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ABSTRACT (C)

\J Spaced armor has sometimes been known to exhib. . marked
superiority in resistance to penstration over a solid target of
equivalent weight., A simple spaced-arwor arrangement, consisting
of a single plate spaced at various distances fram, and parallel to,

a much thicker main armor, was tested against statically and dynamically
Results

fired 106=mm, U344, HEAT projectiles at several obliquities.
indicate a rediction in total steel penetration due to spaced armor,

with the reduction incrsasing as the spacing increases. //\
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1. (C) INTRODUCTION

It has been known for many years that arrangements of armor containing
one or more air spaces sametimes exhibit marked supsriority in resistance to
penetration over a solid target of equivalent weight. This feature has not,
however, led to the widespread use of such armor, not only because of design
problems, but because penetration data have not consistently displayed a
worthwhile improvement in protection, Recent tests have shown that spaced
armors effectively defeat HEP projectiles and considerably degrade the penetra-
tion of certain types of kinetic-energy projectiles, especially those employing

tungsten-carbide penetrators,

Spaced armor has also been proposed as a defense against HEAT ammunition,
Several agencies have reported test results and the conclusions reached there-
from have differed., Some publications (References 1 and 2) have indicated
that 3paced armors are of little value, and under certain conditions perhaps
give worse perfarmance than conventional armor. Others (References 3 and 4)
have found spaced armor to bs quite effective in reducing shaped-charge
penetrations, Reference 6 shows that spacing alone will decrease signifi-
cantly the penetrating ability of the M344. The lack of agreement in the
conclusions seems to indicate that the basic factors responsible for the
observed performance of spaced armor are not completely understood.

The tests reported here were designed to study the significant factors
asgociated with dynamic versus static firings, and the effect of plate spacing
and armor obliquity on depth of penetration of the M344, HEAT projectiles.

2., (C) DESCRIPTION OF MATERIEL

All sldrting plates used during the test were flame-cut to 12 by 18
inches from larger pieces of 1/2-inch, SAE 1020, wild steel, with a hardnecs

of approximately 125 Bhn,

The main armor was made up by stacking and banding a sufficient number
of 4~ by 3-foot by 1/2-inch, SAE 1020, mild steel plates with a hardness of

approximately 125 Bhn.

The 106~mm, HEAT, M344 projectile was used throughout the test. Tw»
lots of projectiles, M 4~4 and MA4~9, were used, Complete rounds, loaded
with service-velocity clarges, were used for the dynamic phase of the test.
The cartridge case and propellant were removed from the rounds that were to
be statically detomated. They were statically detonmated using a pressed
tetryl booster and an electric blasting cap.
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In addition to the modification necessary for static detomation, 40
rounds received additional modification in that the ogive of the projectile
was sawed off just ahead of the cone base (Figure 1).

“I L.. :

TN NN EY

Figure 1 - B29956: Modified Shell (Left) Shown with Unmodified Shell.

3. (C) DETAILS OF TEST

3.1 Procedure and Results

The testing program was divided into static detonation, dymamic
firing, and special static detonmation phases.

4
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Figure 2: Tzt Sctup Used for Ctatic Detonation Ihase.
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diring this phase comaistel of o siyle 1/2-ind'. nild sleel skirting plato
and soue Jislinco ¢ ay fran a stack af 1/ 2=inch mil
ll"r'\

supported parallel to 2 ! ]
steel platos, The skirting plate wus sy porled by a woolen gepawutor (Jig. 2.
The desired ovliquity was obtained by riacing the rojeclile on 4 wooden rest
profabricated to give the required obliquity., Tesls were conducted 2t 0®, 45°
and 60° obliquity. The resultant data are pecocntld in tuo says in Tadlos

IA and IB.
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Table I.. Tolal Iine-of-Jet Ierctrations .+ C) into ML 3texl 3paced
Lruor wy otatically Detornted 120G, M3, HBAT Itojociiics,

'

Lot I7 /et 2N

BLIGULTY

Ulztance Q° 45° 60° Over-all
E, aean, S5td Dev, “tlean, Std Dev, “Mean, Otd Dev, Avcrage,
inches in, il 1o Tiis 1. in. Linches
0 17.3 0.49 - —— 7l 1.5 4255
6 15,0 1.04 SECE —— == 15.0
12 12.8 2.08 14.3 1.12 255 2,92 13.20
24 9.9 2,60 - _— 8.5 1,02 9.2
{ = === ¥ 5.8 A 5.8

f - —

210-round groups.
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Table IB.  Total Perpendicular Penetrations(X + 2) into Mild Steel
Spaced Armor by Statically-Detomated 106-mm HEAT Projectiles,
Lot M4~

/
Y i
N\ z
o
OBLIQUITY
Distance 0° 4,59 . 60°
Y, Mean, Std Dev,  Mean, Std Dav, Mean, Std Dev,
inches in, in, in, in, in, in,
0 17.3 0,49 ~— —— 8.9 0.80
6 15.0 1004 b ="fand 603 1046
8.5 - -— 10,1 0.79 - g
12 12.8 2.08 —-— - 4, 0.51
24 9.9 2,60 — - 2.9 0.89

Camparisons of the penetration data for the same line-of-jet standcffs
(12 inches and 24 inchesg)eindicate no significant difference duwe to obliquity,
Figure 3 is a plot of the same data versus standoff.
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Figure 3- Penetration of Mild Steel by 106-MM M344

HEAT Projectile, Siatically Detonated, at Various
Obliquities and Amounts of Standoff
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3.1.2 Dynamic Firing Fhase. Standard plate butts were used to support
the main armor at the desired angle of obliquity. A special steel plate-
holder was fabricated to support the skirting plate and kbold it rigidly at
the desired angle of obliquity; howsver, it vas rendered useless after
only one round, so thereafter wooden stands were fabricated to bold the
skirting plate at the required obliquity. It is believed that little, if
any, skirting plate rigidity was sacrificed by using skirting plate supports
made of wood rather than steel because of the extremely fast fuze action of
the projectile and the inertis of the skirting plate. The recoilless rifle
was positioned 150 feet from, and at normal azimuth to, the akirting plate,
which was in front of, and parallel tc, the main armor (Figure 4).

osLIQUITY-
}d"fﬂgr::iflnuog
SKIRTING PLATE SPACING 106-MM RECOILLESS RIFLEz

F__Ak 150" J
T
—
PLATE BUTTS

1

SKIRTING PLATE

SKIRTING PLATE SUPPORT

Figure 4: Test Setup Used for Dynamic FPhase.
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The average depth of penetration versus standoff for various
obliquities along with their standard deviations are tabulated two ways in

Tables IIA and IIB.

Table IIA. Total line~of-Jet Penetrations (A + C) Into 1ild Stcel
Spaced Armor by Dynamically Fired 1O6~mm 1344 HEAT Projectile.

/NA B ¢

BLIQUITY
Distance 0° 45° 60° Over-ell
B, 8Mean, Std Dev, 2Mean, Std Dov, 3Mean, Std Dev, Averege,
inches in, in, in. in, in, in, inches
0 b20.1 0.56 18.7 0.59 20.5 1,91 19.77
6 20,0 i J— — -— — 20,0
12 b19.3 .86 16.0 2,20 1752 2.38 17.50
17 bys g 3.33 — — — -—- 15.10
24 bs5.1 1.34 13.3 1.79 12.8 3.52 13.73
48 i s, P _— — 80 5 1 . 47 8 . 50

4Ten~round groups,
Pprojectile lot M4~9; all others, lot M4é-4 .

10
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Table ITB. Total Perpendicular Penetrations (X + 2) Into 131d Steel
Spaced Armor by Dynamically Iired 106=mm, HEAT Projectiles.

AT
GBLIQUITY
Distance 0° 45° 60°

Y, Mean, Std Dev, t'can, Std Dev, Mean, Std Dev,
inches in, in, in, in, in, in,

0] 20,1 -—— 13.2 0.42 16.3 0.96

6 20,0 - —— -—— 8,6 1.19

8.5 - = 1n.3 1,56 — —
12 19.3 -— — — 6.4 1.76
17 15.1 -— 9.4 1.27 = -
24 15.1 - - —— 4,3 o7

High-speed motion pictures (16-mm Fastax) wers taken of five rounds each
impacting the skirting plate at 45 and O degrees obliquity. As can be seen
fram Figure 5 the projectile was photographed approximately 9 times per
millisecond prior to impacting the skirting plate, No evidenco of ogive
collapse, skirting plate movement or collapse, or projectile skid was found
after careful examination of all the high-speed motion pictures taken.

di
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L AT

Figure 5 - 59T1493: 106=mm, 1344, HEAT Projectilo, Fired Dynamically,
is Shown Prior to and After Impacting the Skirting Plate Set at 45° Obliquity.
The Lower Picture Indicates that the Skirting Plate is Intact After the
Projectile Fuze has Functioned, The Projectile is Shown to be Partially
Intact on the Original Film; However, the Details were Obscured in this
gu odugtji:nonfnk )('I'he Front Sections of the Projectile and Skirting Plate are

12
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Figure 6: Test Setup Used During Special Static Detomation Phase.
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3.1,3 Specisl Stati- Detcnation Fhase. Eight 10-round groups of 106~mm
M344, HEAT projectiles were statically detomated at O degree obliquity to
provide additional data for studying the effcet of various factors on the
depth of penetratior.

Thirty rounds were dstonated at various standoffs (Figure 6) with
8-7/8 inches of the ogive cut off (Figure 1) to determine the effect of the
ogive on depth of penetration,

Two ten-round groups were detonated statically at 48,5 inches froa
the main armor, For one of these groups the projectile rested on a skirting
plate (Figure 2); for the other group the projectile was detunated while
suspended in the air 48.5 inches from the main armor (Figure 6).

Since two lots of projectiles were used during the previous firings,
both lots were tested under twc test conditions to provide a direct comparison
and a basis for decision on the validity of combining data of the twuv lots in

other comparisons,

The average dapth of penstration versus standoff ls shown in Tahle
ITT, All projectiles were from ot MA4~4 unless otherwise indicated.

Tablas ITI. Depth cf Penetration by Projeciiles Detonated Statically
at 0 Degrse Obiiquity.

Standoff from Ogive Modified Projectile with Ummodified Projectile
as Defined in Fig.6, 8 .7/8"of Ogive Removed With Ogive Intact

inches Aean,in, Std Dev, in, Olean,in. Std Dev,in.
0 > 20,2 0.59 b17.8 1,08
12-1/2 = —_— 12.4 2.35

: by3.1 2,14
13-1/8 19,8 Ly 00 = —
25-1/8 15.6 2.83 === <
48 e - o= ¢ 7.1 1079
4e-1/2 - — 7.3 3,00
49-1/% 10,7 2,92 ~—- —

4Ten -round groups.

bProjectile Lot No, MA 43
¢1/2-inch mild steel skdrtirg plats used,

L
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3.2 3Sumary and Analysis

The resuits of the test provide data for studying the effect of various
factors on the depth of penstration of the M344 Projectile. Taken up specifi-
cally in the paragraphs that follow are differences between two lots of
projectiles, differences among various obliquities, compariron of static and
dynamic firings, the effect of cutting of” the ogive, and the effect of the

armor skirt.

Under two contitions, projectile lots MA 4~4 and MA 49 were both
tested,

At 0 degree obliquity and at a 12~1/2 inch standoff, lot M 4-9 (Table
III) gave an average penstration of 13.1 inches and lot MA 4~4 (Table IIT)
under the same conditions gave ar average penetration of 12,4 inches, The
difference (7 inches greater penstration for Lot MA 4-9), is about one-third
the standard deviation of cither sample group., At O degree obliquity and
O-inch standoff Lot MA 4-9 {Tabls III) gave an average penetration of 17.8
inches and Lot MA 4~4 (Table I) gave an average penetration of 17,3 inches -

a difference of 0.5 inch,

Since these differences ars small, and neither is statistically
significant, the "true® differenss (for static detomations, at least) is
expected to be small, Consequently, data from the two lots were combined

in the subsequent analyses.

The averages of Tabls IIA .,and points plotted on Figure 7, suggest
the existence of an effect of obliquity on the depth of penstration (i.e.,

penetration decreases with increasing obliquity)., The suggested pattern,
however, does nct prevail throughout the data, Further, in view of the fact
that the projectiles at zero obliquity were from a different lot, a differ-
encs between lots, even though small, would appear as an effect on obliquity
and tend to distort or obscurs a small obliquity effect, No consistent
effect of obliquity was found.

A curve of penstration versus distance data between skirting plate
and main arwor was fitted to the averages (dymamic firings) in Table II.
This curve is shown as a solid line in Figure 7. The analytical expression
is ¥ =20,18 - ,261 x 3, 00026xR, where Y is the penetration and X is the
standoff distanco (both in inches), and 0 & x £ 48. (The simple
expression Y = 20,11 - ,250X describes tiie data almost as well.)

A cwrve similarly derived from the results f static detomations is
shown in Figure 7 as a broken line., The difference betweon these curves
(fram 3 to 5 inches) is a measure of the difference in depth of penetration
between dynamic firings and statiz detonmations,

4Tre statistical analysis of the data is based on Analytical Iaboratary Report
59’*14—20, by HI‘. Jo So }h“no

CONFIDENTIAL
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Amounts of Stondof f

17

CONFIDENTIAL



CONFIDENTIAL

The data of Table III are shown on Figure 8. The points were plotted
so that results for shell with the same total standoff would have the same
abscissa. Lines fitted to the two sets of data (modified and ummodified)
ghow the effect on penetration associated with the shell modification, The
difference between the curves indicates an effect of 4 to 6 inches, in static

detonations.

It is noted merely that the lower curve in Figure 8 agrees rather well
with the broken-line curve in Figure 7. Both represent data for the ummodi-
fied shell, detomsted statically, There were, however, differences between
them in obliquities and the use of the armor skirt.

Two groups of shell were detomated statically at 48,5 inches from the
min armor, For one of these groups a 1/2-inch skirt was placed immediately
in front of the shell (Figure 2), Total penetration for these groups averaged
7.3 inches without skirt and 7.1 inches with skirt. The difference is not

statistically significent.

A comparison of two test results is given in Table IV,
Table IV. Comparison of Static Detomations Conducted Here and Those

Reported in Reference 6, with 344 Projectiles with Ogives
Intast, at 0° Obliquity.

Average Penetretion, inches

Standoff, Firings in This Report Firings of Reference 6

inches Against Mild Steel Against Armor Plate
0] 17.8 1.4
7.9 — 10.2
12.5 12.8 ———
18 SR N 500
3105 ———— 4-7
48.5 7.3 o

Three important points are brought out in the Table IV. First, both
test programs indicate a marked decrease in psnetration as standoff is in-
creased, Second, the commonly acrepted belief that shaped charges &t optimum
standoff (built~in standoff ¢r O inches standoff in the Table IV) will pene-
trate only about 85% as much armor plate (300 to 400 Bhn) as they will mild
steel (100 to 150 Bhn) is substartially borne out, Third, as standoff
increases the differen:ss between the psnetreation into armar plate and that
of mild stesl becames mors pronounced, This is also accepted theory.

3.3 Observations

The conical-shaped ogive of the 106~mm, M344, HEAT projectile has a
9/32-insh wall thickness. Exoept for the point-inmitiating mechamism (Figurss
1 and 9), the ogive is fabricated from steel, A Jet passing through the axis
of the ogive would penstrats only the nose section (light metal, mechanism)

CONFIDENTIAL
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which 1s about two inches in length. Removing the ogive, for static con-
ditions, increased the penetration 4 to 6 inches (Figure 8) in mild steel.
The tests of the 1844 reported in Reference 6 also demonstnited that a
significant increase in penetration could be obtained by removing the
ogive prior to static detonation,

In the spaced-armor tests of Reference 5, using the 3.5-inch, MR#A2,
HEAT rocket heads statically detonated against a simple mild steel spaced
armor, the gpaced armor tended first to increase the total penetretion and
then to decrease it, with increased space. At 6 inches the total penetra-
tion was about 8% higher than into solid steel, and about 18 inches of space
was required for a 25% reduction, The 106~mm, HEAT, 344 projectile, used
throughout this test, at 6 inches of space, gave a 13% reduction (Table I)
and at 18 inches of spacing gave about 27% reduction of total penetration,

The poor performance of spaced armor against the 3,5-inch, M28A2
rocket head at short spaces is apparently due tc insufficient standoff built
into the round, for the cone used, wheress the 105>~mm apparently has a
standoff much closer to the optimum built into it,

Spaced armor appeared to have nc effect except to increase standoff
and to provide an additiunal thickness, i.e., the thickness of the slkdirting
plate, for the jet to penetrate, Two groups of shell were statically
detorated at 48 inches standoff with only one group using a skirting plate,
The difference in averege total steel penetretion, .2 inches, (Table III)
was considered statistically insignificant. Thus, the effectiveness of
spaced armor in reducing the jet penetration seems to be nothing more than

standoff effect.

Figure 93 Cross Section of the licae Section of the ¥344 HVAT Projectils,

19
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4. (C) concrusrors

Obliquity has 1ittle or no effect on actual penetration when line-
of=jet thicknesses and distances are used,

An average of 4 to 6 inches greater penetration is obtained when the
ogive of the M344,HEAT round (statically detonated) is removed.

The 1344, HEAT round gave an aveicge of 3 to 5 inches greater penetra-
tion when it was dynamically fired than when it was statically detomated.
This increase may in part be attributable to the extra velocity imparted to
the jet by a value equal to the velocity of the projectile.

The offectiveness of any spaced-armor arrangement, against HEAT
ammunition, will be strongly influenced by the nature of the attacking
projectile, particularly by its standoff characteristics. Thus kmowledge
of the standoff characteristics of the HEAT projectiles to be defeated is
essential. The greater the increase in standoff beyond that provided by
the ogive of the 1344, the greater will be the loss of penetrating ability.

Aside from the fact that spaced armor increases the standoff and
provides an additional thiclmess equal to that of the skirting plate, no
other effect on the performance of the 1344 round was noted.

SUBMITTED:

S. M. KEITHLEY
Project Engineer

REVIEWED:

W. C. PLESS W. A. GROSS, JR.
Chief, Armor Brench Chief, Automotive Division

APPROVED :

’

V/ (’ vvt/l,éc,’ S

H. A. NCBLE
Assistant Deputy Directar

for Engineering Testing
Development and Proof Sccvices

-
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CONFIDENTIAL

ETAND \RD FORM NO, 84 APPENDIX A
[ Correspondence
Ojﬁce Memorandum « UNITED STATES GOVERNMENT
MrJDDykstra/ghm/22261
TO « Director, Development and Proof Services DAT” g Juia},ig"ﬂ

ATTN: Armmor Branch

rrROM : Chief, Weapon Systems Laboratory, Balllstic Research Laboratories

SUBJECT: Test of HEAT Projectiles Against Spaced Armor - Project '.EB5-1222L“)

1. In ~onnection with Ordnance Project TB3-1224, it 1s requested that fir-
ings be conducted to determine the stopping power of various arrangements of
spaced armor when attacked by shaped charge projectiles. Results of previous
tests (reported, for example, in AD 1246, "Sixteenth Report on Ordnance Project
TB3-1224) based on limited firings have tended to be inconsistent with expecta-
tions based on static firings of shaped charge projectiles conducted by the BRL.
The object of the proposed test 1s to resolve the apparent differences and to
further investigate the performance characteristics of spaced armor when attacked
by HEAT projectiles. The detailed test plan is provided as Inclosure 1. As may
be seen, factors associated with dynamic versus static firings, plate spacing

and armor obliquity are to be investigated.

2, The results of the subject test will be classified Confidential, its DA i
priority is 1A and funding is to be provided under BA No. 492-2i7-63. /- 5;}7)':‘4 =
2 &

3, Mr. John Dykstra, telephone extension 22261, will be the Weapon Systems
Laboratory project officer and should be contacted for any further details rela-

tive to the test program.

4, It is requested that completed Authorized Test Program Form ORIBG-TF-
997, giving a breakdown of estimated cost, be forwarded to Chief, Weapon Systems
Iaboratory prior to commencement of work on this program. A rough estimate of
the date of completion of the firing program is also desired.

5. Expenditure ot funds for this program will not exceed the agreed upon
total estimated cost without specific authority of the Chief, WSL, BRL.

6. Clearance to commence this program will be furnished by prone and con-
firmed by a second memorandum to Director, D&PS from Chief, WSL, afier review and

agreement as to estimated cost.

P d
'/
1 Incl //”"‘
l. Plan of Test FRAMNI
Chlef BOREE D
CC:

) *

BRL Safety Office
BRL Budgct Office

o -
Joseeye
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CONFIDENTIAL

PLAN OF TEST - 106Gum HEAT PROJECTILE M344
VERSUS SPACED ARMO® - IROJECT TB3-

1. The ammunition to be fired is the 1Ctmm M344 HEAT projectile. It is
desired that all test rounds be from the same lot, including those modified
for static detonation. Ten fair hits shall be fired at each test condition.

2, Spaced plate and target material may be either mild steel, unheat-
treated armor or specification armor, final choice to be made by the BRL on
advice from D&PS on available material. All steel used shall have comparable
characteristics in order to avold differences of strength or hardness level
over the length of penetration. Steel of uniform quality is to be used

throughout the test.

3. Total depth of penetration shall be determined accurately to within
+ 1/4" for all rounds. Basic target shall consist of a pack of plates of un-
iform thickness maintained solidly in contact and of sufficient number to
completely contein the penetration. Thickness of the individual plates will

oe 1/2" to 1" inclusive.

4, Face plates, when used, will be of the same armor as the basic target
and of any convenient area. Space shall be the perpendicular distance from
the back of the face plate to the face of the basic target. Space shall be
maintained by adequate supports between the face plate and basic armor to pre-
vent collaspse of the face plate on impact. Such supports shall not interfere

with the jet.
5. Test conditions shall be as follows:

a. Static Tests:
Obliquity (degrees)

Space (in) 0 45

0 X X
6 X X
8-1/2 %
12 X X
i
24 X X
b. Dynamic tests:
Obliquity (degrees)
Space(in 0 45 00
0 X X X
6 X X
8-1/2 X
12 XM XM
17 X X
24 X X
A=2
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6. High speed moticn pictures (8 or l6mm Faxtax) shall be taken of five
rounds of each of the conditions marked "M' of 6b for det-rmination of fuze
actions and face plate collapse.

7. Dynamic teste (paragraph 6b) are to be fired first, with order of pre-
ference 60, Oo, 45°, ¢ =



ORM No, 84

Oﬂice Memomndzmz e UNITED STATES GOVERNMENT

~ MrJDDykstra/ghm/22261

TO t+ Director, Development and Proof Services DATE: J December 1957
ATTN: Automotive Division, Armor Branch

FROM 1 Chief, Weapon Systems Laboratory, Ballistic Fesearch Laboratories

SUBJECT: Test of HEAT Projectiles Against Spaced Armor - Project TB3-1224

REFERENCE: BRL letter dated 30 July 1957

1. The estimated cost of this progre~ as contained in the Authorized Teest
Program Form da:.=d 19 September 1957 and revised November 1957 har been reviewed

and approved.

2., It is requested that this test be executed as planned, commencing as soon
as possible, DA priority of this project is 1lA.

3. Funds in the amount of $21,930.Th are to be transferred from Project Tb3-
1224, X0 No. 492-318-01, to cover cost of *his test.

4, It is requested that Mr. John Dykstra, Extension 22261, be notified when
ffring is begun.

FRANKT T, GRIINNY
Chief, \WWeapon Systems Laborat
Ballistic Ne.vurchn i 1horatorie o
CC: '
BRL Budget Office
BRL Safety Office
Ch, Adm Div, BRL
Progrem Planning Off, D and PS

A-4




STANDARD PORM NO. 84

Oﬂice Memorzmdzmz * UNITED STATES GOVERNMENT

MrJDDykstra/ghm/22261
TO Director, Development and Proof Services DATE: 17 March 1958
ATTN: Automotive Division, Armor Branch
FROM Chief, Weapon Systems Laboratory, Ballistic Research Laboratories
SUBJECT:  Test of HEAT Projecviles Against Spaced Armor, Project TB3-1224

l. It is requested ‘what the subject test currently in progress be extended
by statically firing 10 rounds at normal obliquity against each of the following

conditions:
a. 1/2" faceplate, 48" space.
b. No faceplate, projectile 12.5" and 48.5" from target pack.

No faceplate, ogive of projectile sawed off just ahead of cone base,

base of cone 21.2", 33.2" and 57.2" from target pack.

These 60 rounds should be of the same lot of ammunition as those used in the bal-
ence of the test if possible. Target makeup should be consistent with the remain-

der of the test.

2. It is requested that an estimate of any additlonal funding required be
submittedi to this Laboratory.

27 @
w?‘& é. € M
FRANK)‘GRUBB“
Chief, Weapon Systema Laboratory

nes
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Tes® of Ii"AT Projictilos feamat Spaced Artior « (U)
Projoct Tb5-11221;//o¢
Cihicl, Joapons Sysicuas Chtof, putcuctive niv,, 22 soptomber 58
Lzboratery, nallistio Ungincering Testing, %5 I Sileituley/fe 2520
Resoaron Latoratorios
ATTl: e John Ykstra

l, 48 por confercnco vitl ifr, Dvkstra, an "esiimats of cost" has boen propared
for the statio dotoration of an additiomal 25 106=ua iiny 1L projectiles,

2¢ Ton of the edditional rownds will bo dstonated to deternine the reductions
of Jet pexstration caused by ths nose section of thae ogive. This will be accomplishod
by sawing off tho cgive just ahoad of the conc baso. Tho smodifiod projoctilo will
thon be dotomtod, at norial obliquity, into & "mild stecl” target et a standefl
equal W tho longth cut off of tho prejo-tile.

Je Tho rermaining wmunodified rounds will bo dotonatod at (he normal builtein
srauicfl Lo determino tho variaticn in jot ponotruticn botwean the two lots of

projoctileo usod in tliis Lost,

Lie Tho tolal cstiimto of costc is F2007.00.

ceC We Ao CHOSS, Jile
LRL Budget 0ffice

A-6

s Y X g z
) ﬁbW’”" b, NEFC LG Lo



SECURITY CLASSIFICATION (I eng)

DISPOSITION FORM L

SILE NO. SUBECT  Test of HEAT Projectiles Aga.nst Spaced Armor,
Project TB3-122
10 Director, D&PS FROM Chief, WSL, BRL DATE 6 October 1958 COMMENT NO. t

ATTN: Automotive Div., Armor Br. MrJDDykstra[ghm/2226l

1. The extensiun of subject test proposed in your memo dated 22 September
1958 has been reviewed and cost estimete per Authorized Test Program Form dated

19 September 1958 approved.

2, Funds in the amount of $2,090.00 are to be trensferred from Ordnance
Project TB3-1224, X0 No. 492-318-11 (FY 59) to cover cost of this test.

FRANK E. GRUBBS
CC Chief, Weapou Systems Luboratory

Budget Branch, IRl
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