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WELDING OF ARMOR e m o ﬂi e

Summary of Ballistic Test Results of Homogensous e
Armor "H" Plates Welded with Ferritic Electrodes and Tested at
Aberdeen Proving Ground During the Period of ])t i

25 February 1943 through 25 February 19Uk -
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OBJECT
To tabulate firing record:data for subject plates and to present
a brief summary of shock test results. 3 o
DRCLASSIFIED (% s
SUMMARY nob DIR B200.9 7 \f-f‘

-

1. Data from 125 Aberdeen Provinéuafbﬁﬁd'firing records have
been tabulated on attached charts.

2. The mangenese-molybdenum ferritic electrode with stainless
type coating, which appeared to have interesting possibilities in
earlier ferritic %tests (Report No. WAL 640/73, 26 April 1943) has been
further improved and plates welded with one brand of this electrode
consistently exceeded ballistic requirements for equivaelent H plates
welded with austenitic slectrodes. Some very favorable resulis werse
ovtained for plates welded with a second brand on 1/2 inch thick armor
H plates.

3. The necessity for special precaution in use of all ferritic .
elegtrodes, inoluding a preheat of 200° to 300° F. for welding of
heavier gage 1—1/2 inch thick) plate, and the failure of ssveral
brands of electrodes of the same nominal alloy and coating type to
glve consistently good results, are evident reasons which prevent
extensive utilization of this type of eleetrode for welding of armor.

4. The practice of grinding the weld reinforcement flush with
the plate appears to hHave more beneficial effect.on ballistic per-
formance than any other wariable.

5. Preheat (ithin the range used to prevent weld cracking) and
armor composition do not materially affect ballistic performance for
plates welded with the best ferritic electrods. MAdvantages are ap-
parent for liberal root gep and for use of combination of beads and
weaves in body of weld and annealing bead technique at crown.

6. Ballistic performance of one plate welded with the best

ferritic electrode and given a full armor heat treatment after welding ‘
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D. Remarks

Any comments on chipping, grinding, and other special techniques
used, not noted above but which might affect ballistic properties of
welded armor plate, are noted under “remarks."

6. Heat

@ Preheat and postheat of weldment are tabulated.

7. Ballistic Results .t

The type projectile used in testing is noted for each plate. Hits, o
velocity, and location of each, cracking-and remarks on cracking, are |
recorded. Symbols used are as follows: '

H. - hit

F/S - feet per second
L.L. - left leg

right leg ‘ i
crossbar i
location v
right of s
left of b
on weld
above i
below i
running from or through impact

not running from or through impact.

[ I S N U I O T O A |

Types of cracking: :

i I - Weld (includes weld, fusion zone, and heat-affected wzone.
I cracking within 1/8 inch from weld)

i IV - Star plate cracking

V - Linear plate cracks.

Cracking is measured on the back of the plate.

8. - The remarks on cracking and results of radiographic examination
are recorded in the last column. P signifies the welded plats rassed
radiographic inspection, and F that it failed.

SPECIFICATION REQUIREMENTS FOR "H" PLATES
WELDED WITH AUSTENITIC ELECTRODES

Figure ii shows the construction and intended aiming points for the
i ballistic shock test plate.

As of 25 June 1943, the following requirements were in effapt (as S U@
abstracted from Specification AXS-U97, Rev. 5, 15 December 1943):. "

- iii ~ o \



















ki

|

i

!!

i

"

I

ATH~-00

|

F

.

M

g

.

al

i

i

|

i

i

i

i

|

y

i

"

B¢ aday
L X S33TUT®1S
r— *sinoy ¢ aWiq JUIPUIIH °Q SHz *SHIOM
FFIil I .mooom - 4,002 °sanoy 2T °D pusaeduR{ - -4 SATI0WOO0T
5 5 oc® o0z af wor/e o2r ‘H0® "3 uTMpTEg
g4| I gg 082 aqF u¥/T III ¢ OIS * 692 Yoed *dI0p s09dy
¥l A g 082 ®Y W¥/T : Buipufay dge0° 692 898d °Q suog ¥
|1 02 002 ®Z e¥l/e I 2 *Bu[3ano §210° - = = *D} uo3ssSIa AJusy
: B2 08T =7 W22/8 I °1 SmeTH D 1963 " uMOuy 0T g9
aUON °g i W¥/T g THBL T 4 g ¥/21/2
I auoN v s M — Y g w2/1-7 ¥ oe3T ¥
*SInoy ¢ sulg FUTPUIIS g
4,022-4,39 *sdnoq 2T D ATE-Oa UMOW 10U 4
08 088 Q2 W¥/T ad£y, "1z 4 *SHIOH
g2 081 a¥% «I1/¢ III °¢ S$S8TUTEAS 082 ¥oBg 3ATA0MID0T
& oz a1 /1T S 082 @08l °Q uTMpTeg "4
{ 82 002 aqF 497/¢ DPUBUBRUBK ov2° 0 *dics s00Jy °3
“S)oRI0 pTaM | & 002 ®l wdt/2 III 2 “BUT pUTIL CHOE * 90 LY Ut TUHAnel
A TAAT 82 002 ®l W9t1/¢ *BUT1II00 s20° 189¢- 20" 8810° ? SuU0P °Q
I |ddl g @ 0¥l ®BIL a2g/8 II T UWET] D wigr 1 1372 WW9°T 9 Mg "D
A (dHE uoN ‘g d u8/T g 080° II1 % g ev/oe/1T °dg
T 1dnl QUON Y .f AT GO Y 4 w3/1-1 ¥ ZETIV Y
ied i epRl plem JrRISSOoJ4D 1_
*say ¢ swrd Buipwiag °q | ATEI=DG
4,083-4,84 "sanoq 2T D adAy, uMowy 10U ‘4
1 sS9TUTe1S 1°0g °X
@ 03 a2 a¥/1 i SHZ 262 Wosg “SHICH
g2 061 Qq¥ «91/g III ¢ ! pUsUEBUBA 382 sumd °Q 2AT20W0O00T
0= 092 Q31 WF/1 OHLZ * 068z ¢ ulRpieg
. g2 002 av aoi/e *BUTpUTIg 4920° N2 e *daos souay
“£375010d pum 82 002 ®1 e9l/¢ III -2 U500 $920° 1002 °T *dIo3 1881y
BEIS 23BISPOR I 3 gz O ®1 a91/¢ oWRYd ‘D 158¢° 4970 §s2C* *IlI-aldsuseD
W ovl BT oWw2g/S JI T #8/1 °d UMSe ° T 1SLC* TlgZ * 18
QUON °g g oraeiing 1% '8 eH/P/0T
SUON V] v Ad 09 °¥ El 83/3-1 ¥ 276 O
I T SYHYNIN -0
AdNIyuIdnar
! SSYd HILINI ¥ INIL DKIITI& TI¥YIOL "3 HON3NO 3RIL “dH3L
w 3dAi NEOMD @ INIMLYIYL 1l¥3R 4 BOLlYDINEYL WORHY °&
“ ddAl AGOH -2 AlIv¥y¥lod S$s320Hd 3 “do4® AGCELID3ITI "3
1 H ddAL LoOoY "1 HOIlvd¥d3add 31¥1d "2 P INIBHAD HHE 4 Y3HALIYINHYN ¥oRdY "Q
G 3 w._‘mmi.._. “dXY_JdAl ON "3 JZ1S NOILISO43d "4 dvo 1004 ‘8 ORILYOD * LINILHOD NOHHYDS "3 ‘ON 3L¥1d "D
N SUN D LSDd ¥ S$1SSYd 32¥Y4 1004 °3TONY 3MYN 3dYHl ° 3431 "8 1S3y 40 alva e
(D17 S1 71534 DIAIYAI0IAYY H 4G NOILYIOT (" TI4 agd ‘v OHIXZYE “y| 43QATONI "3A00UWD ¥ 2dAL SSINXIIHL A1¥1d ¥ -ON Qu0I3H ONIMIJ Y.
DHTXIVE) RO SXAVAIE $17nS3d O14S1TIvE 1V3IH T zangacoad. oONIGTIA NoISIg INTOT viva 340415313 Vivd HORAY NOIIVOIZIINTAT !

L

|
I

l

Ll ol





















































































"

ey

il

NRIRINEE

P I

bl

e

T

it

kA

e

!

AT

i

P

ji

i T

Ll

i

il i

ki

i

fiibl

i

dial

T

Ut

Ui

K

Rl

Gguikid

AP

T

il

i

(iR

il

1

i

i”,‘

ff[»'r?lf‘?ﬁ?!ﬂ

Ft

i

‘06
H Te18H DIoH#
JHSH afodd ¥9-H IH s_ﬂn\nh
el )
— [
a? | II|G0T|a% [uf 8943 9
1
3% 11 |dmT{af %1982 ¢
‘SJnoy g auWll 100D JIY °J4
f 1 ‘DOACWA] JUSODIOFUTDI DIOM AR 00 Q) /T 74,008
uE9 uf 1 8098 ¥ *8A00J3 DoBN03 sWBTS *d Elyut £eadg” -ayq
"4 08T = (08 S S¥ST D ssatul®ls 0] 2/T 4,009 °4] *oul °0) “Bug
a1 og P00 €81 /T 1827 °d H0-g -3 mofasnque) 4
voysounf a8 |2 ¥¥ 2098 ¢ 92 - 012 €82 «81/2 *{OWD% * g9 aoed °g| “oUI *0) *Bug
1087d 1B HOBID 02 - 002 Qi u¥/T ‘798¢ 20 uoyasngmoe) ‘3
a%/T PUB JBQSSOJID a T 92 - 012 @2 aB1/2 III "2 Burpurap ‘UNGS " T) (x280° *daop 18918
ul YOoRID &¥/T 10T «F (298 2 02 -002 e WW/T I 2 Surain) *{0HEY ° ‘OHLT = *1088° s9¥®T 1B3dD °Q
£17s030d pue Bels 92 - 0T2 ®T &907/2 I °I ameld *0 ‘1812 ° ‘TS6L°‘UHBS °) VSEEgUN °D
JO 1UmouE® TTBuS aly suoN-g g ag/e ‘TGO °T) AI-¥ g ev/21/8 g
gdsaSolped DaTIed 09 luF 828y T|9WON-Y T903S WOQJeD ¥ AS 0 ¥ d 7 a2/T 'V 98L-aV V
5TT 400 {¢Id Hg-H|2H jmue
0 i
45 a¥¥| 0L 9
a1
249 ¥2 1189 ¢
a H
uds %2 PI93 ¥ "N UAWIIJIOIUTRI pIoMm oul °0) “8uly
QACUAI 07 ‘sSanoy g ouwrl ATY Toflsnquod o
a |y 3upurad pue 3urddiy) g od OV °d —— °J| *oul °0) -Buxy
2T hEl ¢339 ¢ 4,081 - (08 *sId GO D om[T “H°0d % UOTISTQUOD °F
08 --002 9ST u%/1 §seTdfeag8 *0 — *q| °d10p 13218
G |y 0g - 002 8T o%/T 1 -2 3uTpUTID 2137 °d g2° "o uriysneI
88 big 3982 2 02 - 008 B8 o¥/T I °2 Surian *{0V* (osg * ¥ sauof °Q
£1780306 .mhl 0g - 00¢ BT #%/T I °T smwely 0| ‘ISL¥ ‘W ‘7802 * *THO2°T) YITRN 0
Jo qumcwe TTeWg a¥] | II n T auoN ‘g S e8/g “d | 46°T0T1°) 1114 g gv/e/s g
ydeaB0ipel PIssET 21| 14wl el et | 9292 TjemoN'Yy 13998 WOQJBD °Y A8 0¥ Y i 4 83/T ¥ 8L~V °V
- - T SIUVRIY -a)
IHALYEIdNAL
SS¥d UALINY ¥ IWNIL CNIAT3IR IVICL '3 HON3Ad IMIL “dN3L
JdAL HEXHD "¢ IHINIVYIUL 1¥Y3IH 3 HOLYOIUaYd uONuY "4
3dil 1408 ‘2 ALlIMYT10d $8300¥4 2 “¥MO3R 2d0¥1D3ITZ "3
3dil 1008 °1 NOIIVUYd3ud 3L¥id "D ? 1#3yund g HHE °QC SIVALIVIAUVR wOomuY . "Q
5 [P vepe A 'dHY 3dil oM "2 IZIS MOILISCS3A g 4¥D lood g DRILYD O LHILMC) HOGYUY¥D °D *OR 3rL¥1d D
| . LRY il [O07°@ 2 {77817 B4 isod ‘g munmE 30¥3 LOOH ‘I19EY IEYN 3avul ‘g 2diLl 9 183l 40 31vd "4
{213751705373 57184V ¥D01GVE]  DRINZYED {4 40 KOIIVIIT \CTHA | B | qug -y ONIAJ¥E '¥| QIANTONI "3AOCED ¥V Adal "¥| SSIAMDIAL AV c¥| O SLEII¥ DMINIL ¥
”. "DNI¥OYUD MO SYAYRIE $ITI0SEE 211SITIVE Fazedr) JenqI20ad INITTIIA NSISEq 18108 IVa@ 9aCE:287Y viva I03%V BO12¥IIaliiRel




"
|

L

!

I

e ‘16

= Ter0W Dlamk

W TT99af0id G- [HH WILE

W a T, mneo

W u¥ II| O {u%T] ug 0022 9

= h 1 pse

= uS ud P0LE | S

= n 1 “8uTpUT IS

= ] LEZ (9803 ¥ pue Rupddiyo-sanoy g awiq coul *0y *Bum

E ‘DOAOWSI UAWRDJIOIUT L U071Snquo) °4
= a D94 "9A00J3 DeBNO3 suWeld 'Q oul -0y -Bum

= aE6| X BOSZ | € .,moomﬁ - 06 *SJg O01°T D AT 00 °d uorisnquop 3
= og -%00g €81 a¥/1 amyT — 4| -daop 1e91g

= a 2 0g - 002 BT WF/T I g BUIPUTIH SSaTUTBIS D -— "3 STOUlilTI

i S 2% 232821 2 0g - 008 B2 F%/T I 2 3uraan) 122T d 8¥v2 @084 °Q -3783uWIe) °Q
=8 Bels 0g - g ®BT &%/T I °T ameTd "0 |* (OW9¥ ° ‘UK —— D VSEGOYN °D
= 10 2unomws TTRUS Lo 9TON g g «8/2 *geg° ‘mise 1) -4 g ov/21/8 g
= UydeJdoiped passed W EG ¥l F3G2 | T | oUON'Y 19915 Twoade) 'V >moow v A7V 2/ Y e8.L,-av °
= aT1192008d $9-A 34 ulisg 100D 4TV 04

= ) “Fuipurad 2T 4,008

= pue 3uiddiye SInou g eWig £exdg *Jq

— SpPIAGESd qUaMBII0IUTHI 2/T *d4.008T <4 |*oul ~op °Buy

= L 4ST PIaM °240048 peBno3 sueld °G .m.o.m | uoyasnamo) °4
= . .moomﬂ b oom .m.z.u. 61 0 ATH 00 °d Cbg oouvd *g|*oul °op “Buld

= WEQ I1T 02 = 032 €87 a¥s% sug T L2 0 uoyasnqmoy °3
= spram LFT (II a_ 0g - 00 ®r =P/ I g BUTPUTID SSaTUIBIS "D (a1z80° ~dioj 1esas

= 2yl anoudnoayl ¥ (I dull g% X gesz| 2 o2 - 002 ®Z W¥/T I <2 3urlany 1221 °g COHAT " ‘aDB9 Saxel 1®add °d
=3 3eTs pue £q7sodod 0g - 002 ®BT W4%/T 1 °% ameTd "% (CHSP ‘TS ‘19647 ¢ UBS °) VS3eoun *D
= 10 aUnow? TTBUS 0 N 2UON"g g e8/ ¢ “€92° ‘UWISG T) AIM g e¥/z1/8 g
= udeidoiped pessed 4T |III|dwf|.%9 s¥ BZS3 | T | sUON ¥ 18935 UOQJB) ¥ 48,07 °V d4 ¥ 82/T ¥ 28L~avy °V
= 7 A A B IS TALET ]

= uNLVEZAIL

= SSYd WIALNI ? INILi DNIGTIR TVIOL "D HOAZnL 3IMIL "dN3l

W«q 34Xl NEGYD ¢ LHIRLYIYL 1Y3IH 2 HOLYOIMAYL WORWY -2
HHwi 341l xdo€ "2z A118Y10d ss3do0ed "3 "HOJR 3ICO¥IDATI 3
m 3IdALl 100H °1 NOIly¥yd3ud 31l¥1ld "2 P IHN3IHMND "4 HHE @ HIUAIOVIANYR YOMMY °C
Wl”! IKY fdsl FooTig o F1'wlc101| s/d A "dRY 3dil 'ON 13 3ZIS HOILlIS043d € 4dy¥yD 1008 "9 DHILYOD D INALEQD HOYBYD -3 *“OM JI¥VId D
w 150d ‘& S3ssyd ID¥3 100¥ "J19NY JRYN 3QY¥L g 3dil g 41831 20 31Va "8
= OIF'SI70S3d DIRIYYD0IAVE|  DAINOYYD | 4O ROILYD0T |"T34 | H yd ¥ DKIZO¥E Y| @IAATONI ‘3A004D Y 3dAL “v| SSIMIDIRL FLVId ¥ “OM ONOJIN ONIUIJ °¥
Wt‘“ DMINOYHD NO SYEYAAH Si7ns3y 2riSiTIYE I¥3IR" ZEQIII0YL ONIQTEA HDI53d 18IOf viv¥ad ¥Ao¥1D03TI Yiva EoN8Y RO1IVOIZiANECQT

uﬂimi‘}lln

fif

! WWN



















"

=

B

=

= ) N.m

=

= Te13d PToM*

B

= 3T1998l0fd $3-KH fEd Wg

WWW LZ8 *7JO PUNOJS S1UWIDI0] ITY -Jaq

= Nyt -urad plsM °diaas dan-yodeq 2/1 "4.0¢6

= 88 {III|AUI} wGju¥ 7932 JO TeAOWdI J9Je BUIPUTJIS J318M o.E

= *suju Qg *ssed yoes 2/t ..mcomwa “d uorsTAld

= hi 1 J91Je Burddigs *sutm ¢ °q — °a — 3 ¥uel JoUsSTd °d
= w9 w3 19952 ..momwﬁ - oomﬂ °sJq 60:T °O auyT "0 T1E Woed *d1o)

= 12 - g22 "9ST W¥/1T 0-2-MY ‘4 122 8084 *Q| Je9BaJuUdSTUIERd 3
= a o 12 -932 ®T %31 I °¢ *{0HO09 * g2° D] r-dIop T991S

= £17soJ0d pire u¥d » ¥ 9782 12 -8¢ B2 w¥/T I 2 ‘ID2T0" (OHST * *aDge * sa¥eT 183a1) °C
= Jels ‘uoisny] 1097 12 -3 ®l WSU/E I °T —— 0| “1s2r1"‘Ud ‘1882 ‘UWIY °T) PIT O
= —Jadu] 2ATSSIOXY o [g PuUON°"g g «8/¢ *g{¥9°T 02T ) A=Y TE ev/e/6 ‘g
%‘ qdeddoIped poTTed »fT |III|dUI| 4647FT ©183 SUON Y 19935 DIIW T X ¥/T °V >mom¢ v A4 v w2/T "V 998-ay ~V
—= grraelofd v4¢-H Hd 1L *7j0 DUNOJZ SIUBMBIIOJUTSX II¥ "Jg

= . PTaM “posswad sem dIJas 2/T 4,026

= LET dn-¥oeq J33Je BUIpuUiJad JI318M JO

= “sutd Og °ssed yoes 2/T *d4,089T "4 UoTSTAIQ

= u¥T A a [T Jalje Jurddiud “suid ¢ °Q a ‘a — X Huel JoUSTHd 4
—E £aysodod | 48l |duI|4¥9|uT 0192 4,087 ~ 03T *SI¥ 80T D UIT "D 71¢ Woeg d10p

= pue e[S “UOTSn) 12 - 002 45T w¥/T 0—2-M¥ °d T2g ooed °q| J9BaJUOSTWIERd °J
= 108jdadur jyo ¥ ([III a T 12 -8z ®r W%/T 1 °¢ 3UTPUTID * (008 * g¢2°°0 | -daop 19918

= JUNOWE 9ATSS0XF u¥8 | II |dul| u¥¥y w¥ BOS2 12 -g22 e2 W¥/T I '8 Jurlan *JI0e10° (ongT " a0ge” sa¥ ¥l 1831y °Q
9 Jd8QSSs0JdD 12 - 922 el W91/ I °I aweTd *D| ‘TS2T ‘W ‘1832 * WY °T) It "D
= U7 ¥oedd W9T/2 o ¥ puoN g ! a8/¢ °g|¥3°1°0807) AY ‘g ev/e/e °g
WW‘ ydei3oTped DParleBy wI | IT1duT! w9 {uT AgerA PUON Y 1231S DPTIW «T X ¥/T °V AS,SY Y COa 4 w2/T Y 998-CvV VY
mww d17233folid ¥9-H Hd wug °JJO PUNOIR SqUaW a1y "o

= —-90J0JUTAI DT8M °"DIAOWAI SEM 2/1 8,026

== Jeq dun-=y}oeq Jajje JUIPUTIS JI87BM "4

= *supm (g °ssed yoes /1 4,089 d UuoIsTAIQ

== ald Jaije Buiddiys °suju ¢ °q oa — 3 Huel J3Usid
= 1 4,087 = (03T . °SIO IT 32 D Wil D T2g doeg ~dJ0o)

== WG |I11 . T2 - 99T gse w3e/S 0-g-tV "8 T2g o984 "g| JeBsyuosTured °3
E spTem | T | II a 72 - 99T ag «2g/S II °¢ BUTPUTIH * (OH09* . . €7 t0 "daop 19918
= 8U1 qnOugnoJul | WTT I [dull u§ X [p182 S 12 - 99T ay W3e/s II 2 surlan)y - ‘I0g10° (OHgT * *a5ee” say=T 1BadD °q
— £91s040d pue Fels 12 - 891 Qz 232/ II 'T ToWeTd 0| ‘ISITC UM 1SS CUASYT) 2yt
= 10 1UNOmE 51BI3POK o1 : suoN g g w8/ “g|¥S°T0eT’) - Ad d gv/c/6 g
= ydeJBoTped passed wE6| A [dWI| «84¥2 1,282 PUON "V 1291S DITW T X ¥/T 'Y AS SV 7V K B 4 w2/T v 828-QqV ¥
= - b i A i A R SAHVYHIY ' Q .

== F¥NLYEIdRIL

m.w‘ SS¥Yd Y3ILNI § JIHIL ONIATIIE TYIOL "D " fHONand 3mIl "dr3al .

= ddil NEOUD ‘¢ INIRLIY3IUWL L1¥Y3IH "4 HOlYDINAYd NONMNY “d
=i ddil idog ‘T . . AL1I4Y10d $5300ud "3 "uO4R 3A0¥LD3TT 3
W.HH 3diL 100% b 4 - HOIlYY4Y¥d3ud 31Y1d "2 ? 1K3¥MNI "g NHY ° Q| ¥IUALOVIANYN HORMY °d
= . . b e i “dHY 3dil "ON 13 3ZIS KOILlIS0d43a "€ dyD lood “€ ORILYOD D INILINOD NOAHYD D "oN 31¥1d "D
= iRy paiL 2074°8 O f1°M ") S/d 1504 - \k% H IoV4 L100¥ ‘ITONY IRYN IAYEL ‘g 3diL ‘g 153l 4o 3iva °g
2 DIITSIIASIA DIRMVISOIAYY|  ONINOYYD  |H 40 NOILY30T |"T3A 3yd - ONIXDYE -¥| aIANIONI *JAOOND "¥ 3dil "¥| SSINIIIHL 3LY1d ¥ “OH a¥OJ3W ONINIZ ¥,
MA DNIXJOYED NO SASYRIF SLINS3¥ JILSITIVE LI¥3H FINAIoD0Nd ONIGTIIA NOISEG INIOf Y.Lvad 3QO0XIDITI Yiva IoRyy HOIIVOIJIINRdI w

II'WN

—

i

I m.“di"

RO T TR e

Litliny

|
o

AR TT AR T

|

sl i

|
H

SUL e

W bt e ey

L

Ll et bl el Db bbbl e el

0l












RN IREE N

Mt

“[H

R

[ [l T

0

PR

IR

i

ATV R

-1

TR

it

UL e

]

LKL

H
I

LI

L

I

f

IRt

IR

AT

Il

T

UU!‘J”"II

|

e Bl

T

ll

I

1]

1

T

i

3Tinoafn1d J97BM
I ¥T J Sl
J898Mm
£ 62 ‘UTE 4g eWll BUIPUTLY °d AM~0d °q! Ju § 40987 °d
] 0082 = 4,0TT '~ °S3INUTT S °48 D 9T D B-0°g -3
A B 0Z-My ‘g 28¢ Hoeg *UoISTAId
2 g2 ®l WHT/C ORGE * 192 2084 °qj  NUBL JAUSTJ °d
T I|dH3n 1Y -~ pBeq T®ag dig0° 092 D JoBeJUOSTUJBH *3
Al ¥ 9 22 sz W WFIT 1 g baiiggerg 8¢5 8%70° OW¥T* 19938
Aiddd 22 g2z ®BY .91l I 2 *BUTIIRI 1828 ° dez0° §e20° seXel 383dn °d
o217 I | ds®E g 3% QLT BT s2E/9 I T slets D W T 18687 ° Wiee T 42T H *D
a STON g g - -<"g TARY Al ¥ g ev/ez/11 g
- 1= | st ]a2 7 |oUoN Y 1904c) V| u2e/e AS,08 °¥ d v 82/T ¥ %601 vV °V
atiposfioad 5 - JI®
Jq ¥ 4,088
“SHLTIHTIE G2 sullj wﬁﬂwnuhm ‘d .kudi
roe 5,098 ~ 4,081 ATH=0Q "Q| 0 F 49297 ‘4
i “Seqnurw 2/1-82 sulT *D -
_ o2y °g 208 Hoed "UOTSTATA
s2T| AL | KT 892 gz2 BT u57/€ oHeg * g0g 898d °d JUuBL JaUsTd °d
n g - peReQ 1335 dz20° 082° *D| JeBeJUISTUJIRH °F
I1dum o1 47 ] 82 03¢ BT «P/T I ¢ 3urputap §010° OHBS * ur Ty8ns1
0 22 8¢ ®T W91/ I 2 “$U33no 1881 ° di30° S¥10° 5 sauofl °d
Il 1y kg 2 32 9T BT ¥Q/9 I T aueld D UGS °T 1860° WZS°T 2T H °0
a_ jd suoN g , °d :8/1 4T IIT Y g ev/e3/11 g
- |- L3 laz T {oUoN ¥ Jeddop ¥ AS 9% 4 v w2/T ¥ 9%60T V °¥
SIYvRIE ‘4]
SHALYEALHAL
§S¥a HALIRI 9 ARIL INIC7I3 TYICL 'O HoHand IRIL dRAL
EATL HEOMD ANIALYINL LYIH 3 UOLYOIUEYd CORNY °
JdAd AJ0H ¢ ALIYYTIOZ £58330Ud 3 ‘¥OAR 30q0¥10313
Jdia IODH 1 NOIiyu¢gdud 31vId "3 g IH3WNAD °d KHe ° @ HIMALDYIONWE HWSHAMY
18y 21 Fooilg o i ‘A ‘dEY Jdii ON "112 3ZIS AGTiISNd3d g dy¥d loo¥ g ONILYOD ) IHILNOD NOd¥¥D °D O alyid
18G4 " S3SKYd 32V¥d 1008 *ITONY ARYE JAYML ‘9 3dil € L8531 40 ILYQ
DLF SITNSTE IIRdVEDOIGY! CAIZOVES (A G 3ud ¥ ONIXO¥E '¥| 43QO1ONI "TA0DED ° 4dAL "¥| SSIMXDIHLI IL¥Id ¥ <O ARODIY ONINIZ
DHIIOVED HO SITVRIAE SATRS8¥ 2IISITIVE Lrag Janqed08d . DNIaTi& N2ISEA INIOS YIVad 3403is872 YIYQ ¥ozay WOIZYOIdIINEAT

Rl

e

x”f”!

&

I

il

jai

i






K

I

i

i wummw R e

i

LRl

NIRRT

(Al

|
i

RUIRITH

BRGNS

T T AT T R N TR

AL Lt

STTAPaT04d VoW UL

Aijiis

B ¥ 6l *POSTL PeaQ TBOS-PaBnoS auwreid

S L . -pasn T291S paTIoJ 10H

E “SajuuiW Q¥ °Wll Buypurdy °q A-00 Q@ umousu}

= OT{ I jdHI mb . X |£2828) 4 mooom. - mmo«é amiT "D .m

= ‘8ers pue uoisny *selnuru $4T oy T *D ozZ-Hy 122 Noeg "UOTSTA

= oraTduoouy «p1/c [0 | 1 AT p¥S |uf 7192 9 22 928 el W¥/1 OHBE * 9 T2 894 °Q xqmw wmmmﬁ 4
-£37s000d ¥ Sels a M - peaq 1eaq a1 092 *o| JeBayudSTUIRH °%
30 qmome Trews |- | - | - b¥s __mﬁ s192! o 22 922 Q2 W497/2 III ‘¢ AUTPUTID dg10° ORLT * INZL” °0D T99lg

5 e 22 S22 ®I s9T/2 I 2 “Buylqno STT0*" I088°* d010° “TiI-a1Bauge) °q

= k! . g2 08T BT a3g/s 1 T ameTd *J UNSS T S020° uWWg2 °T . 32T H *D

= d 0| e9f/L 8UON *g _ 'd w9T/T 010 °g 081" 1494 ev/6/31 &

= =1 =1]=1i:s¥ -7 8283 ¥ | UON"V 189915 PTIIH V] .>moom Y 4 ¥ 82 /1 °¥ 98211 V °V

= a1taoelodd |$aKi T4 mie *Pasn peaq Te9sS-~-aBnosS sWeTld ‘

~pasnt 1893S DPBIT0J 10H
TsejnulE 0y 8uIj BUTPUTID °Q

Sl

= 4,008 = 4,087 AD-Dd °a wouNun 4
- L -saaflura 61 anou 1 3 ulT *D g
= Z4T | 22 538 BT WVl 02-MY °g 1% Yorg *TOTSTATQ
= - Deaq Teag CHAZ" -1g2e 9984 °d Huel, J9YSTd °d
— 3 i T g2 928 Q@  «¥/T III 2 J08T " oLz 0| JeBajuosTUaeRd X =
I . EIT| 1 |dWIi%g wE T295) © g2 922 4z W9T/e *BUTPUTID da220° OH¥Z* TNGY* *0D 19918 =
= £37s020d 3 Bels a it 2g gz BT W9T/g III @ -8ur13n0 8910 JpL6° d¥T0® *[1I-9]89Wie) °Q :
= Jo amowe TTwwS 22 | I |dWI{s@ uF g2s2 | @ 2z G4T BT W22/ I °T SWETd *D WBL"T SST0° UWOZ*T 18T H "D -
= n a auoy *g| g 49T/T 01 0 4 0 61" Iy -4 grlel/zr g
= d e be =t le7 ezez | T | euod~y 10218 PTIH °V AS 408 Y d v &2iT ¥ 992TT V 'V
= — T B TTLEIN
= FYNIYHIARAL
W SSY¥< YILNI ¢ IHIL ONIATIA TYIOXL "D HON3AD 3RIL “du3l .
—- 3dil NEOHD ¢ LHIALYIAHL L¥YIH °3 WOLYDIMGYd MORHY °J
- 3JdAl x@o§ ‘T ALIW¥T0d SS3J0¥d 3 *\yDJ® 3IA0¥LIOD3TI '3
= 3dAl 100Y T KOL1Vu¥d3yd 3lyid "D P 1H3¥¥AD -a NHE * HIUALOVIAHYA VORWY °d
— My §dxr ootl'g o bew || sz TA dHY 3L "ON 13 3IZIS NOILlISOd3d g dyD 100¥ "€ ONILY0D "D IN3ILINOD RO4¥YD D *ON 34¥1d ")
. 1s0d "€ s3ssyd AJ¥d 100Y *3ITOHY JH¥YH 3a¥¥l "8 3dil "€ 1821 40 3I1va ‘g
P47 °$170S7¥ DIRIYNDOIAYE|  ONIXOVHD |R 4O NOILVDOT |\ "TdA | H Jud -y 9HIXDYE °v] dIANTONI "IAOOND ‘¥ 3dAL '¥| SSINADIRL 3LVId -y *ON QUOJIH ININI ¥
ONIXDOYID RO SY¥VRIH SITnSIY IIISITIVE IrIR FINAFO0AI ONIgTIA HOISAQ INZOf Yivd SAoNIOZTI Yiva yomavy HOIIVOIdILINEAL

A U A L

LI L

i

.f







FrE

EIUANE

THTA

i

L IR L

A

b
t

T

LR

!

LIRS

!

I

T

T

Ul

s

I

il

H)Www

I

1

i

Ik

T

|

]

il

il

il

k)

i

jiklakid

[ 4
aTThoa(pad PSH [IH muLe
‘utw 2T °SJY ¢ SW[Y BUIPUTID JITBM
*pasn Jq #7 4,008
W Speaq TEaS OMI-1N0 DUNOJS 197em
=31 dn-soeq T1921S DPaTlod ARM~OQ ¢ Jq F 34,0897 °d
—— 10H °*Buruado 3004 O °Q amyT *J e}
a 1 g.04T - .mooo.ﬁ *sa1nuTE 69 °0 03-MV °g 2S¢ Hoeg UWOISTATA
«F | I ) OkL¥8 b%T ¥2392 8 85 gzz %=z .o1/¢ OWvg * 298¢ aoeg °d Huel, Jagstd *4
speaq T®aS d020° oz J9¥aJUosSTUJBH *
“B¥E pUBR UOTSny a g2 SLZ el  &¥/T I g “3uTpura S¥T0° ommm. 0 q%mmnwwwq e
ajeTdwoouy -o.ﬁ\mnm.ﬂ xm g2 S2g BT w91/ I °2 “3ur3anD 1861 d¥70* S3T70~° 2 sauol °q
g7It| 1 gHI WF8 o5 | 0289 4 22 QLT BT W22/S I T ameTd °D 002 1502 ° wWieY * ¥el d °D
d 3 U SUON °d k! 48/T g wHes T I11 4 g yv/1/2 g
- - - u8 | ¥ L2598 T | SUON"Y 129218 PIIH °¥Y AS oom ‘vl d 'Y 82T °V 20e3T V °V
°T1308fbad ¥SH BH WS J37BM
Jag 7 4,008
3aen
cSuUTW g¥ *sdy £ awyl BUlDUTID JI F 4.0S9T °d
*pPasn speag TEBaS 0m] o °q
~1N0 DPUNOJB-1391S DPATTOJ AM~-0d *Q 28¢ Hoed
20 *3uTusdo 1001 40u °( 2l T o 268 aded ~d
.moorH .moooﬁ “gaqnuIu €8 °D 02-MY °g 08g° "D UoTsTATd
32 QL2 "eZ T /T [o21%]5d OHBZ * qUuel JI9(STd °d
il - Speaq Teeg d0g0* d¥10° JoBaJuosTuied °F
q 22 §gg =l WP/ I 2 FUTpUTIY S¥10° 8210 ° urTysne]
- | -1 ~-h& W7 9283 27 22 G32 el u9T/e 1 °2 “3UT11N0 1867 ° 1802” ¥ sauol °g
a 1 22 SLT BT W38/8 I °T oWRTd ~O wWHeS °T 612155 Al 2T H “O
d . SWON"g i w8/1 g o02° III ¥ °d ¥¥/1/2 g
- - - &+TT wET 0282 1T 9UON"V] 12218 PITH ¥ AS oom Y K| i a2lT ¥ e0eeT ¥V v
STTIS3T0Id 78R {1 TS
8
nmm.m
.mmb A dHI “S9INUTW Lg SWT3 BUIPUTID °Q
a Mw mooow - 4 077 AR-0T ~@ umomun o
201 I [dHI!uie 13d6152| S -safnutu 2229 0 aWIT "D 3
0 a ZZ Y22 ®l W9T/% 02-#¥ °g] 132 Joed uoTsTALd
- - | - uEs WA TTI92 P *D8ST Deaq [®BOS ~1n0 pelSno3d ouee * 20g 2%8d d Hoel J8USTd *J
i T dn-32eq 12918 DOTIOM 10H dg10° 082° °0| J939jyosTuteH -
BRIS JO [~ | = | = | u® wFPLT92] 2 g2 S22 ®v2 WY1 1 g “BUTDUTID 8700° OHZZ* J0T19° *0p 18918
unowe T TRUS a g 32 g3z ®Z W9l/e I 2 *BUTI3N0 1819 d970* S¥00° sael 18D °Q
fr I 0| u8 __Nm yzeg) 2 32 SLT BT W22/ I 1 sretd "0 WATL T 1S¥%9° W66 * LYT H "0
4 ng s SUON'g ‘g W91/T 8 oz AT Y °d ¥v/9/1 -g
W I I IdHI _.w.m PR ¥26¢! T | 9UON *V] 192348 PIIH °V AQ om¢ v g Y w2/T VY 96STT V °V
- - YT T SYUYH3IY °q
. JUNLYEIJRIL
! SSYd ¥3ILNI 9 INIL DNICATIA TYIOL "D HON3ND amIl “dX3l
1 JdALl NEOMD ¢ LININLIYIYL 1V3IH "3 HOLYOINGYI NOWNY ‘3
! 3dAl AQ0g9 -7 ALIMYTOd sg3doud "3 *¥D4M 3A0¥1IDITI "3
* 3dAL 1COM 1 NOILYHYd3Hd 3ILlV¥Vid "2 ? INIHEAD ~d HHE °Q YIHALOVIAHYN NOMHY °Q
(IXY HdAL |'D0Ti°g o f1°™d "1} S/4 ‘A "dRY 3I4AL ‘'ON "13 IZ1S NOILISOd43d "€ dYQ LOooYW € ONILYCD "D INILNOD XOEEYD °D) “ON 31¥1d °D
! 1504 "€ s3sSVd 3I0¥4d 1OOH *ITINY INYN IAYHL "€ ddil "9 183l 4O 3Ilvya €
D17°507753% 2I8JY¥D0IQYY;  ONIYOYHD |8 J0 KOIIYDOT " 7134 | H Jud ¥ ONEIXOYE -y| QIANTONI "TAQQUT ‘¥ 3dAL "¥| SSINYIIHL ILVId ¥ -ON Q¥033¥ SNI¥Id ¥
ONIXDYYD KO SXEYRINH S17ns3g 2I1LSITIVE Ivig INNAIO0Ad DNIATIA NDISEA INIOf vivad Iqo¥IJ3TI Yiva ¥oRyY NOILIVOIZIIKIAY

==











































=
=
=
B

E 66 =
B =
= 4,22} 91} “duda b proo are =
= 132 a1P10broad yobad fems 847 2 4.8401 =
B *330 Qoqem =
= PUnoJ8 juswedJOJUTed DIAM *d I F 49297 4 =
= - =l-1n ¥ 40084 002 -f-0°g -3 =
= a8 /g Ltm. -s83nurm 05 sanoy ¥ o) AT-0Q ~a 092 ¥oBg °0D J2S3ATBH =
= -8 =T} 1671 aurl *D 092 8d%8d *d TRUOTIBWILAW ‘d E
& -1-1- 1 S82 Q2  «%/7 02 MV g 083° O -dIop

= a 98T q¥ «97/2 III °2 OHOY *-8C* oHIY * J2B3JUOSTUIBH "3

£ AN 4LB0T S82-082 a8 s¥/1 3urpuTIn 180g°-62° | IN¥20° 10420° oy g8 e

= -j-|=-10 |3 g8e ®2 a¥/T III °2 FUTIIND WHGL T d20° S870° % seuol -

£ uf (02 1877 9UON " 022-09T ®2 Ww9T/g II °T aWrETd °D -88°7 18922° WH9°T YE~T8-UN 0

E d (- |~-[-|a ¥ d g «22/9 gl 0eT"-IT” III ¥ 8 gv/6/8 g

o 54 s T{ 20T} 0002V, i AQ ;08 °V 4 V] s2/T-T ¥ V.8 @V V]

B 4 32,51+ dugy 1§91 PT0OD

-2 +8/Thoz 217103 foad jobad fmmsy ITe

= M sau 2 4_SL0T

— $8/8-3 | A |aU *330 Lo

== 8T |1 |dd|d PUMOJ3 JUSWSOIOJUTAI PIoM qy # 4 8297 °

= o7 | X 8077 44,0084 002 , A0 3

= - |=-i{-in ¥ sefnurm 0g sanow ¥ O ATH-0Q a §02 Woed *0D JassAdEY

= ufe «7T7| 8227 T 7D 882 9084 °‘dl TPEUOTLBUJIAUI 4

= - |-|-0n 882 a2  W%/1 02 MY °d . .082° °Jj *dao)

= u¥g s ¥ ereT 88T q¥ «8T/g III °S OHOV ~-82* nogyo * oKDY ° JaBajyosiureH 3

= 282-082 48  a¥/1 “BUTDPUTID 1S0€°-52° | INP20° JD430° Ty TBus]

= *BElS ﬁm Al s8z B2 W¥/T III °7 *BUTIqN0O UHGLT d0o20° S8T0° § §9UDL °Q

= Jo junowe TlEUg SUON "§ g2g-091 ®e e91/¢ II T sueTd -59°1 TSR * YO °T 2d~T8~4¥N D

=3 d k¥ | I |&d|q 1 i 4 d #32/8 g 08T -T1° II1 ¥ °d] ev/ele g

= a§8 «F | 1617 T | 0027V v AT 09 ¥ 4 v 12/T-T °¥] VL8 QV ¥

= T Jd

= Jd pg- 113~ | “dugL 1§al PIod sag 2 J4 wbww

= 181 o¥1104f0ad| J0dad smGL *130 Yoqen

— RIF. PUNOJIE 1UBWEIJIOJUIBI PTaH °d an F 4 G387 4

= — 4,00g=4 002 B-0°a 3

= 8ys-% A dHI “8eqnurm 07 sanoy 9 D AD-OT Q@ 062 yoeg 0D J9153ATBH

= suTT D €63 908d ™ TBUOTIBLIAIUL °4

e 02| I I [0 982 42  s¥/1 02 MY *d 082° D *dxoD

= uf X | 1087 08T a¥ W91/ III °g OHOY°-82° | TMYBY0D" OMBY - JaB9JUOSTWIRH 3

= 28Ye-11 I WHI (D (Y | 982-082 a8 uv/l “BUTPUTID 1802°-53° [TN¥30° JD4L30° “arTBne]

= ‘8BTS o ¥ 1027 882 ®BZ W¥/T III “2 *BUT3IND . UHSL T d020° 8810° » sawor *d

= Jo smowe ITeWg |- |- |- |d 1 0¥3-09T ®82 WBT/g II °T 3WBIJ *D -38°7T 1822 WRPD T 2d~18~4N D

= d sg/e aUON *g ;! w2/S "d| 08T°-TT" III ¥ g gv/ele 4

= 8 =T 8877 T 4,002°Y i AT 08 °¥ 477 82/1-T V| $48 Qv v

Wn!&H sA4YN3d -4

= IUALYLAdNIL

w\ S§¥d YIINI P IRIL ONIQTIA TYIOL °O HONIND aMil "dH3IL

W ddAi NEOHWD "¢ IHIRLIYIWL LY3IH “d BOlYD1uUaYd ¥omuy °d

Eﬂ? 3dAl AQ08 T ALI¥YIOd §8300%d 3 “¥daE 3AQoNIOIT2 "3

w 3dAl lood °Y HOIlv¥ydidd 31l¥ld "2 P LN3I¥¥ND °q HHE °Q Y3YALIOTIANTA YomHdY °Q

== - . R P ‘A "dRY 3J&il "ON "3 3ZI§ HOILISOd3d “d d¥D l0o0¥ "€ ONILYOD "2 LHILKOD NOGUYD D *OH 21¥14 -2

W iHY §dil D07 {78 5 [17H T 874 1504 g S3sSYd I0¥4 100K ITOHY IRYN Jayvyl "€ 3dil & 1831 40 3iva 8§

= D1 °s1InSIE 218IVYDOIAVY DN INOVYD g 40 NOILIVYD0T |*Td4 qud 'Y INIXO¥E 'Y} d3IANTOHI “JA00WD Y a4iLl 'Y} SSINIIIRLI I1¥1d ¥ *OH Qyo22¥ DHI¥IS ¥

M«WT DNIXOYED KO SYIYRIZ S17n1s3y J11S1TIVE lv3ig 341732084 ONITdTIA * KDISTd LNIOL Y1ivyg J00¥L03Ty vivd EOS@Y EDILIVIIAIINGGL

-

f

i







	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87
	88

