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ijArsAa/, th» Haiharlaadt, Franca, and tha Jrlna Trm* Stata
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4. OBJIOT

,Sb daiaraiBa tba balltatio and aatallur.«lo»4 aiu-raetarlatloa
of four foreign halaatt.

Letter u.j. kil/jCj 

lot lad.. •*

1

BUCf£Ri2iO£^

a.i.A. ^758 v.i.. i.a/252

Uorre>.iOiiaaaca pariainliwc to tnla r*cort r"e oont'iinad In 
Appendix e..

SCjtuOiT Q? Hi/LUL'.^q

I. naLliatlo taata parforaad lyainst tLa aide* of tOa ero*r:n 
of tha oaiaaia £sra tda fellovliMC rae'i.Itei

iialnat
i?aaigiatlon

^arufjx
Jatou
Franca
Iriah

Jaliiatic Ii<^U 
Cal. M Flatol aall

833 f/« 
914 f/a 
?4p f/a 
*03 f/>

Avorefc-a *id,c>n»a'' of 
Inpactad Ar»r __

C.C <0"
O.CUS*
C.030"
0.033'*

2, Chanieal BAmXy—e of tha hal?>ata ura ea followet

^r T
• i<-

I'u. i *: c
■^jxyria

ELECTEf??^^
• . ' fc* i

APR 2 3 1985 a ^ ■
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Haleat e ::i j I- Ul Cr Ju > n

ilsretaa .36 .77 .75 .017 .o?;'- trroe 1.15 .05 nil nil
wutob .3<> .50 1.70 .0l!i .010 2.05 .33 .25 nil nli
/resell .9« 1I.S6 .11 .012. .037 .2« .18 .35 nil nil

Voatllator 'oTer 
of ireneh ilaluat

.07 .23 ireea .02b .007 nil .Cb “ nil nil

Irian .»5 li.«2 .27 .013 .cU;> tri.oa .10 nil 3l'l

!&• >r«&Oh M»a Irish hslnsts nr* mur nf ronao/cnstio hi^h 
n&nj{nh«B« walls t:.» wer>u»u Miid uf;.te.. nr» sfils of ’isrl-
trsMtsd «Uh> aissl*.

5. 'r-syrta»** *uTT«5rs ea ercss-ssetl-ns of tn» h«la*t« jcrv# tha 
foLlovia« raault^l

Sar<inaaa Haa^ta ____

Relsat Eoeiewall 0 1-ac^ veil B ■'oalrelmt brlnoU

iiarmaa ^53.5 _ 477-5*^^
Seteh ‘♦9-53.5 .
/renoa • «i-ica 149-251
Irina - 7W5 123-115

4. Tae tbic’.naetea of tna Osrsi*ui and >atoh .nr-l-^eta or« t»t>'
unlfora thro^i^hout tiia croa'-iactioa; th« Onriana ■•‘I'-at bMTia/t r 
it&xiBja T^rla.tl''n la of O.-'XU* nad t».« I>atca VAK'y. Vc*
franen helots'- «how'«i m aoixlaaa varle.tl'nj In cauic* of C.; 13* and 
thr Iriah helaat 0,0lU“. (he# Flfoirea 0, 10, 11, and 12.)

•y, .-Iret iiolaa, auca aa in the j<*rrm fad Irloh halneta nr* 
detriuanif l to bast bnlllitie parforaanda, causinr: team in the jp-i >1 
M.'.tm ik-j;.xeta oacnr naar the*, (haa irlriros 1 and '•.)

b. .- f^ou. eorraiation was fo'xnri ostv«a»*n the o/ Ilirtic IIrIis 
ano ti*e lx'*lcknaa»aa of in* la;mctel oro'.o of the minata, the 
haiaat <.ti>vinK lue i^i^hast bf Ill-tic Holt. (See i'l,nir# I 3*)

f. ..(.stealtlo ateels ar* vary i mnr* deinrsed by partlfel 
panetrstioas eauaad b/ l*ad bail laprctn iiinn are ,#ft-tree tad 
naicnetlft sleols. "o^itlete panetr^tior^ In ---ueten'tlc eteela roMilt 
fro» toe tearia* ©pan of tiia aatal, viereon In li^T.i’nad mnouetic

-iV
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s T . * .'--'-v v—r 

•%«*1« of tho tjrpo «WAioà, oooplot« ponotrntlon» result fro« th# 
blotrlBC o«t of ploooo of Mtol tt&lor tho lorpoat tn*t aro auch larger 
♦ ha* la# 41a*otor of tbo MLlot. 

8//íí-e(. 

K. L. ïiotd, 

P#»onroh Mttallurglet. 

a. (Lw, 
k. mirlieh, 

' Jr. ^eti'llurgltt. 
AWiOfiDi 

♦ 

a. rf. lOr-UiiG, 
Goloaol, Jrda**oo Copt., 
Slrootor of Laboratory. 
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18TS03UGTX0W

V»ur forcicB Q«la«t« w*r« ferverdad tn thin Ar»i>nrl froa Xtoek 
Zaland <krt«iai. Vo ttu<ly Vholr balllstio tmt antrU ir/ieal ehi.rt»et*r-
laVleo.

FHoocrj?..-;
Vu<* four uelBota vor« ouliJ«ct»d to tmllintlc etoalc.-^l

KBd osootro,;rar>uia ruialyaoc, alcroaoo.ilo axaffin: tlon, nnd rtardr.«o> 
sarra/a. .iic aalaot^ wara w»ii{:iad 4i* rocpivasl, .-'r»a a.lan uftar tf.a 
iialu4« w«r* atripFod froa ta» aotal anolla.

1, ^haalcal «.anlyala

liatoa.

2.

‘laa eoaaiflM. uvaXjraoa of th» foar nr* aa nrariou'^y

>Xiiro«ioplo XU»sinctlon

I • .

I
?5¥SJy
t-'/-

Iij'V-I
L---.

a, daraap »t«UioV

Tfea aioroatruetur* of th« fir'nair.t* of
Ki*rt«tjslta »;r.lc.“i haa apfmrsr.tljr baaa larrarad f'X «> r *lailvaljr 1'v 
twapar lara. v -*• Hkiit* 63.) fna hl^n hcran-^ef of
the '/arM>.o leLaet in conjunction vitn ito c* rh:?n .ronteat of 
wonld incleato a low tasperin#; ttwaperp.ture. Verjr fina atrinfere 
of nonaetKllio Inelualona wore fo'ind throtif;r-'"it th« croaa-aoetlon 
of Vne i^erana helael. (Soe Figure 6a.) '.“he-'e -lon^rnted nonaetrlIlo“»
are too flno to b# Tlalbla nt lower ae,tifi«r t'.^n. ( 'ee i'lc-re >

b. >Uch helaet

rh# aloreatrueturo of th^ "itch cintf'Ina r.
;:rfilno;i t**iere<i aartonait* in which fine A.-iohale” arraiies rre •i-',: • 
feraly -lo^ wraad. (-oe i’l(pire 6Z\) ■.’’mr* la «rla« ce of •'r»tiu3'*r
attack jor » (ilaVanc* of rOout O.OOO^* fros h»'tr. virf-'Ce* of tr.e 
R«tal. i^ao rifnire 60.) ?na ateel l« quite crntainlnc w«\'
dlatrl <ated nonaeti-liica. (iee ti/riT'' S.)

£, jTonci: "eltaat

*Ka olcroatmciure of tii“ «‘r<«ucti .lonaiets oX
auatenita iPTliws an A.*.X.A, ^rain alre of 'in. J. t ee n«-ure« 7->.
XlOO, and '0 , <?'y0.) Ho free caroldea are j«roa»nt In the sicm-fr'.-.rt r».

-4-
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£Un£At«A menaMUlllo tlrlac«r« »r« found throu^hont tb« ero**-«»etlrtn. 
(Sm n<w«o % tmá 7k.) Slip lints rttultliif î T -'W colA-woiirln^ r*’*/» 
In twlAtnnt. 

fM vsnlllntcr oortr §f ib» 7r«neb htlntl 
It nndt of t rwf It« tur ton áttp-Arnvln* nttol. 

ttt ri(rar<» ?, 

i* irt ^ >»* ^l*lt Htlntl 

ïbt alcrofitrueturt of Iht Irl«h oontltl« of nun- 
tonlt* lAtrine. BA A.S.T.H. «crtin slit of #2. (üo» Jlifartt 7B, K100, nnd 
Ä3, U$C.) *o frtt oartlAot prt prttmfc. ¥ht tfcttl It rtlatlvtly 
oltaat tonlalnlac wtll dlrptratd fino Inolutlen«. (St« yifur« ^D.) 

' 3» dtrdnttt »tnrtrt 

Snrtattt tnrragri and thltkmttt atanurwmtnt« vor« naAt nloM 
tkrlpt eut tnrooch Iht nlAAle tf tb« htUota. Tb« rttnllo nr« tntuVtoa 
ln flcurtr 9 tnronsb 12. 

yelábl Htafnrttntt 

doljüit nt RtowivtA ■«Blgnt of .^trlop^ . «>k 

Htlatt ttraat Ounct« 

1176 4i.u 
1167 41.1 

ärcn« 

«oraan 
UnttJa 
frtnoh 
Irltn 

1062 36.2 
1000 3j.3 

«77 30.9 
1043 36.6 

5. bartltgt ftunA tn Helft« 

Tat ftlltvlnc nnrtclndt vtrt found on tb« n«ln«tt« 

Otrann - BD546 (IntlAe of orovn) (intld« of crov^) 
totch - J2 (xÄ#id, of oro un j 

frtnth - C. JaPY (Patnlnd ln i>/S- Itttor« on ln»ld« «f îr'-vn’. 
Irltb - f. 4f¡) K2324 (in«id* of rin) 

H407/'?7 

t. »BlllBtlC Ytat« 

rnoto,<»r«?h« of th« b«ln«t« btfor« »nd OolllPt'c 
«re «nova ln /Igure« 1 tbrou^h 4. Btlllntlo t««t« v<*r« cnr4c,;ict«r vrln. 
nrwloBütd cnl. .4¾ Itnd ballt flrod fr'*« i* onl. .1 ‘) r«»olr<»r «t n r- 
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•f 25 f««%. SlrlklKf VftiMlU«« W«r* r*oorà»<l hy Q*rjt« «f na Ab»rd«rii 
•turoMgrapk. OalallaA rtmlt« of tho bslUtiio aro ciT«n bolow» 

RqmUL Ko» 

1 

£. jg»g£ ijUlftfl 

ialvi^r//.8 

8S7 
« 

¢99 

fgwotr*tlon 

Fortlal 

Ooaplota 

r.tmtr*-» 

’flulff* 3]?* i* átaaetar. Iwlr.cl 
IndM/it«! 3/U». 
álfica l-l/V*»!- blown out on 
irmnot nul to«r« »bo ut 1’ 
Ion» •and# on larmoted fi in, 

iliot nnftand thro’.:»-« holnnt. 
rod iitt X/b# fro« n rlv<it 
nolo on ronr «Id» of oolwot, 
«rnduolo* thr#n tnr.r« fro i 
1-1/4" to 2" loaf; rtuiint ln' 
out froo tho rlrat f%le. 

doUlotlO ¡.Ult - 893 #/ö 
»vor«£o Vhlokn««« of Arnu • U.04o* 

b. 

JvOUBij ¡«0, 

1 

2 

3 

aotpfc Hoi—t 

Volad ty y/8 

773 

905 

922 

¿onotrj tlor. 

Fartlol 

fr.rtlnl 

Co*0>lotn 

fc «Mirk n 

Hilf:» 2-3/^11 1» diß^ntor. - 
wot tndwtod 7/V>\ 
ÏJtlrm 3Í* U dlon»t«r. . nl»»t 
lnd*nt*.<d */*•. 
Ploco l-7/8#»l-l/2¢, blown out, 
fralwrt Indmtod l/0!-. 

tolllotlc Liait - 914 f/S 
ArorOfCo Thioluioo« of lauroi'.d A»*n - O.oU?* 

o. froppb tolaot 

Rouafl. Ko. Volooltr f/8 

1 777 

l'onotratlon 

Coooloto 

rk i 

Hit Junction of rU rrd erown, 
Ballot fallod to voo- tirou-H. 
fonr ln ootal «npro*ÍT«toly 
Ion/:. 

-6- 

3SN3dXi lN3WNd3AOO IV UñJIKJOtíddtí 



>oand Ko. 

2 

3 

T»Xocity t/9 ftftrmtlon Raaarka 

702 

797. 

Partial 

Coqplata 

4 

5 

693 

712 

Partial 

Partial 

BuIr« 4^* In diameter, xîelnet 
indfated lè*. 
Balge 4$* ln dieneter. Helmet 
Indented l-S/d"* Kol« in hel- 
■et 3/4« U dienet er. 
Bnlge 3jf" in diameter. Helret 
indented 15/l6". 
Balge 4- la dianeter. Helmet 
indited 1- 3/*". 

Ï4a Teatllator oorer wee blown off on impact of round no. 5. 
Ballistic Liait - 7^ //3 
¿▼orage Tbi «knees af lap acted Area - O.C30* 

d. Irish free Itato Helnet 

Begad Ho. Telocitr //3 Penetration / 
1 
2 

801 Partial 

800(estimated) Complete 

3 

4 

800(estimated) Partial 

800(est laated) Oonpleta 

805 Oonplete 

Bulge 3Í" !• dlaBeti?r. riol^et 
indented ltt. 
Hit if* above rim end *" fro* 
rivet. Ho bulge. Tear 1-3/8" 
r.eross Bade through rivet holi 
Bullet passed through. 
Hit lè" above ris*. Bulge 2- " ii 
diaraeter. Helmet indsntnd ll/K 
Hit high up in thin section of 
crown and passed completely t ;> 
both back and front of helmet. 
Bulge 2-1/4" in diameter. Heir,, 
indented f ". Sxit hole rj/f>K i 
dienetor. 
Bulge 2" in dlnmt'te)*. HeLr t it 
dented j/^"» Bullet fnilsi to 
thru helnet. Tear 1-1/411 long 
roughly parallel to rim. 

Ballietio Liait - 803//0 
Average Thioknees of lapneted Aren - O.033" 
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DiaooasioH 

U Ibi» rtudjr 1% %hm% Inri;* mr in U ota in th* hnrrtnuss of 
b»la«l it»«; to Mt Mia to han mgrvhnr* noir nn r;rnnt no influnnan 
^»ott tho toll litio liait oí él noli urlitinne in thllkniM. ?h* 
Jrwoh wad Iriih Tr— 9toti hilaiti moflid frr* 1?3 tn ?$l Briaill 
■nd tho Gomia aaá Ootoh hilooti roa^od fron Ujy tn ^ho Briiill oné 
yol tho oorrolotion botwooa thiokaoii «nd bolUitio Halt wo« ▼«■ry 
food, «nd oooood to iadilato tho oxlitonoo at n Airoct tmportlon^lity 
bit»««« bolllitlo liait oad thiokno«« in tho !Vht randoi of short 
uiod for hoLaiti, (too Jleun I}.) 

Tho priiMOa of fro« aorbldoi in tno ilutan holoot do«« not 
to aotoriadljr ehoa«« it« bolllitlo p«rfora«nco fron that ditployod 
bjr tho Gorma holait, vaiih bad «boat tho »na« hnrdn«««. 

Toi ou it «ai til holaoti (Frooih «ad Irish Froo Stoto) nnowod ru^rr 
difomatlon, l.o. larcor balgoi nod Aoopir indoototioni, nadar 
boll iapolti thoa did tho hoot trootod /n#rn«tio «tool«, thi« <rr*otor 
dofbrmtioa 1« prob obi/ Abo to »otn th« &ro«t«r ductility and lownr 
aardnoiK of in« «oatmitio «tool« «• wall on thi lai««r thielrnosan» 
of th««« nalMiti «« eoaporod to tu« Cormn nr.d ihitoh holait«. 

-8- 
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Figaro 6 

KlftroiUraofaro of Holmpto 

A. OorilH )U1*oI 

V«rj tMa oloBgoiod aonaoiolllo otrla^or«) found throve ho it 
ero«»-«Mtloa rf holoot. 

XIOOO Floral K.tah MiUUCSl 

B. Mol»»» 

Fino nartonolto. 

X1XO 

Oooaolonal onrii orrSl¿«»o out of oolutlon. 

Flor&l Utah K*-Uo$? 

C. Jntoh iolnot 

.►«ko of oroo»>toatloa ohowlng granular ottf ok to about Q.Otíoy 
bolo« aurfaeo. 

aooc Floral /.toti 

0. JutOh Moino» 

Fino 
XKXXÍ 

«■oito ooAtalning voll dlotributod globular oarbld«-«. 
Floral J.teh hiuUoîli 
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Ml«r»nrtio%wy of iUlwtw 

a. Jrrwicü 

i.a«tcnlt« witA «..S.Ï.K. «rala ait« ko. 7. üongatad »Irin^r«' 
• f aaaaaiallloa tjrploal of lho«« fomd throa^vout «oation. 

»00 >0-1*076 

i 
ï 

B. irlofc y»oo au»o Holoot 

Au«t«ailo «Uh A.S.T.N. «rala alaa Vo. ?. nilp lin«« «vidant. 

X100 IUU»I07(« 

A-iMva *p«olaoat «tohoA oXlormaioljr la ni tal, ai «ral, aaà 
Til alla'a raa^onfe, ropollahad, aai ra>atoa«d in nbav« «oLtitloae. 
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Ml oro «tmatu ra of lielaot« 

^T^no?; 

iaa« no flc»r* 7a. 

«00 10.140*7 

i 

trloh Koloot 

a« Ilffuro 7^. Mot« DMutlni:. 

*o.k>*6 

Aboro opoeiflMo «tohod altoraotol/ in nltr*l, r 1er ni, «ad 
ïllalls'« roKfont, roooliohod and r«~otehod «ith nboro oolrtJon«», 
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C^T 

WAR 

omoß ow fus mwf op orskabcb 

VJ^SIMMO* 

JouW«r 9. i9^l 

¿ubjMtt Jiùralfn H«lB«fca 

lot f;t« wo—iinrtlng Om*rri± 
iu)M. Itlaad Ar««ud# Ao«k I«lona. III. 

th« On——álwg (kn«ral 
V«t«rto«a Ar f «aol, Vu torio«, M*««. 

II TQRf 
<! 

1. Shar« 1« W«lM forvnrAad. Wgr «xpr«»« %• l»ttk ItlAá Ar«a««l 
Mut W WatortoMi Ar ««aal, la tara, «a« á«la«t from «aoh of th« follow- 
lag aouatri««t 

Trane« 
V«tfc«rlaaia 
Irish fr«« 3t«I« 
Oirasay 

?. At Rook Xaland Ara«aal it is r«qaa«t«d that an «xaalnAtloa 
b« aad« oí th« d««lga foatar«« of th««« b«la«t« and that photographs 
aad sk«toh«s b« «ad« for a psrsumaat raaord. bhoa this study 1« coa- 
pl«t«d th«gr should b« ««at to batsrtova Arssaal. 

3. It is r«%u«st«á that th« aotallurcioal eharootorlstios of 
th« L«in«t stsels Ou «xaaiaoá nt »atortoun Arssaal. 

4, ¿alpplag Order S.A.C. iGj? for ohipasnt of hsla«t« froa th« 
Cffic« of ^ai«f of Qrdaaaet t« iîock I«load Ar««nal «ad Pippin«; Crd«r 
d.A.£. iojy for ohipplag h«la«ts froa Hook Island Ar««nal to wntortown 
Arsoonl rjrs Indo sod. 

H/ ordor of th« Chi«f of Oronana«! 

I* en« K. ¿tudl«T 
Lt. Jol., Ord. 3«pt. 

6 lads. A«slstact 
rl - S,0. ¿«A.D, 165*5 in cupl. 
#2 - á.o, S.Â.D. 1659 in tripl. for H.I.A. 

- s.o. 5.A.D. 1659 in dupl. for w.a. 
U K«la«t« by ^hqpr««« 

O. 0. 6.U/707 
P. I.A. 471/73« 
b.A, U31/252 

oonr 
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Ha/2ÿ? CHà/mw 
o.o. ua/707 zad. aiA aá/73« 

¿took Xaiftná Art«Mdv Illicit, librare/ 11, l^M^s 'Jo Tii* 
fi«Mr«lv *»*«*•«• atmmI, w»i«rl»wn Kam. 

r SI ï. Vallrtí» tirt vingft liAT» preparad ftc und ap# 
bAiv. foPv*.rd«<i th# 1 reta* no* Of fie« thi» d«t«. 

2. w#r# «hitroAd >ii« &jr«*n»l *>n ^»bniAry 7. with 
>ftip;>l«*f ^rd»r S.A. r. «« dlr#otftá in th# hrulc latter. 

tfalaata w/d ?op th# Co*arn<Uv5 Oanarali 
(Hm. hy «xnraafi) 

2 Xaola. 
S.A.W lt»W 
a.a.D. 

He%«rt T. Hy#ra, 
l*t. It., orrt. Dapt., 
AaeiatAnt. 

OOJ-T 

aSNJdXi INäWNddAOÜ IV GdJnUOdddtí 




