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Tlw^l Poranrt on Problem B-7.8 -~i- 

1* December 19% 

fompa- 1. on of the Physical. Chamlcp.l. rad Ballistic '..^ 

ProP'irxlae of Tarlous Lot» of Caliber .^S M1911 Pistol 
-. ■»-» f   •>«•    .- .* ■■"» 

Ball Aammnltlon Paed for the Proof Tmtlne of Helaeta ,•   •   ^^ 

ami Bodr Arnor Components ' I'la^-*-*" ^J-.-. 
'"%\D£0 5   1984 "':S: \ -$     m 

\\ Asia«* "~        A        ££ 
ftcaminatlon of caliber .U5 »O.9II piatol ball ammraitlon l-r 

froa flTa different lots rerealed important Yarlatloas la 
ballistic performance traoaablo to dlffaranoas la tha chemical 
eoapositloa of tha load oorsa aad to dlffarsaeas la tha jackets} 
four lots containing gliding natal Jacket« and one lot contain- 
ing copper-clad steal jackets. Ballistic bennrior indicates 
excellent uniformity of projeetilee within each lot. It»» 
copper-clad steel jr.eketed projectiles are most resistant to 
deformation upon impact aad produce tha lowest ballistic 
Halts against Eadflaid steel. Iha projectiles used, for accept- 
ance testing of production Ml helaets are tha softest end yield 
the highest ballistic limits.-^Ia view of the large amount of 
experimental data aeeaaulateerby testlag a large Tariety of 
materials at this areenal»^£t is reeonended that the copper^ 
clad steel Jacketed projectiles be standardised for all        __ 
derelopaent and experimental testing of helmet and body     „n For 
armer materials.     -o.4l 
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I.  Difference« in the physical and ballistic characteristic* of 
various lots of caliber .U5 111911 pistol ball ammunition vere first 
obserred at this arsenal in Hay V)Uk during the bellistic testing of 
various experimental body amor materials. At that time two lots of ball 
ammunition vere on hand at the ballistic range; one consisting of 
preloaded service velocity (S5O-9OO ft./sec.) rounds nnd the second of 
caliber .H5 balls which vere hand loaded into complete rounds, using 
varying powder loads to obtain the desired striking velocities. The 
preloaded service velocity rounds vere employed whenever a striking 
velocity la the range of S9O-900 ft./sec. was desired, vhile the other 
«munition was hand loaded to produce velocities outside thr.t ran/re. 
Reverse ballistic Halts were successively obtained on soae material, 
resulting from partial penetration by the «erviee velocity rounds pnd 
complete nenetratioc by the hand loaded ammunition at lover striking 
velocities. Bormal ballistic limits are obtained by aver?rior.  the 
highest velocity at which partial penetration occurs and the lowest 
velocity restu+.lng in complete penetration, the latter velocity always 
being higher than the former, Investlcatlon of the momaly of reverse 
ballistic limits disclosed importr nt differences in the physical and 
ballistic properties of the two lots of ammunition. 

2.  The lead cores of the service velocity ammunition were found 
to be encased by rildln^ netal Jackets, vhereas the hand leaded 
projectiles vere enclosed.in copper-clad steel Jackets. Projectlle- 
from the two lots vere visually indistinguishable« but could be 
separated with the use of a camet. Ballistic testing established 
that the steel Jackets effectively increased the resistrnce of the 
projectile« to deformation. 1 projectile which deforms less utilizes 
lets of its energy in self-destruction, its striking energy is dis- 
tributed over a smaller area of the impacted plate, and it 1? conse- 
quently able to penetrate at a lower velocity than a.more extensively 
dafordn.? projectile. The copper-clad steel Jacketed projectiles were 
found to be capable of penetrating Radfleld manganese ctsel rheets et 
velocities from 100 to 200 ft./sec. lover than -lldin/; netal Jacketed 
projectiles. The Office, Chief of Ordnance, wa« informed1»2 of the 
variations in projectile performance and it was su rested that the 
copper-clad ste^l Jacketed projectiles be standardised for the devel- 
opment and experimental testing of helmet and body armor mat «.rials 
because these projectiles vere the only ones available at this arsenal 
which could be used at all striking velocities. 

U- 

1. Vtn. i™. 112/3119 (r), 29 V*j 19UU 

2. ■•".A. Memorandum Eeoort So. VAt 710A'35 - •Brllistic Tetts of 
O.OUO-O.O50" Eadfield Steel Sheet With Caliber .U5 Hall Projectiise 
for Development of Soecificatlon Reouirements." Hajo. '•• A. Matthews 
and A. Burlich, 18 May 19»'h. 
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3.  The acceptance tests of the Kl helmet include the ballistic 
testing of a certain number of aemples selected froa each lot produced. 
The Ordnance Department maintains a ballistic ran^e at each of the two 
facilities producing: helmets, rnd all bnllistic testing of production 
helaetß is ccnducted zt  these ranges. Specification AXS-61;^.2 "Helmet, 
Steel« Ml" stipulates tiiat the selected helmets must resist complete 
Penetration by rilding metal Jacketed cnliber .U5 XL9II ball projectiles 
at a striking Telocity of 725 ft./see. lormal production helmets made 
fror satisfactory duality iteel hare been able to meet this test with 
marked success. In October l°/-lil an epidemic of ballistic failures 
occurred at the McCord Corp.. end investigation rsrealed that the fail- 
ures resulted from the use of a new lot of rUdin* metal Jacketed 
projectiles which contained alloyed lead cores of greater hardness and 
resistance to deformation than those previously used. A^ain, the 
increased resistance to deformation resulted in projectiles of greater 
penetrative power. Representatives fro" the Detroit Ordnance District 
Office visited this »reen«l and witnessed the ballistic testing of 
Eadfield steel sheets and helmets with both types of projectiles 
which vere used at the «cCord Cero. 

k.     As a result of the larre number of variations in the 
nhyslcl, Chemie.-1, and billistic characteristics thus encountered 
in different lots of caliber >5 ball projectiles, the Cffice, Chief 
of 0rdnrnce,3»1* was notified of the extreme ur.jeney for standard- 
isation of the caliber .U5 13.911 bnll projectiles used for the accept- 
ance testing of helmets end body armor components and for experimental 
and development work bein- undertaken by the various Ordnance Depart- 
ment agencies. Since a considerable raouut of bnlllstlc data ha/. 
alre-dy been nccunulated with the copper-clad ete«l Jacketed projectiles, 
it was recoTaended that these bullets be standardised for all deveL- 
opmont and experimental testing. The ballistic data obtained to date 
covers a lar^e variety of nonaametic rnd magnetic steels, nonferrous 
aetals» and nonmetrllic «Ht-»rifle. 

5.  It was considered advisable to collect all the pertinent 
Information re^ardin? the different physical* chemical, and ballistic 
characteristics of the various lots of projectiles examined at this 
irsen-1 and to submit this data* with the approv-J. of ts.e Office, 
^hlef of Ordnance, at the meeting of the Keimet Industry Integration 
Coaaittee held in Detroit on S-9 November 19Uk. Captain . ". Hewitt 
at tfcrt time verbally r^caested that the information be transmitted to 
the Of'ice. Chief of ^r^nrace, in the form of a Keaor jidum i'enort. 

3. Mtn. II00.112/T203 (r), 11 October 19^«, See Anpendix A.       " 

'-.   Vtn. U7i.2/li5 g (r), 1« October 19»*, See Anoendlx A. 
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6.  The various lota of caliber .U5 H1911 ball asannition fro» 

which samples were examined at this artm.il consisted of the following* 

Typ« 

1 

2 

3 
U 

5 

Source of Ammunition 

Detroit Ord. District 
■   ■    ■ 

Schlueter Kf*. Co. 

Vatertova Arsenal 
- •     • 

Hfr's. Date of 
Kinufaeturer Lot. Ho. 

wCC f.133 

Hfr. 

''eatern Cartridge Company 19U2 

Tmnkford Arsenal FA-S-I505 19"*U 
Remington Ann Co. 1209 19U1 

Frankford Arsenal -•A-13^9 1942 

Frankford Arsenal Unknovm Unknown 

Types Hos. 1 and 3 represent the properties rhich alwry* hare 
been rnd are currently beinc used for the acceptance testinr of Ml hel- 
nets. Type Ho. 2 is the new lot of ammunition which« when used at the 
HcC rd Corp., resulted in a succession of ballistic failures vhleh were 
subsequently traced to a change in the belli -tie perforaance of the 
aiamnnition resulting fron nn increase in the hardness of the lead core. 
Type Ho. U is the preloaded serrlee Telocity gi"Min,- netal Jacketed 
ammunition avallrble at this arsenal» and type I). 5 consists of the 
eouper-elad stoel jacketed urojeetiles used fcr the preüt orjorlty of 
the development and experimental ballistic testing of heln#t and body 
armor materials conducted at this arsenal. 

7.  The tests conducted upon sample« of the various lots of 
amaunition consisted of the following;} 

a. Chemical analysis of the lead core 
\   Cheaieal analysis of the gildlnr aet.«l Jacket 
e. Hardness surreys of the various eoaponents 
d. Thickness measurements of the Jackets 
e. Determination of ballistic performance ajalnst 

H-dfield steel sheet. 

To obtain hardness readings» the bullets were sectioned 
transversely Just below the egiva. The bases and the cut -«urfaees were 
ground to produce parallel plane surfaces» and the seotioned surfaces 
were netallocraphlcally polished. Hardness impressions were made with 
a Enoop hardness indenter under a load of 100 grams. The hardness 
iapresslons are in the form of very much «located diamonds, the major 
axes of vhleh are measured on the ground (last of a microscope camera 
at a magnification of X1000. The Knoop hardness numbers correspond 
roughly to Tickers Pyramid hardness numbers ond Brlnell hardness 
numbers, particularly at lower hardnesses such as encountered in 
nonferrous metals. 
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Hoekwell H hardness reMin*s (with l/S" iiaaeter bnll 
penetrator and 60 kllorraa load) wer« attempted upon the lead cores 
bat were found uarellable becnuse of the narked ability of lead to flow «        | 
tinder relatively lischt loads, causing the dial indicator needle to '■;.•. 
noTe constantly ifter .ipplic-.tion of the lo.id. ■•*.•'•""*-■•! 

^ .v .■• .*• 

The thicknesses of the «tiding metal Jackets rnd of the compo-       !•'.'•".-"v- 
nents of the copper-clad steel jackets were measured at the ceae tine 
that the Xnoop hardness impressions were aeasured. *   | 

The results of the test« performed upon staples of tht 
various lots of ammunition are reported in Table I. All values of 
chemical analysis, hardness, and thickness measurements represent the 
averwre of determinations upon two randonly selected projectiles fron        i'•-••'■'"'• 
each lot. In no ease was *ny significant difference noted between j- , 
projectiles fron the same lot. Furthermore« the ballistic behavior 
indicates excellent uniformity within the lot. The ballistic 
characteristics were determined from firing at fron three to ten sheets 
of fully annealed Hadfleld ainganese steel which were O.tf:^ to 0.0^" 
in thickness. 

»'• ••.*'•.■ 

r, 
r. .- -\. 

8, Xzamination of the data contained In Table X shows thrt 
the chemical composition of the leM cores definitely influences the 
hardness. The lead cores of types Boa. 1 and 3 ere relatlrely pure, 
containing more than 99.955» lead, -nd hare hirdceeses af 5«0 and 
5.2 Kaoou. According to a handbouk published by the International 
Ilckel Company*, chenically pure lead (99.9$ Pb) has a hardness of .6 k 
5 Brinell. '?heee data indicate the correlation between Xnoop and ov*v 
Brinell hardness values over the low range of hardnesses. The lead *-?&£ 
cores of types Hot. 2, U, and 5 contain fron 1.73 to 2.29J* antinomy ''v'vc£ 
and fron O.OU to 0.8l»> tin. both of which elements are hardening £-£*&• 
agents when alloyed with lead. The harines* of these letter bullet L' '*"*''' 
cores are 10.0 to 11.6 Xnoop.                                     t, , ,| 

}''•*!"''.''". 
9. The compos It lone and hardnesses of the gilding netal jackets : ;•'•>> 

of types Rot. 1, 2, 3, and k are relatlrely constant. Although there /•"•••/•" 
it a variation in thickness of the gilding netal Jackets between 
different lots of assault ion, the variation is not believed sufficient 
to exert more than a slight Influence upon the deforming characteristic« 
and ballistic behavior of theee projectile«. The copper-clad steel 
Jackets of type So. 5 wer« probably designed to conserv* copper at 
the tine when copper, because of excessive demand, became a strategic 

5. "Properties of Some Metals and Alloys" - International Slckel 
Company, Inc., lew York. Published in I9U3. 
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metal. In «pit« of the fact that the steal has a very low carton 
content* it la significantly harder than the rildin« metal, averaging 
290 Inoop whereas the latter has a hardness 0* 150-1S0 Eaoop. The '" 
combination of harder Jacket and harder lead core causes projectiles 
of type No. 5 f-« to considerably nore resistant to defo rantion than 
all the other tyoes examined. 

10. Examination of fzt ballistic data in Table I indicates a 
definite correlation between projectile hardnee« »nd bpllistic Holt 
obtained froa firin." p% 0,0W*-0.0U5* thick annealed H»»dfleld manganese 
steel. The harder the projectile, the lower the ballistic limit, see 
Figure 1. Typ» 5 projectiles produced a still lower ballistic Halt 
because of the added stlffnees resulting froa the steel Jacket. 
Photographs of samples of the various projectiles after iapact against 
a 0.<&5" thick sheet of tit.itleid steel at striking velocities of 
1000-1050 ft./sec. are shown In Figure 2. The large variations in the 
degree of projectile deformation are readily apparent. 

11. The variations in the physical, chemical, and ballistic 
characteristics between different lots of caliber .15 toll ammunition 
make it mandatory to standardlte the projectiles used for the testing 
of both production helmets and experimental aaterials if comparable) 
data are to be obtained at oil tiaee. In view of the lar;e amount 
of data accumulated at this arsenal with copper-clad steel Jacketed 
projectiles, these projectiles are recommended for development end 
experimental ballistic touting. 

a.fcUu. 

1. L. MBD 
Bes. Metallurgist 
Acting Chief, Armor Section 

A. Horlich 'vvv 
Assoe. Ketallurglst •■/•'/-/> 

AFWDTEDi 

S/./dLc. Q 

V V V ' 

>:>■:>: 



■p^p 

I 

6 

i 

o . 
• 4* 

IS 
•0   O 

: 

k V« «4 

IS» 

P! 
i-t o o 

-a- a 

k 
ft! • 

o o o c •    •    • 
CM O O 

I« 

CM       -O 

o  • • " oo i 

3 I"' 
■I ^g* 

St 

1 
k 

J3 

«4 
o 

•4 

CM 8*0*8 • • • 
(MOO 

wood 
ONO £ 
Kt       4* 3 

1 

i 

s>o £ 

4*   • 

38 

2** 
4* Vt 

*4 

5« 
i 

o 
do 

n 

«4 

I-5 

1J 
IS 
5 

■Mil 
0\O  k 
«0 4» 

*«* 

-II 
1° 
ÖS 

§3 Ik Pi   f^J« f^ 
CM  OJIH|  COO •    • 

• • 

12 

0. 
& 
u u 

k —        k 
k   •   •  I* 

4»   ?*> 

U   0.H 

if. 
4 k 

_    B   k   •     r.    _    _ 
K • • M   p.4» o 

3t$3 8-8 
M   k   k 

• c 

°.    CM 
s 5 

°   Ä 

CM 

CM     K\ 

(2 
II 

J 

If 

I   5 

CM 
O 

i 

o 

lb 

o 

o 

CM* 

1 3 

1 

CM 

♦I 
O 

-a- 
H 

'S 
0 

«4 

e 

4* 
C 

as 

r4 

♦I 

♦ I 
VN 

**l 
*J  «J • o 
i So2S 

4* «41 
? • • 

«as 
4» 

*■-•.. 

_:•••-- 

■.v 

»• >•.■;.• v 

• •-.•. ••• 
•. •. •. -«• 

rr* 

v. 

i 

.♦■.•-.•-.•-. • v 

X* N* •/ •,* • t; 

f.v.- 

"■   •    ~   4»   ". •    ~    *    " 

.1*. 



. ------T;7 »N^pi'i. -      »I1 ■ ■ . I.MIM   .11,1 

_____ _j        1       ;      ■   ■__      j      I       |       i       i       '    ■ i •; 

1150 

•       • 

_._. s..: 6. _7_ _a_  S- to . y/    /r . 
i ! AVoflg   H**t>»e»   a*   U»t>   ram 

£____t q____t ät+/iisY-~ iMtaJ-9—mx. -*«*- 
Httnnn't? Jrrm- AMP tu—O—oi ttn/r/ti\ mrri of. 
attain* tkm. uneMwrieo1 cäu .4s~l/wwi AMI ammana/t I 

i 

~l   i'i   !   1   i  !.!■>  1-i  i- 1- [ 
i 

ä  .• •• ".■ •»* 



1045 f/s. 1036 Vs- 

OLD PROJECTILE    N£W PROJECTILE 

JOFT LEfiO HMD IEAO 

DETROIT ORDIiRHCE 0157. 

loo4-#s. 1016^. 

G»ID»*« METAL     COP«f*-CL/»0 

JACKET STKI. JACKET 

• - 

* ■' * 

• ".*'* 
• ' •* * 

;   h 

Deforaation prcdnced men impact asalnet O.OU^" thick anae.-d.ed Hedfleld 
Qaaaanese steel.    Busbere wider tht projectiles are the striking Teloc- 
ltlee.    Partial psaeferatloa of the sheet steel resulted la all eases 
except for th« copper-clad steal Jacketed projectile* which completely 
penetrpted rad was stepped by another O.OU5" thick shett placed one 
foot behind the first sheet. 
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COPT 

IMM2DIAT2 ACTIOV 

SolUTtt/IUt/atlc 

ft». i»00.II2/3203 (r) 
«boratory(SLR) 

11 October igUU 

Subject: Steve to Talid&te Svaluatlons of Heeletence 
Characteristics of Light Armor Materiell 

Tot     Chief of Ordnance 
Amy Serrlce Porces 
Peatagoa Building 
Washington 25, B. C. 

Attat SPOTS . Major Clark 

1. Urller thle year (29 Kay I9UO there was reports* to hie off lee 
(Vta 1*00.112/3119) laetaneee of errore la evaluating the resistance charac- 
teristics of light armor aaterlale vhleh may ariee fron a variation In the 
physical properties of test projectiles. In thoee lnstencee the errors 
vere attributable to the change in the Jackets of standard cal. .U5 hall 
projectiles fro« gilding metal to copper-clad steel. Fortunately thle 
substitution ir» discovered before the errore were incorrigible And before 
too aeny erroneous evaluations had been aade. 

2. Currently there has coae to the attention of this laboratory 
the Introduction of another variable—» change in the chemical composition 
of the lead vhlch greatly increases its hardaese——in a lot of gilding 
metal Jacketed cal. .U5 ball projectiles supplied to the Detroit Ordnance 
District for use in the acceptance testing of helmets. 

3. Seither of the above variations had been brought to the Attention 
of the recipients by the suppliere end the differences rare discovered only 
as the result of fortuitous combinations of circunetemeee. 

k.     Although it Is realised that such variations In an anti-personnel 
projectile are of little significance In service, it is to be regretted that 
projectiles should be thus indiscriminately supplied to armor testing 
facilities. The successful conduct of programs of development or procure» 
meat of ordnance material should never be left te the verrxies of fortune. 
Their successful conduct is, however, vitally dependent upon the procure- 
ment cf projectiles of constant physical characteristics so that the 
relative resistance of various materials may be evaluated as valldly over 
a period of years and at various establishments as they may be oa suo- 
ceesive teets coaducted the same day at a sinrle facility. 

r.v. 
.V.V" 
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Step« to T^lldr.te 3Y.*luatlons of Resistance 
CherftCteriatlcs of Li^ht Amor Materials 11 rctober I9U 

?o:    Chief of Ordnrnce, A.3.F., Pentagon Bid*;., Washington 25, D. C. 
Attn:    SPOTS _ K«Jor Clrrk 

5.      It la, therefore, urgently eur/rested that -tens fce taken by hie 
office towrd the nrocurcnent of .1 lot (or lot») of eil.  J-3 W>11 projectile? 
of constant phyclcal properties of rufflcient number to -nticlivte the needs 
of development rnd pro«f facilities for several ye.«.rs.    It la further su?»- 
'»ested that this lot (or these lot«) be speclfie-.lly d»si~nr.ted ,"5 res-rved 
for armor testlnr mi tto»t measures be undertaken to rar.ure the inviolability 
of fu-h r. designation.    In the Interest« of preserving the v«>lue of extrjit 
data It Is sur.-eoted that "njeetilei*  'unllcatliur the physic-1 characteristics 
of the projectile? uie«* to sruns the current dat» be the mbject of procure- 
■ent.    armies of «meh srr5*»etile* pre Inclosed.    It lr contended thet such 
steps will ensure v-li<". «-vrl'tntleii of the resistance c'-vrrcterir.tlcs of 
lf.-Ät rroor naterlrls frr several ywir*. 

froa such .- lot (or l">t«) of projectiles,  this lrtorrtory hr>s 
current ne»4 for »bout tvo ♦'•"Usrnd (?0Ö0) nrojectll-s.    "?!•• resistance of 
Mt office in procuring thin number of projectiles '•unllc.-tln/: the staples 
inclosed is hereby solicit»^. 

Tor the Coma.-a4in<; Officer! 

3 Inelt. 
Cal. .U5 ProjectUat 

H. A. HATTiiafS 
K*Jor, Ord. Dept. 
Assistant 

y//////"'"-y 
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COPT 
Hurlich/3.?./avk 

IK-3DIAI3 ACTIOB 

wtn. U7i.2/^y.g (r) 
I»aboratory(2LR) 

12 October l^U 

9ubject: Tnriatloni In Physical rnd Ballistic Propertier sf 
Caliber .Ü5 Ball Projectiles Used for Acceptrace 
Testln* of Belaets 

Tot     Chief of Ordnance 
Amy Service Forces 
Pento-on Building; 
Washington 25, 0. C. 

Atta: 3*0X3 . Major ?. M. Tolberg 

1.  Ballistic test« conducted at this arsenal for Mr. Dioury, Resident 
Inspector of Ordnance at the McCord Radiator and Kanufacturlnc Company »ad 
Mr. Baldwin of the Detroit Ordnance District Office deaonstrr.te the urgynt 
necessity of standardisation of the caliber .U5 ball projectiles used for 
acceptance testin« of helmets ^nd for experimental firing; propraas such as 
hare been perforaed at this arsenal. 

Z.  A reeent epidemic of brills tic "allures at the KeCord plant has 
been traced to the use of a new lot of caliber .1*5 *«11 projectiles vhich 
differ froa the previously used projectiles la that the lead fillinr is 
alloyed with 0.5? tia and 2.155 antimony, resulting in a substantially harder 
and acre ri^ld projectile of creator penetrative power. Tests conducted at 
this arneaal with both types of projeetllee indicate that the hr.rder projec- 
tiles result in an 8.U$ löwering of the ballistic llalt vhen fired at fl.-»t. 
annealed helaet steck arers/^ng 0.0^5" i> thickness. 

3.  The anjor portion of the ballistic testing perforaed at this 
arsenal upon helnet steels and body amor eoapoaeute of nuaerous tyoes has 
involved the use of a third type of projectile; a copper-clad steel jacketed 
bullet rather than the rilding aetal jacketed projectile* This problea of 
projectile variability has also been brought to the attention of Major Clark 
of the Shall Aras D^relopaent Division and saaplee of :he projectiles cur- 
rently beinr «ployed at this arsenal were forwarded to hia with the sag- 
gestlon thrt they be standardised for the developaeat and testing of body 
emor coapeaeats. The continued use of at least three and possibly aaay 
aore types of caliber .U5 b-dl projectiles» each of different penetrative 
power* vill create an enoraous naouat of confusion, will lead to the 
accumulation of coefllctinr rnd unreliable data, a ad will elialnate the 
pos-lblllty of determining whether iaprovaaents la the ballistic prop- 
erties of personal amor components had b»ea aade throu -h the years. 
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Subject:    Variations in Physical and Ballistic Properti«3 of >llber .U5 
B-ll Projectiles Ur.»d far Accer.t.-uieo Tnstln'' if   ""lvrti 

12 October ISkh 
To:    Chief of Ordnance, A.3.*., Pent»*:en Tid>... Washing« 25, D. C. 

Attn:    iPOIS - Major P. M. Volber» 

k.      On the basis of the tests conducted at this .»neon!«  the Detroit 
Ordnance District Office will remxest that his of-"Ice apnmve the lowering of 
the acceptance testin- Telocity currently emnloyed for helnctr. fro» 7?5 feet/ 
second to r.fi5 feet/second; a reduction of 8.l£.    This reduction will prrply only 
to the new type eliding metrvl Jacketed projectile harlxi" the 5 wrier» alloyed 
lead fillinr,  -nd will rerulre further modification upon the change to either 
the covner-clsd steel Jacketed projectiles of the former Killing aetpl Jacketed 
soft lead filled bullets. 

5.      It is eonseouently recommended thrt the Ordnance Denrrtment take steps 
to obtain a sufficient sutmly of standard callbe- .l5 ball oxnjeotlles for issue 
to oroof facilities enured in the testing rnd development of h»lmets »nd body 
armor.    Because of the extensive amount of bplllstlc data accunulated at this 
arsenal with the copper-clad ste?l Jacketed nroj^ctllen described In pera^raph 3» 
this arienal su.»rests the 't^ndpCitation of this projectile. 

for the Commaadln- Of/leert 

V. A. HAITHSfa 
Hajor, Ord. Omt. 
Assistant 
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