rummies ’. I’rot ltuct ioun f ’irinng of u mtt a ck h elicopter ( urrete uh
so ca  pm i Ins us peru in nnmeo l onu (hue ouittioor ra mnge. III annul hILl rou n ds cannn ot be tested
min i (lim o ra m Ps ’.

in V ir ( in unc un

I Inc I , mcmhi t s  u’s cqu mpped to conduct hotin ‘stat ic and uiynannic b at t ing of test
um uenr.

Li~e, Eint ’ rt Fire

I ire mmml  do u in raiuee ca mn um c’c’onnmnuoda It’ ts ’sls so itlu inert ord m um mmcc . fuel, annul
f lu m u n n n nrumh i s ’s . I u’s ts mmm ool s ’ m m i g  f’mn iung u nto f ’ume l cell ’s arc ’ ps’nf ’onnn net l 11 mm t hnk rumnge.

Sate t ’ . (and Security p Require m ents

l Int ’ curl urt’ o t mto loor ruunmgt’ is located iii a ‘su’s ’ o mre um rs ’ um . ‘\ c ’onncre (u’ harricumu le
pr no isle’s . m su its ’ Iocumtionn for tc ’st persomnuiel to re nm mote ly t’iru’ (Inc guun um muh s’s It rrs ’’ss tint’
ls ’ s js . ,‘\ shi h i tro nn al ‘ s umfs ’ t s  s’m l u m ipnuicnt innc luuu ies a t’lums hmi nng ligh t i uutl icumtm ung a test inn
;nrn e rs ’s ’s u m mu u l um su g u n , mh h orn o warnn of an iummp e nnuh m u g test luriung.

Rmnm nols ins ’ captumrt ’tl l)y a ‘ s t c ’s’ I plate posit momnu ’tt u m t um 4 5— tl u’grt ’e— uuun e le and um
) i u pb m - Iii is’s s’s u itc ’ r spruuv annul capt turu’ ta n k.

Power Ava i lah i l i l~
I Is ’ , Ir is  il power (I 10 VA(’ uinol 440 VA ( ‘ is available for ins( ruj nuie nntat io nui amid

con i rol . Piur t um ble y’c ’ mn e ru nto ns annul ii~ s hraulic carts arc also umsed to provide ‘s tu l t mc amiul
uu u mnur ut ’ loum ml nie.

Observ a I uon/ (, um nnn nun ical ion

V is u al ()hs&’roumtmoun iii tests m ’ s pimss ih le u m ’ su nnp huirrucaules ho m s ’ uu l e d at um ‘ sumfe uhista unce
bciui t io l lime gun ‘slum nno i .
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In—Fli ght Ballistic luustru i n nem nt a tio m n

[Ash  R’pIIo’I’o(;RAPIIY. Photo data is obtaineul f ’rounn high -speed cameras
( Fa ’st ex annul hl ycanu ). Photograph y is also ursed extensively to munounitor projectile
flight ehiar’j etcnistics.

I I M I  N(,. Time ref ’erenncc is provided I)y pulse gemnerators. Tim mne—sequennc ing can
also be provioled by preset counters. Other ti n ning references are available as required
Ironun i lant laboratory faci litue’s.

TI Ll NI h ’ IRY.  Tine munajority of tine instrumentation is for termina l hallistuc data.

Tenuninnal Ballistic lns trunnne nt at ioun

I NSi’ R/pilo ’F(x ;RAI’HY. High-speed to 11 ,000 franunes / sec Fastex annul Fl ycanu
ca n ineras annul low-speed (24 fran mnes/sec ) ca nnieras are used extensivel y to gather data
annu l documnneni ( tests.

1lMlN( .~ Time refere mncc i’s provided by pulse generators and preset counters.
Other Iiuuiung rc’fcren nces are available I rom nn plant laboratory faci l itues.

I I  LI ~ I I R’~
’. S t , m u nm ,hu uru l labora t nnry t ruun sdtmee rs are available (‘or:

I’rs’ssu ns ’s o 1 (4 ,000 lb/ un—

2. Shock o S() ( 4 0) potu int ls

3. 1 i m ,im hs to 100 ,000 pouuunu hs
4. It ’unrpt ’ rum ( mm re fr o nm n ~250°F to  iii  excess of 20000 F

I Ire nn ’st rtmu nuentu mt io ) n used urt tlnis facm lity is usually configured to support
slsu ’d t i c  d,u( ,m req iii rc’nnn en n t ’s.

FI n % ir om nrn ienntu ,l Simulation and Meas ure iun euu t

St a tue lu uiuls (o n 100 ,000 pourn d’s amid dynnan u ic loads to ± 17 ,000 poumntls can be
pri IV isi s ’d t in  t ine test spe cunnne mn.

Pbunned F spui.insinun/Modit’icatioin

I lie prop(lsu ’uh uci l uisitiomn of um 14. 55— numnu n gun will provide additional cumpahi l ity
( i i  t h ic ’ out door raunge. lnncreum ss ’ u h f i r i ng of ’ fragn uments is also planned. A count inumed
si tmd~ i if I rum inuing nnnet inods uunrt l  ballistic tc ’st m ug  te s Imnniq ues us umnt lerway.

RE MOTE TFST FACILITY

‘N s n m uu u ll urn mn ~
( ruu nne mnted open—air pit m ’ s available t ’or I IF and fuel cell testinug

tronun Jet Rs ’ss ’.mnc h, Irmc., under contract to Bell. Permamnemn t facilities are 10) be Con—

strut t5 ’d I n n t h i t ’ umeunr f ’umture (m m accoun mnn nod umte ill’ I testing of conmipoflents amid snub—
‘sy t ennn s . ‘sla x uu m mu m m nu f ’iring rann ge l’ro num weapon u to fuel cell is approximately 100 yards .
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T I ’Z MP OR \ R I TEST FACILITY

line Bu’ll Ballistic Laborator y cu m rn ten m np o rar i ly locate firi mug n nuec h nan isn ns to ‘ s ui t is f ’v
‘spc’ e uf i c  rs’( lu i rc m une nnts . N’s uu m n exu m n m np le . proj u’siiles have been f ’iretl u nto a traunsunm m’ssuon
tell to  s I nuul~ t he s’ um luns ’ r ,m hml it of I hue trann sm nn iss iom i systeunu umunder torque annul loatl.
rine s’si’um ponu s ’ su ms tennu p on a rils’ placeul on tIns ’ roof of ’ t ine cell anud lured ulowmuward

mu t t ) ( hue t rannsnmnmss i mmn m.  Sucin imnsta llatiouns are teumuporary amid uure designed ums uieeded.

DAT,’~ HANDLIN(;/PROCESSING

DATA STORAGE ANt) RETRIEVAL

Ballistic vuu lrncrah ility data us store d oun fi lmu n , unagunet ic tape , anti oscillograpin
h ardcopy . Phnotog raphnic recortls of ’ eac hn test are kept amid fileul by test mnun u uhe r. ‘[Inc
oti tu hoor rannge cain provide tra m nsf ’ornunat ionn arid analysis of datum umsing (hue Plamnt 6
I)at um (‘t’nn t er ii’ re qurireul

QUICK-LOO K (‘APABILI TIES

Oscil lographn Inarticopy. uhugital couuu ers , annu l oscilloscopes proviule quuick— look u latum
fur umnust bum liisl ic vu lm nerumhni l i (v test ’s. Phnotograp lnic uhata (Polaroid) is also obtained
wi meun requ uireoh.

PRO(’ ESSI NG

Thiu’ 1,, ub ) u u ru m tu irs l)um (a (‘s’ nito ’r hu ms a digital d.~t :m s s s t e m cm ) fl (am ning a ‘he xa’s
lm is l r uumn ents MuRiel %OA n u niun i- c m ) unm p umter , Ren umex (‘asette tape recuns ler u mmnd uu ’ s ’ s m ncua tetl
sm cn nua h c muu ut h i t mu un m ung eq umupu nent. ‘I hums s~ s s ’ u u m i’s nuot Inrs ’sc ’nut l~ o ut iImi~’uI funr  l)a ll i ’st it ’
vu m lu neru mh u l i t s datum reul ume ’t ionn.

1)1ST RI BUT 10 ~
I’ imoti ns ’na p lmy tuu n nnu u roumno l ( m nn r u ’ us u i s um um h h v 24 hn otm rs . I ’ orn m numttu ’oh ul~ t~m mu ” mu , m Ilv rc ’—

qururt~s ~4 t i m 45 Inoumrs . \ luu ’ s t  v tmln neru mb u li ( s oh um l a us n m nu um n um u mll ~ prot’essc ’sl f ’rom nn Is iuo(o—
c u  uup hm s u um m oh um s s ’ u lh o g ru m ~’,Ir humr ol t m 1 I n s.

I) ISPLAYS

( ) sc u ik m ’ su,,’oj ’mu ’s , o Img it ~m I c o t u m utc ’r annul os c il hog ruu jnl ms l nnmns nit’ u h u m ( a d isplu us

ls~
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\~\NI \ K - L”~
’I’R0I)U(’Tl0N

(iN I RN II ~\

.c ’ n n c ’ Ia i l ) \  un, u mmn u u ’’s ( umm n s u un r  \s u uspu ms ’ c ’ I ) m s n s m u i m m  hums t in t s ’ s ’ m mn , i l mm n l u i l l s  f u r ls ’ Nun’
h i m 5 5 ’ I1 I , m m it 1 uu m n si  o m i t  sps ’cr um hm lc ’si ts’sl si t s ’s urn l E ns ’ S , n i i  l ) i c ’~’ u i  , i i c ’ ,i . I ins ’ss ’ I , uu , n l m l is ’s
c m s ,r u m n u’e t l m , mmn 10, 1 ) 1 ) 11  ,ic ’ tc ’ 0 , s’s i l Im (n . I i m n i l l m m mu—oqmu u unc ’— ) c ’ s ’ t  m um nshen’ n u n ) , uu m nt l s’ n mnp h ( n s
,i~’em ’ ’ smumn , i lm ’ ls “sOI l) ) t~s ’r’~~n m nn ~’l

I i ’ s ’ ( un mls , mmr \ ,  ni s ~
) ,ic s ’ I ) u v u s m u n n u  m ’ s m n ua nnum l ’ums , ’ Isun ’ j nn g ( hue l)( — I t )  I n is i ’ l:m g s ’ , 5 s :mc ’s’

“s h i u t t ic’ mmn i o l ’ I iu s s ’ l. my s ’ , ‘sI las ansi ( ‘u’ i i tu mu un h un i u s l s ’ m ruc k5 ’ ls , :mm n s h ths ’ “s,\ S N 5pi~ c’ I mc ’
In :  is u u i n t  m~’ cl ( s’ nnt , umm r I.

l Ime s l m o m s u i m m r  h um ” s ’ sl ,u I ’ m l u s hmu ’o I um u,’s’ n m l m ’ :ili,c’ui , mms ’ ,m 1m m s ’ u m nip ums i t i < ium n mi , m t ~’rium I ,ic ’l~S I t s ’ ’
ill th u k~’.mnuis \ I~ ~,n l m l u um nt .  t ins ’ ( mlmn s , im r Nc ’rospau’s’ Uum lhs t is ’ I c ’sl I ;u s ’ i l i t s ,  s l n m n ’ ~’ s m n  rn
I m g u m n s ’ K I, m ’ s h u m 5 , m I s ’ ml inn t Ilt ’ Kc ’, m nmns I ’ I :m nmt a n s I  m ’ ~ usesI to uls’vs’I up inns ! c’ sa lu uu il e
l Ic ’ lmIss s ’ m ’,’ l mt , m nm nnur mnm , u ls ’ rium ls um u n ui ( 0) s ( muc I \  this ’ hlchi , is ion of minuuts ’r i :uls u mm n u h s t ruc lture s
s’s imu’mn sm ibJt ’chc ’u h to ‘ u m n m l  m m c  s hu m m m rumgc ’ m mm n s ic ’r sc m’ s I s ’s’ c’umn u hi tio nn .

onus , mmm hi , us u’\ tu ’ m ns i s s’ , i mnu l s’s s ’ l l—s ’s~uu upp~’ s h mni etu ulho ur g ie ui l ,  pl~ist Is ’s , hneum t t r c ’:m t mnns ’ m nt ,
mmu s ’tu u l p r u s s ’ ssu m n g , nniu’ c l i , n :nmc ’ ,il pru npc ’ r t s  ts ’sl rig arid uine luuhlo gnum pi nic luuh lo n:u t ( nnis ’s cuipui lnl s ’
i m f ‘ su u p pm mr niirg cin icu u m i O u !  s t n mus ’l nr,u I m n numte r iu ih s c’ s : m l uuu m tio m n , si s ’s’ s’iuj ’i mnn c ’ n it u mu i u l rcss ’ ,m nc ’hn

n u m ’ n , o y s , l int ’ p ru um nu un’ ~ c s u n m l u i c l  I n n  I l m i s  l’umc ’il u t s  is ‘s ir. \ ls ’ l (‘ umn n p lls’ l, tc’I~’—
h u l l s ’ 7 1 .~~277fs ’ ) ) ) n )

( .1 \ I Rl( NIR( R NI ‘I S\ SI I ‘mI S ISL ItSY STIc\I S I T1 STLI)

uum s r u n  has som n s l m uc ’ t s ’o I s t u i uh ue s c on r rs ’ i ; j l m n m y  ball istic du m nnn a gs ’ c hm u mn , r ~ m~’n is ( ics m l
s l n n m s ( i m r , n h  mmii i it m o m  nr n uut eni , u l s s ’ s m f h n  t h e m ’  t r , i c t m mm s ’ m nne c h u u i m n m s s  props’ nt is ’s . ‘sIr~’ n ieI hi u m unuh
nn n m cu sI no5 m i m i c .

I H: R , m hl i s tm s ’ l est I as m i n t s  hm , m s s t up port s ’uh (‘m n m n s u n m r  N~’ n ms j u , is5 ’ sl umi m e s u i l  bui l l ms l ic
s ’! t u ’c t ’. mm mi m n i , m ls ’ r n um ls , nnivo l s u m m e  bumthr s l r uu u ’I u unu u l , im rm l  u m r mu nor mm .i l s ’n iur ls . \I um t u ’n i u ul ’ s ( tu s iis ’si
i i In id~’ ,i l i m r m m u m m u m n m , tm m , m nn i umu u n  i r i s h s t e e l  a h lu i s  ‘s, t i t uu u i j uum n i  l m mn n ms ’~ s’oi~nhs , Ilbeu’—re in u f ’uns’s’sh
ci iffl ii us m l ‘ ‘s , um nu o h ‘ s t l u i ,  I cu rum l , m rnmm m nrs . Bolt— n un m n n l s ’: ’ n j i I , u m no l ‘su’ m nn n m m m l  c o r n !  um nmm nor hu as ,dso n
hec mm ‘ ‘ 5  m l ml  c u ,

‘sit RN IN ‘sil l  I l l  I Vt I,\I’ R,’sI1l[,l I Y I’ N( It I l l  S ( )V h ’ RVII %~

p I lit ’ IT , r l l i ~ t m Is ’’sI l a s m h i t s  us s ’ s r l h n u u n  um rs’ imn f ’m i m ~ 5’ m h c ’ m n m m s n c ’ te so’ah ls’sl ,n rs ’ u m , Io n c u u(etl
so m l hu m ur  s’s ,m l kuu n: ’  , h n s I , m m r c u ’ m mf  o t im c ’r I , m hnm mnuu ( ui u o ,mr u ’ui ’s u’st’sl bn~ m per :mt inng llu’n’ sm n mnu nu ’I, Nil

mu s ) m ’ s uL ’s in s ’ I i  i c  I ‘ ml m m m l i )  a t i c ’ ~ m uu i tu ’ m l I rube I l muu ( s’ mm mntu u i uns um h ll um ’ st ‘su ippn s’s s un t  u mun d
‘su ’ lmit ( s I i l i um ) : ’  P in Is .

l i m o ’ I m i m c s ’ u h ’ , u mm sm ’ m m l u h , m Iet j  l , n t : ’ m ’! I u u m \  i mm, i \  hli’ u’t i t umn d m s ’ is ’su’ imm b ls ’ m I t stu’ uudt ils ’ tint ’
• 

Iuireu ’n u n i t  s lu s ’ c m u m m u ’ mis . Nil m un o l r i u unm c mm t u u t i i ) nm umur d c ’ uum m l ron l’s u m rs ’ located iun a i m u’ x ( s ’m ur u m l
eon n n 1 nu m u n n In u ln u s ’ s h u ru  Ii tIre l c s t s  ant ’ u u m n m m h i u c ( u ’sl ,
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‘s( ’( I  S”

line l’, m s i liI\ , h s m c , i t s ’5i inn t he S , uui  I)  mc ’ ’ ’ , i rs ’ ,r , hum s , i s c s ’’ss ( mu u m h l mm nums h s ’s n u t t r a i n s —
‘ ‘ I t , m t i m  i t t , m u n c h  tum h m u g a im o nn—p i uunn t n umi I rm n a cl ‘spun.

\ I ’ sl~s lI \ ‘s~’s (l I \ItRl ( ’ N I l O ~S ( “sP ’sI l I I  l l ’n

I hut ’ Km ’a n I t s  I ’ I umur l hm uus cm uun ip l s ’ Ic ’ nrnuu s’hnu n s ’ s l m m m ps t m n r  l i l c m n c , r t m m i s t  ls ’st ‘s ps’ c i r n m s ’u ns
, im m s h I’i’s t t , n c’’s inn :m shul mt i un n to pr 4:: 1 mourn ‘sh op l i e  uh i t i s ’s caj i ,nb ls’ m u !  f :u b nmcu i l mnnrc s’m n nmm pl s ’ls ’

‘s i5 , isc ’ \u ’ln it ls ’s. \ ‘s , t I l:ihllc ’, (mu m , m ’ s t Ime s’ u l su m h ’ mm rem l t  n i s ’cs ’ssar s to m m n , is l m i nmc ’, u mm nu  amms h i t i n is i m
s itm t ’ c mmmcm i ’ s , m i m e lmu t imi n g f s m h l - s ~,tlc s I i i i~ r i m s ’s , s u m m m n puss ’ mI m u !  l int ’ nmnm us l  , is i s :mnn ces i m : n m m s p , m .
nmi , m lc ’ rua l” .

LO(.l”ml  It Ni, St 110kb  ( NI ’\BI L I ’ I’Y

I \ t t ’ t i ’ s i s , , s lm on 1 n , s t m n r , i c ’ s ’ , a nnul l : r l u umr ; i l s  ut \  st uppunt f’:uci h i tm s ’s art ’ uu s , m i l ; m l c l s ’  inn l int ’
( m ’ t r’, ,iur S,mun I ) mc ’gul  I , i c u h i l  is ’s .

( c i t r i !  ‘ , lo ia t hmu ng l,i~ m i n I  is ’s four  ‘ s t : m u nt lumns l n m l r m n n m l s  tip to ) annul imm m ,,’ l t uo l ing .‘~~() c.uI Ih ’ n u’r
umne , i s , i i i , m ) ls ’. ‘~l , m u , m ” ’  us , us , mml a hlsc h u n  .22- , . 31)- , u m un d .~ ( 4 s , m hihc ’r . 5 -nm u m n N I’, I4 ,~~m nmmn n ,
annu l ~

‘
‘ ) ‘ n i n mr !s , m hi N Ii, N Iii N l’I I , ai im!  III :m nmuumn t u n n i t  iu u un .

I”sI)00I~ 1’ \ ( l L l l II S

‘ h IN I  I IS I I (  I I S I  I’ ‘s ( II I l ’ ~
I ) m i u i u ’ u m s u u i i u ’ ,

t ins l~,i Ili’,li~ 1 5 , 1  I is i b Is  t ’ u u i i s m s t s  m i t  a ‘ m um runotmui L a .~O ’ I m i u i t  5’ ) l s ! u i ’ s s ’ il I’lig i mt ’
aI Im , , unro l urn en ncloso ’mI ‘is (i llS 1 I mssc ( l u s t  .mr e um. I in ~’ (uur c ’ c ’ t l i on ’ s i m nmum si u ’ 1

2— mm u c I: l~~ i pl .mt c ’s h unn ed ‘ ‘ s  t in  pis ~‘ s u m m i m l a mi d summuu hh ’ i ,mg ’s , umnt h is h n ,m c ks’d tip hs a
‘ n , i s ’ ‘ I t s  c u b i c ’ ‘ s t t’s’I mI, ml ~’ b i a s , kst m up. I hi~’ li i’s  m ’ s b i n  s m 1  sm n i l  ui ‘‘ s m u t  sI lul l  umn nti

m rc ’ m r n m u ~ ,u bnIu ’ lop 1 m m  a s e s ’ss t o m  tIm e b , m i c ’ m !  , i is ’ ,i, I hue t’ n n l n u s ’ l , u l i : ’ m ’ is , u
r~’ n n u Iu m n s ~’ mI c l i i i ,  i t s ’ hum ls lmn i L’. I Ims ’ l u n c h m m m x  ss u il um s ’ c iu i l unn n u ls h , i rs ’ t t ’ ’~l ‘s Ils’u’ j mu ls ’ nn s t i

~
) m l

b~ ( 5  b~ “s t s ’ u ’l inn ‘ s m/c ’ . ~I~ ’~ 
II lns ’il” imp n m  .~~— l s ’ c ’ t ’ ’ s vu du’ c m i  hlc l r , m m uo l l s ’ u h ‘ms t h nu ’

l u  i , i t \ .

s I , mm rmluu ro l h r  min t :  m i m I c ’ s ’ us uip~~i i l \ n m m u , m t s ’ l\ II) l u s t .  N m n m ~u ’ s u u n m t u u m r  t ’iniulii ~hus i , m ni t ’u’
m it  ~ ho  tee ( u , u l l  be pu us molt ’sl.

~ rcm j u o u ’ms I’m m u l u ’ m r u l es  ‘s ’ , uml , uh ml o ’

Snuui  im i l l m ’ I n u r m,’ • muno l nut h tm l  tc im nn ’ s ml .22 ’  , .$(t , uuun oi , ~
(
~ ‘s , u l u b m s ’ m , “s ’ . I I .~ — , u umn d 2t 1 —iim nnn

‘ m l .  \ I ’I , ,iliuj h ui l l  i m n m m m u u u m m m t i i  m um i nc , m s , i m f , u i ’ I s ’ . h i s  i ’ s ’s  u I u i l ~ Iu m : u h inmg u’o h t mmpr mn t ’ m n ( us
ab le liii uh nsu m s ’ si ’ i i m b h um mc ’  a m n o l  rs ’a ssm ’ m i u h u hmnn y  ‘ , l , r u l m l u m m u l  a m u m n m n i u n m m l  m m mi .
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i’,mn~’j roiui nneu nI

t ilt’ ramnnze has t m ’ s  tures m ’s , mn lumble to Ioumul slles’ ( , plat c ’ , I imbs ’, rod, or com m nposute
spu’ c nn m ms ’ i ns inn ls ’ n t sm m m mn , co ) nm npr s ’ss uoul , Ium ns uuu i u , or s h mu ’uun , ami d to ‘so u pp onrt  to ) O) htaun n t i m s ’
uhu’s ur s ’ st , mm n g lu’ o) f o h l uq t uu t s  . N 4 1 S ,) IO ( )— po omn ms h u’a pac ils l uy o i ru mo m hi c ranmm us ,msa ui ab l c ’ for
ts ’” t tinc ’ s umnnul at s ’ul um m rc r.ul I ‘st r u ut ’li unu u l nm ne m mr hs ’rs t m mu o lu’r ‘st ’ r vm c ’t’ I ’ u u mol ’ s.

‘s rI nI’is’ua l ,u I nnno ’,sp hnt ’rs’s mi t  unn s ’rt ni,isc ’s au ns h ~m c ’l ir unnu s’ u mmu he provmuheu l. Speenn une n’s
cu m mi un iso n be t s ’ n n uper ul u r re trs ’ umte d uh o un imug Ic ’st i ln g 1 m m  s imm nt u i a ts ’ c iiunuu itic emuvir o mnunmeunt ’ s.

Liv e Im nert Fire

lunert pro J e ct i l es  imp tim 0— un m u nn arc ’ I Rd in tIre ino lommr !u us ’ u h m ( s .

Safet (a m d  Securi Is I Req_uireumneinls

I hs’c’(r it ’u m ij s ,is’ t l s  ,ile d firinig uincc ’ iuanni sm m ns a i lnus ’ s co ) u m np lel c co mn ntro i of tins ’ t’irinng
so nt hn s u ule ( s mn tc ’n lu n c k’s. \‘m u i rn u nurc s are u mt uto n i nuut m cu ml l s  act uvatu ’d uml v a n im nus  ‘sIs’p s o)f t in t .

umr niim n~ pr ‘ c t ’5’s annd t Ine les t cann uno he umnt t mu r ( e o l  m int ml all suu t ’et s cr iteria are nnnet
I target hom x i l l s  mesh , a ll pe r’ s mu n uneh , mcc u nm um n ( c ’t h I unr , annu l wa rn nu u ng s sotinuled , audio aund
o ms s uum l  I .

All t i n rug’s art’ Into t ire firs’ sm m m tro l tube ss ’hic ’In con tains :1 bluis l ‘s tu pp nc’ssm n r tt )
u’lm i i i uu n atc ’  amid u l ms s m l u .u ts ’ unnu u i ,’ hs ’ hl u ms t. Inn um ulsh ut i o n un , t ine s um n no l —f ’j hles l tu urgs ’t bon\ back
pa nit ’I m’ s s’ .m pa hle on ! stuppu nng u m .50—cal iber Al’ p n uu ms ’ c f  Ic inn S i nc h es umt ‘se ro ics’
vc ’Iu mc u t  s . l Im o us has keo l hs 2 j micines of umni rnt ) r steel.

Power A~a iI u i b iII ls

I lectru cunl , mn nsh tmn ec ’ hi umun ic al po)s’s s’r inn t ins ’ Ballistic I’s’ ’st I’ umc il i t s imnc lurde 110 , 22 ( 1 ,
44) ) , annu l bOO V N( , c ( nnnn p rc ’’s ’ss’sh , u mr at 1 20 lb ‘ in 2 aunt l lu sdru muh ic pressure to
15 ,000 l I s un 2.

Ohsu’n’u uti u mum (‘oiuim umnicuml iom n

I lie innst nou um nen l ,m I morn m m d  commit rol room pros isis ’s v isual . inuterco nmu . am id hnea uh pinouis’
p co il t , ic I s’s ml in t ime I s’sI are ,m dumr iung set-up.

I )un ng tes ts , um ll pen sum nn u n u’I ,m re Iocumt s’si in ( hue conu I roil ruoumu.

Inn-I li~ht Ballistic Instrum enut a (lou

l ASh R (‘I I( ) I ( )( R N  11 l\’ . I xl s ’ rns us s ’ f ’umc ilit is’s for u u uo ( i m nm u pict umre ~‘ mns c’I’age are
, m s , i u l , m b ’ i k’ t o t ime Bum ll i s t um . I cot I u~’i Iits . (‘ urunn eru t s ums u mi lum bie inn au hol it iom n to stuinnu lars i
1 b— uj nu (I 3 5 — m n nmm u u i r om hs ’ hs munclude

I :ms (c ’\ ‘sh u m u l c h  ~ I 3 , 100 rnls u ’c at 7000 f rum 115 ’s ‘su e

2. I uist c x  Mod ~‘l WI 4 , 1.0 ‘st’s’ ~mn d at ~OO() f r , m m m mc ’s ‘ s oc
3. l)” , n n u m f u u x  ‘should 32b— 2, 224 fr ann us ’s at 2~~~m I) ( ) I nuuu nn t ’s / ’ su’c
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4 , R5’5 k n nra m n ~ \~ hut Is ’S \ lm m sls ’l 02 30 fran unes at I ,2 x I O~ I r,iills ”s st ’ s
5, \ l ’ I n u m n m u s ’ s M m m d c l  3 , fot ur  I r :unn ne s um ( I x I ü~ I r , mnum s ’s sc ’ s .

BuulIu ’t sc ’ l u u c m t  Is ’s uurs ’ :c ’ n i s ’ n , m l l\ nn nu ’ u ms tu res i inn t im s ’ nmuo ho hl s ’ 10 ls ’ s ’ t ou t t im e 3 0 — t m m m m l

f i m oh nt  tubs ’ iu s i mn g b’ i n~’ , m kso mr s ’s ammo ! m l m m l m m s ’ ls ’s Iris’ ‘ss’rs’s’rm s. lm nu i b s ’s’ l i Ic ’ ‘ s c u m s  I l l s ’ s  ui’s bight a’s
$ ‘ ( I ( )  f t  ‘s~’c I i , u sc ’ h’ i s’ s ’n n nns’,ms t uru ’s l, If ’ t ins ’ btuhi s ’t is to) he Iipps ’sl hc ’ l m m t s ’ tuurgu’I umn np um el ,
u’o l un ilsn h i i t ’ t ’c’l \ s ili be pla ced unt u m mi s p uu u in t hets ’ s c’ s ’ u n t mppmn ig  p iu m ts ’’s aut h t ime Iu urc ’c’I,

I \I I NI , , \li,’ r s m O C s m m u n s i  s’o nt uu i ts ’ r’s , t riggered by phutsne Ic ’~ Iris ‘ss’I c en t s , are iu’ss’cI to

unnc ’, ms mui s ’ pnmu l s ’ s t i le s e lm 5 u l  Is’s ,

II 1 I M I  I R’,
~ Nil t r ,m nnss lus ,s’ rs um rc ’ uss’t l to gumt l re r ( ernnmunna l ba l l ns luc  ~l, :ta.

( > 1 1 1 1  R. R m m r t ’—si t ’ l r t  ui :, us um c c om u nnp lished m u ’ s mimg a su m na hl I ne l iun i—ummeaun lu m ss ’r annu l
su mni np lu’ sli t ‘s ’s  ‘sh s’m ni . I lii’s ‘s~~ I c u r  le umr l del Ins ’s t hus ’ mn ml pum m.’t area hef ’ors’ c’uic ’hr fir min g ,

l r m lls ’ m,’( 1~’ S ,ms ’ s , mn nm i I ru ug nnneunt s c um l I c t  pal ts ’rns are detern n inned h’u~’ s’so I ns’’s’s plaIt’s
I I liu m sh ed ’ m l ’ ‘ m m l i i (hut re la i n u tlms ’ profiles of ’ l m nm n jc ’ s’ t m i s ’’ s t hat pass t h r o u g h  tlms ’ n nn l .

I u’ rm nu iu n: m l I3uillj ’s ij t ’ Iui ’s ( ruunut ’ iu iat iou u

I ‘s “ii R I’I R) IU ( , R\ Im I l ’ m, l’hue huu: m lm _ s ps ’s’d c , i umi s ’r m ’ s i rs ’ um l snn  used to ) rs’c’ un r d
5 im i ) s ’ , ru b  

~I’i~’~ 
mcii mill 

~~ 
1 daLi

I IMIN ( ,, h’ r i ls ,’ e s ’ n m e r m l m n r s  an ic h c o t m unt e rs c ure USc’s1 1 m m  pronvts 1~ d a tum tin in e con—
cH it m m m i i ,  I m m n i un i g  p tml ss ’” , m i c  recons heul urn munumgnet us ’ tui i n s’ ann u h f ’u l rnn t’m nr su ibss ’u l i,ms ’ nu t ns’—

u t t i c  Ili u l i In s thc ’ ( m m n n s , unr I l i l t  ( c ’ i i tc ’u’ .

Ii I I ii I R’n , NIl tnm m ns th ius ’t’ r ’s uu rc’ r , m rm !s ’ sureuh 1 m m  the inn o t ntuni ns ’nntu m ti on n au th s m m i u l r m m i
r m m n m n n  fur  rs’co rs h iune ummud m ub ’ is s’r’s’um t n i n n u ,  I r , u i m s do us ’c’r’s • i ’ sa n l i ) ’ m i e  uuncl ude :

I , I m n ,us ls 1 m m  I 0) 1) ) , !)) 1)) p u um nn t hs

2. N~5 u ’ I ’ ’ n , m t i o n n s  1 m m  ‘ 20 ( 10) ) st ’ s

3 , I t’ nu n i ’ is’l ,t l urs ’’s I ru m ni n —4 ( u ) )  ‘ I t in 50001:

1, l’rs ’ s o i u nc ”s ,i’s re( lumr s ’sl
5. I m nnp umc l  s s ’ I u m s i ( i s ”s ( s ou t h p htmn l m i s’ ls ’ c t t i c  st ’rs ’s ’ un ’s ) inn c x c ’ s’s ’s unf 25 , 11 )))) II sc’s’ .

01111 R, \ m l m l m t m m m n n u m l ca h numbu h i t ie ’ s  of ( Inn ’ s , u s m I m t ~ m u n 0 I t m u ,he c’u’ uu s ’k lemi ol l i  p nu u p um c , umm om u n
I l I s I l i i ’ i s  m,’i l s i ” b  c l i  c u uu ms ’ s ionr uuinui m mrhn s ’n sta nnu hu mn ul f r:uc’t u,mre m nnu ’c l muunnm smn n tes ’l l nnm m h mu s ’s I ,
oh l io l umt s m l p ro mpet l i l e  p u l h n , rs ’ou s luu um l ‘ s l t s ’ l i c ’ IIi res u lt ’s , u m m n d sIn s ’ s I un nu ’un el o m n g u m ti om u i ,

“i ) i ’ s m , miuieol  mmust rumn i n e umtu m tu m ni su, s l e um ns m, u m un he bu i l t—t ip ,  ml nt’o i u uuru ’s h . m usm n ng ( m u l i S u mn’
b , i ~ 1 ml no ’s .
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I’n~ ir oun mnn u ’ m m t al S un iula I loum a unol \lu ’ :is ur cumneu nt

( ,, uss ’m u m us a t n un o us i  l i s ’rs ’s c’u unl h n~’ pro v uu led . A h n u n m oç n l m cr is ’ lnrs ’’ssulres I’rom nr Vat,’tutll mi t u u
nnor um nu u l atumno ’s l ) In erc’s urre ,mi ’ sm n pumss u hle. ‘sIso, a 4 1 ~,O0-) poun d cumpa c it s Inss l r , mi d is ’ rummn u
us used II) pron o iol u’ I m m i m l s  to Ic ’sl s pe c m n ni s ’u ns.

~s’~~1 Ian u np s umns l s’ryugs ’ nnmc ’ s n u u u m ks’ teu i mperat u mres u if —3 2 0 ’ I’ to in ~\ c  c ’ s ’ s  m n f
‘1 0000 I possible.

I’lumnnnned I~~pummns io n Mudit ’it’uiti’oui

l’hme I mcm l mt ~ ~s ill be mmm d m I ned to m umc co u nnu n uthate S’s m urkloatt s,

OUTI)OOR F \(‘ILITIES

S\ (  ‘sNIO Ri Sl’rF

I )imensiouns

I tne Sycanunor e ~‘m m t m ’ , a 2400—mer e , uuniu nstru nn neun tc th range , is ~Is on usu’s I tour ba hht ’st ic
te s t ’ s  ‘I’he s its ’ us uihantlons’s) eXcept when used ~u,r l es t ’ s, ,\m nr ,nna i firing ranuge i’s 50-
to I 00-feet , R,mi ngeo a’s great as 3 , 4—m nmi l e are possible.

[Ins’ Ss ca nmno re Sit~’ is m used f m n n  testu ng irnvo ls rig largs t lt iauntit ics m ) f c’uninbtust ible
nun a t t n  lum I,

~~~poii ’s Proj~”ct ik’s As am l a hmle

e~m pm inns a’s lumrge a’s 23-nunn u have been fireul at tine I’ac i l i t

I t u • mr umnmnu em u t

I u’s ls art’ rm,u nn il am uu huenut s u nnn s l u t u un t ns  m i n u s’ ,

f ,usc Iuuu’rt l ire

lm r s ’rt , III um mnd 111 1 pnoiu’s l m hc ’s cumin he f ’ireul at tins ’ fac ility,

SumIcI r (am id S& ’u’tu ri v ) Requi rem un en ts

Rs’uln ous’nl s’s’s of (Ire ‘s i t  c ,mnut l ‘sIa nn d u m ro h s.mt ’et ami d ‘ss’c iu r it y prou’e dures provide a
“ i t s ’  s’sorkunn s’ u m ns ’ ,m ,

Power Availability

Slau no lard I I t )  V A t  humn e s ,mrs ’ as , u u l ; i h m l e .
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Uhmsu ’r~uut i immn (mmnmuum uiniu ’uil ion

N’ u s tmum t m h o s t s  it ion m’ s p mn ’ s s i I ’ m Ie  ,ut ‘s , u t  o ~IusIa rn u’m,’s It nIh ( s o t ’ s  N m ,  ‘s itu ’ co fl nn lUn n—
i s m i i ’ s , uu s’ ,i \ , i i l i b ’ m Is’,

b i n ‘ s trum inne un I a Iii iii

NIl i uns nnmun nnc ’ m ntuut mo n i  im u r  t hus ’ re n i r un t s ’ si ts ’ us borrunos’ s’d fro m n nn ( Ins ’ unn d’ m ui r  lest ramng c’
,us nnu’s’ols ’ sI, Nun u u n ’ s In imn m u u’n ita t io )nn us pern m nanemut ly lou’ate s h c ut this ’ sute ,

I) ‘m l  ‘s H ‘sN~l) I lN (, l’RO( l SSIN(

1) ‘s I N  Sl UR \ ( .l ’ \ “ sl ) RI] R l i V ’ s L

I ) ,tI ,m is , h u m r s ’d m m m i  nnuumgn s ’ t i c  tape , m n ’ sc ’ m lb o n.m rip h n hnan ut cm u l ’ m \ , arush I Inn.

Qi ItK-LOOK ( ‘ml’ ‘sB ILI1’ II S

0 u sm j l l um ’ sc  m n p c ’ trumc c ’s piuotu ngra ~’il u , ’uh h’o I)0lOnmuiul u,’anneru i’i, digita I couun l s’rs . and strip
c hn , mm nt rc ’eons lers ire used In prn ns ole m l uuck - I m ink ulata.

I’RO(’h SSI~ G

Sr sl u’m nn an nul Model

h ut’ ( m u m n s , u i r  ‘ N _ i s  m ’ sp m s  (‘m m m m m p t u t s ’n ( o m m n np lu’x is used fo r digita l ul at .m re uhu cl io nu of ’
tine ballistic sl a t ,m , l ine fumc u ln t ” , i nuns a (‘YBI’ R 72 s v ’ s lc ’nnu w ith 97 ,000 sixt ‘ n t  word
eapa m. it \ .

I but ’ large co m i mpm u t s ’n us humc ’ks ’oI nu t) br a ( ‘l)( ‘ 1600 ,mnd sc’s s’ rzu l o o ’ r ’s iu ia’s o f thu
IBM 3o ()  t ’an mn ily of rm nurc bi inn t ’s , Inn , m shu lu t  m m m i i  the SDS °)30 dig itum l s’on npumte n annul thret’
( i )\ 1( I )R ( ‘ u u m mnahcin , i s m n n i s i m l s ”s Im ,m s c ’ ht’s’ni m u m ( e r c m u n n u m u ’c’ t s ’d aun d iu i t t ’ rf ’ace d to support
su’ienit I ns  um n n o l s ’ n u p uu n t ’s’n iuug programins reo~um ninig t lmguLn h annul um m n . m lmi g c h , mt m ,

La miguage

I OR I R n’s used s ’sit l r t h m m s s~’’stc’ufl ,

I r im I Out 1 )111 
~~~ 

j ofls

lnnp umt u u m m t p m u t  h i S  he accmn nnp l i ’ sh is ’ mh b~ car d reauler . Ic ’ ls ’ t ’ m flc’ . nn’m umg nrs ’ ( m c ’ tuipe
Oo ’ m m m t m h o ’r , hm g hrt pc ’ uns ’u l . u m unt i ( ‘R I
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I) ISTRIBL’ IIO~

‘si,m x i nun uunn t trrnnumr otund ( unite b r  ul igitum l data us a pproxi unua tely 4 houmrs.

I’hiolograpinuc tunnnaro mm uid Ii lint ’s are 6 h ours fo r m nc ’g um ives arid 1 8 hours for
pnm mm I s.

I) ISPLAYS

l) m gi tum l co um unters , (‘R’F’s, oscillographs, aund oscilloscopes provide data display.

p
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cDcx:
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ANNEX L - INTRODUCFION

O V E R V I E W

I M( ”s ()ru hunaunce i’.nng iunc’er inng 1)uvus io nu is i m uca It ’d inn Sum mn Jose , (‘A , ‘flue ci uvusuo nu s
eung innc ’en ing aunuh support f ’ums ’~lit it ’s l m cc mu l ’ m \ ’  m O s t  65 ,000 ft  of floor opacs’ in a c o nu il —

~ls ’\ o il ‘si u ig h u,’- s t o nr s  , a ir—conndit iomueu l btuiluhiungs. l int’ exper imental sh op fac i l i t ies  occupy
m p t n n i n x m n mr um t e l y  70.000 i’t 2 of floor space. TIne fac i l i t y  eu mnpboys approxinuately 2600
personnnne l inn tine S,iun Jose umrea .

‘FIne San Jose ()rtl nnannce Plaunt was established for volunn’me production of tracked
mnn ilit .urs oc ’ b mi c ls ’s umun d countains all operations required for low—cost production.
Veh icles t leveloped by iM( ’  irucIuudes tine MRMU (Mobile Remote Maunipulatinng Unit I,
tine hligin Muihil ity Veincile XR3 II , tine Ml 13 Fannnily of Ve inicles and the LV’FI’7
l’annils of Vs’ inic ls ’s. I)ef ’emnse I)epartnmuent contracts in mnnunnitions researcln and develop—
un le m ut iuncludes .

I . Maverick m issile war h ead (subcon ntrumctor to Hughes Aircraft )

2. Aim 4—il munissile warhead (subcontractor to Ilugines Aircraft )

3. Artil lery Dispersa l Systennu
4. Su g un um l Snuro ku’, guided missile (subconntracto r to General l)yniam nnics)
5. St,~ti-5 I B/ B ‘sl uinitions I)ispenser

(m , I’ ragnm ien ntatio nn - incendiary slnumped-cinargc war incad.

‘Fine Iaci l i tv h as  tine diversified capabilities required (‘or per fo runnu mnnce and qualifi-
e. mt ion te stu nug of vs’incile’s, veinicurlar assemblies . componenn t s , annul materials. The pri-
n niu mrv cm )nta cl b r  t ln is fa c i hi ts is ‘sir, I). R. Kenu rneuly, (clepinone 40~~289-2777.

G ENERIC AIRCRAFT SYSTEMS (SUBSYSTEMS) TESTEI)

I ‘si( Orulnamnce i’ngineeriung h as  bes ’nu heavily innvolved inn surv ivabihits testing of’
Iu i w-a l t n t u u m! s ’ um incraft  ss s ls ’n u us uunuh subsys(eunn’s. The ‘[erminal Ballistic I)epartnnne mnt has
um l o u  performed reseumrch arid uls ’ve lopmnmenm t urn the areas unt

I . I )s’tu ’ rnn n in num l ionn m i t  t Ins ’ anunmor protect m u m  poteunt ial oi l n nn ateria l s sucin as
Cc i  ,mnnn ics , ultra! imardns ’s ’s s ts ’e l, plastics , nniagmnes iuumi , t itamni u u mn annul various composite
nm u at en ma I s .

2. Practical app hus ,ul monu o il .m r m n uor nmnatu’nia l to arnunoreti vehicles , ine licopte r  seats,
buu ll m ’ s t  us ’ o h i irs for aircn ml t slut ’ Its ’ns . ha lh m ’ sl us ’ shn u eldm nng for civiliann police ageuneies , and

m l  irs’r ci 1)1) 1 is ’ umt norm s .
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3 , l)e x’ s’ l m m pu~ng m n n u m n n m u t , u s ’ (u ,u nm n n g pro ns ’ t’ o l mm re’s m i nd ts ’s l u m n u q n m t ’s fo r  it ’s ’s , mt n n umun  nu i . i ts ’niu m ls
stuu ’ In ,m ’s dmu, i l  l ru u rol n ns ’ss , hut ’ u m t — t r c , i t u m ble ols ’o ’ l uurunu o) r , m nn o h mnn u me ’ u is’ s i uum m n u mnu nno ) r.

4 . ~ p~’ r , im ~i un ~ in n mum rt ’ui s s ’ h i m ,  Is ’ prolecl uo) un Is’vt ’ Is ‘ s t m s’ii ,ms pr u m u htms ’t in i mpr ovs ’ u uu e mnts to )
l Ine Nb I I 3 Ni unn o iru ’d l’s’ rs o u n mnt ’I ( urnier t o m i m n u p n m m s s ’ ; n n m i t t ’c ( i ( mn i umgumn m r .st immune sIannu mgs ’ an d
I l l  N I rounds.

l’hne ~hc ’pu mnt nnre n nt f mbn it ’ u m ts ”s , , mu imh i t humt t ’ , u ru l n m nr or ‘ sts ’ n in ’ s , ball istical ls ts ’ s t o t hiernn , and
Int l 1% nuhu ’s o lal i to ) t lu’smg ni grotu It’s.

SI RVIV A B IUFY V L J L N I ’ R , .\BlLl ’Fy i’ ’s (’ IL IT IES OVERVIEW

I he I s’ rnnni nl u rl Bum h l us t ic ’s fls’puu rtnnnent li i’s tbnrs’e ts ’ ’ st nu m nm g s ’o as s hown in Figu re L— I .
I’ine i nno h m nui r h er rmm innum l Bal l i s t ic ’s Rumnigu’, locumteo j adjum cen it to ) FM(” s San Jose umnamn tm—
I,iu’ t m im’ nn n g l,is ’ u lm t s  us t mt i l i is ’t l fmnr ts ”st mlii! umrnun(ir w ith vario ums U.S. annul f u ins ’ug m n
proj t ’ct i k’s. li ii’s t , m~ m i m I  us patterneu l um l ts ’r t Ine ( ovs ’ rnnnnnennt ’s ,‘Nherdeen Provinug

;ronu mit t rumnngu ’ mint ! so ,m ’ s s ,m rn c ’t u mnn nc ’o l hr t hie ( ;( nvs ’run unmeunt to per fornnm ballistic qt ualif i—
cat unun l c s t s  f u r  n i nu h i n ar s prot luc I o lI n progruinnis w h e n  t Ine Ahers ls’en Proving Ground
lacihnt s hnuud a large hum 5 k i t ug m l ha lh nst mc test ’ s. I ‘si( ‘ Inas two remote test ‘site ’s for
I,mr g c ’— s c ’alu’ ‘slat e of t ’ t onnuut ioun s . I~,u l Imsl  Ic I I rim u g s . annul Ill loading. Tinese lest sits ’s are
Ii mc.ml s ’sl nuu ’ umr I lollistu’r . ( N , ~mp pru n\ ininuuts ’ls 70 nmui un u mt s ’’s drivinng tiunne fronni time Sannta
‘lumna m u l l  ct ’ . S i ls ’ I. lo i s ,i lc ’ m I urn I ,‘s l( ‘ nn m irrkng f nr( ut ns ’ r t ’m , Dobonnibe Quarry, i ’s use d for

l in inig m m )  f n , i r ’ nmien i tum l i t ) m n , p
~ 

i m m l s ’ c’ I iunn quu e , a l nm l  iuncen iuhiar v ulevmces. A specially con—
‘.1 n i 5  l em i  I mr inng aru’ in . u , , m o l ) m c s ’ m nt toi t ins ’ quarts, h um ’s beeun useuh t’or a so’ us le varuets ’ ob’
nn u u,m u ’m i l  ions tc ’ s t ’ s .  N s hnort —l r , m m s ’ c t m nr s  run g s ’ is uivumilahl e for t e s t i n g  I l l’AT annmun itionn
f ireul lromnn r e c mu i i ls ’ss n t is ’s , m g um im nst arnunor plate annul l int test firiung Oil) to 90— unn mni

, u n u nl im n n u m unnun i u mnu ul m u m .  Sutu ’ I Ira’s um nn exp lususs ’ shetou iati on liunnit of ’ 1 000 poumnds. Site 2
I l mu l l ns l u ’r l’ ic i lm t s  s’s ,is sic ’s s lo pes! tum uuncr c umse the o rohi num ui s s ’ testunng capa hu h ituc ’s of

I M( ’ . l’ Inc’ I , i c uh i l r  Inums u m un s’ x l ’ m i m l s u s s’ det om natioun l iu m nit m l  I S O  pot munuls.

\( ( l ’ S S

‘ Ihe S,imi I use I’ac i l itv cumin he rs’umc hns ’d m, Ia I)e I,um (‘rum, Boumlevuiru l amid (‘o leu unau ’m
‘Nst ’n utme m u f f  m i t  I S. Ilig inw ums 101 or I nuten ,lumt t ’ Ilighnway I ‘7 . A spur m mf ’ tine Sout ineru n
I ’ , i c i f ’ is ’ Rumilno umd is us mi lu m hnis ’ umnn ’ sm t s ’. Port fums ’ i l i t is ’’s are uuv u m iiuible urt uns ’umrbv San
I n , u n n t i s s u u  i~ ,mr , um unt l a ir t u ’a u is puur tat iO ) un m ’ s ‘s t mppli es l hr (hit ’ Saum J o is t ’ .‘Nirponrl . um o h l , us ’c’un t
to thus I \i( Ias ’uIil~

I luc ns’ m nm u ) l s ’ rumnuges taIl lit’ ru ’ u mu Im ~’ml vu,u I hig in w u m y  101 s tu nt  ii l’rounn t h e Sann Jose
l u m s ’ n l m t v  to  I I u m II u ’ s t e r , (A ,

~1AIN I i’NAN( I h’A IIRI(’ ,\ lION CAPABILITY

‘I lit ’ Samu J u n55 ()ro luna n ncc ’ pl u mn nt h um s e’c t t ’ n ms iv s ’ pro no h o uct ioun f ’uus ’ i lit ies availablu’ b o nn
hui lul—o up umnn s h lest i um ~’ ut balli ’st is ’ ts ’st ‘sps’ t m nn n s ’ nr ’ s. Simop f ’um t ’ m liI iu~’s i nnc l tude ann alui mu inun un
arid steel f ’u mh n n u c u m tnoun shuuip, pluute I)rs’puuruit ionr s ’ ult uipuiiu ’ unt , weluhing eo luui punue mnt ,
nmm u ic hunnuunug u’qui pumn u ’mnl , bnt ’a t I rcu mtinr g s’l~u uu p mrrm ’ nnt , at iul ,u n n n u u c lniu m u’ too liung shrop.
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LOGIS’fI ’ \ L ’SUPPORT ( ‘ Nh m ’ m B I L I ’ I ’Y

‘s I \i( c lesu gnnt ’ut munmiss ’ isal \ ‘ss’,il iomnn h5 ’ s c ’ iv s ’i ii iiss’mI (in unno t un ut (c mi oli f ’t ’s’re hnl
s ,ul nhi c’r I ~‘ st l’i uutts ’ Is ,

I’t s g , ’~ li l t ’s ml 5,1 1 n u l ls  Is ps’s , mm nc lud ui ng l r ,u g unic ’ iml  s m n u l t m l , u t m m r s , nimui r he t ’ iresh . Puus ’ s sl u’r
balances arid Imaunsh Io ) um ohiniu! u’q uupnmns ’nnt arc umv unilahl e Iii um n it m m ntu m nit ioni rekmasling to s i rs ”
I Its m mum in m m l  m i ’  m i s ’ s Il ls’ s ci mu c it 

~~.

l m i aihu lut nou n to 2iO ,000 11 2 of’ unn ui terial s l m m r ,nl,’c’ area , I 60,000 t m nn ts ’r roof ’, tIne
plan l Ii ,i’s tOn) )))) fN nt office spas ’ s’ . 40,000 11 2 uI finnal titm nss’ssuun ~ amid c l i c c  k s m ~~l
‘ s l m ,m c s ’, anti 3 ,~

) ) ,000 In mu )  storage and shipping ofi ms ’s’),

I is ’ h h m i h l i s n c ’r t , mc ’i li ty h um ’s s’\p los nvc ’ ‘ s tmmr u i g s’ f , mc ’ i l m t m e ’ s  wmt hn  a ca paci ly inn c ’ \ s s ”s ’s m l
I t)O.000 h mmn iu n d s ud all cli ‘s ’ss~’s of s ’ s  plmns ivs ” m ,

INI)OOR FACILITIES

INDOO R T ERMINAL BALLISTIC RANGE

I) iunneunsio us

The luntlomir I ernnn mn nuuh Buull istuc Ra nge . locateut il tine San Juss ’ l i t  i lu lv,  u’s 45 hr
10 I ccl so tIn two impact c hnam nrher s . Onne inun p um ct ch a nnnber m ’ s 3  hr 3 hr 3 I’~’~’ m annd is

uiss ’ u t I s mr I c ’’sl I i~’ ‘snunail inuuu m m n ’ saniuples. ‘I’ine secon d uninpact cl nannnhe n is I O—f ’ec t —iu ig h n ,
i( I’ lc ’ c ’ I ’ m t s ’ s ’ j m , munch I (u ’Is ’s’I ’o’siuhe umi m ul us used for I,mrgs ’t samp les. \I , ixu i u ntunnn f ’i n i mimt

d uo lumn cu ’ u ’s 25 fuel.

~m’m t’apoIns Prujeciilo ’s \s c m il uu f ilu ’

I able L— I ii ~I s (hue weapoun s ,usu m ila ble in tIne t irdnnaunc u,’ divis ioun ’s pernnmaunt ’n nt
m m i s e n l m m r s .  l im e i i um lm n um r  nanuge cumin is s m m i u l u u u m u m l i t s ’ all ot ’ ( hue weapo ns listed.

• Invirouunmu’iut

Ni m suunuulatet i e us ru n h nuts . inns are available.

Luvu’ Imne r m Fire

Hut ’ I ru m muir  rannge can m s ’ eo ’pt h O c ’ I~ h i s ’ \ ph m onvs ’ warlneaols.

Safety la u n o l Secu riny) Ret iu i reunne unt s

‘Flit ’ f i s u lu l s  iu i ee l ’ m ill m i t  Out ’ l)oI) nt’u l tm ur e n m m eni t s t’or ba llistic test t um c i i i t v ‘s u its’ I m,
anmul ‘seu’ u i n m l y. Al l o ’sp l m i ’ s i s e  loat lumug. ,mso s ’ uinhilv , h isum o ss ’ i n u hnlv , annu l Is ’’sl h ug openat ionnus are

,uni is ’’I m n t pu’ r s,u IeI s SI )l’’s Iii uussi urt ’ s , i lm ,’ operum l limit ’ s,
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I1 us ~er \~u mil ; i ln i I i ir

I le~’ Inu cuul burnt ’ s oil I I I ) — , 2 2 ) ) — . , mni sh 44 0—\’~N( u mr u ’ , ms u u u lumbls ’.

Ohist ’r’s cml i i  ) u n ( onnnlu u nu u ’ ci t i mim u

I I , m ns lsvu r u ’s i iinls ’i s u m i h i  ‘ s tum lu n l ns ~~~ us ls ’ s’o ) m mnunn umn n ic um ( j o mn bc ts ’ s s’s’ mu ( lie c om ntro d rooumn .
un ns ( num n n emnt , u l  morn. c i n c h I~ ’ sI ,mrs ’,u ,

I n—h Iiu~Ji t Bum ll isti u I Inst ru inn enl uu t io mn

Nil un~ I r su u i mc ’ in lat ionm , s’\ cs ’pt for s s’ Ioci(v nuue u us t u n ium g chronno ’ugrap hns . us use d 1 m m
nmn u ’ u ms i mre ls ’ r m nn mm m u u i b um lh i ’ s tu c’ t iuit.i .

I e r tm nimnu ul BaIhi ’stu u ’ lun ’st rui nien tatioin

I \“sI R I’ I I( ) l( ) I  R,NI’l l’m. Phuotua grum pinic support eq uu ipumnenrt av um hum bile umt ( Ins ’
t i c  u l u t r  inns lo~t u’s:

\ l m i s i 5 ’ ( ‘a ul ms ’ r c ms

2 I Is s .u i i l  i u m g I i _ s ~ms ’ s’ol c auh ner um ’ s , I 6—u uu uu n
I ,‘N m u  t ’l~’ x n m n o )( ionn pic tire doc uunnennt a rs cuu ut nerum , I 6—ur n inn
I \l i l l ikm,’ un i u n te nu mnnt tc ’ unt L’an mne ra , I 6—nnm nn
I lIt’ll m~ I Io mws ’Il m,’ u m nuus ’ n.m , I 6—mum nun

..  S n ill ( annu e rum ’ s

3 N i kku m i i  3 5 — n n~u n n , m m m c  w it in umtutonm iat ic t ’iluun at lv um nn s ’c’ munec i mumunis u nu
I “m i m e s ’s1 ( 

~rum phui c , 4 hr 5
I \, is ’ S ’ s ( a lOs ’i ,m , 4 hr 5.

‘N h a s h rum o t mu ms ’ rum p iu 55 sls ’ n iu no use d to obtai n proje ct ilu’1’spec’in nm e n impact ulata.

I I’s1 I’x i . Im t u l’ss, gs ’nner urto ns annu l uligital coum nter s proviule ulata t inune correla iomn.

II I I ‘ml I I RY. All tra m rso hm ucu ’rs curs ’ hnuuruhwireu l to t ime ulata aco luisitiom i ss steu n m.
I s pu c um h ln , u  insdtncer ’ s tmse tl to unmeasuru ’ eru nn iuna l ballistic data imu clo ude:

I. I o i l ’ s  to 11)0 ,001) lb nu i , ux

2. I’ru’sstu ru ’ to 1 (JO ,00() lb/ inn —
3 . I u’unrpe ruu t u urs ’ t ro u ur - 20(1 ( ‘ tom 4 I 0000 (

4. hnn pums su ’ Iot’ ut r  (ii 4000 ft ‘ so ’ s ’

5. “mc s o ’ler ; utu onn lii 5000 g.
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01111 R. t hus ’ fo llowun ig e m h u ipr m len n ( wum ’ s developed to) suppo rt ballistic testing.

I. t ’ I ( r . ms u m inic s
2. Il. mru luns ’s’s I s ’s t c ’ r

3 . I inn paul I s’stu ’r
4. \ts’Ia ll m gr ci j ’m h nr

5 . (‘lne nn mic u m l Nna lvsms

Ins i ro u ni un en (uul Simulatiou m and Measurement

Nu~ e~ns iro nnnnne nnta l simniulation available at th u s facility.

Planmned Expamusiouu/Modifica ion

Nun tum c ’ili y c h mu uni g s ’s are ctmrremnt ly planned.

OUTI)OOR FACILITIES

SITI I (Dolomite Quarry)

l)imens iom ns

Site I bias cm large do lon nii te q umarr y ( 1 200 feet across and 200 feet deep) . winicin
l mnnn m ns art anemia 1mm luring of exp losive , incenn ul iary, ann ul fraguneuntation rounds. Maxi-
nmnumnr lm rm n ng ruu nnge is 100 yarsh s. A specially constructed luring arena , adjacent to t ine
mj mru m rr r  Imum s ~een 055 t h t’on um w ide variety oil munitions tests. A sino rt—tr ajecto ) ry raunge
us u us a m luibhe for tc ’ o l im ig  iJI A ’F anurnuunit iomn hired from recoilless rifles against armor
pla(u’ umn uth t o u r  I c’st f ’i r mn u g up to 90—munn caununon amu nuuuunition.

Weap inns ‘Project lIt’s Asailuuble

‘Ni l s’s s ’a ponrsjpn oj ect ih s”s listed inn I able L— I can he lured at Site I

Ens iro in me in I

Non s in nu o mlui ted e n mv i ronnmnenn bs are availabl e.

Live/ Inert Fire

Site I iuas an s ’ s  plosivu’ uletonat ion limit of 1 000 pounds.

Safety (annul Security) Requirements

‘l ire are um forest ranger is nuot ifi ed before eac in test. A courtesy ca ll to tine
• shns ’ tu f f ” ’s u u f f i L l ,’ m ’s also ninaule.
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N pum blic adc hrt ”s ’s or ‘stenur , rumu hios , arnd lights are umsed to warn pe rsomn nns ’I in t ime
umn u ’.m n u t  inn tu p co inn m m nn e test .

u’r As’aulumhiliR

(‘o nn mumer c ’uui i lunne s pro)vldu ’ II 0-. 220— annul 441) VAC electr ical  power. Portable
eq tim j s unns ’nn I pror~’ u ds’’s h u h  rum tm l ic Isowe n at t hne site.

Obsers cm tion/ (_ ’ouiuunnun icuu I is s~n

N’ ust u u m I u m hn ss’ r s . m t n o u m i  ironlm be}uirnd Protect ion barricades is available. Telephones ,
2- wu m s nuuohum u s , annu l a pt ihhme ‘kc ldress system provide site conunmunications.

In—Fli~Ii Balhis(lu’ I must rumnne intatmo un

)mi ls Is ’ tn nnn mn , m l hum lli ’s ( ic in’s ruumnen tatio n is available.

Ternuuinuul Balhis t it’ I un str u mune nt a I iumn

I .NSI R I’IIo I 0( ,R ,NI’ hIY , iligln-speed nuovie camniera s provide projectile flig ht  arid
mnn npu mel . I i l e h m — s p c ’c ’ s l s’ uminuo ’ ruu ’ s available are :

cunim I In—rum Imiur is ’ camera

2. Nrni f ’le\ I 6-umnum i umnotion picture docu mmni enntarv cummera
3. NI u l l mk c nn I ( n—nnnnmn im nte m nun it ( e iu t ca nm ue ra
4. Hell & il un ’ ,’se Il I 6-munnn nunovie camera

II Nil .~ l)igital couunts ’rs annul pumlse generators are used a’s t ime reference.

I I’ L l ‘mII ”I ’ R\ ’ . All t ransu lucers , strain gages , pressure gages, accelerometers umnd
I i rern n n o mc i u u p lc ’s , are Iuanul s’s ireul to hlockinouse instrumentation.

I . Ii u , mm f s Iii 1 00,000 I b/ um ax
2. h I  s ’ ’ ssOits ’ to I 00,000 11) / inn 2

~ 0 .  0 .
3. I cunmps ’ta t t ire from m un - _00 ( to + 1 000 C
4. Inn mp ~c vs ’ loe ity o 40,000 ft / sec
S. Acce l erat u mu m ns to 4 5000 g.

I ins irs iunu me um ta l Siununluit iomu and Measureunment

No inonium inn buen ut en v ur in rime nut ’ s  are available.

Planned Es i :uuns i~ in/ Modif ic at ion

No s’s p m  n is uo nn u’ s on tuuodif ’icat no m nu ’ s umrc ’ currently planned.

174



JTCG /AS-76-D-OO I

S I I I  2 ( Holl ister I” acilits

L)iumnensivmns

Su re 2 co i un taiu ns I 200 umc ts ’s annu l h uuus

I. I uu’hd ts ’st ‘su mp po’ur l shuop um mud un ue r operat mmiii ’ s btu i ls hi ung

2. I xp l mnsus e s t m mr c mgs c nnmuu g um / inue uurea

3. I ‘ s i n lmn ’ s ms s’ u mm n u h m u m , u mr d m m i i ’ s  processunng ( nnne lt annul prs ’’s ’s loauhinig, incendiary ansi
Pr nui tu ’s’ h n n uc ii m ums l mug I b uu n l t l nnng

4 . \‘r ,mr tunspectu om n
5, I \ I n h ( us ms s ’ annu l I n c m ,, m r s h m u m ms a ’s ’ss i i m b h s h tmm l d u m ng ’ s

In . ‘,~ u nu tm m m i i ’ s  Is ’sI c mrs ’ n m c m s  umnn d si ts ’s.

‘Fine c’’ pu s no ~‘— un me It Ioiauhi unm z hnui lulnung is s’mj u .uipped witlu (lie lat~’st 30—gal lorn
s a c t i i i u m n — n i i u ’It ku’tt le , I w sn 5 — o l u uu m n t ks’ t t  Is ’ s . annul all lit ul utues req tuureul to per mit high
m h ul a Iul r cast mmng n u t  all yps ’s o)f ’ nn nil utu m rv III . lb i ~’ s’x ln losuvs ’— un ne l( eq iui puuuenu t s um un he
rc nmrotc ’l 5 h)p u’tci t s’ tl s’s heuu reul ouure ul .

I bis ’ I n r m nmua n~ tennnm innum l b u ,u l l rs t  cs test umrenn um 
~~ 

m vmoi e ’ s  360—degree natural terrain
pr~ ,t eu’t iorn ,u int l cum nr uis’c’onnrmoo la(s’ c’xplosuvs ’ ordnuunce du’ (om mat j o ns up to) 1 50 pot mun ds
n u t  Ill

I lie m c mx iunr tunnn nounu inal lmninug r , uu n g s ’ m~ 100 s ’ curu ls : lnows ’s s t .  depeun uhi nng upon
s.m I s t  v I um s I mrs s’s eump ouns s’c unu be fureth at b . u nu gc ’ s up Io u 1 000 s’anuls.

~ e:m I ) ssm us Pr(ult ’cl ilt”s ‘ms u m i lu,rble

I his ’ f ,m c i Ii t r u’aun ac counnunuodu ntu’ all t ine weaporn ’s siuowui in Table I,— I annul
uu s suucuuutes h a nnun n itu n nit ionu.

Eu nv ir on un ne unt

Nmu s unnus u i u ute i j  s’ nnv m ro unnn leu il s ans’ cusum u luuh’u le.

l is u ’ , Inert l ine

‘ Fine 1 , m s i I m ( ~ cu m un luanudle all lasses m m h  amrn mnm , , : l m ( io i nn am i d exp l o u su s ’ s’s. l ine facil ity
u’x p lo’suonn olt ’ tonn : mtu ou n l innuit is ISO pounnds.

Su ule ty (aund Set’iiritv ) Reo,uiremeunts

‘[‘he a rs ’ .u t mure ’ s t  rcm n mn ’ s’r us nuotuf ieul hef irs ’ eac ’tr ts ’’s( . \  t’o)tmrteor call to the
si nerut is m u f f  i s o ’ us a Iso n m rum ol s ’ .

A public , um hmt ts ’ ’s ’ s sy s teuun . rauliuis , annul ligl rts cure used to war m per ’so n nnu ne l inn t u e
I area m ul c m i  upcoum uing tes t .
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Po~ er ‘ ms ; i i lu ub j l i tr

‘on i nunrent u ,m I tun ics 1 m r m us ohs ’ I 10— , 2 20— , annul 440—VA (’ s’ls’s t rmca l equipunrent.
Pon ’mahls ’ his olnum u m l uc eo l nu u p nnns ’ unt us m l s m n  avai iumhle.

Obsers’cmtioun /(‘onnnmu mniu’at is 01

l ) u m c m i pu ri sm m m im e s . i n s  .mt es l inn t ime s i ts ’ h lock luo ntu s e. annul a portable camera/video
recm in c her sr s ls ’ umn are used to obse rve tests.

I ehep hnornes . 2-s ’s u m v numu l uon ’ s . annul a public a d ml ts ’’ss systennn provide site
ui iunu~u uun meat u u ni ’s.

I n—I”Iigh I Bum II ist lu Inst rumeuntation

)ni ly tu ,’ ru n im n m a l ba l l ist i c umunul e ‘splo s ivs’ uletonat ion im nstrunn ne m ntati o n are as~r’i,iumbhe,

Termiunal Ballistic ~mus ru muu ein tati o n

I,AS1 R PI I() I’OGRAPIIY . Remotely actuate d, iniglu-speed cameras are usesl to
pruns o hs ’ I s’sI inn f onn m n m umt ion.

A remnnote -geunerateu l 32 5 -k \ ’  x-ra y f’aci lity is provided to permit the radiographic
mnnspe c t mon o i l ho t  hr m unert cm rush II I’ — Ioauleul o)rd m anes’.

II ‘s t iNt  . l )m guta l tinning annul pulse gennerators are u’seul for tinne correlationn.

II I I Nil’ I R’m ’. I Ire areumu m floor h a s  a pemmunanent underground network oil con-
ulumt s , mnnm h mmmnnnun rs ’o I om u lt’t boxes f ’or inm struum ’ menntationn and firing leads. Tine conduuits
term muunuaI ~’ ,iI c m large s mnh ts ’rru mnmean t ’inimng huunxer whic ln protects all electronic recording
ties met ’s . tesI pe rso mnnme i, annul uu bsenvs ’r’s.

I ru mnm so l is s n ’ s  ,,mvamlah ls ’ incl umt ls

[ m  m , u m l ’ s  to 100,000 Ih/ iu numx

2. I’rc ’s ’ s iu t s’ to 100 ,000 Ih/ in / mmuax

3. I eu mnp cr uul tune f ro muu _ 200 ( ‘ to I 000°C’

4. Iunnp acl vu’Ioculr to 40,00() f t / sec

S. ‘\c celen,mt ions to ) 5000 g.

( ) I l l I R. l ine f u u l i u i w m nu g  eqtu i punnenut us umseu l to su up po nnt l us t ’ s  at Site I amid
SuIt ’ 2.

I. 2 I hig im - suu lt~mg s ’ I irmmug units
I Beck m mcm l Wt i th o r
I FM(’ r’nanu fact ouner

2. 2 Useilloscopes , I ektronix Mmid~’ h 543 annul cammns ’ mu m
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3 . I ( )‘ss ’ i h l m n s c ’ uu p o ’ , I s’h ’u tmo n nmx M ui ol s ’I S4 ’~ int l s’ c inn ms ’ l , u

4. I l ) t m um l t i c ’ , muin m m s c ’ m h h m u s c m u p e , I s’k l r mnnmi x \lo ml s ’ i S S(n  cunno l  c’ u m u n men ’ um

I u , m nnsms to u r  Is ’sts ’r , l’e ktro unu x \ l m m m h s ’I 37S

(n. I ( ‘o nm nuts ’n. im nt u’ro’ umh , ( ,c ’ nn u ’ra l R u m oh uo n , sh me i l , i I  hn 10 Ni Ii,’
i ( u m u m u i t c ’r , 14u’ rk ehm ,’r . to I Mili

5. 2 I ) u muu l ~h e l i s  u m m nnt  s , NIl in m r m ~ t o n 10 unnsec
m ) I NN ,i’, e f’tuunt ’t ionn gs’nnu’numton osc illuitor , I lew let t—I ’ :ue kumrui

10. 1 \ el m m s ’ ml nm ns ’ cmsu i ruum e ots ’v is ’ s ’ , No r ron nu , s’s ’ i t h m plnotoehect rue sc reen ’s
I I. I I 2— cl na nn nr s ’I ts ’ mm rps ’ numt u ins ’ n s’conu ler , I,eeds umnnd \ mnrt  i mno i  p

12. (n h’ ms ’ s s ’r supp lis ’s 12 l o u  SO )) s’ m n h t ’ s

13. I Fru~o l uemns ’s st c i nno lumn sl ,  I \IIhi ( mima iu nta ini eth in cahihnu itiou ’i

14 . In Pres ’stmre t r :m nn ssio m cens , Kms ( ler \Io ns hs ’l 6031,

IS. 4 ltm re c mm n i p lm f iens . Kisth en \l u nc hc ’ I ~04

I In , ) I’~ i i i n m ’ s s m m i m s ’ prc ’ u m n n n ps . l’s’ k t n m m u i m ’ s .

Lunv iron nume ntuml Simulation and Measurement

N u n  niomm nu m nmnh i s ’unt c i i ’ s  i i  mm mn nnre m n t ’ s  umre , ‘ ‘. , mml , uhhs ’,

Plu m nu~ed I~. sp:i un s m m iii ‘mis i t if ’ icuu ti o un

‘ S u n  u’ X pum m n ’ s u omn ns mur n n no d if meat m o m s are s t inr s ’iil is plamumied.

I) ‘ ml  ‘m II ‘m ,Nl)l IN(, I’ROC’ IiSSIN(,

I )  ‘ ml  N S’[OR A ( , I  ‘ m \ l )  R h ’ t ’ R I I ’ s ’ ‘ ml ,

I ) : i l , u  us ‘ loreol oum f m l m n n  ansI h n a r s h c m u l u r ,

(,)I I( ’K-l,,OOK ( NI’NBII 1111 S

I )ss I l m m ’ s n u m p e ’m , co nu nmtt ’rs . ,un mo h I n l ummtu u . rum p in s l nnm m s mo l e o lt m ick —l ot ) k o t u u l , i ,

PRO(’ESSIN~
Ss ‘s te uni and \lodel

‘ l int ’ San I n m ’ ,m pl um unt is eO I U I p I m soI ‘ s ’ s ut iu (s~ u m  III\l 2 m) 22  reunn ote t i u u ns ’— ’ s hnum ninug tu ’ n—
n nn u n n. ml s. I m m ‘s m are e ommnue c tu ’d to  a nn I I~\1 37(1 I 4X u’o mputer wit h I. S uluegum bu ls mi t
ii mo ’ n uu u m n ’s at tire I \I( \uut io n ia l I ) , m l , m  ( sum t er  inn l m n o i uumnu u mp olus , IN,, hr a private tu’Is’’
pinonue um u ’I s’s uui k.
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I .unneum. mm , ~o’

I. I ( ) R I R \ N
2, (‘0i~~fl
3 . P1 1

( mu j um r Om it put Opt ions

l Ine f ’on llu n ’s’s’ i ng m I s ’s usc ’s are ava ilable font input, out put

1. ( ‘uun u l Ru’uuu lcr
2. ( , m r o i Pu n c h
3 , (mOO I inns ’ ‘ m u m  ( E I ~ tI I Printer
4 , 1 000 1 Ins ’ m ini 1 l I5M I Prinnten.

I bis ’ m00 LPM priunter is orn unne onf tine IBM 2922 te nmn nim na ls. Tine 1 000 LPM
ts ’nnnn innum l us onn tIlt’ ot irer.

Rcallinniu’ ‘ lmnte rat ’t ionu

‘ S mu t  umltpl icuuhl e ton this t’ac ihity.

l)lSi R I B t  I I0~~

I murnnar ound t nin e I tin cull I m l um n us u uso uu m ll ~ less thn um n 4 m ourns. Black and whir s’
h m l unu us tm ,’~ s’ Iopeul i n— h muu um s s ’. ( ‘olor f ilm is sls ’vs ’ lun ps ’oh hr cm Kodak facnlity located
n i l  h’s.

I in i i i  n num id Ii l im e  I n  mr at m e n  data is umsua llv 24 lnouurs onr less slepennu luung upoun the
ar m i untunt i mt t lat , m neq um ures l .

I)ISPI ‘m is

k~ uhlm ussom l n o’s. ~m n i im : I e n s , mi nd a stu n l n nunoti omi P m u m k  ~i0r pro ’mv iclc uluut a nhm ’ sp h mi r .
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Figure L- 1 , FMC C orporation Ballistics Department Facilities.
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T’~hIe L-l. FMC Inventorial Weapons,a

Unnited States

MIÔA I  (5.56-mm ) 7.62-mnn M(; (mac m ine gun)

AR IS 40-nnm. 203 CL (grenade launcher)

MtnO , MOO!) MC 60-mm -4 shot XM202 CL

M73E1 MG M72 CL

.30 caliber MG 25-mm CL

N1520 M(, (20-rnnn ) M2Q~A l -B l  35-mm rocket launch er

M(nOA l Mortars (81-mm ” M23AI , 4 ,2 in. M30)

45 caliber yf(: TRW 6425 (25-mm MG)

.50 caliber M(, MI8AI (57-mm)

R11202 (2 0- nrun nm MG)

Ru n s cmi Net herlamnds ,‘Nr rrms’

7,62-mm NI(, (M2 19) 7.62-mm rifl e

7,(u2- nnnm pisto l  9-mm pistol

t ’ .S,S,R, Swiss

1 4.5-mm (umnt i-tank) 20-mm Latlni (anti-tank)

a Ammunit io n available for the above weapons.
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ANNEX M - INTRODUCTION

OVERVIEW

‘[‘Inc Sann J tm u m nn Capistrano Test Fuuci l it . const ruueted by t ine Aeronutronic l) ivms non of
tine l’hilco-Ford Corporation , is an 879 acne site loc umted 10 m u l e s  east of San Juani
Capistrano . (‘N , am nd unpprox iunnate ly 35 miles from the Phmilco-Fort Newport Becieh Facility.
Tire test fac i l i t ie s iune lumde a Weapon ‘ lest  Build in g, (Coin Ranges I umnd 2) , w ith a sep uurate
Ready Arnunno Sto nrage Burildinng, 1 000 Meter Range , Turret  I s’st Buildung, Genera l Punrpose
Building s’s’ith Helicopter Pad , Ammo Stonage Fut cu hities , an d t ine requ ire d water , fire , and
sectur i ts protection I’u mci h i t ie ’ s .  i’ igu ure NI-I sh ows tine test facility layout. In addition to the
ordnn cm nce te s t  t’a cm h i t i s ’s out hinned hners ’ inn, tine tes t site includes an extensive tinerunnostru etoura l
Is ’st area. Tine primumrv contract f’or t his f’ac~Iity us Mn, Kern Nelsomn , telep hone 714-640-1500 .
ext.  18 32.

GENERIC AIR CRAFT SYSTEMS (SUBSYSTEMS ) TESTED

‘line prinn~irv fu n ct ion of tine ‘sits’ is to fu ic ih itumte weumpoun s anti ordn ance devehopnne nt.
Major te st ~nrogranns include:

(;
~~ ties e iopnn ns ’nt firings

2. Pr(npm’lluunn t for m nnuh umt ion/optu r r ni/ umti o nn firings

3, h I l l  fuuze tests

4. Gun ~v ’ ste m nm env ironu inenntuu l qu ia hiiuc cmt ion

S. Projecti le peunetnuiti on . oh ms pen’ s i on m n ann ul tuunme-o nf ’-tl iglnt ts’’sts,

I In m ’,’ scv s’n , t he Ic uc i l i t  is weil equipped to do S/V (suirv ivahil ity !vti hnenu ubnl u lv ) test m u ng
annul Incu s umcco m nun rod atet l s ouc b m lus t ing  unn t i re puNt.

St ,:RVIV ABI L ITY ’V UL NER ’ m BlL l Ii’ F M’ IL IT IIS OVERVIEW

Tine ballistic te st f cm s ’~l i t ie s cr v cmm ) ~~ k’ m~~~~ ‘si te nun c ltruhe :

W s ’aponn I ~‘~ I I3t u i luhi nng s’s m i i i  1. ;uurn Rcum nge Nun , I (em g b r t lunmnug has s I  antI Gun R~m u n gs ’
Nmm . 2 (taunt firm m e  ‘m c m v ’ s ) ,

2 . I turret les t  i3uuulohi n mg t I m ,uI can he iuss ’m t to opt’ rum t s ’ nun sm n n iu m l u m t s ’uI Inelicopter f ’in u m n g
nnnoules .

3, 1 000 meter lest  nuu nngt’ .

4 . S rc ’ciuml 0~~Cfl S /V t e s t  site.

5, l imo inonnnne nital test eo l u mm l ’ mm nns ’ m ’mt to prov iolu ’ sm nui t ro llesl ‘sps’s’u nl nen m s in ’ s  ironnnent.
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ACCESS

The Capistrano facility is located 10 miles east of San Juan Capistranno between
High way 74 and Interstate Highway 5. Marine Corps Base , Camp Pendleton , is located
3 miles southeast of the facility. The Newport Beach Plant with air , sea , and rail access is
approxinnately 35 miles away.

A helicopter pad is located east of the General Purpose Shop building indicated on
Figure M-l.

MAINTENANCE/FABRICATION CAPABILITY

The 3200 ft 2 general purpose building is designed to provide shop, laboratory , and
office spumce. Tine building h as  an over-hanging roof area adjacent to the shop to provide a
sh eltered work unrea for helicopter fitting of armament systems

The 1600 ft 2 shop area contains machine tools and sheet metal tools for minor rework
an d repa ir o f wea pons , test fix tures, and system installations.

LOGISTICAL SUPPORT CAPAB ILITY

The prinnary Annmnunition Storage Building has 3000 ft 2 of storage area. This provides
a cuupa hility of ‘storage ump to 250 ,000 rounds of ammunition.

An underground HE (high explosive ) (Class A) magazine provides 290 ft of storage
urs a for storing urp to 10.000 poun ds of HE.

The Read y Ann’umunition Storage Building, adjacent to the Weapon Test Bumilding, can
‘s to unc up to 10 ,000 rounds of ammunition at constant temperature.

Off ice sp,ice, security and first aid facilities are also available at the site.

INDOOR FACILITIES

GUN RANGES NO. I ANI) NO. 2

Dimensions

Gunn Range No. I is the original ord nance test connu plex consisting of ’ eig h t hays , two )
groups of four each opposed. Table M- I give ’s the dinunensions of eac h hay located on Range
‘Su m , 1. The eight hu mys are stmpporte ul by ofle common comutrol and ulata acquisition rooni.
( ;un hays W I-W4 each have ,m firing maximum range omf 270 nnn etu ’ rs . Gun Ba\’s I’ ,! t inroug ln
E4 have a firing range of 250 unnelens.
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Gun Bays ES tlnrough E8 (Figure M-I) of Gun Range No. 2 were added in 1973 to
provide a facility for test of large, high energy gun systems. Each bay has a maximum luring
range of 250 meters . Table M-2 shows the dimensions of each Range No. 2 hay. Each pair of
hays is supported by a separate control and data acquisition room.

All ranges are actually outside , but the gun mounts are inside and environmentally
protected.

Each Range No. 2 hay has built-in noise capability, hydraulic power , plumbing and T V
su rveil lance.

Weapons/Projectiles Available

Range No. 1 hays were huilt to support a variety of caliber systems of low energy.
Range No. 2 ha”s were built to support higher energy gun systems. Gun systems up to
30-nnm inighn velocity and 40-mm grenade launchers have been tested. Other than weapons
and amnmunntion utilized in weapon development , a weapon/projectile stock is not
maiuntained.

Environment

Each gun hay is enclosed to protect equipment from inclement weather and is
ma intained at a normal personnel environmental level.

Portable enclosures are used to enable climatic testing at controlled weapons and/or
amn’nunition temperature (ambient to 180°F).

Live/Inert Fir s,

‘A nthu proper safety precautions amid depending on the range usage of adjacent bays, any
type of projectile, include HE, may he fired.

Safety (and Security) Requirements

Unautinorized access to the test site is controlled by security guards at the main gate. In
addition , an ordnannce safety engineer is the test site administrator.

A , ! builulings are completely equipped withu automatic wet-type fire prevention
sy stems , port a ble t’ire s’x rnngu islm ers and imuternual tire m oses.

Power Ava ilability

3-phase , Ii S VA(’ e lectrical power is avumilabl e at all range hays and control rooms.

Obse~~ation /Commun icat ion

An ai r-conu h it ioned observation cont rol area is available at each hay. Intercom s ets and
internal and extern um l pub lic address systenns are useth ton coordinate tests and warn personnnel
of an upcoming firing.
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In- Flight Ballistic Instrumentation

LASER/ PHOTOGRAPHY. Photographic support is available at all locations , sum-
nnarized briefly as follows:

I. Documentary - still and movie , color and black and white
2. High speed technical - black and white and color to 11 ,000 frames/sec
3. Cameras available include:

a. Arrifiex

b. Fastex
c. Milliken

d. I-Iycam

e. Photosonics.

nN sound syncronization systenn is used to syncronize audio with the film and aid in
reducing data fro m the film.

Of special interest in the portable micro-flash system available to all bays. The
micro-flash systenni is a technique for stop motion photography of a projectile in flight. This
tec inn ique has been used to determine projectile attitude , change of attitude, and physical
comndi(ion. It was used extensively during plastic rotating band development testing.

TIMING. A sequential timer , 10 channels to 99.99 seconds in 0.01 second steps is
available.

TELEMETRY. All gun bays inave been extensively equipped to handle a variety of
types of ordnance instrumentation. Each bay has the folloiwng basic hardwire intercabling
to tIne instrumenutation room:

I. 10, coaxial cables

2. 10, 8 connductor strain-gage shielded cables

3. 10 . 3  conductor shielded cables

4. 20, 2 conductor sin ielded cables

Instru unnentation us available to measure a hroaul variety of weapon system parameters
cinanacteristucs. l’ypical instrumentation available is listed below.

I. Pressures , up to 100,000 lb/ in2 gcuge annd 3000 lb/in2 differential

2. hlydnumu lic fluid flow , up to 60 gal/nu in

3. Sound pnc’ss muns ’ , tin 200 dB, at frequencies to 100 KIlz
4. (‘oumponent temperature -200 to +2000°F
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5. Blast pressure , to 100 lb/in 2

6. Linear displacement , to 6 inches

7. Linear acceleration
8. Magnetic pick-up
9~ Strain gage

10. Projectile ve locity.

OTHER. Tine projectile velocity measuring system consists of photo-cell ballistic
velocity screens , comput ing chronograph and high-speed printer. The capabilities include
recording the nnunnber of rounds fired (burst size), ve locity of each projectile (to
200 rounds/sec). computation of the average velocity of all rounds in a burst , and
computation of tine average nate-o f-fire of any group of rounds in a burst.

Terminal Ballistic Instrumentation

The instrumentation at this facility is oriented to gun functions and in-flight ballistics.

Environmental Simulation and Measuremen t

Temperature environments of 180°F can be provided using portable shelters. Some
rain , wind, and dust environnnents can be provided.

OUTDOOR FACILITIES

UPPER GUN RANGES

Located between the area occupied by Gun Ranges I and 2 and the thermostructural
t es t area are three outdoor ranges; the Turret Range , the 1 000 Meter Range and the Special
Test site.

Dimensions

The i’urret Range is placed on a ridge looking uncross a canyon. Its location provides for
fi runni !s in az inuuuth u fronu minus 90 degrees to plus 90 degrees and down to minus 80 degrees
in elevation. It is ideal for operating in simulate d m elm s ’m n pt e r  luring modes. A 4000 pound jib
crane provides eumse of ins t u m llationu for tine various te st tixtunes.

Located umdj :mcennt to the Turret Range is the 1 000 Meter Range. Tine range provides for
inxed li m e-of-si gh t  f ining ’s of up to 1 000 nuneters. ‘Fine range terminates in a natural
t’nunhanknnuent. ‘targets nnun y he placed with reasonable ease at any range up to 200 meters and
cml 1 000 nims ’ t s’r’s . Between 200 and 1000 meters t he ground falls away from the line-of-sight.
lint’ fining line slu nps’ s downward 7 degrees to the inunpact area. At the pad area are a gun
mounting pad anul protective personnel wall.
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The Special Test Site consists of an outdoor test area with c~ ~Luen bunkers, an
instrumentation building and test area m oist. This area has been used to test the S/V
(survivahi litv/vu lnerahility) of aircraft gun feed systems. In these tests rounds were fired
into simulated feed systems containing live HE rounds to determine S/V capabilities. The
fnrnng distamn ce depends upon the accuracy of the weapon and maximum allowable safety
fume ton’s .

Weapons /Project iles Available

The Turret Range can accommodate all weapons up to 40-mm. The 1000 Meter Range
can accommodate weapons up to 40-m m. The Special Material Test Site can accommodate
wea pons u p to 40-mm firing into weapons systems up to 25-mm.

Env ironment

The ranges discussed , being outdoor , are subjected to the ambient environmental
conditions.

Live Inert Fire

Both live HE ami d inert have been utilized on all outdoor ranges.

Safety (and Security) Requirements

Unauthorized access to all test sites is controlled by security guards at the main gate.

Fire protection is provided by mobile fire equipment (mounted on a truck).

Power Availab ility

Ihectrica l power of 110- and 220-VAC is available,

Obse rvat ion/Communication

Limited visual observation is available at the Turret Range and 1000 Meter Range. The
Special Material Test Site inas closed-circuit monitor and recording television facilities.

Instrumentation

All instrumenntation , data acquisition, and control equipment are brought up from the
Gun Ranges and installed in on-site trailers as required.

DAT A HANDLING/PROCESSING

DATA STORAGE AND RETRIEVAL

A broas h s’ i rnt ’t y of reeo rdmung systems are available ; strip chart , osc illograph, amid
magmuetuc tape.
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Tine data acqo misition rooms at tlne (;un Ranges contain the following data acquisition
equipmeuut :

I. 36-chuannnel osci llogruuphn witin galvonouneter frequency response to 5000 Hz. (‘If
5- 11 9  or hlm nmn ev s ve l l  1 208.

. I ~-s’bnan nue I strain gage power ‘supply antI halamice - ()wenns or Allegany.

3. I 8-c haunn nel (s) thernuocouple tennperature measurement with ice reference and pace
t inernnntncouple calibrator

4. 1 2-cinanmne h( s )  cInarge amplifier - Kistler

5. 4-c humnnel ( ’s ) of projectile velocity nneasurement equipment - L(’I

6. Omne l4-cinannel tape recorder with frequency response DC to 10 KHz
7 . 27-channel( s) aminhit ’icat ion using Allegany, Dana on Astrodata amp lifiers.

Additional instrumentation and digital computing capabilities are available from a
nnohnle. general purpose instrumentation van , and the large-scale digital computing facility at
Newport Beuicln.

QUICK-LOOK CAPABILITIES

Pho tographs , digital counters , strip charts , and oscilloscopes provide quick-look data,

PROCESSING

S~ stenu and Model

‘Fine facil i ty has a tinne share terminal (teletype ) to the Newport Beacin f ’ac ility ’s
f loni.~ we f l 604 system ,

I’hne nnobmle , genera l purpose van cont cmin n ing ui Data General Nova computer wit h 32K
llls ’ ni l n mr \

Language

line tnme share termin al use s I’ORTRAN. The NOVA systenun , located in the general
purpose vain . bna s been progrumn mnnued inn cm s senn nhh y language in the past , hut the recent purcinase
ot a Rea l Time I)usc Opera ting System will permit programming in FORTRAN.

Input /Output Options

line tinm ie - ’ s b mar e ternn imnal inas a teletype output. In tine past , grap inics systems inave also
been used.

‘Fine general purpose van contains a nncmgcntic tape recorder , line printer, and
osculhoscopes.
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Realtime/ interaction

Nomne for hallistuc test uing.

DISTRIBUTION

Turna round t u ne t’or pinotograpin is usually 24 hours. Data reduced in the Data
Ac~luiSitiOn Room at tin e Gun Ranges is usually available the same day as the test (if test
load is light). Larger num bers of tests will increase turnaround time.

Tumnnarouuid time for tin e time Share Terminal is usually 24 hours.

DISPLAYS

The (;un Range Data Acquisition Room provides digital counters , str ip charts , and
oscil lographs t ’ r  data display.

Te lctv pn,’, and graphics systems provide data display at the time-share terminal.

‘flne nnohile vain hums oscil logrumphs , line printers , and video displays.
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Fumble \1- I, Guni Rannge No , I Dimnneuisions ,

~1ui ‘.in i ) ii inn l)iunnensi ouis , t’t All owable
Bay range , pad static

nnis ’ts ’rs ileigiu t Widthn I)epth iorcc ’ , K Iha

70 8 I( m 20 50
W 2 ‘

~0 8 16 20 50
W 3 “f) 8 16 20 125

70 8 16 20 125

I I  250 8 16 10 50
1 2  250 8 16 10 50
1 3  250 8 l m ~ 10 50
14 250 8 16 10 100

aH~~~~~~~ I and 3 fee t above pad.

Table M-2. Gtun Range No . 2 Dininensions.

‘ii ci \ 0 uuin 1 I )i n nne n’ s iomi ’ s. ft Allowable
ftm ’ range ~~ pad stat ic

Ins t s ’r\ I leight Width Deptin force , K Iha

250 12 20 24 200
250 12 20 24 200
250 12 20 24 200

I .~ 250 12 20 74 200

aHo r lzontai and 3 feet above pa d.
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ANNEX N - INTRODUCTION

O V E R V I E W

The Ii. P. Wh ile lumbonatory is Iocum ted oui m ) 5  acres of humnn tl in an umgricu h tural so uinmunitv
nuort in of Bel \mr.  M ) . Tine huibonatory includes approxiun iately 30,000 ft — of ’ f loor space
devote d In ml lice ’s. mm ns ln iunnct ’ lihr ,mrv. ort lunaunce unnuseunnu , phiotognum j iic dumnkroo nn . nuna chnine
‘shop. tss o imudoor Inning ru mm mge s of 35 t’s’s t  umnd 100 vc m rd s . ex p losive loading building. renn’ mt c
umm n c rum t t gun  ‘ s vs t t’n ni l i s t  f’um c i h it v , stone roonnn s cm mnd e’sp losive nnagum zinnes. TIne outdo/n faci l i t ie s
unn c lude 5’ Xpln sivs’ ls ’st ‘si ls’s ann d um 400 —n ncl s’ r range.

I hs ’ II. P. W lnite Laboratory was founded inn 1 i ) 3m ’ , by Mn. I ls’nnrv Packard \ V hm m k ’ as a
ba ll ist ic re’ss’uinc lu arid s levelop meunt tu i s ’ m i i t y .  Si n ce t hum t time , it inas becounne nine mit  tIne heading

‘ rm v cn t s ’ lv owned icmh or cmtories engaged in small umrnns anti munitions rs ’sec m rch . deve lo pminent
anns l testi ung.

[his Iumhor umtorv is hs’hieved to he tine only indepeuident ball ist ic le’s l f u ie i l i tv ‘since it
produces no rnum mn ufact t mred end itennns ann tl is in no way c i l t i i iu it es l wit i m ann~ ot her  research
smr g cmn nn/ c i t ioun . nn i. innufci c turs ’n on enn d product user. Dunmuig tIme 39 ve c nrs of mt ’ s c ’s m sl s’rnce
11. P. W Inn Ie Lahora to rs hums penlor mem.h nntenn i um h , s’’s ternna l and hai in ’ st  mc lest ’s amid s’ v cnhmi cm l m o nns
onn a broad rumnc’s’ i)f ordnance nnu a ter ic ii . mnc ludinng snnna hl c m rnn ls . nnnac hine gu m s , a ircrumft gun
s’.5(e nn ns . um rnt h mortar ’s. in addit ion, tl ms ’~ hicmv s ’ humcl s’’. ts ’ nsm m ,s ’ s ’k p er ! c lmss ’  in ts ’ ’s t i ng armor plate.
persomune l protect ion equipnnent , Ill ( h igh exp losi ss ’ ) projectile f’uiinng, r~ rotes hm nic tinue
delays ant! tiares , incendiary devices , mincs ami d t’rumgmentu mng ds’vice s of a wide v , i r i e t v .

‘line II. I’. W h ite Laboratory huas beemn foumnded oin in le g rm lv of ser s ice , coup les! with
expedient. low-cost test ami d eva luumtion efforts. Its motto is ‘‘onue lest is worth a thuousand
ex per t  opin ions ,’’ I his ’ primuiry po innt of contact for thue use of tine II. P. W l mit e  Laboratory
faci l i t ie s is Mn. I)onuild R. Dtmnn , te lep inone 301-835- m55 0 .

Onus’ m mf t ine most mmun po rtant cissel ’s ot tIne facil ity is its tec innical lihnan~ . Tine Iibnumry
contains v i r tua lly every puhhicumt ion , te x l .  per iodical amnd t r c mm n i n g  manual pubhishued simnce
I ~0() on t he ‘suhjt ’ s’t o h lire arnuis , m nunuitions , humlli sti c warfu m ms ’ and various f i e l d s  (if

el m gm Is’ s ’ rm m mii .

GIN I.Rl ( AI R(’ RAFi SYST EMS (SUBSYS ’ II’ . IS) I’ESTEI)

I i nc ii. P. White [ ,u mh orum limrv does runt nnruunum lhv f i s t  ains ’r um l’t ‘s~~ skins on ‘suhs~ sl ims suc in
as wm n nc ’s , I m nss ’lage , propu lsion svs ts ’ n f l  on fue l cel ls . Tine lahoru ntonv. however , s ins ’s s It)
sign) it  cant t t ’ sI m m m c  01 ,nnmor plate t ruth va n i m mm n ’ s  pennetnumt iouu tes ts  nt a varms ’ty  m ) f tar gets w lnich
can he mused to  ‘s u ni m u lc i l s ’ i ll s m i t t  ‘sv’sls’nu ns .

191



JTCG/AS-76-D-O0 I

St RVlV ~~BlL ITY VULNERABILITY FACILITIES OVERVIEW

‘[lucre are four ballistic test t’aci lnt me ’ s applicable to the aircraft S/V evaluation mission at
hi . P. Whit e. Two of these f ae i l mtms ’s are imndoors , oils ’ being a 35-foot-ramnge and the second
heinng ci 100 yard enclosed range. Tine two outdoor faci litns ” s inclutle a 400 meter bunkered
rcmng e with additiouial buuikers at 100, 200 . and 300 meter s un’s well as an all—ang le firing pit
used c mn rren nt l~ for tine A HI G (‘OBRA Gun test .

\(‘( ‘ I’ SS

‘line only acces s to ths’ II. P. W h ite Laboratory is by road. From Interstate 95 at tine
Rm,’ h . \ m m , \i I) s’x it . proceed north on Marvlunnd Route 24 tinrough Bel Air to U.S. Route 1.
Proceed nnort ln on Route I to Samidy Hook Road. Turnning left . proces’sl approxinualelv I mile
turn ing nigint onl ; Sccirhoro Rouid. ii. P. Winite being approxi nmi c m ts’ l v 100 yar ds down the
roc id , Ii. P. Wh it 5 ’ is umpprox inm uate ly 20 m u l e s  from Aberdeen Proving ( 

~~~~~ so tine Phillips
. \ m r f ’ield could also he used to an r h it ’t u m rt i c is’s into Aberdeen umnd t inen trucked from .\hc rsls ’ s’n
to Ii. I’. White Lumbonatony. Suitable cls’umre d area ex is ts  at tIne H. P. White Laboratory t m
pernn lnt u’se of a inelicopter as a more s’x pcd itious means for nuover unent of material amid
per’s n n e l.

M~~INTI N \N ( E FABRICATION CAPABILITY

Tiii’ mumc hinc ‘shop at II. P. White Laboratory occup ies approx im umts ’lv 200 ft2 on tIne
grot umn d floor of the binil din ng and is IlrinianilY used to su pport the t e sti mn m i amid evaluation
s t  tor ts  ol tine laboratory . I’ns’quen n t ly. hosvs ’ver , thni s Iaci Iit ~ is used to fabniccite I)rotol~ ps’s .
ns ’p I. .em ns ’ mn t parts um ui t i to uniter com inp o nnenn t s under test .  A limitesi aniounl of prcci suo ui dies
ami d l un n in t ’ !  qmi u iuu t i tns ’s of prec ision punrts are fa bricated here. usinn g con npunrcmtors cmnd
nnicros ops’’s f’or qu .m imty  c /m n u t ro l  umnsl dnnns ’mis ionn:il c m nc mi ~ s i’s .

\mmm nnu n nition hi ans ll mn mc and loadim ug l , ism i iti s ’s of II. P. Whi te 1 , m h o r ; j t I m r \  cmre used to

~nhri c~i Ic. sl s ’vs ’hop an ti assemble cm wisle variety of aminmunition connponen l’s . inncludiuic f imz,ed
III pr m m ts’ctiles . scm f’ m m tes l f lec ins’l Is’s and suinall c unn ins umuunnn iunnition. Ammunition inumnd ling and
wea pons ‘s to rci ge in c ltmde faci l i t ies ~npp rm m ’ ,s ’d tn r classified i ls’lflS ,

l,o(;IS I I’~ \ I  SUPPORI (‘~~~~~) \ R I L I T Y

‘Flue II. P. WI~~l5 ’ I ,n l’ mrj t on y  m um ’ s um li mnuite tl i nm g isti su nl smnpport ca p um b i lm l v . It I_ an ‘ s l i l s
,m mm mnn nt m nnm l i m n and c lassmhi ed u n u cnts ’nui l ss u thn i mu tine lumbora t \ , t ine Uss r nn m n ’ s l , in most in s tc m mn cs ’s ,
supp ly al l logisl isc i l  ‘su pport Ion mts ’nns mm nn den Is’st . ,\rnnuor pl umt e tum r gs ’ t s and iuistnlnul nL’ n l t .n lmo n
h m m ’ m ’ s tm c um l  sup~ nt summn he inaund led by the ium boru ulo uv. Onnce unions’ line c ltms s ’ pnt~ . munui t~ 0)

Ii. P. W h it e I c m l o r , m t m l  S to \hs ’rt l m.’s’ m h~ s i m i c ’ ( roumnd ( s mmnn e 2 )) m l n m i s ’’s m aIlow~ logu~ t m ~ ml
s m m l I mm m r t I no num \h1 rt hs ’s’ n n to he r . i lhi en s’c ms m lv ps ’ rf nn nn ne d.
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INDOOR FACILITIES

THE 35- FOOT BALLISTIC RANGE

Dimensions

The 35-t out range k square approxim ately 10 feet by 10 feet and 35 feet long. It can
he instrumented from the internal ballistics of the gun to the bunker at the end of the
35 foot range. No viewing ports are located along the 35 foot length of the tunnel to allow
visual indication of performance. When applicable such obse rvations are provided by a
variety of photographs and x-ray technique s.

Weapons/Project iles Available

Project i le launchers (guns and test barrels) for all calibers are available up to and
including 3~~mm projectiles. No HE projectiles can he tired in this 35 foot range.

[iw iron inent

Temperature conditioning chambers are avai lable at this range.

Live/Inert Fire

Oniy inert projectiles can he tired on the 35 foot range. This includes AP (armor
piercing) ammunition.

Safety (and Security )Requirements

Standard safety operating procedures are normally uti lized on the 35 foot ballistic
range. The ii. 1’. White facility does Possess classified gun vaults in whic h all foreign weapons
are normally secured. Special procedures would have to be implemented if a classified
weapon were to be left installed on a range overnight.

Power Availability

Normally 12. 14 , 28, 110 , and 2 20 VAC 3-phase power is available to the 35 foot
facility. (generat ing equipment can provide additional power flexibility.

Obsen’a tion/Communication

Only observation in the gun tiring room is available on the 35 foot range. Normally
hrings are observed post flight from high-speed photograp hs or x-rays.

In- flight Ballistic Instrumentation

LASER/ Ph OTOGRAPh Y. High-speed cameras are ava ilable with frame rates of 2000
to 6000 frames/sec and 14 ,000 frames/sec.
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TIMING. Timing is accomp lished by the use of Lumiline screens , maker and breaker
circuits and elapsed time counters.

II l l’Ml~TRY. Normal gun functions are monitored during tests.

Teni~inal Ballistic Instrumentation

LASFR/PHOTOGRAPHY. Both single channel and 2-channel flash x-ray systems can
be used in the 35 foot range. The 2-channel system can provide two orthogonal views of 150
and 1 80 kVA. In addition, three 1 6-mm high-speed motion picture cameras are available ,
one possessing the capability of 14,000 frames /sec. The other two can perform at from
2000 to 6000 frames/sec. Microflash photographic equipment is also available using four
pulsed stro be lights .

TIMING. The timing systems that are normally used in the 35 foot range are the
motion picture camera frame rate and electronic counters used for monitoring gun functions
and the paper and graphite velocity breaks used for the facility.

Environmental Simulation and Measurement

Hot and cold conditioning chambers capable of temperatures ranging from -65°F to
+2000 1 are available. Temperatu re measurements are performed by monitoring the output
of t i ie~ thermocouple probes with a chart recorder. No other capabi lity to simulate or
measure environmental conditions currently exists in the 35 foot range.

THE 100 YAR D INDOOR BALLISTICS RANGE

I)imensions

The 100 yard indoor range is approximately a 10 ft 2 with conduit mounted t he
length of the tiring range for set up of velocity breaks and various target configurations.

Weapons/Projectiles Available

The 100 yard ballistic range can handle anywhere from 5.56- to 30-mm inert
propeet les . In addition , it can handle smaller fragments of various shapes.

Environment

I emperature conditioning chambers are available at this facility.

LiveJ lnert Fire

N~ lIL projectiles can he accommoda ted by this facility.

Safety (and Security) Requirements

The stai idard operating procedures are normally utilized for the 100 foot test range.
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The II. P. White facility does possess classified gun vaults in which all foreign wea pons
are norma lly secured. Special procedures would have to be imp lemente d if a classified
weapon were to be left installed in the range overnig li t.

Power Availability

\ormally 12 . 14 , 28. 110 . and 2 20 VA(’ 3-phase power is available to the 100 foot
facility. Generating equipment can provide additional power flexibility.

Observation/Communicat ion

Observation onl y in the gun tiring room is available at the 100 foot range. Normally,
tiring is observed post flight through high-speed photograp hs or x-rays .

In-Flight Ballistic Instrumentation

LASER/PHOTOGRAPHY. Three high-speed motion cameras are available , one
operating at 14.000 frames /sec . and two operating at from 2000 to 6000 frames/sec.

TIMING. I lectronic counters of microsecond accuracy are available for use .

TE LEMITRY. Gun functions can he measured and recorded.

Terminal Ballistic Instrumentation

LASER/ PHOTOGRAPHY. Both single channel and 2-channel flash x-ray systems can
be used in the I 00 foot range. The 2-channel system can provide two orthogonal views of
150 and 180 kVA. In addition, three 16-mm high-speed motion picture cameras are
avai lable, one possessing t he capability of 14 ,000 frames /see: the other two can perform at
from 2000 to 6000 frames/sec. Microflash photographic equipment is also available using
four pulsed strobe lights.

TIMING. The timing systems that are normally used in the 100 foot range are the
motion picture camera frame rate and the electronic counters used for monitoring gun
functions and t he paper and graphite velocity breaks used for the facility.

TELEMETRY. Standard strain gage technology can be used.

OTHER. A 30-mm nondestructive projectile recovery fixture is available for use. The
fixture is capable of recovering 5000 grain projectiles fired at muzzle velocities of
5000 ft/sec.

Environmental Simulation and Measurement

Hot and cold conditioning chambers capable of temperatures ranging from -65°F to
+200°F are available. Temperature measurements are performed by monitoring the output
of fuel thermocouple probes with a chart recorder. No other capability to simulate or
measure environmental conditions currently exists in ~he 100 yard range.
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OUTDOO R FACILITIES

THE 400 METER BALLISTIC RANGE

Dimensions

The 400 meter ballistic range is located on the side of the laboratory building and the
firing is done into a sand butt against the mountainside behind the laboratory. Bunkers are
available at ranges of 100, 200, 300, and 400 meters.

Weapons/Projectiles Available

The outdoor 400 meter ballistic range can accommodate projectiles up to and
including the 57-mm antiaircraft gun projectile. All types of projectiles and projectile
sys tems including AP, armor piercing incendiary, high explosive incendiary and high
explosive incendiary tracer can be accommodated by this facility .

Environment

Only ambient atmospheri c conditions are available at this outdoor facility.

Live/inert Fire

Live fire can be accommodated by this facility up to and including large fragmenting
munitions with certain safety constraints being required to meet safety requirements.

Safety (and Security) Requirements

Standard safety procedures are avai lable for the 400 meter range at H. P. White :
however , if large fragmenting munitions are used special safety precautions must he taken
on or beyond the hill at the end of the 400 meter range.

Power Availability

Normally 12. 14 . 28 , 110 , and 220 VAC 3-phase power is available at this range. Power
generating equipment can be used to supplement avai lable power at the firing site if
required.

Observation/Communication

tests may be observed from inside t he laboratory for the 400 meter ballistic range and
from a variety of bomb proof enc losures.

In-Flight Ballistic Instrumentation

LASER/PHOTOGRAPHY. The three high speed 1 6-mm motion picture cameras
provide a majority of tI1e photographic coverage for this facility. One of the high-speed
cameras operates at 14 ,000 frames/sec and t he other two from 2000 to 6000 frames/sec.
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lIMING. Camera frame rates , velocit measur ing instrumentation (electronic counters)
and gun function hardwire instrumentation are the only timing systems used on this range.

TE LI:MFTRY. All gun functions can be measured and recorded. Velocity measure-
ments can he made with either maker or breaker circuits or Luniiline screens .

OTHER. A 20—in to nondes ruct ive recovery fixture is available for use.

AL L-ANGLE FIRING PIT

Dimensions

The All-Angle Firing Pit is approxi mate I~ 100 ~eet in diameter. It consists of fragment
barricades around the circuinf i,reiice and a firing pedestal in the center with power outlets
and remote firing position speciall y designed ~tir ai rcraft armament testing.

• 
Weapons , Projectiles Available

T h e range is speciall y designed to acc~ mniodate aircraft armament systems. The
all—angle test  si te was designed for the te st i ng of automat ic slew and elevation , high rate of
lire gun systems w ith a total e lev at ion va ri a p I~)n ( it 70 degrees and traverse from minus
120 degrees to plus I 20 degrees. Weapon s~ stems up ((I 40-mm can be accommodated.

Environment

This outdoor facility has only open air ambient conditions. The firing position is
covered overhead and as specifically designed for a ll-weather operation.

Live/inert Fire

Live tire of a ircraft gun sys tems can he acco mmodated at this range up to 40-mm.

Safety (and Security) Requirements

All firing on this range is remotely controlled from hunkers located within the facility.

Power Availability

Power outlets specially designed to meet aircraft weapons systems requirements are
available.

Observation/Communication

I)irect observation of tests is possible from the bunkered portion of the facility.
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In-Flight Ballistic Instrumentation

LASER/PHOTOGRAPHY. High speed photography is available for the observation of
in-flight ballistics , term inal ballistics, and firing position. Frame rates are available from
2000 to 6000 frames/sec and 14,000 frames/sec.

TIMING. Timing is accomplished by elasped time counters, oscillograph, x-ray and
high-speed photography.

TELEMETRY. All gun functions are observed directly and instrumentally monitored.

Terminal Ballistic Instrumentation

LASER/PHOTOGRAPHY. Terminal ballistic photography is provided by high-speed
cameras, x-ray and microflash photography.

TIMING. There is no terminal ballistic timing.

TELEMETRY. There is no terminal ballistic telemetry .

DATA HANDLING/PROCESSING

DATA STORAGE AND RETRIEV AL

Measurements taken on tht ranges are recorded with a multi-channel tape recorder
with oscilloscope display. The system is fitted with a polaroid adapter to provide a
permanent visual record.

QUICK-LOOK CAPABILITIES

There are no quick-look capabilities

PROCESSING

No computer capabi lities exist.

DISTRIBUTION

High speed films can be processed in under 30 minutes. X-ray film can be viewed in
about 20 minutes.

DISPLAYS

High speed films can be projected at various speeds. A Vanguard Motion Analyzer is
available for analysis of high speed motion photography, A magnifying viewer-plotter can be
used for measuring irregularly shaped objects.
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ANNEX 0 - INTRODUC1’ION

OV ERVIEW

The VS D (Vough t Systems I)ivision) of LTV Aerospace (‘orporation , located in Dallas .
TX . is the corporation component responsible for designing and manufacturing aircraft and
missile s . The current emp loyment of VSI) is approximately 10.000 personnel.

The Structures and S~stems Laboratories is the operating department responsible for
S/V (survivability/vulnerabilit y) testing. VSD is currently producing and testing the U.S. Air
Force A-7D and the U.S. Navy A-7 E attack aircraft . Also, under production is the 2-man
YA-7 H attack aircraft and the U.S. Army LANCE Battlefield Support missile. l’he primary
contact for this facility is Mr. D. M. Reedy, telephone 214-266- 2245.

GENERIC AIRCRAF T SYSTEMS (SUBSYSTEMS) TESTED

VSD is currentl~ testing intermediate fixed-wing aircraft such as the A-7 and S-3A.
Subsystems undergoing testing include fuel systems , armament , hydraulic subsystems , and
propulsion systems.

SURVIVABILITY/VULNERABILITY FACILITIES OVERVIEW

The VSD Gtinfire Test Facility is used for both ballistic S/V testing and ordnance
research and development. The facility consists of a 6-inch thick concrete pad located
80 ti.~et from a target butt capable of retaining 20-mm ammunition at rapid rates of fire (up
to 6000 spm) and single-shot 30-mm rounds, with velocities controlled and measured. The
pad is covere d by a shelter roof. A shop building and control building are located nearby. A
utility trench , used to accommodate instrumentation is located in the control room.
Figure ~~l shows a plan view of ’ the faci lity. The range , at present , cannot accommodate HE
(high exp losive) rounds , IIFI t high explosive incendiary ) rounds, or fragmentation rounds.

ACCESS
p

Primary access to the facility is via Jefferson Street parallel to the Dallas-Fort Worth
Turnpike. A company owned spur is available to the Texas and Pacific Railroad. Air access
is via t he Dallas Naval Air Station , east of the facility.

MAINTENANCE/FABRICATION CAPABILITY

Facility maintenance is provided by the VSD Plant Maintenance Department. The
Structures and Systems Laboratories have a laboratory machine shop and a sheet metal
fabrication shop with capabilities of fabricating precision test fixtures and hardware.
Backing up the Structures and Systems Laboratories are the capabilities of the VSD
Manufacturing Department.
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LOGISTICAL SUPPORT CAPABILITY

The plant provides required logistic support to the laboratories. The Safety
Department is responsible for storage of all ammunition. All classes of ordnance can he
accommodated and certified technicians are available to handle explosives as required.
Portable fuel supply tanks , pumps, and pressurization systems are available to the facilit y
for survivability testing oh’ fuel tanks.

INDOOR FACILITIES

None. -

OUTDOOR FACILITIES

GUNFIRE TEST FAC1LITY

Dimensions

The Gunfire Test Facility, shown in Figure 0-i , is the only armament facility at VSD.
The faci lity consists of a 6-inch thick concrete pad 60 feet long by 40 feet wide , located
80 feet from a target butt capable of retaining 20-mm rapid fire and 30-mm single-shot
projectiles. Figure 0-2 shows a cross section of the gun butt. The pad is partially covered by
a shelter roof, 24 feet wide by 30 feet long and is 15 feet high. Maximum firing range
available at the facility is 1 50 feet. Present range is 93 feet.

Adjacent to the pad is a 20 by 20 foot shop building. Control room space is provided
in a neighboring High Temperature Test Facility Building.

Wea pons/Projectiles Available

The Gunfire Test Facility is capable of handling projectiles to 30-mm . with velocities
precisely controlled and measured. Table 0-I shows the maximum projectile velocity and
kinetic energy and impact for the various weapons available at the facility.

In addition to straight-in shots, tumb led-round shots can be performed.

Environment

I’hc test specimen can be dynamical ly or staticall y loaded with load jacks to simulate
in-flight conditions. Although the enclosure is not designed to simulate environmental
conditions, specia l environments can be artifically created with portable heaters , vibrators .
or fans.
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Live/ Inert Fire

The facility cannot he used to fire Iii or HEI rounds. Al so, no fragmentation rounds
are fired on the range.

Safety (and Security) Requirements

The Gunfire Test Facility is located within a secure , guard-protected area. In addition ,
lights and horns warn all personnel in the area that gunfire testing is in progress.

Power Availability

Six circuits of 20-ampere . 110 vac. and one circuit of 30-ampere , 3-phase 480 VA(’ of
electrical power are available in (lie shop building. Two 20-ampere , 10 VAC circuits are
available at the utilities trench. Electrical power for instrumentation is available in the
control room area.

Plant air is available in the shop building. An 8-inch air line with a quick operating
salve provides 4 lb/sec of plant air at 80 lb/in 2 pressure to the far end of the utilities trench.

Observation /Communication

Portable shields are available for area observation. Walkie-talkie and intercom
networks can also he set up between the gunmount , test specimen and control room.

In-Flight Ballistic Instrumentation

EASE R;PIIOTO(;RAPHY. A printed circuit type~ digital cascade counting chrono-
graph is used to meausre projectile velocities to 10,000 ft/sec.

I I~v 1lN(,. Hewlett-Packard preset counters are used for test sequencing and time
correlation.

TELEMETRY. None available for in-flight ballistics.

Terminal Ballistic Instrumentation

PHo’rOGRAPHY. High-speed (to 9000 frames/sec) movie cameras of various types are
used to record the overall response of a test specimen during the impact sequence.

TIMING. Hewlett-Packard preset counters prov ide the proper time sequencing of
events during testing. Time code generators are available to provide data time correlation for
the ground ballistic S/V tests.

TI LEMETRY. Telemetry equipment is available at the Flight Test Facility, but has
not been utilized in ballistic S/V testing. A portable instrumenation cart is located in the
adjacent shop building. Transducers are available to measure :

I. Accelerations to ±10 ,000 g’s
2. Loads to 100,000 pounds
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3. Pressures to I 0.000 l b - u i 2

4. 1 emperatures f rom - 1 000 I’ to + 1 000° F
5. I’loss rates to 600 gal ‘mm
6. l)etle. t ons as needed using load bea m s and linear pots.

()FIIE R. Instrumentation signal conditioners and general laboratory equipment are
as ,iulable to support ballistic tests .

Environmental Simulation and Measurement

Specimen loads to 100 ,000 pounds and temperatures from -100 °F to +350° F can he
provided.

I~L\N NED EXPANSION/ MODIFICATION

Modifi~ations required to accommodate HE rounds are being studied.

DAT1~ HANDLING/PROCESSING

DAT A STORAGE AND RETRIEVA L

f lue test data is stored on magnetic tape or photographic film. These tapes and film are
then fi led 1w test request numbers. Some data are also available in hardcopy form
(osci llograp h records , photograp hs).

QUICK-LOOK CAPABILITIES

Hewlett- Packard counters . Honeywell and CDEC direct writ ing light-beam oscillo-
graphs with paper speeds to 160 in/sec and frequency response to 4800 Hz and oscilloscopes
are used to provide quick-look. This equipment permits reproduction or display of
expanded time scales to facilitate identifying sequences and time correlating of events.

PROCESSING

System and Model

Automatic data processing is not available at the facility but the Flight Test Center can
handle processing jobs as required. The center has a SIGMA 7 computer with a full
complement of periphera l equipment , and can give outputs printed or as curved plots.
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~~~g~age

The SI( MA 7 uses the FOR1’RAN programming language.

Input/Output Options

Iii put ~uu put equmprilen t includes:

I. (‘ard Reader
2. Card Punch
3. Line Printer
4. M.ugnetic Tape

5 . Teletype.

Realt une/ lntera c tj ons

None at this facility.

DISTRIBUTION

lurnaround times are 24 hours for photograhic data and from 24 hours to I week for
f’ormatted hardcopy data.

I)ISP LAY S

h ardcopy from the line printer and visicorders and a (‘RT prov ide data displays.
Magnetic tapes from the SIGMA 7 are used to generate plots on an off-line F.\ I plott ing
s\s te uul .
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lable 0—I . Projectile Impact Velocity and Impact Kinetic I nergy
Available at t he VS(’ (;u ,irifl re ‘lest Range.

Projectile impact Projectile impact
~ aP~ II ve locity, ft/ sec energy, It ‘lb

20 mm (
~s 1G) 2730 26 .745

14. 5mm 3400 . .

.50 caliber (MC) 2900 13 .072

.45 caliber (pistol) 850 3(d)

.30 caliber (rifle) 2680 2654

.22 caliber (rifle) 1335 I 58
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ANNEX P - INTRODUCTION

OVERV IEW

M~. Donnell Aircraft Company, a component of ’ \lcI)onnell l)ouglas (‘orporat mon. is

IOL at e d adjace nt to the Lambert — St. Louis Airport. St. Louis ( mint v . MO. The Aircra t
Company is  responsible for the design and manul’actur e of lighter aircraf t .  The 1-4 Phantom
series an d I -I S I-agle are presently being manufactured at the St. I.oiiis f’aci l i t~ -

Llhoratorv support availa ble at the St. Louis Plant includes.

I. Armament and Explosives Laboratory

.2. Propulsion Systems Laboratory

3. Fuel System Lahoritory

4. Lightning Si mc Ia t ion Labora tory

S . Dynamics LahorLtor\
6. Physics Laboratory

7. F 1L’ctron ic Laboratory

8. Avionics Laboratory.

Time A& 1- (Armament and l x  plosives I Laboratory , part ot t h e  1 uiemuicc ri ng Labora-
tories , is responsih le for research , development . enem nee r ing evalu ,ut io n. ve hicle integ ration ,
qua lification , and manimt ’actur ing support test ing of ar m ament sV s tcn l s and ass oc iated
or dnance. The primary contact is Mr. Alan Wilkes , te lephone 3 l4 - 23 2-3 ~)S 5.

GENERIC AIRCRAFT SYSTEMS (SUBSYSTEMS ) TESTED

The A&L Laboratory tests all types of ’ f light structures and systems for S ‘\ ‘
(survivahi Iity/vul u..~rabi Iity ) determinations when subjected to external arma m ent threats or
malfunction of integral and on—board armament. At present . stmhs ~ s k i l l s  of im iter mu ed ia te
fixed-wing fighter aircraft (fuel cell s , fuel lines , structu res ) are tested in the faci l i ty.

SURVIVABILITY VULN ERABIL ITY FA(’ ILITIES OVERVIEW

McI)onnell Aircraft  (‘ompans h a s  two ball ist ic tac i h i  I locations , l ime Building I 3C
Gunfire ‘J’esi I acu ity mx employed for testin g gunfire s u i v i s  ahilit~ desugn ’~ as well as for
testing gun systems themselves. Figure P—I shows a plan view of the ( unfire l’est Facility .
The range is located on a 4-acre site and is comorised of a t s~o-hay test cell , a single-bay test
cell , .~ sing le—shot gun—fire tunnel , and a hig h - I  r ing—rate gun—ti re I tin nd . Other facilities
inc I u de

I wo enclosed test and test support hays

2. A seat - ca t a pult ejection range
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3 A r e  adv—u se explosive ’. ammum ()  maga zine

4, 1 sso instrumentation amid control trai lers

S Site s lio~ s and o f f i ces

I lie gun fire f~mc ml it y located in Building (
~ ( Propulsion Systems Laboratory ) is iiSt ’ ( h to

sm n iu la t e mn-fl ight a irflow over aircraft during fuel tank ballistics tests , The test  cell is
presentl y sd up for a gunfi re/fuel tank lire and explosion suppression program (I:igure P-2 I.

.
~CCESS

The St. E. ouis Fa c mImt ~ can he reac hed via Lindbergh Boulevard and Brown Road off ’
Inte rstate 270. A spur cu t  the Norfolk and Western Railroad is available on the faci l i t y .  Air
transportation mx via the Lanihert - St. Louis Airport adjacent to the facilit y . The Mississi ppi
River o t ters  water tran sportation fro m tile St. I.awrence Seaway/ Illinois River to tile north
and ~xess Orleans to tile south.

MAINTL~~ANCF ‘FA BRICATION CAPABILITY

Laboratory shop equipment includes a metal lathe , handsaw , grinder , drill press , and a
sheet metal shear and brake. One shop area is equipped with exp losion-proof electrical
out let’ . and lighting. ~nd is continuously supplied with air for purging solvent vapor t o

provide t or cleaning, preserving, an d assembly of missile launchers , pylons and racks , and
gun sys t e ms .

In add mton , the extensive capabilities of the airframe plant are available as requ ired.

LOGISTICAL SUPPORT CAPAB ILITY

‘[lie faci l i ty is equipped for loading and preparation of ammunition , solid propeliants
and other explosive materia ls and devices , and disposal of ’ materia ls. Two shop buildings
comprise approximatel y 800 ft— of working space. A temperature and humidity controlled
magazine provides ready-use storage of ammunition and exp losives. Two trailers provide
approximatel y 1 000 ft — of ’ o ffice space.

INI)OOR FACILITIES

GUNFIRE TEST FACILITY (Building l3C)

Dimensions

t h i s  taicl i l y has two lunctional sectio ns. The 1000 inch range high-firing-rate tunnel
provides for instal led gun system testing and is constructed of ’ 25 by 85 by 13 feet high
reinforced coin rete.  A 7-foot deep by 8-foot square recessed and steel-p late covered
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concrete block floor is used for reacting loads oh ’ a tes t f ixture that rotates armor plate test
spu.’c im emm s up to near sonic speeds . A mova ble gun/airframe section shelter . 24 by 30 by
16 feet high with opposite-end ful l-opening doors , telescopes over the tunnel to leave an
unobstructe d are a ton positioning and tiei ng down gun equipped aircraf t .

The single-shot gunfire f ac i l i t y  con s is t s of ’ a gumimount room connected to a 16 hy
20 by I 3 feet high te st  article hay by a 2 feet  diameter , 60 feet long, steel tube. Another
gunniount . equippe d ss i Iii ii steel tube , provi des a close range (approximately 10 feet) firing
station. A full-side opening sliding door and a personnel door provide access to the hay.

Two 1 800 square feet by 16 f e e t  enclosed h a s  provide f’or assembly and modification
of test art icl es and ass ociated equipment and for conduct of various testing.

Out-oFdoors test  areas include an approximately ISO feet long by 40 feet wide
eject ion range.

‘1 v~o tan ks . 1 ~2 fe e t  diameter by 10 feet deep and 10 feet diameter by 3 feet deep
provide fo r  underwater test ing.

A chamber 3 feet in diameter by 5 feet long is used for testing explosion-proof
capabi lities of components in an explosive atmosp here (to 60,000 feet pressure altitude).

Weapons /Projectiles .‘~va ilabIc

Table P-I lists the weapons and projectiles available at both the Building I 3C facility
and the Building 62 facility.

All ssc .ipous are mounted on a standard Frankt ’ord Arsenal Gun Mount. Production
rapi d-fire weapons can also he accommodated.

Enviromiment

Specimen environments of ’ high temperature , low temperature , flight loads , vibration .
m d  target milot lOl l a re available .

Livejl nert Fire

Both tuniiels can accommodate AP (armor piercing). API (armor piercing incendiary),
III- . (high explosive), an d 111,1 (high explosive incendiary ) projectiles.

Safety (and Security) Requirements

The gunfire facil ity is Lomp letely within a secure area. in addition , CCTV (closed
circuit te levision), gun gas s ni f fer ’ ., temperature measuring devices , and key operated firing
switches are used to maintain safe operations.
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‘[he proj ectile impact end of the tunnels is hacked by an earthen—reveled. rc i i l fo rc ed—
concret e structure t hat com ita ins sand reservoirs hacked up 1w armor plate which , in
com bination , a bsorb projecti le energy, conta ins projectiles and shrapnel , an d prec lude
ex cessive proj ec t i l e penetration. A gun-firing-circuit grid-hoard terminates big ht -rate f ir ing if
projecti le d ispersion becomes excessive.

Power Ava ilability

Numenous 440 VAC 3-phase electrical outlets in all standard sizes l’rom 30 to
200 amperes inclusive are available.

Plant supplied shop air manifolds are a lso available. Two preflight air starter carts for
j et engines and a 500 gallon compressed gas tan k have been combined into a 500 psi~hlowdowm i air system.

Standard I’light- iine ‘‘ ground cart ’’ aircra l’t system supply units are also used at the
faci l i ty.

Observation /Communication

(‘(‘TV with recorders , intercoms and a public address system provide observation ’
communication between tile test artic le and the fire control/ instrumentation trailer.

In-fl ight Ballistic Instrumentation

l ASER/ PHOTOGRAP h Y. Projectile velocities to 6000 ft /sec are measured h~chronographs or high-speed cameras (to 20,000 frames/see). Cameras avai lahle at the faci l i t y
include:

I. Six Nosa II Rotating Prism Cameras 1 000 to 18 ,000 pictures ‘sec - 500 foot
maga zines

2. One Beckman & Whitne y Model 200 Streak and Framing Camera ( 12  frames at 10 6
f rames-  sec I

3. A ss ide assortment of  gun cameras . 64 to 1000 frames /sec.

‘I mining is pu s i~ted f roni .i ~ cut ra l ~~
. urce, thus permitting exact correlation bet ween

cameras .

t I M  I , Pre~~t counters ire used to sequence test events and determine projectile
vc loc i t~ -

I_I j_ J Ml I RY I’lie majori ty cut’ the instrumentation at this facil it y is used t o record
gun tutu , linu s .m i m d ternlinal ballistic parameters. All instrumentation is hardwired to tile
instrumentation ~mnd con tro l trailer.

O’ Ihil ’ R. Sn it ’ f ’er s y s tcm l ls  to measu re the explosive levels of vented gun gases have been
developed by the Ia bor at ury
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p
Modified visible light sensors are imse l to determine re la t ise I c h i t  and flash amplitude

during tests.

Terminal Ballistic Instrumentation

LAS ER/PHOTOGRAPHY. The high-speed ca n lc r .ms ire ,il~ use d to ul lom l i to r pn)je ctile-
specimen impact. CC IV are also used to monitor amid re~ ~m d t e x t s .

[IMINU. I RIG time code generators , a 50 \l IL’ (j i i . i I  1/ cr ’ s s t , d  ~i,iuut ,ird and pres et
counters are used to provide time correlation of ha l l i s m u, dat ,t .  I lie time Lo ,le can he
recorded on magnetic tape. film and osci ltog rap h hi.uud co ps -

• TELEMETRY. Transducers available include:

I. Loads to 100 .000 pounds
2. Pressures to 100.000 lb/ in 2

3. Temperatures at -80°F to greater titan 1 0000 1,

4 . Accelerations of I to 5000 g’s
S. Flow to 1 200 gal/win.

All transd ucers are hardwired to a V idar 84—channel I - \l mutil I ip lesc d Data Stat ion.

OTHER. Firimig and camera control panels and im istru m nentation recorders for the
1 000 inch range are in a trailer located about 50 feet north of the t u m i d .  Eu tip com it rols
and mnstrun ien tatmon for the sing le—shot fae il i tv are in I he gunmount room ( Figure P—h.

Special instru m entat ion build—ups to sat is fy  specific requiren iemi N can he turn islied hy
t ile lab if required for a specifi c test ,  Additional instrumentation is used. .is needed, fron t
central lahora h rv functions .

GUNFIRE FACILITY (Building 62)

Dimensions

A newly constructed remote gunfire facility , located in Build imig 62 Propuls iomt System
I .ih r.itnr~ is being use d l’or a gun fire/fuel tank fire and cx plosion program. The fac i hm ty
cons is t s  if a ~~. S feet high h II .7 f’eet wide 1w I 7 feet long test cel l . with a 7 hv ‘

~ foot
entr ~ . ducted to a compressor ( 51 ,000 scfm at 100°F). A I 2 by 1 2 f ’oot contro l 1()bservilt iOn
room is also available. Maximum firing range ix 75 t~et. Normal tiring range is 20 feet.

Weapons/Projectile Available

‘[he fac i l i t y  can accommodate tile .50 caliber and l4.S’mni proj ecti les.
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Env ironment

In addit mom i to the env ironments available at the ( untire Test Facility, t ile remote
fac i l i ty  car t provide up to 400 knots air f low over the test specimen.

Live / Inert Fire

The remote f a c i l i t y  cami accommodate both inert and AI’I projectiles.

Safety and Security) Requirements

(‘a rdox . 1120 de luge . saf ’et y sensors , (‘(TV monitoring, and warning lights and horn s
are use d at the fac i l i t y .

Power Av ailability

Power available at the facility includes 110 , 220 , and 440 VA C . ~nd 28 VDC electrical
power. compressor an d shop air, and portable hydraulic carts.

Standard flight-line “ground cart ” aircraft system supply units are also used at the
ta d lit v .

Observation /Commun ication

(‘Cl’V (black and white ) provides realtime observations. Intercoms are routinely used
for commun ication. No direct obse rvation of testing is available.

In- Fli~, ht Ballistic Instrumentation

1 he instrumentation at this facility is oriented to terminal ballistic testing.

Termim ial Ballistic Instrumentation

LASER/PHOTOGRAPHY. The iligh-speed cameras are available to record projectile!
specimen impact. (‘CTV is also used to monitor and record tests.

TIMING. IRI(; time code generators and prese t counters provide data tinie correlation.
The time code can he recorded on magnetic tape, film , and oscillograph hardcopy.

‘rELI-METRY. Transducers available include:

1. I.oads to 100,000 pounds
2. Pressures to 100 ,000 lb/ in 2

3. Temperature of -80°F to gr eater than 1000°F
4. Flow to I 200 gal /w in.

All transducers are hardwired to instrumentation in th e fac ility control room.
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a Environmental Simulation and Measu remen

‘[‘his facilit y provides up to 400 knots of air flow over the test  specimen . Other
env ironments such as loads ( to  75,000 pounds). temperature s ( — ( uS ~’F to + 2o ( Y H. and
acce leratiom is I ± 5000 ,i ’ s I can also be produced using Laboratory equi pimlent.

OUTI)OOR FACILITIES

None.

DATA HANDLING/PROCESSING

()\T .~ STORAGE AND RETRIEVAL

[he majoritY cut the data is stored either on magnetic tape , film , or oscil lograp ll
thir d op\

An ~4-channeI Vidar FM Multiplex Data Acquisition System is located in the
im istrumemitat iom i and control trailer at the Building I 3(’ facility. Am iipex magnetic tape
recorders , Honeywell and (‘E(’ osci llographs , and Vidar signal conditioners are available for
data recording.

lile engineering Laboratory ’s (‘DAS (Control Data Acquisition Systen t) provides
digital data acquisition , test monitoring, and on-line computation se rvices to the
laboratories. The (‘I)AS is equipped to measure , record , and provide automatic ca libration
for vo ltage sm~!mia ls of various ranges. Data rates can he varied to satis fy requirements of the
test.

QUICK-LOO K CAPABILITIES

Pliotograpli~. (’(”fV , and osci llograp hs provide quick-look data.

PROCESSING

System and Model

The (‘DAS mini-computer system has an 8000 1 6-hit word memory, disc memory
capab le of storing up to 200,000 1 6-hit wor d s , two cassette tape recorders for program
input /output , cathode ray terminal Witil graph capabilities and one t y pewriter interface
input / output unit.

S
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~~~~uage

i’lims svs t e ii i  Uses e ither the mant mfact urers assr mnb ly language or E’OR’FRAN.

Input/Output Options

Anc mll c rv equipment f’or (‘I)AS mini—computer includes:

Number of data channels - 600 (expandable to 1000)

2. Input Signal Comiditioner — Six . ead il contain imig 100 channels

3. lest Site (‘ontrol I mli ts - Four , each capable of interfacing signal conditioning and
peri pherals to central control to configure a complete data system at any test site

4. Printers - Three , two for use at test sites , one at central control station.

I ,uc hi test si te control unit interfaces up to six Signal (‘onditioning Units , one Printer ,
omie Scope . the High Speed Graphical Recorder , amid up to three Low Speed Graph ical
Recorders.

Realtime / Interactions

(‘athiode ray tubes and teletype units can he use d to interact in realtime with the (‘DAS
if required.

I)ISTRIBUTION

‘l’urnaround time depends upon amount of data required. Photographic film is
developed in from 24 to 48 hours. Oscillograp h records are manually reduced. Magnetic
tapes are either reduced on-site or by CDAS on a priority basis.

I)ISPLAYS

I) msp la~ options include:

Scope l)msp lav s - Two , for use at test sites
2. IligIl Speed Grap h ical Recorder - One unit wit h six channels of digital-to-analog

conversion . w ith four channels of stri p chart , and two X-Y recorders
3. Low’ Si’eed (;rap hmca l Recorders - Three K- Loggers , each with lOU 3- by 6-inch X-Y

plots , I point /s ec.

These disp lays are in addition to on-site digital readouts , oscillographs , and CC’I’V .
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Table P—I . .‘\ & I- t ,ahoratory Weapon s Pro(c L ti les.

Proj ecti le s

20 mm \t~ I A I barre l I 20 mm .\P . Hall . lii i
14 .S mm (Russian >a 14. 5 mm
.50 ca liber I AN M .~ harre l )~ SO caliber .-\ P. AI’l ( Ve loc i t y  con t rol l e t f  1 000

to 2800 f t  ‘sec
.50 caliber ( smooth bore f ’ragn iemit Fragments 10 to 100 grains (sc locit  it’ s lo

launch tu be )~ 5600 ft ‘ sec. Yaw comit t o  lied front 0 to
4S degrees )

.50 caliber I rifling one tss s t  to
I 4—inch )a

- 30—06 4 11) 1 7 Entield )~ .30 caliber ,\P and comm ercial c l cu c mt~ con-
tro lled 1800 to 3900 ft sec I

b, u%ed It Buildi ng 62 fac ility.
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-~NN1’ X Q - INTRODUCTION

OVER VI LW

The I. . S. Steel Rt’se ,irc iu l a borator y ,  located in Monroevm lle . P,-\. cuff ’ t he hus irm ess route
of ( ‘.5. I u g h  ~ i~ 22 .  has j s i t s  primary niissmon mesc irchi in all areas of interest to I. ‘ - S . Steel.
(‘ o mis i s tent  wi t h t i tu s ove rall o h j e c m i s c .  the 1.ahorator ~ has an indoor bal l is t ic  range ope rated
h\ the I lc,is y Products l) ivision of the Laborato r ~ - ‘l’he indoor fac i l i ty  W as com istructed in
I 0 j 7  to ~~~~~~ poten I ma l t .ink and helicopter ar m or component uima teri : i Is.

I hu e pr imuar\ point of ’ contact f ’or t he indoor facil i ty is l)r . Lcw 1’ . Porter , Section
Super~ isor in the I lcas’~ Prod net Division , telephone 4 1 2 — 3 7 2 - 1 2 1  2 . e x t .  2893, Armor
resea t Ii is omie t I lit’ it c.i’. under Dr. Porter ’s supers siOri

(,I NI- RIC AIRCR,.~FT SYSTEMS (SUBSYSTEMS) TESTED

lime t .5, Steel Research Laboratory ballistic facility concentrates on the ballistic
tes t  rig of steel armor plate. There is a lso a l imited capability to test plate or sinaI!
conlponent’ at teill peratu rcs above or beloss room tem ilperature . Steel for armor seats h
hiel ici pters h a s  been tested in t hi is  I ac i hm t .

Su RVIVA BILITY /Vt ]  LNERABI LITY FACILITIES OVERVIEW

‘t’herc is onl~ me indoor f a c i l i t y  available at the U.S. Steel Research Laborator . [ h i s
faci l i t s has : ip pro x imm m a t c l v  ,i 30— f ’oot usable range and can handle .30 and .50 caliber and
20—mm .\P (armor piercing). hall and fragment—simulation ammunition. Also . 5 .56— mu m
4 . 2.] caliber and shotgun projecti les have been fired in this facility.

.\ (‘( h ’SS

F’ r,mar~ access to thu is indoor f , ici l  i t \  is 1w road using L ’ S , Highway 22 Business

a al ternate tll rou glm \lo nrot ’v i l l e , [‘A . to M unrocvi l le Bott les and and .Iamitison l.ane. Railroad
t’aci l i t ies at Pi tca i r n . PA, can he use d as te riiimnal poi mi ts t’or test items shipped by rail. -\ 1i
, iu r f  rc i g hi t  mx handled via the Gre ,iter Pittsburgh International Airport.

\1 -~lNTEN..\N(’ I’ ,’ FA BRlCATION CAPABIL ITY

Maintenance and fabrication capa bilit ies at the t S. Steel Research I iboratory are
extensive as would he expected f ’or a nla~or steel manufacturer research laboratory. Both
(lilt’ of a kind items and ilornial U.S. Steel prod uctmon items can he handled easily at this
f aci l i ty .

S
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LOGlSFl(’ -~ L SLIPN)R’I’ (‘ .
~I’ .%ItlLl TY

Pos~dc r is itornia ll~ bough t  com uniercial l ~ by the la ho u .uto r \  . \ u i in i t iu it i o n is pu re l ,s t ’i
tronl t he L ’ S. .\u m u m y . and t h e  .30 amid .50 ca l iber , ant i 2 1)—mum gun barrels are ( ;os-~’ rn mut ’mi t
prop~’ r t ~ Lou i t ro lled h\ ex is t ing  research con t rac t s  sx i t h i  t b . -\ \l\1R(’ (Army \1.uic rial s and
\lcehan ics Rese :i rc hi (‘cii Icr I i n \~ at e rt ow mi , .\I . \ .

INI)OOR I’ACILITIES

HL,.~V Y  PROI)UCTS l)IVISION BALLISTIC RANGE

I)imiiemisiomis

I’lic ball ist ic range is 44 feet  i i i  total length i wi t h only 30 f ’et ’t of ’ usable firim lg range.
T h e  r.inge is I U—feet -wide 1w 8—feet—high and is separated into two ,ireas launcllcr ‘ in—f lm g h
h’ ,i lh i s t  it’s area and t h e  ta rget/ ter ni inal ballistics area.

~%t’~,p~ ns Projectiles Available

I hree ( ‘ .S. Army supplied rifleti barrels are availa ble .it thus f ac mlm t ~ .30 ,im it l . SO ca libe r .
and 20—m m. [‘he l.uh’orato r\ has i ts own .22 cali ber rif led barrel . l- r ag mi ,e n t s i t m i t i f . i  curs can he
bre d in the four s , j r i ou i s  s i/ es of ’ barre ls. Ball a m un iu nitmon is availab le fo r  30 cali be r onl~ ,A P
ammunition is ava ilable f i r  all barrels c \ cept  .22 caliber.

Environment

li m e bal l ist ic ramige is normally used to tt ’st ar m or at ant hien I pressu rt’ and tem per:i tire
co ru t t i t io n s . A  furnace can he used to heat the t a r t ’ e t  to 1200 l for  t e s t i n g  of ’ such ar t ic les  as
turb ine bl.i hes it  operat ional temperatures , anti lo ss —temperature  baths .an he used to coo l
target s to tempe rat tires between roomn temp era I tire and liquid—nitrogen te inperat i re
t - I  ~~ ( I.

Live Inert I-ire

‘\P, hall and I raem e nt—simu l , it mo n proj ecti les can he fired on I lmis  ranee in to primari ’
st ee l m. t rec  t pl ies.

Safety (and Security) Requirements

t i r ing is conduk ted f ’ro nmi t he f i re com itr o l  room. An interlock system is used to
prevent or in ter rupt  firing when personnel are e i ther  in t i lt ’ terminal target area or the
we ,it on fir ing roomii. Audio t’omnlunit ,itiuns are avail,ihle for time terminal area , t he weapon
firing are a , t ile oIl ice area . as we ll as the f ’mre contro l room.

‘I here is no  t’apah ili tv to st o re ~‘i,issified matt ’ria l weapons or docu imie nts at the fac i l i t y
i ts e l f .  (‘lassi fled documents are stored mu a c la s sm fled salt ’ w hich is locat t ’d in [)r. Porter ’s
(it f i t  e.

2 18
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Power -\s .m i Iahu i lut ~

Bot iu 110  am id 22 ( 1  \ -\ ( ‘ l’o~~ ’~ s is , t i lahle it  the I i ’  u h i t ~ , It rt’qluret i. 2s \‘ l)( - 

~. t i uu l i he
made as  .iit ,ihle.

Observation /(‘omiimun ica lion

No realt ime , ih isers a tm o n is asa i la h le i i i  this f . t c i l i t ~ . (‘omIluluuill .Itlon s \ s t e m n l  e \ i s t s
which links tilt ’ te s t  f u m e  t’ eu l t t ’r ss i t lm t ime t h e e  urea . l ime hmuml c ih ’ m ‘ i ii. m u d l ime t t ’ r mu m mi: i l
mon ii.

In— [-light Ballistic Instru men tatiom i

LASI’ R/ l’ lIO ’FOGRAPIIY. OnI~ termina l ba l l ist ic pIiot~~ r;mp hu ~ s used ni 1 1 m m ’ . ra nge.

‘FIMING. I sso eou nt i nc systt ’Iul s .ire used in con junction with the sc i i~ I t\ ‘et: rs oil

t h u s  range. Ihc f i r s t i s  t Ime l l ’ s s h ’ t t  I’ tJ..trd 52$ ~l p lmim t o  t’ouml ter use d iii ,u l~r mm i ctmonl  ssi t li
the Ii. lit break sL ’Io~ Ll~ mueasure mut ’nt s~ st cmu i. I l ie second t i muer i s  the (‘ ounte l  ( l i r ’ iu t ’ re p li
Mode l I 3$3.\ usetl in couju uu~ li eu s s i t h i  Ole . m t e r l ue.i k se l , e u t s  r uiele r s . It O : 5e!o~ it \

meas u r t ’ n m eiu t  d esmee s  use a ten loot haselmc am ltt are m i mountet i  iii t h e  middle th u rth of t h e
hi ,il lj s t  ic ranec.

U- i  I Ml  1 Ri.  ‘s te)t ’mt—I r v or Iiard ss’ m re d f ’ u mm i c t i o i i s  lie c ur rc mt t I~ ,~, , iul , m t I e  ~it t hus
ta eml m tv .

lerminal Ballistic Inst ruilientati(,n

All hig hm—spet ’d p h u i i t i m e r . m p hi~ e , it . i b i l i t \  at  t h e  I ’S ,  Steel  Resc , im ~ Ii I ,il ’ r , i t i i r~ s under
t he dire~ tion u t  t i m e ~%1e asurt’r1l ct l t Research S.’ -. t i l l  ~ut the I i t ’ c l r m L a l  Ss stems Division.

, ij , m h i h i t ~ i - i s Is to  use up to 2 , 000 fra uie s set’ Lau mm e r.i s at f lit’ hah o r . i t o r ~ - ho  d ,ite onl~ t h e
10 ,000 I r mnue s sec .iu u m cm is  lm ,m v c been rei t t mirt I at the hah l mst ic  a nge .

In , i u h d i t m u u  to t I me r e a l t i m e p lm t t ’ m ’ . m lu f t  L , i h a i il i t y c o u imp ht ’t e  j i h u u i t o ’ . mp lu t , k u l u t i e s  f o r
pos t— t lm ~ ht st i l l  pl lo t uiOra ph iY are . m s , m O . i h Ic a t  the Re’ - , m i  I i  E , u l u i , m m o r ~ .

Lnv iromi i iiental Simulation and \IeaMm relllt’ll
S

I I, ’ o i l s t’ r l v i ro n i r m l e m mt . i l s i mt i i i l , i t io r i  i s  ‘ lit ’ a h m hr l s  t i  hm t ’ a t t ime 1 , 1 ‘ c t  uuu ,it e l ml lip to
max m m m liii I L’ l l i 1 ’ ’ u t  ii: of 1 200” I li i i’ ir t i  lu ring i i i  It ) coi l .1 t. i  m e e t  t i  t e r i mp t ’ rature s betss ecu
100111 tt’ nul p e r at l i m e .nu d h i q u id— u mi t  0 ecu (t ’ u mpc u ,m I tirt ’ I — I ‘)(, ~

(

I’lanm’d l ’ s jiamis iui n ’~1odif ica(ion
S — - - - -

‘so mm l u l l  ili u m r t’x p. im m si m ‘ii is planned I it ( Ii is 1 , 1 l u t at I hi is ( m u t t ’ ,

S
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OU’l’DOOR l’~~(J L l ’ I lE S

‘Iii’.

DAT. -~ H -~NI)LlN (. PRO(’JL SSIN(,

, \II d,it. i hu a nuh l m uu g  pr u l e e ss u l u g Is  , mLLu i u um l ’ l I sh l e l t  manim:.mlI ~ . Data Ire l i ke n on st o rk s iu ee t
lori s amid re~h :i ~ e~t It t h e  u m l i u t e ’ , it thit ’ Ile isy Products l) ivis iomi. I uirnarou mld t u n e  for t i u m s
data l ’ i l l l L t l i u u  is less Oman I day ssuii a m t i a x m , u m u m m t i  ol 50 sh u ts iii ’ .50 ~a hr her ammunit io n
cap,ihile cu t Iit ’m ui g iian tilctl in iri s o ne  s s o r k u u u e  d. mv .  ,‘\ l s cu avai l ab le if required . by nmcanx u t a
high —speed remote t erm n ina l at the Rest -arc h I , t l n i ra t u i r \  , is i (‘l)(’— bS O() co urmp uft ’r ioc~itt ’th it
t i re  I 5. St te l ( ‘ u mm u p t iter (‘enter.

4

220



J’F(’( ~/ AS-76-I)-OO I

.
~\Nf’X U - INTRODt] (” 1 lO~~

()V I’. U VII’

Sss RI i S o mi th sse s t  Re’~ear chi I n s t ml u t t ’ I us a u m i t — f c u u  -~‘r it i i u m r g a l l j / , m !  Ori des ited t i m  basic
.iui d app lied ue s e , imc l m t h at im us been in opt’rat lo ni  t o m 26 yea rs . I il i ra t or s f ’acm tmtmes  and
gt’ n e m , m l ( l i k e s  ,irc m ai n tained at 5~50’) ( ui lt ’hra Road in no r thwest  San ‘\ntonio , I \ .

I lie iu ,mlo rit\ ot the S V ls ur s m s ih i l it r- v ulnera hi lj t~ I act iv i t ie s at Sss RI are eonc i’n—
tra te d iri tii~ l)e partn ments cut Mechanical Scme nc t ’ s . M,mteri abs ,St’ ieu mc e s , an d Stru L t ural
I’ nlgmneermng. Other departments such as the V S .  Army Fuels antI [ .uhricants and I Ie~ Ironic
S~ s tent ls  Rs ’se arc h m also h i s  e some act is - mt y in t l m l s  l’uelt l. I s pe r imnents  anti anal y t ical  p r oe r. uumis
in t h e  t ie lu l  it S \ t’on t iuc ted liv t hese t icpa rtni ients include:

I s’ruuiinul 13,ili s t  i t S  1:let’f romagnet ic Radiation
I )r namit ’s Modeling

I)esign of Struct lilt’s to Blast I,oau,huu ’g of Systems
Sn ppress I x ph isi ins and Subsystems

I ,muid \T mni e I f ’f e c l s  Fuzing

liii pulsuve I m mailing I I ighi Pressure Physics

SIui i u k ari d Vm bra lion Inhibition of Fuel l ures
l tj i  Ii icm c a l  am id Phmyci tol tgic al
I f l e e t s

l i e  prumIiar ~ po im it of c m m n t , m c t  concerning t e s t u n e  mi t h e  SwRI facilities is Mr Alt ’~ 13. ~ t’ uzel .
M.iu ,iger, 1 er ui i i m ia l Ball istics ar id I nginleeririg l)r nanlic~ , te lephon te ( 5 1 2 4  ,5~4— 5 I I I
e x t .  2 31 1 ,

(.1 \ER1C A IRCRAFT SYSTE MS (SUBSYSTI. SIS) TESTED

SwR I pt’rforni~ S V test ing on t i. u u r l p u n u e u i t s  o t  t h e  I ’ h l~i B It e l u opter such as titi’ rotor
blades , d r ms t ’ shia t I, Ii m i m e tubes , etc. In addition , t h e  Ins t i tu te  hlas deri io mist m i t ,.!

i ui ixi t l t ’ rah i l t ’  m m igemti i i  iv in S ‘V test ing it model ii rhorne s\ ~t g i l l s  such a~ resp lflst’ 01 re—cot is
ve hic les and h igh a lt i t ude mu mi ss m l t ’ ~ to blast loading ,ind hO is t  loads on ireign ,mircr at ’t un s it te a
shi c i t  ~‘ m .

SURVIVABILITY /VU LNERABILITY I’ .-~
( ’lLITIES OVERVI EW

I lucre art ’ f i s t ’ indoor and t lu t ee mnit do o r des ignated fac i l i t ies  for com iductin g S \‘ t es t s
i . i i m u ’ i l i i ’  t r i m  ter m inal l’u,illi~Iit ’s , blast loading. shot -k and impulsive loading, to high
t e ’ n ul I ) t ’ r i lmi r e and i : n h i a t i m m r i  test in g . Also , t he Ill (lu ’ l m e ’sp lo smve I ranges lit ’ iist’tl for s ta t i c
le t ’ , ( it  warheads for obtaining trag; m me n l ia it t ’ m I l s , s’ t ’huc i t~ ’ and mas s distruhutiom i

22 1
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i m t f i m rn i ta t io m l ,  1 hm ese t a e m l i t i e s  ire ss ’eiI im lstru ul iented with x—ra y equip m ent . blu g lm — sp e eif
canle ras , t,il)e re , im r ths ’rs , pit ’iot’le c t rmt ’ arid pieio re s mst V t ’ t ram is ihut eers , f i lm an;i lvicr. vi deo
t. ipc e i h u up m i le m t t .  e t c .  I lie imidoor and outdoor bal l ist ics and exp losive ranges art’ capa ble cu t
t u n ic lu st ’  aitii ;or inert projv’c m m l c s  ig . i inst l is e and cur iulert targets.

‘~
(‘(‘I SS

Sss RI h i s  ex ce l len t  acct ’ss hecam ise it is located on time northwest boundary mit  San
Am itonm o . Roati atees s is through nualor interstate high wa y svs t t ’ uins ( I n t c r s t a t c s  10 anti 35 ) .
Access hr air is thro u g h the Sami An tm m nio International Airport . Kelly. Randolph amid Brooks
Ai r I cur -c Rises ,  Rail at ’cesx to San AnIon 0 is avai la ble through Southern Pacific and M Kl
R.m ib ri m m  its ,

%1. .~I~~I 1- ,N-~N(’1’ 1 . .~BRIC’~TJON (‘APA I3JLJ ’ rY

I’llt ’ Sst RI centra l machine siiop produces o n e-of—a—kind prototypes as well as short
prod ui tion runs, I h im .’ central sinop serv ices include major faic hi t ies for welding , h eat treating.
m lu . i t h mmlm i l e amid qu.ihi lr contro l ,  Suppleiut’nt iuig the cen lt ra l shop faci l i t y are specma li ied
re s t a r t  Ii sh ops ss m cii I re qu cuttlv are sta t  led for  production purposes. ‘rite Welding Research

.0’ ii atorr , to m ex. imple. hias sen ’csl to supplement the production capability for stainl ess
st e t ’l pi~~l lit t m  ii we ld mu g to NA SA s pec ut icat ions ,  Faci l i t ies at SwRl which have been usetl

sh ort prodi ict iom i runs to produce protot ~ lie hardware for field evaluation include sl umps
tor est e lers pri ’e is m on mnac hu ni ung , um l t ra—t ’ine coil winding, plastic forming. electronic
cnc . ipsui l . i  t mm , t’lec t rop la t mr i~ . s t r a i n— I  ra m is th ucer hontling. explosive t’ormim’ig. mulit ’rowave
li e,, I i r e , amid pla stic st ’a l i uic .

lut addition to the SwRl machiine shops , the San Antonio area has a wide V a r i e t y  of
ma intenance am id fa h rmcat mom l businesses spt’c ialiiing in machining plas tic. t’itit’rg lass .
. i l i t n num ium, sh eet mr ictal .  s t ce l . svcui md , e t c .  ‘ \b ’ , u u . f lit ’ m ’i iamn te nance an d f . i h r m catm on t a e m l m  lit’s cut
Llck iam ld. Kt’ll~ , Randolph arid Brooks Air 1:i rce Bases and Fort Sam Houston are available.

• LO(;ISTI(’S SUPI’ORT CAP.\Ij IL l ’ rY

Sw RI p mss esses the normal g ust cx capabil ity of a large r ex eam Ii i mrg .inuiat ion, In
.iml d it uo,i . t i me logist ics e: mpa hml mt r ’ of Ki’llr , I ,ickl;ind . Randol ph and Brooks Air 1-o r te  i3ast ’s .
int l h irt Sam Houston , as well as t i re l o m�is tm cs nil f l it ’ co mmenm.’ m.i l s’ s t , i hm hush uiit ’ i u ts  in t he San

i i  t m u m  m ceo mum can he ii r.i ss mu on,

St’st ’Fa h ordniauicm.’ st u u :ig m.’ hunkers e S u s t  out the In s t i t u te  grounds and on t i me of 1-site
b. m ll us t mc ranees .

1’~ ’~
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INI)OOR FAC ILITIES

TBL (T I~RMIN U BALLIST IC LABORATORY)

l)imensi om is

T he ‘1 BE. us a multupurpose im it loor - outdoor f ac i l i ty  uti l i tcd as an exp losives and
haIl st  i ts  range f ,i em h m t r . (‘urrenit firings are primarily conducted at rar ities il less t h a n
100 f ee t  mu a tunnel that is I 0—feet—hig h by I ~— tt ’ e t — w ide hr 40- feet—deep.  I hucuuie bi easil s
at tessibl e , it is located several hundred ya rds from the center of tiit’ In t s t i t i i tc  comple x .

Weapons ‘Projectil es Available

T he  TBL ran ge faci lutu es have been previously used f’or diversif ied experi i l leu ltat ion wi th
a s : mrue t y  of weapons rangin g from .22 caliber (5.56—r u in ) up to 57—mum prolt’ct iles . ‘I’hrough
time tise of smooth—bore barrels , long rods ant I irregular shape pro jectiles have also been
teste d t’or exterior and terminal hallustic e f f e c t s .  I \p lo suv elv l~m um ic hed pr m j t’cl iles such as
flyer plates , shaped charges and IIFI (high ex p los mve inct ’nit li :mrv I ;im un iu nition t e s t s  m e a i i l s t
exp losive and flammable targets art’ also conduct ed in this f ’aci li ty .

Environment

There is no overall capabil i ty for environm iienital yOu I rol. h ost t ’ s t ’ r , hr special design of
t u e  target or impact chianti hers . env iroui mental con t ro I 1) 1 t ime t a ret ’ t cuivi ron m e n  t It:is been
con ducted for tem liperatures ranging f’rorn _2 00 0 j : up to + 2 0 0 1 .

Live/ im iert Fire

I h i s  f’a c i lm t ~ is ca pable of ’ lirmng live or inert p u m t ’ t t m les ie , i im t st  l is t ’ or inert t , m r g e ts , 1111
a m nm um utn on again st t ’ue l ta rget  t t ’s ts  have heen i m u m th i m c t c t l  in liii’ 1 1 3 1 .

Safeir (and Security) Requirements

SwR I h a s  a ‘fop Set ’rt’ t I ’ ac i h i t v  (‘It’ar a u t y ’t’ . ~iut I t l as sm lmed ini att ’ri u ls and ctp ii pnrm ent can
he it’ cm i m mimit ot latctl. lime ‘l’I3 L has been bull t act’ordiu ’ig to Sm , mt e amid h” edera l sale I regula ti o mls
,in nd h,is been approved for bal l ist ic amid exp losive It’ s t uui g liv t hit’ L .S. ,’\ r m r  Bal l ist ic
Research i,ahoratorit ’s S a f e t r  ( )t hi ~ e and togil i/ant l)( ’ASR of t iec  A ll s~i l t ’ t r  related
f’um i e tio u m s are com itrol led l’romn t he eom i t ro l ’ i u is t r iuuui t ’ n t , i t mon room. Warmii mig l ights am id sii ’eui s
ire iut s la l l t ’d for sa fe t y  purposes .

Power Availability

220 volts . 3—p hase power amid standard I It) s’n ’m lIs coim iniercial power are available in the
im lstrum entation room and firing chambers. ‘[ lucre arc approximatel y I ~ kW of power
available to the facility.

S
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Obser ~’at ion/(’ onim ’iun icalion

I t’It’ t m l i tm m l t ’s . ~is ss cli as arm mmli cur iut i l mi i r  mn t c rt ’omll Sr s tem , art ’ , is. im la lile throughout
tine ta t ’ u t u t r  . Fnrmne ma n g es art ’ t ’ S  it  uatt’d f i r  I mr i m im. ’s ,

l ii— Fli ght Ballistic Instrumentation

I ..\SI U - Ph I( ) I’O( ~R API l\ . A num iuher 1) 1 make or hrt’ ,ik t irt uit s ss i t ’ t’ t is  to  measure
se locutm e s cur trnggt’ r the x - ra y  units art’ use d fo r bal l ist ic app l me atmo ns .

II Ml N( , I m n tu m i g is provided by e lectrom iic counter t h u  r i m m i  igr.ip hn s In) ~ I I. I psec
act ur ,ier

I IARI)WIRI ’II II Mt ’ ’I’R\’. lilt’ l I St  hi ts avai l a ble tst o ins tru ui i e m ita t io m i tape re—
ccu rds’rs . tI m e Ampex I U— I M()U. 1 amid t int ’ ‘\i um p ex I U— I ill) 1) . l’lmt ’ f ’or unt er us equipped st i t lm
14 ch iani ie l s ot I 5—l o t )  elt’ t’ t rom u i t s  a h h u m s s m u m g  I)( to 20 khli record ,ind rep har capabi l i t ies stu ih i
S \ 40 dli. Ib ims is considere d ,ini m n u l t ’ : i u m t ’t tu , mt t ’ hand I \t sr s t t ’ m ul, ‘l ine I R— 1 900 tape rt ’t o r t l t ’r
is  equipped s tu t hn 14 chna m iul t ’ Is s t m t h  Wit t e ha n id II t’ lectro ui ics amid high t’requit ’n~ v record—
reproduce heads al lowing l)( to 501) k Ihi m t e l  mid and rep lay capabi l ltr  for S N 25 d 13. l Ime
19011 is out’ cu t the la test  It ic ’hi lrequencr tape reco rder svs temu l s  of f e rt ’tI by .‘\uupt ’\ Roth .ipe
recort iers h m .i s e beeni f rt ’qut’nt lr used Iii on- s m lt ’ tt ’ s t mn g, tape dubbung, a n t i s t a t m s t  i al d.m t a
auia lvs us m i t  e x is t i ng  t .ipcs. A co i us i tl t ’r,ihle .m u u loun t m l  IX’ e lct ’tr onnt ’x ms ilso .i’. a m lahlt ’ for lInt ’st ’
tape recorders in t h e  es t i lt  higher I r e m h u l t ’ncr c .m p. ih m mh mt r sh ould he needeti .

I HF uPlif t ’s a s a r i e t r  of ’ tr , iuist h u e e m s  to measure pressu re . .iset ’fera tmonl, st r ess-st r .mm i ,
ely ’, These include mangauiin pagt S. A t l ant ic  L(’— 33 . Snusqu it ’ luanna ST4 . and various ut i omb i ’ ls u I
Nis tler pre ssurt’ transt lucers . I’nidt ’s t m m , Kmst l t ’r and Sfa th aui t  at ’t’eleronit ’t c rs , am id a c’o mui plt ’ t t ’
sp eL’trum ii cut strain gags’s and ~i s s mm tm aI et f amp l i tmer s  and equipment. ‘I ram isd uiet ’r t’a l ih rat iom t is
m. arr ued out in— h ouse sv mti n tIme list ’ cut our shaker svs tt’tils . s hock tube. I 131, desi gne d
pressure—ta I~ I’ m it m iii equipment . load frames , amid similar ~Ics ct ’s ‘[‘B L has I ramist iuce rs w h ich
hi ,is e been tlesigned and built for special purposes. In addit ion, I’B I. has a nu m mi h ier m i t  c ircuits
ss h i ic bi  bia s e been ‘ pet ’ia llr designed f’or ti me funct ion i it matching t mans duc t ’rs and as sociated
et lu ipm lnt ’nit wou ld cm ms ’er :m wide range of app lications . hut ste ha ve an ti t’ou lth thesign O t h e r
suc h ,i ppara t i ts  for special test req tmire merit s .

• Terminal Ballistic Instn int emi ation

I A S I ’R/ i ’l lO ’FOURAPIIY . The 1’BL is equi pped with s ix c hiam inels of x - r a y .  Four
( I MO kV ) ch ann els have orthiogouial capa b i l i ty ,  and the other t st o ( 1 50 k\’ 1 are s ing le—
chann lt ’l units , ‘[‘lie 115 1 is a lso equipped wi t  It i t s  ost ’m i tlarkro omii for prot ’ t’xs i mig am ’ith
dest ’luping x -r ar film.

I me 1131. inas .i high—speed camera capable m i t  II ,000 f m l il ies set , .\ ii I lt ’ c t r m im t u c  I me
l)t ’lar ( ,t ’m iera lo r  is available with three chanm iel s m i t  1 000 to 10 ,00(1 psec delar- s in each
cii ,innei, A sm m uuu Ic-sw eep I niglz e m h cko u t t ics i t t ’ cmi sores ana i rust nun aml Sc rI en t mub ii ~ik’ sss’t’eps
that t J  mn m nhs~ l ime va luable data. I - or time sequencing greater thaui 10 psec . a cant t rm eecr  us
.is , im lahlc that tan program a m u l t i tude of es- emi ts  f ruin sev er ,ml muull isecon nils up to st’s er,il
s t e m minds. I ’ hu m s des i t t ’ possesses enough amperage cap , mc it r  t i n  supply the hm g hu- spt ’ m ’ ml cauriera
w imi th to min es equipped with f’a i l—sa f ’ ~ lockouts. Other ln i ghn —sp t ’t’ m h f r ~u ntn i mmg t’,l ru ic m , is  of ’ t h is
t ype  arc ,uvai lahlt ’ at (hit ’ Ium s t u t tm t e .  As so ciated with these tauuim. ’ ra s we l n , ms t ’ t ih im i s t v ,  ens .i ntm l
editors as well as deve loping eq uui pm lue m it .
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I l \llN(, . I mnlm n i g us pros mu l t i 1  liv coum ite r  t’li ro n u uu u ’ r  .ip hns w i th  ±0, 1 ~isec accur acy .

IIARI)Wl RI I I  11 -MI ’ . f RY .  1131 Ilas as a i l ah le  niun uero ims osci l loscopes ann) St ipt ’

plug—mn um iils . nlauir w it in special capabi l i t ies  s u c h  as dual beam . s’ ariahlt ’ t i m e delar ’ , niiemuory
display. 4—t ’hn ,iu inei c hopped tt nsp la r’ , e t t ’. Bami ks of s n.ic ll st’m)pes hi,is’ t’ been use d iii corn junction
s t m t l l  ,is m m l ,m bbc (‘— 3 0 .\ semm p e c,m n l ieras in o l m t a n m i u m i g  m u u l t u e h i a mtun e i , tmn’ne—cohert ’ nt m~’co ruls of

l. mt , m  such .is b’ I , is t  param ilt ’ t t ’ r ut i ea s im r t ’ mml en t s  a hmcu u t  t h e  unut,les (if su r ta l l  arms . st ress—time
sI r , im n l— t mml ic  m m ie.isur e mut ’ni t iii d y nam n n m t a h l r  Immaded ma tt ’ n na is , mrul pu bse s m m m i t i l t a n e i t y  measure—
intents  m i  b I i s t — l o a t f t ’ti s t n uim ,’ t P ,irt’s . e t c .

I cur t hi t ’ smmi tu m b t a m ieou is  recording cu t multi ple ev s ’ m u t s  mt  a t in ie— c o h nere mn l f ’,isbuomi ss l i tre
t r em b uem tc y  respo mlse ni tin low fre q um’nc r s ucot i s tn t ’ rar mgt ’ I heh m mit 5 kID I us s u f f i c i en t ,  a
number of ’ osci llograp iis and stri p t h a n  recordt ’rs art’ m s a ilablt ’ . h ln t ’sc imic buthe a 17— and a
30—channe l ( IC Recor dmu g ( )scillograp hi ss Ibm ass uicia led eal v a i t om ui eters ( f o r  a nuniiher of
tr t ’ u; i ie ncy ra nges ) .  as we ll as ( ‘ h- ( ’  Galvo l)niver (‘ircuits , a ( ’  I’(’ I 5-e l na mi ne b direct print
ims c u llogr.ip li, a M 11cr type ‘‘W’’ mms ci lbo g ra ph n am tI all necessar y rt’ t m i rt h processim ig equipme n t.
-\~ld it mom m al u nsc i II ogrii phs art’ ,is am ha hle it a gm- t a  tt’ r n Lull her of chart miels are req iii red. I ni
, it t t l m m u c u i u  to m nsc ni l o g ra pht s , we bla s t ’ a stn dt ’ spt’c’trt iufl  of ’ ret ’ mmr u ht ’ rs iuic l m.ith in ig 2— and (i—channel
Samiborn pen-recorder s . Mmn eley .\-\ recorders . e tc .  ‘[‘he Sanborn recortlers have been used
to recor d t lms pl. i t t ’ m ne uit— tu nit e i m is t orut ’s of ball ist ic pemidulumiis during ba l l i s t ics  tes h ing.

Sss RI h a s  a ( 
~er ht’r I)u umt a l  l)ata Reductio ni Su stein Mot lt’l ( I) I) RS— 3 [3 st ’hiich has been

used to analv im.’ ims c illograp hi t races , osci lloscope pictures and o I lmen auialog data records. It
st i l l  read to 10” — inc h. Its output i s  pum ic hm et l cards inn a for m at t’ huo st ’ ui hr tIne o pem at o r .  [best’
c u r d s  are punched o u t  oni an I hSM punch earth t ie vn e t ’ issociatet l  w i th  tine Gerber svhich a l lows
I - m r  add i t iona l  data to be puuicliet i on t’aci n earth II’ t l esmre t t . is ss’ el l  as tint ’ au i toun , , tm c  recort l
o a t h- i u mi t  . Ssv RI bias a Va nguard  Mmml  m m m i i  ‘\ nalv ier for . inalv , intg bight-speed hIm . TBL
personn el l l, iS t ’ cons n der,ible ex perience iii the re m. huct i in n oh ’ da ta from rt ’ t’ m r u ts  bo th  t lnrouigli
t ine list’ of such e ( I tmm p ui i e mi l  and ss’ m Un bat ter ies  of humnan data reducers .

‘ 1 m m  m i h’t ,i i f l  terun m n m a l ballisti c ’s data wh ere f l i t ’ t , i rgt ’ t  is lifaceti umtd e r load prior to m nlpa ct ,
a ~I) I) . 000— poum nd , c losed—l oop c’ouitro llt ’d, hydraulic ft ’ s t imm g machint ’ is . i sam lahle t ’or t Ins
.ip ph um.’ a tmu m n u . I he hna x i , i l  mi m a t ’Iimnc us capab le ml applr inn loading .ibong line s’ m. ’ rt i t’al am id
hiorm iom ita l a xes .

11.1 ( l \ I l~t~LSIVI’ . l ,OAI)IN(, LA BORA TORY)

I)imniensions

l Ine 11. 1 ss’ ,is spt’ i f  uca ll y dt ’ sm ~i m i ct i for  t h e  appl ication ot l i ght—se n s i t ive ,  spna re d
exp lmi s i s c mc c i i  m inq ues f i n n  muml l n u l s us  t’ loading m i t  lange structures requiring high —order
sn mt i i lta z nt ’ uf \ ‘ . as we ll as c’onslann I and cm )si rim. ’ or cosi ni e— sn luare sa lv in g m nnnpulses . ‘flit’ primary
f a c n l m t r us a 111( 11 ) I t —  laboratory c’o ntaimi imi g two test  cells , a t ’ cu mn ihined control  amid
n m is t r t m n l c u m t , t t i m m u i  room , and a room f u r  mui au n uf ’actur inig t’x plosives , ‘ I’ It ms f ’ mt ’IIit~ is also used
for nnl, ikcup 0 small conventional t’x p losis e charges . amid suibscale explosive testing.
V u lum e rahm l mt r ’  b last stt i t lj es of a m r ’ ,odel of a to r t ’ign airc ral ’t mit a ham igar were condut’ted mt th ni s
I am., ibm I

S

225

I



JT( ’G ‘ AS-76-D-OO I

Weapoli% Pfl)Jt’(’IiltS \s ,nlahle

I i g fn l—s ~’ m n su t i uu - c \ j I m s i m . t ’ s s u u f m  .~~~ 5 Vs\ ( s i h s t ’r ,t~ m . - n r l i i i ~’ - s i l su ’ r ni t r i t e )  ire n i a n t i t . t e—

lured .t umd It ’ s t u ’ m t in IL u f . i~ d i t r .  I lte f , i t i h i t ~ ~,iiu ,i h scu ~i4 t m i i l l n mto d ate s m it al l  arm i ns t u m m i e s  tip to
. 3 1 ) c . i hn h ’u ’ m .  I c s t mnng mi f  f ii,t’s , prmrr i t’rs ~uid s e u i s i tu ’  i t s  s t i i i t n t ’s m i t  propelb~in t t ”  a nd u_’~~pI m s u i t ’s are
t u i m n d u c l c u t u n  I mi s t ,it  i lm t ~

Linv ironnien I

h mm . it m t r  hnas m. i i m i t r m ls liii tt’unn pc u ,ilune a nn m.l bi u m m u m u h m t r

Liv e Inert [“ire

L ive p nu m let  t i l t ’s up to I / M—pouni d 1 N I equivalent and inert projectiles can he f i red.
Makeup i m t slice I e xp los nve arid miniature t x  phi )s ii  1’ charge s is P1 ns su bb t ’.

S~ifety (and Security) Requirements

I3e~ lu st ’ mmf  t u e  ha,ard of ’ tine lighi t—se i i s mt ive  exp hos ms ’es . stringent s a f e t r rt’guila t i m m ns are
tm dom.t eti in iii Is fa c m l i t r ’ . (‘lassi fied n’naterials . targets amid equipuiieul t are lma mn t i l ed .

~ Ih f i r i t t e s
are coilt lucted rent iotely fr o m the com ltro h roouil.

Power AvaiIabi~i~y

..0 S m u i , 3-phase and standard 110 volts conimercial power are avai lable.

Observa t ion i ~mnmuni m’at ion

( ‘( “1 V I c h ns eth ~~, m .  t o t  te l— , )coverage us available for te sts  in either of the test  et ’Iis .
lc lephouie comm uni ica l u ’ ins ‘m m V  ihie.

Instr”n’~ntaf ion

‘dit ion t i m tim e instrumentat ion q voted for tht ’ ‘1 1SF, thins fat’m h m lv is als u m cm l uip~ied
still ,m s t ic  penduhunt is lor nicastireutient of ’ tot a l  impulses. Also . for st’ m is mti \  i t  r an d heats
mit  exp losioui iilt’asute ittt ’iits this t a c ’i h it  us equipped w ith:

I. Impact l)rop I t ’ s t l’.m~n.mu pnlent

2. Frict i o u  Sem’ msi t iv ity (‘,quupm ime nit

3. Spark Seuisitiv itv l’ tluupnn ent

4 , Series 1300 Parr ISomhi (‘a lor imeter w it h t ine Parr 1104 h igh Pressui rt ’ I3ouii Ii.
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OUTDOOR FA CILITIES

TBL IT IiRMINAL BALL ISTICS LABO RATORY )

i)imens ions

I lie 1131. n s a  nnn ult i purpose muj tloor-ouf door range utilized as an explosive and ballistic
range t ’acil i t s .  ‘flit ’ range us at least 900-f ’eet-deep w ithout obstruction. The facil ity is usedfor obtaining exter Ior and terminal ball istics information , gun dynamics , blast loading ofstructures . niui.i,Ie blast , e ffects of lanid mines , hyperve bocity impact using explosiveProjection techniques , explosive f’oruiiimig. vulnerability of fuel targets . effects of gaseousexplosions, etc. Firings requiring ranges greater than 900 fee t  hut not exceeding 1 500 feet
can be accommodated with sonic niodifica iion to the existing range.

Weapons/Projectiles Available

This facil ity is capable of firing from 5.56- up to 57-mm project iles and 0,5-inchrockets , line wcapmi mis systems for the larger calibers as well as the projectiles are government
lunimshed. T he  facility has a 3-pound limit for HE work. For larger quantit ies of explosiv esor projectiles , other outdoor facilities are available ,

Environment

‘[‘here is no overall capabil ity for environmental control. Specilic contro l of theens Iromirm.’nt around the target can he accomplished by special design in accordance with thepm n) gr anrn nee ds.

Live/ Inert Fire

‘l’itis fac i l i ty  is capable of ’ firing live or inert projectiles against live or inert targets.
Safety (and Security) Requirements

SwRh has a lop Secret Facility Clearance, and cl assified niater ial.s and equipmen t canhe ,iccommoidated As it was the case fo r the indoor fa cility, t ine Til L out door facilities havebeen a p p mmm s e d (‘or ba lbnstt c and explosive test i n g by the U.S. Army Ballisti c ResearchL~m hor~itories Sa fe ty  Office and the cognizant DCASR office. All safety related functions arei m u r u t rolled from the cont rol/ instr tm nnmentation room. Warning lighnts and sirens are installedfor s a f e t y  purposes.

Power Availab ili ty

220 volts , 3-phase poWer and standard 110 volts commercial power are available,
Ob~ervat io n/Commun j cation

‘I’eleph on es , as well as an ind oo rfo utm.b oor in t erco m system , are availab le throughou t
• the I.it i h i ty.  Mov ie cameras for realtime observ at ion as well as vid eo equipme nt are availablewhen re quired.
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In—Flight Ballistic Instrumentation

IAS F R - P h lOl ’O( ;RAPI I\’ , A n umber of make or break circuit screen s to m easure
t’t’locitit” or triggt’r t ine x - r i r  uni ts are used for ball istic app lica liouns.

l IMING . ‘[‘inning is provit lt’t l by electronic counter clnronograp hs to ~b ) I pscc
am.’ c iirac r

I IA RDW I RE/ I I 1, 1- M h:TRY , ‘Fite i’Bt. has available two m ist rui’nentation tape me—
cu m mul ers . tine A ntnpex FR- I ~00- L and the Autipex FR- I 900. ‘Flit’ f’o mmiter is equipped wit h 14
c h annels of LS- 100 electronics allowing I)(’ to 20 kIlt record amid rep lay capabi l i t ies wi th
S N 40 d B. Tlnns is considered ant intermediate hauitl FM sys tenn i . Time FR~ I 90() tape mt’c mrde r
is equipped wi t h  14 c lna nm ne ls wit h Wideha nd II electro n iucs and h igh frequency record-
reproduce h eads allowinng DC to 500 kIlt record and rep lay capahilit r for S/ N’ 25 dB, The
1 900 is one of the latest higlt frequency tape recorder systems offered by Auiipex. Both tape
rec u)nt herx h ave been frequently used f ’uir ( m n-s ite testin g . tape thuhhing, and stat ist ical  data
,iuta lr sm s of ex ist ing tapes. A considerable amount of D(’ e lectronics is also available for these
tape recor ders in t h e  t’ve nt higher frequency capability should he m ’mee ded.

TilL utilizes a variety of ’ transt huccrs to measure pressure , acce leration , st rcss- s tr auui ,
etc. These include maniganin gages . Atlantic LC-33 , Susquehiamina ST4, and various uiiodels of
Kist ler pressure tr ,insduce ms , I- midevco . Kistler and Stathnam Acceleronneters , and a comp lete
spectrum of strain gages and associated amp lifiers and equi pment. Transducer calibration is
carr ied out ini-Itouse wit h the use of Our shaker sy ste m s , shock tube , l’BL designed
pressu mre—ca lihration equipment , load f ’rames , and similar devices. TBL has transducers which
h ave been t lesigmted and built f’or special purposes. Imi adt lition , TBL h as  a number of circuit s
m.t hich htave been specia llr designed for the function of matching transducer s and ass om.’mat c t l
equ ipu nmt ’nt wou ld cover a wide range of app lications , but we h ave arid could t ies ugm i ot lner
suc h apparatus f’or special t es t  requirements ,

Terminal Ballistic Instr umentation

i -\S I R/PIIO’I’O( ;RAPI l\’ . l’hte l’ISl - is etluipped with six ciiannuels of ’ \—rar ’  , [‘our
I ~0 k V ~‘ ha mi nnt ’ hs biave on iim)gOfla l capahihi tr ’ , and t lte oth er two ( I S O  kV ) are sin g le—

c h an nel Units. ‘ l ine I B I us a lst) etluippt ’d wit h i t s  own dark room fo r processing anti
ttevt’ lopmnng x-r ar fi lunt.

‘flne ‘ l’ IS I, bias a In ugln— speed cannera capa ble m m ) I 1 .000 fran nnesisec. Arm Elect mount ’ ‘l’ imim e
l)cl,iv ( ;t’nt t ’r~itmir  is availahle wit h thr um,’ chanmiel s of ’ 1000 to 10 ,000 psec dela ys in each
c’hiannnel. A singlt’—swt ’ t’p tr igger lmit ’kout des-icc em isunes against natIve rtem n t nit il I mp le s st’eeps

‘
~ t lnat can obst ’ u ir m,’ s .i luab le data. I’mn t u nic seuhuenc rug greater than 10 psec’, a eannn tr igger us

available t h at cant ~irogra1ni a mnuil t it t ide mit ’ eseut  Is f ’romti sm ’s ’era l tunm ll iseconds up to ses’ t’ra l
sm.’coritls . [‘ bins if es - ice pos st ’ss t ’ s t’nougln a m in~ierage t’a pa cm tv t o n supp lr- lime hig ln—speed t’annera
whic h t- m) it ies equipped with fa i l—safe lockouts. Other inig hi—s pt ’ed t’ramim ig m.’an nner as of t lti s
tv PC art’ ava ilable at I lie I mi st i tute , A ssot at  eth with fInest ’ caniieras we Itase ti liii sit ’ st- t’rs amid
editors as well as des t’Iop mmig eq ui pitnemnf

l IMING, I m m ninng is provided hy c ni na mn ter cinronographs with ~0, I pst’c accu rat ’v .
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hl ,\R l) \V lRh ,/ ’ I ’ I ’  L I  MI’ I R\’ . I’ Ul ,  inas as’a ilable nlumtte rou s oscil lo scopes ami d scope
plug — un un i ts . mauiv w mt bi special t’apa h’m ih i t i t ’s suc h as dual beautn. var iable hunt ’ u te l , m y ,  mtne ut torr
dusp lar . 4’t’inamiu icl c h opped display. etc. Bami ks of such scopes base het’nn mls t ’ ul in ton j ui nct ion
wit h as amIab le (‘— 30A scope cam nicras in ohta iniim ig multip le— c inam i nd . I in nu e-t ’o liert ’nt records mi t
data suc h as blast parameter mn ieasur ememits about tint ’ minuzi les of sm ’ru a ll ann is , s t re s s - tm mum ,’
st na in—tin nc ni ieasu re nn le m its mi  dynanimt ’al lv loathed utt a te n ials , innpu lst’ sinmiutta u iei  tr nt it ’ a s um re—
nients in blast-loaded struct tires , etc.

For the suutiulta itcot is recording of multiple event Is in a t m mi t e  co h e re nt  t asiiion st him ,’re
f’requeuicr response in the low t’requemicr’ ac ot is t i c  nangt ’ (be low 5 kIlt) us suu f ’6 e i t ’nit . a
niumh t’m o f oscillognaphs and strip c h art recorders are avai lable ,  l’h i~’s~’ inclutle a 1 7— and a
36-channel (‘l’( ’ Recording Oscihlograph with associated galvanomi teters ( f ’or a number m if

frequency raniges) , as well as ( F(’ Galvo Driver Circuits . a CI’(’ I ~—c Inannel t i imeet print
oscu l io me raph , a Muller type ‘‘W” oscillograph . amid all necessary recortf process ing equipmilent.
Additional oscillographs are available if a greater nuuiiher of channels are P. qti inet i. In
addition to osc ullograp its . wt ’ inave a wide spectruni of recorders including 2— and 6—channel
Sanihorni pen- mecm rdt ’rs . ~s 1misciey X-Y recorders , etc. Tine Sanhorn recorders have heen usetl
to rt ’c mir d displace ninenit—t inne histories of ballistic pendulums during ballistics test ing.

Sss RI bias a Gerber Digital l)ata Reduction Srstem ii  Model GDI)RS-3B w btic hi has been
used to auia lv ,’e oscm ll m mg m . iph traces . osci l~oscope pictures anti other analog data records It
will he read to I (,r~ inc h. Its output is punched earths in a format chosen hr thte operator.
‘Fhest ’ car ds are puunched (t i nt on an IBM punch card device associated with the Gerber wh’iich
a llows b r  adt iit ional t iata to he punch ed on each card if tiesired. as well as the automatic
recor d read-out. S w R l  Itas a Vanguard Mmmt ion A nalvien for analyz ing hiigin-speed fi huti. ‘FBI,
persu um iute l have t’omts i t lena bf e t’\ pen iencc in the reduction of ’ data from records botbn thirotig in
t u e  tise o f sucii eqUipnnient anti wi t h batteries of human data reducers.

To obtain tenit iinal bal l ist ics thata where t h e  target us placed under load prior to impact ,
a 200,000—pound , c losed—loop controlled, h ydraulic testing macm ine is avai lable 1 m m this
app lication. ‘[‘bit’ h iaxm , il rt iac iim ne is capable t if apply ing loading along t h e  vert ical and
lnori ,’m,nta l axes.

(‘\SIP BULLIS FA(’I LIlIES

1)imen s ions

‘[he (‘amp I3ullis I’ ,it ’ u h i t  r is an outdoor range f ’at ’ ih i t y used for explosive amid ball istic ’
tu ’ s tm m m i ’ . I bins is ant .‘%, mn nm r t a e m hu l y  controlled hty Fort Sam I houston , TX. Sw Rl h as a wm i rk imtg
a rra ngentent wit h (‘a mp Biillis t o ut i l ize i ts faci l i t ies for govern mnient—sponsored pr mi pc ct s for
iinm nn g of large caliber l i ro te t t u lt ’s f ’ronn arti l ler y weapons to large quantities of explosives.
Thus f . i cm f i t r ’  is  hncate ul I S mules fror t n SwRl and has ann established range area f’or performing
tht ’ ahu mv e nntt ’ rt m i u iu ned te s t mr n g .  I’ Ite esta hlish it ’d ball ist ic faci l i t ies are approx imate lr- 500—feet
wide by 2000-feet long. Iloss m, ’s’er , (‘anip Bulhis bias approximately 100 square miles of ’ rea l
es tat e , mind t h e  capabi l i t y lo in  rami g es largt ’ u t itan 2000 feet exist s .  Special perm issiout fron t
Ii in I S,i nm I hm us tonn of f ic’ i,i ls us rt’q uumred for r.unges in exc ess of 2000 feet.
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Wea pons /Projectiles ,‘t~-ai lab le

I Inns b , i c i h i l r  us capable mit  f iriung anir large caliber pro les t i l t ’ wh ic h is fired front an
arti llery sse .ipon sr stem. ( ‘anni p Bulhis of f i cua ls  require that ann~ large caliber proj ectile f’ireti
be stoppe d sat c l r  wi t h nunt  the con h u e s  of the range. Ihnis l ,it ihi t ~ also has tine cap a hi h i fy ot
d c ’ t onnat i u t g ex p hn sms e c h anges up It) several h undred pounds of rN I eq im isa l e nt .  All large
ca liber st capon s y stcmmn s . projecti les and e xph m s ivt ’ wa ni i ea t t s arc f i i r um ms l mt ’d by t hit’
gove rut rite nit.

E~nv iron men t

‘[‘here i s  no mw era ll capability f ’or environmental eom ntrol . Specuf ic control of tine
eu tv iron ’m mm ient around the target can be acco uniphished by special design in accordance wit h tite
pn gm .ini needs.

U%e/lnert Fire

13 m t h i  l ive and inert projectiles can be fired against live or inert tangets.

Safet y (and Security) Requirements

(‘a m p  Bul h is , as an Army facilit y, has local secu rIty including Mi l it a rs Police. (‘ lassif ’ied
nt nate nma ls and equi pment carl he acconnmodated , Standard government safety regulations for
operation i’m) ba ll is t ic amid ex p losuve ranges are applied.

Power ,‘~~ai labilit y

Because it tine open nature m i t  the I aci l i t r  . all t iata acquisition t’quip itnent is hit)t ised in
nnnoh ule tr ,iilers controlled by SwRI, 15 kW power gemierationi f ’turnishing 220 vol t s , 3—p hase
and Il 0 vo lts . 60-cycle power us available.

Obse rvation/Communication

I elep hone as well as radio comuni un ca lion is as ’ ;um la htt ’ t htroug hto t ut tine fac i h i t , Mums ’ it ’
camnter ; i s for real t m rn n e observatuon as well as video t ape eqump nlemit arc avai lable w ineni needeti,

Instrumentation

Sarn ie m ns trunnent a t i o ni is available at thins tam . ilit r as t inat dest ’rn bet h f or  tin e I BE,
facilities. Time instrumentation is brought fro mni Sw RI in m m nobile trai lers. h Icas’y equipment
su pport suc h as cranes , forklifts , I’ m ull~hoit ’rs , f ’ront loaders , e tc . .  us ava ilable b ’rom n’m t ite Anu t t \
\ losl of her heavy equipnflen f cu min mnonly needed f’or I hiese a ppl lea t i m  m i s  us also ,ivan lahle in Sami
Ant on io.
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l) .\TA Il, ’~Nt)L lN(, It Ro (’ I-sS l N( ;

DAT,.~ STOR A GE AN t )  RETRIEVAL

The data col lected at thest ’ t. ie i hmt i es  ant ’ in time for u m of p h m m t u m e m uphs ( op tmcah , s — m a r ,  r im

sit a th u st g rap h I, mi sci hloseo pe traces , ana log r ’ ~ o rt i nu im ’ s mu u it au ’ nt ’ t m c  t i p e . vi dm.’ m m tape. anti
btm g it—speed t ’i h i t t s . l’hit ’st ’ thata are either n t i , uu iua l h y reduced or du g u t mi c d h m ~ the ( j m.’rber
nniac hnne. W hen nt’ m, hu m ire d, t hne t iata are ke~ p u m nc hied storage is as ,mml , iI ’ I e on either d isc ’ or
r m m , i g n ie t ic  tape.

QL ’ I(’ K- LOOK ( A PABILITI LS

Ph mt mmg rapb is are available from I m inute ( t e s t  s i te processin gs ) t i m  I day after the te s t ,
Data reduc tnu  on I noun pitotograp ins requires at least 4 hours , depen ding on ti me rec m mnd Iengt It
arid tine extent  of c l , ita t i m  he ex t rac ted  fronii tine piiotograp hs.

PROCESSING

System and Model

Sss RI is equipped with tw o prognamuni able tenminals (Data General Super Nova ) . one
high speed and ,un uot hien of moderate speet i , used to at t es s  connputen sys te m s nat ionwide.
The h i gh -speed ternniina l is used pnntiarily svith a (‘YBER 74 mci .i dedicated °~mOO baud
transmission line and gives time s ta f f  immediate access to one of tIm e nnost powerful co m nputer
sy stem mis ,uva ilahle anywinere. I’ lowevem w hem i time need arises because u m f  unique app lications
pr m m g r , imm t s as’ai I ,ihlc on other contiputen sys te ms. the moderatc’ speed ter m m nal us usc m,h , over
sh ared access transmj ssj ont lines (2000 to 3600 baud) . to give t Ine staf f ’ acces s to dm 1 f ’c rent
co mniputer systems from c m nast  to coast (e.g., IBM 360/85 , Univac 1108 and ( ‘I)C-6600), flnis
tec hnique is limited only by v t m i ce grade transmission lint’ fac i l i t ies ,  Num umt ’rou is te lety pe
ter minals throughout tine I nn s t i tu te  enable tine staff to use conversat ional tec inn inques on
severa l different cm mm m m pu t er  svs tents  having on-line tinn ne-s lnar i r tg All •\l ) l~ eq uipu mm ent ant i
serv ices necess ,inv to prm m vmthe support are neath i lr avai lable u m n - s u t t ’,

As t ime pn i mnman ~ m m f t - s i t t ’ t ’ac il itr . time ( ‘Vi l ER 74 computer sys tem has hiart iware
c.i[)abl l i t ies f m i r  ~‘me nf ’ mnn m ing sc iemit i l ic on J.ita processing jobs amid includes a 13 1 .072 wmm rd
memmn orr’ e’ ,uc ii word c’onnta ins 60 hits. It has a powerfu l proct’ssum r annd I S unpub mi nt put
c h annels ~m mmuu i e c t e d to 14 peripheral pnim ct ’s smm r which tan handle high—speed card readers .
inigh-speed p nm niter s . tape dnis’ t’s , lange capaci ty  nantioni acce ss discs , plotters and te it ’process-
irug eq ump im ne ni t - Wit h this f lexihilitr of inpu t output ties net ’s and ant internal prm.’mt’essiuig 5~ m.’ t’ m I
of ’ 100 utsec  , the t h rough put of ’ tint ’ system mniake s routine jobs extreme ly econon mical. The
(‘onni puter La h’s ii ug h i-speed lenin i nal wi iichn st il l read t’anui s ‘it 600 per u n m ute amid print t i m
1 000 hunes - ’ mtnin via a tughi s~m e e m i tr , inn smm nissu o nn line gist’s t Ine Insti tute sta l ’f’ essentia lly time same
kind of access and res h momi s e that one would I ma s c at t ite coniiptuter site.

In adtiition to t Ine f le x ib le  h ig h —speed te m mun m nal .  Sst RI ltas ,i Ilt ’w lt’ t t — I°at k , u m ’d 11P2 I (f l ) ’\ ,
24 ,h~

)) m hm g i t . i f  tm mu n n l ’ m t i fe r .
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Language

Bct’ ,mum s t ’ m m f ’ l int ’ fl e x ib ilit y ui ’ Ilk’ Sss RI cumml pm ul , m t mon s y s t t ’ mm i ,  v i r tua llr anr u n a p i m u
conniputer ha rtg u iage m n iav be used. l l u t ’ f ’o lh us s un g l ,m mi g u iagt ’ s art ’ rou m im n t ’ hr u sed at th u s f i m , m h i t r

I. I O R l  R A N
2. ( ‘UMI’\S~
3. ( ‘0l31 ’nl

-~ , 1 3 \ S l ( ’

‘l Ink h a l . m r a t m m u r  is ,m ut ten mi hen m i t ’ VIM (( ‘ l ) ( ’ ’ (u(m O ()  User ’s Gnoup ami d I ( ) ( ‘ LS (( ‘ I)( ’ —~ U0()
( sen’ s ( m  omip I a” m.l h a s  ai.’ t’ m.’ss to t h ese cnn tire user ’s libraries ,

lupu t (J ut ~nni n Op h orns

I. o h) )  Huid trans rm nis s nor t  line h ig h —speed ter mina l)

2. 2000 t in  3 ( m ( I ( )  baud tra imol t ission limit ’ I unotherate speed terntimi al

3. ( ‘ and nt’adc us I hO)) cpni

4 . Limit ’ prmnite N ( I  21)0 cp m nt I

Ri,’:m lt iinit ’ lit It ’nac ti oun

Ihe ill’2005( - Real t im rm c ’ I)ata ,\cm ,Iu isit ion Sy ste m for SVm RI comisists mit ’ Ii mum mmmot lules .
t he I- iu ej n e  I , mbom rat u m rr  Data A cqu is i t ion Sr s tem , t ite I ngint’ Laboratory Sot ’twa re
I)t ’ve lopnmt ’ m it Sr stem , tIne I iP2() I 9 ,-\ I)a ta .- \e qu is i t uon m ‘I’e r rt t imia l . a nti t h e  -\ uual u ’ mg - tu u — I) ig ita l

i ts e nter S’~ s t t ’tB.

‘Fhne I ngmne I a hm m r, i tm mnr  I )a t a Act iuisition Sv st e um n is eu mm ) t ’ b ’um re d anot iuitt an IiP2 I )0.\
24 .000 ~I i e u tai conipuiter. I me sr’stem u t h a s  “~O0 ana log input c’htanne ls . a d is k ‘.torag e e apa t i t v
m m ) ’ 2,5 million words , an \ SR35 te le t v  pe for operator control anti system output , a
hugh—speed paper m .ipt ’ rea der , a communications line t o ) tint ’ so t t w ,ire thevelopmiient sys ten m n
wit h tnamnsf ’t’r rates up t i m  ~4 ,S00 st ools ‘set ’ and .u k’ ’y hu u ,ur ( ! m.h nsp l. i r ’  unit t u m r  on—lint ’
m u on liii m u ’ ‘ m f t ime sr’ stt ’mii ,

l i e  l’ngmne I , a i m i m r a t m u i m ,  Smm lmware l )t ’ uu ’l um pme nu t S r s t m . ’ im m is ak in configured around an
IIP2 1 OOA .‘ m 4 .OO() d i g i ta l computer. I quui put icmit inn c’ Ioudes au inncr enn t ’mita l t ’ m b ot te r .
2,5 million st intl tu sk so mr. ige unit , two “-track iu iagm m cl c tape units , arm optica l card reader, a
hi igh—spt ’ t ’ (t paper I a pt’ me .m (It ’ i , a in mdli -s lut ’et l paper tape pun cii . a 200 m u nt’ ~nni u n I inc prm inter , an

~,SR33 t eh t ’ typ c . ari d a comni nunitat ions line t im the data acquisit ion s v s f t ’ m m n.

I h~ ’ 20 1’) l), it,i ‘\t -mhuisi ti on I’erm inal is a ham. kum p data lu ~ ’et ’r b u m  t he I u m g mm im. ’ la hm ’ m ra b u m r r
I ) m t . m  ‘ \ s mj u i s i t i on  Svs tenn. flit’ term innal ‘ s i l l  sequentm . i lhr sca n SOt ) analog im iput channi c’ls and
st -ill r& ’ t m m i u f  f lit’ data on a Kennedy I 600A m umag neti t ’ f.ipe unit af 500 ci t ara e t o ’ns see w nule
n,i t m , , w ith .m 556 I3l’ l densu t r
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l in t ’ \na h u m e ’ t m ’ m ’ I ) m e m i , i l  ( m u m ~~’ t’m tm ,’n ~“m s t e in  l i i’. beeni ult’’~m u’ uu t ’mh I i t u h u m m u ’ ’ m u t , I  mu inc Ii m n u u
sar ioui s Sst RI I ,m i m u m m , u t m u r m e s  . iuu ~I a lso T m  m u u \ c ’ u i u l , i t , t  on , m m u : u i m u u  m m u , m ’ m ’ m n e t m c  tape - I due nt ,ml l u nu mu
t m r  u m , e s s u m n g  m u t i nt ’ )‘e unmu , ul I ‘e m m m n p u t e l  Ss s t c ’ nn .  I he s m ~t ’ n m u Is ‘ m u u t u u ’ m u i s ’t l ano unud t ine
Ih1~2 l H) S l) ig i t a h ( amn put t ’ u .  ,.\lI li .imu , i l u mu , i m nnpu ts  , um ~’ s m u n m u ! ~ , um uc ’ m m m m s I s  sa mnm plt ’ h  amid i n ehi h , Ih uenn
p t m e m,’ sst’m.t , h r  t int ’ h l l ° 2 3  I h( ‘ Iune ’ h i—s p m.’ t ’~h c t .m t a , iequu smt ou ~u u i ’ .~ ‘ t ~’nn. \ l t ’ - -, ~i l i t ’ is pr m t l u i m . ’ (t
t m , u  t Int ’ II l’ ’~~’ Ii I 

~~~~~ 
h u n t ,  ‘ l int ’ i\c ’ \ i u i i l u l  l ) m s t ! u \  ( un i t  us t ime il l 752 \ ‘l e le pm nn uo ’ r .

‘m m O t t t ,u ic ’ c .ipa l’iilutr i s  ~oufi ,’u uim, ’~1 ii u u i i t o l t hi t l(( S I h ush ( u u tn m d “,\s l ’m ’ mlm ) u n uum i u um u u t ’a t mu )L
st’ i th m ,i l’~’m ’ , u i i m m n n t ’ i sem. m i l i u c ’ “m t  s t t ’ im i .

I) lSTR ll3L [ 105

u u rmmar ounud t unit ’ us imue i u  hr dt’pen dt’n t upi mum t ine i li u m mum nit m ml ti.i t i  to  hi.’ p1 m~ c ’ ~ ‘ 1
1 nn i in m m numnmm —rt ’a l t uu i ue Throughput of ’ time Im mg bm —s p ct ’th tt ’n m numial is lOt ) utset ’ .
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-\\ NL ’ ,X 5 -  INTROI)UCTION

OV I’ RVI I  ~s

I hu e l’\ p l m ’ su s e  I ) r u i n ia i t e t ’ I)t ’ partnt ut ’ u t t  of ’ the SA l  (‘ m mrp o r ; m n um m mi  t o m i d u ic ts  t’ngmn ueen ing
dm,’ sm c ’ mm annt l dt’sel pm uu c ’ni t pn mm m ’ r a nnn s on dt ’ s ’ i t t ’s am i d s r s t e m m m s  t lmat  use t ’ x h ’ m I u m s m s- es (m r pr~ pt’ l l a nu ts .
~b m c L u t i c  f it’ h u h s u I  mni tert ’st nmi t ’ lutle sn um all  , imnu u s  ,mnt i m ajor t mhi bt ’n ss e .up m m u s  Lu m un n lum n m t m m umm ,
c .irtnt lg m.’ - ,u t i u u . u t e d  u lt ’ s i c es , c’ lmt ’ mu ni c a h ordntan nce. uutderwater  ordni anct ’. and mmtms s mlc  c uum mp m m —
nne nts . lui s u i pf ’ mo nt of t ime eml g m net ’ r mmi g st .m f  I, ann d under t lepart u i ientah su i pe rvm su umn.  are t int ’
Olu lni ,mlt t c Model Sh op. I. m m i t i um ’ig and ,‘\ ssc ’mn blv Fac i l i t ies , am h R . mi u m ’ c ’ ‘1 t ’ s t i m g  l’ u~ i l m t u t ’s,

I hut ’ S ‘S I ( m m r p u u i u t u o n  is Iocat t ’tl in ( ‘ot’ker ss u l l t ’ , MI) , 7 miles nort h of ’ Balt imore oni
\ 1,ur ~ h,mnd Route 4~ m m l i  a pp r m n x iu m i a t e tv 80 acres. I h e r  o f f e r  the spt ’c ia hi i t ’d anti precise r ; u m iuu t ’
mns ur umne m i t a tnon ess t ’ml t u m i to the dt’s’ t’ lop mneunt . test ing m m i th eva l uatu m m n m l  \ t c ’ i ) u m  Iii s\ stent is  m i t t
aum nmunut ion t ip to and inclint ling 157—intu i t .

flue I’ m ri n tt a r~ ponmit m i t  c’o mi f ae t  our use mt th u s fac i l i t y  is Mr. R iehu ird ( Str ,c ’ k la m ud .
51, u u , e e m  . h \ p los ise Ordnaiuce 1)ep irt m mm ent - te lep h o ne 301 - ( mhh — 1400 .

( I \ h  RIC AIRCRAFT SYST I’~ 1S (SUBSYSTEMS ) TESTED

lI u c ’ -5 , -S I ( m m p m m l , u t i o m m  hi, is b ,m c i h n t m t ’s f ’mm r ba l h i s t m e u I I v  t t ’ s t m m ’mg ill amr er , m l t  s u s t e m n t s  anti
subsr st t ’ !t is, Sm ui a ih f i ’ t t ’~l— intl not,irr — s t - i l i g  a incra t t  c-ann he acco mi tmn no d mtt ’t l. I I lm. ’ h ic ’opters c o u ld
la mi m i on ti m e plant grounitls. I ( ;t’l~ t in bloc ks ant ’ also usetl f’on t e s t  pu it s ulne r.ui i i i

S t ’ RV I V ,.\ I3ILITY VULNERABILITY OVL RVILW

I hue -5 SI (‘orpo ra liom i nm rt hnance test ing e ; ipabi l mtr includes t hnn ~’e n iud o m m r  n amuL ’t ’ s I ~
() int l

70 Te s t m u d  IOU r inds ) anti thmr t ’t’ outt ioon nau m.’ t’s ( t h mrt ’e 1( 11) l u m o t  ra nges . l nnt ’nt u m r
ulh~m.’nt hma r\ ’ pnojt ’ t’ t i lt ’s less t h mann 20— nn um n unnay he tint ’~I mn is io lt ’ . ill ( Im ig i m es.p lo s us c  I p u m m i e c t i l e s
up t m  ~s

”.u ii iui m u i r  he f ineth on t h it ’  oumtdo im n r ingt ’s. -5 low sm, ’ lo~,’ ibr  (undt ’r 3(0) f t  1sct ’ I gnm.’ ntat le
range is Is m m is , m i l u l m l e  (400 mmtt ’ters ).

\( ‘( I SS

S c ’ss t in t ine SA l  ( m m m ’ I ’ m m m n . i t i o m n  is my ro .md , I lie ph iu n t  is app r i rs m nu u .mle l r  7 ummi les  u tont h i  of
l u n t e r s t a t e  (m ° ’S amid I nn ii he st est  m l  l u t t e rs ta te  ~ ~, I l e hn c nm p ler s  could be ia mtt l t ’t h m i ii t Int ’ p l .i iut
u ’ I m  m mnui t is , 13i l t i nu nort ’’s l(V ~ I A n r pu m r t  us 3() i t t i l t ’ s ‘ouii l t  st- t ’st

M -~I NI I NANCL !I” AB RICAT ION (‘A PABILITY

i hu t i es arc as a i lah le ton m n iam nntem i anc ’e an d fahrm m.- at ionn ol ste .n p m m lm s s v s t e n t m s  amid
a n n i u l n o m m n i t i m n u m . is we ll us igs . f i x t m i m t ’s , ami d s;nt ’t’ia l r ,m m nm ! e  imnstru uu inenntatuo n i .
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I ()GIS 1 lC .~I,. SUPPORT ( A P..\131L1’I’ IES

S tu  m i m i c ’ ) .u t ’ m h m t m e s  a re avai lab le I m m~ stor igt’ m i t  up to 600’) pou m uds ml e x p l m  os i t s ’s ,
pr mmpe l lamu t s  amid m. ’ lated u m m u h m m , u u u t s ’ c’ o nm m l ’ iouic’ mt b s , Im r( itt’ t’t i les up to 5” - m u u m n m  c an he rt’loat lct l.

INI)OOR FACILITIES

(
~.l’OOT -~Nl) 1 00-YARI) INDOOR RANGES

I)iiinen xiii mis

h i m . ’ 3 0 ’ f m i u m t intl 1 Li0—yarti n, iu im ,’m,’s ant’ located adjace n t to one annoth ien t mnitler -SAl ’s m a in
pI~~nt t. m c i h i t r  . I he~ s h are a co m m on 1 5— by 20—foot  f ’ining room arid at ljacem it I 5— by , 0— f u m m m t
in s tn u u n mme nn tat i o n l  rom )u it , A m im t h mer  Ii— by 6—foot in-strt i it te nitatior i roommi is hm ) t ’~i Ic ’ ol at t h e  entl m i t ’

t int ’ I t ) ( ~~s i r s ) f u ;  mm m g l i m i t ’ . ‘l ’ bme f ’m r u m me la m es are 6 by 6 feet conis t r u mcte d of ’ nemn f’orcet f t m m m i c’net e.
S. u mm. l h u m t t s  ire Inc ited it tine t’nJ of ’ c i t - h range.

‘a puns/ Projectiles Available

Martin barrels in all stanidant i c i l i  hers up to ari d includin g 20—mm are available in
at ith iti(in to nnn tnr spec ific svt ’ ipuuni s mi t ’ 20— mit nut or ii mien.

I.i~e Inert Fire

13i l l , ‘S P (armor pienc’ inng and .\Pl (ar m or pmenc ’ iutg incem ’m dia ry ) ~~~~~ It ’s u m m ar be firet i
onn I hm e se ramtgc ’s .

,Safe t v (and Security) Requirements

Ran ge s i  lt ’ t r ’  req uu ire rnnenits ire avai lable on rt’t luest. Stant iantt sai ’t ’ t v proce dures .
m nc ’ludi nng sal et in itn’r locks on range d m m m rs ire t’ mtnp lor’et l.

Power Availabilit y

l m m itt en us available at I 10 , 220 intl 44 )) 5 ,S( ‘ (60 arid 400 e r t ’le ). Plant uir is also
is ,u ila h It ’,

flhservation

I m,’ s ts  mum i)e mmhs e rved direc ’ m lv  or via ( ‘( ‘ I V ) t’Ioset l circuit tt ’lt ’vms im m m u I’

In- Fligh t  Ballistic Instrumentation

~w )‘ I (x ; RA h~hl y . Om ne h: ustt .x Model WI ’ - ~ h igh —S peed ( a m m mcr . m ( m l ) ) ) ) ) )  t ’r a m m nes st’t’
Mm m I m I  K 200 1—H h ig h —S peed ( ‘a mn mena (9000 f n i i m m t ’s ,!set ’ ), mimic I Ir ’ ca mn Motlel K 2O~

) an d omit
h i t  m uua nn Ku ol , ik h lm g hn —S pee d (‘a unner m ( 3000 f’ rau nne s/ st ’c ) are available. All in ,use I O0— f~m mt
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m m n , i g, ui iu u e s , sto I-meld h ’ mni ~sioni i’ las hn X -r , iv Sr st t ’ i t ms ( I  8(1 kV I ca lm Ic u sed t m  p i n mi t m m e n . i ph

thrt’e m m r t ( ; m g m m m m l mm. ’ tvs , Iss o n m n m m ,’ro fl isb n uu nmts ire as u m l , ih le is  wt’li is m i t n i h t m p le m i t , i h i m s m. mph
t . i i l m m. ’ m ’ ,is

l lM~\ ,  I’hnnee 1.5,1 . I - l s ’t’tno n it’ ( ‘ muntt ’ ns I Sl moht ’ l 3hI ‘S ,inud thnr m ’ c ’ I t  h S m.’ l o t i t ~
m m m l t p u i t t ’r ( i uu m m u m m u _ ’ i m p l us (Sh o u ld 40 10) ire used I n n  f u nning n u neas u unenm uen i ts.  Stanida rtl

1 000 oil ! bli1 s scc .ini.’ used for canlicra timing.

HAR I)W I Rh- , -\ ( ‘ on. olidated Flecfrotl namics (‘orporat ion I ~-(‘hannel Recorder
Sh m id el 5 - 1 2 4 )  us t ised for rccondim ig. Mt m htn p le osci l loscopes arc is ,imlab le , Strain . pc / i-

e let t rue ,  pressure , t herminocouple anti soum ’m d level m nea s unem mm e ul ts innay be m a d e.

Term inal Ballistic Instrumentation

‘5 11 mnistr uu nit ’ m nta t u on  umse d for in—f l ig h t b a hh mstnc  measure mitt ’n ts  inc ml s o u uiset l I n n  terminal
bi ll is t ic nnt ’asuremen Is ,

[ tnt iro ,in nenta l Simulation and Measu rennent

I , m l , ie t  uuu .m te n i .ml s , stt’.i pi m uts . on p rm nj t ’ c t u lt’ s mi m ir he temperature (and iuumn idmty
c’ mmn dul outed Ii . m u u  - 7 5  tim f 260 degrees .

t~ h 001 INDOOR H

I )u umio ’ uns ~m mis

l b s  “)
~ h m t  Indoor i~ . i lm et ’ is h o t a n m . ’J in the I ott-’ Velocit y Test Built iung. ‘J’he f in mu ig

tu n ne l. st in mcii is . t ) m m~ e grot mno h. mineasurt ’ s ~ hr S t eet  an d is const nucted t i t  rein form . m. d
c lO t  m u l e .  ‘S i t u m u iu ’ I i  p numnm .i n i l r  in i t m,’ u t o te d i m i r  research intl deve lopunn e ni t o u t  grenade animu—
nition arn d , i ss o cm , mt ’d 55 1pm m it st s t e m i m s , th ins  r , mm m g e tan ,ilso m he utm lm ie d f ’or te~t nuu g s u mma ll annu ls,
FIne range t e rn u nun a tt ’s m u ,i s , m i m t i  built wi t h a steel plate be i imnnd ml . An m m u st r t i :m n cu ib at mo ni  roonut is

,jm i a. t’ul n to t h u  f ir ing int’ l.

Weapons . Proj ectiles Available
* I h u c ’ t i  s ’eloc’ itr pm m m c c t i h e s  tip to .3 ( 1 c , i hm hen iniar- he tired. Low s ’ eh m m m,’ u t r  ( 300 Ii set ’ mum

lt ’s s i lif~ to 40—u mm mun i u u , mr  he m m c m i ,

I 1% I inert I’ ire

Intent  m m , u i ,  m,’u ml u , m m  ts t ’ i ; m onn s  on m lr rit.iv he fum cml. A ddi t m omtah t’ .ip.ib’ i h i t  cs of linus .irige .mu ’e
-‘ iden mi m. ii to t h in mx t ’  ml th u t ’ 3 (01 m m m i  mmmd I 00— ”m ’ a rd lnnd m mur Ran ges.

I
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OUTDOO R FACILITIES

QUARRY R-\N (; I-

I)innensions

l’lnret’ I ) ) t ) — t i m i m t  i’.ul ngt ’s are lo nca t ed inn inn ahanndonnc’d uh i i arr v . fine t im ree n.iuigt ’s are
.im !i . iet ’ u t t  to one ,m m not hier and are enc lm sed t im t u e  tirst 7)) f’eet I I 8—inc - it stee l tube f u r  30 f ’eet
anti ~-focm t m m l i ,  m o t e  tube for 40 t’eet ). ‘rite ranges terminate in a rein forced eomte i e t e  sand
humiken 30 t t ’t’ m witie , 12 tt ’et h i gh and I 2 fee t  cheep -S I—toni monorail anti f ’ork lut ts ire used
to n t inet ’t I m an o t lm m i g. S building 1 000 it— I wit ht  i n s t ru un ie n t i lmum n anut l loading rooms is located
hehinut l a rt’vet n um t ’ mn t A reinforced concrete tube 1 2 feet in diameter. 12 feet deep us also
ut , uul a b lt’ 11)1’ s t a t i c  m lt ’tomi ition of lIE ordnance.

%Sca pomi’~ Projectiles Available

h m no itt tiles up t i m ~— u nc ’h caliber u m ma r’ he fired at th is range. I)c’pleteth urannmum may also
he fired at tIn is r , ml m g t ’,

Lis e Inert l ire

,S P. imic ’en dma ry . anti H 1- projectiles mm m iv be tired .

Safet y (and Security Requirements

R . uu m g m. ’ s a f e t r  rt’t l um nc m u ient s . im m. ’ as - a i lahle on request. Flue area us secure I b t ’ l met ’ intl
iii urIs ehi t ’ck ~m v pai mol l iu me guard ’ ),

Power Availability

Pu its en is’ an Ia hIt’ at t hue quarry is juitiged to he ad equate for amur’ c (mnicdlvabl e test needs .

Ohse rtat ion,

Di o’ c t  ol us t ’ns , i t u mm i o u t  III tests 5 riot a l l mm ss t’ mi.

l u - h -  lin ,~1mI and Terminal Ballistic !nstru,nentatiun

Sue fl it’ m m) f o u l amuj I ( )( )  Y i , m /  R wiu ,u’ ilm mtunmi t ’ r t ta t ion.

I- m it i rmu nmenta l Sinm iu lat ion amid Measurement

‘5 t em m n p eratu m rt ’ con t hit io mning I m m m ~ is iiic’ i tt ’~i io l).it ’ t ’ l t t  to t hit ’ ramigt ’ hu i l d m rng (840 f ’t 3 ).
I hi m ’ I umm ~ l o i s  a ~~ liv 7-Ioo t d i m , \l a n o ,’ l i a ls tarn he m.- ondmtuo mn ed f ’rom m n —I O U to +200 dt’g mt ’es ,
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I)ATA IIA ND LI NG /PROCESS I N( ;

l )’\TA STORAG E AND RETRIEVAL

‘S \-‘anguar d Sl otm m m m m Au t , ih r icr (Model M— l ( u  and two Bell arid I I m mwe l l  Motion Slimil y
Protector s ( Model RI)) art’ ust ’t h for data reduction, I)ata tail be storcth on computer card ,
mm i a g mmctmt tape ari d disk.

QUICK-LOOK CAPABILITY

[ ug h -speed film and x-rays can he pnocesseth in less t h an 30 minutes.

PROCESSING

System and Model

A General Autoniation I 8 ,- 3 ( )  co nnnputer sys t e nit . an IBM 370/ 165 computer sv st t ’ m u i an d
i i i  lr ’mter data Model 7() computer support the testing done on the ramu ge. Tine 18 , 30
background partition a m y  also he used to eom uiiunm icame with a vari ety of conniputer s\ sten u ms
such as tine IBM 370 f’amm ly, t Ine (‘I)(’-oo OO anti t h e  Univac 1108 computer sV st e um ms ,

l~umn g uage

I’ORTRAN and assen muh ler languages ire available on t h e  IS 3b, FORTRAN amid
OBOE are available on t h e  IBM 370.

Input /Output Options
I

Standard J O  options ire available (including time—sharing). In additioni, a
Tek ’ num n n mcs 40 14 gr ip bmi cs CRT and a (‘ALCOM P 738 zip- m ode plot ter are available (in t h e
18/30.

Realtime / Interaction

‘lime si man mng us , m vim lahu h e on bot h tint ’ 18/30 ami t l 370.

DISTRIBUT!ON (Turnaround Time )

‘Furniirounnd Ii nine us m l  mine d mate orn tin e I 8/30 amid overni igin t on t Ine 3 0.
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A N N E X  T -  INTRODUcTION

OVERV IEW

‘line Bioph y s ics  l ) i s u s i m u l u  u I  t h e  Iu i mm m umt ’ , lucal Lah mm r .m t o r\ ’  is h m c :o t t ’ s l it  I Iu’ u ’stoo d
,-Sr s eu u ,u I, MD, appr os muiiate ly 4 miles south ‘I I n te rs ta te  m ) ~ o ut \l,ir r l , m u i d  k ite ~4 flit’
Biop hys ics Division. w lumse nu ission as pnum ni. p.il responitiemi t t in t ine Riont ’slmonsc to ~~~~SV oum nd Ballistics amid allied pr mgn . ul m m s . bia s been t he soit ’ prov ider m i t  biolo gical u l . it ~j for th is
program. These data has t’ f)t ’ t’Ii used hr ss t ’ .uponi designers intl svsteum us anna ir sOs agt ’ u m t i es t o o
develop, um ’nprove, update . ami d m.’va lu , ite \t-e.u pom ns anti mnn umi u I mi ni s , Principal im s c ’ rs of th us u t u t a
have been ,.\MS,A A . J’FCG J\1I 51. I RAIX)(’ . wea pon des ig unt ’rs t bmrough fimmi ). anti sr s tems
a mialv s is agencies through I)oI). I)uri mig the R&E) ph ases od ’ munitions th eve lo o pi t ien n t
p ro g rau mm ’ ,. t he Biophysics Division has been called upon ttn provide gu it i . im icc and I.ut, i
th rough consultation and or test  evaluat ions.

,‘Sdd mt ional res pom ’isi hilit es include the test and t’s a l ua t imm n of pensm)nnel a n m uu m in amid
con tri buting s igniit icantlv to both mil itary anti civilian R&D prognanuis iii t h e  devetopm nent 01
es a lu a t m on  criteria for body armor. Other areas of m nvestigat iomi include. less t i tan lct li. i l
weaponry (including Soft amid Sting RAG). Future Rifle System (‘anu dithates , Pensom ia l
l)el’ense Weapons , Fum,’l , Air Explosives , LAW , DR..S.GON, ant I ‘lOW user hnat a rt ls iii
enc losures , effectiveness of the “Hot Noise ” conce pt for 2. 7 5- inclt rockets amid mi uimenous
other contributions to the national defense ef ’fort.

The pnmarv contact ton  this f i c m l m t v  is Mr. Robert R. Ingrauii. Jr., (‘h id ’ m i t  Rio—
dynamics Branch, telephone 30i-6~ 1-3 248 ,

(,ENERI( AIRCRAFT SYSTEMS (SUBSYSTEMS) TESTED

The Biophysics Dnvi sm m mui is unsurpassed in i t s  ab ih i t r  to test amid evaluate the
antipersonnel effects of projectiles anti fragments and the ut i l i ty  ot ’ ma n iua us type s o f iomd r
. i r moo r  an d other protective equipment.

SURVIVABILIT Y, VULNERABILITY FACILITIES OVERVIEW

There are three indoor ranges and t s t o m  outdom >r ranges at Oils t’aci h itv in sthich inert or
ince ndiary rrm ) lec t i les up t o  20-mm may he fired. In addition , a gn eui.m ~h m. ’ range I
dctm m ’ itnng small antipersonnel weapons). a 2-inch shu o ck tube , ami d a flame f acm h i t r  ire also
asa i ha t’ m le for use. The Buop iny smcs Divusion also has access to any of the ran ges u t ,‘~bert lee mi
I’ru is rig Ground 1mn r  t e s t s  using HF or pro t ec t i les larger th an 20-r’nm.

Primary acces s to Edgewood Arsenal is by highway s’u a In te rs ta te  95 arid Mary lamid
Route 24. Helicopter and ligh t aircra ft se n’ice is available at Weide Field , Edgessooth
Arsenal. li eas ’ ie r n u n ,  ra f t service is available at Phillips Field , Aberdeen Provitig Ground
whic h is approxi matel \  12 miles tron i the Edgewood Arsenal area of .-\bt ’nol t ’emi Provin g
Ground.
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‘1 UN I l- N ~\( 1 I- ~HRl( ~I1ON 
(‘, -~P-mI L~rY

o ) m in p ht’ t t ’ min ,u t - h nimnt ~F umip  t a t ’m l i tuc s I m i i c l u mdm mn g we ld i ng  I inc availa b le.

LOGIS’I’l( ~L St ’Pl’ORT ( -\ P -SBI L ITY

Bu lk , m unu m nmumum t i i ) n u  s t o n i g t ’ t , i~ i hi t ie s  .int ’ located on pOst.  Arnmiiunition up to and
m n i cl ud ,li g S I ) c’ .ilmbt ’~ t inn b c  loaded on si te.

INDOOR FACI LITIES

~1-5l\ R-SN (,I

I)imensiomns

Flue mui , inn firing room is 27 by 32 by 1 I feet h igh. The walls are rc’inf ’orce d comicrete
wit h a n uunn u mnn u m t l nmckm i t’ss (>1 ’ 8 inche s. ‘lime room has a 4—inch—thick co ncrete slab ceiling
Cult c rc d  is n On 2 umic lnes of poureth gypsum. A 4—f ’oot-w ide lane ternt itiating in the firing room

m i ii imIt ’s t int ’ upa hm l mtr ’  of t i ring up to 18 mi ieten s , Projectiles are hired into bullet catchner s
cm n m m lpos t ’t h m f  a p p r u ’s m m nna t e ly 7 feet of sand and metal shiavinigs hacked with armor plate. A t)_

hr 22- t m  m o o t  c mnnnt n m it mn istr u ni ,‘ntt at ion roomui anti a snn ’ma Il loading roomni are adjacent to tine firing
m n  nun.

‘~% I SPONS PROJEcT ILES AVAILABLE

Proj ecti les up to 20—n unini may he lured on this ramige , Mann barrels fronin . I 7 caliber
t h rough 2t~ m mnuni tnt ’ ava ilable in addition to muuany weapons. Additional weapons nunay he
procure d front A b’e r u!e en Proving Ground if’ requ ired.

Live / Inert Fire

Inert inn incendiary projecti les muna y he fined. Tests wit h III projectiles woulti he
conducted at Aherdec’n Proving Ground ranges . The Biophysics Division is a te nant a c t i v i t y
located at Aberdeen Proving ( rununit i .

Safety (and Security) Requ irements

linus t a c m l i t  r eu m mp hnr - s sa fe t y  interlocks on t ltt ’ door to the tiring room. Facilities are
av , im lahle fo r storage mit  c lassi f i ed nntaterials.

Powe r Availability

E lectrical power required can be providetl c it l ner tlnrough plant fac i l i t ies or by portable
generators .
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Observat ion

I’ h iree—inchn—t lnm ck glass o hservat mon ports are pni mv ithed to observ e tint ’ m a rg t ’t art ’a.

In-Flight Ballistic Instrumiientation

S It mn is tru nt ien itat mo m tised hr tine h3iop itr’ s ics I ) iv is im in us por ta ble and can he used on ami v
of tine nanigt ’s ( imicl uding t h ose at A he nolc t ’n Pr ms ’ inu g Groummid ).

P110 1 ( )G RAPI l\’ . ‘Fine I uihl oss ing high—speed caunicr ;is are avai lable:

I. Four Redlake I lvcamiu ( lOU feet ) 3800 frames / sec
2. I is m m Rt ’d la ke hlvca n in 1 400 te d ) II .000 f ’ranies ’ sec
3. Three ( ) vna f ’ax ( 35-mm split ) 32 ,000 frames /se c
4. One l)r na ta.x (35—mm f ill frant ic )  27 .00() frames! sec.

Six h a s h unnnts with contro ls are ,mvailahhe for ust’ w ith h ut’ l)ynta t’ax cameras. Single (( I ani d
niuu lt ip le t I ft anti 1 5— ehianniel I microf lashi um l its are as-ai lable I’or use w ith st i l l  camuieras. Spark
photograp hur ’ umma y a lu m he employed.

Multi ple x-ray iieads ( 180 anti 300 kV)  are available for use withi  either an ~
- or

3—c h annel s y stennm. respectively.

I 151 IN( . Both paper gritls and light screen is are useti withu chronographus t’or mneasun iuig
projecti le velocity and actuating ir istrumem ita t io n. Tinniing marks on ca nitena film can be
generate d at 1 0, I 00, or 1000 marks per seconnd ,

Terminal Bal listic Instrumentation

PI-IOTOG RAPt l Y. See In—I”l ight Ball is tic In,s I r l ip uen tation.

‘U_MI,~±~i~ Sec /n—I’iigI,t /3aIli,vtu Itnstrunnm’p nia tion.

‘I’RANSI)U( ‘I’. RS/’ I F LEM F’l’ RY . Tra n sducers as amiable m u c h  title thnermi im.ici nap le s and
ihonu meter s ion nnneasuring te m unpera t une am id hcat flux , ami d str am n i anti Pid/oe lect n ic gages for

ninea sunm ni g pressure ami d acceleratio mi. I’.q tmi pn temut ion rec’ m r dinig tramisd Liter sig n als i n c ’ 1 w it ’ a
14—channel . I lom eyw el i  Model 9(, tape recorder wi t h  500 k h i  b amtdwidt lu iii h - S i  amid 2 5111 ,’
harndwitht lu in direct two I 4 —s ’h iaui mte l, hlomte y ss - t’ll Model 5~ 0() tape recortlers us i tbn 4 (1 k I I,
b m i u n u t w i o h t j m  m u  I’ 51 and 30() kIIi hantdwidth mt d i rec t ,  two I ektroniu x \ lOt It’I Th3 3 s t o n . m m e

m n so m ll os iupe s s t i t h i  IOU MIIt handwmdthn anti 3, 5 nsee n n se ’ t innn e ~ one I 2- t ’i n a ui mit ’I , I l o u tt ’ r- us~’ II
Sl iult ’ l 210 (1 os cuh hui sco pe: two  I 2—t ’ hnami nie l . hl on tc r- ss t’hI Slomde l I ~I)~ ost’illogra ph is: am n d omie

P I 2—c I m a n int ’l I Ionut -ys s e h h Slodel 90(i osci llograp h n. I elennie irv equmpmun t ’iit , comiip lett ’ phnys io-
I mmgnm it uuu mm mumt on mmm g t ’ m l um pmm nt ’un t . a m u o l a m m m ntn a re o h  sca m nm t t ’r for  nenniolt ’ nuon i dt’s t r uctms ’ t’ t ine rmuu al
t -s a h n i , i t u , n um id t in e t . i r e t ’t  ,une is in h i b I t ’  in i— Iumlust ’, All mit ’c t ’ss ,inr ca l m h ratn o m n amid test  1’qui~lmu it ’mi t
to support t in t ’ prev ious l r’ l isted equi pii nernt us nun — h ouse , (‘al ib rat iom n is t m - acea hhe t iumo ughi tint ’
l - i tml t ’st ’ unR l A rst ’ mual (‘a l ubra tm oun and \lo ’mro lot ’ r l ab  to tint ’ National Bnm rt ’ m u  it Sm , m m n dards
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l’I RS’ l ’ SUPPI l MI- \ I’-~ R\ ’  R -~iNC1/

I )imncn~j un~

l ’ bums t.u ~ nl i n ~ is ,m t u n i n g  roonu m I ~ hr ~2 fee t  w i t h  ortl niance hnmck walls and a us modemu
, c n hum n e .  Pnui~ct ’ tm ht ’s a rt’ fired m m l i i  hullet c , u n t ’ huens coi n lu lmose d of a p pn ox imnn a t d ’ t r  7 Itc h  m i t  s , uun u l
and nnnt ’ ta l s h n , ms umm ou s ) o ,u~ ked ss’m t b n a ru uui i n pl at e ’S 30—foot ver t i c a l  ran ge also tern iu m u n ates mum t Ime
I u nmnic ’ roo,nt.

Wea pons ‘ Proj ectiles ,‘~vaiIabk

Pruo i cc m n l cs  um p to .3)) , mhm ht ’r uu ,ur’ he tune d,

Live Inert I- i re

Only u n u e n t  t i nmm ncL  t i l t ’s mmm . u r  he f’ irt’t l. f u r  adthitional capabil i t ies set ’ Main Range
t ine ii mute mu ta t  im iii.

Sl-( ’O\l) SUPPU-.MI- ,N”r SRI R,-SNG L

Dimensions

l o i s  t . o c u h u t r  is a sm iiall ro ot u m muneasununig ( m hr 12 ‘ c t .  P r o m leL t n lcs ire ti reth unt o s , u ri m m uus

ty pes of ’ ba ll istic catchers hacked wm t h n armor plate.

%~eapons Projectiles Asailable

Tbnis f’iniung ran ge w as t hesmgmu c d l o i n  f u n  n ine u nuna i l , loss ve t o L ’ n t r ’ , f ’nagn muents ( n i i i \ n mui um i n mit
22 -, .d uk-r at 1 000 II st ’c) ant i l o i n lmn nmn mz sami ol . g r ,us ’ ch , e tc  i t t ranispan e utt  aui uno r sw Im is

lenist ’ s , vu s rs , etc .

L.is c Iuie rt I’ ire

Only imii’rI prot ect  It’s may he f ineni. For adt litinmial capahn l n I nes . see ,
~iai ,m Range

doe mm men ha tion.

OUTDOOR FACILITIES

SOt~MLTER RA NGE

I)imensions

I his range is an open area wit h ci m m  r e t e  go ut um nou nits located at I 00—nieter imiter val s. ..\mi
Ordnnam nc’c I na iler conta im iirng a gun num ouni t . uui ’ .t runn ie nita hiorn and electrical generator cant he
used to provide a work irea.
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Wm.’alnomns ‘Projectiles ~~ ailable

Projecti les up m o m  amiu.1 um nc l tm d un mg .3( 1 c .nh mhe r un iv hc I’m re u h -

E.i~ e I inert Fire

Inert or m muce n t h m a nr proit ’ c tu les mu ir’ be lined.

Safety (and Securitv Requirements -

Storage oil ort lmua nct ’ ant i materials is provitleti at h u e  indoor I acuhmt y .

Power \~ ailabilitr

Pm its cr us prov mdct h hr portable ge nerat um rs.

Obser~’a t ion

It’ s t s mu nr he vn ~ ste d t’ronni tsehn iuut l the eum n mn’mot mn t ,

Inst ru nie it ta tio U

See .~ (ann Rwmgo’ tto ctmnniemitation .

1 00-MI F I R  R , -%.NGE

I)imniens iu ns

I m i s  i a c m l i t r  us ant opent ran ge isi tin c um nicn t ’ te gun niiounits located at 50 ards . 50 meters .
I Ut) antis , ami d 100 nnue t cr s . Projectiles ,m rt ’ f ired unto a backstop cont iposed of earth and

, mn nnn om r pla nt ’ .

W eapons Projectiles Available

Pnnje c - t m les im p to a mtt l  u u t c l m m dinng  .3 () caliber mu ir be lined, For renl ia mnumig ca 1’m ahm hm l i t ’s see
t hie ~~~~ if ~~~~ Ran,~’t ’ d mn t ’umnt ’ n t ta t i n nn

l),Si .5 HANDLING/ PROCESSING

I
I) S i  S S1’OR-S( .f ’ . .-\Nl) R1’.TR IL V S L

5 I eleti m o l d ’s I i l ium Reader us asai lah le ton rcduc mun g data f’romni phumtm m g r a ph i s arid
hnmg h.s ~m d m u t  I i lium to pu iu uci icd paper tape.  A mu x — n m r ’  reader is also available for reduc m nm g x —ra y  to

papt ’ m t . i  pt ’
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QL ‘l( k-I  00k ( SI’ S RI 1 1 1 1 1  S

b(I .~ I., m mm d is b u m f e  bm hmmn iuid \~ u . u \  s u,’jii he fl rmicd ’ssc ’it imn u n n u t ’d i at t ’ I m , ’ ( s s ’ u t b m n , m  I~ m m m m u u n t , ’~ ).
“m n m u a h l . m n u u m i m m u t t s  m l ,‘ m l ( m n I Inn unnar ,ml s u i he pm m e d ’”sL ’ m,I m unnm m ut ’t h ua t e lv .

I’RO(’ I SS I \ ( .

Sy s t t,’ii i a mid SIt mnlel

S t um i s. o ~ I I t s  I .~~.i) I) I) nun e n i nim i ’ s e ’ m m r e ’ )  us ;m~’ aj lahlt ’ d i t her in a hatc lu ummode
I I unit ,it I )( ‘I 2 ()t)()t m ii ’ u t  .m t u m i u L ’ — sii m r m i u ~ unt o-he ,

I ii i i i  a

b R  I It S\ ( ‘013( )l . BAS I( ’. ami d P1 1 c u m m unp i l e rs  are a sa i i .m h ie in atht h i t m ou m to s ever a l
spt’cm a l i ied su pp ul ut p i e  L ure - s I imìc ’ l ut l i m ug ( ,I’SS . Sh’SS . ( )\ l N l  I AR au th 13M1)).

Inpu t Output Options

m id , d i s k , tape I ‘
~— t r o c k  I. paper tape , te lct i  pe. amid (‘alc ’ou inp plo t ter  ire inc-hudet l in time

I ( ) opt onus .

Real time I nier act inm n

‘ Ii m mn e— ~I 0 . i n i  ui .’ us ut am l ah l e .

I) ISTRII3UTION (TURNA ROUNI ) I 15t H

I umn in : u nou un id timine nit t ime  co nun pm mt e r  is l’nui mui 2 nniin iutes to I buour . depeundung out tine
I~’ m u e ’ u h u  nut n um mu , R&W i’iinnn and x —ra y  c - m n  he pnm uct ’ ss et t imunmntedia t e l r  , Small am iiotm nts of color
t ’i l nmn c’ait he l m nm ) ct ’used in un mi iet I iat ~’Ir , html uiormni m h p no me ’e s sn u ng require d I to 2 ul, i y s.
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.S \ N I  X U - IN I RODtJ(” I ION

US I RS ’ I I ’ %\

l Ine It . ‘~ ‘ i , ’ S~ u m s p. mce (‘ o m uipami v ’s h u u u i m ,ie ’l \i~’~ li .mui i c s 1 .uh m r . o t o u r ~ us I m m e’ , i le ’t l it t lt t ’
I tm i t ’ m i i ~ h ’ I , umm t  \ um uut her 2 inn Se a t t le ,  \~ \ I’ ime I o m lah i p l e s t  S i te  is o ust unonthi o u t  S e a t t l e  and tbne
It u m ,m rd iun . mn I est  S i t e ’ is mu n m m m r t i i  cem i tn al ( ) uem ’ m u

l’htest ’ f ac i l i t ies ~ m v i le ’ ballistic tc ’st s t mp p u m r t ton tine t ’ r u t u m e ’ l , u n n t i hr’ ml R o e - u i ’  ( ( i i mn p m u i i es -
I i c ’ s l i e ’ iism,’uj b r  t he co ndtuct it t e s t s  coutcermi m u le t t ’nn tnna l t’ I t e ’ o t s . Inch s y s t e mmu ilanuue

p u m p , o ’ ’ . i tm o n am id u’ e t m r d a t n o m ’ u  unt i l  b u y  u i r . n i i hm c ’ ra mum e’ l t e ’ e Is , I ’ n g um n e I — I  sluo us’ s a ht rd n : iu l mc ’ rau m u
tt ’st t , u m mk.

I hue t i n i ul m , m rr ’ pm m nmi t  m t  c u i mt t . ie  I e’ m m m i e ’ e r m mu n i g tes tun ie  inn the se f ac i l i t i e s  us
Si n , Roh uer l ( ;. Itl.i m s~t~’ lI , \ l. unagc m’ _ hmu pa e I \ le ’ c’ hnanui u,’ s L i b o u m r m t m m u ’r - Iclep hiorm e 2 I)(~—77 .~- ’)~ ’~4,

( , I NERIC .\IR(’RSI’]’ S IS LI ’ . \lS (St BSYS ’f i SIS) TESTEI)

Hi ii’iild! pc I m o r m n i s  S 5’ test i m u c on inig in penforuitance , um u e ’ra i ’t. miut ’di tm ni pt’ rtorn ianc ’e
a m r c r . u t l .  m d  hel ico pte rs , ‘I e’s tun g is c um o t t u t ’tt ’o h of lull scale e-ouutp let e a u m e ’ m , o l  t , s t ructura l
~ oflup uuie nits , rotor b l ithe’ ,, a u t h t u b  sy stcm nis , ‘l ine tau ,’ml ulu b i a s  heemi ‘ \ t e u i s ms e l r ’ uset l t m ’
In s dr au hi c - m m mi t e ’~ t u u u o m ,  u ihia g~ c o m i nb i ms h iui ni  tes t in g .  m u it i f’t ie l s , i ;o m r t e s t m n c ,

SI, RVIS ,.SItI [ . l TY VII  NI R.SBII. l  I ‘n I- \ ( ILI1’IES OV ERVIEW

line Inuip. t ~’ m \ 1~’ t- h i .mm mi cs  I , u b u o n a l o r v  bias e ’ u u u l ve ’ mt dm mnm u i g a de~’ :moie ’ mt  st ud~ m m m c u l u l p.u~ I
phmt ’n tom( l i u m l m o r \  r a u m em mig  lronui f ’ree~t a b b  s e loc it ies  ( ( 0  It s e e  amit l up) to ) s uumn t m l a t t ’d nnnt ’ t e rou t h
i m u u h i . m e l  tip m u m  3 , ~~I In i  I t  ‘ see’ ) ,  l i e ’ resmm l t  m i t  thus e’s’ u i l im t io n us . lah ’mum r a torr ss’ ut hm an ~‘\ t re n u ie h\

m i m Ic e . i p a h m h i t e  r .imie ’ e u i t o t’ u , n t e t l  o r penson rtt ’h so tIn v ,ist e\ lm e r n e ’ u m e ’ e ’ s in c m iu i t t i i c hm m ig  , mum u h
,mna l r , u m u ~’ in u p .m e t  c s e u m t s , l Ine unn uqo me e ’ m I .ui u l u t \  m i t  t int ’ l o b  n , l t o t \  c’cnt~’ns aroum io l test
t , m e - n h m u m e s  mii i i n . mmm I us , i r e .  i u m t e ’ m p r ’t’ t . u t o u m u u  of t’ ’sp~’nirunenit a I r e s u l t s  anti una h y s i s , I’ , me ’ u h i t u - ’ ’m
n u t c humol c us hu i chnh r  m m ms t r t m n u ut ’ i u l e ’ I  poss’ uh e - n euni ranges m mm i s e s e r u h h i , m i , m iohmuo i s  t t ’ ’m t si ne ’ ’,
Immt ’ l imui cd ms p u t  m i t  thu d r , mT i e ’ c ’s nu t ’ I i im’b o Ii s m n p h n u s t i o  , i t e ’ l u m us t n tm m n ien t , m tmomt  stme ’ hn us m mi le ’ ’ u . i t e d

i , ’ ’ , mutt  i s t _ l i m e  i t t  u u n innut o r , uuu o l  m nns t r tm u m n c mi t  e mim u l i m i t  sr stt ’ u l m s ,  I bus spt ’e o , uI  t’ q t mm pmi tent . hui ht
0,’ ’. j m , ’ i , i I i m . t m m m  t Im e  I m u u j o , u I Sit - e h iamnic ’ s I . i H u . i t m m r y  , us b ’m ,mm ,’kem .i tip his Imi t! h_ s t i e ’ e ’ oi t’um nn e ra s u t
m u o , m m u r  m y  

~°c ’ s , u ar e u h u m mpm ut t ’ u ut ,  anit h st o idarul ii’ u n i t  mrs du h uu mpm ui t ’ nut .

I Iu~’ p rmm im ,m nr oh it t ’c h l i e ’ t it  e u _ h i  m u  ‘na i l cont inmc ’tt ’ t h mi the lmtt pac ’t \ le ’c l t , m i m iu ,’s I . m i m m m i . i t o m nu
is to su Ite . m s ; m e - c u f m c  problem mum ol ~’ s ien u t e e  hut mo i ue in tim m m m iu i cus ta u i t l  a particular pli v s mc. m t
piie nn on in e mu.i , m d  t o  prcseui t tint ’ results mm .m i i .mht h e a l .  e’r.ip l nucat , ~mmi ti p icto r ia l )‘im n uu n s ,  Bec , iumst ’
iii t h e  e m  m mu m p lo ’ xml m iI pr mu l c ’i,’t I c — t o n  ‘e l  rt ’spuin nst ’ . nn , m t onr oic pcmiol t ’nct ’ ui t i h t , m mn mmt g  s t i i t i tm oniu s t mu

m u m n l m lt ’nnis nu n mmst b- p l . iu t ’ m h mini -u pe n i meunta l  e S  mI nu e t ’ , , - \o h c ’ob t iatt ’ t t ’s t  data rarely e’ \ i s t . inenice .
e,m~h prnu’n,lm ui usu m . m t ly lm ’ i o u m r e ’s pen lormunance of ’ m nu e inn un m ure test ser ies . Ses e ’ i i I t , i~’i I i t me s ire
.ms , m i l , m 1 ° I e  I li - i t t  Sie t bi a rn it ’s I , m l u m m u , i t m u m  s pi’ r somnm ue l Im u r oht a ui u imt e t’x po ’ rm mn nen i ta l t lata . l I n t _ u t ’
imncli it l t ’ t w m u  mnohummm n r , m nn m ’ o ’s ,uuio l lit u m iu i t ohoum u n  lnaia rth oti s t e s t  t , i e i h i t  es
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S( t I S~’~

I xceh lt ’u’mt , i c e ess tm i  fIne R t ’ mmu m ’  t . i o  u lu m~ us f u ru m o’ mmi e ’tI i i  ) u i m m ’ u . t , o t m ’ ‘i, liii. l’0~ ot Sta t  lIe
, mnm ~h t Ine it ’ ’, ’ : ’  i i i  lu c Id ushi i~’ Iu i ’ m , io ln a m .’ t’ ut t  t i m  l ’ h .miu t \ umunh t ’ r 2, Sc u t t l e ’ I u~ o u t u m a lun te n n ia tmo m i mI
\uu ’ p iu nt  is , o ; I u o o \ n m l u , o t e ’ hV  s u mu u i e - —, so u t h  of t ime I i e i l n t \  t ’ ma I h o ’ b o s s .mr 1 0 1 Rail a c c e s s  mu

p u m m s  mdc i i  ) o \  ,~ spot’ of ’ t ine h tum r h m u n g toum No o u t  b it ’ nm u out t Ine planut g ro) u.imhis

SI S IN I I  N \N (  I I AB RI( ’ S I  ION ( 5P,.thl [ l [Y

‘ounup iete uu ia ehnmmit ’ shuop s amid u i u , mnm ’mte ’ n m n e ’ e’ .me i l i t n e ’s a r m ’ mua i Lmh m le ’ t o u r  t ine t ’a h n i e , u t u u m u  mr
support , o t  t m u  I ts a i m ’ nmnt ’t’ h iaui ic ’a h mu m ehe c t rom m m c ‘m r s t t ’uuls .

LOt • IS I l( 5 St PPOR I (‘ -S I’ -SR I Ll’ rY

l int’ i t ig ust ic s sup~ o m i  n ui m rmmia l ly . i s s o m e ’ u,i te ’ l  uo’i t hi a mi ce ’ nna nt mf ’ac t unum m~’ t, i e ’ il it y us

,us , mi lahlt ’ t i m  tIne ia h m m r ar o i u’ r  . ‘ \ m m n r mnuuumt i m mm m smm u r , ou ’ e ’ is as’ ,ii l ihlt ’ at t he’ m n u io umr rauu ’e b o o r  up hi)
I steeL ’s nn c e 0l s I mu om ut t iu t a l h r  4)) m ou n t _ i s  u~

’ 20— u 40— nnuii . 200 rounds o u t  .30 or 5)) s uhi l o c ’ n i ,
‘ ‘ P 1e ’i~ ’ prt’c isiom n i u m . im .l u i u c ~ s u o l o b 0 0 0 r t  us p rmms’ it l e t h h~ t Ime I t o m e ’ un ier  Ont hui autce I ,iho ‘ “ , o t o m r \  . I’iue

I ui l , mh m l )  s i te li i” ( ‘has ’, S s t m m r . i c e ’ l i c i h i tnes  fou r  s ’m r l i.mal l r ’ u u ih im n mt eoh u l U a n t m t u e ’ s tnt ’ lhm/ mr t iOuu ’~
i i  ,m t t ’ nm a I~.

INI)OOR I’ S( ILITIES

1)151 1 N SI ON S

[ b o o ’ I m i i b o , u e I \Ie’c hami ics I . u b u o m  m m m i  m ic c i m l m ies over (o~~1)() f t  m rrmrmgeth ,mu si m so n inn
I clint’ ( ‘ -2 .  I~’~m i’mn i t m r s  . m e - m uonu u ia l lv e m m m t o t u e ’ t e ’d miver ,m u . o ui g e m o l ’ .i less te ’ e’ t 1-ugur e s t -3 amitl

— -
~ ire t o / i t c ’r .ip ins of t Ime t s i m m  m u ll m ui r  r , i mm u.uc s ,

%\ I SI’ONS PRWI,(T ILI’ . S SV SI LAB L E

Sli Ii larv h3iml let Latm nchierm

I , u o i ! u ,  b i e r ’ . are , m s , u i l , mb m lc ~~~ m iu m mt lct l  h o m es o) .22 . 30 . . 31) ~, ,mmi d - ~b) ca liber , mm u e h ~~i2 ,
12.~ . I - ) ,~~~ . 2 11 , ,m m nd lii u numum. I t o e ’ se ’ inc lu m o he e u m n i u p l e t e  m u n i l i t m n v  gu r us . m mut h sli c e  ui harrehs us lIt

, m m h t u m s t a h le hnc ’e’ e hit ’s . I he ’ , m tb l um s t , mh he’ hrt’et hie ’s . i l l m n m ,m, aum y o ut t t t e I’.m r vc ls t o o  he e’ i u , m m’ e t ’ t t  my

ut.m ndarml .31) ‘ m m  - So e , mhih m t ’r or 20— nnnu i m J m m m s o o i e ’u e ’ ,ms es , I-o r cer t a nun . m t m t h i e , m h m o m t s . s u i n u i u u t h i— l ’ itu me ’
Im ,irrt,,I’. , mm c - i l s u ,  .m s ,m ila hl e. V a r m m u u s  Io , u r m o ’ l le n u c t hm s ire , s’ ,mi l u i m I ~’ l um m uin  sla ntt lar mh mum i lm t , m rr ’  leuu g t l i
o lm uu s m i t i n  I mmm cl i .  I m e ’s lm e e i .il h \ low s e l o cm t uc s , a ur— l , i o i u ic h n eq omi pninemi l us m s’ , m i l , u im hc .
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1-ragmime n t I .au m m i t - liens

\t, , o m t \  f m . u c i u u e ’ i u t  t r pes  b l u e ’ ht’t’ ui l m t u m c l net l . m on o 5111. —I ’ 1 ( i S ) 3  i(  )ntl I f ’u : i c u u ne mn t
s i u u m t m l , m t o ’ u ’ s h u m  ~;‘~‘~‘ m i l s phner t ’s . m o m o l s , t’t i hes , e’\ h m m m t h t ’ms . ami d f lt ’c’h i e ’ t t e s ,  I hue I u . i i ’ muu e ’ nmt  s m n m m o m l.itons
ire l . iu i nm chi t ’o i t u o o i i i  ti nt ’ n mf l t ’ m h — h mmm m t ’ ‘ h i t s  m le ’s c F i I m c’ m i i h o u m s o ’ , ( l i e ’ sI’ e’ c il I ma n.u u uteu u ts rcquure s m h u o t ~
m mm cl . i t e ’ la um nic h ie c h Intuit suuu u i m u t h i—h mure ’ ba rrels I u t t e ’u h is t b t Ine special Im rc ’e cbnes o b e s e  m ib’ict l , m b m m s m ’ .

S uu i mt iu-hon e b i a u i m ’ ) s  ore ,mt , i i l , i hm l t ’ m u  .3 1) , .51) , m m mc l nb) cali ber , 20- nu uuu i , anud h /I , 7 ~~ . I, 1 -1 / 4 .
2 - I s . ) , 1-I/I. 3-I  17 , m i t t 4 -1 2 t i d i e s  mi t  t h i a r tm e ’tt ’r. \ ‘mr~’

~ 
n ab e , i p i h i h i t i  h a s  heen tie v e hmi peth

b u m  umn u m lt ip le u , o ’ u u u o ’ u u t  i u u u p m c t s . ,- \mu s  nm umuuher of  t ’n , i u , u nmu c u i t s  i_ a r t  hit ’ l it m u ich neol  in . o tuu  t he ’ s m u , ’ o/
pat tem ni .

Special Launch (. •ipabili lv

S I .u iu y t m n m e m , m i i u s  hu i s e ’ hmee n e’ om u io hn .mc tet t ss ’ Ime ’ i e ’ specia l  pa r t i c l e ’’m uoe ’ m e ’ retjum rc ’ t t t o o  he mumathe
t o o  im rm l m ac ’t t , m r c c t s . SYnc  c i t _ li u’ e’u l l i nt ’eulent Nt_ ’ e . m u m me L i m o m u s m i ,  special te’ c’ /! n um o l oie ’s SSe ’ t C

t ie ’ t e ’ b ’  pee l .  h ollow ing ire t ine t ‘. u u l h s  m i t ’ s m m u m e ’ mt t Iiest ’ t les’ c l opntem mts .

RO( ’K l S th m ,\ ( ’ I, - \ e t ua l  mi uc ks . san s u nm e mum si/c f’ronui cRus t t o o  3 nt_ hit ’s in t i u m m n i e ’ t e n. b u , u u ~’
been , uu mm mc h neth tm o nt a less ’  I t  see ’ R u  ‘ (J i) () It s e e ,  ‘I but ’ mo0k s  Iu , uve m n ’m c h i i u t e ’ ol !ma m , m l t ,  : ‘ i , m u u : t t ’ , a nti
m h lm amt l  0) s . mr iu i t ms  sh ines mmmcl  spcci .mlI r e m o im u i th ‘ m a m u i t e  e ’slum m t h e ns , S imu i l .mhe ’tt m o m _ k s  e’ o m :ln’.t i u l c

m l g l. m ss s p h meres hna vt ’ a lso het’mi use ul ,

51511 I S I  I I) 11.51 l,  I t’c bm m i m i l lm t ’s buas’e been oic se ’bopct l to h a tmin c ’ h i sp i u e ’ r ie .m h net ’ halls
l ’mu o t i u /4 mum 2 l Ie l ies n it t _ h i . tm n n c t er  .m t s ’ e’ I u u c i t e s  Lip t m u  m m s e ’u 4 ( 1 1 ) 0 1 1  sec.

It \ I \ I)RUI~S, Si mm u , u lt ’ , um uml m i t u u i t i p h e  r 1ut  m i m u m p s  cant be latmtt chet i tnt sm/es m m nm c’ur m c f’nonm 1.0
t i m  3. 5 m t i u nn in tl u, i m iut ’t e r i t  up h u m  SOOt ) f t  ‘ s t e .

I N S t  R l,.’SIl Ni l !) l’RUj I.( I I l _ I S. I hu e e’ a p ab m ih hr  i u ,ms hit ’t’n t hcvt ’ hu m pe’ei t o n  l a u muu c l .
pno mjt ’ e t u be ’s usi lh u m im i— / m i m i t r u t m s t f t m c c m  ,m u i I t~’ lennit ’lnr ’ s ysh entu s . I hme ’ se’ Iii o ) e ’ c t O l t _ ’s t a t e  heeu ’i
lu re d ,ms s u m n . i l l  ms .50 e ’ .mh i her t hi anu tt ’ te r .  \pp hic’ . i t io ns t o u r  t b m t ’ se pro te ’ c t u t e s  . m e  u u i — f l i e ’ l i t
te m pe’ m m t u r e .  ah lat ii ui ra tes , anti , h o ’ e e ’ Ie ’ r m t i o n n s .

I . ihhc (‘ - I s h o u t s  pr o b e d  t i le  w e i g h ts w hn mc l u c .m n mc la tm ncheth it c i t _ h i  l b -  ~~ - 
- t , m c m h u t s

I \V I I~~)N’sI I 051’

I t’sl 
~I°’’~ 

i u m n e u m s  li ii he s u i t e  t o - i to lit ’, m t i t i o ’  t o o  t e u t m h i o ’ r ’ i t o m t o ’ s ou t  tip t u m  3( t ) ) ) )  h
m j i m , u lt /  l u m p s , m,’ m u u l l u i i o ° h u m  — I I ) )  I’ b o y h m i b o m m )  m n m t n m m p e ’ u ’t on t o n  s m m u u u l i t e t i  , i l t m t t m o h e ’ s uo t imp t i m

I niic ’ m ’ mt s m l  h i ’ ’ i o i u u u : ’ test  f m n i u m : ’s , ( n s s m ’ o ’uu nne ’Ii e’ t t s ’ i r u m m u u u u c u t s  l u . m v e als o b’t ’e ’ m ’m s i t m t u m l a t t ’t l.
Slm t ’ t’n u nut ’nus u u u . m s  he t m ,ide ’ uI h u m  ,~ .( )0 ) LO0) )  m o o m i t t l s  boy  

~l°~’~ 
m ,m I lu o . i t u u g  tr ai nmes .

I 1 5 1  INI 1( 1 I IRI

Onn lv iun t ’rt pnm )jt ’ l i l t ’s o r  mu ic ’ t ’ um t h m m u ’ r  c’ .u rm h t ’  t inu ,’ o l inn n t um s t .m ~ m h i t r ’ . P n o o u o ’ e li lt ’s mob tip ho
Ilu  u m n m mu mu m u on ‘ p mt ’nc ’um n u ’  nuuc -ert th u m n e . u un hme I ‘ed1.
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551- I- I ‘i land SI ( RI I Y )  RI’QUIRLMI’ N IS

I lte lui mpa c ’ h \l ’ c l t a u u t ’ s I ah ui rahm nn s l i o u ld s  a l .m~ u n ’  c l c .m n. m mm u c to tint ’ S I I RI I be s t ’I . uu i l
bias s t o o n , i u ’e e , o li.io ’ u t y  o u r  ubmm c tm mun t ’ mmts  ant i ntua t t ’ m u t ’l m o b  t i na t  t i . m s s m i u -  . u t i m m r i

A l l  t e ’ s t o i u u ’  ns e’unul th i id ’ t t ’( h mu ;ice ’ o o r o t , i nut ’c s s m t b u  ~mp p n o o u . ’d sa R I s  pi o ced um u e ’s, I I e’e ’ t om n u i ,  mm
mniec t t .mm i i e ’ ,m I nuume r l ock s  pret ’ e ’ mt l  i’m~n utg m m u h m ! the u’umm ige m u m ’ , is o e m  .m mn tl ,m s , m ic’ h s  1o ’ ht ’,mse ’ is uz u t e ’un

mr t ime r.mnge ’ mti aster.

POW I R SV SI L .S I th I I  I 5’

Si m g he —j ’ ) i . i s t _ ’ a u t h 3— p bnase e lec t r i ca l  pouss’ t’r m l 100 . 220 . ant i 440 \ ‘ ..\ ( us ,m s’ , i m laboi c on t L- :
F. i t t c ~’ , I I r d r . m u m I n ~ puuss t ’n i’m pro s ut i_ il hr m c ’ mi t  t i uree pmu m t .mh l e  r igs . t i o u m  o r o m s u t l e  p r e s s u r e ’ s t o m
S ( ) ) ) ) j  p~i aui t i 0 Of l e ’ t o )  3) )0)) psi,

OItS l-RS - S lioN (‘OMMt \I( ’,-%TION

Dmrc ~ h t ’u su, h I mb o s e ’ i s , n h u u o n m  us , isa i l ,oh he t btrou p’ ht use o u t  an opt ica l  Pc’ r i se mo pe. R0 ’ a l t u mut’
m01 0 st ’rt i t u u u m l  m o b  t es ts  us , m lsom as’ auiahlt ’ t h n u o o l h : ’ b a c L o s e d  cum cuu mt tehe ’s ’ usi on s\ she ’ u t u ,

\ pu b lic , idol me ’ss ‘ m ’ s tm _’ umu l i t m u s  Rle ’’-. c’ o o i t mmt uumni mc ’aR o m nt s  ont lilt’ r um ni u.! t ’ .

IN- F [ .I(,HT ht .SLL ISTI(’ INST R( ISI I ’ N’ I ,.STION

Laser Phm mto .traph~

Ini , m o h o t m h m m  mu to st auit lanti still ant_ I u u u o t u o o t m  l o u t_ hu m ’ e a i tu o ’r .is , th ue l a b o o u r . o h m o u r  is  t’qtm ippc ’~i
s o ut h a niuuuo ) ’ c -r o u t  e a m t u c ’ u , m s esp ec i. i llr’ stntt ’tl l o o m  t I me st u mol y oi l mmunpa c t  pine ’ nm m ) unn t ’na . Sit

- \ b troui ic ’s im i u am ’ e’— e o u u s e ’nher e , m um uc ’ u ’ , m us i s a i lahle bo o r  tIne stud r o u t  Ve ’l’\ l tug lt— speeth es emmt s . Sum teR -
) m . i m t l e ’s cai n hi,’ t .ikc ’n m t e’ \ p m  m i me ’ Im m u ne ’s i i i u t m o s t _ m m  t o o  S i t s e ’ e’ , I m o m  te rs  ii unz hn— sj ’uet ’d
n u t u m l t u ; o l c ’ — l , inunt ’ pi n u uto g r u m p i m y .  a ih0’W Kc’rre’t’Ih e’amutera is m u mi lah le so ’ i t lm ,m l’rau tm ing rate o u t  up t o o
2 o r l I ) ’ ~ t r . oun ics , s t ’c. \ ‘ e’ \  h igh d h u i . m h i t r  s m mu gl t ’-f ’ramnue ph u m h u i c n . m p h s  i nc puissu hi le w m t l n  mipen
shu t t c i  s l n o m h e  l ig h t s r s te i u is .  Stauut lamt l  I ~— ut nmi u u m m o m v m t ’ s are takeun i t  t ip tu ) 1 1 .000 t r . m uiu e ’ s s t _ c

up l mt - l r a ru ie  m u n m m t  i c ’s ,m m e ta kemi at imp to 44 ,000 t r ; m n u m e ’s s ee ’ . \ — m , m r p lmolmn u~nap Iny is pum ss ih le  us u thu
a t hmr t ’e—he aole ’ mi 300 k S ’  h ’ ield I m u m s s m m m u m  I ° u mt .

‘S h uu m lt— m ni  te ’ . o b o h r e ’ ot (hue c’ imntro l  sv o teu i n  a l lows higin-speeth mu im it ion p i t_ lo i re  c m n m i t ’ras ton
m u r u l n m n l t in t ’ lur in g tunic ,  ,‘ S t t c ’ u t I ne t’auuter a s Iuas ’ e ’ rt’a c im e o h .m preo it ’ t e ’ n m u t in leol I’ramnu ing speed . a

signa l is g e n ie r : mt c ot  t b i . i t  a c t i v a t e s  tInt ’ launi c huen.

Ti n nin g

l i m o ’ pnume s’ t ’ I m u e  i t s  nune auu mr imi om si s t e ’ nmn us c’omi n l oosed o il p hi unt o unnu l tu p li em “ li g h t  so n uu e ’ c’
s h a t n m u u u s  c’ onnuuee ’ te d to a c o nnmnu lc r ,  -5 len s antI s lu t  ,mnnami gemu tt ’nit w i t h  .1 l is t  nc’s ; n uu mmst
l m b f l n t m  m u r m ( I l m n h m h n m ’ u tube ass im u c ’s del ’nt ’ mn o hahle auiul i c e  u mrate  o c ’ i m i c i t v  nnit’a sum rt ’ uune m n l . W l neu u
m m - m i um nrt ’ d .  nu i ik e ’ hreak Se nm ’ e’no s v b m m e  ut y st~u t u u m u u  umnmts  are a lso ,is’ , m n b a hlt ’.
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In a tho in t mm nmi  t o o  neaoh o ut on a coumiten. t h it ’  s’ el ocu t v  s h a t m o o n u  sn u ’ uua l s  are t ed  to a spec ial
t’m m n n n p u m t e r ,  l Int ’ o o u m m ; m u i l e ’r ca lc ’ um la le ’s a u t h rc ’ a o ls u u i u t  t Ine i’ e’boc lv m i d  de t e m m n n m um c ’ s tIm e
m u m mm t ’— u u t — t lmgbu t o i l  t ine pmotc ’c ’ h m h t ’  to  a j m .m mt icu iar point jut tI nt ’ t , m r ’ cc ’l ar _ i, Sn thue propen t u nic,
t Ine t _ m o u u n p i m t e r  ge u nem~m l ’ s  a e’ i) ntmo l sm g una l to t r m cce ’r data ac m l m ui s i m inn eqnmi puiit’nit suc lu , ms
c a umn o ’ ras o r u i s c i h l o u s c im pe s . [‘hit ’ pom nit in spae ’t’ is pre ’ it_ ’ let ’ht ’d a uu m t l e o h  n i u a umu i , m I I r  m mnt o t int ’
cm o mi n p um ter  pr o m hum thmc test  ‘Sc ’ e’u mr . me ’r ni t ime couuup ut c ’ u us s uic ’bi t l uat t m n umg e ’ m nu ie cml

m ns tn numu i t ’ untat  mum tan he ohtaiuictl whten tIne projecti le is so - nt  I mnm n 0.03—m uch o n b th ue dc ’ ’ m ure ’ ei
i m u e ,it u m o i i ,  Sm.’vera l comii putc ’rs are ;m s ’ , mm lab le wi t h  UI) to ) live inntlept ’iio hemi t c i u :mr muie l s ,

h ard wire ‘Tel emetr y

S It e m  m u mtno l  mn~I data acq umisitioni instru ml ientat iomu on t hu is  raum p e ’ is hart ls s ’ mrco l ,

TI RMIN \L BA LLISTIC INSTRUMENTATION

Laser,’Photo grap hy

I lie p in umtograp hnmc and x-ra y eo l tmip r uuemi t tiescri l’oeti ahove are also used to umcq um i re d .m t . o
mr ~t_ c’ m uu ing t e ruim m nal  c f leets .

Timinut

lIne t mining s stemim c hest _ ru hoed ibm 5’ e’ is use d ho mca sum re antI control c ’s e’fl t s  .mssO ue ’I .1 l c d
st _ n t in termni iu ia i c f l ec ’ts.

Hardwir e ‘Telemetry

Sr s tc ’ r t m s  arm,’ , mv ,m i l a hle ’ hum e’ ommm m j n,uct a lance ’ n u mn ihe r  of ’ m uunpa c t  mutc a sune m nic ’u u ts . imic lum .hi m ’mg
p r e s s u r e ’. shr am nn. teu m ipe nat um re , ae’cc ’Ien ,mt ion , v e l o c i t y ’ . m eat , b i r b u t m u l te ’ t ns itr , auu c t loads. \Sb ue re
c m u m nm u i m o ’ re a l ly  avai lable , ec lu npuinemit b ias been obta ined thuat w i l l  pnos’ide anta log meco nnds m l the
il o o i S t _ ’ p u t _ m u  ut i nena diurmui g sht m rt t ln.mrat iuni impacts (in tIme pso ’e rt’gio) ni I, Whm t _ ’re s l nor t— hc ’rum i
nnnc ’ , ms um nm mug ant i nec - i ort l ium g equ.mu p m i ienn t was uii it as’ aihah le. specia l eq uipun iem ut h a s  b een t ICVc ’lm nl’ic’ll
so mt h munm tint ’ b ab o o m m , ub i n y  I inn example.  u t m o s t  co rnnuiie re ’ia l hiiuih n— spec ’oi loath cells m isc a m use — tim i ne

m t ,m b m m o u i t  I)) m n use t aunt _ I mast ’  sninall te nsile e ’ ; m l m , m b m h h i t r  c-omump a mt c h h o n t_ ’o ui ipme s s momi. S lonat l cc’lh
ss .ms ta hn mc ’att ’ d us mt b u imm t ine laboratory s s i bh i  a S— p se ’ e ’ n ise—t i m nue anol .m t c ’ mus ile equuai to i t s

co unm l’~ 
e’ s o i  ic c’apa l) mI it ~ -

I hut ’ la horatour y o ’ u u i m t , m n m n s  a great  dt’ ml of ’ stauit tar ui ch ma guios t uc e quipnuneunh.  01’ sj ’ c’c m ,mI
mm tc ’rest bu i mm t o m e  t s tu m,hmu ,’s are mniass fia lamice s , a I3rennell Inart lnt ’ss tester , aunt_ I , m mu n eta IIumn ~ ut ’ .mI

n nmm t _ ’nm usc mupe.
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OU1I)OOR I’ ,.SCIL IT IIS

Tt ’ L ’ SL IP T Ju S i  SITE~

Dim mn c mis i nmni

1 t’stnui r t 0 0 0 0  b i, m,,i n t io u u us hi) e’ m O r to ,l tm c t near a po~i um Iahc d ure a us p t _ u to mnui t ed at t h e  I’ula lmp
Ft _s t S t c ’. l o u c , i t co h no nr t l n m m t  So ’ , u t t h c ,  I lie 22 ) ) 0 — , m e re s i c ’ h a s  2b ,000 I t ’  ‘ m l  e’n ic ’l o’metl

l , mh u mr , mton n u e ’s . o t l i c ’c sI) ,m c ’e . auu ti s l m oo l m s u ç o ( m m m t  huu i l o tnum , ’ ° o , I b e ’ he - s t  art _ u i, o n usm st  o ut
10 rt’s’ t’ tmuie n l s  au n t _ i 20 l’o u uuu ker’ , I u t i l e ’ I - S us a plant 5’ ie’tt’ m uf I u l .m lm p l o s t  S u b - , -\ port iont o u t

the s i t e ’ is t i sc ’ o b t u o r  t e s t s  t o m ulett ’m m u mm uit ’ t ’uch tank m nmphu .umc a nt _ I f m r e  m u i m t o , i l o o o u u  e o o m u e l u n: onus.  I b u r t _ - t_ ’

ho ’st  u.’e lhs ,mm it l ,m I () .00 )) —uual lo mum sui u uu p taumk art’ .is , i u l . o b o l e - l o o m  bo m i h i s t i e ’ t o ’ s t s  ou t fuel t a u iks , Oi bu e ’r
a reas ,ure tmse d l o o n  e’x p hos ns c’ o i c s  md

_
c ’ t t _ ’ s t m mu g ant I s tr u me t o rah slims us . i ) o i I i h r t e ’ s hs .

I u c c i n c ’ h — n . s O l o i s t _ s onue out thue re ’ s e ’ m m u n c m m h s  u sec l t o o r  e t i n t m n e  t e s t s  mi t  a f u i e l  s r s t e ’ u u i .

h ’ m c u m t _ ’ [~7 s h i mo s i s t Ime panne ’l uset h t o m  conutrol ,m to b m u i o o m t n l mr t In e b ’ i’_ ’ une I -n t e s t  I ’m g l i r e ’ I -x
sh o ut s a b at _ l in e I t . o i u u e ’ t o o t  s t r o ,’ sse ’ m t m l° e’ e l i n t _ nm t c ’ s t s ,

%% t ’a~)mum nS/ PrOj et ’ mi J eS ,‘Sva ilable

SI ! t Ine s s ’ . i p o o u ns amid l m n o m t o ’ e m n b o . ’ s l isted t o m  t h n t _  I u o u ~’ . o t \ le ’ c h n au im c s I a b o m u r a t m i r r  c m l i  b e
um seo l on t l ums s mhc ’ ,

I- .nt’ irouiinient

S I ) t e s tu r n e ’  , i t t l ui ’ m site ns c m m ui t _ h u c tc ’ ml i mumm l ’ : m , u uu u b ’ u en t  ‘ o u u l u b i i u n u s  c \ e o ’ t m h t h i , o ~ sj ’ e n u r u l . ’ r m s

mu um r he s t r e s s e d  up t o o  ~O00 ,O0O p i m i un ds iii he - m u s i o m i amid 2 S ) I .bI ) ) I ) p m u um nt ls ri m,’ o u ! o o ( n e ’ s s i o m m i

I i s t _ ’  I mn o ’ r i I ire

1 se pro lc ’ e’ t m l e s  uuc ’ n e b i m u ~mi up t o ’  10 pont ui to ts  earn hi,’ t i n t _ u i  i t  t itus s i l o ,’ h lu e’ ) u e. \ ; m loms u s ’ ’

roun ds tip Iii (m nic h es iii c l iamu ut ’te r iu. m u c ’ been t’ireol -

S .utet t  ( and S&’m,’uriiv I Requirements

P i t  Is so nh it e’ la s s m t m e ’ : m t i o o i t  up boo t ime S I ’ ( ’ Rh I’ b u d  e , i1  he . i m ’ e ’ m m r i u m n uoo b , m net _ l .

11mm. ’ test  su It ’  us c i umuup let t ’ly ’ c’mn e ’ b o m s eui us thu ‘mcc’ i m m u t s  t ’t_’nc i m ip ss ° Imi t ’ hn l n n tn t ’ , . me ’ e ’ c’ss boy
uniau t bnonmi .eti I m c ’rsomine l.

( ‘ umuup le t m.’ lire I m m m m t e ’ c t io rt us as’ , mi iahle (in ‘ m ute f u r  list’ i n  f u e l sy  ‘01 t _ ’ mt n to ’ s l u u l e .

-S ss’ , i rn m um u , i  Ii~’Iit ‘ m r s t c - n nn us umse d t u u  a lert  pt’nsom innt ’ l mu t int ’ am c -a t iuniun r’ t e s t u m n e ,

Power StaiIahiIit~

omu m nnn nerc ’ ma l  e lec t r i c ’ power i f  I I t ) . 220 , mi n t _ I 440 S’A( inn )m m m t l n  sn mm g l t _ ’ — . uun o l 3~pIiaso ’
umodes is available.
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Ohser~at j u m um (_‘m unlm n nnumn i ca tj o i t

Rt_ ’ ,m l t i u : u e  o ob os c ’ u s.i tmo un m ml t c ’ s t s  is ,m s ’ , uu lah le th nno ughi c Iu m so ,’o h e m n c’ uu mh tt’lc ’ t m smon ,

l’Liui~’0 ’ c m o t t u n t t m n t m e ’ , m t m o n u s  are pros m t _ lcd b o y ’  hotlu telep h onic amith r,mub m o u  u t o ’tso un r k s ,

In— I’ I ucmhn t Ballisi it_ ’ I mus trume mitat iomi

I \5I  R P110 I 0(;R.\I ’hI\ - All t h ic ’ phmoto g nap hnic e q u mipunucn i t  descri bed about ’ ca n he
ti se ol at h t u o s  s il o ’ .

I 151 I”~
(
~ \ e ’ b o o e  t i  screens c’aui he used in conij i unctioni w i tbu  fine E3ec k m unami 2 10 Data

Su sn e m u m m m n unea s um m un g f i b  O ) e ’ e I lIe ’ sc ’ Iu oe ’i tie’ s ,

II.-\RDW 1k I- ‘‘I I 1 ,1 51 1’TRY . All m nutruninenitat ion is iuardwined to a I3eck mnnan 2 10 I)ata
Ss sh t’ uum us buic h m can h a n d l e  up to I ~0 c’hma ui u iel s of ania bog data.

I t_ ’ nmm u mn a l Ballistic Im t strun nem t ta (j o mn

I.,.\SI R I’I IOT(X ;R..\PIIY. I’hne phiotograpluic eot n.u ipnite nt previo ) u us ly describ ed can ht’
~isc’t I at t i tus ‘ m i t t ’ ,

-J J%IJN ;. ‘line Bt ’t I’ mm na n .210 I)aia S, steu t t  in conjunction w mt i u appropriate sensors can
l o t  ot ’ io lu ,’ tm uiit ’ dat i e’of lic ’e mn imnl g teruitina l c ’s c It t s

I I,’\RI)Wm ’l Rh’ ‘‘I I 1. 1’ 511 I RS ’ .  All nmn t ’as o unt ’miit un t ari d recording instru mutentatio n i us I mart _ l—
r e d  m ntou  t Int ’ t_’er mtr al oha ta systt ’nuu ,

BOSRDSI -SN 1 1 5 1  Sl [l’

I . - Boa rdm mu am n I t’st Site m u  N onr tbn ( ‘t’nitr a l Oregon us used I’or t e s t s  o f mockc ’t ant i jet
t_’nigmne s. m m ?  °~ em s mu cc’ cx phi is iVc ’ ho , mno ’ c ’s , aunt _ i where cx tnt ’uiut’lv long flig int ran t ed ’s or separat ioui
oh ns t, m nude s .mr c miet’ eletl, S un 51° .iec ’ i b m  use tIne site is  countro lk’ t_ I t i p to ) an alt i t tm d m,’ of 23 ,000 I’ec ’t -

Smn~e th u s si te o luue s ntont include penmu a nic uu t m uns ta h la t i oumus , a ll m unstrunune ut ta t io n t  ari d t e s t
a r t i c les mun i ust  hoc ’ nnnuus ei h t In t _ re  I m u t t  o t h e r  su b,’’,,

0 -S I S  HAN UL IN(;/PROCESSING

1 ) 5 1  5 STOR -\ (, h SNI) RI- I R IEVAL

I ic ’ data co l lc ’ c te d inn thuese f . m e m l m t m e ’s arm,’ mit f lit’ f oru m o ut  pin oot m me n apbms . mnst ’ u i l o nsc ’o n pe
t ri o es. ,o m i .m lmoc re tm u nol n m m e s on u m n.m ) ’ u ne tuc  tape. t i o leui tape . anuol log in—speed l’u l m u ns , I’hnt_ ’sc ’ data are
no runn ,i Ilr n ; m .m um u u . mhhy re mhumi ’t’oI m m d  stm ured inn h ard i np y  . l ime c ’ ,m~m m b m i h i l y ’  loin oni—l iu ’me c’on umpute r
r t ’ t o u r m h n m u t ’  . m u u o h an i ,m l ss is  - , ‘ n s t s  ml required.
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m i m i ,
Au m ’ ,u
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Figure U-2. Impact Mechanim~ Laboratory - Floor Plan.
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Table ~~)- I. Impact Sl ec ! m a m i m t _ s Laboratory I est Ratmu .!cs .

Velocity I roj ect ule
Range range, ram lm ze. lb I y pucal tes ts

ltjsec

lnitpact Mechanics Up to 7500 Up to S Structural Survivability
Laboratory Fuel S y s te m Sumrvivah il ity
Range No. I Biological ‘l’issue Impact

Rain I urn pact
Hail D~muuiage
Rock lunupact
Component Survivability

Impact Mechanics Up to 7500 Up to 5 Structural Surv ivabi l i ty
Laboratory Fuel System Survivabil ity
Range No. 2 Biological Tissue impact

Rain Impact
Hail I)amage

- Roc k Impact
Component Surv ivahl ihity
Stressed Targets

Tulalip Up to 10,000 Up to 10 Large Explosive I ests
Test Site Guniure Tests of Complete

Fuel Sy ’ s te ’iui S
Rocket I mig une I c’s ts
F uel Iunipac ’t I e’sl s
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SNNEX V - INI l~ )l)U(’ h ION

OVI’ R5’ II ,. %%

11mm .’ Itoeinic’ ( m m u m m h o , mrm m , \ \ ‘ t’ r t u n l I ) u \ ° ~j ou1 l i e  h i t i c ’s ‘o n us n i le ’ e’\ t t ’ml ’mis ’ c ’ capa hi hi t r ’ f ’u,r t ine
ohe oc ’Io up m m mt _’nt amid p r ooiu u cb mo tu of’ m m m c  malt ( pr iu tuaru l r  b ne l i c mu l m tc ’ rs ) iiu b ,mire ’ra l’t si stemmn s . TIne’
opt_’ra h iourma l personne l ml flue ba l l i s t i c ’ t est a ci l it y at S e n t o m b  Diviunon Iuu m \ ’ c’ b e’eui trained and
ot ua l i t ied by I )o ’ u t _ ’ I m  m p u u m o ’nt and I’ no ,~~o i Scm ’s ut _ c’s. I ) i v m ’ m u o ou i of Sbt’rdeen Proving ( ;~~~ nid and tine
t,ie ’ i l i ly  is c’ t_’ rti fiemj by tIme t .S. ( , m m s e ’ u n u m m c m u b ,  In at _ ht _ hi t mo n , tae ’ n b m h ic ’s s u ppor t  is ava i lah ht_ ’ . as
reo lu m m ret i. l’rm nm n o u t b m e ’ m Hot_ m ug (‘ on uip. muir o h s i s o m m u s  t h mouu g b mon u uh  t ime  United Sta tes , Air u..’ m.m b I
dt_ ’vc ’hoped hr h ium.’ S erto l I ) m u ‘ mm mi umic l u ut _ hc thue lit ‘P. 11 -2 1  - 

(‘ I I-4( ’ , .mn d ( ‘ 1 1—47 inelicopten s .
S e n t o i l Duo usuo m um us p resemi t l s  f1me bu ~ t e ’ s tu mu g t int’ ‘u I ‘ h I — l o b  5 1, 5, ,\ r mumv [ ‘ I  I ,.\S blc ’bieo ptc ’r. ‘I bm ,’
pruuut ,ur °, point m l e’ m m m t t a o  t f oo r t l ums f’ae’ mhu t r u s ~mt n , I- .inI Rit ’g te r ,  tt’ lt _ ’pltone 2 1 5 _ 5 2_ ” mt) fo ( i ,

(;t : NERIC ,SIR( RAI l SYST I ,SIS TESTE D

\ lat t ’rua l. c’oi unpouteuits . sh r u u e ’ Iom m e st’ e’ huons . ‘me l f—s t ’ .ilu m ie  fuel limit ’s I htm l uto t t u m t _’l e’e’ b ls  I. au it_ i ,
in gt ’ uicra h . a ll , m m r t _ t a t t  c u om u ’u pmuumc ’ n mts ss’ h ue hn can he bit in tInt ’ ñ’I’ o m o o t — ~~ idc ’ . 5 - ioO t— Iout 1.
I 2 — him m m t— lm i g b i  ht’st ct ’hl and us b u uch  duo not repre ’ sem m t a s ioin if ’i e ’ ,jui t l i m e ’ or e ,xph m u sisc iu , m ,, i m mb . can
he b,u hl mst ic a l l y ’  tc ’ sh c ’ e ! -

S t ’ RV IV  S I t IL ITY 0V I, I,NI R -S ItILI TY I’ \ ( ‘ IL IT IL ,S OVERVI IW

lint’ ha ll isti t _ ’ t e s t  t a cml i hv  j ut the Boeing Ver to l D ms’ isi oun is ant ‘x ( l - t oo t ~h o o u m 1  tun ne l 4 b o~
~ feet  I mi us o u c h up t i m  20— nnnnm .51 0 or SPI ~m m1 u mmu u i tmi l io n c mli be lured,

\ ( ( I 55

I b it ’ It , unn m , r S t _ i t o h  I,) i s u s i u , u o  t c ’ s b  fac i l i ty ’  us Io .ncah e ’ol at thu t ’ Uio ’usio un ’s prot_ lut_ ’ h mu n un Facilitie s
o u mm S m~’ usa r t  \ e e ’ r o u m c ’ , R md l t _ ’y m u 1.. I~ S , , u j o ~o n m m x i u i u , m t o ’l’., 5 unmihes son uthu o u t ’ Plt iha u.Iehplu ia, ‘lIme
t , m e m h i t y  us atljac’ent h um Initers t at e R o t e ’ ‘)5 ant_ I Itas mail trans p mm m .i tmomnu to tIn t ’ pr u ’mti ouct o e tm n
? , m c n h i t u t ’s I hue p laut t us a~o f m m u m x u u m m a t e Iy 4 mnt i it ’s tru ) mnn f lue airport ami d cant ac c mmunm n iod a t e
inc h mc mn ph m . ns land m mi c nun tine cmi mui rmt _ h s ,

SI -S I N II N \\( I I’ ABRI(’ SI ION ( W\I t I L IT IES

I ut i l i t ies  t o p  nu i .um nnt e mm a n ce , l . i b ’ r u ~ ,mt io n , amid u o ’p.m mr of all mire r i f t  s y s t e m s us e ’’o o c Ibt ’ r it .

LO(; ISTI(’ S I SUPPORT ( ,\I> \ ItI L .l I Y

I o o o ’ u ’ t o m  m l  s u p po r t  o . m j o . m b o n h m t ~ for im n o ’ n , m l t  s us te ni n ” i s  t ’ ’sce lle nit. . Su rmmiuum i m tu m o i  and p u us o dc ’r
st uu m, u o ’ m ’ I u ml i t  es ire m u .m n l .mI ’ o l e . in .i~i~h m t mon t t o o  un a uminm n um n m i tm ou n m o lm iw um lo m i o l  nut! l i o n  h u t s  -
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INI)OOR I’ 5 ( 1  LIlIES

f3. -’n~[,t.l S’ I’ I(’ 1 1 5 1 1  t ( lI,J 15

I ) m n mi e u n s mm m u m ’ ,

‘l ime lay ou t i m m t  hu t ’ Huoc ’ mm m o c \ ‘ o ’mt ol h ) us us i on i  b o , mb h m s t i c  t e s t  f a c i l i t y - ’ us sfnosvni ut I- mm zu re S- — h ,
I but ’ t ’m m m nn g ant ’ i’ . mum tu utd c ’ rc roun o h t umnn e l 4 feet  u vu o he anti ~ I t _ c t  Inig h m . 5 rem nou u m b o l e ’ h io .’ kstop

us m u t s n ahh eo b ,m l m pr u m ’u i m i u . m t e ’ I lm 70 t e c h  front bitt’ backstop.  Wih hu bIte hac ksno ) p ne u i uo o o e ’ o b , ta rc e ’ hs
un uav he j o b m t _~’ t _ h nu n a test cc ’ll t o— hr ~~

— hr 1 2 — I t _ e l  Imug im I hhrougin ann : me ’ct ’ss cover I unutnnet h i , o m c ’ Iy ’
behind h u e  usual p u m s u t i o n r i  of ’ t ime h, m t _ k s t o m j m . A I m~m n kf ’ond glint unnount us unsta h led belnind s t e e l
(‘ l o s t  o ho ’ o o u”m u puam lg t _’.

%% m.’ .m p i mum s I’roje cti les Available

I’mo o ,ce ti les imp to 2 0 — nmm n i u utua r he f’i r e ’d. S~
’e’apm uu ts are ;m ua i la h lc ’ b o o m  luring ,223 , .30, amid

51) e , m b u b ’ e ’r , 7. 12 - , 14 ~~
— , aunt ! 20— ninni pro j c’ e’ t u l e ’ o.

Live - lunert l ure

Ball . ‘\P and - 51 > 1 ‘ o mm o te ’ e’tm les m u m m y ’  he lured. \ m u l ive I I I  p r u uj ’.’ ctm i es un iar he lured.

Salet~ (a mi d Security) Requirements

l Ie  h o s t  baci i i t ~ ms sec tm ne.  R. m uu g c ’ sa fet y ’  meqi.um reu i ue n u ts ire .os . u ha hlc (0 o : u  re ’t lue ’s I,

Power A~ ailahi li hr

i l e e  tn~ , m 1 pou ss e m is mu.a m labi e m t t I me r~u ut g e ’ at 1 10 , 220 . amid 440 V -\( - S t . m i t iau t _ h m m m c m i  h I
dec tr ical unit _ i l ivt hr a u lmc pm uss ’ t_ ’r cant he uutat he as , iu l , o l m I c ’ so t hu gem nc matur t g m.unmt s.

Obsei~a tion

N m ,  live Oiosc ’r\ , m t iOmn of hc ’s hs is al lowed. I bi t ’ tunmie l is che ,m ret_ i of pen s tn nuu ’ie h be to ume ’ c’ ,ic’ii
t t_ , S m

1m m-I-li eu lit Ballist mm.’ I ,m_stni memitation

Sm unstr ui tu m.’ntatu o n , pe rso umn e l trai ler is located , m b o o  u sc ’ g no n um ni t _ l , mmhjam, ’cmi t to t Im e lu,uut nel
raum eo ’ ‘511 m nstrume ni t .u tm u uut  nt o t n e o b im mrc ’ti t o m  he plnysut ’a i ly ’ iii tIne huu uim ncl is lot’a ht ’d inn tIme
trai ler,

P}i( ) IO( ,RAI’ IIS’ . l i t t l e  m u— f l i g h t  pbnotogra p hy’ is u s u all y ’ m h u o m m t _’~ Im o oss c’ s e ’r , Imi g h i— s p m .’m.’o b
c.munnem . ms tu ’mt’ti b o o r  te m mnu m nt al  c l  f c c  hs o , m mn he u ms ei l  four ini—f lig h nt iC e  ort_ i imig ii’ desired.

IJ \I  I’sG , I u uuniung u mue a s uu re m nn m. ’ uuts  are usually on m me mnb o oh towant l achu a tm o nt  m o b ’ i tus t rum nmnt ’ mu—
tat ion em numsus ten t  w ut lm l mn on l t _ ’ct i lt’ t u n i c  o u t  arr ms ’ .m I, I Inc m ums t r m.m mun cn u t a tuomn c o m u s us ts of c ’ tbner  a
j ’ o h m m m t u u m n u u i l t m p l m en st~It m m , n i on nn m , mk o ’ , o’hrt ’a k so reemis ton niu t_’ , ms ommo ’ ve loci t y
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It ’ nm n mi nal H.iIIj ~ t j c ’ Im ns t rui iment a h i mu n

PIR’iI~~~~RAI1il I mmmi Ro’dlakt ’ I i inn Iuuch u  spt ’o’ti e , m m u u e ’ u~ms s sm t lu frumui mnig I ! o ’s up t o o
44 ,lb l ) ( )  r .mml i c ’ s so ’ mut t a l to °.SS I . is t c ’\ c ’ ; m mi ucn , m ‘s i t l m a I r u im u ui nu g r o l e ’ up h u n ,~R l ) ( )  I m a m u m o ’s sec .mr c

msc ’d for  in mg ht—s p e t ’tl pl t u m t u u c m  ;up lm s i o f  t e s t s ,

0 5 ph n o h o m u u u u l h m l ’ o l u o ’ m s t , i t u m n f l  or intake ‘lore ’~m k sc ’re’e uts m m. u sed to m nei su rt ’
pu m i c e  mule ’ st _ ’ l ’ ~ i t s ,  S o t _ m u , c ou mm u i te r , mut t _ h ‘ m y m t c l u m o m m m m / . m t m u o u i  o n i t j n h m b m c ’ m ’ . are use d s o u t h  an e u e ’ m u t
sc ’ o l u uemmcuum u ’  e’ unui i p u ut Cu mmm d .mu u i i t t c ’ m ’ l , m t e ’tl fume ’ c on i t r mol  s~ u t o , ’mni t in m u u o t u , m i c ’ re - e’ o m r d m n g e’ mmn s i s ten t
s o u l ; ) o m’ uo ;ce m m I t ’ h iunuc m o b  ~m mmmu

II \ l < h ) \ ~ lRI  Ii 1 I 511 I I-~\ S u- o~ k au.,’ce le ’ m m m m u u e ’ t e ms , s h r . u u m i , o r e - s s l i re ’ ht’nunper ature , m m m d
.o c ’ u m s t u c . o i ( o u c h  tma m t s .u ’ o - ‘i ‘ ; ; ‘  o ’ o u u o ’~~m c m m t s  mit~m s he re’ e o u r o b c d  on om s e ’ m hlogr~up lm or su m m ons t r 10 0’ s

o i l  s t r ip ch u m Is.

l’,~s i n m um mnn ue ntal S u m in ulati ou n and SIm. ’asu rem mnent

I mcc l  spt_ ’ e’mmm mcu is I m m ie lu c l im mc I’u ut_ ’ I in se’ l t - se ’ um Iu ime ~ fuel l ines) utua r he te m unpenat tur t ’—
e’ u mm m h mt u i nm to ’cI tro nri .(u ’S hi) +‘ h t m l ) dc ’ o ,urc ’ c’s

Ot ’ l  l)OOR I’ S( ILIT II S

I’b ic ’ ro ’ ir e ’ mm 0 onuht _ lou u,mr t m e ’i l i h ies  at I t ooc ’muig \‘ e ’ mto !.

1)-Si .5 Ii,’\Nl)LIN( ; I’RO( ’l SSI\(

1 ) 5 1  S SlUR \( .I SNI) RI’ [RH S SI

I) , it , i nm iei v he s t o o r o ’ o b  ni c o uunpuhc ’ u cart _ I, t , j o ,’. tu sk , m o n conipu !t’r ge nu eu , m t m ,’d plots usmntu
f a c i l i t ies j o u m  u s ’ u o l c ’ oh m y I t o  m m ’ u u m g  (‘ outnpmm t er  S~’r~’ ic ’c’s . I u i t _

Ii K- 1.(,)OK ( SI > SI )  I LI I ’ll S

I ) a t , m rec mn rt lt ’ th on ost ’i h l m m m ’ m . m p lm t o n str ip 0I u .mmt  u’t’c o nrt lt ’ns , mPo ’ , i s , ou b , m b o h e ’ u ummunnedn a t o ’lr
1 > 1m m t m  o u r ~i~’ults can ho ’ mumao i e is , m I ,mh lt ’ s o t  m u m  2 Inom m urs so ul h o m uu—p l aumt to ri i0’c ssm n it_u ou t I n lm mt
onmn pu ter d .ut a nt’ok mct u rn caun b o ~’ oh u n mi e wit In m u i ui m o o ’o b m o te turniar uum mmc l t m munt _’.

Plt ()( I SSI N(

S~ st u ’ mmn afl (h Sloulel

Ito ‘ ‘ m u m ’  I o > m m m j ’ u m t e r  Se ’m’s c t ’s , hut ’ .. p n o u s ’ m m b u ’s t o  m i 1 ~pti~ t ’~ o l , mt , m ‘ o n m u e o ’ss ing so ’ u’ v m o ’c’s inn em h hnt _’r a
t i n mmt ’— s i m i r m m u p  m o m  rm ’ u u m m u t c - hatc h m mnode. lUSt ~(m ll f m ~~ ,~nd III’ot ~ ‘ b ) ’ i  55 s rs h e ’ umms are .ms au l ah ’ o l t’ ,
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tie

SI t I , m p n t _ ’ u m , iu y e ’s ~‘m u u i susu em n t  os ”mU m Out ’ IBM Imm oc ’t_ ’ssmn ru .mne sum ppo rt c ’ ’ - l i e  t u o m u n  1 m m  ,i t~iolt _ ’

, m m m . m r ‘ ‘ I  support r~
m t _ k mgt ’s ,

Imnp uh
__
Output Olnt iom ns

,-S 11 cm ut umuu o n i I, () o iph it uu nts ,m ic ’ provmtl t’d , mm mch u t im m ’ug (‘a l t o nm mn p ph ot tmm i g

Realt j une Imit e ract mo n

‘I’m u m ~u,’—s h.mm umm c umm o ~I~’ is ,ms’ ~mm lahIe on c’ m mbuc ’r s~ s heu n i .

I) ISTR II)1,’T ION (TURN \ROUNI) I lSi l ’  I

Imu uuuu ns t ea se ’s , hu m i i i,  o uuud I untie us , m luumumsh  mnttn i im,’ t_ h mate .
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I N S T R U M E N T A T I O N

[~~~~~ N N E L  T R A I L ER

M O B I L E  POWER
P 1’~N RANGE GEN ERATOR
ACC E SS CO V ER ________

RANG E
:,,~ HOUS E

D I R E C T I D N  OF F I R I N G

PLAN

E X H o’m O J ST

E X P L O S ION PROOF k/’o NGE SAFETY FAN

L I G HTS L I G H T S  P , o 0N ,E HOUSE

.‘ E m ~T I LATO P ‘

GR ou ND \ oo
~>4 1 E 

~~~~~~ 

rLj~ 
_ _ _ _“ 1 ‘ 1 ‘

~~i~~~~~~
T ’

~~ _ _ _ _ _ _ _ _

Li LI H ki~ /~ 
TUNNEL

BACKSTOP T I M I N G  SCREENS
( V E L O C I T Y )  GUN AND FRANKFORD MOUNT

S P E C I M E N  STE E L
HOLD E R B LAST

DOORS

E L E V A T I O N

I u gum r o’ V - I .  Boeing Vertol Ballistic ‘Fest Fac ility.
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line I’ )e ’ u o u o ’r Res t_’,in’ c ln l u i shmtu he  mum uo o tc ’ eu m , I part m o b  t Int ’ tJ uim s’ t ’ ms uh y ’ ou f I ) e ’ u u s ~’ m , us e ’ m u c ’ ,e’ e’ti
in s~ m o m u o s o u u c - eb no ’ sc ’ ,mrc in inn s t _ mer i t _ c ,  t ’mi ’ m utee nmulg .  applied e e o n i m o u u m u m c s . amid t Ime l u u u u u u , m u m m h u t _ ’s t o m i
g o o o c ’nin pmen~ m i d  i nd um sur r  i t  t ine m n n h e m ’m t u mt ion u . i l , u . i t n n u m m u m l , au nt _ h local I t _ S c ’ I, l ’ s t ah b i s b u e u i  nun I 0 ) 4 7

t o o  b ’ o p m m . eI , ’ni t Int’ rest ’a m~’ hu it  Ins  i t  m e ’s  m o b  t ime ’ t ‘ uu mvc ’r smt\ - t I n t ’ l nns tm t u me - hu ~ms t_ ’ ou mt _ lu uctc ’c l un u o m r o ’ t inani
2 ”~

( i ( )  rc ’sc ’arc h pro i lo ’ c t s  t o m h , b u m i ,~ , m ) o b o l , o \ u u u i a t c h \  S o i~ m mm m h l m m n m u ,  I> ue ’sc’m tt o o I ’ o e ’ i , i t u u o u ls ire ’ i t

annua l so lununt ’ of ’ 
~o ( o  u tm i ll mm ui m pe rbo r uu e ’ti hr ,i~) ’ o u o O \ ! f l t j i t e ’ h \  3,5)) scu e n t u s ts , c nc ’ ummc ’c’ us  un i t !

su u )’i o o o r t i fl g o cis o u u u u c l ,  I hue ’ I m u s t u m o i t e ’s ha i o m o m : o t o m m u c ’s , o o l l u e ’c’ s b ’ o : i e c ’ anti c’ omt te ’ rcnt ce r m m o m uus
mucc uu p r l o ) s ,Ob ) u u f t ~~. S f a c i l i t y  cIe~m rau mc t _ ’ ml top se cre t luas been issued b o~ D(’A SR . St .  I o uuu is ,
I b i r c e ’ o u t  f —c -a m nupt is Imelt ! s i l o ’s are’ i up e ratem ,l to m s pe cia l  e’x pc rmut i t ’ mtt s in c’ i cc t n o uuu.m ou miet ic

pruo p.mo ’ .mtmo o n t . (nrt hna mn ce aunt _ h b u i , u b i — e’ mue ’ r eu u miit _ ’t~m l s s m m uk iu t g  s t u d i o ’s ,

I’ Ime I nustutu h e e’om i sis h s out 10 o n pcrahimtg m h u s ’ u s u m u n s , oune m o b  so b o e ’ b u , tine I b o o  o r u i t m o m u e ’s b o o m

\pp lmed \Io ’~ hau iic ’s . mn pt ’ muml c ’s ba l l ist i c ’ l o s t  f ’~mt ’ u l u t u e s  suitable for sum ms ’ m uu m h m l mh v , ’ s ’um l t t c nahu h u t y
nc ’ s tmnn m,i. S lu uc lu ot tint ’ resc ,irc lu co undue ’ tc ’ t_ h s o u t b u n u t  tI nt’ I , mb mm u r , mhonrm o ’s t o n  .‘\ i ’ o t ’ ( m eo h Slecit anics us
nc l , u te ’ c l t o )  dr’niauniic m d  tma mns ienth ph ysica l um u id c iu emu mi ca l pht_ ’utonienia. l I nus e mu tp i tasms us
ret letne e!  mn tine u , or ic ’ t y  of ’ s t i p p m nr h ing tae ’u l u h i e s . \ i , i j o  or i u ist al ia t i o mis imic itude tIme I ,‘ n mut m na l
i t , u !h i s t u m ,’s I , i b ’ o m m r , t o o r m t _’s . tine I,t l. msh Re ’se ’ ,ire ’ ht Ruu mim ,u e’ , t hue I - splosis ’ c’s and Pr m o o t e ’c ’hmmtu c s
I . m b o o o r , o t m o r r  , t Ime ,- \ur Po l i uutu tnut I . j h u o m , i t o i r y ’ , t h e  l’,ngim nt ’ Fesh int g I ; o b o o u m u m t o u r r ’ , t Ine i ’ \ ) o c’ r a om e’ uu ta l
St re s s  ‘\ uua lv sms L a b ’ o o o r , i t o m m r  - tIme ( u ts Inumm uu e ’ u t t ~mt ionn L a b o o m m . o t m o r r  and tine I ’ sp los us’ o ’ S.ile ’R
1 , i hm m n at o o r y  - - \ o  t o e ’ res eum ncb t , m e ’ .ms m o b tIne I ) u s s o o n  inichude ternnt m ui al ha lb u ’ 0 tm cs  ant ! lmmu ~ . io I
pinennonunen, . s Ir , , t uun ~m I uu ne cim ~m nmc ’s , utiec ina nnuc s m o b  nu nateria ls , hi mg l u em t c ’mg\ mc ’ u i c  tuonts , b las t
e’ f t t ’ t t s , n p ij t h i e ’ ut t , mtm c a !  m i o m o 0 l , ,’ls , e’o mn m i puter  pmongna ui ’is . mrn t ’asu mt’ mnn e m i t s am’m t _ l m nstr uu n in t ’ mi t u i t i om n ,

I ‘ t m , I m m s t n t i i t t _’ b~ n lds 1 5 0 m m  f a c i l i t i e s  c o n t r a c t s  (Am mnnv ( ‘oummt ma c , ’t N o , l) ,\ - 2 3— 0 ’ 72 —O R I )—
S2 ” ( \ t  mmd , \ o m  h o m e , ’ ( m o m ~ I m . m e t  N io , I )4 7 OI .7 5_ ( ’,O25~~) u o ’ bi i e ’ l u uniake .moum i l ab ’ m le a s , mni t ’ t y  o f ’

cm ’ s e ’runnu , ’ m l t ’ o us eu! rc ’ se ’ ,ore bt eq tm mpumit ’ n n t .

11mm. ’ p u n mnt of ’ e’ m u m i h . i e ’ t  f ou r  t It us !.me’ ih il y u s Sir. (‘bnestc ’m R. ih o cg. ihh . l ) i s o s m o m u i  II c ’,m e! ,
1 0 ‘ rot ’ o m it ’’, tou r  ,.\ t o pl icd \i t_ ’ c,’ h i j , uuuie ”s . tc lcp imone 303 753 2(i 1 ( m ,

(,I NI Rl ( SI R ( ’ R AI  I SS st  I SI S (SUBSYSTEMS ) I1.STEI)

Sum rs uv ~m hi lu t r  u i l nen ab m l mh y ’  test  mm ci c .mn he per l orumne m,! un all  f ixed and rot~mrs us mnig
, mur c ’ r ; u f t  sys tems anti s ub o s y  ‘ mc ’ u m i s . m m m c l udmm ie’ , m o u m u p b e ’ t c ’ , mmr e ’ra ft , l” ull—site a i r c r a f t  o ld  0 m m
sv s t t ’ uui s ari d comun ponne unts can be suspenidt’ o l it  tIne ,‘S ur o,’nal t - \rc ’ mm , o ann ul suib~m,’ t_ ’h m .’o h t i n  ‘l ist’ s
t r o o m n u  up l o u  20() poummo ls ot t’ x I o l m o s i so .

SURVIVABILITY V I ’ l , NI- RAII ILITY I’ 5’~ 1 1 1 1 1 1 ’ S  OV E ’ RV I I -W

‘I o s o m l i n e ’ t i e  b o l m o ’s im um - mo ’ . mi l~ih le f o u r  . m u u c  m u l l  (or sy ’ ste m nn s u m r s u u . i h m l n t v , s iu h i t c ra h mh i t u  ho pe
t o t _ I  uu i o u ‘\ uu indoor r um nn g e , located uut hInt ’ I )c’mm v eu I’eole ruil ( ‘ennter . earn at o : o u iu umu mo o luitt ’ t e s t s  mb
inert pnn it t ’ ctm lm us um ~ O t m )  30 —imn umu . ‘S im m u u t o l m m o  m u u . m nn mm e hi ; m s ses ’ c’ m .m l a rt _ ’ m uas w l mi cf n can , m c t _ m m u m i m u n m m o h , m t c
hc ’ ’ , ts  m i t  up t i n  200 pounds o d  c~m st ’ o l  t_ ’~~p Iu u s ivc ’  s t , i h m e u m t h v  detm n nnated. l u l l  sited m i r e  m . m l ’h canu he
suspen ded mt t ine o nuto l i  m m t u m t _ i l m n  ii ’’,,
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l int’ I m i ’ I i t uu t t ’ us I o nm ,’ a t m ,’ e h un One t ’ m u i o c’ r s l s  o u t  1)t ’ not ’ u m, . mm i m pu m s inn So iu i I l ~ I)c ’ nu s e ’u’ j ut
t n us c ’ rsnt r  I t l vob , amid l ’ m ,,mn s S ue . . , i ; m p u o o x m u m m . i t e ’ lr I 4 mmni l c f n ’ n m m m  L ’ S , Inn t ,’ i~ ta ht ’ 2~ . ,\ - t’ss u s

by nm m ,m o ! on nul y ’ . ‘[hut’ Itl,ist Rc ’sc ’ ,mre Ii R,umu ge i s  h mc .mt et _ i  omn t ht i ’  b o o s  m u  It o m m u u h m m u u g  R , mut i_’e’ 25 nnnm ic ’s
t’ ,0~ I o u t I ) emtu c ’r I’Ine Ilmouhm Kiu ne h uc ’ I it t _ mu ’ s  I ,mb u n a t m u r v  m u t u m e e ’ us h m m e a l , ’ o h  u mt t h u c  De um s ’ e ’ r I’ e’ u ier~m l

enter in \ \e st  I)t ’ uu s e ’ m , ,m io pn’ o ’ u i m m i . i t c ’ fV  IS  muni le ’s f ’romun t ine I n s tmtu h c ’ . ‘\e ’ e c ’ ss us ‘o~ ’ ruo a o h.  R;uil
tnan t sp oo r t , m m m o n is :suu i l , m h lm , ’ m m m l o m  l)t ’mive r , A c c e s s  bo o’ air is ho Shap lehoni ln t t_ ’ mn m u m hm on ~m l . I m n ss ’r r ’
.‘o u  l”om n m.’e B;isc ’ , or Ruieklev h ’ m e ’Id (( ‘nu l our umui o N, ,‘i tu ( Oi1~u I ( ,uard I,

SlA IN I IN  -SNCI’ I’ 5I )Rl (’ 5’ [ION CAPABILITY

I u ml l nn ao l u m nn e sl u mp e’ ;i l m , i b o i l i h \  e x i s t s  at Iumshm t u t e  tu ic ’i l n t ie s ,  ‘ \ u u i u m u u o u u i l u o m u m  loadm iug autt l i mu ph i
t_’ \ 1 0 1 0 0 . O u u c ’  e ’ , m s t i mi c lacu h i t ies art’ ,m l s ou avai lable.

Lo(;lsTl(’ SL SUPPORT CAPABILITY

\ u u u m m t u n i i t i o u i  s t o r uoeo ’ and rc’loading t’um t ’ m l i t i c ’s ~une as ’uu ilahle, I o m c i u s t i c m I su.uppomrt b’u)r lu ’se ’ol
ami d n uo han r ’ —w i m t g a i rc ra f t  al it_ i ‘s\ s t c ’ mmm s is aoaulu m hbc ’ I monu mi t u e  ( m o h o m m o o l o m  ‘Sir \ , m t u m o r u , m l  ( umart _ !
t hue mue ’ , i r b °y ’ Buckler I ucl th.

INI)OOR FA (’ILI’l’IIS

Ii SIIJS’T lC ’IE ST F , .5 ( ’ ILJ TY - I)L~N V L R  FE I)ERAL (‘h N’I’l’,R

I ) im m i emms ium n ’ m

I u ci i c ’ s I I.ic i l u t y ’ ’. mt t lu t_ ’ Deunven I- c ob ra 1 (‘ t_’ n t c ’ u us .m t u umne l  m . u m u e u e’ 200 fee t  ho m i n g opt_’r~m t e d
ho t he Im u shu tu te  umudem t h e  ju nisdictioni of ’ t ine I ’ S , \ , 0 5  y - lilt’ l i e  l i l ies umte ’ lu m e h c amu
ui nu m mutu m iuh oil b ouat iing roouii . H o o h m  ut _ u re mp h mie ’ pn m nt _ ’ t ’ ss mm ip b’,ic ’ ili lit ’ s . ~mu nm .i a uue ’ um e ’ n ’uol ut u lu t r  mm n ; m o. ’l u i mut _ ’
shn m mp , I~ u ’ - t u m ui nue l su e , 5 hr 7 b ’et ’t .  l imits t i r e d suit ’ . ,\ im m u s m ru uu nen nl , ih io ) ni  o ob ° s m .’ ms , mtmomn u 0 0 0H i m  us
hni,at ~’~l 1 51) t e ’t’ h e t o o u s u u r ,m ni g t ’ f n onmum t ine e ’ ui nn r 0 0 00 nn ,

o %~ o ’ :q nm im ms Projectiles Available

S h , m u u m ! , m m m b  \1, mnti barrel mnn m nuumh s t m r 0 0 0  e lm ’ t lte unnea mu s b o o m  l a uu mtc I n mmnmu .22 , . 414 . a n nt _ i
51) o , m l u b o c n , m o o !  2 0— m d  30-’mimn proje ct i t t ’s .mt u nn u mi >’le Vt ’l oocmt m c ’s ru m u i gumi g up tom 5000 I t u 5t_~t_~ 1 m m
mb ’ t um unn  nnnut i.Ie ue l o uc ih i c ’s tip t o o  7 ’Sl l () I t/ sec .  sa h mo mts  are tm sc ’c i l o u  Iatu unch s u m b o c ’~m Im h em pmom l t _ ’ e t i l e ’’.

, m u o m l  t m ic ’sb uapt’ o l f u , o ’ u u u o ’ m i t s  l’ronmu sha m t t lar t h punt I’ ,inre ls . 5  30 — n nnmn m harrel ns o nl ’ht ’ni t’ m n mp h u m r cc l  b o o m
o sa l , i t . l . o tm n o ’ l n m um g large tna um nnneun hs. Snan t daru l I’m , m e umuuc ’ m ih—s im u n u m l~u tm nm g p ro u le t _ ’ t m lt_ ’’s mc ’ o t mum rc ’oh for

,m m ,’ m,’ e ’ Ioh at m ct ’ lc ’sh mn mm ! un mun ou r s oi l sa m min im ’ s  m m m a l e ’ m o ils ire i s u mu la lm le.

5 1—i ni ch i  gun to ut m e IS  l o o t  loutg lin imi e ’ t h n i m o u i u ’ l m  u m sa cuu m nt t_ ’lnam nnher t_ ’ u m i m he used t o ni
la um n el nunm e I ragn m nenh o 12 1 1 c i i , m u u i s  at 10.14140 I t  s o c  I’ I \p bosms t _ ’s m c ’ ,m l su m u us e m.l ho laumic li

n , m u ’ m u u - u o t s  ml  f uigli o c ’ h o o  i t s .  and t nu m nn up m m l s mvo ’ I y  load mn m~u len m ~uIs m i t (nrder to t’xp er mi mte mn t a lly
m.’ xuu i m mun e d y  un .m mii i t ’  Io e l m , m s ’ um r,

2 6m~
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u s e  Ine rt l ire

(. ) mm ly mnut ’n I pu i m u m ’ e t i le s muma r he f i ne mb .

Safet y (and Se ’urit s I Requireinnents

I hut ’ m , u m m c i e ’ is secure I m o m e! .is sm b mcd u mi~uher nu m ls an icl c q uipmunenh. Door imtt e nl ocks ,mic ’ usco l  on
i ll r , u i u o y e - o l omom i s , R . m mi g e ’ s , m lc ’Ir rc t ju i reummeunhs are ava ilable on requ est .

Power As ailabilits

\ m uup lc t’ hectnmcah I omm ss c’r us . m u, mu l,mble uut I 10 am id 220 ~o m b t s ,  I)(’ and h ydraulic power can
he m ac be ’ os ,ii l . u hoIt,’ so t hu ponrtah l t_’ generator s ,

Ohsei~al iumn

) hsc roa tm o nn points are loc a het _ i in thue instrununent room. Tine gun roont can he observet!
m u ’  inn t int’ m nist ru mu cut tat ion roonti o u s i mug mii i rTors.

Inn- Flight BaVisti c Instrumentation

I mc mn n s tru r umen t at m tumu u m ’ me th on ( hum ’ s range us primarily oriented toward recording terminal
c i t e ’ c t ’ s .

Terunuina l Ballistic Inst ru innemntation

P110 1 O( ;RAPIIY. Pliotograp ims can he made ousing botin high—speed pimotog rap hy’ am id
t l.m’ ohm ma ihmmmc ra p !m y ’ . h r  cannn , I c nc ai ni , Mill ikenn , l astex . Fairchild. Eastnn uani , anud I)y mu . mt , i \
I r.m nl imn t p e . u l m u e ’r.ms are av um u la hle boo r  h igh—speed pinohograp hn y at fnauuiimtg r u mhc ’s frounu niormal emnie
~~u 44 ,000 lranu ies ,° sm,’c , A Beckman anch W hi it ley I 8t) cannera capable of f r~m T nii rng ra tes up to)
1.2 nun mll ionn f’rannes ’ sec cami he o,nbta mn ed l’romin tIme Blast Facm lu t v  ~ms requ ired. Ani As co str eak
camera anmi d mo unt cam nier~i ire utu lized wit h ini gi n— inut ensit electronic strobe and explos ive
f luu sb m units. Ann I ,o Ipt ’ r hu mn t  R~upahronnie ’ Shmutter is also available f i nn  stopping dyn~mm u i ic eve m it s on
I m lnu u , p t in  six h e ’ s trout f l:msh x—ray ctuanne!s are available (hue units are rated j ut 100 to
(iOU kS , I mc ’ p lu m b m un s trum i nentatmon nnne t ! o o o hs used incluoie specialized tec hnm i iqt mes such as
trunt Iug l m t i u u g .  s b u u m c h m  iso , sch lm t ’ren strea k , Iasc ’r . am i d interferonietry .

t I M  IN( 
~. I unm i m u n u ’  is. u ic ’ e o numpl is lueti b my u usumng t’ ic ’ c ’ tron ie counht’rs auu d st _’ hont ’ m t ~ c hiro mno—

‘u.i plms . h > . q u o ’m ‘mc rec ’n ns and l mght t so ,reeun s umm c used with tine tinning the ’s net ’s ,

m
e p II -SR I)W I Rh , Pre ssure , hennn lmt’ ralum re , st r auu m . and acce leration can be uuneas ured am nd

n e c  0 rote d on u m m . m g u n o ’ mc tape . uust ’m II om g m~mp Im s , or mu nu ltihearti uu scm l l omst ’o o pe ’s .

p
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( )I1I)OOR 1’ \ ( 1L. l I lLS

Itt , 551 RI SE A R( ’H R \NGI’

I ) i mun m. ’ u nsiu mu s

I ) etmnmn a t io un ph n ro i cs  amid b l o t _ I  pheum m nmnn e nma ant’ st muo h ut _’d , mt lI nus l , i cm b uts  us hi t _ lu m ,o mn t s i st s mit

‘ s n ’s so ’ t u o m i u s  ml l . m o o o m ’ r Itimiiiioiu ig l~, m uu o ’ ,’ hanut l s i t t uahe d . S mi les c Oo l o t h i  ‘ moo-n  l ime L u t _ m I u ’~’ is
mn p en .o l e ’ l  hr t h e  In n stmtute  munu c ier t Ime j u n u soh i t _ ’ tm o mmm ml t ime (‘.5 ~ , ms s i o ) n umu o nnue n nt us t o  m i t _ c t m i
rnno hmlt ’ . mm n d ‘st’ unu u —nm n o im u le unnit s , S uup t o m m m u u m u u . h~u u b t hmn ig s unt ’ hom m l t ’ . mm m t o  

~‘ 1 ° s o C  ‘‘u , is’’ ,me i t i c  m i u t •

s m u n~m II shop a un t _ h e m m u m s h r t u c t u o m m i  t . m e ’ m l u t uc ’s . o m l h u c e ’ are - u s , , m un o h oo.m t o ’l t , m muk -. t o u r  t’ ’ sp lmn s m s o ’ 1 o~~~ i i ~ t O. ’

m mmcl s t tmt lm t ’s inn l m y c ln i nn m uec l i a un i cs , I - moor arenas are m l  m m u t m .’nt’sh l o o n  , i i m c  r u t h  ‘ , t o m o u s ,m h n lu t y  t 0 ’’0 t u u u ’ _ ’ .

‘l’lne I m .m piu m c ’ mnt a t ioni ,-\rt ’mia is 102 t c ’c’t imu t h i , m u u u o ’ t e ’r amid 21) b e t  mmci i i ,  l’iner m.’ ire emo ’ lnt
h i o o b u ’~toe t ’oi . i m u ie ’ra l m o c’ ,m t m o u m m s , ‘I’lus ,mre na us o ust _ m b f i n n  I u , mu , u m u uc ’ Tm t ,mhu mnmn ‘s tudies imn u mo ls nun )! f r a e ’ unc ’ u u t
s c ’ b o m e u t r ’  n n mc ’ a s mmmt ’ umi c ’ i mh u , dn s tr mt m utuon p .m tl c ’r:ms , mu m d lm .igiu uo ’ ’ mt  u & ’0 ’ m us o ’ mr

‘ I lie ’ S u i t _ r a f t  A remma us ah s om .m ppr ox i mut ~ute Ir 100 l e e ’l mu o ha m uueter , l ’ i m er c ’ Crc ’ t i c  i l u tues  l o o n
sm o s t m e u mthm r um .u ,m fu ll ,uire ’r~i t t  in varmou s P 0 0 0 o i h ions fmmm ho ’ s tmum ou , \ luu lhn p le s u m m ai lo ’n . o u i ~
e’om pomn en nhs or sr s t e u m i s  unuay a l suu ht_ ’ st uspt ’ntt!t ’t! , m t o , m n im u m i s  Iocatuons me l a tu s  c h i m  nlue s t , i t m e
t_ l e ’ t o  u u i , i t i o m t  m b  e x t o l  m s i O e ’s mum 1’u ’ m m le ’ e’ h i ICS .

I h ue \ \ u u o c i  S t m t o p u m n t  -\ rc ’ni a us uiseti t o u r  l e t _ I s  m o b  bm aguune nu t im pact , u o , ! aum i st s o um ic i ’ s  or s o inu c
sc ’ct ionns , l Ime us ing su mppounh shmtu e’ t t ure ’ os’ as tie’uigmie d t i m m ni um ti mi n m z e st_ ’ c euuut !ar~ daimia eu t’ ‘ ,‘ ,ii, ms t _’cb b ’o r

b ’ o l ; m sh —so m p p o u i  I un t o n  m e t  ions.

I lue V ,’\ l) ,.\ Si I \-‘ .mp im rm i  m c I ),i u mn.m e’ c’ I \r eunj is ust_ ’t h for slut _ hues out  s ’ 0 m p om mmb i e  t i au u ia c e ’ to
‘s t ructures (a i rcraf t  cmi ot herwise )  t ’mouni h r  lmc ’u ~ o’lon c t~ f’ra guu it_’ui hs c o r  t’raguiiemit s im n u l , m tuur s , I’hn o ’
\ A l)  .551 ‘ml m d  ure ( built ton soup prc ’ss blast I rounu tine lmu near sh ape d ch anges umsed t o o  ,ice ’e lc m ,m he
t he I ra g uumt ’nut s t o o  lnr pe u ’v e bom ci t  cs I us 37 f eet  long amnd Ii) feet  higlt .

,‘\mi c l i t m o o u n ~u l t , m e i l i h m e s  are tint ’ Nt_ ’ 0mm I melt _ I Blast I t l e ’ e’ t s  ‘S i t _ na amid a t’ac m l i t y ’  f’or t_ hetonatun t g
t’ ’s. ) ’ l m  05 u S d  f ue l—ai r  mix tures ,

S lint’ em m nntro l cemih cr c’omuim tuo n t i m  tIme test  ant’nnas ~m Ikmso s sy nnc luroni zatmon i omf ’ u tt u m it ip le test

t’m l u m ipmu ien t . ,\mm o c im m m m h in iat io n of plnoto inn ’ m hruun t t’nitah iom i c’amn be svnc lnronnii,ct i u u i ho u t ime ’ h i t ’
e m  m m m l  t’ t’ n ihu .’n t o o  i n l mt ,mm n neo lt uire ti data.

%‘ic~i~) m m mns Projectiles Available

Pu m lc ’ L’ t m les are s t . i t i ca l m y mi etou n~mheo I at the e l i e  i lu lnes .  1 10 t o o  201) pomunt ls ‘1 e’~m so ’ml
0 ) 0 1 0  m smvo ’ mni . m s he tletoni ated j ut I Inc l ’ r agm i ueun hatmon Arena aniol tint’ A mnc r~ui ’t Sr o’uu .m , ( T Im to

5 p~ ummt _ I~ of
’ c ’ ‘splosive (sI n~upc d t_ h a  ro ’e I are used to propt’l l’ragmtn e nts at h int’ \V u ic Su pport

S n o ’nu a , I ‘ p to 100 pouumo ls linear shi ;upt ’d charges are u sed to propel lnagmt tc nts to
bu y Imc ’ rv c ’I ocmtuc s ,
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I ise In ert l ire

511 d e n  ‘ ‘n ot i o n o mb pr~ lc ’ c’ tm Ies us dom e stat ical l y  -

S a f e t y  land Securit y ) j~~~Jire nme nts

(‘ lassif ied m. mtc ’ r m~m ls anti equ mip mn eu l t unta y he sloreti at t lne range. Ran ge saf ’etv
mcc l uum renn ients are av . mm table on request.

Power Availabilit y

I- lo ’c hn ical poss c’r us is ai labie at range buildings. Electrical or inydraulic power
neoluirenne nils ml t lue test are m m .u ’ s are met wit lu portable generating equipm ent.

Ohserv at ion

Nm) l is t ’ omh serv~itio nn t _ f  l e s t ’ ,  is allowed ,

Inst ru mii en(ation

-511 im t str u, mn um t ’ n t ah ionn uset! I’ oy ’ tIme lunst i tuhe is pon’tal)Ie and can he used at e i t h er their
in door o m r o u t m b m m m o r  m~mm tc e s . Four ins tn tu mu ’uen (at ion imnfonrnation , see tine Instrumentation section

of the mumdoo n Iia/1i.° tie l o u t  / - u ’ i l i t e  - Denier j .’oodoora/ (~‘,:ter,

DATA HANDL ING/PROCESSING

l ) ST S STORAGE SNI) RETRIEVAL

I ) , m t . m cani b ’ o e store d out co o m u m puter  card . mtuagnet ic tape ( 7— on 9—tnack) or disk.

QtI( ’K- LOOK ( .\ I~.5Bl LITILS

Bl ue k am uol s o h n m t t _’ hii~ b o ’ s i o e ’ e’ oI b ’ m hm nu c . uum he pr m uc ess eo l imm m ie dm a tt _ ’hy . ( ‘um l o m r pr uoc t ’s ,sing
no’olunrc s l r mo nnn I Io u 3 dir’ s.

PROt I SSI N( ,

Sr smei ni am id Slodel

‘lIme \1~ih hmemmm ~m t m e a I Sc nence s I) uvmsm o n ac t s  as Imausunnu wi t h tine Universut : of Denver’s
oui np mu tmng ( ‘e~u t c ’r. ‘I lie ( cut te r  unper ~mt es a Iturroo mglm s I3(’m 700 cominputer I I 3 I , u~ ~ o x — b y t e

ut_i mmd ’s m m ! c ’ m nem mm ( ui y I.
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Lamnm~u~iee

I ~ R I R \ ’\ . I3ASI( , ,-S l , ( ;O L , ( ‘01301, and I’l, I mui r he u sed b o o m  bm m n t hm m i t c h  and
hum nut ’ — t_ b m a m mm i  ci ,

INl ’( ‘ I 0 ( 1  pt: I OPTIONS

( ‘and , c hsk. autt l umu , m g um c ’ t m c  h~mpe mnua y - ’ he ascii fou r  t iata im uput . -S l) . o t . i  ( n , uu m u n u u m m u m c . m t m o n m t s
Pro u e o ’s ’ s o m i  is mni c luuded w m t l n  32 p m m r t s . ~mhmn uml  m a lt ’ mob w h miclu are , m s s umzu m e ’e I ton te le t y  t e— s pet ’t b
tl iahomp lines st _ m b t Ime renn u ammu t _ hcn ~is ’ mncu mc ’ ob l ou  d ia l— i mp our oi i rect—c muu nu ic ’ o , I hern in mut a ls mt l um o , i i mc ’r
‘s I m t_ ’ do l s , O u t p u t m’ s ho lui gin—speed printers or te lehvpe. ‘Flue sv” o h c u mu iuas b oo m fa lse’ t i m  Is l o o m

.o t ’k 1 (mOO c h m , mrach t ’ n mu m . pluast ’ t_’n t com.let i tapes antI onie 7 - t ma e ’ Is tape t umimt us tb c apah i h m t r  o o f
‘O I l ) , ‘~S(, , mnut _ l ‘~4 U() t’ l n , mr , mc ’ he ’rs i i i .  h o u r  c mnm n tp a t i h ’ m i l m t v  wi thu oilmen svsh c ’ui ts.

REAL I IMI’ INn’ RM” l ION

o xum umate lr 1 o  t~’ ho ’t pc le mn t n i mnul s are available boor  ompena h ing in tIne h m ntte—s l ta ruu ng
mmn o n de.

DISTRIBUTION (TURN AROUNI) FISIE)

I t mrmna roumit _ 1 hi mite ranges I’mu lint inui nuned iate to over igit t , tiepenid i mug upout h Itt ’ ‘ s m / c ’ o m b  b lue
‘ m m o e m  .0 m u m amid tint ’ runn t i mnne reqt umred

272
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SNNI X X ’  INIROI)UCT1ON

O~’I’,RVlFW

l ime I ’ al co mm t R~’s t_ ’ar c hn aun t_ I l)c ’ o c ’ ]opm ui u_’nil ( mun i mpanty.  a subsi diary of h u e  Wi t i t ta ker

( c nn p omr.m l u c umt . or m e ’ra t t ’s .m t a lh is t ic  te s t  r .om m g t _ ’ ~ cn 50 .me me’ s mt l~m nmc t sohicin ~msc ’ uh t o o  he’ part o i l  t ime

I m o o r ’s ht imn ui b m nm g R.m m tc c ’ . ‘ l ’ b uo ’ m . m u u c c  us b u u e a l c ’ ol 3u I miles e.is( m m )  Deuuven. ( ( I . amu e b us e x t r e m r u e l~
i ’ soml.o ht’ ci. nm ak uu uc it st_ eli ~m m m t e ’t l t m m j  tests nut l ,m iuz c ’ t_ ’x h mho m o om ve ’ ‘,bu, irce s,

I’ ,m hc u m m i s h~om mnmt ’ ‘ I i  Lmci l i h ies mro ’ iOc ,u te ’ m b  inn D eo us c ’ u , ( U, 1c ’c h mi ic~m I s t a f f  u o l f i e c ’s .

,mt lmn tm m mo ’ .Ira mm v e ‘space. ~m o ’o n u 1 m t ut e n l’ac i l u t v ,  o la r k r moour i ) ,  ims s trtu u n i c mt t a t iOni la b o m unato r y , miiac hmne

slu mp. annd 1 m tmhh m ~ , ml i u nun t .oc ’ lv occ u lt_ v approx imate ly 12. 000 f t  2 m l  1 22 5 Sotuth I huron

~hreet. I nn a o u d i l u o  ‘ uu .  t Ine tirnu eu l m c’m,mt c ’s a Itail im iton e o mlli e e ’ at ~~uO [:. mmm n umou n it Asc’utUe ,

I&o l t i n nmo m r c  511), wl nic hn m~ al n uu u o ’ sh w hcol hy e u mgap c ’c t inn sompp omt (m m tIn e U,S. Au m m m v Ba ih is tnc

Rcso ’ ,m r e P I . mh uu r , m l m o r i e s . ‘ l ec tm n m c ’aI s t , o f ’f ’ m o t t i c e s  .o rc ,mlsu . m bu c ,o tcd in ,\b ht uquu e mq ue . NM.

Bult,mio. \ ‘n . i mu t h W .ms lom ngto n . D(’, Lilc om ut b ias eump ige tl in smur viv ~mhi hm t v  vumln e n~m h m l i t y  a n t a l v s u ’ s

antI tan gel c le’ mc i iptn o ui s t _ m o m  P l ion .m ll t ltnee sc’rs ic e’s aun t_i thue aircr mu it  i m m o b u m s h r ~ . Fl ue con1tp~un~
a lt_ d o lu’s m rm ,mns 5 e,mns mt  ex peruc nut _ c mu t_ ’ \ l m lmos isc ’ pb ivsu c s . sst ’~mp cmus ’ m e’l be e ts . mni ihtar ~ anal~ sus

a nuo l m p e r o t  ‘ urns  rc ’s e .m m cl u . m m ’ ,1 lint’ ,mnd comhustmomi I e’eocar c t t .

I he t o rm m m n cu r r  p mut t  mt o o m u i h , ic m is SIr. Daniel F~ Parks , telep hone 303- ’~44- 14 73 .

(,I NI RI(’ \IR( R SI I SYS’I I Sf5 SUB SYST I: . \IS) TESTED

lime I ahcon n Rest ’.m m c hi mm m d I )es’ t’ hm u pm t tcu l t  (‘omuipany Ic ’S1 maut ge can he used Ion

ha l i i s t i o . o l I o  Ie”o t m r u e ’ all r o m t j m ry . s su m mg or t uxe c l ’ uo i u mg  a mncmath s y sbo ’ m nt s ,

St XV IS SItI L ITY S’ L LN l R\B I LITY FACI L IT IES OVERV1EW

p 10 20(1 p m u cm un ds ot imm g h t ’\p loos i s e ’ bc ,m ’ ,et h ) and up to 1 00—pound shapetl charge s can

he tir ed at t ine i - a lc om nt 1 est Range. l’rolt ’o. li lt’s up tlurougl’m 2 3—m ini I-I f-  are f imeti dun a 50—foot

‘ u l i e  mb r im ’ ‘e. F mie he rcuua unt i t unute ls are as’aml ahle or a revetniient could tue construe ted for

,mc l Ii tm o utu a l  p ro m ic e tile I n  mug c m p . i l ’ i l mh ut’ s .

5( tESS

l Ime co m unp . mtm \ m o t t i ces  a re b e  ml ed .m t 122 5 Somi ohi n I-lurom’i Street . I)e mtve r , ( 0. ‘flit’ tes t

rancie is locaheob m .m mu time old I,iiwm r’ l3o u nt hu u ’mg Rannge. 30 miles east of ’ Dcnn ve r oum

I ~ust  ()uimmer Sue ’miue mit _ a r Iteuinet . ( ( ) . A c  cc ’s ’s to b lue range m’s h°m road or helicopter. Ace ’t_ ’ss

hr air is t o o  S taç m lctonm l u m te mnahuouia l A irport or time Ro me kIev Ai r N,mtional ( uma rt l Base .
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SI \INl ’ I’ N SN( ’I I:A ,3RI(’ -STION (.‘APA BILI ’ l ’Y

I , m lc ’ o m n b , mI m mu0 ~m tt _’s il l i ts m o s t _ m i  n u n u m m nmtmmuum ’ s , u uuc l t u dm nu g fac u l i t ies  t o u r  t _ . i ’o t m u u t r  l . m m u u o ’ e S t o l o m s i S o ’
eh m , u m ou c ’s . I’rt ’”o~u imci  t a cm h m h u c ’s are Im nnnu ted t o o  b ’ o m u o m s t e ’ r pe lle ls . ,‘\ u ’  c r y  I iuu iu ,tet l nnu ac luinie ‘sh op

,m t o .m b u l m h r  .o hhm ’ so s l’a lmnm c al u ou u i  tnt  sumua ll mteunn s at tint ’ m’ annge. Ema Il m nia clui mt e ’ ‘m huo o l u  c . u l . o l ’ l b i t m e ’s .mre
.mt _ , m i l , m l ° l t ’ , mI f lit’ I)emnver t ae ’m l u t v .

l OGISTIC SI SUPPORT (‘APABI LIT V

\u m u m n i um iu t m m uuu  loat humig an t_ I shomnage I~u e ’ u i o t i c ’ s a re , msa i l ~mb m lt _ ’ . I l m g bi e’ x l m l i u s os c ’ ci u , m m ’ ° ,’s
( m nc huut _ hmu mg s inaped I mniar ’ he c’~m st , I m ucim stmc a l  s tu i m po o n t  four  f’ixc ’ d— arid! ro tam y- —s o’ mmm , u a i r c r a f t  mmiii
. m i r e r , mtm s °, s t e ’ mt i s  is ,ms , m m lahle hi m m un i  t’ ut h men t Ine (‘ o ulonad im ‘Si r  N, m t it nnta l ( um ;in c h ion ’ l Ine ’
U. ~“ ‘ \m u I c o r e e ’ I tc ’ nianils I at utc ,t mh y ’ Bu,ickht _ ’y I ’j c ’ld.

INI)OOR l” ’\( ‘I LITI ES

Falco n ii ,ms nuo m unut _ ioor ballistic ’ te st fac i l i t i e s ,

OUTDOOR 1- S( ’ IL IT II S

\I..SIN R 5 \ ( , L

I)imensions

l ’ ~ ’ mnn au nn r i m  ,.a.’ us .m SI I—acre fenced site located w mtbm urn an ununhahiteti area S mit I t _ s  m u
c im , mum n c ’I c ’u . l ime te s h . u ro ’ ,i is h u u e , m t t ’tI m i  ann mold l’uta L 1 lauune ’l i  si t e ’ , I lie l , o c ’ m l i hn c ’’s ine ’ hu .ui lc’ sh meobs .
~m nomumrumt io f l  ~l r o e  hn m nuk t_ ’ms , o u os l r - o un mn e ntah j o n tr,uilt ’rs . mimi ~m s’ c’rr lm n i i t e oh nnat_ ’bti ne .I mou p
m.’a pa bi l mt r . I m m m c  are st ’sera l t mh :i st .mrer uas , wit h fixed e. o u r u t ’ra un inum nts au nc h umm uth er g r uiumm ntl c , m I ° te ’
l. i mmt _ ’s , sob uu c lm c o n  he uis cml t ’or stat ica l ly ’ dcho nm mt i rng pr m~e’ o ’ t i l t _ ’s on ex l m l uu so s e  e’tu a nc c ’s .

S v e r t i c a l gum rmu mng c 4(1 fee l  cit ’ep , S t c t ’ t  mum olu a nn ueter , m’ s ui’set l for hal l ist i c . m l b y f ’in ium ui
r Im  t o ’ , n i l e ’s imp t hmn m ugiu 2 ~-n umni . 5 ID—to ni ermine us mn n s i te f ’u r  l ma n md lu ung tmi ru’ c ’t ut n~m n c ’ u i , m l’s ,
,‘ S obo l i humuu i , i I  c ’ m m nt f i rc ’ rannc ’es are planmued f o u r  c m u m m s t m o m c  m m  r u ms nneeo led I c’ m h h m e r  , m h u m o s e ’ grounud or in
e \ i - . I i m m e ’ tunn m ne ls),

%%e:l ~uom ’ .m ’Projecti Ies Available

( ‘urnt ’ nnh lu , a . S I) -c ’ ,ilmh er ske ’ . m l ) u nmn is availa ble , -\c~ h mh ional weapons are .ms ’ au l , ml m lo ’ on lou ~mn n
on utmort n o t i c e ’ , I’ m m c  t ilt’s tip to aun t h m u i c lu c i mu mu ,’ 2. .~un Ill mnnay hue f ired on tInt ’ s e ’ r tm t _ ’ , m l g u m
range. I’ magnnenh mug nu iu n it mmnmn s tip to 200 pouun ds and l~inge n hare dluarges I .i m to i f ’r . m gmm m e i u hs
c ha m m e ’ s  t u n e d  unndergruunnd ) nn iy ’ but ’ hc ’ s t e d i i i  tint ’ bLush ,m rc n ma ’s . I’xp hi ’us is - t ’ chn .i rgc ’s u p  to
lOt) pounds m um a smu ng le pour m u u ; m v  be e m t _ I  at flit’ u . u u i o ’ . W m m i m  m i n i m um n u m u ) t i m f m c , m t m m u n m s , t’ha,cic ’s imp

t o m  ‘00 p()Ufl dS could he cast in t l mis t i e  o I l s .
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I i c e ’ Inert l ire

I r , i o ’ u o , e ’ u u  t on i c  i n t unn i h u o m n u s  u p  t o m  20(1 lmutmu tds unn av he staticall y o l e ’ti m m m . m t c ’ e l ,  I ns ’ ,  III
pu b ’ s mo l t ’s up I i  . o m i o b  m m t c ’ imuchm un g .2 ~— m m u u u i  ntn ; m y he l u r e ’ ,1 tin t h e  s c ’ u t m c , m l r , mumu , ’ o’ ,

5~m f e t c  t am id Seen ri m r 1 Requ int ’mnnemn h ’s

m h j t i ’ , ’ t_ ,iro ’ ,is , om b , o b ’ h c  l o i n  s l m o m , i c e ’ m l  e l ;m ss i lied uiia le ’ r i :o l s  at t Ime ra nmge. R.urp c’ t_ , m t e ’t~
nequmuenun e ’nls are’ ~ms’ ,mu iat Ic omit re qu mest.

Power -Sc a i lm i huI i m~

5 I , u r u m h , o n ’ m h i 10— a n - I  220 —s ’ o ,uht  elec trical po ss e ’, ) ( oO— e’ y e ’ be ’ , s u m m c l e ’ ’p bu . use ’ I us available at l Ime ’
m . m ; m e o ’ (30 kW u . \ , b , h u t m , o o i i h  rt’ o t t m m rcm umt ’ u i t s cant he ~utt ’h s s ub hi m o o r t a h l e  ec ’ o u e r , o l mmr s .

Observation

t I m ed o m i ’ ’ s e’u ’s ml iou is miii os ’, c o b  - I e’ ~hs can b°t ’ m u I~’sc’re’ e’cl hy mm urror.

I n-I light Ballistic I nstruni ent at ion

I~
_’ ’sls m u t t _ I  m m i s ! r u un nt _ ’ n t t , o m o o o  u a t  h i mus t , i c ’ i h i t v  .o r ~- o m r u u ,’fl t c ’ cb I oso , im o l  te r r u t m ut a l  e f ’to ’c ’Is ,

‘1’t’rmnn in~d l3aUistic Inshrunmo’ntat ion

l~ii( III )( R \ i’ i l \ . \ I u u l tm p le hR e.m nmn m imi c ! I is les b u i c i b m — s j m e’ t_ ’ ei e’ , m mtue mm ms so ut h t i , i r u m o r m c i  r i t e ’s
t i m ui t i u i f ’r,munme ’s :se ’e’ ( 17 .000 sp lit t r .mnnne I .mre ’ m ust _ o h Ion m’ e’ c’ mun c h t es t  m t _ su I t s ,  \~ l h i k . m m u  e , mu mmt _’n~ms

( - Il)) ) b m , m r m i c ’ s ‘ s ee  I mutt ! ,m 13, - k u u n . m u i  \~ l o i I h t _ ’y ’ ( ( ‘ m nn c lm n m l \1 o i’ , l ’ s~ t , m u u r c ’ m . o  ‘ ss ’ s teuni  I 7110 ,000 t o o

2,4 mtmu hh i un t u , o u u i c ’ s scm ’ )  i n c  a l ’ s ou  , ms , omha hl e.  I l ie ’ e’ e h uu m l mmnn t _ ’n u a m mtl  c ’ . m p . o b ’ i b u t o c ’ t_ art ’ as”au lable I’onr
,) t , i I r u u u 0 0 0  th e f o u l l  t I m e ,  m l ; m b m o t m u , u . u l m b t u c  e , 00 e ’ r ac c ’ ‘ , im ut u l t , mu m e ’ oomms lr’ s t _ o l I n  t ime ’ tm l t r , m u i o o i u . t _ b m e c , b

cmi u c u t .

I I\1 IN(  . l’.m p c ’ r ~m mnc l lmu ’ t i l  Sc  r c ’ c ’ r u ”o i n ’ .’ uust ’d s o u m bu  t’b c ’ s t u b e  tununens m l pt_ c c’ ,me ’ e’ u i r mi m.’\

1 1 ) 1 1 ) )  e ’ s e l t _ ’ / ’ s t_’ c t m mun m un g  I n eP t ’ s  in , io s t _ ’ o l m in t  t Ine l ( u —unm m uu t_ ’ a umuo ’ r ms .

I I  \ R l ) \ ~ Iki II 1 . 151 1 ‘I KY h m u c i m m e ’ h c ’ e t r u c  l r , mm ns du u ct_ ’ r’s unte m u su irumu g ‘ s hu ’ , mm rm , ‘ uc ” s ’ su iu c . nt _ mum-
PC liii - o l o o l  s i b  ru m l , ,  i i  . 0 . 0 0  u mint _ mt Is  are r c c  0 or , )  c o b  Ott rO. ic i  no ’ I t ,u lie h Is s m m  i bm m mmune ’l
mc ’ e o , n o he ’rs I. rec ’ordu nuu.i o s c u l lu nse ’ u u pc ’s . m o m muse  m i l e  oe i . i t o bus .

I ’ m ic ir umn un iem it mi l Su iimulat iuin and \lea ’surm,’m nmi ’ ui t

No ‘ mu ’ : .

t
I)AT , .S H ANI) 1.1 N(. I’RO( F SSI N(,

1)51 ’ 5 SI OR \ (, I’ SNI ) X I I  RILVAL

I ) .o t a e ,m um hue ’ s t mor t ’th m u  unm.mo ’ umc ’ h m e ’ t i l u e ’ , m h i ’ s l ’ s  o u r e’ onm m n pu uht _ ’r c’am ’d ,
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mi t  It K l OOK ( 5I~ 5 1 3 1 1 1 1 1 1  5

J u t _ n c ’ m r ,  fm m l tuucb  ‘ I o o ~ e .0 l ) .m h t _ i l i t i c ” s: ) u m m s o ,’ s o ’r , ‘s i i te c ’  I m l umi l o r mm c e ’ ssmr u ~ us o !oune mit- m ouse .
I hunt  taut  lot ’ o es 5’ bcm p m ,’th u mimmume c h u i  Io ’ h \

I’RO( 1- “u ” ml Nt,

Sc ‘ sho ’ n ui  o iu ud \ l o m i t o ’ I

m m u u i l ’ m m h o ’r .mm utb c I .m l , o  P m m ’ c e ’ ’ s ’ sm m neu ‘ s e n t _ i c e’s mime p r i m s ’ m c l e d l’ s - a (;c ’nicma l \ m o h m m u r m a t u m o u u
l u  ~~~ ( ‘ oum n l m o m t c ’ m ( 40 (( l u )  , m m ’ . ’ ui t c ’ r m i omn ’ \  I,

1.mmii ,  mm .m ~,bo ’

I ( Il~ I u s\ It \5I(’ . aun t _ i ‘\s sc ’ u u u b ’ l \  I , mrmcimi im ~e’ u l m m m r’ he us t_’cI ,

Im nput Ou t p u t Ut u i i mm m n s

N , m u m o ianei I ( ) m h m o m u u s  are , m s ’ au l a b m l e inn ,mt ho ,h u t uoumn to mu (‘ m m l eo i uu u p Plc m l t t _ ’r S l o o m l e ’ )  O ) ~~ (m Ta pe ’s
o r - .’ ° ‘ t r , i c ’ k , -xl I)) ~l m i amid . m e  115M c’ oumm t ’nml t i hle.

I~o’ ;m t tm n i m e Inn he rmit ’ uimum n

k’ . i r o nic n O t _ na 5  I m m o u m  us uummmiinn al .

I) lS l R l I4 t ’ T I ON

I o m m m u . m r u u u n h tmumu e c , umi hoe u u iu m mme ’c iu , i le ’ m l m le ’ - su u e ’t _ i , sum ie ’ c’ lInt’ c i n u r m p i m h e r  is i m uo ’u , mte ml  It _ s
uI
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I l’ ( I 0 ,50., ( m -h  (( I I

\ N” sI \ Y - IN’1RO1~~CTlON

()V I R\  II V’~

l u 0 ’ I mu o ’ s m o m n u e ’ ( o , o ~c’ eh I . t b ’ u o ~ ’, (‘ m u u i m , m ou \  ‘s o mm l lms t m e ’ l o s t  m m m m u e c ’ 55,05 !c ’’o i c r u ue ’ ob m o muci is use’t_ h
f o r  I’.’ s t i u u o ’ se ’ I f” s’,’ .ob o m i ° ’  I t oe ’ l t e l l ’ s  mm mii I o la i l ob c ’rs miu nd inter line sy s t c ’ m u i s. It is i o o c , i l c ’ I  u I

I i u ’ .’ s b m m u o e ’ I3 hs ’ o l. m u  “o oo u mt h mui mmhe ’ . ( ,\. mm ‘ smmh tur b tu b ’ Lums \u ’ o~c’ les ,

IIt t_ ’ i ’ nmmun.mn ~ 0 0 0 m u t h m l ‘,‘ ‘ t m I . ic ’l e’ ou u mc ’ e’r u r u u u g  (e ’ s t m m m e  mit t I t u s  t mm c i l uu r  i s  \ir, S .  J. \ l , m t l c ’ so mr i ,
\ tan m, m e c ’r. I c’ sl I .u , o h u l y  , Ie ’ le ’i’u h m o u u m e ’ 2 1  3— ~~-~ ~ - i ) J  23 ,

( , I  \I ’, Rl(,’ SlR(’ R.Sl ’  I’ S’i -SI I \1S ( S t ’ I 3 5 ’ m S I l  \ l S )  I I  S i l  I)

‘Fbi’s I ,m cu h mt y  us c he ’c b i t _ , i t o ’ cl t o m  t ime ’ c t _ h ung 0 1  ‘oc ’ b f ’ s e ’ mo lumn i  m m m m ’ c u m o f t  l i i e l  s\ ‘ s Ic Imi  c o uuntpor nemt ts ,

St RS lS  ABILIT Y S’ t ’ l . NI.R SI3II I I Y  I’ -~ II,Illi S O V I  X V I I  ~\

I m emo ’ i s  dorm ,,’ o m u m t m b o o m u r  r , o u ue ’’,’ it t ! i m s  I i e ’ i h u l y  . It is S t _ e l i  d bc ’ ’ siei rmo ’el , e( It u it ) l) c ’ el . mm c i
uun s l n ’ um um u o ’r ite ’cl t mo m o h s  m m nt , ’ ui e he ’ ch misc ’ ,

St ( I SS

I bit ’ l ’ m m c ’slone t m ’ .  m l u l r  us e mms ml r  ,o , c o ’ s ’ s i l ’ l c ’ (~r mill i t t c , m ns  m l  t n m m m u s l t _ m m u , o t m o m u n ,  It us 2 mumile ’s
l ro m mm t Ime m mm tc ’ rsc ’ c h ! m o u n  m u b  hilt’ I mug b3 ~ i ii i- re e oo .is I( , m l u t m r u , m m m  R muuutc  7 1 miun d F i re s t on e , Rhs’ , b ,
S spur ‘ m l  l Im e Somio lhm em ’u n  I , o5 ’ u b m e ’ R o o l m u o , m c h  -: ‘s t t ’ umt !s o n t o ,  tIn t ’ I re t _ to m e’ plmnut t l ’ t _  \mu ec ’ le ’s

Jn m tt ’ m n m i t umn ru , mb \ u u l ’ o u m t  us ID tumult ’s S t _ c t _ I o u b  h u e ’ l .m c ’ i b m t s , ‘T he ’ I is \ngt’les JI m b ’ o r is IS uuui les
‘s m o u t  It i m f  t l ue f.m5 u l m  I r’ -

SI SIN Ii \ S”,( 1 1, mmi J Rl (’-tIi () ,\ ( SI~ SIIII . I I Y

o u u m o uh e ’ht’ n n im mm m t lc ’ r o , i u m o e ’ mmmc l t , uI ’ u  mc , o I  ‘ ‘ mu  s tuppoumt i s  a sm mi l , m b ’ be ’ l’rmumu n t lue I i m e ’st uute mui a u’
u m l. o o ’ t um rmmm g p l mm rnt st_ -m u ch us m, o m l m m c . m t e ’ tl s o - n Ib t bne ’ t i c  h i t s

1.O(,ISI II S St ’PP ( ) R I ( S I ’ SBILl I Y

\mu m m mump lt’ s m m 1 m 1 ly o f  mill e m i l ,  ‘ u s  m t m um t umum u mmimhm nt m m ’ s s t o u ro ’ ih . mt I me ’ t o t _ i l  i t s  - O h f m o ’ u h m m o _ o u ’ s h u c ’m ul
I us is , m u I , m h m l c ’  I n ’  i r on  t ime ‘ ‘ t o  uc 0 t e ’ cb n m u~m mu m u tmmc t i m r i m e  ;‘ l m m um I

INI)OOR I S( It ,ITI I S

N >  m m mo lnm u r t~ ’ s t  t, m~ m hut s is mis , m m la t ml e mit t lu ms s i t e ’ .
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OUTDOOR FA ( ’ If . l [11 . 5

1)IM I’ ,NSIO NS

‘Flue so’ c ’m m p o m r m  moun t is inn a sn t im mhl huilt_ !ing winic lu ompe ul s unto mm m i openn m mc i s t _ l u n c h
It ’ ruut i r t m mh cs iii a backstop mmmiii fuel co ut t mo inn i uenn t are a 75 f t _ e l  as s ay.

- .Sl° ()NS/PROJ I’CTILES ,-SVA IL A B LE

Ope’ra t ionial ss’e:opons of .30 . .50 , am ’ut l .60 cmm hiher and I 4 ,5 -  amid 20- mn m u u u mime a s , o i l , mh lc  m o n
t !ne rm m mnge , St a nt la mt_ h m opo e ’ r m if iomia ! noumnths of ’ ball , Al tm mmm i ii API aunnuntuniition can h0 used in mull
Ic ’ s I ’ s ,

I NVIRON ’cI l ’ . N’ l

A ll hc s ls m m mc ’ co m nt _ it i ctcd Lun c! em low teninpenm iture —75 °F or annihient conditmouis ,

LIV E INI - ,RT FIRE

OunI v b mm ll (om 5 P1 ro u m o m u d s  Inimi r be Ii ted I  on thu is range.

S..SFETY ( . •SND SECURITY ) REQUIREM ENTS

(‘l~ms si fie ’ o b mmn mm ten als can be teste d in th is t ’aci h mt v , Fuel e h umm m i ti m u o ’’s ore lm uu nit ’ .’d t
401) ca l l ’  muos for , ium \ test , I’ ire ’f ighnting equipu’neuih mnm u us t  he present du nu itci mill t e s t  m u g,

I’O%~ER •SV SI LA BI L ITY

‘om ’nuunt ’mc ial e l e c t r i c a l  power of III) aunt ! 220 \ ‘A( - is ms ’ , mu lahle omi tine rmmum ge.

011SF RV.STI ON ( OSI S1UNIC- STION

Dire 1 v ism u mm l o m hs c ’ rv m mh iomn is p enmu t ibbee l  l’nmnnn t lue t o m u n n u ’  po m mit .  N om e’ o nt m nnmu .m uo c mmt i omn mmt lt er

t han s’ m n i e ’C us ‘ u s  u, be ’ d on hluc mm o mm cr c’ ,

IN-FLIG HT BALLISI I( INS FR LJ\IENTATION

I ~mser I ’ l m > m h ’  mi ; ntu ~

-5 v . mrne ’ t v  m o b  uni ’ Iu ’ ’ sp et’c t unnotion p icni c ’ mun ic h s tu l l  o . m u m m c ’ u m m ’ s  0 m m ’ e’ ms mmm l a hle f’rom nn .m t_ ’ e m u t r , m l
i i i  ~u t o o  ui -mu f m  l~ o u t  inc om oh , o I (itt ’ I’ ne s t  m o u l t ’ Im hm u n

27S
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Tinning

I’miper bneak ve l cuc o t v ro c m e ’enm s mmmc ’ used mi co mm j tmuic ti o u l with oscil lograp hns to mume ’ m o s more
project ile s elocities.

Hard wire /Te lc uiiet rv

- 511 mn stmtm u ime u nt m ut iom n is co unutected i t_ v hmmr cl so ’ime ’ c’ imc t u i t s .

T ERMINAL BALLISTIC INSTRUMENTATION

Laser/Photo gn’ap lmv

A s m m m i e h \  ot hmmg l m— s peed niotioui picture and still canner mus mire z ivai lmmh le t om reeor mh iru c
intpa c’t phenomena.

Thning

\ mmmu ou .m ’s se nso .)ms (‘or u1~em o s uunm u ig pre ss u re, t cnmperature , or oI l men forces are tused in
conjunction with o s ci l lc u g mm o p hms b , or neco ndiut e tenu nuin ia l e b b e d ’,.

Hardwire/Telennetry

.51 i instr u umme ’a t a t iou n is cuuut uie ’ c lc ’c ! (‘my l’uar miwine c irc u its,

l )A TA HANDLING/PROCESSIN(;

1 ) 515  STOR AGE AND RETRIEVAL

I hue data c t n l l ec ’tc d at th ins b’mmc u h mt v  mine iii tIne I’o nmun ij f ’ p l uou t mm g rmm p l m s . o us e ’ill ogn’mmp hn l i m i t _ c’s,
am id h igh —speed (‘u nit. I ) ue ’s o ’ am 0’ n oru m nmully redtmce d u nn a nnumu l l y mint! shor c’ch in n huaro i e om pr

QUICK-LOOK CAPAB ILITIES

I) m Imi mire u su m m m li y mivailmih !e f’or q tmmck— l ook mm unmm lr si’s ‘5 u t t u i u i  mu lt ’sc Imotuns mu f ’her t Ine
e m  mu mu p l o t  ion of a t e s t ,

PRO(’l’ ,SSIN(

I),m l. o mium , i l y’ s us us m nornnna l ly ac’connnp lus h ue t l  t i n n o u l u t ’ I u  m mum m un u m al  m nneaums . I In ,,’ re lah uve l r  smnnal l
volumn ’ie of It’sl d,mta hm mmv ’ ,’ uu o uh uniati c c m  o m i t  i’ ~m t t _’r pm uu e ’ t_ ’ s s lm ng o te ’ s m mmmh lc ’ or ec’onnonnuc’ m u llv I emi t _ n i t _ he ,

V
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“c NN ImX Z - INTRO1)UCTION

OV I R\ II ’ \ \

l o t ’ ( }‘ -\S 1) ( ( ,e ’ r ue ’ra l I eel  n c  (‘onnt ’o m mumv . ,‘ \ r r um , ou r m c ’ m i t  S~ ~me u m u s Depamtmmneut t  ), ope’m mo ~es
um unt he ’m e m m n m h r .o e ’ t l ) \  \ ,,\ 0 m 1.74_ (’ _ 2 LumS 00 5’~’ e’01 pdm nt 5 te ’ s l imi ~ r mm un g e urn I ummbe n l m i l l .  \ I . m mpprox i—
mm i mm lc ’lr 2 )) miles u’ ,usl o i l  i ts  eutg iunec ’r im lg and mmi u iu l0ie ’ t tm mi u t g t mo c ’ m i u h m e ’s inn Bturb m ut ’j houi , 5 ’ !
(‘umrreutt conn l m mu ch ’ s m i u l b u m o r i / c ’ (t i t ro m ight . m m t m r ’ o m s e ” b  s~o t e ’ IV  ‘ I m o m u s )  t Ime luring of S ,5(u- , 20- . 7, (m2 ’ .
mint _ h 30—intuit ss’e’ m u p imuu s f ’mc numu t i  x eth h m u e ’ m o t iouis. mmun ti hmu i ’ m mte c h t imi n gs f rom hc ’ h i e ’o l ’tc r ’ s oni thue
1 ;c me r~d I’le ’~ nm i e umm muu imm e eth g oor h i moun ml the r mm ute e. .. \ou sp0 m e e is nes tr i c ’ Ic ’ e ! an d under tin e ,Ioint t
c i o n i tm o l of ’ t ime \ ‘ e’ m uu im ou i t  N , i t iouua i ( t umm rtl . G em nemm m l 1’,lect ric’ ( ou i mnpam iv .  mmu ud tIme Bt mm hi ngton i
. \i rpont Office of ’ t Ine L\,-\ ,

‘S m v pro posed usage mt t Ime area of t bne I’ ncbem lm ill Rmmnge mtn mun mmm .r e’ cb bt _ y (;emu e rmm l I ie~ t rue
for t ime I ’ S .  S m nor Am mu m mm uii e utt ( ‘o umniunnaunt! wo uu lt_b re~ Lou me ‘speciluc contract umm u l cove r ’.ui~e’ ‘or the
c it _ nt  mm uctin tg ( mb t me ’er.

I / \ SI) is emr g m o ’e’ c i inn o le s m. rmm mug. ch eve bm piuig mm miii mitm mun u f ’act tumm ng mi n: mu nr ’ mmt l vm u m m co ’t l
m mm num m uttc ’ m ’ m t sy s t e nuts tmti l i i iuig tI ne’ 20—mini S1 ( m l \‘ ulcmimi gun. Is 51- 1 0 -’ t leriv . mt u sc ,  t ime ’ 7 , (m 2—m miu mu
Ni ~-4 mni iuli g uumn mound t ime 30— n ’mn m’mn ( ,‘\ l, ~ As e’ uu e e ’m pu nt. ,\u unt mm umte m n t sr si,eun is desu cru c ’el min d ( ‘ u m i l  I
I ( 1 1 5 5 1 )  c imrrenb lv arnn 1. 104 , F- lO S,  F- l ( k m , 1 - 4 1 - , l - ! l l,~~\~7 , 1 - 14 . I - I S .  F.I6 , F - is .
O S- I l )  ( h O G S ) .  A ’S” . ‘5-4 , m unt c ! ,- \ ‘ l O a i r c r m m t L , - \ II . IG . \II~h J ,  1111-3 3 , [11.11:, LII- IN ,

(Ilk , Ol ’I—S ( ~, ( ‘ 11—53 , S 1I—3 , auid I l i — i l l  lte l i~’ ’ o t ’ o t c m s , ( -47 , ( — I I ’ ) , m mm d (‘—130 giun shum p s:

Si — I  ( 0 3  0 m umc h 51- 1( m ’” \‘ tm h c mmn m S i r  I )e ’I ’e ’ u is .’ Sr stc ’ tum s ,  ‘ So bs a un t _ u t _ I  pmo~ u a m r i s  uu ’mcl t u t _ i e  ‘s m ung lc’ hmmrnel
so’ c’ mo ’ o m o m l s  f r ’  ‘inn 7 , n2— no 3 0—umnu ’mi, lighn t so c ’ i eb u t  guuns . l iq u i d  pn’ mmpe l l m m nt so e ’ ,I oto u is , lmug bu
pc’ t ’ ’ r u o u m m u t o ’ e’ u ml cmt m um l s munc h mm m uutm m u n ne m nt sh , m t i i mums . nic ’so mum t Ieb ’c’ mtse ’ ‘ s r s t e ’rn. anun nuu’m mti ou i
k’se ’ l m m p m m m e ’ m t t ,  bm ,im k ’ I u’m tmm tc r i m u l ‘ s l u m eb uc ’s , mmmi i pI.istic c’o m mimp o m i en i t s .

( 1  / \ S l ) ’s pm eoo lume Io n  b ’mm ci h i h ue ’s ui Ru im h un gl oum i  I u , o ve ’ o u t _ c F  500 ,000 t I 2 tunneler root ’ mit three
t i c  l i l ies . I i u e s e ’ m m m c ’ ‘ Ig’ p o u t ’ .’d by h u t ’ I un der itu l l  l - u r u u m g  R , m nm e e ,  m m p ; ’ o r o o s i m i m m o t e l Y  2000 mo cres
so b u i c h m l O u t _ c O i l s  ude .ul c u u r i e h i l u m o u r s  I’mmm t e ’ s t u i m e ex p l o s i v e  im mdutm mu tct ’ . ro mcket ’ s . e umm i s , t e e ’,1 svs heuu t ’s,

m u s m mr i e ’ I\ o u t ’ , u m unnaummeutt. ( 1 .55!) m i s  \se i l — o ’o~t um ppet i l mm e ’ u lu l ie ’s L’ , o i o , u b o l c  o f  ‘sm m p p cu n’t m um g
. o m u r u , i u m m e r u n  m unc h mmmmmte ’n i m m l s c v mo ium , m t ion t . o l eve bo opnu teu th  om it_ I reseo reh t  m rom g m.u uu ms l ’ hm c ’ m r i urm a mv j O m u 0 0 1 l s

o f  , o o m u t , i ’ .  I ho o r  l I nu s l , o c i h i i r ’  mire ’

‘l’ o tm m l t Jm tc le u imu l l  R:o u uero ’ 1( 1’ m uumt l  N , i h im o uta l  ( uu , o r ml  u ttam im m o , o e’eI b t _ o rh um m ui ’ , I :

I ( t ) R h - s ’ e’r..,’hI >
. l) ieune ’ m

1)in. ,~ S
I ‘ - S. - \ rumm v , \m m umamuneun t ( o um nmumumu m m d
R mu ck I t _ l u n d . I I  S 12 01
\ SI 51 K-IS
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2. ( c ’ mue ’ u .m I I Ic ’ e’ I rme ’ \ i , muu . iee ’,l Pombmon

mm. ‘Ue’c ht ut ic ’ mm l
Sin. B. B. FcuIlett , Sim mui muger
I ’ i mu u n g R m ou u g e
( ;euner m m l h e e l  nit’ (‘ mu ,

I m i  ke ’suo ,le ,‘\s’ c ’ m m Ut ’

1’3li rbu nm j ho n n, 5’’! ( 134 ) 1 1
8 02-oSS - l 500 . ex t .  ( ‘2~ I

on

Mr. J. 51. 1 mumt iper. \1.mm u , oee ’m
-\o l°~: o u ie ’et h , ‘S mu u ’ um o uuuc ’ u m t  S’m ‘ s I e’ uits I n m e u m m e ’u’ rmmu g
(;e uuermi l Electric (‘o,
La l’.e ’s uuh e’ , \s  en umc ’
Ru um h i u ncn ho nn , S I ()

~ -fl ) I
(‘3 .) 2 - 65- ”~- 15 ( 1) ) , ex t .  t o 4 2 ~

I’m . ( m u t t  n’ae ’ ntmmmm l
Sir, II. I, \>

~ r ig lm l , \ 1, o m t m mgem
Ope ra t io u imul I > l m um tunuun g
G enemmm l I’ I~’~’ t i c  (‘o,
I moke suu ,ie Aveun tie
Bunlingbon . \“ I (( S 4 ( )  I
5U — ( m S~ —I 30)) . c xl , (,40t,

(
~I \ I ’ RIC -SI RCR SI 1 SY S I  I’~ iS ISI. I ISY S I I.SI S FI,S’I ED

I lie’ I mm m ,ienluill I u m o m u e  R ,uuu gc pe’nt ’o mn mns hma thm proth u ie ’l io n m mmm iii o le ’s e l tn pme utt mi h tes ts  out
a nm nn mu uunemih s \  stemum s i m m cl t m t hm m ig g o u ms imp to 30—munmun. I c’s ls cmiii It_ c’ e’o m mn d ue tc ’ ch t ’rouun c’iuihml l im um ig
Immune ’ s o o r m e n l u - ,’ ,i to us t _ . mrc h  ci m un rmrodtudh ion tes h mum g . or f ’nonnn f ’e ntur rm onu e ’ e’ s t , ’ m III’, c’ b t c ’ e t s  t e s t s ,

hmm ! l us t mc ’ o ,  ht ’s humu e ,  m o m  froini ,omrc ’r, of ’t.

St K S I S  Shill II \ \ ‘t I . N I R  \1i11 ,1 I Y I’ -S( ’ ILI l ’ ILS ()\ ‘ I0RV IEW

lint ’ I ‘ nucuo ’ r Im m ll I ururm o ’  R, imtge comusist s of a proo.huc ’ hiou u le’’ st um ng m. m rm eo o’ so tIn c’ueil m l f ’m r iung
l .mm i cs  .o ’ u c l f u s e ’ , ‘, 1 mm mv f i n  n r c ’  naum umc ’s. I ) rm c ’ us tuse’ c h f u> r  fi n iunu’ Ill r o u munc h s miu nt l , u m i t _ ’ l nmis a It _ t ul le I
c m i i  b , , ’ n I hue ’ r m n m o n i , o r \  m , u mm e e ’ e , mum ho e uso ’o l ho c omni io o o I e’ug lut dii le ’ no ’ ru t  ss c ’ , o b ’ m o m m  sr s l e mm u ’ . t e s t ’ s
sc’ m l u ie ml lm , m lIr sc’ u t h u  , o o m l m u m m n m i t u c ’ c’ o m m u n t ’u i o t e ’ e ’ o u m m t r o llt ’c i uim mt m m c ’ , m l h e ’ e h u o m u u ,

St ( I SS

S ect ’s”. h h hu t ’ n , mmm c ’ c’ us s m u  seo ’ o o nm dmmn ’ S ’  s hm u h t _ ’  n m m , u , l t _ , I mc ’ I ’ m rc m t l t us l i t _ nun t , i0 ’ u l m t m c ’ ’s nun I iu mr imu tu ’ I , u m u
l O . o 5 c ’ ac ces s to b o o m i h u  rail , m i mil mmun tm ’ o o r m ’ , l m m o u , u h o o o u m
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SI S I N l I  N A N( I. F,SBRIC S I  ION C ,SPSBIL I  I S

I ’ bot _’ I I  “ 5 5 1 )  pnot_ Iuc ’I i o m u u  plm m m nts hm m m s’ e e’ oommmp lete unt mm c ’ Inimn e s imoups l i on  f ’mih rue ’ m u t u n g  t c ’ ’.t
‘spt’ei ui u c ’ul ’s m m umth I i \ h tu re s  in ati th itioun to p r m o o t u e ’ h oil I,ie’)Ii t ie ’s loom fm mhnmm ,’a t m u i ~’ conunp lete ’
an uttauune u nh s r ’ s t e i t is . - S leSs e’ \ t o ’ui t _ is’ c’ unu m mc ’hnmu m e s lmo p c mm p muhuh i l r  ex i s t ’ s  at the ram ig e ’ its e ’II’.
\ 1,o mm m hc ’ mt , mu i c ’ e’ 1mm mill mmirc r m ol t  s \  s l c ’inm could he muim ude ’ m o . , um bmmb le thurotug h m e m t im er  t ime B to rhung to u um
S ir \ , o I omnal ( uummn d or b’romtt t Ile ’ nemur hy Pl mmh ts h’muu’g Si u ’ Fomc~ ii i’s,,’

LOGISTICAL SI PPORT ( ‘ .\P\ IIIL !TY

I- xtt ’im~m ve shop amit _ l Im m h om mmtmo m r sum ~t_pomt mo. i h i t i e ’s are av mm i lmmhl e at tIne Burlington
pnod uuct ion 1 , m c u l ih c’s , \ nnnmn uuuuit ion mi mi sve ’mmpon ‘storage t a em l i t ie ’s at t Ime m:mng c ’ mire a lso
o’ \ td’ll ’o i ° ,e ’ ( uu n o ,’lt udiuig ( Li’s’s -5 aunt _ i (‘ c’”m I~h m o ’ ~i s c s )  () m el uum m u nc ’e l ommt l um ug l m o c m b o t u c s  arc’ m us , o u b m o h h i ,’ 01

t int ’ m m mn i g e.

INI)OOR I’ S( ’IL,ITILS

) mmc ’ imithoor mmmr t g c ’ is locm itet _ l mit t lu t ’ L mmke s u e hc ’ ,‘ \ s e ’ um u m c p lmu’u t in Bum n lm uugtonn it_ ut it us not
oom iemite ’c h too.s .mrt h st irs m s’ mm bml i t r  ;s’ uu luu e r ah il it hes tmum g.  ‘I’Iu is t , m i l C c ’ . 20 feet b ump so tIn mm 3’ , )‘ o~~

3’ l m o , m l  imt l p m mc t m i re ’ mm , ~‘ mu tu lc ! he’ u ’ mno u t _ l ib ’ied l o o r  smm ml h caliber um ui pmuch Ie’s l t _  if nee’e ssm m rr

OU’! I)OOR FACILITIES

S1,SIN R\ NGI - .

I) iinmen,s ions

‘l’lue Sl m o im u R , iu oc e ’ c o m u m s u s t s  ob c’ ie ih i l  emt c l uo ’ se th  Ii ~t_’c i stat io un s st _ ’Imi e’ht cmiii be m i t _ c t_ b
sequ ien n ia l lv .  I ,ac ’hu ~t m m l u o o r u  h as  mm g l int  un tu n um mul  e’ mm l t _ mu b t _ be ’ tub nuno umn t iu te single on m nutml tm h a n m ’ t’l
st_ ’e’.upoumu s~ s le ’ r m u ’ s  for  le ’’olm u l g g m m mn . barrel. te ’o’oh m u un t l sig h ting so. s l c ’ u ni s . aunt ! s mol iung m m md arm nlunlg

t_ I e s i c ’ c ’s . I mmcl i  shmuh mo um us m i l m p r o o x o u u m m m h c ’ ly 15 I t _ v 15 b I S c c l .  ‘S 1 . 0 m g 5  stm m mm d us Iocatt ’th
101)0 i n c h e s  fronun t ime s tmm t mon ts . I’ rm m i o ’c t i les i n c  shopped h’ oy mm dirt h ul l (~~

( )  fe ’et In ugl m I
.o p p u o o x u n m m a t t _ ’ I u. .20)) r o n  m l ’ s  fromi i l Ime t in  il l : ’ ‘ s tmm h icn ui .

~\ u ’ : ipm > mis “ Prcm tc ’ e’ t ml c ’ s  ‘ \c ’ mui l mmhiic ’

( m o um s in c  , m s . o m l mm l ’ mI e It_m u I’m u u m m o . ’  imp h i m  4 ) ) ’ u u m u u m  ; ‘ m mc ) I t’c ’ t i l c ’s mul t h is r . m u o o ’ e ’ Omu lr uie ’rt
m mum n t n um nn it ict un us t ’iru ’eI u t IL us Ii me ’ , m t mount .

I usc ’  I mmcm h l ire

I uuer h pnolc ’ e’ t m hc ’ ’s int l. u o i , m \  ht f’m r eo l tr , u m un t he se ’ fim u nm o ’ s h, mtuo mmms ,
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Safety (a un t_ I Security) Requirements

S. mb ’e hv aunt_ I sec’urihr rt ’qui mrenu ue nh’s mire mis m i i la h le ’ I nou n t Im e ’ rm m n’ mgc’ s m u b e ty officer.

Power Availability

I’l c ’e’h muc ’mm i ° ‘ ‘° .~ 
o r  at ei llter 61) or 400 cr’cIcs us available at vmmn ious vo lb mo ge s up to

4~ O o.’olI s , DC s o u h t m o g c ’s e o m mniumton lv t isec h on a incrmmft amid ground ve h icles are mm lso available .
Hr t_ l rmi uhi e h t _ cm st _ o’n up 1 mm 5000 ps i (at 60 g m m l ’ m mm in f low) us also mmvmmi l a bl e at emmc h lane,

Obsen’atmon

I e ’ s ts  caui be o u t ’ m ’ so’rved t_b irect ly tin nouglu ports at mos t stations.

In— F’liglm t Ball is lid mnstru men ta twn

P110 1 OGR.’\Pll’m ’ , ‘ I ’ bn t_’ pIt mu tmmg r , m ~’o h u uc ’ equ ip m n ’uc ’ nmt  shtow ui in ‘Imm ble Z— I  is mm vm mi l a hl e mit tIne
t’ u’ m t ienit ili rmiu ic c ’ in mmt _ h m.hi t i c n nn to various ca rnermus for sti l l  pimo logrmup his.

lI \l lN ( I iun t m uu u.o is c im us o’ oi w i t h b i mm ih is t ic ’ Iig lmt sc ’ree ’nt s  on papt ’mhrem ik . ‘S ty pue ’m m h
.mr m m m u io.nei u ne ’ u t t  o u t  fc m ur scree uns c’m u u l b~e’ use d he ’ pnov it be i mo nu , e mntmm l aun t_ i s’ c’rt ic’a l moum nc l po smtm o r ts
rc ’l ,o tms  c’ to bmor c ’sm mi l ut mint _ I mo t _ um n i tl e’lo c’ih ~ mit n l on ’nmm tic ail y via tIme RI),SS ( Range Dmmtmi S eq m ousu h i on
S y s t e m )  (or each round during burst f’ur in’mg. IRIG— B timing is used t’or system h im iung .

I lARIW~ I RL, Press um ue , lempermuhure, stn m m in or tom qu ue’ c .mu i be t_ ’ e’ c’o rt_ lc ’ mI muu mt m u um mm m h ucmm llr’
h inroug h lime RDAS c om nnp uuhc ’m s v ’ s t e ’ ut ’ i onn I I m m n m m l o o. ’ cl t m um m mi e ’ls , \ m b o t u l i c m u u m m h i s ’ , se’p m m m o t e ’ ( I I I
each I I ~— mind S 2— c ’iu mmn n nel ous t _ i l  lo grmo phus cm m n It_c usem,h.

(il l II’ K. I hue K l)AS p nu uviches nm m pich c !mut m o l)mo )ces’su rug of ’ lest resuilts t’r c mmtu st_ eapom i ‘ s rs tentu
if ls t nuunentmmtu o un . Lmine in ns tr tuu ine untm m bion (t ’mouun em u c im Immu n e ) is c h i re ’ch lv eonnm iec ’tet i to R1)AS.
‘rhis sv ’s heul i provide’ s h l ue e m o t’ o ah i lil v b ’omr cx leutsi se datmu processing l o o t _ s  ,m nt hs i nnm ’n t edo mmte prumite c !
output c uf  usa ble re t _ t i l t s , ‘lIme ’ to l l ’  osvu m me ’ et_~ui pn t nemnt provi de’s t h is capa bil itr

I. 14 ( 1 1)1 (‘ hm u m ucc s sour  ( ( 4 ,000 ccm re)

2. ISIS with (‘mi lelus I)ms k I ) ruve ’ bone fixed , one remn uo v ,mh le )

S. Kem uh t m nine ( )s~’ ul h o mt ’ r mm l i h n  4 24 — e ’ hnaminel
4 . 1)1 ( G E 40 ( ; r.m I t _ hmics I c rr m niutmm l I 2X .00() core )
5. I elet r t o e’ to em uc im lane
6. .‘ \u o m i lt _ ug ‘fmm p c ’ t i n t _ c ’s
7. I’mumu lee II )0—I iuue p nm muher.

1 mis c ’ m b omm pn nmt ’ nt  pros it les II m mu mmm luuui chum m nn m ne l s (wit ln p l m m um m m c d e ’ x t m m o u m ’ s u m m u u  to 24) o m it_ h I ( u — e ’s’ e mm t
chmmnnels ,

Terminal Ballistic Instru nicn ta tion

Iu n s t rum u i u ’ mmtat io mu is , u s ’ ,mi lahle i’u mn mun — flu gln h mru emms u re ui u e nnh mind tt ’ nmm mmmta l o ’t b e’ch’s oul s oo.
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Envir uinnn emn tal Simulation amid Meas ti reiiiemn

\>~ c’ .q’o m on us aunt _ I t , mmge ’ Is e mit hoe hc ’ m mtpermit t une c’onc l i t ionet_ ! I ’ (m S to +2( ,3 ‘ I I.

VEHICLE -S ND HELICOPTER R\ N( ; L

1)i m mcm ‘si 1 mun s

\ ‘ e’ I0 ~ e’lc ’ f ’inimng Os t lomne f ’mou mi mm S O— ‘o r S C — b m 0 0 0 l  h’ou m ilmiing. I mo rgel mmr c ’ m o s or e ’ m o s ’ mmi la ble mi t
ra iugt ’s up to 1400 n metems . 1 helicopter groumud Ii m uuug c’ mmtu he do one f’rc mm u m t hi c’ 50— by S0’boo . ot path
adjm icenit to tIn t’ s c’hi eL’ he ’st buihdintg .

Weapons/Projecb lies Available

Imiert ht_ rc m J d’ c t u lcs imp to 40—u ’miiui cmi be grounth t ’iret i mit target d i s l m o r i c ’e’s o f tip to
1 400 m e t e r s , I le’ l icoplems can mui r—f me inert projecti les at hmmrg u.’ts imp to 12 , 000 l’e’ c’l

Live Inert Fire

i ’ r ,m i e ’c tiles t ired nnust he inert.

Sm ul ’c hv (am i d Securit y) Requireme mnts

S mm fc ’ lv mumu d se’cur i hr re t luu! re m m neu n l’s are mj va il m m bm lc ’ f rom tlue Rm o um ec ’ Sm o l’c’ ls ’  (,)l’I’ic ’e’r ,

Power Availabilit y

I’ lce t n icmi l  poss ’ c’r (( m O—cyc le , 75 k\ ’ .’\ is 0o s ’ mu ihm u bl e o f  th u is  s i te. I l t _ c l rm iu m l ic p muss e’r c’ mun n It_ c’
~m mo o s ’ ie he ’e I It_ v It_ s o) portable u m n i ts I bo 3000 psi ) . 0 1  54 gm ol  muuiun m o unt _ h to 5000 It_ si .01 30 gmm l m u m .

Ohserv a (join

( t uun lure let _ I s  can be oh’ose ’m s’e ’ ,h f ’nounm t int ’ f ’ iriung hum lii iung .

I m ns t rt m me in to (io u

All imn st nu m nten tm o mi o u m m m it tIne Untlenitill I ir i i m uu Rmm ntge m ’s Portable e’ \ e o ’ l t _ t  h u e  Ri) .SS
recor ding mm miii ~m rm ic ’ e’’s’s~ u g s °. s l e ’ u l O . D i r e c t  p run u t umsc ’u I I , ug r m up h m re’e’m u m o l e ’ u ’ t_ o n e ’ mu ’ s c’ ,b Ion , ’ c b , i t , i
acquis ition.

MI NI  I IONS TEST ARL .S

I) iminemms ions

I ’ u r m mug at t h o u ’ s  rm m muo i c’ us ulonc frouni two 10 — by I 3 — l o u t mmruuuom’ e’d ( o r  m ug u o o , o n m u s  (Omi t’ lemit l
lined l o o m  list ’ o u t  \—r m m v t’q uui p nuu e nt I mutt _ I  l’ron’uu mm 20— It _ v 4 2 —fou l  t’d)uicrc ’te tma d so thu mm uu mo o s .mhle
r u mo m l .  \~e ’ .mp numns i nc lined i mu t u ) ne m nn f ’orcc d co i ue ’re’ te  hu umnk er 7°(, 55 mmn t ’ t e ms t lco sv nmu . ou ige ,  l I m e ’
hunuker us 12  o r ’ 12 l o c h ,  33 b e e t  deep. I mm ccl ’ s sti t _ ’ lt .ms t m ’ t m c ’ls s , Ime l ic o pters . ,u~ nec ’ , momc ’ r, mt t
s ec h ium u m s , , mun it_c used,
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Weapoums /Project iles t~va ilabIe

Projectiles imp to 40-nmm III or sh aped cinarge may he lured,

Live/ Inert Fire

See h’eaioo,os/Pro.oi c’c-tjle,s .1 i ’ail ’j h / e .

Safety (and Security) Requirements

Sm ufetv and sectu n ity requirements are available from tIne Range SomI ’et~’ Officer.

Power Availability

I- Iect n uca l power (60—cycle ) is available mit th is range. Oth er electr ical or i’my dr . mtm h ic
power requu irements can he met wit lm portable n.uni its ,

Observation

Tests canuioh he directly observed,

I nstru men ta (join

All instrtu meuntatio n mmt time Uniieninill Firing Range is pontable except tine RDAS
recor ding and syste ur n . See’ ,tlai, i Range Ins trumentation doeumentmiti oun for specilics.

1)ATA HANDLING/PROCESS ING

DAT S STORAGE AND RETRiEVAL

See’ tIne RE)AS docu meunt mmtion in the , ‘blai,u Range Instrunu’uutoitio,o section .

QUICK-LOOK (‘A PABILITIES

Set ’ t he RI)AS documentation inn thu e .IIau ’ ,i Range hnstrumentation sec l m m m i ,  B&W fi lmi n
cmiii he processed imnnediate ly. (‘olor pmuuce ss ing req u i res  appro xi mnnat e! y a wee k.

PROCESSING

I) m ml , o jun me c t _ s u i n g  c m m mu he ac’coinn p !usincd on time RI)AS at tIne raulge. Time I’m m l l onso inuc
mu d iimt iona l pro ocessmutg sys tc ’ mun s mire mmv moi la h le ’ at tine Burliungton t’acil i f it ’s.
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S~’steu n n and Model

i’lue to hlu m st _ uri c sr s t e ’ n mu s  more ’ , m s , m u l m o I ~ le ’ f c o r  u se .

I. ( ! St ork Ill I mumm e ’— S hummu ’ i nig

2. I Ii ommc ’\ \dc ’ Il (mO O1) ‘ s t _ nut’s gc ’ un er mm l pu mpt_ msc c ! ogutmu l  counnpi uter h o mc ’ mu te’t_h inn I ‘ I Ic o . N ‘i .

t in nc muu g lm .m hi uume—s h mm i rung or nc’nitote it _ mi t cit nnocle.
S . Inn—hot _ use I Io u u ’m eywe ll ( 400.

4 . I I (mf (() - \u ’m m i log (‘ou mnpu hem.

~. Inn te ’rmu c’t i t _ c ’ ( ;rm mphui cs I e’r,uu iuials .

Lmiuigm im ig e

SI, mt_ b c’OnituiiOni c m m u t np u u her l m m ng u umm c e ’ s mir e avmu ulmu b l e m mm i omne cur mmto m’e 01 t h e  above ss t _ t e’ muu ’ s .

luu inu t Oni (pu t Options

Sl m m unc h m ind I I) options art ’ mm s’ mmm l mm blc ’ , -S ( mu le om mnu l t _  c l ruuum ploh! t ’n is mms ’ mm ilmm hle on h u e
Il t _ m mm e ’r s t _ e l I ( , 4 0 ( 0 , S um \ — \ ‘  plo t t e r . (‘RI’ , )~—c’ h mm mu n ui e I h’o nu us ln retort _ len m nm t d mommmm l on g  l..l’oe’ dnus ’ e’ s mine’
. msm m i l m ib l e out t ine I \ l  ( m ~0) , iS ppm osmi i n mm be ’I r’ 10 te m mu n iunmuls .mr e ’ , m s , m ih m ul ’ u hc f o u r  t ime tiunne—sinariung
55 she ’~it5 ,

P Real time Interaction

I’muune ’—s hmo m u ’ u g t e ruuniunmm ls . m e ’ mms ’ m o i l m i h t_ l e ,

1)1St RIBU1’lON (TURNAROUNI) TIM El

I uruumimuu uu m ud t m u u ie ’ us u s u a lly e’X c ’el he ’ u uh (o .Ie’~t _ euto .him ng i g o m u n  t h e ’ be ’uigt hm out ’ joN.
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l’mm l’nhe 7— 1. Avm uilai ’u lc Etm hmotognm ipimic I’quipmnent.

Nuum m u hem Type

2 1 (‘u-mini Arrif lex u nnouvie cameras
3 1 6—nnm Fastex imi gh speed movie cm m nuu e ras

(100 feet ) 8000 fra nnnes/sec
I I 6—mm Hycamn ’m luighn speeti movie ca unnenm i

(400 feet ) 22 ,000 t’rame s/sec

I I (m~ iii iii I-light speetl inn ov ’ie camermm
(100 beet  I 8000 I’rmmunnes /s ec

I I 6-mm Locm mn ’u’i movie camera
5 to 500 I mant les sec

2 Micro Flaslu equu ipmennt set
I Video l,,oug ic (video tmm pe I eq uu ipumm e ’ nt
2 600 kS” pt m hse ul x-mmu r eq uu ip unc mn

300 kV I)iilSetl x- r m m v equipluieni t
4 180 kV pulseti x -mmmr- ’ eq u m ipu mnent

28 14
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t_, \ \ f\  5 5  - I\ l K O l ) t J ( ’ I ION

OV1- RVI I ~ %

I hue ’ ~\ um r c t oo ut I ,mk ~’ !‘tu e ’I ( e l I  les t  I ,me ’ i l i t \  is mO I t_ e ’ r . o I e ’oI o r h huc ’ 1 nmg m mne c ’ ree l I - m I t _ r u e ’ s
I ) o s m ’ s u m m u m  ‘ o f  h u t ’ ( , o o o o l ’ 0 e ’ ,o m’ S - u o s ( o , o e o ’ ( o m u ’ ( ~~o m o I m m o u m .  I hue ’ l m oe ’ u Ii~r’ is l u c ’m m t c ’ o l (4 utile ’s cmm sl out
S k n o ’mu n, 1) 11 , mimi l o u t _ s  ch c ’ s c ’ I o o ’  u un c ’ mmt mo t tc ’ ’ s t m ui eu . ( l u . m h mf i . ’ , m t m o ,num mo m.! tmro d uu ct uumm l e t _ l u n g  m o l ’ ruuhbo,’ m—
i,’eti f ’a h u u e ’ I t _ u 0 0 0 l t mct ’ s  lrounn o m n h m e ’r I o o o o o l s c ’ mm r pi m uult s . In n mu e h uhih ion I ’ m  g u mu i l onc ’ tests , t Ime l o l l o s u u m c
t e s t ’ s  mire ’ pt_ ’ nlonu une ’t h mi t l In us b m m c ’ m h m l v

I . shot _ lu mmiii \‘u b rmm t i t t _ u n I I h o ° mmuu t h ( ‘old
2. I c’m ru l t _ t’r.m h lo ut ’

S. i’mh t o u u c

4. Pret _ s o ure
S , Pouum c ’hure mu tt _ I I u uu pmm e h 1 c O n
f u , Drump (to ~3 e’c t  I

I it’ t e s t  l m m e ’m l u l u e ’ s one ’ s u m pp mo m 0~l It_ v t ime ci e ’ t _ ’ e’ lopn mm e ntm i l antI f o r m m c t u o e ’f  non f’m m e i h mt ue ’’s ob’ (~~mo otI~ c’,mr

Se’mo us l ’o m m e’e ( o m rj t _ m ’ n .i t u ouut. h ° r m u u u , m r ’r point ob ’ c’u u n t muc t  is Mr. Jm m u mn e ’’s I , W~’ h j ’ s . I’r o m ~luuct Mmon , o e ’ e’ r ,
1 u u g o u u e c ’ r ’ t I h i l t _ rue ’s l) i s u ’ s u o u m m .  t e lc p l u o u m m e  2 1 6-7°~4-~ 302.

(.1 \I-R I ( AIRCRAFT SYSTEMS (SUBSYSTEMS) TESTED

‘l ime I° ru un. mr r fu utct iom ’m o f tine tes t  I’ m u e ’ u l i t v  is to j ’ ue’ mf ’u mrumm u.hevel opnmueut tm ml amid pnot _ It uc t io u m
l e t _ I s  of ’ nu m h’o he’n iie’tl fabric prom u hu cl s . Se’ l f—se moh i ng mm md e’ n m o sl i  res is t  mont f u e l  cel l s m o unt _ I I’tue l li m es
co nst i tute ,m sm g nuf ’it ’ mm u t t port iouu of lhi c ’sc ’ j ’ o n o o o (  io ~ Is. Full su/t ’ I im c ’ l’ s c’ m omi be tc ’ ’s1~~cI mi’s sse ’ll .ms
utum u te n m a l p.uu u c ’ Is up ho 2 hr 2 cc l  mi t les t ce l l s .  ( ells u mn stmm l l e el  nun , ou re ’ r m u b t  sec ’ t m o m t s  can mol t _ mu  he
I c’s I ~‘eI.

S1 RV IV .\I3I LITY V I; LN I- R -S IbI LITY FACILITIES OVERVIE W

(hue ’ opeui ‘‘
~~— t o o o b gum nl ’Ime ’ nmm umge us muvm uil ah le to s h u o m o o t  up to 2 3—mu n n un III 1 j ’o mob t ’ c l m lr’s.

Exce lle unt l inc ’ f’ig imting e J I m . m f t _ m I hr will allow test lining at lull f i mt _’I cells. I hue ’ ( 0 0 0 0 o ! \  c ’mm r Ser o—
sj m . mc c ’ ( ‘ m o n l u m o n m u h m o o m u  is e u m r u o ,’ m n t lr’ un ’mcher a mihit mr c’ omnm l rmm c t  svhm i e ’ I u \o’ o O t m l e f b .oe ’ u h i l , u t t ’ ,m nrm o u ic e ’ —
merits b omr o u i c l o O ~ t ru e  g u u m m f Inc t e s t s  loi n oI l ier outside ’ imsers .

\( ( I SS

- 511 ummom , h e ’s out ’ Iraui’ t_ po nhat u nu n mine ’ ,os ’ m mi l ,m I’ ft ’ in tine m m nc ’ mm. t uunmm l  t le l u se ’r\ o u t ’ mmr , ot e ’u ’u . o l s It) tIne
test site us hr t r u m e  k.

2 )4()
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MA INT EN.SN(’L,- I’ABRICATION CAPABILITY

Limited machim ie sh op b ’mm c i h i t i e s  are avm uilab le ~t t ine lest site. Full mainte mnance anud
fabricatio n f ’:mc i h i t ies  are provided by the Goodyear Aerospace pnotluction f ’mmcm lm h i m ’ s  ~ miles

mm w mm \‘ .

LOGISTICAL SUPPORT CAPABILITY

Time test facility can provide ston muge for up to (‘ Imus s IV ammunition. Reload ing fa ci lmtue s
are mo va ihm mh le t’or up to 20—n nunn projectiles.

INI)OOR FACILITIES

Nou imu t_ loor gunfire l’acu l m I me ’ s  more avm ui lmmh le .

OUTDOOR FACILITIES

GUNI~lRE RANGE

Dinnemnsjons

u umm fire ho sts more conduicle’oI i’ronnu mi 20— hy 20—foot buildin g micro s ’s mmmi open 75 - t ’o m oi
range. ‘lIme tmumgc ’t .unc ’ mm is mu 1 5— by 2 (( - t o o n h  concne (e pad hmo cket _ ! by a smund lOll, ‘1 arget
lumi m n iil iung mmt t ime pmmo i is fm ici h itm mtec l by oune 5—ton mind two 2—toni ermines. Tar gets up to 15 feet
Imig lu c’ami be a cco n iun ’ uuoel mmt et _ b . .5 iirmmin I int m) a recover y tank) is locate t h in tine ceumler of ’ the
pai l to m red umee ’ t ime fire lumi z mirt i during f u e l  tes t s , 1 Fuel storage for 32 .000 gm il l oumu s cuf fuuel is on
‘mi te’ .)

~s ea pom ms Projectiles Available

‘Fine I’ o o l l ous v iu m g caliber snnmoot hu- l’ uore barrels mire mivm ,i lmuhle’. . 234 . .30 , 41) , .50, mm nud .60.

Rut le ’o l hmimrels mire m mvm i i lm mh le for 7. (u2 ’ . 12 . 7 — , 4 , S- , 20— , m m mnc l 2 3 — m r r r u o .  l° no mhe c h u le’ s up t ( t _ 20— nnmnn
c o m m  lt_c re lomudeti oun t _ m t t ’ .

Lit_ c Inert I’ ire

I I 5 ~ ’ l’ine oh t Ime above calibers is penmn ti s s mbl c ’

S,i ( o ’ t  I a mid Security I Requiremmneun t~

R ,mu uc ’ c ’ 5~i Ic I y rt’quire’muncn t s mire m mv mu ilmmbl e On requit ’ t_ t .  l u c r e  m’s no .m ppn e m S eml stor mm ge ton
e’ l , mssl f ie ’ oi nnmitenim ils oh t ine te st s i te .  hu nt ( . m e  u l u l u o ’ t _ . m e ’ mm s’ m m m l mihle mit ( ~o um m dr u ’ muu ,.S k ro o uu plm um i t
(c ni e Ii mso ’ m l groum rnt l floor , dr ive mum .m l n l ) m 0 m s u u u u , m h o ’ lr 20 .000 11 2 ),
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P-m ’u% m.’r Ss m m m l , m h u m l m m  s

i I t c h  n’ic’mi l lo ,m \m .e ’n m’ s , o s m o i l m mh t _ l e ’ I I I )  mmmi 440 \ ‘ -\ (  mind 14 to 2(4 \‘D( ’ .

Oh’st_’ u’t_ m i i n ouuu

\ o m  ch i m’ c’ t_ ’t o m I t _ sc m ’ s , u t l muu out ’ l e t _ I s  O s  :ill o mst _ c’ch n o s m ung I l l’  m i m I c ’ l O I c ’s ,

ln — I ’ I i eI m i Ral l is tic Imishmum n n e n t a t i om m

I ; — t i u o ’ I u I  i mns truum m t u ’ntmm t i o mt is tmstmm il lr ’  l i m mt ib ~’ol l o m  j t _ r o o f c ’ ’ I i l t _’ s’ e’ lm m e ’u I ~ min e ’ , ms u u n e ’ nieui t uu sm m t g
l o , m It_ e’u’ I t _ re ’m uk mm m c i , ouu  So ;  m i ’o m n I u r o , L e ’ u ’ ,

‘Fermnuinal llmullis t iu , ’ I t m st mmu n m n emntatbumm

P110 I’ (J3_1\1~
jj,j,L,,,, l Ime ’ ‘od l oos s  m u m  cm u uumc ’ mmms mm mc ; uv m uu la ble:

S p e e d .
( ‘minmme ’nmu I rm um umc ’s , see ( 0 g . oe u Iv . f t

P h u o m h m o s o o r u l c ’ ( (— 1 000 41)0

Ils cm ii 0—i 1 .000 400
L o t _ I c ’’. ( 2 )  ( I — ( 4OO ( )

Si;; mu o , h m mre ! 51~ h o  u i Pictu mrc ’

‘ I I \ i IN( . I o u o u m m g  is mue ’ c’ o mumm p hi s h me cl  umsiumg It_ .op e ’ n l m re ’ .o k antI e’ium’ m m u u c o g n m ip h m .

II \ I~ I I I.~ I , I I  I I \1 I R’m ’ . Pre’ssuu nc ’, tt ’ uumpenmmt u ume aum e l stm m oi u n nu m c m u s um re ut men l s nnnmmr - ’ be
reco u I , ’ uf i t _ i ; ” mm I 4-i u , ~. K ~.ouu ; . ’a mtno t .mpe ’ m’ c’ c ou r he ’r or mu m h (4-ch nan unel Bell  ami d hIosv ~’Il
Re ’ e m m m di mc 1 )t_ o I l  m u i r , ,  ~h m .

• 1 insI r ( m uii mn cumtal Siunnulution aiid \lcasurem mnent

I c t _ I  cells mini ,] t l mein conten l’. unumu r be’ le’um u perm u l u u nt _’—t’m m nn clu (iontet ! prior to l e t _ I  fi ring.

1 ) 5 1 5  H \N l ) I  lN( I’I’tO( l SSING

I) ST S ~ I OR \ ( , I  SN I )  RI ” I ’ RII -V 5 1

I ) , m t ; u  t’ m m m n i t _ c st o r et _ l nm ehus k m u m  t ipe.

Qt I( k- 11)0K ( AP - S RI I,I1’ILS

l~~
, m m ,  l oom ; ’ ousc mllo g rm up l m re’c m ur ul s one ’ available innuim e dm mmle l v . lt~~ W f ’m l u u n us .us mu h , i I t _ l t _’ ss m l h u m

I ton 2 ohmmr ’ s. I o u l o u m  [Inn p ruut _ ’ e ss mutg m’em l um rd ’s ,u t u I t _ u o u \ m u m n m m t c ’l~ m u svc ’c’k,
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PROCESSI NG

System and Model

IBM 370 and 1130 models and mu Xerox Sigma 9 com puter syst ems are ava ilable in
addition to analog computing t’acilities.

Language

FORTRAN and assembler languages are usually used. The IBM 370 also supports
(‘OBOL and P1 1.

Input /Output Option is

The usual I/O options are available. In addition , the IBM 1130 has a CRT disp lay and a
Calcomp Plotter and the Sigma 9 has several remote terminals.

DISTRIBUTION (TURNAROUND TIME)

Tumnarotuui d tinie is usually 5 to 10 minutes (seldom more tinan 2 to 3 hours).
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ANNEX Bil - INTRODUCT ION

OVE RVIEW

The Arizona Division of Goodyear Aerospace (‘orporation is located in Litchtidd
Park , AZ . The 1)ivision plant facilities occupy more than 100 acre s adjacent to the Phoenix-
Litchfie ld Municipal Airport . 18 miles west of Phoenix. The plant includes approxim ately
.142 ,095 It— ot floor space , of which 810 ,0 13 ft — are available for manufacturing

activit ies. Approxim ately 78 .000 ft — of the manufacturing area are util ited for the manu-
facture ot plastic co mponents and assembli es . The ballist ic test facility is used primaril y to
support the pla s t ics division.

Goodyear Aerospace has pioneered in the development and production of lightweigh t
armor m aterials , both opaque an d transparent , which are applicable to combat aircraft. The
pnmarv contact for this facility is Mr. John Harman . telep hone 602-932 -3232 . ext. 452.

GENERIC AIRCRAFT SYSTEMS (SUBSYS TEMS ) TESTED

The ballistic test facil ity at the Goodyear Aerospace. Litchpark Park plant is used

primarily for testing transparent armor materials and for determining the spall char acte r-
istic s of other plastic materials.

SURVIVABILITY / VULNERABILITY FACILITIES OVERVIEW

The ballistic test facility is shown in Figure BB- I . This underground facilit y is
extens ively used for testing the ballistic protection properties of vari o us composite s and
candidate materials under developm ent. It is within walking distance of all other Ari iona
Division plant faci lit ies.

ACCESS

The facil i ty is located t i s t  off U.S. 80 on Litchfield Road . It is adjacent to t i e
Phoenix- Litcht ield Municipal A irport which has runways capable of handling the largest
cargo aircraft . It is approxi i n i te lv  18 miles west of the Phoenix Sky h arbor international
Airport w hich is se rved h~ scheduled airlines. A spur of the Southern Pacific Railroad
extend s to the plant .irei .

MAINTENANCE/FABRICATION CAPABILITY

The Arizona Division Plant h a s  complete machine shops for fabricating test fixtures in
addition to production facilit ies capab le of fabricating test specimens.
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LO GISTIC SUPPORT CAPABILITY

i x ten sive shop, storage, and laboratory support are available in the Ar izona Division
facilities.

Precision cartridge loading facilities for standard rounds up to and including .55 caliber
are available. Storage is available for complete rounds and for propellant.

INDOOR FACILITIES

BALLISTIC TEST FAC ILITY

Dimensions

The Ball 1stic Test Facility consists of a buried steel culvert which is 12 feet in diameter
and 35 feet long. Two rooms of reinforced concrete construction are attached to one end of
the range. One room is used for storage of weapons and supplies and the other is used as a
cart ridge loading facility. Figure BR- I shows the configuration of the indoor facility while
Figures BB-2, BB-3, and BB-4 show views of the facility.

A steel bulkhead and door separate the storage room from the fi ring area. A wooden
bulkhead backed by earth fill provides a backstop for bullets and fragments.

Normal distance between the weapon and test specimen is 15 feet. Distances up to
30 feet may be used.

Weapons/Projectiles Available

Rifled weapons at .22 , .223 , .30 , .308, .38, .44, .45 , .50 and .55 caliber and 5- , 5.56- ,
7.65- , and 9-mm are available. Ball and AP ammunition are available for various weapons.
Precision loading equipment permits desired velocities to be achieved.

Environment

No artif icial environments can be induced on the range. Test specimens can be
preconditioned if very warm or very cold temperatures are necessary for the test.

Live/Inert Fire

Inert projectiles up to .55 caliber can be fired on this range.

Safety (and Security) Requirements

Since this is an underground facility, the safety of personnel not involved in the test is
assured. A warning light is used to alert personnel in the area that firing is in progress.

c
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All ti ring is conducted by a lanyar d wi th  the test personnel prot ected by either the
steel door at th e ent ra nce to the r ange or b y a t ran sp arent  armor sh ieki behind the weapon.

The wooden backstop preven ts ricochet es w i th i n  the faci l i ty  and the earth fill  behind
the backstop is suf f i c ient  to contain any projectil e which  can be fired in the facility.

The Arizona Division Plant is a cleare d faci l i ty  and adequate security arrang ement s
exist fo r the conduct ing of tes ts at the Secret level.

Power Availabilit y

Commercial electrical power of 110 and 220 VAC is available in th e faci l i ty.  Special
power requirements can be met by portabl e generators.

Observation/Communication

No observation of tests is n ormally required nor permit ted.  In those cases when
observation is consider ed necessary, a po rt able , transparent armor shield is emplaced behin d
the weapon and firing is conducted from behind this shield.

Due to the limited size of the facility, no communication system is required.

In-Flight Ballistic Instrumentation

LASER/PI-IOTOGRAP HY . Cameras available to the Ballistic Test Facility include :

I .  Hycarn Model 4000 - I I  ,000 frames/ sec
2. } ast ma n - 3000 frames/ sec
3. Nova - 6000- I I ,000 frames/sec

These cameras are not norma lly used for record ing in-fligh t ballistics da ta , hut  rather
for recording data on test sample behavior at impact.

TIMING. A psec count er , triggered by photoelectric screens is used to measure
project ile velocit ies.

T E l E M E T R Y .  Data are transmitted to the counter by hardwire connections.

Terminal Ballistic Instrumentat ion

LASER/PHOTOGRAPHY. The high-speed cameras listed above are primaril y used to
record terminal  ballisti c data.

TIMING. No terminal  ballistic t iming data are collected.

T E LEMETRY.  None.
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Environmenta l Simulation and Measu rement

None.

Planned Expansion/Modifi cation

There are no present plans to expand to mod i fy this facility.

OUTDOOR FACILITY

Outdoor ballistic testing of large components is accomplished adjacent to the indoor
range or on an abandoned airfield in the desert west of the plant. Figure BB-5 shows a
typical outdoor test layout.

DATA HANDLING /PROCESSING

DATA STORAGE AND RETRIEVAL

Data are store d in hard copy and motion picture film. Data are filed by test and are
manually retrieved.

QUICK- LOO K CAPABIL ITIES

Velocity data are available immediately after a test. Photographic data are routinely
available within 5 working days.

PROCESSING

All data are manually processed.

DISTRIBUTION

Turnaround time for velocity data are near realtime. Photographic processing is
routinely completed within 5 workin g days.

296



JTCG/AS-76-D-O0 I

~~ SAND BUTT
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— 12 Fl DIA. ~~~~~~

~~ TARGET

3~ FT
TO 

~~~~~~ 
. C H R O N O G R A P H  S CREENS

in 

[ 
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Figure BR-I . Indoor Test Facility .
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ANNEX CC - IN TROI)UCT ION

OVERVIEW

The I luehes I le l icopter  Ordnance l ,ngi n eer in g  le s t  I ; i c i l i t v  is located in Cul v er
C i t y .  C~\ at the  in t e r sec t i on  of (‘en t i n e la  Avenue  and I ca l Street .  Thi s t’ac i l i  Iv provides
ordnance test supp or t  for corporate deve lopmen t  programs and is not  usua l ly  as : i i ! ah le  to
out s ide use rs.

While t h i s  fac i l i t y  is not oriented toward s u r v i v a b i l i t y / v u l n e r a b i l i t y  t e s t ing .  it h a s  the
tac i t i t ies  required t’or this  type test ing and could conduct such t e s t i ng  if required to do so .

The pr imary point of contact for mat ters  concerning bal l is t ic  tes t ing is Mr. Rob ert  W .
Forker. te lephone 213-390-4451.

GENERIC AIRCRAFT SYSTEMS (SUBSYSTEMS ) TESTING

The faci l i ty  has bee n used for test ing s t ruc tura l  subsy stems of hel icopters , hig h
per l ormance and medium performance ai rcraf t .

SURVIVABILITY /VULNERABILITY FACI LIT I ES OVERVIEW

The Hughes test complex includes six indoor 500-inch ranges . one indoor 1 000-inch
ra i lc e  and two indoor-outdoor 1 000—inch ranges. The controls , i n st rum en t a t i o n and data
recording sy stems are ident ical  for all ranges.

In add i t ion , a completely sel f—contained mobile in s t rumen ta t ion  van is ma in ta ined  for
testi ng at remote sites such as Fort Irwin or (‘amp P endleton.

ACCESS

Excellent access to the Hughes fac i l i ty  is provided by its  location in the Los Angeles
Metropol itan Area. The p la n t is 3 miles north of t h e Los Angeles International Airport via
C a l i f o r n i a  Route I .  The company airport , immediately adjacent to the fac i l i t y has an
~~00-foot r u n w a y  which  can handle carg o ai rcraf t  up to the (‘- 1 4 1  class. A spur of the
Southern P ac i t i c  rai lway extends in to  the plant .  In ters ta te  405 is accessible wi th in  I mile of
the  p lant .  ftc Los Angel es Harbor is approximate ly  25 miles south of the plant  via
In te r s t a t e  405 and California  Route I I .

MAINTENANCE /FABRICATION CAPABILITY

The extensive maintenance and machine shop support available is that  which is found
in most niaj or  m a n u t  icturing activities.
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LOGISTICS SUPPORT CAPABILITY

(‘on i p h e t e  logistics support of al l  k inds  is available to the test f ’ac il i t y .

INDOOR FACILIT I ES

I ) I M II NSIO N S

E ach  500-inch range has a 20-ft 2 gun room from which weapons are fired. The ranges
has .- a (~ toot -d i amet er  tunnel  leading from the gun room to the backstop. The 1 000-inch
indoor range is 20 feet wide , 12 feet high and 1000 inches long. The I 000-inLh
indoor-outdoor  range s hav e a 20 -ft— gun room which opens into a walled area 1 000 inches
lo ng . Eac h range abuts  on a backstop consist ing of a sand tilled concrete pentagon which is
r evett ed by ea r th  fil l outs ide .

WEAPONS /PROJECTILES AVAILABLE

Barrels rang ing in s u e  from .1 7 caliber to 40-mm are available. Most f i r ing is conducted
w i t h  st anda rd  p re l oaded a mm un i tio n .

ENVIRONMENT

\ t l  t e s t s  are conducted against targets which are under ambient  condit ions.  Weapo n s
and ammuni t ion  may he preconditioned to temperature s of -65° to 160 °F.

L I V L I N ERT FIRE

..~~~~ inor piercing and armor piercing incendiary ammuni t ion  can he tired on the se
rang es .

SAFETY t AN D SECURITY ) REQUIREMENTS

The h u g h e s  f ac i l i ty  holds a Secre t clearance and can accommodate tests involving
mater i al  to tha t  level of classification.

Ih e  test f a c i l i t y  is surrounded b y securi ty  fencing and access is l imi ted by locked gates.

Safety procedures are enforced b y a gun captain for each range. E lectr ical  fi ring
Lo utr o l s  a re normally used for all tests.  Warning lights preclude fi ring when the gun room
doors are not secured. A warning horn is sounded 4 seconds before fi ring.
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POWER ~V % I l ~~ l3l LITY

(‘omm erc ij l  c lect i  iL p ‘.ver of 1 10 . 220 . and 44(1 \ ‘ AC and 4 1)0 cv les is a v a i l a b l e  in t h e
test f a c i l i t y .  h y d r a u l i c  power up i 3000 ps i is pr ’’~ u t e d  i ’ d  compr e ssed  air  ( I t  up to
4000 psi is ava i l a b l e .

O BSI: RV -~T I O N , ( O ~1 \ I L J N I ( \ TlON

,\n i n t e r c o m m u n i c a t i o n  s\ s t e r n  is t i s t a l l e d  on al l  r an  ces .

I) irect v i sua l  obse rva t ion  of t e s t s  is pi ovi ded b~ b a l l i s t i c  t o l e r a n t  gla ss panels at  t he
cont ro l  s t a t i o n  and  at  an observers s t a t i o n .

I N - F L  l(~HT B A L L I S I  IC INSTR UM ENT A TION

Lmer Photograp~ v

ftc t es t  f a c i l i t y  has a v a r i e R  of p h o t o g r a p h i c  e q u i p m e n t  i n c l u d i n g :

I .  Thre e I l~ cam high—speed cameras  w i th  f r ame  ra te s  of up  to 4 ( 11 ) ) )  f r a m e s  sec. One of
these is a s t reak  sy nchron ized  ball st ic model.

2. One I ’ a s t c x  high—speed camera w i t h  f r a m e  ra t e s  of ’ up  to 2000 frames  sec.

3. S e s e r a l  I ñ — ni m cameras  w i t h  ( r i m e  r a t e s  of up to IOU f rame s/ sec .

4 . Sever a l  4— by 5—inch  s t i l l  cameras .

h. t~u i p i n e n t  is al s ’’ , i sa i l . i b l e  ( or  m a k i n g  Sc l i l e r in  p l io t o~ r aph s  of shock sVa\c s .

A d d i t i o n a l  p t io t og r i p l i i c  suppor t  is ava i l ab le  from o the r  d e p a r t m e n t s  of the  company .

Black a r i d  ssti Ic f i l m  is p i o L e s s c d  on s i t e  wh i l e  color f i l m  is processed irs an outside
corn Inc rcia l  pr ~ces’.i ) r.

Thmne

Vek ‘cit  \ Ine asu re m en Is are made by an e lectronic  chronometer  which may be trigge re d
hs ‘ape r fo  caL s c l o c i t y  screens , i nduc t ion  coils or l ight  breaks sy stems.

Spin r at e  measurem ents  are made by magnet  si ng bu l l e t s  wh ich  are fired t h ir o u gh a coil.

Hard wire /Telemetry

All ran g e dal i are t r a n sm i t t e d  to a conical  re cording  f a c i l i t y  vi a h a r d w i r t ’ c i r c u i t s . The
dat  a cen ter  is equi pped ss it  Ii h ig h—speed magne t i c  tape recorder s . I 0— and 2 0 — c h a n n e l
osc i l lo gr ap lis . m u l t i c h a n n e l  , s i i t  lose opes wi h i  memory and a u t o m a t i c  ra te  of fire recorder.
Over I 00 cli.i ii net s of data  may he si In o f t  an eously t r a n s m i t t e d  from sc is, irs wh ic hi  measure
p rL - s s u i c .  b l a s t ,  st ra in , pos i t ion  and l inear  veloci ty  disp la ce iiie n t .
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TI R MI N AL BALLISTIC INSTRUMENT A TION

I l i e  in s t  run ien t a t  ion described a hove can also be used to provide da t a  c’ n i ce rn  I r ig
t ermi nal  e f f e c t s .

OUT I)OOR I . .~( ’ l LlTIES

pc r n i ane r l t  outdoo r  test t ’a c i l r t  cs are m a i n t a i n e d  by h ughes . As r io ted  previous ly ,  a
s e l l— c o n t a i n e d  in s i r u r n e n  t z i h i o n  van is main  t a i r i ed  fo r  use at remote test  s i tes .  I h i s  van
inc ludes  control  ai id recording i n s t r u m e n t a t i o n , a p hot ogra phic processing fac i l i ty  work
sh op and I I I  t i c e  spaL c .

l)ATA HANDLING/PROCESSING

ii t IA  S I O R  ~GI AND RETR I EVAL

l i e  da ta  col lec ted  in th i s  f a c i l i t y  are in the form of photographs , oscil loscope trace s .
and analog re L ,r d in g s  on ma gne t i c  tape. These are normal l y st ored in hard copy. Fac i l i t ie s
arc is . i i l ah l e  h r  t r an s f e r r i ng  these data to magne t i c  tape fo r co m p ut er sto r age ari d re t r ieva l
i i  th i s  is des i rab l e .

QI R K -  1.OO~ ( A P  ABILITIES

~!i iL e i r io st  d a t a  are produc ed i n hard copy in n ea r rea l t i me , q uick-look au a l ~~as is

p, ~ssibIe w i t h  in .i er ~ short t ime af ter  a test is completed.

PR 0cLSS: NG

I ) .i ta pr  ~ ess in g  is r i o r n i a l l y  done manual ly .  If the q u a n t i t y  o f tes t  d at a  ca n he more
ct f i c i c r i t l ~ ha n d le d  h ’\ compu te r , one of ’ sever a l  on — s i te  computers  or t e r m i n a l s  can he used.

I ) I ST K I BU ’I I ON

t u r n a r o u n d  f o r  al l  da ta  is very rap id .  As noted ear l ier , mos t e lec t ronica l ly  recorded
d,i t , i  ,lr e as . i  i laN e in near  r eal I i  r i le  and black and whi te  h I  in is processed in—house  w i t h
I hour  or less being required.
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ANNEX Dl) - INTR ODUCTION

OV E RVI F %%

l i r e  ~\ess \ I e ’sico ln s t i ~u te  of \ l l i i i n v  and I e chno l ocv  is a i i r l u h i i e  s t a t e — s u p p o r t e d
s c i e n t i t i c  i n s t i t u t i o n  c o m b i n i n g  basic r e se a rch , appl ied  ~ese ar cl i  and d u L a t i o n .  I l ie
I n s t i t u t e .  h ’ L t t ~’~I i i i  Socorro , 1. is o rgani ted  in th ree  ( l i v i s i ( ’ r i s  (‘o l l ens - . Re search and
I )es c l o p i r i e n t .  and the  S ta te  Burea u of ’ M i n e s  and M i n e r a l  Reso i i r c  L ’s

B a l l i s t i c  t e s t i n g  is conduc ted  by the  ‘I ’I/ R ,\  I i e r m i n a l  I f ’fccts . Rc s e . i rc h i  m d  . \ n a l v s i s  I
1 ,roup  w i t h  t h e  Research and l ) e s e l o p r n e n t  l ) i ’. is ion ,  I ’h ie I E R A  ( r onp  has b een . ‘n d u c t i n g
b a l l i s t i c  and  e \p lo s ive  t e s t i n g  fo r  s a r i o u s  govern m ent  agencies f o r  over ~( )  ~ ea rs . In  a d d i t i o n

t i r e  gun test  f a c i l i t i e s  de scrib ed in t h i s  ; i r ine x . I I  R A  n i a i r , t a i r i s  ar id operate s  e x t e n s i v e
t , i c i l i t  iL ’s and i n s t r u m e n t a t i o n  for conduc t ing  lar g e—scale  exp o s m.  v’ t e s t s  They h i s  e
developed un ique f r a g m e n t  recovery  t echn iques  which enab le  comple te  a n a l y s i s  ol t he
f r a g m en t  d ispersa l  p a t t e r n s  of bo m bs or warheads .  The ful l  r ange of t e s t  :ig . in , f  a i ial ~ sis
se rv ices  of fe red  trs t h i  is f a c i l i t y  ad m i rab ly  sui t  it for m a ny  t y p e s  1) 1 ’ S V t e s t i n g

I he pr imar Y po in t  of contac t  concern ing  t e s t i n g  in  the ‘FI R!’ f a c i l i t y  is
Mr.  M. 1. . K e m p t o n .  I I  R.\ Project  Super -visor. te lephone 505—835-5630.

; l . N L R I C  A I R C R A F T  SYSTEMS SUI3 SYSTEMS ) TESTED

I he ‘[I RA test t a c i l m i  es are capable  of t e s t i n g  all types  of a i r c r a f t  u n d e r  s t a t i c  or
d y n a m ic condi t ions .  ‘I’arget vehicles on hand  inc lude  a var ie t y  of f i x e d —  and r ot i r v — w i n g

mm rc ra t

SURVIVABILITY /VULNERABILITY F ACILITIES OVERVIEW

I he I I ’  RA tes t  f ac i l i t i e s  are grouped in two complexes . t he  Blue (‘anyon Field
Labora tor y  and  the  West \“ :ml l e y  ‘lest F a c i l i t y .  An ov erv i e v .  is shown in Figure  1) 1)— I. In each

i t these outdoor complexes  fac i l i t i e s  are ava i l ab l e  fo r  a w i d e  va r i e t y  of su r v i v a b i l i t y
i i l n e r a h i l i t v  te st ing.  The test  faci l i t ies  are supported by an ex t ens ive  logis t ics . m i r a i n t e n a m i c e

and f a b r i c a t i o n  c a p ab i l i t y  which  is organic  to the  ‘I ’LR A ( ~~~~~~~~~~~~ l ) a ta  co l l ec t ion ,  r educ t ion
and an a l ~ sis is f a c i l i t a t e d  h~ the  ded ica t ion  of ex t e t i s i v c  i n s t r u m e n t a t i o n  to t i r e  tes t
program s and by the  i m m e d i a t e  a v a i l a b i l i t y  of ’ t I r e I n s t i t u t e ’s compute r  complex .

I he I I  K A tes t  f i c i l i t  es arc easi l y  reached by In fL r st a te  25 f ’rom e i ther  Albuqu erque
I I  I ‘. so . ‘l ir e At cli  sc or .  Fopeka , and Santa I’ e Rai l  Road provides  rail  service to Socorro

wit Ii i t s  fr e igh t  s t a t i c  iii  only  I — I / 2 miles fron i the l I R A  head quarters .  (‘ommercia l  a i r
s&’ r v i L  e is t h rough  t h e  A l b u q u e r q u e  In t e r n a t i o n a l  Ai rpor t .  ‘[‘lie Socorro Munici pal Ai rpor t  is
ca f) ahle  c i t  h a n d l i n g  med ium cargo a i r c r a f t .
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\? UN I I  N ~N( ’E l ’A B R I C A I ’ I O N  CAPABILITY

I L ’ \ \ 1 I R e s c m r c h r  and l ) eve l op tnen t  l ) iv i s io mi  m n a i n t a i i i s  a comple te  i i i a c l i i n e  shop
.i.~ .m L e c i t  i i  th i:  I i  RA mif ’f ’mce s . I ts  equ ipmen t  in c ludes , j ig  h c i r ers . radial  arm d r i l l . l arge  a cid
s i ci m l l  c i ic ’ m m i e  L i l i e s , and g r m n r d i m ’ig e q u i p i i r e m i t .  .-\ m i io ( let’ i i  w e l d i n g  shop is loca ted  in the  s imi l e
a r c . i  ‘ s i rmeh i  i l ls I ( am i d \ l i (  ; e q u i p m e n t  al oi ig w i t h  f u r n a c e s  f o r  h i c a t — t r e t t i n g  m a t e r i a l s . A
f i e ms V s h i i ~ ~ m r i a c hj n e  shop a mid  comple te  repa i r  f a c i l i t i e s  i re  m a i n t a i n e d  in t he  I i ’ . RA
c,c ri p i i i m m i d  i u s i  w es t  of ’ t i re  ca mpus. The m ach ine shop inc lude s  a gun l a t h e. se r t i ~ a l mi l l s ,
h , i i i i ’ mi l l s . im id  c i t l i e r  h e a v y  d u t y  mac h i n e ry .  I h ie se f a c i l i t i e s  are f u l l y  st a f f e d h~’ p ersonnel

m p. :b l e  c f  f a h r i c a m n i e  v i r t u a l l y  aii ~ r equ i red  tes t  f i x t u r e s  or t a r g e t  s i m u l a t o r s  and i t
m i r a i n i t a i n  i n c  all test  e q u i p m e n t .

LO GI S’I ’l( S SUI ’POR I C.~ P.~ B ILI i ’ Y

l’he I F R .\  ( i  u p  h a s  e’ t e i l s i s  e o n—si  Ic logistics suppor t  c apah i l i t ~ inc  h i d ing  storace
l i c m l i t r e s  fo r  t i i c’ q i i a m i t i t i : s of all  Is pc- s of a n i r m u n i t i o n , pro p e l lants . exp los ives , arid o ther
i ’ m , a r , l , i u s  m a t e r i a l s , l i r e ’ n u n i b c i s  ( I f  obsolete air c r . : t t , armored ve h icles , amid gene ral
purp osc’ cI n che s  as ss c l  I iS .1 s t r i c t  y of r r o n v e l n c n l a r  t a rge t  m a t e r i a l s  cr c av a i lab le  at the s i t e ,
I .i rge q I i . i i i t  t ies  I I I  s i r  on .  R pcs of ’ s h e e t  me ta l  are on br and fo r  f abr ica t ing  special  t ir e e t

si m u l a to r s . (‘omp lete  a m m u n i t i o n  load ing f a c i l i t i e s  are a v a i l a b l e ,

‘ , m l i h r m t m o n  t . c c  i l i t i e s  i n c l u d e :

- l ’ resst ’. ’ . A ( i ’ (’ I r c i~— ,~O l  -000 1 l’m’ ii i i ir~ Pressure Sta n dard is a v a i l a b l e  f o r  use in
c a l i b r a t i n g  pm ’ e s s u re—se m i s i t i ’.e i m i s t r t i i i i e n t s  .s r t h i i m i  t i m e  ra n c of ’ 0.3 to 500 psi. this p r imar
pre ssure s t anda rd  h a s  i r csm ’lt iti o n of 0.0(124 of ’ re i dim i g  at any  i rc ssure wi th in  the range of
t h e  I i i s t r i i m i r e n t  and in accura c  of ss t h i n  0,01 ~ : of r e ad ing  in the lower pr essure ranges
and w i t h i n  0.025’. of r e ad i n g f i r e  l u g h i e r  pressure ran ges .

2 . A c ’ c’e lera t i on.  A drop bal l  m r r a c h r t n e  is used im i he com np ar i  soil m o o Ic . ‘l Ir e s tandard
, icLe le r . i t or  is in I c n l c s c , ,  Mo del  2225.

3. 1 e m p e r m  t o r e .  l i r e  t e m p e r a t  i r e  sources u sed for  ca l ibra t ion  ire f ixed  and va r i ab l e
f e n i i p e r a f  nrc  ha t  i s R e f e r e n c e  t h i e r m r i ocoup les are used to measure tI r e  t empera tu re
.iL u r i t e l s

4 . 1’requer ic ~ amid l i m e .  I ’ r e i i u e i m c v  m u d  t u n e  c i l i b r a t i o m i s  are t ir ade us ing  N a t i o n a l
R u m  ~‘ .iur i t  S t anda rds  t r a n s i i i i s su  n is I W W  \“ I.

5 . ‘s’ ‘I I ice . ( ‘mu r re n i t  m u d  Res i s tan ce .  ‘s dl  ige , cur ren t  m u d  r e s i s t am r c e  ca l ibra t ions  are
m m d c  s i a  5 c c  I c i r t I . i r ~ st ir i l i r u l s  t r a c e a b l e  to N 135. I li t ’ NM IM1 ’ ~~s tr u n i e nt  Laho ra tor ~
m i i i i i r t , m i i i s  i h i c ’sL ’ s ec , c i i d :i r ~ st i i ru la rul s u r u r  a sc ’l r ed ulc , l  b as i s  by u t i l i z ing  the serv ices of ’ a
p r i m m i a r \  st anda rd s I a b ’n . i t ’rv k c c i t e d  in A l b u m m u e r l l n e , N M .

INDOOR F A(’ I LIT IE S

N indoor te st  f n i l i t i c ’s t i c  ,ms i m l ih l e .
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OUT I )OOR t” ..\C IL I TI L S

BLUE C ~NY O N F IEL I ) LABORATORY

l i r e  Blue ( ‘ am i~ cn i Field Labora tory  is the  ma in  l e s l i i i g  and i u s t r u t r i e n r t a t i o n  c’omp le s .  I t
hr , m s  been c l e s i g mre d f o r  h ig h exp losive and gunf i r e  s tuu lk r s  and is su i t ab le  for  i ur ic - t v  ( i f
in vest igat in mis ,

CLIFF SITE

I)imensions

‘I ke (‘ l i l ’f ’ Site is a un ique  test fac i l i ty  wh ich uses a na tu ra l  200-foot cl iff  f ’or free-fall
drop tes t s  and air - to—surface s i m u l a t i o n  for tes t ing  gun-fired projectiles. (F igure  I) I )— 2 sh ows
tire (‘ l i f t ’ Site )

Weapons P rojectiles Available

%~eap ons available for  use of t h is site inc lude  standard .30 and .50 caliber and 20-. 23- .
and 30-trim rif ’led barrels ; special 20-mm barrels wi th  one twist rn 20 , 18 . 16 , 14 , 12. 10 . ari d
8 inches:  a high twis t  23-u nuii  barre l ; a special 30-mm barrel: and 20-mm smooth-bore barrels
ch am bered for 20- and 40-mm cartridges.

Project i les avai lable  f ’or the  above weapons include a complete ram i ge of ’ operat ional
rounds.  ‘l’hre ‘[ERA Group has the capab i l i ty  to fabricate sabots for ami ~’ of the  harT els for
l aunch ing  f rag mi ie n t s  or test p rojecti l es.

Environmen t

Only ambien t  condi t ions  are used on thi s  range .

Live /Inert Fire

h igh expl osive projectiles can he lured from 30-m uir or sm aller weapons.

Safety I and Security) Re quirements

The I I R .\ ( ~r ou up h olds a Secret facility cl eara ni cu ’ and can acc onr imo dat e  mater ia l s  and
e (luipn n ent ‘ i f  t h u  , l i s s i  f i c a t m o n .

R i g or ,  ‘us s a f e t y  preca utions are enforced at a ll t imes.  A svste iii of sire n s, warn ing
lights , arid flags us used f o r  war n ing range pers~ innel when test firings arc to he conducted.
Barrier s and w a r m r i m r g  l ighrts on all roads leading in to  the  te st  preclude acciden tal entrance
i nto danger areas.
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Power \s u i I ; ub i l i  (V

( ‘ , ‘ l i1 ! i i c ’i ~ c , m l  e l e c t r i c a l  p o w e r  of ’ 1 10 and 220 \ ‘A( ’ us a v a i l a b l e  at t ire tc ’s t s i t e .  I’or t a h l c ’
g e n i e r m t  ,c rs  arc ’ ,ms a i l a b l e  f o r  p rov u c l mng  o ther  t pc’s of e le e t r tca l  power.

Observation ( u mm r iu nica fu ( ) n

I) irect obsc’rv at io m r o~ t e s t s  c ondtuc ’ted at the  ( ‘ l i f t  S i te  is possible f rom several saf ’c’
.anl . age p o i n t s , t e l e p h o n e  c o m i r m u n u c a t i o n i  is ava i l ab l c ’ a t  t ire site.

In—Fl i g h t  Bal l is t ic  lu ist ru m em ita lion

I A Sh K. Pb 10 FOG RAP I  i ‘r ’. Accura te  i n — f l i g h t ba ll i s t ics  data  can he rec orded f r o m
sc’ . c’r a l  aspect angles by the  i r ro t i on  p ic tu re  ca ur re ra s  l isted in Table D D— l . Start  and s top
f u n c t i o n s  j iM th r ese cameras are in i t i a t ed  b y a I 2-c h annel preset d ig i t a l  c o u n t e r  wh ich  u s
control led by t I re  field s i t e f ~’ officer.

In a d d i t i o n ,  s t i l l  cameras are avai lable  f ’or docu n ren t a r v  covc’r u iz e .  i n c l u d i n g  open-
shut tc ’r tc ’chn iques  d u r i n g  hu ig h r—spee d e vemi ts .

I I  \l IN (  ;. ‘fire centra l  element of the TE RA t iming system is a 1 2-channel  preset d ig i t a l
cou nte r .  I I r i s  counter  i n i t i a t c ’s all tes t eve n ts , i ns t rumenta t ion  start and s top  fumic t ions  and
prov idc’s a common t ime base for all i n s t rumenta t ion  systems. One of the velocity mc as uur in g
s~ st c ’ m mi s  usect at  NM ’I ’ l ’FRA is a p h io foe lec t r i e  b reak- type  c i rcu i t .  Th e  sensors are
phototransis tor s . wi th  rise and fall t imes  of 3 psec.  ‘J ’hre ou tpu t s  of t h ese t r a n s i s t o r s  arc ’ use d
to star t  a nd stop the dig ital  psec count  c’rs . Tire two sizes of grids avai lable  are : 0 b y 12  feet.
and S by 12 inches.

1 I A t ( l ) W I R I : / T l  I . FM I’TRY. A ll c’l c e t ron i c  data are t r a n s m i t t e d  by l r a rd w ire s. stc ’u i r s  to
t i re  i u r s t r u m e n t a t i o n  center .  In the in s t r u m e n t a t i o u i  cen ter  t h e  data can be r outed to e i ther
of t sso mna gm re t ic- t ape-r e cord i n g sy stemr i s. One can operate e i t h e r  is a d i r e c t  sy s tem w i t h  14
channels  ( I O U  to 300 k I l t .  60 to I ~~~ in 1sec or 14 FM ch annels , DC to 2 0 k I l t .  Bot h
recorder s are n o rmal ly  ruui at 60 in sec hu t  h ave a range f ’ronr 60 to 1-7 5 in sec. Data c am i
a l so he patc h ed to a I 2 -ch annel  osci llogr irph ( D(’ to 2500 k I l t . 60 to 1 4  ur n see I . to
oscilloscopes or to high— speed cau ln era s .  Along wi th  the data there are also a I — k I l t  t i n n ing
signal and a sorec ’  channel  stored on t I re magnetic  tapes. The data are play ed hack fromi r
tapes.  it 1 sI ’cc ’i.’i.l reduct ion of 32 , on to  a h igh—speed I 2—c h annel f DC to 1500 k h l . .  60 to
I ‘4 i i i  ‘sec ) oscihlogra p hr. Through use of direct  pr int  paper , a hard copy record can he
as u i l ah l e  in 6(1 sc’cou ds.

‘I er ,r i iiral Balli st i c lu is tru men t a fio ui

l ASh ’ R/ PI IO T OGRAPII Y.  Impact  data  are recorded by the ir iotion picture  cameras
listed iii Table 1)1)- I or s ti l l  cameras.

I I  Ml  N( I -k  l i t  t iming ur rarks arc ’ recorded om r both sides of t h e  m irotio n picture filnr by
sc ’ p . c r . i t e c h i a m i n e l s  of the  ( l i g i t a l  counter .
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I IA R I ) W I  RI/  I L L . I ’  MI: ’I ’RY. Semisors st u chr as pressure t r ans d u cer s  or accelerometers
c m  be tused f ’or t e r m r r i n a l  h a l l t s t i c  i r r easure mi ren t s .  ‘[lie ou tpu t s  f ’rom thu ’se sensors is

r a m n s m i r u t  t ed to t I re  in rs t  ru m n ieu r  t a t  ion ccii ten an rd  recorded i ni t i re  mann e r  described pre . ious ly.

(t ~N FIRING SITE

Diu rr e irsi ou ns

[b us s i te  provides for fir ing at ranges of ’ u up to 200 f ’eet. Several f i r ing points are
c’ s t ,mhhm shr e d  at t h is site wh ich per mit  the conduct of m u l t i p l e  tests on a near s imul taneous
basi s ,  I ’ug u ure  I )D— 3 sh ows tIre  a r rang ement  of the  site.

Weapons/Projectiles Avai lable

i ’lnc weapons avai lab l e  f ’or use om i th is  site ire listed in Table  I)D-2. A complete array ( i f
pr oject~ c’s ran g inig from full scale operat ional  ro u mnds to sahot prope lled fragm ent .~ are
available.

Envi rou r nien t

‘l’ests at t h us su te  are conducted u n d e r  a m b i e n t  co ui ditions.

Live / Inert Fire

Hugh e x p k ) s i v e  r ounds  urp to 30—m im i u r r ay  he fi red on this  fac i l i ty .  Inert projectiles up to
I 20— u rm m ii a v be fir e d .

Sa fet y and Security) R eq uir eni eu it s

I Ire prc ’s mo us l~ discusse d factors ap l) ly to tI n s si te .

Pow er A~ aui rb ~lil ~

(‘ o mni rn i e rc i a l  power of 1 1 0  and 220 VA( ’ is h ) e r man en t l y  av a i l ab le  if th is  site. Other
so lta ges  ire P r ov i d ed  b y portable generators if ’ re quu ired.

Obser~’ ati o ,r ,’Cnmnruu iica lion

t ) mrect  ‘. i s i ij l  ohs e r v i t uo n r  is possible f ’ro nmn sc’vc ’ra l saf ’e van ta g e  po in t s . Telephonic
c o m iuun i u n i ca t  ion is ms a i i m  hl e .

ln— F I ig~ t Ba llistic lurs r u u n en t a fi nn

l A S I  K/Pilo t 0 ;RAPI IY. ‘l Ire c’ u m m r e r t s  l isted in I able 1) 1) — I are all usab le at t h is site.
I I ce t i mr n c ’r s~ s t e m u i  amid e le ctro n ic ‘v e l o c i t y  gnil !s prev i ou us ly  described are also used at this  site.

I IM I N( • I Ire s~ s t e m n m  p rev i o usl y uhe scribed is a lso used at t h is site.
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[I A K l)\ ~ 1K 1’ 1 I I ’  1.1’  \I I’ 1 K  \ . ( ‘Ire h i ard w ur e d’.it m t ra nr su ir iss iom i  arid recordi n g s~ s t en i
prc ’s uoi i s l  ‘. dc ’sc’rih ed u s also u isc ’ ul mt t I n  is s i t c ’ ,

Fermirimn a I Ballistic I irsi rum mcii tat in ii

l ASh ’ R P I  10 ~O( ; RAP I  IV .  In a d u h i t  ni t o t i r e  n i ro t ion  pic t  uur e c am uc ’ras l iste d n
I able 1) 1)— I amid  a v a r i e t y  of s t i l l  c a n n r e r i s . a 300 MW I : r~uct io m i a i _ p s c~c. (‘ imrc ’radiography X—ray
S~~ t c ’ mni u s tu sc ’d on t h i n s  s i te  f c c r  c o l l e c t i n g  t e n n i i m i r a h  b a l l i s t i c  da t a .

‘[tre flash s-r at  sy stem us de sugn ic d to gc’ n r e r u t e  a h u i g h — i n t e n s i  ft x- ra y  h ean ni . to t a k e
sh ro r t -d in ra tuo n  x - ra ~ pic tures . in rapid sc’q n eml c e , t h roug h demi se nr r a te r ia h s .  ‘Fhi re e separa te ly
cc i mi t ro i l ed  c l ran r mi c l s  m ir a y he f i red  s i u r i u u l t ; m n e o u u s l y .  or in any  desired sequence. Th is
e q u r i p m i r e n r t  c i i i be use d f o r  n n i s e s t  i g i t  in ’lg in i rp a c t  p hi enr o u r i ena  and o ther  ef ’f ’ects related to the
de t o u r a t  non of h iug l r  c x  p ios is  c’s.

Puu ls e du ra t ions  are 1.0 arid 0.2 psec. and t h e  interpulse periods are variabl e from
1.0 psec to a p p r o x i m a t e l y  1 m i n u t e .  Pulse s ( if  current of imp to 1 000 amperes are supplied to
t h e  x-ra y ann odc.  t h rou gh a triggered spark gap, at 300 kV . by a pulse t ransf ’ormer wh ose
prumar ~ is f e d  fronii e i t h e r  of two pulse genera t ion  circui ts , depending on choice of pulse
d o r u t u o n .  I’ t ’t ic mu ’nc~ ~cf t h e  pulse t ra n rs fo r n mrer  is en h anced by the use of DC bias—supply.  The
.. m I ) .ic t o n s  of t l r e  pulse genera t ion  c i rcu i t s  are , in turn , charged to 65 kV by a high voltage
power supp ly .

Op e r a t n c i m i  c i t  t h e  system u s in i t ia ted  b y a signal from a detonator , or other  external
sou ir c c’ w t i i c hr p i ~~c ’~ to an oscilloscope whose control lable-delay-char acter is t ic  pe rmi t s
v a r i a b l e  t n i c g c. c t u n i c s .  The ou tpu t  of t he  scope in each channel  is fed to a trigger amplif ier
w hi i ~ h r . m i  t u r m r .  i n i t i a t e s  the  spark—gap uh isc h iarge.

‘I I M I N ( i .  Thr u ’ t i m i n g  s~ st eu ri  described in the previous section is used on th is  site.

I I A R I ) W I R I  ‘ I I ’  I I : M F TR Y .  The data collection system pre viotus ly described is used
on this  s i te .

STRU€TURAL TESTING COMPLEX

l)in iension s

F i r ings  can he conducted at ranges of ’ Up to 200 f ’eet. Figure I)l)-4 shows t h is complex.

Weapons /Projectiles Available

Of the  weapons listed in Ta ble I )D- 2 , t h ose through 30-mm can he fired iii this
complex.

Environment

Several test  f i x tu r e s  m n th r i s  c o m p l e x  are uuse d to apply loads , wiric hr simulate in— flighrt
loads . to aircraft s t r m t u  t i m r c ’ s. I e m r s i l c , coun ipre ssiv e and shear loads can be applied to simple
and c om p lex s t r u c t u r a l  assemblies. Loads can he applied by hydraulic or p ne u u r r ra tic
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cy l i n d e r s  wi th  load v ; m h u i e s  variables f’ronr tern to several nin ill ion pounuls. Thre stress
u h u s t n i b u u t i o t i  during t h e  load cy c l e  in tIre i tem uuu i d er  im i ves t i g a t ion  is obtained from strain
values uricasured by resistance-type strain gages. Explosives, explosive devices or propellant-
loaded devices can be used to damage tIre structure s during testing.

Live lnert Fire

Live fire of up to 30-mm I n igh  explosive rounds can be conducted in this  complex.

Safety (and Security) Requirement

The procedures previously discussed apply to this complex except that test personnel
n irust  re t i ’uai r i in a control  blockhouse during firings.

Power .‘~~ai labi h it y

In addition to commercial 1 1 0  and 220 VAC , and generator power , hydraul ic  and
pn cu n iiat ic power are available.

Observation/ Communication

No direct  vis u al observation is permitted dur ing  tests in this complex. Telephone
communicat ion is available in the blockhouse .

I n-Fli ght Ballistic Instrun ien tation

LAS L R /P lI OTO G RA I’hl Y. The motion picture cameras listed in Table D E)- I and an
as so r tm ir e n i t  of s t i l l  cameras are avai lable  for use at this complex.

‘ l I M I N G .  The t i n n i n g  system and electronic velocity screens previously described are
used iii t h i s  c ( i mi rp l ex .

I IAR D WI R E.j ’l ’ l ’  LEM E ’I ’RY. l’hre Irardwire trauismissionr and data recording system
previously described is used for co ll ecti n rg terminal  effects data at th i s  si te.

BALLISTICS EFFECT S DYNAMIC DATA DEVICE

Dimensions

Firing can he conducted at ranges of up to 200 feet.

Weapons /Projectiles Available

Of the weapons listed in Table l)D- 2 , those through 30-mimi cami he fired on this site.
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Environment

The l3I D[)D (Bal l is t ic  F f ’f ’ects Dynamic  1)ata Device), developed by NMT ”J ’h’ RA ( in
cooperation w i t h  t I re  Naval  Weapons (‘enter . China Lake , CA ) . is a device to produce
supersonic, in-flig ht con ul itions on aircraf t  sections , f~ r the purpose of conduct ing
ul am i i a ge- u ’ffect st uuul  es and oth er tests.

l ire two conventional  met h ods of providing exper imental  airflow for a target are fl ig h t
test and wiui d tunnels .  Ne i the r  of these methods is suitable for damage or vulnerabili ty tests
hecau isc ’ f l ight- te st  objectives are rarely compatible with determination of the aerodynamic
e ffects on a u lau iraged target , amid threy are prohibitively expensive. The inherent danger to a
wind tunnel struuct iure renulers existing wind tunnels unsuitable for damage tests that require
tiring of warheaul-ty pe ulevices .

A “hrard-construuction ” type of blowdown device, the BEDDD consists of three
23 .000-gallon LOX containers welded together to foriri a 115-foot long, 10-foot-diameter
stainless steel tank assembly (pressure chamber). Through t h e  controlled ignition of the fuel
contained therein , tu e device is designed to produce a gas-flow output that is capable of
generat ing the equivalent of a Machi -2 aerodynamic environment , for about 140 msec , upon
the selected aircraft structure that is in the flow. The fuel is kerosene, ex plosively d ispersed
into the tank atnrosp hiere which has been enriched by oxygen , at ambient temperature and
pressure.

Live Inert Fire

High explosive projectiles of up to 30-mm can he fired at this facil i ty.

Safety (and Security) Requirements

The procedures previously discussed apply to this facility except that test personnel
must rdmain in a control blockhouse during firings.

Power Availability

Commercial power of 110 and 220 VAC are available at the site.

Observation / Communication

Direct visual observation is not permitted during firing tests at this site. Telephone
conimunicatio n is available in the blockhouse.

In-Flight Ballistic Instrumentation

LASER / PHOTOGRAPHY. T h e motion picture ca m eras listed in Table DD- l and an
assortment of sti l l  cameras are available for use at this facility.

‘F IMING. ‘l Ire timing system and electronic velocity screens previously described are
used on this range when precise projectile velocities are re quired.
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h l A R l ) ~~I R F  I I ’LL ’  Ml TRY.  11w I’u ardwire data transm ission and recording systems
pres i u m i i s I ~ c hc ’scrub ecl are uuse ul at t In s site.

Terminal Ballistic Ins t r um entation

LASI~R , PhIO ’[oGRAPI1Y . All pr eviously described motion pict iu re , still cameras and
x-ra y sys te nn i s  c i i i  he used to collect terminal  effects data at this faci l i ty .

T IMING.  The pr evio u rs l y ulescri bed timing system can be used in conj unction wit h
app ropr iate sensors to record terminal  l)all istics data.

HA R DWI RE/IF LE METRY. The previously described hardwire transmission and
recording systems are used for collecting terminal effects data at this fac i l i ty .

VALLEY SiTE

The Valley Site is an outdoor facili t y used for fi ring projectiles over longer range s than
can he achieved in the Blue Canyon faci lities.

Dimensions

This outdoor facility provides for firing at a range of 1500 meters.

Weapons /Projectiles Available

All weapons listed in Tabl e DD- 2 can be fi re d on this site. Fu ll scale operational rounds
as well as sabot launche d subcahiber projectiles can be used.

Environment

‘l esting at this site is conducted under ambient conditions.

Live / Inert Fire

hli g h r explosive rounds of up to 152-mm may be fired at th is site.

Safety (and Security) Requirements

The main access road to tire Blue Canyon and West Valley complexes passes tunder the
trajectory of projectiles fired at this site. Barricades are used to block the road when testing
is in progress.

p
Power Availabilit y

(‘ommerciaf 1 1 0  and 220 VAC are available at this sit e. Additional power requirements
can he met by portable generato rs .

p
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Observation /(‘oi r rm r r Lumi iu -a l ion

l)m rc’c’ t v i sua l  ohserv , u t u o n i  of tc ’si s us p os smh ” l c ’  I r omir  sat ’e vanta mz e po in t s  near  th e  f i r i n g
p o u n i t .  I elep lione c’ o m n i m i r u u i n i c ’ u t u o n s  ire a v a i l a b l e  at t h e  s i te .

I m i — Fl i g l r t  Ballistic ln s t r u uu r i en t a f i o i r

I \S I  K P h 10 I ’O( RA PI  I V . ‘I ’h ie mo t ion  p i c t u u r e  m d  s t i l l  can r ier a s pre v iousl y de scr ib ed
can be used at t h u s  site for co l l ec t ing in- t ’l ig h rt  ba l l i s t ic  data.

iiML’~ti. At tI r e present t im i ie  t h ere are three  mobile  u mi i t s  at N M ’I I I R A .  Fwo
des m gnred  f o r  measurenients  of veloci t y , on ly ,  amid the  o ther  t’or both press u re—ti ul ie  and
s c’locity n i reasurem n en t s .

\ ‘e loc’ih \ ‘ m n.  (‘on t a ined .  th r e r e in .  are all power sm .upp l ies .  a m p l i f i e r s  and d i g i t a l
equ ipment  t h a t  is used in conj iun ct ion w i t l n  t h e  (p hotoelectr ic)  veloci ty  grids previously
uL’”c r i h e d .

2. \‘c’ loc i t ~ Pressure Van. In add i t i on  to t i re  velocity niieasur ing equi pmen t  conta ined
( i s  ahosc ’ . a I 2-channel  oscil lograp hi recorder (DC to 2 ,5 kIlz or I to 160 iii  ‘sec t  anJ  the
,u ’.soc ’i , u t c ’d con u l i tm on i i ng  equ ipment .

I I A R D W I R F / T L I  I M E T R Y .  All  i n s t rum n en ta t ion  used at t h is site is hr ardwire d to t I r e
ti i ohilc’ m ist r u n n c n t a t i o n  uni ts .

I erur r ina l Ballist i c Instrumentation

No e com io m ii i caf  mr i ea n s fo r  collecting impact  ulata is avai lable  at t h is s i te .  ‘I he u n ot iom i
p i c tu re  anuh s t i l l  cameras described in previous sections can he u nsed.  h u t  th ’ie i n s t a l l a t i o n  of
these or o t h e r  s~ s tems ut t Ire target  location imi volves con siderable t ime and expense.

WEST V A L L E Y  TEST FACILITY

‘I’he most recent addi t ion to the TERA h ” ie ld-L ab or a fory complex is t h e  West Val le y
‘lest l:a c i h i t ~. . This f ac i l i ty  is located approx imate ly  1/ 2 t n i l e  west of the Blue ( ‘anyo ni  test
area.

Dimensions

h iring can he conducted at r u m i g e s  of 100 , 200 , 300 , 500 . amid 1000 meters at this
outdoor s i t e .

Wea pon s/Projectiles Available

All weapons listed in Table 1)9-2 can he fired at this site. Full scale operational rounds
us well as sahot launc h ieul suhca luher projectiles can he u sed.
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En v ir in m ien t

A ll  tc’st l uig at  t h us f , i c ’ i l i  t~ is co n ducted u umi u fer  a m i i b i e m r t  condi t ions .

L.u ~u’ Im ie r l Fire

l i ~ e fire of up tu ) I 5 2- umrm u i  h igh explosive rounds can , he tire d on this f ’a ci l i ty.

Sa fe R ( am i d Securits ’ ) Requir eur r eu mt s

fire n u t u u r a l  backs top  provided by surrounding hil ls  p ermit  f i r ing at this  f a c i l i t y
witho ir t i n t e r r u p t i n g  operat ions in t h e  Blue C anyon complex.  l Ire safe ty  proced urc ’s
pr eviou sl~ described apply  to th i s  f a c i l i t y ,

Power .‘~v a i la bi l i ty

Commercial 110 an d 220 VAC electrical power is permanent ly  installed at the fac i l i ty ,

Observation ( omrrmuu i i c a t i on

Dmrect  visua l obsc’rv atiomi is possib le from s af e  vantage points near the firing point .  An
i n t e r c o u u i n n u u n i c a t i o n s  s~ stem l inks  each lur ing site and the target  area.

I ns t ru m en Ia t ioi r

Tire same i n s t r u m e n t a t i o n  capa b i l i ty  is avai lable as was described for the ( ~~ F i r ing
Site.

DATA HANDLING /PROCESSING

DAT.t STORAGE AND RETRIEVAL

‘l Ire u l ata collected at the ‘[I RA f ’ac i l i t ies  are in tire form of photograp hs ( opt ica l  or
x-r u~ ) , oscmlloscope traces , ania log recordings on magnetic tape and high-speed fi lm. These
data  are m a n u a l l y  reduced , key p un cheu l and storeul on magnetic  tape or diskc ,

QUI ( ’K-LOOK CAPABILITY

Black and w h r u t c ’ f i lm is pr ocessed inh iouse amid can he conripleted wi th in  I h our. Color
film required 24 hour s  fo r  processing by a commercial pi ’ocessor. Data am ial ysis is perf ’orm ed
by an inhouse computer  for which  normal  turnaro u nd is less t hr anr  I hour.

3 17
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PROC I SSIM ;

System and Model

‘ft c’ I l K  A ( •ro up  h a s  r u n r l i m i i i t e d  m d ’ c’ss to t he I BM 360/40 c’on i r pu te r  sy s t e m u r  ‘~ l o c h  is
I ocat c ’ ch oui tIre c m n m r p u u s  of  t i re  I n s t  u n i t e  j u l t Ime  san ire bu i ld ing  in wh ic h the [I RA offices are
main t aj u i ed .  Pu’rmp h uer a l  ul es i cc ’s inc lude  a hig h —speed card reader , l ine  p r in te r ,  fo u r m agnc ’t u c
tape u. r u r i t s . t s~ o hig h —speed disk u n i i f s  arid a (‘alcourip X -Y p lo t te r .

Lm n uz u iri e

‘fire c o u u r p u t e r  sy s t em is su f f i c i en t l y  f lexible  to penir i t  the use of any  s tandard
lair  U a

I n p u t  O u t p u t  Options

I n p u t  is n o r m a l l y  through punch cards and o u u tp u t m ay he e i t h er by line p r in t e r  or
plot te r .

Real t im e I ur te r au’tiu n

N o rea l tun i re  c o m p u t i n g  c a p a b i l i t y  ex i s t s  at these facil i t ies.

1)1ST RI 13 UTION

‘\~~ prev u ous ly discus sed , vc’r \ sh ort  t u rna round  t imes are normal  in t h i s  f j c i t ~~t~~
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•
1l ~~~~~~~~ ~~~~~~~~~~~~~~~ “~‘ 

- 
-

~~~~~~~~~~~~~ - ‘
-~~~~~~~~~~

#~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2 4

REGION C (f O REG ROUND )  AND REGION A (BACKGROUND )
BLUE CANYON FIELD LABORATORY

A REGION A , WEST VALLEY
G -  TARGE T , STORAG ’ AREA
H - FRAGMENT . RECOVER Y AREA
J .  ORDNANCE-STORAGE SIL OS
K MAC H-2 . BALLISTIC EFFECT S DYNAMIC DATA DEVICE
L INSTRUMENTAT iON COMPLEX AND X-RAY SY STEM

I ‘igure 1) 1) -I .  Overview of TERA Test Facilities.
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I’ah h e  1)1)— I . Mm ‘t io n i l ’ icture ( ‘au n e ra s  Avai lable ,

i i l i m r
M uke  Rate . frames/sec

Siic ’ , n u r m  (‘apac i ty ,  ft

Bell anr d I lowell  1( 1 I 00 and 400 8 to 64
Bole x 1 ( 4  100 8 to 64
( ‘ inc -S p ecial  II  16 100 8 to 64
1~~I00 16 100 64
M i t c h e l l  16 400 8 to 144
F a s t e x  spli t  frame 16 100 1 000 to 16 ,000

• Fas te x fu rl l t’rarne 16 100 and 400 500 to 8000
Bell and Howell 35 100 ami d 400 6 to 200
Phrotoso n ic 35 500 250 to 1 800
I ’a s te x  spli t  f rame 35 100 500 to 600

I

Table 1)9-2. Weapons Avai lable  at TERA.

Weapon Special features

.30 caliber
.50 ca l ibe r
20 nnm
2 3 nim
30 n ii nr r
40 nim
75 mm
90 mm

105 mm
152 mm
155 mm
I 20 mm Smoot lr bore-double length
20 mm One twist  in 20 inches
20 mm One twist in 18 inches
20 mm On e twist in 16 inches
20 mm One twist  in 14 inches
20 mm One twist  in 12 inches
20 mm One twist  in 10 inches
2 () mu in One twist in S inches
20 nr r m Smooth bore chambered for 20 mm cartridge
20 nr nu i Smooth bore chambered for 40 mm cartrid ge
23 mnn h igh twist  r i f l ing

105 mu m Smooth bore

323/324 blank
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ANNEX EL - INTRODUCTION

OVERVIEW

[‘Ire au lnim inistrati v e and engineering ot ’fices of PATE C (Pacific Technical (‘orporation )
are located at 415 l ast Montecito Street in Santa Barbara , (‘A.

For t h e  past 13 years I’AT I ( ’  has been engaged in the development of advanced
warheads a nd pr o,ect ile s. Parti cular emp iiasi s h a s  been directed toward conceptual design ,
prototype deve lopmi r en t  and m anufac t u ure  of arm ruor piercing discarding sahot ammuni t ion
amid related components.  This eff ’ort also included pioneering work in the employment of
depleted uran ium alloys and similar advanced high densi ty  materials for ordnance
applications. A major program was directed toward tire development of spin stabilized
discarding sahot ammunition f’or use with  au tomat ic  weapo n s.

The ballistic test facilities nnaintained by PATEC are pr iu r iar i l y used to support tIn e
above work but they are available for o t h e r  su rv ivab i l i t y ’s iu lnerah i l i ty  testing.

Tu e  pri m ary point of contact concerning tes t ing in t h e  PATEC facili t ies is
Dr. Fri t ,  K. F e l dmi i ann , President , te lephone S05-965-4~ 8 I.

GENERIC AIRCRA FT SYSTEMS (SUBSYSTEMS ) TESTED

The PAT I ’(’ facil i t ies have been used pr imar i ly  to test variou s s tructural  m aterials
instead of systems or subsystems. TIre facil i t ies do , h oweve r , lend them selves to the test of
complete aircraft systems or any suibsystems.

SURVIVABILITY / VULNERABILITY FACILITIES OVERVIEW

PATI (’ mainta ins  and operates one indoor fac i l i ty ,  located at the Santa Barbara
Airport , and one outdoor faci l i ty ,  located at Camp Roberts . CA ( 1 2 5  miles nort h of
Santa Barbara i. h ’ach of these facilities has the necessary space. equipment  and instrumen-
tat ion for a broad spectr u un ir u)f S/V testing.

ACCESS

I’xcehlent access is provided t I re PAI ’E(’ Santa Barhara facil i t ies by H ighway 101 . t hu ’
Southern Pacific Railroad and the Santa Barbara Airport anu l to the Caurrp Roberts faci l i t y

• by h i g hway 101 and the Southern Pacific Railroad.

MAINTENANCE / FABRICATION CAPABILITY

Very l imited maintenance and f ’ah r ication is organic to PATEC. An anu ple ni u u m ber of
vendor organizations are available in Santa Barbara to perform these functions.

325
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LOGISTICS SUPI ~OR T C A P A B I L I T Y

P,.\ I I - ( ’ has st , , r ~u~ c’ f a c i t i t i c ’s f o r  ch ep l c ’te u l u u r : u n i u i n n i  l~c ’n ie t r a to r s  and for  up to
200 pounds  ot p rope l lan t .  ( o n m r p k ’ t c ’ I u a u h u i i ~ f a c i l i t I e s  e x i s t  f ’or uip  I ,  4 0 — m u r n i n  a n i l m i r u n i t i o n ,

I Nl ) OOR h~.~~’l L l T l E S

I ) l \ h I - \ S I O N S

[bc P \ I I  C in i do , i r  r , u u ) c c ’ U c c t u ) ) i c ’s over 1100 ft 2 of enclosed space. Figui re I - l i - I  shows
t h e  r u u i ~ c’ h.t ~ o u t .  Project i l e s  of ’ tup  to 23—nir n r i  can he fi red at ve l o c i t i e s  of up to 4500 ft/ sc ’c’
on th i s  r ar re c ’.

W I -  \I’ONS PR O JE ( 1 IL E S  A V A I L A B L E

[he s~e a p imi i s  ar id barrels as a m I a b l e  at t i r e  PATEC f a c i l i t y  include t h ose l isteul  m i
I able I I —  I

P ro i ec t i l e s  d v a i l a b l e  inc lude  st anda rd  m i l i t a r y  a m n u r u n i t i o n i  t’or every s i /c  barr el and
specia l  p ro je c t i l e s  suc h as dep let ed u r a n i u m .  tu nig stemi  and discaru fing sabot ,

E N V I R O N M E N T

A l l  tc ’sts are conducted unde r  a m b i e n t  com idit ions ,

LIV 1-. IN ERT FIRE

, \ r u u i o r  pue rc im i g  incenu h ia ry  rounds of up to 2 3 - u i r m i r  caur he lureul on th i s  range . No h igh
c’X p h ’ ms ivc ’ p ro jec t i le s  carl be fired.

S \I ’ I T Y  I -~Nl) SI (‘ UR I TY ) REQUIRE \IL N TS

h ’ \  I I  ( h olds a Secret t a c i l u t y  clearance arid canr acco mi r m i roda t e  d o c u m m i r e n t s  amid
u u r a t c ’ r i a l s  i f t h at c l ass i f i ca t ion .

..\ll f i r im ig  is domie e l e ct r i c a l l y  from a protec ted  control posi t ion.  No warning svs tu ’nr is
e umrp lo~ cd .  Sate t ~ us assured b y l i n u n i t i n g  t Ine n u u n r h e r  ~ F personnel in ivo lved in tes ts  and
p hi~ s u c a l l y  account ing for a l l  te st  pers onnel b efor e tiring.

POW E R AVAIL ABILITY

)uily 11 0 and 220 VA(’ conrrmerc al power is installed on the raurge .

326
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OBSERVATION /COMMUNICATION

Observation ports in tire side wall of tire range perniri t visual observation or
p h otograp h ic coverage from a protected posi t ion.

No range conr im un ica t ions  are provided.

IN-FLIGHT BALLISTIC INSTRUMENTATION

Laser/Photograp h y

Ph otographic ins t rumenta t ion available at the PATEC range includes Fastex high-speed
mu otion i picture cameras , still cameras , flash x-ray units . Schlieren units , multiple microflash
uinits and I 6-mm motion picture cameras for normal speed or slow motion photography.

Timimig

Paper make velocity screens provide triggering for electronic counters or oscilloscopes
for measuring projectile velocities.

Hard wire/Telemnet ry

All i n s t rumenta t ion  is connected by hiaru iwire circuits.

TERMINAL BALLISTIC INSTRUM ENTAT I ON

Laser/Photography

The photographic systems described above are also used for collecting data concerning
terminal et ’fects .

Timing

Sensors of various types are useul in conjunct ion wi th  oscilloscopes to measure terminal
effects.

Hardwire /Telernetry

All instrunientation system s are conn ected by hiardwire circuits.

OUTDOOR FACILITIES

DIMENSIONS

TIm e (‘amp Roberts faci l i ty can accommodate fi ring over ranges of up to 2000 meter s.
Figures F 1 - 2 , EE -3 , and l- F- 4 sl row typical test layouts for this facility.
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WE APONS ’I’R OJE C rILES AVAILABLE

All weapons listed imi Table 11- 1 can he fired on this range.

1’ NVIRONMINT

Al l  tests  are conducted under  auri bient conditions. Nigh t firing can be conducted b y
prior a r ran g en i ren t .

LIVE / INERT F I RE

h igh explosive projectiles of up to 30-mm can be fired on this range by arrangement
wi th  tire California Nat ional  (huard provided the amm u mni t ion  is government furnished.
I ar g er  calibers n iiav he fired throug h special arrangeu lient wi th  range control.

SAFETY (AND SECURITY ) REQUIREMENTS

Thie same requirements pertain as were described above.

POWER AV AI LA B IL i TY

Couiimcrei al power of 100 VAC is available to some points at this facil i ty.  Mobil e
generators are uised to provide 110 and 220 VAC to other sites.

OBSERVATION /COMMUNICATION

Direct visual observation is permitted from the vicinity of the firing point. Field
te lep h ones provide comm u nica t ion  between tI r e firinig point , any remote observers and
range control.

INSTRUMENTATION

In addition to the instrumentation described for the indoor facility measurements are
nornnrally made of terni riuial velocity and of tire t in r e  of flig h t of the projectile.

I)ATA HANI )LING / PROCESSING

All da ta  are nranua lly reduced anul processed. A Wang Model 360 programmable
calcu lator is used for  data anal ysis.
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l , u bl c  I I  — 1 . V~c ’ , I) ~’’ns A\ , u l l a h l c  at  P . \ l I ( .

\~ c ’ .m ~~ oM I ‘c 
- -

~~

. 2  , a l i h e r  Smnroo thr  bore
i i i  ‘ci S i r roo th u  bore

~~ c ml i l ’ c r  S u r i o o t h m  t~ re
n u n n r  R i f led

7 ( 2  m r ri rr Rif led
.51) . 1 1 1  l ’ c ’i R i f l ed  Mann  barrel

SO call  her Ri fled macbr ine  gun barrel
20 r u m  Rif led N l a u u n  barrel
20 m u m  Rif led  NI 13’) mac h i n e gum barrel
20 m u m  Rifled NI I 3o) mac h i n e e um u
20 mmn Rifled i l S~ 04 mac h ine gun
20 m u m  Rif led N I K 12 h arre l

-s 20 n iu un Ri f led  Nl a u r n barrel Ni 50 series
23 r u m  Rifled 11S823 barrel
23 m u m  Rifled Ma im barrel
30 m mmiii Rif l eu l ( .\U ~ b arrel
30 u n run Rifled M a n n  barrel
40 m m in n Rif led Bot ’ers ba rrel

333/ 334 blank
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.%NN1 ’ X i~’F - I NTRO I )UCT I ON

O V I - R V I I  %~

1 hre ( N .  \ r n n ~ P15 . ut m n n y  - \ rs ~’ n , m I  is Ioc , , t c ’d in l ) o sc ’r. N i .  1 / 2  in i l c ’ n o r t h  ol
I. 5. R ou te -~ ( on) N c ’ ~ Jc ’r sc’~ Ro ok - 5. I oc ;mt e cl  iii a s u l l e \  h et ss c ’ c ’ ui  t h e  ( 

‘ sngs ’r , m s  am i d
( ;rc ’ c’o Pond N l o u u r u , u u n r s  iii t I r e h i i g l n i a m r d s  of ’ Ness .Ier se~ , t h u c ’ \ r s e i r , u l  u s i d e aI l ~ su i t c ’d to 11k’
c o mmd u c t  of r c ’sc ’ .ur ch 0m m e x p lo sive s ali c I m u u u n i t i o m m s . I hue p l~ suc a l  p l a n t  umrc l uc l e s  ( ‘ ) ‘ ~ I u c r s ’s of
bird arid a lm os t  4 m i l l i o u i  i t — iii b u i l d i n gs and s t r u c t u r c ’s . I h c  \ i s c na l  f u n c t i o n s  is a
d e v e l o p u i t c ’ u r t  ce n ter  for the  A r m y  : ‘  a l l  a m u u n u n i t l o i m  ( c ’~~~ t t i s i s c ’ of  c hr em u mic a l  u . up  t o and
i r u c l ud in u g ‘ N - m u c h  p r mn c ’ct Ic ’s. \ rc’ , m s o f rc’s;~o u r s i h i l i t v  i n c lude  n uc lear  m u n i t i o n  less n u c l e i r
c o m r n p o u r e u i l s ) , c t ’n v e m m t i o n r a l  n u u u n i i t i o o s , a r t i l l e r y  ami d recoihlc ’ss r i f le  a i n m n r u u i i 1 i o n , bo n rnh s .
m i m es. gren au i c’s , cx g lo su s  c’s , d e m n r o l i t i o n s  and f i r i n g  dev i ces  TIre p r n u r r a r y  po in t  of c o n t a c t  for
t h u s  t ac ’ i h i t s  is Mr.  Romialul  ( i c ’ a ur y  . te lep h one 2 0 1— 3  2 ’N-  54(~~.

ul-~~ E RI C  A I R C R A F T  SYSTE M S (SUB SYST ENI S TESTED

•\l h a i r c r a f t  s~ s t e r n s  can be tes ted at the  ,-\r s c ’n a l.  iu uc l ud in g  o rdnance  ss th u  an exp lo s ive
eqt u i ’  a le n r t ‘ ‘ I  up  to 25 p o t u u i c h s  l IE  ( case d ). ( ;eb t in  blocks are also used to s u i u u u i l a t c ’ te s t s  of
p ems~ ‘ in mmcl u l n i e r a h i l i  t ~

SL RVIV .\I3ILI’rY V U L N E R A B I L I T Y  OVERVIE W

1burc ’e r ange s of ’ h 1 i c a t i n u n v  -\ r sena l  are s u i t a b l e  I’or s lur s  m v a h i l i t v  v n i l n e r a h u h i t ~ N pc’
t c ’ s t u n t ’ . One u i n u h o o r  r a u r g c ’ I 60 f’eet long can he used to fire uner t  pr~ f c ’~ t i les  up to 2 0 — n m n u u r ,
I w o  ou td oo r  r a i u g e s  p rov ide  a c a p a h i l i t ~ of ’ f i r ing  nnue r t  p r o j e c t i l e s  up to ~—inic I r  c a l ibe r  and

I l l  - p r o j ,  ct i l c ’ s up to I 06—r u in .  I argets nn i ay  con t a i n  exp l os i vc ’s of up to 25 poun d s I l l
cased ) c’( h l l i V a l e n i t ,  I)ep leteu l u r a m m i u n u r  project i les  may he f i red.  M u l t i p lc’ ,u r c’as or s t a t u e

I t )  ) ima t  u on u O f  c. \ j l I (  sjv c ’s a rc ’ also avai lable .

\ ( ( l -S S

‘\cccss to the  Arsc ’o ah is h~- road , ra i l ,  or m e l  copter .  ‘Fire Arsem ma l  us located our
S t a u ’ - R o u t , - I 5. app ro x i m nn ; i t c l ~ 0.5 m mmdc no r th  of l m r t c ’ r s i a f e  R o i i t c ’ N O . N e w a r k  \ r ~’o r t  is
35 mile s  s o u i t l u e a s t .  N i o r r i s tow ur  Ai rpor t  is appro x u u u r a t c h v  I S  iii l Ie s so ot h ,

%I ~I N T l - N .~N( I - I .~I h R I (  A l  ION ( AFABILITY

The nna in t e n ur i e e au rd f a b r i c a t i o n  c apa b i l i f ~ of t ire Pu , - a t u i r n i y  Arsen r a l  us e x t r e n u r e l v  good.
\ r sen ua l  personnel are quu ah itieuh to f u b ’ r u , m t c ’ antI  u n i a m u n t a i n  n ot  on ly ru’qu iru ’d j u g s  m u d  f i x t u i r c ’s .

1s all  m a n u r e r  of orulnance inc luu l ing fuu se s. A I i m u u i t e d  n rua in i t e u ian ic e  and repair  c , i 1 i , ih i li  N
for  a i r c r a f t  s~ sh in s anu l ~u i hs~ st i ’ u u n s  e X i s t s  ut tIne A rsc ’u i a l  and it  cani he sun pp l e m i m e n ted h\
ele i m me ni  N f n mc ’ Nc ’s~ Jer sey Ai r  N a t i o n a l  ( ~tuar t l .  A h e l icopter  ( l e t i l c lnun ie i l t  is sc bn e d u i l ed  to
he Ioc iu tc ’d at  t lu c ’ A rsc n i al in the  c m im lng  year. )
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l O(  I S I I ( \ I  SI. h’ N ) R I ( -\ P  \ h f l  U I Y

S~o r m g s ’ aund rc ’ lo u i t u u i e  I a c i h i t i c ’s c ’\ l s t  iii a h u u n i c l a n r u c ’ h i m  al l  ‘‘
-
~~ 

ot o m d r m , u r m c c ’ i t  t I r e
I~~ , u I u n u i ~ \ i s c n r uI ,  I \pu ’r unh ’n t  m l a u r d  devc ’l o p n n en t a l  o r d u i ; u r n c ’c’ ean r u l s o  be dc’ sic ’nmu’d arid
pr odu ced .

l \ I) OOR I A( ’IL l I l l  S

R \ ‘. ( , l  NI MII ER 620

I ) n u i en s  uo i i

I h i s  r a u r e c ’ . a l so k n ’ ’ s s  n as f l u e  S m i t h  - \ r u ln s  Rau r g e .  is 12  f ’eet w i d c ’ . ‘) feet hig h , amid
I o ( i  t e c h  lo n g, \~ i l l s  are c ’n ic r et c ’  aru d t h u r  roof  is co r r uu g ated h  s l ec ’l .\ 1 2 —  hv 1 5 — f o o t

H i n  n n i e u n t , i u m o n r  r o i ’ u i r  ~5 . i t J u c c i i t  to  t I re  f i r i n g  l am me armd a bul le t  c- u t c - h i c ’r is located at the  end.

I in e~’ t s  in  m u s t  ‘c’ non flani  i m na h u le  mmmd nn r us t  p uss t h r r o t u g h u  a 4- by 8—foot  door , ( ; e h a t m u r
- 

‘ K -  i i i~~~ \ he mused  to sn n u l a t c  uc ’sts against  personunel .

‘~ ‘,p u s  Pr oject i les .-\~ a iI ~ih I e

‘ n c c t i l e s  U~~~ to 2 0—nnurr  n u u ~u~ he fired on tI n s man g e .  N I m n n  barr els f ’ronii . 2 2  cal iber
t h r o u g h  20—mon are as m i t a h l c ,  In  u r l d u t n o u u , a l l  small  ca l iber  s uur a l h  arms are also ava i l ah l e ,

l i s e  l i ne n I ’i r e

I i nc ’rt ‘r i ) j c ’ c t i l e s  on ly  niu u~ he fireul .

S m f c ’ i v ( i u i i d S~ c u r i t y  ) Re qu i r eme ir t s

l Ir e re u s secure f o r  c l a s s i f i e d  i r n a t c ’r i a t s .  R in g , ’ chmr s  arc ’ p r o v i d e d  s s u t h n  s a f , .’t ~
in tc ’ i I ’’ k’~. R u i r g , ’ s u f c ) ~ r c q u u m r e n m r e n r t s  arc ’ a v a i l a b l e  upon r~d lu es t .

Power Av ai lah i I i I~

I - h’~ u n ,  i l  “ i s s e r  up to 22 1)  vol t . s i u i p t c ’ - p h u . u ~c’ is a v a n l a h l e .  DC ‘ower f o r  nu or m nna l  a i r eraf ’t
u l s u g e  c,n i he p r o s u d c i h  l ’l anu t ( 100 psO us m v m u l a h t e .  I h y d r a u l i c ’ power  can also be p r o v i i c ’c l .

1m m — I ’ l i ehu t  Ball i s t ic lns tru mn ei i trf l i oin

Ph h ( ) I ( )( RA I’ ! I Y.  I we lve h , u s i , ’\ h i n d u — s p e e d  c i n i n e r a s  are ,us u u t a l ’ i le f o r  usc’ u s e i t h n e r  f u l l
t r , u u u i e  I N ( ) ( U )  l i m i t ’s Sec I or h a l f  f r a n t i c  ( I  ( ,000 f rames / sec  ) c a n m n c ’ r u s .  1 00—foot n u a g u / i n c ’s are
useul. ( ) nnu’ I 9 io t os on u c  C 1 000 l ’rz unui c ’ s se c C ani d one M j l l i k e i n  ( ~I)C ) f ’r a m u n c ’s se c C ire also a v a i l a b l e
un i d d i n u o u n  to st a nu l urd i u u o v i c ’ c .uu n u , ’r , m s  u mrd m i n i c ’ s t r c ’ u k  caun c ’ra. M u l t i p le m r r i c r o f l m s h u  u u m i i t s  c-an
ul so he c ’ murp to~ ed.
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M u l t i p l e  h u sh x — r a y  u n i t s  oh 100 . 30(1, amid  (iOO k V c a im he u i s c ’ t t .  ( )ne 2.3 mu \ hea th is
also is ; u i l ah l c ’ ,

Jj .~.IlN( ..5. 10 00 I l . ’ t i m m n u n i g  uu ia rk  gc ’ n rc ’ r m ! o r ’- a rc’ nsc’ d h i r  camurer ; i  t u n u i n u n  l i g h t sc reen.
paper gri d amid m , u g n i e t i c  m m n p u l s c s  are used s s i t h i  c h i r c i n o g r u p h i s  f o r  i n — t l i g h i t  t o n i n g .

I IA R I ) W I  R I - .  S t aumdard  c ’n i n  t u u r c ’t ion i n s t r u n m e n t a t i o n u  is used t o nc ’cord prc ’s surc ’ ’ t mu’
h is tor ies  f o r  eh n a n i h e r  amid ha rrc ’I p re s sur e s .  I ss ii  X0 k I  1, , I 4 — ~ h u a i m u r e l  rc’ rdc ’rs arc ’ av , n i l ah l e
fo r  ru’c’or chu nug  12 d~m t ; u  c h r a n rum e l s , o ui c ’ t i m m ne  base c h r a n n m e l  u n !  t ) i lc ’ v ou c e  ch r ~u n r n e l .  M u l t i p l e
un r a g n e t i c  tape  rc’cordc ’rs id lower response are also a va i l ahu le ,  I ) u u a l  hean rr  storage oscilloscopes
arid os ci l l ograp h is  u u n a r  also he used.

Ter nn in al Bal listic I m ist ru nmr e n t a fio n

P1 IO TOGRAPI i \ ~ 5cc ’ ln _ l : l ig hr! photogr ap hmic  c a p a h i h i t r

I I N I I NI . Sc’s’ l n — f l i g b nt t i n n n i u r g  c a p a b i l i t i e s .

I I -N  R l ) W1 RI . l c ’r n u n i n u al  h a r d w i r c ’ n n s t r u n r m e n t a t i o n  c~4 p u h i I i t v  inc ludes  nneasure nm’ i en t  of
pre ssure.  t en r r pe ra tu u re ari d s t ra imi .

OUTDOOR F ACILITIES

R. - \N ( ~l - NUMBER 636

Dii r r ensio us

l i nu s  o u t d o o r  m . i n i n c’ is 400 bc ’ c’t I on r g  anud t c ’ r u u n i n i a t c ’s r i m a s i t u p  b u t t  12 b y 12 l c ’c’t , 20 t’eet
deep. I ar sn c’t r i i a t e m na l s  arc ’ p lacer! hr f o r k l i f t .  -N 30— by SO-hoo t  h u u i l d i m r g  f o r  perso nururl  and
range u n r s t r u u u n e u u t a t i o : r  is located he hn imnu !  a b a rruc u cl c’ -

% ‘Ieapons Pruju -cti l e s .-~~-aiIa b le

l’ro je e t ml e s  ump to 8—inch ca l iber  n m n ; u y  he f i r e d .  All  U. S. we ap on i~ t’ronir 20—mi nim t l u rou uz h r
8—un c ’ lm c ahu h uer  mr s u v u i l a h l c ’ .

Li %e Iner t  I”ire

Inert pr oic ’ s t i l es  o n t r  n uma r  h1 ’ f i r e d .

Saf in t v ( amid Sec Lmn il r C Re q umnei r r emu Is

Thc ’ range is s ec imr c  f o r  c l , i s s n t  ue u l n u i a t c r i u i s  anti  weapons . Ranuge s , m f c ’t V  rs’qu mir en re nts  are
i v u  n la He on rem I t i c ’s) .

p
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l1 11%% t’r N~ ; u i l a h i h i t r

I I c ’ s t r m , , u t  ‘ 4 4 5 5 c r  t i p  to 22(1 ~ol t s  us a s a u t , m h l e  a t  t I r e  ra in ’s’ h u n i l d i ’ m g .  DC ~ ‘ i i ’
~~ t m i c i i  p o w er

ai rul  h r  d r a u m l n c  poss c’r c m i i  he provided by por t ab le  gc’i n c ’r ator s .

Ij hsen”va ti oi r

No  I rs  c’ ohser s a t i o m r s  are alloss c’ i t .

l , r s tr n m iume m r t a t i on

l ’ hn c ’ u n m s t r u m n r e n i u , 4 . on usc’cI f ’or x u u r v i s u i ’ u l i t r  v u l n e r a b i l i t y  t e s t inug  is ‘ o r t u h i l s ’. Sc ’c’ t I m e
n m r s u r u u r n e l r t , u t u o n m  c . u i . u t ~i l i t i c ’s id R amuge N u m b e r  620 ( I N l ) ( ) ( ) R  F . A ( I L I ’ I I l S .

R~~N s. ; I -  \ t M I 3LR 1242

l) im ens i omr s

I los o t u t u l o o r  r .u u ig e is 40 1, l c ’c’t t o n g  ~unmd t e r n n i m n a t e s  in a slug b u t t  30 f e e t  wick ’ , 24O i~’ , t
h i gh , annul  30 f e e t  clc ’ep. I argc ’t s arc’ p i . m c c ’ & t by f o r k  l i f t . Aim i n i s t r u u n n r e n i t a t i o u n  p e n s i n n  i n c h  S in )  is
located h e l n m m m d  a b arr icade.  1 u r nn ,’t s  w h n i c h n  can he f i red at arc ’ l i u n n i t e u l  oun lv  by t h e  s i / c ’ of t l n c ’
slug b u t t .  I htc ’~ may c o m n t a i i m  a im c’~~p t i i si~~c’ ec~u u i val e r m t of up to 2 S po umn c ls  l I E -  I , usc , I  C . h o c ’l
t a u u k s  i n , i , he tired i t .

s m  pons Projectil e s - N a i l u  bIt’

Sc -c -\ s , u i t u b ’ u t i t r  f o r  Range \ u u u n u h , g  ( $( i .

I Rt ’ l u u u ’ r t  Fire

I l l  p r ojc ~ t i h c ’s up n i h O ( i — r n i n r  u n u a r  he f i red.  i rmer t  project i le s  t ip  t o  X — i n m c h i  ca l ib e r m a r
he t i r e d

Sak-ts~~ i mid Ses’uri t s _I Requ i r emen t s

I h i s  m u u r c ’c’ is Sec t i re  f o r  t , ms s i f i e c l  uir ~u t e r i a l s  amid weapon sr s t c ’n i s . Ra n ie s ’ s;t 1 ’ j y
r e q u m u i - - n u n s - n u t s  i i , ’  u s . m i f a h l c ’ our r eq u es t .

Ih ~ en \s i ,l.ihu m hmt r

I hi ’~ I i i ’  ui  m m d  l i r i t n a u m h i c  poss i ’ u r equu nr u ’ u m r c ’ n u t s  c~un r ‘c ’ mn re t  w i t h  p or ta b le  )c ’ n i c ’ m m t i u t !
e q t u m p m n u e n r  I -

‘~~‘~~ u S c ’ t ) I l s c r S - - u u i ,  ‘ i i  us , u t t i i s s ,- i t .
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Im is tru unm en t at  ion

l’hre u n n s l r u l u u n c ’ u r l , t t u o n r  t i s e i l  t or  s i u n s u s . m h u h u t v  s t i h n n , ’ r m I ’ u l n t s  lc ’s t u n r ! us p o r t , u h ~Ie St ’,’ t he
i n n s t r u i u ’ n e h n h , u t i s ) n l  c i ’’ ,I l ’ i t i t i u ’S of R , u n i ic ’ N u m m n b c ’ r 62( 1 ( I \ I ) ( )( )R t A (  1 1 1 1 1 1  5)

I )  - N I -N hh. -NN l ) L I N (  PROCE SSIN(

l)..\T N STORACI -NN I) RETRIEVAL

I ) .u t . u  is store s! on f i lm.  comput u’ r card.  nnr agumet i c  tape . i ~ d u s k .

QUICK-LOOK CAPABILITIES

Q u i c k — t o o k  capabi l i t i es  arc ’ h i n u n i t e s l  to o s c u l t i  ‘~ r m p h .  u i s , u l l o s s i i p c .  and stri p chi ar t

‘ n , l u i n e s .

PR OC I~SSl N(

S~ stenr auid ~‘Iodel
p

-N (‘I)( - \ iodc ’l 05( 1( 1 dig i t a l  compuit er  is locates! at the Arsenal. Anu -\ n ulop - I I v h r i d
(‘omp t u te r  ) h A l  8800 ) Is also avai lable .

L’uuiguages

Ni l  5onui nruo n i  I , i u g n i m u n c’s can hue ~icco mnunur oda t e d .

I npu t  Outpu t  Op fi om is

Sta n dard I ( ) op t u o n n s  .u rc ’ ava i lab le .  F i th i e r  7— or 9— track i r i ag mmetnc  t m  C’~’~ 
can he used. In

add i t i on .  n m n n n u ’r ous r eum n o t c ’  t e r u i i i na l s  may he tmse d inn a renur ote hatc h n or t u n u r e — s h r a r i n u g  mode.
Sc’vc ’ r , nI  i n t e r a c t u s e  n r u p h i i c s  te r nu i imu ~u I s are avai lable .

Ru’ahtirne lnterat’tioam

I u u n , ’ -s i u . u m n u i u ’  nu t o s i e  c- i n )  i c ’ used in add i t i on  to i n n t ’ ’ r u c t i v c ’ g rap h ics ter m inals.

I ) I SF RI I5 UT I ON ( [ U R N A R O U N I )  T lMl - .

1 t i r n ua r o un i d  t i m m n e s  ranges from in n u n ed i . m t e  to ses-eral h ours . dep enu ling upon tIre ib sn/c
arid p r o cc ’ s s u u u e  t u n e  r e q u i r e d .
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A N N E X G( - J NT R O I ) U C TI O N

O~ ’E RV 11:~ %

Oser  t I n e  Past sc’ s c ’ r u f  r c ’ u ms , t Ine  I .A A I )  ( L o s  .- \ m i g c ’ les - \ imc  r i f t  I ) i v m s i o n )  of R o c k w e l l
i i m t e r m n a t m u n a l  bias c’ s t ah l u s l r e c I  a c a p a h i i i t r  t o m  c .u r r \  in~z out  i l l  p hrases of rc ’sc’ , mr chm and
u leve lopment  in t lie ‘arc’a of b a l l i s t i c - t e s t i nng  at the  Roc k c ’ t d y n u e S u i n t a  Susanma Field
Lab orator ies , located m r  a remote are a a p p r o x i n m u a t e i r  10 “r i les from ti me (‘anogzu Park
ln ead quarter s .  TIne nu’ i o u mnmta i n ious  te r ra i n  readi ly  p rov i d es  iul ea l b ack stop s hor  t h e  gu mn ranges.
am i d pe rm i r i t s  easy couutro l  of hig ln-ve l o c i ty  a iu sl  ‘or h n i g h i - c ’nme r g v projec t i les .  T h e  area conta ins
I ss’o bu i l d ing s ss - i th i  t e m p e r a t u m r e  and h u m n i d i t r -  control  which  arc provided wi th  reinforced
c’ i m r c r c ’ te wa lls Ii ir per s omunne l  protect io u u .

Rockwel l  h m n t e r n a t i o n a l  N par t i c u n la r ly  well qua l i f ied  and e qumipped to obta in  d a t a  on
secondamr u n rmpac t s .  l I n u s  exper t i se  ant i  b a l l i s t i c  test r anug r’ e qu ip m n ue n t / i n s t runn i en t a t i on  are a
result  oh h a v i n g  per lo rnr n ed i ) a l l i st i c  test ing for verif ication of penetration equat ions  and
residual  vc’l oc i t v  nirodels in suupport of the B-I a ircraf t  prograni over a period of several
rears .  .‘\ ddmt u o na l  ba l l i s t i c  t e s t i n g Ir is heen acconmp l i shr eu l  dur ing  t h is same period to support
c m ) mmtr ue te c!  e f f o r t s  to t I re I - osOs D i r e - :t o r a h e ,  U.S. Arnuiy Air M o b i l i t y  Researcir ansi
l ) e se topn n ren t  L i l i o r a t o r v .  I ort I - u s t u s . VA .  m i d  several industr ia l  organizations. ‘Fhe pr im mua r y
point  of c o n m t m c t  comncer n’ r ing t e s t i n g  at th i s  fac i l i ty  is Mr. Glen Art , . ,  te lephone
21 3- ’NN4-4000,

G E N E R I C  -NIR CRAVF SYSTEMS (SUBSYSTEMS) TESTED

R o c k w e l l  l n i t e r n m a t i o n u a l  can peruorn m r  S V t e s t i n g  on m ater ials . cs ;iu ipon cnt s , st ruc tu re
sc’c tionm s .

SURV I V -NBI LITY VULNE RAI3EI j TY f ACILITIES OVERVIEW

Th ree g u n f i r e  lest  rj nges exist  at the Rocketd yne / San ta  Susana 1:ield laboratories.  Two
iu i t u l oor  ra u nges ii~e nearl y parallel  and share tire same con t rol cen ter. AP and 1i}~ weapons up

ho 4 0-nun m m u r a y  he fire uI at targets up to 350 beet  downranm g e .  Tire t h ird range is located ,m
sh o rt distance away fronr tine oth er two and is housed in an 8-foot-di an mm ct er stc ’el t u u n n e l
1) 0  Je ’ c’t long. Wu ’apons up to and inc ludi ng 30 —nm nn (23—mm lIlt) h ave been uses ! f o r  t es t  1mm

ti n s f a r  l i t ’ , .

A~~t t ~SS

S The Saim t ~m Sr1sa n. a f a c i l i t y  m a y  he reac h ed  easi ly via State Route 18 fronn e i ther
U. S. R ou te 101 (via State Route 27) or t’romr n In ters ta te  Route 40S ( s i t u  Devonshir e St. ) .  Rail
t r a mrspor l  via flue Soum t hrer n Pacifi c ansi air transport are ava i lab le  to ( ‘hat sworthi ansi
lo x Airgeles lnt e rn a tmonua l  Airpo rt , respective l y. Port faci l i t ies  are available at Port i luen eme.

p
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\1,-NINT I ’ N -NNCh ~ FABRICATION CAPABILITY

(‘on i up lcte m m r a c h i n ie  shops f’ac i l i t i e s  are avai l able  at t ine  (‘iu m r oga I’ark h ead quar te rs  w i t h  a
s i n  u mal ly  u u i m l i n n i t e d  capabi l i ty .

L(x;ISTI cA L SUPPORT CAPABILITY

I:aci l i ti es are available at the Santa Susanm a Field Laboratories for storage of cup to
10 ,000 pou r nds of I l l  . Facil i t ies are available f ’or loading cartrid ges of co nun iruon l  sixes !
calm hc’ rs.

INDOOR FACILITIES

TUNNEL G U N F I R E  RANGE

Diurmensions

Tine Tum ui nel  Gum ni m ne Range is imoused iii an 8-foot-diameter by 110-foot-long.
I / 2 - inchu - th n i c k  s tee l  t u nmn m e l .  Arm adjacenit  control  center  provides a recording center and fire
coin trol area for  co n udumct ing  gurm fire tests. ‘[Ire steel t cm nne l  perni u its complete control of the
p r oj e c t i l e  t in roughout  its enutire f l i g lnt .  Since it is comu up le te ly enclosed , tests can be ruin nig h t
or J ay  inn air y k ind  of weat lme n . Targets miiust he n onf l anu in u u ab l e .  Figures CC— I , CG— 2 and

(‘r3 sb n ow e x t e r m o r . i n i t en ior  and p lan views of t h is stage.

We~po~~~~r r ’ect iIe Avai lable

Sta n n u i i rd  m nmi l i  1 :~rr - projecti les t’roni 5 .5 6— thurou gI m 3 0—m i m n uu n i na r -  he lu re d uusin u g , - , u rue t r ’  of
rm tled or sut t oot b i - h ore  barrels. Smooth -bore barrels are also used to l a iu m nc lr  saluoted
pr ‘icc  t i les of various sites and shapes at veloci t ies  fronn 1 000 to well over 6000 f t  -sec.

Lis~~~ rert  ( ‘ire

I sc - I lId projectiles up t h rough 23-nnm and in ert projectiles up through 30-mm mar he
f i red .

Safety (and S e c u r i t y )  Requirements

l - a c u l i t i e s  are av a i l ab le  for storage of classified mui ateria l  anti equipment .  St a iudar sh safe ty
p r i i c c ’ r l u u r c ’x are em uup lo cd ( in ic iuding  cisc of electronic firing, d oor interlocks . warning li gh ts,
hells ar id  sirc ’n rs , annul  a PA systc ’nn r ) .

P ower Availability

F l u ’ c t n i c , m h  power ut 110 , 220 , and ~‘rn  VA(’ is available ,  Portable generators are used to
meet spec ia l  u ’h c ’ s t r u ca l  s i r  b ry t l ra ul i c  power re ( I u i r ’nmneni ts .
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Obsen’ati omr

l ine target ca nn niot  be direct l y obN d ’fl’d’ d d t ir ing tes t s .

In—Fligh t Ballist ic I list ru ir ien t a ti o u r

PbI (  ) I ’ O( R A P I  I i ( ’ .  I l igh -speed h aste s ‘aurrera s  wi t h  f raming rates from 1 000 to
15.000 f r u i n s ’s Sec can he t iseu i to recorui test rc’x u h t s .  Also available is a 1’RW Model 26B

m i r age (‘on iverter  ca m im era im rou i if ied to ex tend  tIne conventional 80-psec maximunm t ime
u l u u r a t i o n .  T l i m s  h i s  c - f  r u n n n e  f ra nuu ing  u n i t  p rovides  exposure t imes of 50 to 500 nsec. F sp loding
brid ge wi re anr d \c’n r oni  f las lr lig h r t i i m g  u n r u t s  are ava i l ab le  fo r  e i t h e r  f ront  or hack l ig l n t ing  as
requ ir e d .  along wi th  Fres nual len ses for proper l ig l r t  focusim u g.

A l : ie lsl I - m u i i s s io m n (‘on’poration t i a shu x-ray sys tem,  consist inmg of two 300-Kr breads and
omme 600-Kr ine rt] u s as ai lable.  Rockwell has developed a unique connuhined usage (witbr the
m irage c om u v e r t c ’r camer a )  t h a t  provides synchnrom uized hnighr-resoluution optical and radiographic
records of i n d i v i d u a l  con rr p lex hm i gh— v el oci ty in mpac t  events.

F I M I N G .  h ’ i u r  solid-state electronic t ime  interval counters capable of 20 nrrsec t u n i c
disc - r i n n i i u n a t i o n s  ( t w o  Svstron-I )onner Model 6 15 1 and two Dana Model 801 SB) . ann ul f o u r
ot l rer x capable of 100 m m rsec t ime discr iminat ions  (S ystron-Donner  Model 6250 0) are
availab le.

( I A R D W I R I ’ .  Kist ler  Model 607C4 ball ist ic pressure tr arsdu u cers wi t in  nmatc h ed Kis t ler
Model 504 chrarge  a n m m p l i f i e r s  can he used for gu m pre ssunre m eas u ren uuen mts.

Tekt ronix  M otel 55 u iu al heani i oscilloscopes (3 1 and a Sangannu o Model 4700 , Sabre IV .
4 -ch annel . tn iglr-speed tape recorder ( 1  20 in/ see) are unsed to record Erardwire instr u mmimen-

t a t i on  nn ieasu rements.

Terminal Ballistic Instrumentation

‘I’bic inistr cumemrtation ava i lab le  for In-Flight Ballistic recording is also uised to record
terminal  bal l is t ic  events.

En vir omrmem r ta l Simulation and Measurement

le st s  are conu lucted at ambient  conu litio n s only.

OUTDOO R FACILITIES

HAPPY VALLEY GUNF iRE RANGE

Dimensions

I ins ’ h appy Valley Giun fire Range is actually two ranges nearly parallel (approximately
100 feet apart ) wh ich  shrar u ’ the same instrumentation /control center. The maximum firing
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r an ug s ’ us approx  i m mia t e l y  300 fee t  onr t ire lower range and 350 feet on t I re  upper range.
Projecti les are stopped (at  tIre mr r ax i mmni um u r  r amnges)  b y a h il l  app rox ima te ly  50 fee t  h ig lner  t h an
tIre  u n u n p a c t  e l e s a tuo n i .  F igumres ( ( ;—4 amid ( ( ;— 5 sh ow threse rannge s .

~~~ pu mrs !Projec tiles Available

This ’ f o l l o w i n g weapons are avail able :

I .  40-mm mi Bof ’ers act ion wi th  30- m ini snuootl r-hore barre l
2. 3 0— mr rmn i sm u root h u— b ore Mann  barrel
3. 3 0-umrn im nf lesi Man m n barrel
4. 2 6- mu u mim rifled Mamm m m barrel
S. 20-mr m m ri fled Ni anu n barrel
6. l 4 .5-nu u nnm rifled Mann barrel
7. 1 2.7- turin ri fled Mann barrel
8. 5 .56-mum rifled Mann barrel
o)~ (‘a l ih er  .50 nuachine gun , rifled Mann barrel , and smootir-bore Nianmi barrel
10. (‘aliher .30 machine gun and various ri fles

TIre Bofe rs guru is umn o im nted at tire lower range. Smootlm-hore barrels Irave heenu used to
la imn ichi projectiles of various sizes anti shapes at velocities froni 1 000 to well over
6000 ft sec.

Uve J lu ner t Fire

Li v s ’ projectiles may he fired.

Safety (and Security) Requirements

h - a c i l i t i e s  are available for storage of classit ieu l mater ia l s  and e q w p i r i e n n t .  S ta nrdaru i
sa fe t y  procedures are employed ( inc lud ing  use of electronic f i r ing,  warning lig h ts , hells . amid
si rens , and a PA system).

Power Availability

I ’I ectric al  power at 1 10 . 220 , inn  440 VA( ’ is avai l ah le. A d d i t io m m al  requiremi lenits are muret
w i t b n  por table  genc’r ators .

Observation

No d irect  ohse rva tu oru  of a test is allowed. I lowever , results  can he ohserveub on a closed
cmr c r u t  t e l c v is i onr  sy ste mu r .

Instrumentation

Sec t he Jnstn ime n t atio n sectio n 13 for the indoor Tunnel Gunf i re Range. Tire
mnstnum cmntation wIn ch can he used at the ‘Fumnne l (;unti re Range normally is housed in tIre
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control  c s ’ m n t s ’r for t Ine  I iappy \ ahl er ( ‘unn t i  re Ra u r g e .  Iii ad d u  t ion to tIre above inst r u mr i i en—
tat i oni  tc’l evm s ion i uu rou u i tu ) rs  anrd a Soui ~ l’\ - I 2Otu tc ’lc ’s u s i on  video recortler can he tm sd’t l to
pr oviui e in ru n iu e dia te  p layback of test  results .

Threats ‘Tar gets Available

1 a rgets  are cu x to mu u c r  fur u mis h ied .

DATA H .\ NDL I N ( ;  -P ROCESSING

DAT -~ STORAGE ANI ) RETRIEVAL

I ) aua  are stored as ph otograp h ic records or on nu agnet ic  tape. Computers are available
hu t  inot no rmal l y  uused ,

QUI CK-LOOK CAPABILITIES

Ai r in inu iedia te  p lay h ack of test results fronuu tIre television video recorder can i he mn m ad e.
Play back fro nnm t i re  h n ig im-speed tape recorder of recorded data at slower speeds in to
oscilloscopes at a n y  desire d signal sweep rates permites immediate detailed assessment of’ use
rates , f lu uc t u u a t io n s . and/or  ins tabi l i t ies .

PROCESSING

System and Model

Rockwel l  I n t e r n a t i o n m a l ’ s electronic digita l  conuput ing facilities are cent ra l ized  at the
corporations ’ Space Division in Downey, (‘A. These inc luu i e  three IBM Sr s t e n u m  370
Model 1(u S computers . supported by perip h eral equ ipment .  Comn muunicat ion between the
LAM) and t i re  Space Division ’s co mni pum lers us done over data  trans in n issio n u telep hone li n es
and ix p crfor rnm ed fronmm an IBM 360 , Model 135 located at LAAD.

Re inr ot e t e rmi n als are also available for access to a (‘DC 6600 and a H oneywell 440
computer .

~~~~Uage

F O R T R A N  II . P 1  1 , and ( ‘OBAL are a m mmong the h i gh level languages which can he
~~~~~ S’SSd ’dl by t lne I BM 370’s.

~~p u t / Out pt i t  Oj~~~) m1s

All st an iu i ard I ‘( ) optio n s are available.

V
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Rea ltime In t eract ion

1 u n rue - s lm aring is available on hotir the IBM 360 and tine h oneywell 440 coinpurters.

D I S T R I B U T I O N  ( T U R N A R O U N D  T I M E )

‘l’u nmna r oumnd tinn e is entirel y u lepe ndenu t upon the si,’e of job aiu d the mode of ’ operat ion.
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1’

Figure GG-2. Gunfire  Range with .50 Caliber Machine Gun in Place.
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-~N N E X  H hl - I N T R O I ) U U  l I O N

I bi s’ S . i nn ~t n a  I , u b o r a t o r i c ’s m u  -\lbrn iti er tiine. N M .  op c ’r . u t e s  ins loor  anu d o t mt do or  h a l i u s t i c
tes t t . u c i l j t j c ’s . S, in ~I n i  is g i r t  I t h e  I mm c ’ m \  I~es~- . u r c h i  a r rd  l ) c - s t ’ i p n n o - m n t \ I n n n i n n i s t r a t m o , r  s u l o t o
n n n s s i o n i  is to ps’ r f o r m m i  nc ’sc - , i m c i r , t l e sc ’ l op n i c ’ r n t .  t e s t u m i g , and c’ v u l t i a t i o n m  oh m n r u c l e a r  ssc ’ : u p o m n ”
s \ s u c ’ n n i \  amid ,u ss o e u a ts ’d ~u u l ~s~ s u c n n ms . S u u r s n s - a h i l n t \ / \ u i l n e r ; u b u h i t \  Ic - s t  i n n c ’  b r  c o n v e n n t i o u n a l
ss c ap om s c , u n l  ,u lso he P ert o rm u i c ’ cI .

P r i n u , u r ~ po in t  b c o n t a c t  f o r  t In e  h.u ~ i h u ~ us \ h m  I ) . ( . Bne k e l , t s ’lep l ro m re  5 { ) 5 — Th ’t - I

( .1  N I  RI (’  \ l R ( R - ~I - I S~~S I I  \ IS ( S t BS~~S I I - M S T E STL I )

I I nc  S , u n n c h i , u  I , i h o m , u t n t - s  t , t c i t i t i c ’s arc’ capable b t e s t ing  all  t y p e s  of ,t ir e r. u tt s\s t c ’n rs .
S u e  oh t e st  l I c ’ m m r  is s u r t u m a l l y  u m i h i n n i t e d  our t Ime  ou t d oor g o r u i o n i s  of ’ t i ns ’ r ange ( Ire -\t ’ri al  I s’st
I , uc - i h i n ~ h , , u s  ;‘ m e m r t u a l  or r e a l i s t i c  S V ts’ s t u u n g  . u g u u u i s t  I R  gt mmdet l wc’ap o m ns . rad ar  gu ide d
\dc ’ ,i p n n s  r r a d .u r  d uru ’cteu i 55 c a p  inus ,

St R V R  \ B I L I 1  ‘n , \ t E N I -  R ~I t I I , I TY F - \ ( I L I T ES OVERVIEW

• S , i n u d i a  n n , , u n u r , u : n m s  tss o t e st  f a c i l i t i e s .  \ on n c ’xp i os i ve  projectiles ui to 20-onm or: uv be tired
on thus ’ cn u mr r . i  f l e e .  t .irg c ’ ss e u p  ti ns n r u \  he f i rc ’ ct up  to 1 5.000 f’eet i the  -\c ’ r i i I  ( able I
P

~
( ( 1  55

S.un n hia ’s (,un I .uc - i f i t y  is Ioc. u n ~- b  on K u r t ! u u i s i  \ n r  h orc c’ l3 u sc ’ , .i p r r o x i m u i ; u t s ’l ~ 4 n m n i le s  e. i st
o f l n r t c - r s t , i t c ’ 2 5 .  [I re  \ c ’rn al ( ab hs ’ l c ’~~t ~- a c i h i t v  is k~~,i tc ’d 6 m i l e s  ea st  tb t i r e  ( , u n  I , i c i h i t \  0mm
l u r a m n c c ’ ( . i n i  on R t , u c t ,  P,~ i - t r a i n  ‘g u t  i t  non Lu t I re  -\ tc ’hn so n - I ç t c’k,u. i n c h  S a n i t , i  I c ’ P m m  ‘ i i
us ,u s u u l a h k  to ss it u inr 7 m u uuic ’s of tIne f a c i h i t ~ - \mr tra mus port is as a u l a b l s ’ to  - \ I H f l !n c ’r qsu e
I u i t c ’r m , u t i o m r a l  \ i r p o r l  or Kurt lam ndh \ u r  I ci rc e Bass ’

M ~lN II N ~\( 1- I’ \IIRI( -\ [ION ( -~I’-\l5ILITY

\ C O n u p t c ’t C  m nn . uc h un iu ’ ar id n n r c t . u l  ss om kimng shop us , i s , u i t a h l c ’ at t i re  bd c  h i t s  - B a c k u p
b ac u h i n  i u ’  ,i nc ’ :u s - a ihab le  . u t  K i r t l a n d  A i r  I orc ’ u’ I4 ,us c’ , nh n reed e d.  I lu ’c’ t r o m n u c  n n n a u m n t e n a n c e  anid
f a h r r c  m o n  ~..i~t t h u i i t i u ’s a re ,i s - : m i l a h l e  f o r  n n o r n n a l  n r s t r t u m u n e m n t . u t m o u m

LO (JI STI ( S SUPPOR t \ N I )  ( AP . -~B IL I l ILS

\ I u i e n u i n us st  rage f a c i l i t i e s  are as u i l a h i s ’ f o r  v i r t u m a l l y  an \  a i u r o urm t of i r n ium nutmons .
I~~g i s t u s ’, suIp or t  b u m  n i m a i n t c ’u i amice  a un t ]  repair  it a i rc r a f t  s stu ’mnr s  is avai lable  f r o m  K i r t l a n i d
Ai r  I m rs  m ’ h iss’ .

F - - _ _ _ _ _ _ _ _ _  -
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IN I )O OR I - -~ (‘ l I i 1 I F S

I lne re  ar e no slr rc ’ l h s  m m n c t o i n r  te st  f a c i l i t i e s .  h owever . s inna i l  g ru mu s  inn u v he l u r c ’(i i n ido uis  ut
t h r e  ( ; u u m r s  I , i c i l u t ~

0!, 1 1)00K I’ -~~( 
- 

I 1 . 1 1 1  E S

(;t N S I - \ ( I L , I I \

I )i mi re in sio irs

S m n c h i , u  I , u h t o r a t o n c ’s ’ ~~~ I - a c i I i t ~ located inn ‘\rc ’a I I I  our K i r t l a m n c i  . \ u m  I or c c ’ I3:is c ’
i n s i s t s  i t  a b u n n k e r e d  m n s t r u m n n c n r t a t i o n  and cointro l b sn ik lu ng a c t a c cmu t to b u r i n e  p i t s  w h i c r c ’

pm ISS ctc ’r g un m s ar id o t l nc ’r h t , t s t  aun t ]  or s h i r a p n e l — p r o s h u c u m r c n  t I e s  cs ’s c ain  he f i r e d .  Sm u ra l l  gu n s I up
to 2 0—urr nn r .  iner t ) n un he f i r ed  i n s i u l c ’ or m u i b s i ~Ie t l nc ’ f , i e i I i t ~ - ‘l ’lm e b u ’ : u l d i n n g  e o m n t a m n n s  a n u n a c h i n i e
sh op and l u g l r t  I . u i m o r : u t o r y  e t j u i pmne rm t or te sn  sc ’tup .  b , u b r i c a t i i i u i . a r id issc’ n u r b l y .  I \ p los i5 c’s
s t o r :u cn c’ ig loos a nnch powuler  ch arge ;us sc ’ u u i b I ~ h u u u l u l i n u g  w i t h  a s t a t i c ’—trc ’ s’ r oo n nn are hoc i l c ’ mI
r u ear h ~ . I ’Ine arc ’ ,is ad j ace n i t  t o t hi c’ h r u i l c i u n n g  arid 2 . 5  mum hex di w nrami g e  hi avc ’ coin t ro l le d ,u CC c ’xs
f o r  hna ia r t i o i n s  t e x t  Op e r a t o ) n s . S i / c ’ oh t i re  tc ’st i t e r m u  u s i r t u a l l y  u n l i m i t e d .

%~s’~u p u m r s  ‘PrOj el ’tilt ’s \ sa i l ab le

I t i c ’ , us u i h a h l s ’ g u r u s  gun p a r . u u i u c ’t er s  t y p e s  oh p ro p ec  t i l e s  , i s , u i l a h l e .  an d t~~p ic ah
pc’r fo r n u ranm c e  .u rc ’ s b i m i w i i  in I able t I l l —  I .  S t am n d ar d  m n i i h i t a r ~ u n i t ]  s p e c i a l  pr opc’ l h a n n t  c’ iu ar g c ’s arc’
usc ’sl to cont ro l  i n n u p a d b  sc ’ h o e u b ~ ss t h u r  t i re p r e s s u r e  h u n t s  of t h n e  gun barrels .  B~ r i s ing  “ ;u hols
.us adaptc’ rs . a wi c tc ’ ~ .u n i s ’t \  oh te st x h i a p c ’s intl S i / c ’s m r na ~ be ia unu c- hu c ’d I ro n ni t i re  srm ii io th r—hor s ’
ba rrels ,

I i s s ’  l i n e n  l ur e

I i5 c ’ I I I -  props ’s- t i les  ma~ he t i r e d  o i u t s u m t c ’ t i r e  f a c i h i t . I I I  p r ob c ’ c t i l s .s I arec ’i tbnanr  0—minui i
n ma ~ dc ’ f i n e d  r isin g e n s t o n i n c ’ r - I n n i s  i d s ’d I n a n n e ls .

Sat’u ’t~ ( and  Sec L unt % I Requirement s

1 hue h i c u l j t ~ is h i i c : u t c d h  ss i l i u m a f c ’ u icc ’ d . sec umni t~ inc a ssirere c’I ass u t i c ’cl i tc’um rs ur r u \ he
tes ted.  \ i p~ of t I n e  f a c i h i  t ~ Sa fe  ( ) p er at  m u g  Proccd sure us as a i l a h l e  omu red n e st .

Power A~ a i lah i l i  t~

( ‘o mnrn imerc i a l  I m o ss ’ ( l i t )  anrd IOU : u u n u l n  44 () m i t t  I i s  av a i l ab le  at  t i r e  I a c i h i t \  - P or table
genc’rato rs ar c ’ , u v a m l a h h s ’ as a d d m t i o m r a l  poss s’r sources.

Obser’s atiuir

I l l  tc ’x t s  c a n r i m o t  n n m n r u n i ; i I l ~ he Oi ns c ’ i \ t , ’ ( h m h i m c ’ c t h ~
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Ii n —I-lun, r !ui Rallis i us lu n s tr ummicu r ia t mui n

I ’ I i I  I n  R \ l ’ i h l  I l e ’H s p s ’c’ m t p h io t m i ! m . i p hv  ‘. s i t h u  b r a i n -  i u t c ’s u p  to 30.000 ra m oc ’s Sec
iS - i t  i i l i  -

I i \ l  I \ (~ I m u n m n n g  u s ad i u ) m n u p l i s h i c ’ mt ss in I i  els’c’ t r o m m i c  t u m i n e m s .

i h - \ R l ) ~ I l-U - h i  \ I \( ( )\ 1 ~ i m m  t i l e  sc ’ n n s i r u g s~~s t c ’ muu a m rd  R h  t c ’ l e n n u c t r v  is u s , u i l a h l e  f o r
i m i e a s u u r i n r g  c i i n i  a mid  t m - s t  r u n t  p u r . u m u r e t e r s .

I u ’ r u m n u u r . u I  Ba l l i s t i c  I i i s i r u m r m e u n t a t i u m m

l ire i t - c c  u r n s t r u m m n e n n t , u t u i  inn  cani al so It e unseul or r c’c o r c l imn g te r m inal  e b h e m  I s

I ii~ i r i i i m n m r c p u t a l  S u n r u l a t i u m i  an d \ I eas ur enre ir t s

I e - .ux  .u i i  c’ o n i u i U , t c ’ mI a t  , u r n h n i c ’ r i t  co n c H i t  i n s .

~I R I  ~l ( \J3LI: TE ST h’~~(’JLITY

l )u iru ci r suon s

[‘his ’ ,uc ’ ri , u l  c a i ’ i c ’ b a c n h i t ~ e o n i x i ” h s  oh a wire  rope s t r e t ched  ,ucr oss a n u r o u r i t a j m m  can yon
a p p r x u m n i , u t c ’ t ~ I n m n u l c ’ across . l I n u s  cah lc ’ us r m s5 ’~h f o r  a t r m ~~v ‘sax m um s s h n i c h i  a rocket prop elled
i : i x u n u n m r e n i t s ’ ch u r i h l v  t r a s s ’h s a t  spc ’s’ds 01 sup to 400 kno t s ,  l in c ’ t r o l l s -  carries h r c ’at s m n r e c ’s s u ch
is i i  - r u u u , i h  p o t t s  or fl ar s ’s ss hnic in ser\ c ’ as I u r g c ’t s  h i n t  i n f rared  sc’c’ k u m n c  n n i l s s i h c ’s I ll s ’ t r o t t ~ is

sh n o c s u i  inn I n m ’ u i r c ’ h i l l — I au dI a t \  p u ca l  n i n i s s n l c ’ t u r i n g  is s t i o s s m n  in I i g u re  1 1 1 1 — 2 ,  I i r i u n e  p i n s i t i o u n s
i re , is ,uj a h l s ’ , tu  r , u i n e ’c’s nh r ip  no 15 ,0(0 c c i  t r o m m n t Ine  t r o h l ~~.

% \ e . i p i J u r S  Projt ’d’u ks~~ ’sa i l a l i l e

l i re \Sc ’ , i l d m m u n s  l i s t e d  inn I a h ’ l c ’ I I I i — I  mm nay In ’ t i red oim th in s  Lunge. L .u r e c r  c a l i b e r  c’tu s to n re r
pn i s i d s ’d s se . u p on n s  unua ~ ; u l s m i  he h i r ed  mum ad r i i t io iu  to 1K g u i d e d .  r ada r  gtnisled , dr r amL r ch ir e et eu i
cc ‘ a t n t  n i x .

Live l i n u ’ r i  I irs’

l ive 1 f f -  p r i n i c ’c- tm b e s  n i u a ~ bc t i r e d  pr os ide i t  s r u i t a h n l s ’ , i r r a u r c ’ c’ i n m m ’ n i t s  h i a s c ’ been nnnade  iii t Ine
event  of d a r u i a g c ’ to  t I re  ca hi l e .

Safei ~ i a n d Secur i i~ ( Rcqu~r emcnts

I lie f a c i h i t ~ u s c lc ’~u recl  f o r  I , i s s i h i e d  ma te r i a l  to t h u e  Secre t I e s s ’ h .  S, i b c ’ IV p i m m c c ’ m h r i r c ’ s are
ta i lored to t h i ~ t est r e u h t u i r d ’ n n i i ’ m n b s

Power -~~a i labi l ~~~

\ l i i b m n l e  lZ e irm ’ ia t i l s  aru ’ avau lab lu ’ or g em reratum ng c’lu ’ctrica l power  at I 10 , 22 0 , or 44 ( 1 \ ‘ -\ (
‘

and 2~ V l)(’ .
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()h ss ’r. at io mr

\ n su . u t  i ihms s ’n s  .ut n oni of tc ’sts is p ossib le  f ’ron n r  xs’vd ’ra l  s a fe  v a n t a g e  poi n ts.

lii— 1’lu ~ l mt Ba l l is t ic  huis tr u nnn cmi tation u

PI h ( )  I ( )( •R -\I9 iI ( . I a i r c I n i l s l , I ask ’s , u n i t  \ l i t c l n e l l  cainnd ’r a s arc’ av a i l a b l e  w i t l r  f ’r a n u u i n u g
r at C’ oh ~() r i  4000 f r a i n m e s  sec. ( ‘a m m n s ’ras are t ’urn is b re d  f ’ro n ur t i re  Field 1 c’st I ’ l not on n uetr ic
I ) c d i n  n n n c - n i t  him , u c l c h n t n i n r r  to m n r n m n n e r o r n x  p ln i b o m i n e t r i c  sha t io rms  on tine ground , a sepa rate aerial
c ; i h hc ’ s u p por t s  . i n i  a e r ia l  s t a t i o u m  fo r  osc ’r h i s ’a d s ews on tc ’st c’vc ’m i t s . I h i s  a r r a nige u urenu t per m i ts
a t h i r e e — s l u m n n e r n s n u n n n ; u I  S ic’sd r u n g  of eac h t n n i n m g  . .\ laser t r acker  per nm i i t s  accura te  posi t io mma !
nn u c ’ ,u s i i  rs n n r e m r  I s d t u r i n g  I ic ’ e m n t i r e  t l ig ln t of ’ t i re  mnn is s i l e .  Th ese x y x t e n m r s  luroviu l e data  comncs ’ rmm 1 m g
nn i n ssi l e  5 s’ l i i ~ i t y ,  .upproac hr  dn x tanuce  to t i re  inf rared  source. t i m n u e  of flare e jec t ion , t r ( n l l y speeui
, u u nd e t c H  I t u n i s ’s,

I I  \I I N( ;. I R l (  -\ am i d B t i u u r e  s y x t e r u r s  urm a~- he u.usec l .

l I A R  DW I R I  I I  I I - M  I - I R ” n .  I ) a ta  recovery fronur t Ine  test  ve bn ic l e  is pos siht c’ f ’ronrr
i r i ’ I m i  i ,u r ml  ts ’te n m n c ’t r \ - \I c ’a st ure n n n e n t s  cann  he recorded on h igh—speed tape r eco r d e r s  or st ri p

rs’ m

T en i n ruu ra l  Bal li s i~u’ I ns t ruu uu emita t iom m

I n n s t r u n m u e n t  , u tuo n i  used fo r  in— t l i g lr t  da ta  ga t h re r in ig  cann he used for  tc ’ r n n m  i m r a f  i n m n p a c t
recoru l mnm g also .

I )ATA H A NDLING / PROCESSIN ( ;

I ) ~~l -\ STOR A(~E -~N I )  R E T R I E V A L

\ 1 ; u m u u a l  da ta  redumct ion  is used. Phnotographic data  ,urc ’ reu iuce sl b~ sc’ n u i i - a r u t o m u i a t i c  f i h i r n
a m u , u l v , s ’rs.

~)t I ( K . LOOK ( -\P A BILITY

~~ u u it -  K m i t t’, m a  I d a i d i l  i b i s ’s are n u i n i i n i i a l .

PRO ( I SSIN ( 1

\ unmu ’rc nu s c m i m n n p u t e r s  are a v a i l a b l e  f o r  u la ta  proces sing, in ic lud ing  (‘ I - ( ’  (iW) 0.
‘ I )( ’ 7 m0 ( 1 , ; u i md air IBM 1108 .

I . l u u c n ( u ; u t r &’

II  m in i m u m  Ii g In  Icc c t  ha i i  g u ag c ’s canu be a c c omm n n nno t l a t e u l  ou i omi e or m u r o re coin p u i ter
s~ sic  r i m s .
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I
,

Input-Output Optiours

All s ta ndard I ( ) options are available.

Realtime Interaction

l’m m nr e—shn a rumu g s~ x td ’ms are available.

I ) I STRIBUT I ON

Fru ri ma round t im u ne  on both connputer processing and film develop ing is wit ln i n m I day.
p

a

I

r
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l’abu l e h i l l — I . S am rd h ia  L a b o r a i i n r r e x  Su n m a ll  ( .u m ms  1- i c u h i t y .

Typ ical ~n’ rt  i i r mm n ~un i Cc ’Barre l _____________ ____________

Weaponu Ie migt h r , l’ri m mier Projectiles ‘ , -

- Projectile. \ c’ h i n c u h ~in. . -g ra m uns  f t  set ,

20 mm 60 I - API , ta rget practice. 17 10 3600
inert  API

. 50 calibe r 36 I - . P AP . Ball 710 2 1H1()

- So caliber 36 I - , P Sahot ~ 5 5500
I 2~gai u g c ’ 3-inch M a m n g u m i n  36 1. Shr ug, sluot 650 2000
45S W i um c hr ester  Ma nmg i ,m nuu 30 F Sahot 2 1 1  4700

.300 Wimic h res t e r  M a imgunui  30 I Any .30 caliber 166 3600

.308 Wim nc h r cs t e r  28 F , P .30 caliber AP and Ball I S O  2900

.30-06 Spring field 27 P Factor y lii  loads 150 3000

.25 - 0(n Re m ingtonm 26 I . P Anu y .25 cal iber  100 3300

.220 S w i f t  30 I - Anm y . 22 caliber 50 4 3 ( b ( b

I 7 R e m m m i n g t o n  24 P An . I 7 ca l i her 2 5 4000
2-250 Re u r r inu g ton  30 I , P .-~ r n y  .22  caliber SS

\ot c’ b e lec t r ic a l :  P = percussion
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.-~N N I  X II  I N h R O I ) U ( ’T I O N

OV I RVI I - W

Time i)v m n a ni ic  Sc-i end ’c l ) i s  isio ni of ’ I. ’ I t r a s v s t c ’ m r r x , h m r c ( n r p i l r a t s ’tl . ope r a t e s  a bal l i s t ic  tc ’~~t

b , i c  u l u t ~ at t ire  I ) i s  u s u o n r ’s 157—acre  l)eer \ a h l e v  l a c i h i  N I r i s h  no r t lm  of Phroen nix in Sormt ir
(‘en t r a l  .- \ r i ,omna.  l ’hrs ’ . \ n i , o n r a  dhs ’sert locale pr ovidc ’s an n ideal  emiv i ro r mnn ieum t f o r  or mtd oor
t c ’ s t n n n c ’ f o r  a n u t o n n r m i t i s c ’ as i a t i o m r  a m n sh c i c i l  x vs l c’ urns  p r ou i r a i n r s .  ‘I h ic ’ f a c i l i t i e s  ava i l ab le  at the
I ) v m n a mr m uc  Sc ne ncc ’s I ) i v i x i oir , i n m c l u d i n i g  s ta f f  re sou rces h~uxe d I on 33 years i t  c’x pernence  in
researc ir , d eve l opu n ment .  a m nu l tc ’ x t i u i g ,  mnreet  govern ru n ne n m t anrd inmd i n s t  rv n eeds for resear eim and
des d’ lopmum enr t  inn p rac t ica l l y all iri s c’x t i g ;u t ive  area s . l ire 1) ivision h a s  c’arm ie d n a t i o n m a l  ar r d
urn ts ’ r n m , u t i o n a l  rec o g u n i t i o n s  for i t s  conitn ibutiorn s to safety enugineer ing.

Whi l e  t ine Divi sion  h a s  d l e nm mo nis t r a t ed  c a p a h i l i t  ic ’s in ;ucc ’on r m p l is l u i nmg l u l l  sc-a le as \Sc’l I as
s\ s tem u m m r  c ( nn ruponmenm t c’o m nnhat  s r u r v i s  a b i l i t y  s r m h m r c ’ r a h i h i t \  t e x t  progra mm ns . a p a r t i c u l a r  area of
c’’. p c r t m s c  iras been in tIr e  d e v e l o p i u n e m r t  am nsl  tc ’ s t m n n g  of c r a s h r s v i n r t  h n ~ ansi ss’l f— sea l in g  fuel
sys t s ’ u m n s  f i n n  iR n t i r  I i \ c ’d l— sc n r r g  and ro ta r y — sc  immg a i r cna t ’t . l i i . ’ use m b  a por table  a i r f low un i t  amid
d’ontrol le d . u r i a t i m n u n  m t  f ru e l  pr d’ssur es , f lu mid flow . t e u n p e r a t t u r e .  arid l o adu iug  a l low data
a c c u m u i u l a t i o n m  i nvc ’r a broa ch r an ge of ’ s i mm num l a tec l  c m n i r d u  t io rms .  Past work m a x  also al lowed
m en n ihers  of t h e  s t a f f  to develop a I nighu level  ( nf  ex p e r t i s e  on tIne 23 —nrn n un  API ar i d I I l - IT
p r i m  tee I iles .

I I n s ’ pr i mnr a r ~ p o i n t  n i b  coiutact  fo r  ba l l i s t i c  t es t inng  iii t h n c ’ I ) n ato ic Sciencc ’s D i s is ion is
Pa t r i ck  t .u i n e l . td ’Iep ir one ( m0 ’~)42 - 330O.

( , I - M -  Rft ’ -~IRCR A FT SYSTEMS TESTED

l ire t l t r ; u s y s t c ’ n n n  test  f ac i l i t i e s  are capable of perforniring ful l - s ca l c ’ t es t s  0mm h o t h n
r i m t a r ~ -cc i u n g  annul hi s cs I—wing a i r c r a f t , as sVc ’Il  as s y s t e m n r . suh s~ stem , and m m n a t e r i a t s  t e s t i r n g .  In
a d d u t u m n n n , t ime b . uc - i l i t i c ’s are spe c i 1ucal l~ sru i t cd  to lu nc h  sy s ten m tes t ing .

S U R V I V % B I L I T Y 1 V U L N E R A B I L 1 T Y  I ’A C I L I T IF. S OVERVIE W

lt r a s~ s tems operates one outdoor ba l l i s t i c ’ test ramr g e at i P x  I) eer V al le y  Fac i l i t y .
P r m nj e i  t i l e s  imp t i r r o r m g h n  30—mnmn nniay he f’ired.  l )u e  to t i re  ava i lab i l i ty  of ’ excel lent  fir eti g h r t in g
e qu i p uu re mn t ( i n c l u d i n g  lig h t water and ( ( ) ) . on -site foc I storage eq uipnm ent  aunt ]  a portable
airflo w u n i t . t l rc ’ range is well suited to f r u e l  s~ ste mu m tc ’st ini g .

-~ ( (‘I’SS

L x c m ’ t l c ’ n m t acces s is providleul to time faci litv by Interstate 17. Rail trarsport is pros-idled
h )~ I hi s ’ S ; u m i  t a I-u ’ anrul South ern Pacific Railroads to Sunm (‘its, AZ. Sky I larhor lii ts’nmia t ion mal
A i rpor t  is te sx t l r an 30 miles Soruth . wh ile I ) c e r \‘all c ’ v Airport is approximate l y I rm’ u ik
Sou mt l r.

36 1

_ :‘_ ‘ ~
‘
~~

‘ -



JTCG /AS-76-D..OO I

SI -t IN[ I- N .~ N (’ E -~ F .~BRf ( ’ tTI ON CAPABILITY

I ) vnm am ur ic  Sc ic ’r n c c ’ m i a m i t a i u n s  a u mn ach n i n re  sirop for  fahir ie ~ut i m p  pr ototypc ’  c o m n ip o nmen m Is
r u m mds ’r d cve l opu m n e nr t  ami d for  fa h r i ca tuo u u  of t e x t  in ar s i w are  su,mppor t  ing  dc’vc ’ l op m nrc ’mi t , i c ’st , and
c t  ii  t u a t  morn prograinis. ‘lire d rop ix d esigunes i to meet  a wide v~uri e t  y of r e r i u u i r e n n u e n  t s , rang ing
br o nnn pre~ i s i on n u mac in in iung  anut l n ru e ta l  work t h nro u g h n  heavy s t ruct r ura l  work .

LO GISTICS SUPPORT CAPABILITY

A nnnag ai inne  capable of storage of up to 100 pouu n uh s of mixed  e x p losives aiu d fuel
s t m m r , u e c ’ f a c i l i t i e s  inn w h m u c h r  ~00 gal lons of thre e separate t ’u me l s nuay he stored are locats ’tl a t
tire ramu g e. .umu barrel loan arra n igenmients  h ave been made and local fabricators are avai lab l e
h m i r  m i i a k u n r g  harr c’I s . A n n r u n i t i onms  I ranid l ing  area is located at tIne range in wIn ch h igh e x p i s n s i v c ’
projectiles rnna ~ he mn nod i if i ed in s a f e t y ,

INDOOR FACILITIES

\ i m m d i n o r  test  f ac i l i ty  is numainta ined at t h is site.

OUTDOOR FACILITIES

B\ LL I ST I ( ’  TEST RANGE

Dimensions

Tine Bal l i s t ic  ‘lest Ranuge us l ocateut u i t Ir e so rut h easte rn en d of ’ tire l )y n ramm m ic  Sciences
I ) m v i s m i n m m ’s I 57—acr e I)eer Valley les t  1- a c i l i t y .  Wi t in in  this  fac i l i ty  small arms can he finest
ocer a ran n gc ’ of sup to 100 ya rds and at anglc’s ot elevation of up to 30 degrees. - \nu ea r t h ms ’rn
niounid and elevated shie ld i n g ( n u n o v a b l e  1 e m n m n t a i n  pene t ra tors  anul f ’ragnmie nm ts .  h ’hne ranngc ’ ix
e q u i p p ed wi t h  a c ( n n n i h n m m a t i o n  of l iu luit l  carbon dio S idh e anul a se l f—con itaineu l water  I on “h igh ’u t
sca ter ’’ I p u m p i n g  sys tem to control and e x t n u r g u u i s l n  l u re .  especially fr ue l fires , l ire f’a c i l i t ~ wil l
acco ni u mn iodate fi u ll suz eu l a ircr a t ’t targets .

Weapons - Projectiles Available

~~c’ a I ) m m m r s  of t h nc ’ fo l lowing calibers are avai lah l e  - 7 6  5- . 14 .5- , 20— . 23— . anr sl  30—irin ni , ann u l
.30 and .50 , u h u b t s ’i . \ i n r u u u a l l v  a M an m ni gun  sy s t c ’ m u i  is t m s uu l  w i t h  e l ec t r i c a l l y—ac t ru a td ’d  lir iiig
m e sI ia mn usnu n .  I n t e rc i m am rge ah l e  hr eect iex ar id barrels ca in  , uc cmm m i un nm ot la te  dom ur estic and f ’ore ign
nfl u n it n on s .

Live /Inert Fire

h igh cx plo su c c pro r s ’ c- t ibs ’s may be hired.

362 
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Safe t ~ l and  St’u’t ur m m ~ Require unien Is

Ra n t ’ s’ s, u h c ’ n y  rc’ q u m ns ’ i n ns ’ m n t ’ ., arc ’ , u v a i l a b l c ’ orn m e d l s u c ’st F a c i l i t i e s  b u r r  x t o r a i i e of ’ c la ss i f ied
d l m n c u n u i d ’i m i s  ,u n id c’m l u n u i ’m m n r e n i t  ca i i  b~s’ p rov ided .  I I ie n aimgi ’ is benuced ami d tu nmm tc ’ ehs ’ d h~ gi u ~ir ii
c li mm ’ ’, Sc In en es  d l  t h i s ’ c i  c ’ s ’ m ix  ahsc ’ m m I.

I’ower -\sai Iah ih i t ~

I Ire r i  nn ’e us p nr n s ’i ci es l  sc -nt Ii 4 ( 11) imnn np c rc ’x a l t e rnna t  np er urrc ’ mm t ss’rs cc’ at I 10 and
220 vo l t s .

Obsers a t i on

l ) i r c ’ c t  v i s u al  m m h d s c . r s a t i o r n  ix us u i l ah l c ’ .

Iu i— I ’ i ig l ut  Ball is t ic  I m u s t r u u r r e n t a f i o n

Ph IOTO( ; RAP I  i l (~ ‘l ’hn s ’ P h n o t i  n grap hr mc I a b o r a t i n r ~ Inas a f ’u u lI  corn p l e n n i e m u t  of e q u i p n m n c n r t
f o r  ree m r ~I i n g  and a m u a i v , i m n g  p h n o t o g rap ln i c  s l a ta .  I ~ p eal e q n i p u n m e n n t  i nc ludes

I .  S t i l l s
2. ~c ’ I us’ rr cu’ (‘a mime ra
3. R e a l t i m n r e  M m n t u o m n  ( au n e r ; i x  (24 f r a u n n c ’s sc’c P
4 , [,oca mn i I (n4 0 500 t’ra mni ex ’sc’m. P
5. I l~ ca in ( 0 t i~ I I .000 fr amu ues/sec )
6, hii otosonnc s I B ( 1000 fran n i e s/ sec )
‘7 , “ml i t  ~I ic ’ l l  (~~0O t r u m n n e s / s e c ’ P

3400 Video 1 ape (‘an i re r a

h I M  I N( i. I unu mmmug  f ’or m n u e d i u m n i  ~u m md h mig b n —s pes ’dI canumer a are providled by neon or I l l )
l m g h u ts in I egral t i n  t i n e  c- . ’ u mn m er ’a.

l I A R  l)W I Rh’ .  l n n s t r u m n u u e r r t a t i o n  capab i l i t i e s  inc h i ude  recording imp to 168 separa te
p a n a n m n e t c m ~ . us u m u g  a c- i n n u i h u m m a t i o n  of t e l e nu ne t e r  u hata  l inks  to a central  recorder arid liars! lines
t i n  t he  r ani gu ’ control hu ml u l i ng .  Sc’Ic ’c i c d  data  can he recordet l on nin a gn e  t i~ t ape  to a

ne r l u e r i cv  r c’ spo m nxe t n t  40 kI hi . Inn a d d i t r o n .  project i le  veloci ty is dets’r mnr im u e ul  u.u s in r g
pi r ot uu ’ls’ctruc , pape r . or a huum ii in m i zed mn r y la r  cinrourograp ir screens.

Termimnal Ballistic Iurstrumentati on

l ime i n s t r u m u r e n t a t i o u r  used for i n —f l igh t  recoru ling may also he used to record ternuinal
e b f ~’c ts

Lnvi r onm eurt ~ l Si ,umula t i on and Mea suremu ne n t

A pre-positoned w mn md nrac liune t a n  i n ichi uce  an airflow oser a t a rge t  w i t h  a
2500-inorsepows’n. t ir r ee — bl ad l d ’ a i r c r a f t  e n r gm n ms ’ . I h n i s  is ne m n r ote l y controlled I nm n m nr  the range
c m m i n t  n ho u l d m n i g  hi  i n  au lp i u s t  m m n e n t  of e n g i n e  speed and shutdown.
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l ) - ~ I %. ii \ N U L I M ;  PRO ( ’E SS I N ( ,

l) .-~ i ~ STOR M ;I A~s l )  R L T R I I V - ~ L

I ) . m t , i  . i rc ’ u u s n a I l ~ n l n a n n u i a l l \  rs’ s i r uc ’m.’d. hu t  u \ u n i m ’ i t a r t l  \ l o f i o m n  \ n n : n l \  / e n  is as- , u i h a h l e  h i
cls ’ t an l c ’cI k u m n c ’n n u a t i c  d a t a  . i n n a l ~ s i x  f ’r om nn  h l i g i n — spc’esl f i l m  t i i n b ; i e c ’ .

QL l( k -LOOK ( ~P -\B I LI I \

S i c l c ’ m m  t . ipe c . ’ um nnd ’ra sc i t h  a p l ay back s~ sl c ’ i n n  t,- anm he u msed f o r  i m m n n i n c ’d ia tc ’ p l zu y hack m b
t e s u ~ .

Im RO ( i SS I ” \ ( ,

.\ I. ot is 10 ) 1 ) 4  r en mno te  t e r u n n i n m a l  k nca tec h  inn t I ne  I u r g i r i e c ’ r in p  A c h i n i n n i s t r a t i o n  ( e n n t c ’r
c o n n n u i n u r n i c , i t c ’s cc t h u  a unc ’ar h ~ t n n i s a c  I I hP” c’ omn np u te r .  \ in  i n — I r o u u x c ’ h e w l e t t — P a c k a r d
P1 1 2 l00 .\ is u nse t ]  f o r  da t :u  s h e i t i i i n n e  am id  t m n r  x m n i s i i ~g p m o h l e n n r s  t i na t  do l i n t  rc ’q uu irc ’ a l a r p c ’
coon p ru tc ’r s\ st e  n i t

l ) I S I  R I I 3 I  I IO~\

I i u r n a r o i m m r d  t i r u u e  f m n r  h . i t . i  p i t  i- m -~ s t i n e  depends u upon m th i s ’ s i / c ’ of ’ t h e  job. \ l I
b lack—amid— sc i n i t c ’ s t i l l ,  c i n p ~ . a im s l  s’ n nI ~u r g c ’ mnu e n i t  work is p r m n e e s s c ’ .t i n i ’ I u i m ~u s c ’ to provide
unu um i ues i i : m te  u c s n  da ta  aun t ]  m l o c u u n m r e n m u , i t i m i n n  s uppo r t .  Mot ion  h m n m n t a u m e ( r e a l t i n u r e .  n n n e u h u u m n — s p c ’ e m t .
ar i d I u c h — x p c ’c’c I m u i r )  is j t r occ ’xxc ’ i I l o c ; i I I ~ s c i b hi b ’i rn rs  wino arc ’ r e s p i n i n s u s e  to urpc ’m u t s i t r i a b u n m n s .

Hl GH’ ~~~IO CA MtRAS
iMPACt P0041 _

~ TI L EM ETRY A NT INNA —“-“

r-a wu ~o MOVABLE 8A~ (STOP \ ,,
~

-“ / ~INTEGRAL
TAN K WItH PP . ’ S

PORTAB lE AIRFUIW UNiT

S ‘
~ 

‘i& 4’-. /
- 

~~~~~~~ 
-~~ w~ , - ‘2  , - -~~~ - ,

— 
-‘ a
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Figure II- ~ . Ultrasystem s Outdoor Test Facility.
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N I X JJ IN I ROl)U(”l ION

OVI - R V I I - W

1 I ns ’ t 1 n u i r i m \ , i I  ~s1i sInasva k a l e s t  I I c i l i t \  s u m p p o u t s  t i n e  ~“m . u l c’ x a m r s l  I’ r m m i l u c  t i m  i n n  ~ r m m i i p ’~ m i t  t h i s ’
I m n g u m n s ’ered S~ snm ’ n i i s  h ) e p a r t u n n c ’ m n L  a part  oh th i s ’ P l a s t i c  h t r o m l u c t s  I ) i c i s i m n m n  of I n n i r o v a l , I n c .
ftc h . u c i h i t m , is l i m c a t c ’ cI a p p r m n x m m n r ~u t c ’Iv 4 ind ex c a s t  of \ l i s h i a , c , u k a , i N  (a s u s t e r  c u t ,  to
~ m m u i t h i  i3s’ur d , IN cc nm - r i ’ d e v e l u p m m n c ’ i r t  a m rd  p r o d u i c t o n u n  f a c i l i t i e s  irs’ locate d . I I n i x  f a c i I i t ~ is
p r i m a r i l y  m I c ’ t m m t c ’ m l to tc ’ s i u n g  m l  s , u r i m m u i x  k i r r d s  of f l e x i b l e  f ’ue l t a n r k s . p r i m m n u u r i h y  I ir  i r i i t i u , u r ~
i i i .  n . m b t  and n m n i l i t . u r ~ e r m n u u n m i  v e l n i c l m .’s anus! app l i ca t io n s. Al l  t e s t i r n g  p e r t i n e n r t  to o h t a i n n u m i c m
Ph ia s s ’ I anmd l I tm b ia s e  ( I  h ’ r e p nod u i c’t n n n  a 1 m p r m m v ; u h s  of n n n i h i t  m r ~ fls ’ x i h i l c ’ fu u c ’I t a n r k s  e ann he
a s c o i n u p h u s h m e d  ( i u n c l u c h i m r c ’  ho tb r  - e l t ’ x e a h m n n g  ~u nn d c r a x l u c c i i i t I n ~ t a m m k s ) .  P r i n n r , i r v  poinm t ml m m n i t i c t
t o n  t i m e .  f ’a c u l i t ~ is \ l r .  J . I ) . ( , ,u l l m n c c a \  , (‘ I n ch ’ I u n g i m n e c ’r Li_ mel ( ‘elI , tc ’I ep ho r ne  2 1 m ) , 2 5 5 _ 2 l ~ l

(.1- N I R I ( ~I R ( R A 1 ” T SYSTh -\ IS (SUBSYSTEMS ) TEST H )

F u e l  t , u n i k s  au r r l  f u u e l  l i m es arc ’ ts ’stc ’d at tI n s f~u c ’ i I i t ~ -

St RVl ~~ \B lLI TY V t r L N E R A B l L I T Y  F AC ILITIES  OVERVIEW

I In c I ‘ u n u n m m \  a t  \ l i s h n a w a k ; u  ls’st l ’ a c r l i t y ,  s i t u i a t e d  0 mm 10 ac re s , in as on u e 7 5 - t o o t  g iun r an ee
for  m n onn unmce m nd ia r ~ fi re annd h one narr g e t I  op to 2 5 ( 1 f ’eet for  i n e e i n c I i a r ~ f ’ire.  -\ m n n i r n u n n i t i m n n  up
t i n 2 0 — m m r n m n  i u i a \  bc tired. I Inns  f ’~m~~i I i t ~ ea m m pc’ r h i n r m n u  a fu l l  range m b  devc ’ I o p n n n s ’nut  and l
prod ic t u m m i n  t e s t s  inn c’ o m r p u m r c t u o m m  w i t l r  gum n f ’nre bc ’s t s  n m u c l r u d i n n g x h m n s l i . t e n m n p s ’r a t u m r e . prc’ssure,
f ’it t i n n c  c ’ i h r a t i onn , c h i m p ,  leak , a n n u l  i n m n p a c ’t u un m d  p e u u e t r a t  m m  t e s t s .

-\ ( ( I  SS

\ c c c ’ss to f l u e  f a s m I i i ~ is h~ a i r  t h r r m m u i m ’ l i  S m m u i t h n  l3c’mnc l . I N . au n sl t h r s ’m r H~ sur f a c e  a sl i s t ~u m r c c ’
m t 12 ninnI e s  c ’ , u s t  c i a  t .~~. 20 , R a i l n i n a m f s  ss’ r s u n L ~ S m m u u t h i  h k ’ mrml  a r c ’ ( r arr ul I n u n k  a n n c l  ~\ c ’s tc ’r n r .
( ) N R - \ I I . arm s!  S o n u t l u  S h u m n r c ’ . \ l . ij o r  h n u g l i w m u v s  arc ’ 1 . 5  R o u u t e s 33, 21) an tI ~ ( )  °() l ast  ~\ c ’ st

a u d I I - S. R o t u t e  31 \ m m r t l n  Sou t h .

\ I A I N l I  N ~~N ( I’ . h ~~BR ICA T lON

lire test  h , u c u l i t \  u s equ ipped  w i t h  b as ic  P m m t c m ’r l o i n ? ’ ,  su c i n  as s~n cc s u u m n s l  dr i l l s .  I t i n s
equipm ent is s u u l m p ls ’ n n u e n n t e d  h~ tIne p r m n d u i c - t i o n i  f ; u c - i h i t v  m a c m i m i c ’ s l i m n p s  Irs ’ m nc ’e. c’ a p a h i l i t \c’ sus t s  b u r r  r epai r  amid rest ork  of t s ’ si t ip s . s t r t u c ’ t u u r e , s i c , i n c l i u d i u r t ’  i r h c ’r m ’ lass  scork f o r
s u m u u i l , u t i r n e  , u i r c r u f t  s t r u c t u r e .
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I o ( ; I S  l I t  -~ L SL I t N ) R  I I \ ( l L h t l I ’ .S

\ n u n n n n u n n u u i m m n n  iun nd gurus  a n s ’ m m t m t m u i n u e d  t h m r m m u i e h u  t h i s ’ a u n s f m r c i ’s of an A i r  I m m r ~~m - e o n i t r , u m  I .
t n n n r m m v a l  has e ” t . u h l u s l r e t l  local s m n r i r c c ’s f u r  tc ’st f l u i d s . Support  f m n r  f ’u ue l cu..Il s a n t  b u s h  i nc ’s is
s’’, cc ’ l l e n r t .

IN 1) OO R I ~( I L I T I F S

N u n  u ni dhoor iur u nm g f a c i l  n t i s ’s are ava i l a b l e .

OUTI)OOR I’ -~C I L i l l l  S

N O \ i N(  l N I ) i - \ R \  R - \NGI

I )i u n n e u n s u m  t ins

i t mc ’ m m m m m n n r r c : c ’ r n m h i a r v  Ran n g c ’ is 75 b s ’ c’t long sc- mt l r  ,u f ’j ” ,c ’d g r imm mou n t I m m c , i t c ’ mt inn a 35— h~2 ~— b m  m i n t  h u i l d n n i m n .  -\ por t able  m i n o r u u m t  is mis a u l a h i c ’ b u i r tc ’st s  m m c c ’r a shu or te r  c l i s t m u n c e ,  Test s , irc ’
c o n d u m  i c ’ h  t i u r m m u u m m h i  a e a r i u p c ’ door t ype  m n t n c ’ n i mumi  to a ra i l road  t ic ’ ansI c ’ar t in  has’ k s u m m 1 m  Tine
h~i ’umnui  lane m x comu cre te ,  t e n u r n i m i a t i u n g  in a 20— by 2 0 — h u m  i t  pa ct w i t  in a sc cif l si i i r e  ar m ni n m r o m n o r u u i l  f o r
h a n u d l u n g  t a r g et s . I -  uc ’h c e l l s  ari d f ’un c ’l l i nes , ;u r u rnor  ( h o t h n  n n u e t a l l i c - m u  c e r a m n n i c ’ . amid b o t h
r m m t a r \  :und t ’u \ c ’sl S c i n u e  a i r c r a f t  h r  a i rc r a f t  sc’ c t i m n r l s  ca nm be in c _ i m n m u n u m n m n c l , u t e r l ,

S~u’a p mmns / P r nj eu ’f ul e s ~ts iu l ; :hls ’

lie h n l l m n c s - u m n g  a r nn ua nu n s ’nt is as a i l a h t c ’

I .  .30 c , u l u h c ’r
2. .37~ - .300 \ l , m e n u u u n n u
.7 . 44 \ l . m m ’ r u t m m u n
4 . .5 0 c , u i l ! m c ’r

5. 14 . - n i n e  I i s s i , I  n u I ’ I  RS
(m , , 0—m ; iuun
7. 2 0-nunnrr  \ u l camm n ecked t m n  - So ca l ib er

I c ; u i p m n n e m n t  us ~u s m u n I m i h h e  fo r  sup t i n  s t m m w n r l o a d i n r g  t Ime  .30 on . 50 c a l i b e r  a n n n m n n u u n i t i o n ,

Li~e I n ert l ’ i r f ’

)nily iner t  m m  m p m ’ s i ~ k’s u r u . u v  he f i r e t h  urn t I n s m a u l e d ’ .
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S.i is ’ iv  I and ~,u, cu t nuns I Requir u .umneui is
R . m n u e u - s u b - t v  ann u l  ‘s ’ s u u m n t \  u m m t o n n n u , m t l m n m  mx m m c , u i l a h t s’ 110 r t m h u u c ’ s b b ron rn  t i r e  R a m n m ’ m S m t e t s

( i l l  i -

s~ u ’n -\s ~i uI ~u tn i l i  i

I lc ’ c m n n c , u l  j i m m \ c u ’ r is , u s a i I ~u i r k’  a t  t i n e  r~u n r p s ’ at  1 1 0 , 2 2 ) )  n i 4 10  ‘mc

Obse rva t iou m

I c ’’,t s  c a r l  hs’ s is ’\t s’ dl t’r o n n m tIns’ f i r i n g  h r u i l d i m n g.

I n n — I  l i e l n i  B a l l i s t i c  I u u s i r u u m r n u ’ u m t a t i o u i

Inn— f l i g h t  n n s u n m u n n n e n n t , i t r o n n  is I i m n n i t s ’d ti n r o u n d  v t ’ t i n c i t ’~ umi s ’ ,u s u r e m n n e n i b  m us ing  I ( I
\l n d c ’l —) ‘ 3  c h n r o n m m e r a p h us a u n t ]  l i g h t sCrs ’ c’i ls

l e r u n u i n n ; u l  Ba l l i s t i u ’ I u n s t r u m n r e u m t a t i o m i

I~Ib  ) h ; R - \ P I I Y .  I a~ t~~’~ c, u r n n e r a s  w i t h  speeds r up t o  ~000 b r a i n s’s sue  t i c ’ u i s c ’U t m
record ts ’sts d n n n I u i e h i — s p e e d  l’i lm .  (‘ro sc nm Gr ;up ln i c  c a mn uen u s  ire m m x c i? b m n r  ~t n l l  phn m t mp n ~u pI ns

l i \ 1 l N P , ,  Ss’s’ I n-  I - / i c /ui BuIli.s ’l i ( ’ Inn s! f r’ r~/ i U ’f l  l i / i ’  h / i .

I I \ R l ) \ ~ l R h - 1  I i  1 I N i l  I R ’m u .  S t r a i n . prs ’x x u u n c ’ . a n n i l  uc ’ i u n p c ’ u a l u i r c ’ mnmc ’asr urs ’ u i r e un t x  i n i m u ~ he
is’ -, m m r c l s ’ c I .

Env ini uuiumieir tal Si mu Ia Ii i  or and \I m a si ru’nrre mn i

I c m n r ; m c ’ r . m t u n c  i n f  f u e l  c i r c u l a t i n g  imu t u r k s  or f ’ti s ’l l i n e s  m n n a ~ he s a r u s ’m l h u m m u n u  . f ~~~~ t m i

2 1 2  ulc - u ’ r c e s

IN( i N l ) I ~~RY R - ~N(~I

l ) i u un em rs u u uu n ’,

l i s t s  are t i n - cl t u m m n i  a p i u r t a h u l c ’  p u n  m n m o u u n n t  m I m i  a r u i l r m n , ir l  t ie a i r m l  e i r t h n  l m . i m k s t m n p  \ 20—
im ~ 2 1) - h mm nn  s o n u c r e t d ’ pad us rused f u r  t an ’s - b  nm n m i t s ’ n i u u l s  p la ceu l l i v  f o n k h n f  I i .  R uu ige h r o n m n  gu m
n n n o u n n t  t i n  t , i r m ’ e t  mm n a ~ he s~ur i e s I  up  t m  250 l i t

‘t\c ’ , u h u o i r s  I tm n m m ~u ’m n i b ’ s  \s~i u I ~u hl t ’

Sd’s’ \~ m i O u m  u / i / i l/ I / ‘m~cI ! I ,i.,’i ’.

Lus e I i ne r t  I’ in’

[ m u m  m ’ n n c t i ~u ry  l i m i t s ’ t I c ’s u t n u u ~ h1 - f i r e d .  ~“, m n  e s l n h m n s i s s ’ n o u u n i m b x  mn ia ~ b5’ h i i c ’ mI a t  t h i s  h , i c i l i t m ..
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S; uic (v (and Securit y) Re q uiren re u r t s

Sc’s’ \ m m / i l / l u  - i ’nmclia r n - Ram~t’.

P ower -
~~~~ ~u u I a I n i I u t v

Ss’e .\ m i l l / l u  i / f l / l i / / i Ra / ig ( ’ .

Oli~enn’:u t iou

Sic ’ \ u m p i i i ~ m m ’ i i m / l m l P ’ l Rani ,gu ’ .

h mm— hl i i . ’I u I B al l i s t i c ’  I nrst ru me m u t a tion

S c m ’ \ ‘/ 0 / l u  ‘ m i / lOin Rair ,u~t’ .

Termi u ina l Ballistic I m u st rumen tation

Sc ’ ’  \ - u~ 1 m ~ 1~ - i i m J / a r u  Ra,iee .

DAT A H . -~ Nl)LJNG /PRoCESS IN (;

I ) - \ ’I A STORAG E .-~ND RETRIEVAL

‘l Ine n i n a l u  u r n t~ m b  data collected are stored as t ilni re c m n rc n s ,

4) 1 It k -LOOK CAPABIL iT I ES

N n - -

P RO (’ h S SIN ( ~

S~ s i ennr ,uni d Model

An I B M  370/ 125 co m pu te r  s~ st s ’ m n i  is ,u c m u u l , u h l e .

L i u i u u u u u : u u ~e

)B.\ I I ( )R ’l R .\ N , RP( , anu l H A L  can he us s ’ml -

I n n p u u m O u l i r u u i  Opt ions

S t , u n m m l u n m t I ( I  o p t i o n s are available.
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Realtime Im u teractio ur

None.

DISTRIBUTION (TURNAROUND TIME )

Turnaround time on the 370 ix immediate. Fi l m processing requires less than a week.

S.
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I N I ’ l ’ IAL D I S T R I B U T I O N

A i r  Force  F l i g h r t  Dynamics  L a b o r a t o r y
~r i g l i t — P a t t c ’rson .\FB , OIl 45433

Attn ’ u : AFF I )L /FES  ( R .  W.  Lauzz e)

Ch a I r m a n
Consol ida t ion  of Fac i l i t i e s  & Functions Panel
Headquar t e r s , . \ i r  Force Systems Cousn and
And rows AFB , ~‘ll) 2 0 3 3 4

A ttn: ..\J (/l ’F:Uh (LCOL Culling , 4 copies)

Commander
A i r  Force  Sy s tems  Command
A n i d r ~’ws AFB , MD 20334

A t t n : AFSC / DLXP
Commander
A i r  Force SYs tems  Command
Andrew s AFB , 1~~ 20334

A t t n :  AFSC /XRPT
Head qua r t e r s , U . S. Air Force
RN l—C—370 , Pentago r u
~‘m a s l r i n g t o n ’u , I) . C.  2036 1

A t t n :  AFRXX (LCOL E.  D.  Frease)

A e r o n i ; r u t i c m u l Sy s t e m s  Division (AFSC)
t~ r i g E r t — 1 ’ .u t t e r s o n  AFB , O H 45433

\~s t t f l :  A S D / E N F T V  ( M r .  D.  .J. W a l l i c k )

Arm ~~ ent  Development  and Test Cente r
E g 1ini ~~~FB , FL 32542

Attn: ’N,TCPM (LCOL T. Fields)
A t t n m : Ltt~X (COL J.  Jones)

U .  S.  A rnn~/ \ i r  Mobi l i ty  R&D Laboratory
1’;ustis 1)1-rectorate
F m r t  Eustis , VA 23604

Attn: Vu~ n e rab i I i ty  and Pro tec t ion  Branch (Mr . J .  Robi nson)
- ‘ 

A t t n u : Ra~~ e Operations (Mr . C. M. Pe dr iani)

1’ . S. A rmy A i r  M o b i l i t y  R&D Labora tory
Mail Stop 207—5

~A~ A AMES Research Center
M o f f e t t  F i e ld , CA 94035

Attn: SAVDL—AS (Mr. V. L. J. DiRito , 5 cop ies)

Commander
Operational Test & Evaluation Force
Norfolk , VA 23511

Attn: Code 021 (LCDR J. B. Manley, 4 copies)
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Connnn rand s ’r
U .  S . Army P i c a t i m u n y  Arsena l
Dover , N J 07801

A t t n :  SARPA-AP
A t t n : SARPA—AD—C
A t t n :  SARPA— 0W8
A t t n : SARPA—F l O

Commander
U.  S . Army P i c a t i n n y  Arsenal
Dover , NJ 07801

A t t n : Mr .  R.  Geany

President
U .  S. Army A v i a t i o n  Test Board
For t  Rucker , AL 36360
Commander
U .  S.  Army Ha r ry  Diamond Labora tor ies
2800 Powder Mi l l  Road
Ade iph i , ~‘II) 20783

A t t n :  DRXDO—T I

Di rec to r
U.  S . Army Mater ia ls  and Mechanics  Research Cen te r
Water town , MA 02172

A t t n :  D R X M R — E R  (F .  S. M u s m i an i c c u )
A t t n :  l )R XM R—ER (F .  C. Q u i g l e y )
A t t n :  DR XMR—RD

Command o r
I’ . S. Army N a t i c k  Research and I) eve lopment Command
N.ut ick , MA 0 1 7 ( m 2

Attn : DRXRD (Dr. Sid ing)

Comnunande r
[. S. Army Foreign Science and Technology Center
Federal Office Building
220 — 7 t h  Street , NE
Charlotn, smsv ille , VA 22901

A t t n :  DTXST—CB (Mr . P et r i e )

Commander
I’ . S. Army ‘[RAI)OC Sys tems  A n a l y s i s  A c t i v i t y
W h i t e  Sands M i s s i l e  Range , NM 88002

A t t n :  ATAA -SA
U.  S. Army B a l l i s t i m - R e s ea r c h  L ab o r a t o ry
A I m m ’ r d o e n  P r o v i n g  Ground , MD 2 1005

At tn : DRXBR—TE (W. Gillich)
A t t n :  l ) RX BR— W ’M ( R .  V i t a l i )
A u i t n :  l ) R X B R — V L  ( I ) .  Mowrer)
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Us nn nm ian der
U. S. A rnnv ‘t raining and Doctrine Command
F o r t  Monroe , VA 23651

,- \ t  t n :  A T O R I — I T — F D T

Co nnn n r un nnd c ’ r
U .  S.  A rmy M a t e r i e l  1)evelopment and Readiness Command
5001 E j senlrower  Avenue
A l e x a n d r i a , VA 22333

A t  t n :  l ) R C O M A — S T

Commando r
U .  S .  Army A v i a t i o n  Systems Command
P.  0. Box 209
S t .  Louis , MO 63166

A t t n :  DRSAV—E
A t t n : DRCP M— ASE (E .  Branhof)
A t t n ;  DRSAV—EQI (C . Kovacs)

I) ! r ec tor
U .  S. Army A i r  M o b i l i t y  R&D Laboratory
Amos Resea rchm Cen te r
M o f f s ’ t t  F ie ld , CA 94035

1) 1 r u ’ s  t o r
U .  S .  Army A i r  Mobi l i ty  R&D Laboratory
For t  l - ;mis t is , VA 23604

A t t n :  SAVDL—PP (Mr . Morrow )
A t t n : SAVDL—SS , (Mr .  Robinson)
A t t n : SAVDL— RM

Comnunrander
U. S. Army Mob i l i t y  Equipment  R&D Command
Fort  Belvoir , VA 22060

Attn: Technical Document Center , Bldg 315
j At t n : DRSME—RZT

A t t n :  DRXFB-Y

Commander
U .  S. Army Armament Command
Rock Is land , IL 61202

Attn: DRCPM—ARGADS
A t t n :  DRSAR — RDF
Attn : DRSAR—SRI

Commander
U. S. Army Frankford Arsenal
Philadelphia , PA 19137

Attn: SARFA-MDA—D
Attn : SARFA—FlO
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• Conurmander
1’ . S . Army Experimentation Command
Fort  Ord , CA 93941

A t t r n : CSCC Lia ison O f f i c e

Commander
I’ . S. Army Combined Arms Combat

Development  A c t i v i t y
Fort Leavenworth , KS 66027

Off is ’e’ of Deputy  under Secre ta ry  of the  Army
5600 Columbia  P ike
F a l l s  Church , VA 22041

\ r t n :  1)ACS — TEE — T

Con immam rd er
U. S . Army Agency for Aviation Safety
F or t  R u c k er , AL 36360

Commander
N a v , i I  Ai r  Systems Command
W a s l n i n gt on , 1) . C.  20361

A ttn: A1R 5204J (JTCC/AS , 5 copies)

Conrmande r
\~uval Air Systems Command
~‘ , u ~ , l m  i i n g t u o i , I) . C. 2036 1

- ‘m t t n :  A L R — O ~m

t :ommande r
~, uv ; u 1 A i r  Sy s t em s  Command
W a s h i n g t o n , 0. C.  20361

A t t n :  A I R — 5 3 2

Commande r
N a v a l  A i r  Systems Command
Washington , D. C. 20361

A t t n :  AIR— 53 03l 13 (Mr .  R .  Hume)

Commander
Naval M a t e r i a l  Command
Washington , 0. C . 20360

A t t n :  MAT 044

Commander
Naval Material Command
Washington , D. C . 20360

I Attn: MAT 036 1B ( 5 copies)
Naval Surface Weapons Center
Whi te  Oak Laboratory (Naval Ordnance Laboratory)
Silver Spring, MD 20900

Attn: Code 322
Attn: Code 323
A t t n u : Code 702
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Commander
Naval Surface Weapons Center
Dahigren Laboratory
Dahl gren , VA ~2448

A t t n :  M r .  J .  Loving

Commander
Nava l  Weapons Center
Ch ina  Lake , CA 93555

A t t n :  Code 3184 ( M r .  L .  R .  DeBold)

AM Corporation
B a l t i m o r e , MD 21030

At t n: Mr. R. C. Str ickland
Alcoa Technical Center
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