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ABSTRACT (C) 

One Til3 bull composed of aluminum armor and one Til? hull 
fabricated with rolled homogeneous steel armor were subjected to 
ballistic tests consisting of resistance  to penetration by high- 
explosive shell fragments,  ballistic  shock tests of the velded 
Jclr.ts,  resistance to penetration of the virgin armor with ■all- 
arms fire,  and resistance-to-splash tests fron impacting small- 
arms fire around the various door and hatch openings.    Satisfac- 
tory coaparisons between the T113 and Til? vehicle hulls were ob- 
tained for the test conditions outlined above.     It is recoomended 

it ruiclderation be given to increasing the armor thickness of 
the T113 hull within allovr\ble weight limitations in order to pro- 
vide a level of j-rotectlon mere nearly equal to that afforded by 
the T117 hull against hißh-explosive shell fratroenta and cmall-prms 
fJre. 
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Figure 1:    Three-quarter Right Front Views of T113 (TOP) and Til? 
(BOTTCM) Universal Carriers. 
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Figure 2: General Views of T113 Hull (TOP) and Til? Hull (BOTTCM) as 

Submitted for Test. 
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1. (C) INTRODUCTION 

The  T113 and Til? universal carriers (Fig. l) are two of the ne-weot 
lightly armored, highly mobile, armored infantry vehicles undergoing 
tests by the Ordnance Corps. The inertasing emphasis on air transporta- 
bility and air drops In modem tactics places a severe veight limitation 
on any vehicle designed for universal use.  In an effort to save weight, 
the T113 vas fabricated from aluminum armor. 

The selection of aluminum as a beslc armor material for the T113 Is 
the result of development programs in vehicles and materials that have 
taken place in the past ten year?, 'flie very philosophy behind the T113 
suggests a new approach in Ordnance development. No longer will it be 
necessary to develop each vehicle for a specific purpose, but rather the 
development will be for the "universal chassis" upon vhich can be placed 
the appropriate kits for the application required. Consequently, produc- 
tion can be geared to the needs of the field forces without major revisioDi 
in design end tooling. 

2. (0) BBSCRlPTICN OF MATERIEL 

The  one T113 and one T117 hull bubmltted for test were received with 
one road vheel installed at each comer of the hull and all interior and 
exterior mounUng brackets weldM la pltce (Fig. 2). 

Tbe  T113 vehicle wae fabricated mainly from 1-1/U inch thick alumi- 
num and the upper hull side plates, roof plate and sloped upper and lower 
nose plates were all of this thickness. The vertical nose plate waa 1-3A 
inches thick and the main floor plate was 3/6 inch thick. The lower hull 
side plates were 3/k Inch thick.    The  aluminum armor alloy 50Ö3 (Hll?) ^»s 
used in fabricating the T113 hull by the MIO welding process with 5356 alu- 
minum wire. 

The T113 was designed with two different types of welded Joint« em- 
ployed between the upper hull side plate and the upper glacis plate and 
hull roof plate. An Interlocking or "dove tail" inccmplete-weld-penetra- 
tion Joint was uaed on the right side of the hull (Fig. 3). In a Joint of 
this type each plate of the Joint is alternately recessed or notched to a 
predetermined distance so that when the two plates are brought together 
and Joined by a continuous weld pass a true interlocking deelgn Is achieved. 
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Figure 3:    Cress Sectional View of a Typical Interlocking Joint. 

On the left side of the hull a rebated-type  incomplete-veld-penetration Joint 
was used. 

^ 

/Kfi 
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Figure k:    Cross Sectional View of a Typical Rebated Joint. 

In the rebated-type welded Joint the edge of the vertical plate was recessed 
to allow the horizontal plate to set down one-half of its thickness on tne 
edge of the vertical plate.    The remaining Joints of the T113 were fabri- 
cated with the standard Incoaplete-wsld-penetration procedure,  except for 
one.    TUs exception was the Joint betwsen the main roof plate aua the formed 
"pper glacis plate containing the driver's hatch;  these plates were Joined by 
a cooplete-penetration Joint. 
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Ihe THY vehiclß was Cabricated  fron a rolled horaogeiwoua üteel amor 
of a toodlfled hardnesa«    Tbe main arraor c>r this liull was of l/2-inclj thick- 
ness except for a 5A.'-inch--tincl: vertical front nose plate,   a $/h -men- 
thick r;iain floor plate arid a  'j/' -inc]i-thic]: lower hull side plate.     This 
hull was designed with a'-.l conventional lncomplete-\;eld-penetration joints 
(Pig. 5). 

Figure  ';:    Cross Uectlonul View of Conventional Incorapletc-Wold- 
Penctration Joint. 

3.   (C) DETAIUl OF TEST 

3.1    Procedure 

The testing program was divided into four phases, as follows: 

Phase I - Resistanee to penetration by shell fragments from iO^-um 
shell, IIE, Ml at distances of 90, 50 and 20 feet against roof and side plates. 

Phase II - Ballistic shock test of the welded Joints using the 37-Mn 
shell, HE, M^ and the ^7-nim proof projectile, M1001. 

r..a3c III - Resistance to penetration of the virgin annor with small 
arms. 

Phase IV - Resistance to bullet splash from impacting small-arms fire 
around doors and hatches. 
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Before any ballistic testing was accomplished each hull was weighed. 
A velght of 7,725 lb for the T113 and 9,500 lb for the T117 was recorded. 

3.2 Results 

3.2.1 Phase I. This phase consisted of a test of resistance to penetra- 
tion by fragments from hlgh-exploslve shell. A total of twelve 105-nm hlgh- 
exploslve shell was statically detonated at three distances from the hull 
roof plates and twelve shell were statically detonated at three distances 
from the hull side plates of both hulls, as follows: 

No« of Shell      Distance from Shell, feet 

8 90 
3 50 
1 20 

In conducting the tests both hulls wer» set. In turn, at the distance« 
listed above with one hull on either side of the shell to be detonated. In 
order to catch the main fragment spray, the hulls were positioned 7° back 
from the nose of the shell in a line 'aeasured perpendicular to the side wall 
of the shell. After each detonation all fragment impacts were counted, 
marked, and any damage resulting from these impacts was recorded. 

As a result of the eight shell detonated at the 90-foot distance from 
the 1-l/U inch hull roof plates of the T113, three complete penetrations 
were obtained. No ccarplete penetrations occurred on the T117 from this 
attack distance. 

From the eight shell detonated In the test of the hull side plates at 
the 90-foot distance, one complete penetration occurred on the 3/J»-lnch-thi«k 
lower hull side plate of the T113 hull and none occurred for the T117. 

From the thr^e shell detonated in the test of the hull roof plates at 
the 50-foot distance, three conrplet* pftnetratlonn occurred on the TII3. Two 
of these complete penetrations occurred on the grilles and one on the 1-l/k- 
inch thick roof. On the TU7, two complete penetrations occurred. One 
fragment penetrated the engine grille and the other penetrated a steel plate 
covering the commander's cupola opening. This cover plate was composed of 
stc-el Armor of the same quality used in the fabrication of the T117 vehicle. 

From the three shell detonated in the test of the hull side plate at the 
50-foot distance, t«ro complete penetrations occurred on the 3/U-inch-thick 
lower hull side plate of the T113 hull. Two complete penetrations also 
occurred on the 3/Ö-inch-thick lower hull side plate of the T117. 
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From the one shell detonated at the 20'foot distance against the hull 
roof plates,  three complete penetrations occurred in the 1-l/U-inch-thick roof 
plate of the T113.    None occurred on the T117. 

From the one shell detonated at the 20-foot distance against the hull 
side plates,  two complete penetrations occurred on the l-l/^~inch-thick upper 
hull side plate of the T113 hull and none occurred on the T117. 

The results of the tast against shell fragments should be considered 
only as a general indication of the protection provided.    Variables in- 
herent in such a test (which include fragment size,  fragment velocity, 
fragnjent orientation at impact,  and number of fragment ImpectB) prevent an 
accurate evaluation unless a much greater number of shell are detonated 
and the target is of much greater dimensions. 

In studying the results it should also be remembered that the 1-1/4 
inch aluminum upper side armor of the T113 vhlch weighs approximately 17»3 
pounds per square foot while the l/2-inch steel upper side armor of the T117 
vehicle weighs approximately 20.h pounds per square foot. 

The detailed round-by-round data obtained in Phase I are contained in 
Appendix B. 

3.2.2 Riase II.    The second phase of testing cüusisted of a ballistic 
shock test of the welded Joints of both vehicles.    The hulls were fabricated 
with three different types of welded Joints-    An interlocking or "dove tail" 
incomplete-weld-penetration Joint was used on the right side of the T113 at 
the Joint between the hull roof plate and upper hull side plate and at the 
Joint between the upper glacis plate and upper hull side plate.    Tbe cor- 
responding Joints on the left side were fabricated with a rebated-type in- 
complete-weld-penetration procedure.    In the rebated-type welded Joint,  the 
edge of the vertical plate is recessed to allow the horizontal plate to set 
down one half of Itt thichateo en tha eda» cf the vertical plate.    1*10 
renaining Joints of the T113 were fabricated with the standard incomplete- 
weld-penetration procedure, except for one.    Ifce exception was the Joint 
between the main roof plate and the foraed upper glacis plate containing 
the driver's hatch.    These plates were Joined by a complete-penetration weld. 
The T117 vehicle was fabricated with all cooveutional Incomplete-pen« trat ion 
welds. 

A comparison cf the three types of welded Joints presented for test 
In tbecc two hulls shows very little difference in performance.    The rebated- 
type  joint on the left side of the T113 hull offered the lowest resistance to 
chock-producing impacts.    An average weld-area crack of 11-7/8 Inchai 
occurred in the rebated-type weld Joint between the upper hull side plate and 
main roof plate.    At the rebated-type Joint between the upper hull side plate 
and upper glacis plate an average wel4-area crack of 12 Inches occurred.    On 
the right side of the T113 incorporating the Interlocking type Joints, an 
average weld area crack of 7-5/8 Inches occurred at the Junction of the roof 
plate and upper hull side plate with the interlocks tested in the shear 
condition.    In this same area with the Interlocks tested In the compression 
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condition, no weld-area cracking occurred. At the Joint between the upper 
hull aide plate and upper  glacis plate an average weld-crack of 7-3A inches 
dey^lope^ with the interlocks tested in the shear condition.  In this same 
area with the interlocks tested in the compression condition, an average 
weld area crack of 1-1/2 inches was noted. Sie fact should be borne in mind 
that when an interlocking Joint develops a weld-area crack in one interlock 
the nature of this Joint design prevents the crack from being propagated by 
repeated impacts in adjacent areas.  In the incomplete-penetration welds on 
the TL17 hull, an average weld-area crack of l-5ß  inches developed at the 
Joint between the upper hull side plate and roof plate. At the Joint be- 
tween the upper hull side plate and upper glacis plate cm average weld-area 
crack of 8 inches occurred. 

Immediately following the shock testing of the welded Joints, the 
virgin armor of tne upper hull side plates of both hulls «as also subjected 
to a ballistic-shock test. liJ* test was conducted to determine the criti- 
cal rupture velocity level of the virgin anror when attacked with the Jf-mm, 
HE, M5l* shell. 

A rupture of the 1-l/k  inch-thick aluminum amor of the TL13 vehicle 
occurred at a striking velocity of 2^90 fpe. The plate crack was k-l/k 
inches in length. A large bulge with no cracking occurred at a striking 
velocity of 2^71 fps.  Ob the 1/2-inch-thick steel armor of the TL17, « 
one-inch plate crack was developed at a striking velocity of 2832 fpe. 
However, the tack weld of a small bracket that was displaced by this impact 
may have somewhat influenced the development of this crack.  In order to 
investigate this possibility, the TL17 upper hull side plate was subjected 
to two impacts at a striking velocity of 2Qkk  fpe each, which was the max- 
imum velocity that could be obtained with the weapon and projectile used 
in this test. No cracks occurred on either impact. 

Ihe detailed round-by-round data obtained in Phase II are contained 
in Appendix C. 

3.2.3 Riase III. Ibe third phase of testing the TL13 end TL17 universal 
carrier hulls consisted of resistance to penetration by small arms fire 
using armor-piercing, ball and fragment-simulator projectiles-  Ihe results 
are summarised in Tkble I. 

Ihe upper hull side plates and personnel access door in the ramps of 
each vehicle along with the vertical nose plate of the TU 3 hull »ere 
subjected to attack by the three types of amnmition from various ob- 
liquities. Ho effort was made to test the vertical nose plate of the TL17 
hull because the thickness of this plate on the test vehicle was greater 
than planned for a production TL17 hull. 

10 
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Table I. Smnraary of Resistance-to-Penetration Tests of 
T113 and Til? Hulls 

T113 TX17 

Caliber 

.30 AP 

.50 AP 

.50 Ball 

.30 AP 

.50 AP 
20-mm Frag.Sim. 
20-nm Frag.Sim. 

Condition 
of Attack 

Protection    Equivalent   Protection    Equivalent 
Ballistic Limit,   Range,  Ballistic Limit,    Range, 
 f£6     yds fps yds 

00 
OO 

450 
0° 
U50 

Upper Hull Side Plate 

2051 310        2205 2k0 
lkk2 1300        1321        I38O 
1506 1190        2W6 31»0 
3152     Point Blank No BL(P) obtained Point Blank 

High PP(P) - 3^ 
2162 575        2805 20 
1919 -Not Tested- 
2863 -   No BL(P) obtained 

High PP(P) . 2873 

Front Nose Plate 

.30 AP Direct Front 2Mf5 150 Not tested due to incorrect 

.50 AP Direct Front 1756 920 thickness of nose plate on 

.50 Ball Direct Front 1823 975 test hull. 

.50 AP 30° Flank 2109 620 

.50 Ball 30° Flank 2257 »♦75 

.50 AP 60° Flank No BL(P) obtained Point Blank 
High PP(P) > 281*6 

Personnel Ace« ;8S Door in Ramp 

.50 Frag.Sim. 0° 

.50 Frag.Sim. 45° 

20-iiiii Frag.Sim.  U50 

No BL(P) obtained 
High PP(P) ■ 2891 
No BL(P) obtained 
High PP(P) ■ 2580 

2166 

No BL(P)    obtained 
High PP(P) = 2909 

Not tested. 

2312 

11 
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In n»«rl.y all condition» of attack wher« comparisons were possible, 

the heavier steel armor of the HIT was somewhat superior to the aluminum 
tkxuHJi   of t':e TLI3.  In one inetanc«, u »wever, uie caliber .5^' armor-pier ciu« 
projectile at 0° obliquity against the upper hull side plate :>f the 0113 
gave a ballistic limit of lkk2 fpe while a ballistic limit of 1321 fpa i«s 
obtained for the upper hull side plate of the TLly hull. 

Die detailed round-by-round data obtained in Phase III are contained 
in Appendix D. 

3.2.^ Raise IV. tte final phase of testing on the TL13 and TLl? hulls 
consisted of a bullet-splash test around various openings on the vehicles. 
The openings around the cupola, doors and hatches were impacted with 
caliber .30 and .50 ball projectiles to ascertain if fragments from these 
impacts could enter the vehicle and cause injury to the crew or vehicle 
components. 

ükble II summarizes the results of the bullet-splash test. 

A study of Ikble II shows that under no attack condition tested 
with either the caliber .30 or .50 ball smnunition «as any evidence 
encountered that bullet splash was entering the vehicle hulls.  It will 
be noted that some complete penetrations were obtained. 

•Hie detailed round-by-round data obtained in Riase IY are contained 
in Appendix K. 
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Okble  IZ.      2pJ.*»h JkA&e,  TLI5 «üd TL17  liilvöra«! Ckrrlar,   SUIIA, 
Oaaiber .30 and Äliber  .50 AH >e 

Service Ammunition 

Area Otested:    T113 Engine Inspection ^Dbor 

R-ojectUe Mb.  of ImpactB Condition of Attack        Bullet Splash 

Oal  .30 aai M2 4 45° obliquity Rone 
OsLL  .50 aüJL *C k U50 obliquity »one 
Ckl  .30 BBLLI M? 3 0° obliquity None 
0*1 .50 ftai I* 2 0° obliquity Tvo complete 

penetrations 

Area Tbsted:    TL13 fiigine Access Door 

Ckl  .30 kll M2 3 ^5° obliqiiity lone 
Ckl  .50 ftü.1 IC 3 45    obliquity lone 

Area Ttested:    TL13 Ckrgo Bstch 
- 

(hi .30 Bsai JG b 0° obliquity Ptre complete 
penetrations 

Area Tested:    TL13 Gond'r  Cupola 

Ckl  .30 All >e 3 13° obliquity Rone 
Ckl  .30 BLLl Vß k 30° obliquity Rone 
Ckl  .30 All IC j V50 obliquity Hone 
Oal    30 All « «I 0° obliquity ^1.  fpe fbwr o 

1970       penetrations 

These four rounds vsre f^red at reduced Ttloclties. 

Area "tested: TL17 Rirsonnel Access Dt tor 

Qal .30 Ban ic 5 Direct Rear Rone 
Oal .^0 Ekll IC 2 Direct Rear TWo complete 

penetrations 
Ckl •30 Bkll IC k Plank 45° obliquity Hone 
Ckl .^0 BUI IC k Plank kf obliquity Hone 

CONFlbENUAL 
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k.     (C) COHCUfclOHS 

Based on the results of this test It is ooocluded that: 

a. The  TL13 hull provides less protection than the TllJ hull  against 
high-explosive shell fragments.  Iferlables such as fragment sire, fragment 
velocity, fragment orientation at Impact, and number of fragment impacts 
greatly influence the results and prevent a quantitative comparison. 

b. Ihe resistance to shock of the three types of «elded Joints used 
in fabricating the TL13 and TL17 hull «as acceptable. 

c. The aluminum armor of the TL13 hull ruptured against the impact 
of the 37-""», HI, If?4 shell at a striking velocity level significantly 
lover than can be withstood by the steel armor of the TUT hull. 

d. lb» aluminum armor of the HI3 hull gave a lover resistance to 
penetration against all comparable conditions of small-arms fire than did 
the steel armor of the TH7 vehicle, except for the upper side plate 
against caliber .30 AF at 0° obliquity. 

e. Ihe ventilating grilles on the universal carriers «ere found to 
have poor structural strength, as indicated by extreme deformation and 
the breaking of louver bars under high-explosive shell fragment impact. 

f. Ihe areas subjected to test for resistance to bullet splash 
passage gave satisfactory protection against this type of attack. 

5.   (c)   RKOMmwrioiis 

It is recosnende^ that: 

a. Consideration be given to Increasing the armor thicknesses of 
the T113 bull «ithin allo«able «eight limitations in order to provide a 
level of protection more nearly equal to taat arforded by the 'D.L(  hul.V 
against high-explosive shell fragments and small-arms fire. 

b. Ihe three types of «elded Joints used in fabricating the TL13 
and TL17 hulls be accepted as satisfactory for use in fabricating light- 
weight combat vehicles of this type. 

c. An effort be made to relocate the fuel cells in both vehicles 
from the rear of the left sponson to a position less vulnerable to 
small-arms and shell-fragment attack. 
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d. Ihe ventilating grilles on the universal carrier hulls be rede- 
signed to provide improved structural strength. 

SUBMITTED• 

^ [ 
&4>,t täCZyLc, 
WM.   B. FRYE 
Itest Director 

REVIEWED: 

^v/Ä^_     . OßM^f^ (7    (/ 
Chief, Armor B-anch / '   Chief, Automotive Division 
WM-  C.  PUSS /    w. A.  GROSS 

APPROVED; 

U. A. NOBLE 
Assistant Deputy Director 
for Ehgineering Desting 
DBvelopBent and Proof Servlceo 
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APPEHDIX A 

Correspondence 

COPT/gl 

■MMPHM 
ORDNANCE mHK-AUTOMOTIVE C0»1AND 

DETROIT ARSENAL H3piro/!an/24-106 
28251 VAN DYKE AVENUE 

CENTER LINE, MICHIGAN 

In Reply 
Refer to ORDMC-RM.l 26 »torch 1957 

SUBJECT: P-mest for a Cost BBtimate for a aaiistic Evaluation of 
t : TL13 thlverflal Carrier Hill 

TO:      Conmandlng Geneiäl 
Aberdeen R*oving Qrouod 
fkryland 

ATTENTION: ORDBO-DP-TB, Mr. Wlllia» PLess 

1. Ttro Jfaiversal Ckurrler Hulls, one of which is to b« fabricated 
fro« aluminum slloy and one from rolled homogeneous steel plate, will 
be shipped, to your installation for ballistic eraluation. 

2. A tentative test directive is inclosed for your information. 

3. It is requested that a cost estimate of each phase be furnished 
by lodorsement covering the test outlined in the inclosed test directive. 

FOR THE CHIEF RESEARCH AND DEVELOPMENT DIVISION: 

1  Incl 
1.    Tbst Directive W. D. ENG1AND 

(in dupe) Chief,  Äterials öranch 

CG 
OCO,   CRDIT 

A-l 



TEST DIRECTIVE 

OBJECT:    Vulnerability Test of the Hull of the Carrier, Personnel, Full 
Tracked, Airborne, T113 

DESCRIPTION OF MATEmi: 

Two T113 Hulls, one of which is to be fabricated nalnly from l-lA" 
aluininvun armor alloy and one mainly from 1/2" rolled armor plate. 
Brackets will be welded on the inside of the Hull, 

PBDCttPBCi 

In order to ascertain level of protection afforded by two different 
universal Carrier Hulls  (one utilizing the rolled armor plate and the other 
aluminum alloy) the following tests should be conducted on each Hull, 

PHASE I 

a«    Blast Evaluation at Low Temperature: 

(1)    Shocking of the weldments with 37rnm HE projectile to determine 
the susceptibility cf the weldments to cracking, 

(?)    The shocking of the virgin plate with the 37mm HE projectile, 

b. Vulnernbility of the vehicles to fragmsnts from lOSram HE round 
«t 90, 50 and 20 ft: 

(1) Sides and roof of hul], 

(2) Orille openings, 

c. Blast evaluation at ambient temperature.    ^Not rerjnlntH if no 
cracking is observed at low temperature.) 

Shocking of weldments and virgin plates with 37ram HE pro ^ to tile, 

d. Projectile Tragmentatimt    The ballistic limit of the fragimmt 
simulators (.30 CRI.,  .50 Gal.. 20mm and any intermediate slae, if 
available) shall be determined when fired across and into the grilles at 
various degreer of obliquity (0°, 1*5°, 60°, and 700). 

e. The ballistic protection afforded by the armor plate and grille 
to inpacte from ,30 Cal, and ,50 Cal, ball and AP projectiles at various 
degrees of oWiquity (0°, U50, and 60°), 

f•    Grenade Testing!    Both the fragmentation and offensive grenade 
snail be used on tue grilles» 
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g.    Splash Testing»    The capability of bullet splash from .30 Cal, 
boll, AP rounds, and grenades ol  entering various openings of th*» vehix;!», 
svtch a» doors, stc. 

The order and method of testing is left to the discretion of Aberdeen 
Iroving Ground,    In addition, authorisation is granted to conduct any 
other tests which  they deem necessary, 

PHASE II 

The effect of blast from a light anti-tank mine exploded inboard under 
the first roadwheel.    Under this phase Ordnance Tank-Automotive Command 
will send roadwheels and roadarms to AH>.    APG will then be required to 
attach the roadarne to the vehicle in nrdur to establish mine protection. 
The floor plates of the vehicles ere 3./,3" aluminum alloy or 3/16" steel. 

PHASE HI 

Different thicknesses of aluminum alloy will be tested against 
mines. The mine protection requirement will be specified as soon as OONAIC 
and 0C0 inform this office. Ycur offico may be required to weld additional 
plate to the floor and attach roadarms «nd roadwheels to the hull prior 
to this evaluation. The plate, roadarms and roadwheels will be furnished 

by this Command. 

Attendance» 

This office desires to be notified in advance of scheduled firings to 
permit attendance by interested personnel. 

Reports» 

A final report will be required.    Distribution shaii l» in aceoixiAnce 
with a distribution list which will be forwarded under separate cover. 

2 
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APPKNDIX B 

Detailed Tut Ibta 

Hmse I 

105nBn llE 111 - otatlo Detonation 
T113 - Right Side Til? - Left  Side 

Hull Side - 90 Feet 

RemarkB 
Hull 
Type 

Round 
Number 

Number 
Fragment 
Impacts 

Number 
CP(P) 

T113 
Til? 

1 
1 0 

0 
0 

T113 
Til? 

2 
2 

2 
2 

0 
Ü 

1113 
Til? 

3 
3 

5 
0 

0 
0 

T113 
Til? t u 

o 
0 
0 

T113 5 3 1 

Til? 5 3 c 

T313 6 
6 I 0 

0 

T113 
111? 

7 
7 

1 
1 

0 
0 

1113 
TU? 

Ö 
8 

3 
1 

o 
0 

1 fragment hit left front road wheel 

CP(P) V'xf" on lower hull aide of 3/Un 

aluminum. 
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105mm HE Ml - Static  Uotonation 
Hull Roof flate - 90 Foot 

IIull Hound 
Number 

Number 
Fra^muiit 

Impacts 
Numuer 
CP(P) 

T113 
TU? 

9 
9 

3 
3 

0 
ü 

T115 
I'll? 

10 
10 

0 
3 

0 
0 

T113 11 u 1 

TU? il 1 0 

T115 12 8 1 

TU? 12 3 0 

TU3 13 5 1 

TU? 15 7 0 

T113 
TU? 11. 

7 
2 

0 
0 

TU3 
TU? 

15 
15 0 

0 
0 

T113 
TU? 

16 
16 

6 
10 

0 
0 

Rernrks 

CP(P) 1-1/2"  x M/&" on 1-1/U" thiok 
aluminum 

CP(P) 1-1/2" x 5/8" on l-l/U"  thiok 
aluminum 

CP(P) i-3A" x i" on i-iA" thiok 
aluminum and pieroed hull botton 
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10.5min KE Ml - Static Datonatlou 
Hull Roof hlate - 50 Fe«t 

Number 
Hull          Round            Fraginant          Number 
Type Number Impftota CP(P)  Reroarla  

T113 17 15 0 One fragment severed one louvre bar 
In grille over crew compartment» 

111? 17 12 0 One fragment pieroed engine grille 
leaving a 2-5/k" x l}/lZ" opening. 

T113 16 29 2 CP(P) 1-3/U" x 1" on 1-1/1+" thiok 
aluminiro.    CP(P) W/B" x l" <xi 

Til?     18        19 
engine grille. 

T113     19       20       0 
TH7     19       11       1      CP(P) 1-1/+" x J/B»  on plate covering 

oommander'a hatoh opening. Passed 
through main floor plate» 

Hull Side Plate - 30 Feet 
T117 - Right Side 

0 
1 CP(P) i^-l^" x S/Ö" on lower hull side 

plate 

2 CP(P) l-l/V x 5/3"    CP(P) 1-3/V x 
IJ/l^"  un 3/Un aiuminum 'ciwer hull 
side plate 

1 CP(P) l-l/B" x 3A" opening.    Frapaent 
did not penetrate plate.    Hit on lower 
hull side plate. 

0 
0 

T113 - Laft Sid« 

T113 
T117 

20                   Ih 
20                5 

T113 21                    13 

TU7 21                    6 

• 

1113 
1117 i          I 
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Tll^ - Uft bide 

105nm HE Ml - Static Datonatlon 
Hull Si<i« Plate - 20 Feet 

Hull 
Mt 
T113 

Til? 

Round 
Number 

23 

23 

Number 
Fragment 

Impact 8 

75 

66 

Number 
CP(P) 

Til? - Rlcht 31de 

Remark« 

C"(p) i-i/U" x 5/Utt   CP(P) i-^/B" x 
3/ön  on 1-1/UM thioic aluminum aide 
plate«    Completely daatroyed ccnunandsr'a 
cupola roar axle mounting bracket. 

Hull Top 

T113 24 10U 3 

Til? 24 Qk 0 

- 20 Feet 

CP(P)  1" x l"    CP(P)  l-l/f x 5/8'' 
CP(P)  1-3/8" x 3A" *li on 1-1/V 
thick aluminum. 
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APPENDIX C 

Detailed Test Data 

Phase II 

T113 Aluminum Hull - Left Side 

Rebated Joints - 37-inni, HE, M54 

Joint between upper Hill Side Plate and Vertical Nose Plate 

Round No. 1 - Velocity 2553 fps. Hit 2" left of center of weld of vertical 
nose plate and 2-3/4" below sloped upper front plate. Face 5-1/2" F.Z. 
cracking. 7/6"  plate crack - Bear surface - 3~l/k" F.Z. Plate crack 2". 
Loosened top weld on forward tubular bracket on upper hull side plate. 

Round Ho. 2 - Velocity 2579 fps. Hit 1-3/6" left of center of weld and 4" 
above bottcaa edge of upper hull side plate. Face - 6-1/2" vertical F.Z. 
cracking and k"  horizontal F.Z. cracking. Rear Surface - 5-1/2" vertical 
F.Z. cracking - 1-3/16 " traneverse weld crack. Displaced tubular bracket 
loosened by Round No. 1. Tack weld on top mounting bracket of rear tubular 
container cracked. 

Joint between upper Hull side plate and Sponson Floor Plate 

Round No. 3 - Velocity 2U6J fpe. Hit 3/k"  above bottom edge of upper hull 
side plate and 20-l/V' fron nose. Face - 4-1/2" F.Z. 1/2" plate crack. 
Rear surface - 5" F.Z. cracking. 

Round No. k - Velocity 2564 fpe. Hit 3/8" above botton edge of upper hull 
side plate and 38-1/2" from nose. Face - 1-7/8" F.Z. cracking. Hear sur- 
face - 4-1/8" F.Z. cracking. Rrrnntmrj  f.z. 2-1/16". 

Round No. 5 - Velocity 2586 fps. Hit 1" above bottom edge of upper hull 
side plate and 57" from nose. Face - 4-7/8" F.Z. cracking. Hear surface 
6-1/2" F.Z. cracking - secondary F.Z. cracking 1-1/4". 

Joint between upper Hull side Plate and Sponson Floor Plate 

Round Ho. 6 - Velocity 2585 fps. Hit 1-1/2" above center line of weld and 
96-5/8" from rear. Face - no weld area cracking - opening on face 
3" x' 1-1/4" - 1-3/4" plate crack - Rear surface - 3-1/2" F.Z. cracking - 
opening on back 3-7/8" x 3-1/8" w/65^ back spall. Two plat« cracks 2" - 
l". 

Round No. 7 - Velocity 2537 fps. Hit 1-1/4" a^ove center liae of weld and 
81-1/2" from rear. Face - 1" F.Z. cracking - opening on face 1-1/2" x 1-1/2". 
Two plate cracks 1-1/4" - 1". Rear surface - 4-1/2" F.Z. cracking - punching 
started 2-7/8" x 3". 
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Round No Ö - Velocity 25^4 fps.  Hit 1^" above center line of weld and 
66" from rear. Face - no weld area cracking - opening on face 3^" x 1 7/6" 
plate crack 1 1/6". Rear surface - 6" F-Z. cracking - opening on back 
S,! x 2 7/8" w/flfi* hark «pall. 

Round No 9 - Velocity 2570 fps.  Hit 2" above center line of weld and 
51" from rear. Face - no weld area cracking - ^ circular crack 1 5/8I., 

Rear surface - 1 3/4" F.Z. cracking - 3^" plate crack. 

Round No 10 - Velocity lost. Hit 1^" above center line of weld and 35" 
from rear. Face - no weld cracking - 6" circular plate crack - Rear surface 
1" F.Z. cracking - 6" circular plate crack. 

Round No 11 - Velocity lost - Hit 1^" above center line of weld and 19^" 
from rear. Face - 2" weld cracking on face - 3i" circular plate crack- 
Rear surface - 3 3/4" F.Z. crack - 1/2" plete crack. 

Joint between upper Hull side Plate and Rear Hull Plate ♦ 

Round No 12 - Velocity lost. Hit 2" left of vertical weld and 7" above 
Lottom edge of plate. Face - 2 3/4" F.Z. cracking - Rear surface - 1^" 
weld cracking and 1" secondary F-Z. cracking. 

Conventional Joint - Right Side 

Joint between upper Hull side Plate and Resr Plate * 

Round No 13 - Velocity 2540 fps. Hit 1" left of vertical seam on rear 
and 6^" above lower edge of upper hull f-ivle plate. Face - no weld 
cracking. Rear surface - 3^" F.Z. cracking 

Joint between upper Hull side Plate and Sponsen Floor Plate 

nouud Nv li» - Vsloclty 2^40 fps. Hit 1^" above center line of weld aud 
löj" from rear. Fkce - no weld area cracking - 4^" Plate cracking. Rear 
sruface - 4^" F.Z- cracking. Two plate cracks 1" and 5/8*'. 

Round No 15 - Velocity 2576 fps. Sit 1^" above center line of weld and 
36fn fromrear. Face - no weld damage  opening on face 1^" x l4". 
Rear surface - Kxit diameter 1 3/4" x 1^" w/65lt back spall - 2 7/8,, x 
1 7/8" - li" Plate crack. Ho weld damage. 

Round Ho 16 - Velocity 254Ö fps. Hit 1^" above center line of weld and 
52^" fro« rear. Face - no weld damage - 2" plate crack. Rear surface - 
4£,• 7.Z. cracking - 5/8" Plate crmck. 

Round Ho 17 - Velocity 2557 fps. Hit 1^H above center line of weld and 
100^n from nose. F*ce - no weld area crcoking - 5^" plate crack. Rear 
surface 3^" F.Z cracking. Two plate cracks 1 3/4" - 2". 
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Round No 18 - Velocity 2520 fpe.    Hit 1^" above center UM of veld and 
04*" from nose. F^ce - no weld area crackliso - opening on face 3 l/k" x 2* 
iMtr BWfiM« - k  S/ö" F.Z. - opening on oacJt k" x 2"  w/'ö^f back spall 
2^" x 3". Two plate cracks 3A" - l^n. 

Round No 19  - Velocity 2524 fps. Hit 2Jr"  above center line of veld and 
60" from nose. Face- no veld area cracking - 5^" plate crack. Rear 
surface - no veld area cracking - 6 3A" horizontal plate crack. 

Round No 20 - Velocity 2532 fps. Hit I 5/8"  above center line of veld 
and 51u" ^rom nose. Face - no veld area cracking - 5" plate crack. Rear 
surface - k±"  F.Z. Tvo plate cracks 2" - 2 1/8" 

Round No 21 - Velocity 2536 fps. Hit I  3/8" above center line of veld 
and 34 3/4" from nose. Face - no veld area cracking - opening on face 
1 3A" x 1 3/4". Tvo plate cracks 1 5/0^ - ij". Rear surface - 4^" F.Z. 
opening on back 2" x 1 3/4". Tvo plate cracka 1" - 1^". 

Round Ho 22 - Velocity 2524 fps. Hit 1^" above center line of veld and 
15^" from nose. Face - 9^" veld cracking - 3 3/8" plate crack - 
ti*ansverse veld cracking - 2 7/8" plate crack. 

Joint betveen upper Hull side Plate and Vertical Nose Plate 

Round No 23 - Velocity 2516 fps. Hit 1^" left of center of veld of 
vertical nose and 5" above bottom edge of upper hull side plate. Face - 
3^" veld cracking. Rear surface - 3 3/4" veld cracking. 

Interlocking Joints betveen upper Hull side Plate and upper 
Sloped Nose Plat» 

Round No 24 - Velocity 2516 fps. Hit 2^" belov center of veld above 
sloped upper nose plate and 4 3/8" left of center line of veld of 
vertical nose plate. Joint tested in compression. Face l£" veld 
cracking 1 3/4" x 1 3/4" punching started. Rear surface - 1^" HAZ 
cracking Punching started 2 3/4tt x 2 3/8". 

Round No 25 - Velocity 2545 fps. Hit 1^" belov center line of veld of 
sloped upper nose plate and 27^" from vertical nose plate. Joint 
tested in Shear. Face - 7 3/8" F.Z. cracking. Rear surface 7 3/4" F.Z. 
cracking. 

later-locking Joints - Kight Side 
Joint betveen upper Hull side Plaie and Roof Plate 

Koand Ho 26 - Velocity 2510 fps. Hit 1" belov center of veld and 109" 
from rear. Joint tested in shear condition. Face - 4 3/8" F.Z. 
cracking - 1^" plar^ cra:k. r»ear surface - 6^" veld cracking. 

Round NO 27 - Velocity <i530 fps. Hit on edge of plate 85" fro« rear. 
Joint tested in compression condition. Face - no cracking. Rear 
surface - no cracking. 
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Round Wo 28  - Velocity 2k9k  fps. Hit 5/8" below center of weld and 6l^M 

frcni rear. Joint tested in chear condition. Face - 7u" weld enckixxg.    Rear 
surface - 8 1/8" weld cracking - ^" transverse weld crack.. 

Round Wo 29 -  Velocity 2502 fps. Disregard. 

Round No 30 - Velocity 2510 Tpa.    Hit £*  below center line of weld and 
14 3/^" from rear. Joint tested in shear condition. Face - li"  weld 
cracking. Rear surface - 8" weld cracking - 2" plate crack. 

Joint between upper Hull side Plate and Rear Hull Plate * 

Round No 31 - Velocity 2514 fps. Hit 1" right of center line of weld and 
11 7/Ö" below top edge of plate. Face - no cracks. Rear surface - 1 3AM 

weld cracking - secondary weld cracking 1 3/8". 

Inter-locking Jo^fats - Left Side 

Joint between upper Hull side Plate and Rear Hull Plate * 

Round No 32 - Velocity 251U fps. Hit 2^" left of center line of weld and 
10^" below top edge of plate. Face • no weld area damage - opening on 
face 2£" x 2". Rear surface - no weld area darage. Puncbing started 
3^" x  3". Displaced lower center retaining strr'v of fuel cell inspection 
door. 

Joint between Roof Plate and upper Hull side Plate 

Round No 33 - Velocity 2510 fps. Hit 5/8" below center line of weld and 
151* ^ron rear. Face - no weld cracking - ?£" plate crack. Rear surface - 
6^" F.Z. cracking. Displaced top retaining strip of fuel cell inspection 
door. 

Round No 3^ - Velocity 2535 fp«. Hit 1 3/8" below top edge of plate and 
37 5/Ö77 left or rear. Face - no weld area cracking - 11^" plate crack. 
Rear surface - 11 ^" weld cracking - £" traasrerse weld cracking - 
3 7/8" plate crack. Broke rear tack weld on 'V shaped hanger on 
roof of fuel cell coapartment. 

Rouud No 33 - Velocity k^i rps. Hit l£" below top edge of plate and 
59J" f'rom rear. Hies - no weld area cracking - 12 3/8" plate crack. 
Rear surface - 12^" weld cracking. Fillet weld on outboard side of 
leading edge of fuel cell compartment split extending fron roof plate to 
sponson floor plate. Also 6 1/8" weld cracking iu fillet weld between top of 
leading edge of fuel cell compartment and hull roof plate - 3 3/16" F.Z. 
crack in fillet veld Joining leading edge of fuel cell compartment with 
the sponson floor plate. Tack veld on aft 'L* shaped bracket on upper hull 
side plat« cracked. 

Round No 36 - Velocity 25^7 fps. Hit 1 1/8" below top edge of plate and 
02 5/Ö" from rear. Face - no weld area cracking - 11 £" plate crack. Rear 
surface - 11 -J-" veld area cracking. 
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Round Ho 37 - Velocity 2514 l^s. Hit 1" below top edge of plate and 110^" 
frau rear. Face - no veld area cracking - 10" plate crack. Rear surface 
9" weld cracking 1" F.Z. cracking. 

Round Wo 3ß - Velocity 2529 tpe.    Hit 1^" below centerline of wel4 and 
131" from rear. Face - no weld area cracking - 9^" plate crack. Bear 
surface - l&fc"  F.Z. cracking. Full length crack noted in fillet weld 
attaching diagonally set structural member to upper hull side plate on 
interior. 

Joint between upper Hull side Plate and Sloped upper Nose Plate 

Round Wo 39 - Velocity 2521 fps. Hit 1^" below center line of weld and 28" 
from vertical nose plate. Face - no weld area cracking - 11^" plate 
crack. Rear surface - 12" F.Z. cracking - k"  plate crack. Displaced 
rear tubular bracket. 

T113 - Rear 

Right Side 

Joint between Rear Hull Plate and Roof Plate 

Round Wo kO  - Velocity 2501 fps. Hit 2^" below center line of weld and 
7 3/4" from right edge. Face - no weld cracking 1 7/Ö" x  1 l/d" 
opening on face. Rear surface - 3^*  F.Z. cracking. Kxit diameter 
2t" x 2 3/16" with 50$ back spall. Displaced small bracket on roar hull 
plate. 

Joint between upper Hull side Plate aad Rear Plate 

Round Wo 41 - Velocity 2545 f^s. Hit 1" left of right edge and 12 3/4" 
above bottom edge. Face - no weld »rea cracking. Sheared bottom Jerry cen 
xetaiuiug 11 trip and ngnt hand can strap bracket. Rear surface - 2" F.Z. 
cracking. 

T113 - Hull Rear 

Left Bide 

Joint between upper Hull side Plate and Hull Rear Plate 

Round Wo 42 - Velocity 2541 fpe. Ht 1^" right of left edge and 
14 3/0" above bottom edge. Face - no weld area cracking - 1^" plate 
cracking. Bear surface 2" F.Z. cracking. 

Joint between Hull Rear Plate and Roof Plate 

Round Wo 43 - Velocity 2549 fps. Hit 1 3/4" below center line of weld 
and TP rigbt of left edge. Face - no weld area cracking - 7" circular 
plate crack. Sheared aluminum catch on gasoline filler cap. Rear surface 
1M F.Z. cracking - 3 3/4" plate cracking 2^" plate crackixg. 
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Joint betveen Rear Hull Plat« and Sponoon Floor Plate 

Round Mo kk -  Velocity 2531 fps. Hit 1^M above center line of weld and k l/k" 
right of left edge. Äce - 6f" weld cracking - plate cracks - 5 5/l6" - 
1 SA"» Dit«i>l«c«»d »huvel bracket. Bear surface 6 J/Oi: weld cracJclng - 4" 
pltte. 

Joint between g^ar Hull Plato and Sponson Floor Plate 

Round No k5 -  Velocity 2523 fpa. Hit 2" above center line of weld and 10" 
left of right edge. Face - k 7/6*  teld cracking - 4£" circular plate 
crack. Rear surface 5^" weld crack - Secondary F.Z. 5" tongue crack 3" x 2". 

T:.13 - Front - Left 

Jolüt between upper Slopec. Plate and Vertical Nose Plate 

Round No 46 - Velocity 2UÖ5. ffl^ 2 3/8" below center line of weld and 
2? 3/0" fron left edge. Face nc cracking. Rear surface - no cracking. 

Round No kj  - Velocity 2520 fps. Hit 2 3/Ö" below center line of weld 
and 2? 3/0^ from left edge. Fice - no cracking. Rear surface - no 
cracking. 

Joint between Vertical N se Plate and Sponson Floor Plate Left Side 

Round No UÖ - Velocity 2506 fps. Hit 9" to the left of the center fron the . 
botton» of the skirt plate, ftice - 5^" x 3^". Diameter of the opening 3" F.^. 
cracking 2" F.Z. cracking 3/U" and 1" weld cracking. Rear surface - no cracking. 

Vertical Rose Plate 

T113 - Right Side 

Joint between Vertical Nbe* P^t»» und Rloped upper plut^ 

Round No U9 - Velocity 2523 fps. Hit 7" right of left edge of late and 
on weld. Fice - no weld cracking. Bear surface - no cracking. 

Vertical Rose Plate 

Joint between Vertical Nose Plate and Sponson Floor Plate - Right Side 

Round No 50 - Velocity 2503 fps. Bit 8^" left from rertical *:eld and 
directly on weld Joint. Face - 10^" weld cracking on scurMny plate Joining 
to hull 2 3/8", k",  2^" plate cracks. Rear surface 3" F.2. cracking. 
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T113 - Left Side 

Rupture of Upper Hull Slie Plate 

37-MM HE M5U 

Round Wo 1R - Velocity lost. Hit 27^" fron rear and 19" below top ed«e. 
Pace - 7^" circular crack. Rear surface tongue crack 3£" x 3" - 2" 
plate crack. 

Round Wo 2R - Velocity 2518 fps. Hit 50^" fron rear edge and 18" from 
top edge. Face - ? 3/Ö" plate crack. Deformation 2 1/16". Rear 
surface - large buJge with T shaped crack 2" x  2". 

Round Wo 3R - Velocity 2U48 fps. Hit 70" fr« rear and 17 3/öH below 
top edge. Facv - no cracking defonaation 1 3A,,• Rear surface large 
bulge - no c.acking. 

Round No ^R - Velocity 2496 fps. Hit 88 3/8" from rear and 17^" from 
top ^deje. Face deformation 2",  2^" plate crack. Rear surface - large 
bulge kfc"  horizontal plate crack. 

Round Ho ^R - Velocity 2471 fps. Hit 106^" from rear and 16" from 
top edge. Face - no cracking defonaation 1 3/4". Rear surfiice large 
bulge - no cracking. 

37-« HE H5k  Projectile 

Joint between upper Hull side Plate and Hull Rear Plate 

Round Wo 1 - Velocity 2531 fps. flit 2" left of center of weld and 10" 
from top. Face - no %reld area cracking. Rear surface - no weld area 
cracking. r*o tauk wcldi* broken on outboard edge of sloped plate at top 
rear of fuel cell compirtsent. Three tack welds broken on outboard edge oi 
forward bulkhead of fuul cell compartment. 

Joint beoween upper Hull side Plate and Roof Plata 

Round Wo 2 - Velocity 2540 fps. Hit 2" below center line of weld and 
27 3/8" from rear. Fkce - no weld area cx*acklng. Rear surface - no 
weld area cracking. 

Round Wo 3 - Velocity 2523 fps. Hit 3/4,, below center line of weld and 
45 3/4" from rear. Face - no weld area cracking. Bear surface - no 
weld area cracking. 

Round No 4 - Velocity 2548 foe. Hit 1" below center line of weld and 
72 3/it" from rear,. Face - 4i" weld cracking. Rear surface 2 3/l6" w«ld 
cracking - 3 5/8" F.S. cracking. 
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Round Bo 5 - Velocity 2519 fj». Hit T/ö" below center line of weld and 
94^" fro« rear. Face - no weld area cracking. Rear surface - no weld 
area cracking. 

Round Wo 6 - Velocity 2531 fps. Hit 3/4" below center line of weld and 
117" frc« rear. Face - no weld area cracking. Rear surface - no weld 
area cracking. 

Round No 7 - Velocity 253I fps. Hit 3/UN below center line of weld and 
136f:' fro« rear. Face 2 3/4" weld cracking. Rear surface 1" weld 
cracking 2 3/8" F.E. cracking. 

Joint betveea upper Hull side Plate and Sloped upper Hose Plate 

Round No 8 - Velocity 2519 fps. Hit 3/U" below center line of weld and 
26^" above vertical nose plate. Face - 8 3/8" weld cracking. Rear surface - 
9" F.Z. cracking. 

Joint between upper Hull side Plate and  Sponson Floor Plate 

Round No 9 - Velocity 2523 fps. Hit 1" above center line of weld and 
3" from nose. Face h%"  weld cracking on horizontal sesw and 2^" F.Z. 
cracking on vertical seam. Rear surface k  £" F.Z. cracking on horizontal 
seam and k"  F.Z. cracking on Vertical seam. 

Round No 10 - Velocity 2519 fps. Hit 5^" above center liqe of weld and 
20-J" froni nose. Face - nc weld area cracking - 1 5/8" plate crack. 
Rear surface 3^" HAZ crackii>g - dislodged locking clamp on oil can 
bracket. Sheared off bottom rivet head holding tubular oil can container 
to mounting bracket. 

Round No 11 - Velocity 2564 fps. Hit 1" above center of weld and 37i" from 
nose, lac« ■ no weld area cracking. Pear surface - no weld area cracking. 

Round So 12 - Velocity 2526 fpti Hit 1" abcve center line of weld and 
55" fro» nose. Face - no weld area cracking - Bear surface - no weld area 
cracking. 

Round m  13 - Velocity 2520 fps. Hit 1^" above center of weld and 72^" 
from noser" Face - no weld area cracking - 6 3/l6" plate crack. Rear 
surface l£" F.Z. cracking. Two plate cracks 3" and 2^". 

Round Wo 14 - Velocity 2533 fps. Hit 3/4" above center line of weld and 
91^" from nose. Face opening on upper hull side plate 2 1/8" x if 
opening on sponson floor plate 1 3/8" x 1 5/6". Plate crack 2". Rear 
surface 1 3/4•' F.Z. crar-1-.lnt; - opening on rear 2 3/8" x 2,, (Low or detonation). 

Round Wo 15 - Velocity 2523 fpe. Hit 1 7/Qn  above center Une of weld and 109M 
from nose. Face - no weld area cracking. Rear surface - no weld area cracking. 

Round Wo l6 - Velocity 2516 fpe. Hit 1^" above center llxm  of weld and 
127t" from nose. Pace > no weld area cracking* Rear surface • no weld area 
cracking. loosened eight tack welds on outboard edge of forward bulkhead to 
fuel cell compartment. Q_Q 

CONFIDENTIAL 
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Round NO '-7 - Velocity 2520 f-ps. Hit 1" abore center line of veld and 
Ikk" from  nose. Face  - no veld area cracking. Rear surface - no veld area 
cracking. 

joint betveen upper Hull side Plate and Sull Rear Plate 

Round No 18 - Velocity 250Ö fps. Hit 1" left of center ijLne of veld and 
Ö 3/4" above bottom edge. Face 10 5/Ö" veld cracking. Bear surface - 
9^" P.Z. cracking. 

Joint betveen upper Hull side Plate - Vertical and Sloped upper 
Nose Plate 

■■ 

Round No 19 - Velocity 2504 fps. Hit 3/4" right of center line of 
weld and I?" above bottom edge. Face k  3/4" vertical veld cracking 
5^-" veld cracking along diagonal veld seam along sloped nose plate. 
R-ar surface 5" F.Z. cracking along slope and 4" F.Z. cracking on 
vertical veld. 

Joint betveen upper Hull side Plate and eloped upper Hose Plate 

Round No 20 - Velocity 2537 fps. Hit 7/8" belov center line of veld and 
16f" from nose. Face 13^" veld cracking. Rear surface I" veld cracking 
12" F.Z. cracking. 

T117 - Right Side 

Joint betveen upper Hull side Plate and Hull Hear Plate 

Round No 21 - Velocity 2557 fps. Hit 1*" right of center line of veld 
and Ö 3/4"above bottom edge. Face 8 7/Ö" veld cracking. Rear surface - 
8^" F.Z. cracking. 

Joint betveen upper Hull side Plate and Sponson Floor Plate 

Round No ?2 - Velocity 2533 fps. Hit 1^" above center line cf veld ana 
10" from rear. Pace - no veld area cracking. Rear surface - 2" HAZ 
c racking. 

Round No 23 - Velocity 2504 fpe. Hit 1" above center line of veld and 34" 
from rear. Face • no veld cracking. Rear surface - no veld eracking. 

Round No 24 - Velocity 2528 fps. Hit T/8" above center line of veld and 
51tJ' tram rear. Face - no veld cracking. Bear surface - no veld cracking. 

Round No 25 - Velocity 2533 fps. Hit 1^" above center line of v«ld and 
67^w from rear. Face - no veld cracking. Rear surface - no veld cracking. 

Round No 26 - Velocity 2533 fpa« Hit 3/4" above center line of veld and 
04" fron rear. Face 3 5/8" veld cracking. Rear surface - kn  veld cracking. 

Round No 27 - Velocity 2509 fpe. Hit 1^" above center line of veld and 100" 
from rear. Pace - no veld cracking. Rear surface 2^" F.Z. cracking. 

C-9 
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Round No. 28 - Velocity 2517 fjw. Hit 1^" abore center line of «eld and 
115" fro« rear. Face - no «old cracking. Hear surface - no vc-ld cracking. 

Round Wo« 2g - Velocity 2529 fps. Hit 1" above center line of weld and 
135^ fron rear. Face - no veld cracking. Hear surface - no veldlng 
cracking. 

Round So.  30 - Velocity 2509 fps. Hit 1" above center line of veld and 20£" 
from nose. Face - no veld cracking. Hear surface - no velding cracking. 

Round Wo. 31 - Velocity 2538 fps. Hit 1" above center line of veld and 2" 
from nose. Face kfc"  F.Z. crack on vertical veld - 2^" HAZ on horizontal 
veli - 2^" plate crack- Hear surface - k" F.Z. cracking on vertical weld - 
2^" HAZ on horizontal vald - 2^" plate crack. 

Joint betveen upper Hull side Plate. Vertical and Sloped Nose Plate 

Round No. 32 - Velocity 2505 fps. Hit 2" from center line of vertical veld 
and 2" belov center Hoe of sloped upper nose plate veld. Face - no veld 
cracking. Rear surface - no wld area cracking. 

Joint betveen upper liull side Plate and Sloped Nose Plate 

Round No. 33 - Velocity 2517 fps. Hit 1" belov center line of sloped veld and 
IS" from nose. Face 6 3/k" F.Z. cracking. Hear surface 7" F.Z. cracking. 

Round No. 3k -  Velocity 2509 fps. Hit 1" belov center line of veld at 
intersection of upper hull side plate, sloped nose plate and roof plate. 
Face 3" HAZ crack. Rear surface 3" HAZ crack» 

Joint betveen upper Hull side Plate and Roof Plate 

Round No. 35 - Velocity 2505 fps. Hit 1^" belov center line of veld and 67" 
from rear. Face - no veld area cracking. Rear surface - no veld area 
cracking. 

Round No. 36 - Velocity 2517 fps. Hit 1" belov center Una of veld and 51" 
from rear. Face - no veld cracking. Rear surface 1" HAZ cracking. Displace^ 
small bracket. 

Round Wo. 37 - Velocity 2526 fps. Hit 3A" below c#fttcr llae of veld and 
35" from rear. Face - no veld area cracking. Rear surface 2" F.Z. cracking. 

Round Wo. 38 - Velocity 2532 fps. Hit 1^" below center line of weld and 2" 
froa rear. Face - 1" veld crÄCk. Rear surface 3^" ?»Z. cracking - secondary 
veld crack £". 

Round No. 39 - Velocity 25^0 fps. Hit 1" belov center line of veld and 10^" 
from rear. Face - 3/k" F.Z. crack. Rear surface 3" F»i» crack. 

C-10 
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Hull Rear 

Joint betveen Left ReT rjad Roof Plate 

Round No hO  - Velocity 2512 fps. Hit l^n below center line of weld and 
12f" from left edge. Face - no weld cracking. Rear surface - Xh  F.Z. 
cracking. Displaced small bracket for outside of vehicle. Fragments of 
shell entered crew compartment through seal of rear ramp. 

Joint between upper Bill  side Plate and Hull gtor Plate 

Round No 41 - Velocity 2578 fl)S. Hit 1" from canter of weld and 19" below top 
of vehicle. Face - Jf" weld crack. Rear furface k"  F.Z. crack - cracked 
6 tack welds holding main fuel cell bulkhead to rear hull plate. 

Joint between Rear Hull Plate and Sponsoq Floor Plate 

Round No 42 - Velocity 2532 fps. Hit 3/4" above center line of weld and 
7" fron left edge. Pace - 3^" weld crack. Rear surface - 4" weld 
crack. 

CONFIDENTIAL 

Rear Hull Plate - Right Side 

Joint between Rear Hull Plate and upper Hull side Plate 

Round No 43 - Velocity 22Ö7 fps. Hit 1^" fron right edge and 16^" below 
top edge. Face - no weld area cracking. Rear surface - no veld area 
cracking 3/4" surface plate crack. 

Joint between Rear Hull Plate and Sponson Floor Plate 

Round No 44 - Velocity 2540 fps. Hit 5/öH above center of veld and left of 
right edge. Face - 4^" weld ^rack. Two plate cracks 1^ - 1". Rear surface 
5^" weld crack 1" plate craoa. 

Joint between Reav Hull Plate and Roof Plate 

Round Nö 45 - Velocity 2600 fps. Hit 3/9" telow center line of weld and 
12^" from edge. Face - no weld area cracking. Rear surface - no weld area 
cracking. Large upper mount lug bracket on right rear of rasp broken 
loose in one side In HAZ. Blast fron shell displaced rubber gasket on right 
side of ramp. 

Joint between Rear Hull Plate and Ifpper Hull side Plate 

Round No 46 - Velocity 2613 fps. Hit ^M from right edge and 8" below top 
edge. Face 1" weld crack. Rear surface 3" F.Z. crack earner bracket 
directly behind impact crocked but not displaced. 

::.'■■ 
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FTcat 

Til? - Right Side 

•Totnt h*tj**mn  Vertlo^l yoae pint«  and Sponson Floor Plat« 

Round Wo 47 - Velocity 2551 fp». Hit on weld and 11 3/0" from right edge. 
Face - no veld cracking. Displaced splash plate at front of spooson 
floor plate. Rear surface - no cracks. 

Joint between Vertical Hose Plate and upper Sloped Plate 

Round Jo kd  - Velocity 2509 fps. Hit 8H fr« right edge and 3/k*  below 
top edge. Face - no cracks. Rear surface - no cracks. 

Left Side 57-« PPM1001 

Joint between Vertical Fose Plate and upper Sloped Plate 

Round no k9  - Velocity 79^ fj)s. Hit 33^" from left edge and 1 1/8" below 
top edge. Ytice  no cracking. Rear - no cracking. 

Round »o 50 - Velocity 807 fps. Hit 20^" from left edge and 1^" below 
top edge. Face no cracking. R ar surface - no cracking. 

Round Ho 51 - Velocity Ö04 fps. Hit 1^" below top edge and 9 3/l6" 
from left edge. Face - no cracking. Rear surface - no cracking. 

Joint between Vertical Hose Plate and Sponson Floor Plat^ 

Round No 52 - Velocity Ö09 fps. Hit 2" abore center line of weld and 10" 
from left edge. Face - no structural weld cracking 13 7/8" «eld cracking on 
skirting plate. Rear surface - no cracking. 

C-12 
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Resistance of Main Armor to H.E. Shell Burst 

37-iffln H.E. M5^ 

Til? Hull - Left upper side Plate 

Round No. 1R - Velocity 254l fps. Hit 24 5/8" from rear «id Ik  3/4" 
be low top edge. Face - punching out 3i" x 3 i/o". Four plate cracks 
1 3/4" - 1|" - l|" - 1". Rear surface - punching out 3^" x 3$".    Two 
plate crocks 2" - 1^". Disregard - low order detonation of fuse. 

Rrond No. 2R - Velocity 2509 fps. Hit 39 3/4" from rear and  15" below 
top edge. Face - no cracks. Depth of deformation 1^". Rear surface 
large bulge - no cracks. 

Round No. 3R - Velocity 2656 fps. Hit 57" from rear and 16" below top 
edge. Face - no cracks. Depth of deformation 1 5/Ö". Rear surface - 
Large oulge - no cracks. 

Round No. 4R - Velocity 2717 fps. Hit 74^" from rear and 15^" below top 
edge. Face no cracks. Depth of deformation 1 3/4". Rear surface large 
bulge - no cracks. 

Round No. 5R - Velocity 2Ö32 fps. Hit 92^" from rear and 15 3/4" from top 
edge. Face - two plate cracks 1" - 1 5/8", Depth of deformation 1 5/8". 
Rear surface - large bulge - 1" plate crack - displaced small bracket. 

Round No. 6R - Velocity 2844 fps. Hit 108" from reir edge and 15 1/8" 
below top edge. Face - no plate cracking  Depth of deformation 1 1/8". 
Rear surface - large bulge - no cracking. 

Round No. 7R - Velocity 2844 fps. Hit 124^" from rear and 15" below 
top edge. ~^ace - no cracking. Depth of deformation - 1 11/16". Rear 
surface - large bulge - no cracking. Displaced one shock mounting 
bracket at inner side of upr*»** hQU »ide plate. 

CONFiDENT 
C-13 
IDiNTIAL 

mmmmm ■ ■ •. 



CONFIDENTIAL 
APPENDIX D 

Det&lled Tewt DttLn 

Phase III 

RESISTANCE TO PENETRATION 

T113 

Upper Hull Side Plate - Right Side 

Cal. 50 AP fC - 0° QbllQulty 

Rd. No.   Velocity   CP(P)/PP(P) Remarks 

1 1857        CP(P)    Exit diameter J" x J" 
2 1351        PP(P)    Slight bulge - No cracking 
3 1666        CP(P)    Exit diameter i" x ±" 
k lh96 CP(P)    Large bulge, 5/8" Horizontal 

crack - Noce through plate. 
♦5       1458        CP(P)    Large bulge-3/8" vertical crack, 

^" horizontal crack 
*6       1^25        PP(P)    Slight bulge - No cracking 

* Protection Ballistic Limit = 1^2 fps 

Cal. 50  Ball M2 - 0° Obliquity 

1 I563        CP(P)    Exit diameter ^,, x ^,, 

Projectile In plate. 
2 IU95        PP(P)    Large bulge - Hair cracks 
3 liAO        PP(P)    Large ouige • J" aorlzontal 

crack 
«U       150U        PP(P)    Large bulge |" Horzontal crack- 

V Vertical crack 
♦5       1507        CP(P)    Large bulge ^" Horzontal crack 

^,, Vertical crack 

* Protection Ballistic Limit -    I506 fps 

CONFIDENTIAL 
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Rd. No. Velocity 

1 1 QllT 

2 2105 
3 1902 

*k 2051 

5 1975 
C 1W3 

4 2125 
2050 

CONFIDENTIAL 
Cal. 30 AP 1C - 0° Obliquity 

CP(F)/PP(F) Remarks 

rP(P)    MHi™ bulge - Uo  cracJ^.ag 
CP(P)    Projectile through plate 
PF(F)    Large bulge - No cracking 
CP(P)    Nosi through plate 4" - Vö" 

plate cracks 
PP(P)    Large bulge - No cracks 
PP(P)    No bulge 

Disregard 
PP(P)    Large bulge - No cracks 

* Protection Ballistic Limit r 2051 fps 

20-mm Fragraent Simulator 0° Obliquity 

Large bulge - No cracks 
Exit diameter 1" x 1" 
Punching started 1" x 1" 
Punching started 1" x 1" 

♦ Protection Ballistic Limit I 1919 fps 

Cal. 30APM2- ^0 Obliquity 

1 2531 D:* sregard 
2 2531        PP(P)    No bulge - No cracking 

1 1510 pp(p) 
♦2 19kl CP(P) 
3 1886 pp(p) 4 1896 pp(p) 

I Lost 
3068        PP(P)    Slight bulge 

5 3281        CP(P)    Exit diameter £" x ^" - 
5/l6" plate crack 

6 3199        CP(P)    Exit diameter 5/16" x 5/l6"- 
5/16" plate crack 

7 3113 PP(P)     Large bulge - Punching bUuried 
8 3099        PP(P)    Slight bulge - No cracking 
♦9       3177        CP(P)    Exit diameter 5/16" x 5/16" 
*10       3127        PP(P)    Medium bulge - No cracking 

* Protection Ballistic Limit = 3152 fps 

CONFIDENTIAL 
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Cal- ^QAPM2- ^5    Obllflttlty 

Rd. Wo.  Velocity    CP(P)/PP(P)        Remarks 

1       20kk PP(P)    Slight bulge - No cracks 
♦2       2180        CP(P)    Ejdt diameter 7/l6" x 7/l6" - 

5/8" horizontal crack 
*3       21^3        PP(P)    No bulge - No cracks 

* Protection Ballistic Limit = 2162 fps  . 

o 
2Q-mm Fragment Simulator - k1?    Obliquity 

1 Lost Disregard 
2 2782 PP(P) Large bulge 

crack 
- 1" horizontal 

3 2702 PP(P) Large bulge - No cracks 
k 2798 FF(?) fArge bulge 

crack 
- l^-" horizontal 

*5 2846 PP(P) Targe bulge 
1 3/U" x 1" 

- Punching started 

*6 2879 CP(P) Punching out 1 3A" x 1 1/8" 

» Protection Ballistic Limit - 2863 fps 

Front Nose Plate 

Cal. 3QAP M2" Direct Frontal Attack 

1 Lost   Disregard 
2 Lost   Disregard 
3 2857 CPTP)         
k 21k'f CP(P) 
5      2566       CP(P) 
6 Loet          Disregard 
7 239^        PPTP) Cracked interior bracket ^" 
6       2353        PP(P) Slight bulge 
9       Lost        ___^ Disregard 

♦10       2U66        CPTP) Large bulgo -3/Ö" horizontal 
crack 

♦11       2U23        PP(P) Large bulge - No cracking 

- Trotection Uallistic Limit = 2^5 fps 

CONFIDENTIAL 
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_Cal. ^ÜAP M2- Direct Frontal Attack 

Rd- No-        Velocity    CP(P)/PP(P)        Remarks 

1 ^uoi^        CP(P;    Exit diameter 7/16" x 7/l6" 
2 1594        PP(P}    Slight bulge - No cracking 

*3       1733        PP(P)    Large bulge - J" horizontal 
crack 

4       1809        CP(P)    Large bulge - ^" x ^"opening 
5/8" horizontal crack - Pip 

*5       1779        IP(P)    Large bulffe -I/8" x 1/8" 
opening -^,, horizontal crack 

* Protection Ballistic Limit = 1756 fps 

Cal. 50 Ball M2 - Direct Frontal Attack 

1 
2 

2201 
1788 

CP(P) 
PP(P) 

3 1878 CP(P) 

*k 1802 PP(P) 

»3 idhk CP(P) 

;r i" x ^,, 

- +" horla 
Exit diameter 
Large bulge - ^•" horizontal 
crack 
Large bulge 3/4" horizontal 
crack 
Large bulge ^" horizontal 
crack 
Large bulge 5/8" horizontal 
crack 

Protection Ballistic Limit =  l8?j fps 

Cal. 30 AP M2 - 30° Frontal Flank Attack 

1 Lost CP(P) Large bulge - 5/8" horizontal 
crack 

2 Lost CP(P) Exit diameter 7/16" x 7/l6" - 
^i: - ■^w hor.«ont«l nrnnkn 

1 
2021 PP(P) Slight bulge 

•i 2093 PP(P) J51ight bulge 
5 2243 CP(P) Exit diameter £" x J" 
6 2175 CP(P) Exit diameter |" x J" 
*7 212k CP(P) Large bulge - 3A"-5/8" 

horizontal crack 

* Protection Ballistic Limit - 2109 fps 
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Cal. ^0 AP >g - 30° Frontal Flank Attach 

Rrl. WO. Velocity CP( p)/rr(P) Renarka 

1 2096 PP(P) No bulge 
«2 224? PP(P) Large bulge 3/k"  horizontal 

hairline crack 

3 2319 CP(P) Exit dianieter ^" x J" - 
Tvo J" horizontal cracks 

*k 2267 CP(P) Exit diameter ^" x ^" - 
3/4" horizontal crack 

* Protection Ballistic Limit : 2257 fps 

Cal. ^0 AP M2 - 60° Frontal Flank Attack 

1 2350 PP(P) No bulge 
2 2704 PP(P) No bulge 
3 2783 PP(F) No bulge 
k 2846 PP(P) No bulge 

* No Protection Ballistic Limit Obtained - High Partial Penetration Z 
46 fps 

Personnel Access Door in Ramp 

o 
Cal. ^0 Fragment Simulator - 0 Obliquity 

1       2703        PP(P)    Large bulge - No cracking 
2720        PP(P)    Large bulge - Pine hair line 

crack 
2Ö35        FP(P)    Large bulge - No cracking 
2891        PP(P)    iArge bulge - No cracking I 

1 2374 PP(P 
2 2472 PP(P 
3 2580 rp(p 

CONFIDENTIAL 

♦ No Protection Ballistic Limit Obtained - High Partial Penetration I 
2891 fps 

Cal. pü Fragment Simulator - 45 Obliquity 

Slight bulge - No cracking 
Slight bulge - No cracking 
Slight bulge - No cracking 

♦ No Protection Ballistic Limit Obtained - High Partial Penetration I 
25ÖOfps 
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20-ma Fragment Sltaulator - 4^° Obliquity 

M. No.      Velortty CPCP)/PP(P) Remarks 

1 cMM Disregard 
2 2331        CP(P) Exit diameter 1-J-" x 1" 

*3       219?        CP(P)    Exit diameter 1" x 1" 
5 2065 PP(P) Large bulge - 1^" crack 
5 2051 PP(P) »*?r»liun bulge - No cracks 
6 2094 PP(P) Large bulge - No cracks 

*7 2135 PP(P) Large bul^e - ^,, cree.^ 

♦ Protection Ballistic Limit -    2l66fp8 

RESISTANCE TO PENETKATION 

•nn 
Upper nul 1  Side Plate - Kight Side 

Cal. 50 AP M2 ■ 0°  Obliquity 

1 lAlJ CP(P) 1/8" x 1/8" 
rear 

2 
3 
( 

♦5 
*6 

1297 
1338 
1296 
1298 
llhk 

PP(P) 

PP(P) 
PP(P) 
CP(?) 

Large bulge 
Disregard 
Targe bulge • 
lArge bulge • 
Large bulge • 

pin hole light 

pin hole light 
pin hole light 
1/8" opening 

* Protection Ballistic Limit r 1321 fps 

u 
Cal- ^0 Ball >g - 0 QbllQuity 

1 0.499 PP(P) 
2 2875 CP(P) 
3 2302 PP(P) 
( 2633 GP(P) 
♦5 2504 CP(P) 
6 1852 PP(P) 
7 2064 PP(P) 
8 2004 PP(P) 
9 2173 PP(P) 
10 2508 CP(P) 

♦11 2468 pp(p) 

No bulge - no cracking 
Exit diameter 7/8" x 7/8" 
Medium bulge - no cracks 
Exit diameter 3/4" x 3/,^" 
Exit diameter 5/8" x 5/6" 
Medium bulge - no cracking 
Large bulge - no cracking 
Large bulge - no cracking 
Large bulge - no cracking 
Punching out 5/8" x 5/8" 
Large bulge - no cracking ■ 
Projectile in plate. 

Protection Ballistic Limit s 2486 fps 
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0 Cal. jÜAP M2 -• 0 Qbllgmty 

Rd. No, Velocity rp(p)/pp(p) r>c::jwka 

1 
2 
3 
k 
5 
6 

7 

0 
9 

2055 
25Ö8 
2319 
2276 
2246 
2283 

2279 

2135 
2266 

PP(P) 
CP(P) 
CP(P) 

CP(P) 
CP(P) 

CP(P) 

PP(P) 
CP(P) 

Slight bulge - no cracking 
Punching out ^" x ^" 
Large bulge - pin hole opening 
Disregard 
Largo bulge - pin hole opening 
Large bulge - projectile nose 
through plate 
Large bulge - l/l6" x 1/16" 
opening 
Medium bulge - no cracking 
Large bulge - 1/16" x l/l6" 

*10 2174 PP(P) 
opening 
Medium bulge - no cracks 

11 
•12 

2232 
2235 PP(P) 

Disregard 
Targe bulge - fine hair cracking 

* Protection BolUs tic Liadt : 8209 fps . 

Cal. 30 AP ^C- h'y Obliquity 

1 
2 
3 

30<;6 
3380 
3hkk 

PP(P) 
PP(P) 
PP(P) 

Slight bulge - no cracking 
Slight bulge - no cracking 
Slight bulge - no cracking 

♦ No Protection Ballistic Limit Obtained - High Partial 
Penetration = ihkh  f.p.s. 

45° Oblifluity 

Slight bulge - no or^cH^g 
Punching out 5/0" x 3/8' 

3        2365 PP(P)     Slight bulge - no cracking 
h 263^        PP(P)    Large bulge - no cracking 

*5        2781        PP(P)    large bulge - no cracking 
*6       «329        CP(P)    Pimchlng out f* x 3/8" 

♦ Protection Ballistic Lihdt  = 2Q©5 fps 

Cul. ^U AP M2 

2001 PP(P) 
2Ö57 CP(P) 
2365 PP(P) 
2639 PP(P) 
2781 PP(P) 
«329 CP(P) 
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2Q-ngn Fragment Slxmilator - k1?    Obliquity 

Remarks Rd. No Velocity CP(P)/PP(P) 

1 1870 PP(P) 
2 I969 PP(P) 
3 2076 PP(P) 
ii 2191 PP(P) 
5 233^ PP(P) 
6 Lost PP(P) 
7 2585 PP(P) 
8 2531* PP(P) 
9 2701 FP(P) 

10 2869 PP(P) 
11. 2873 PP(P) 

* No Protection Balli atic  Limit Ob 
Penetratiun = ?.ul3 ft)8 

Slight bulge - no cracks 
Slight bulge - no cracks 
Medium bulge - no cracks 
Medium bulge - no cracks 
Medium bulge - no cracks 
Large bulge -^■" hair crack 
Large bulge - no cracks 
Slight bulge - no cracks 
Large bulge - 3/4" face crack 
Large bulge - no cracks 
Large bulge - no cracks 

:ned - High Partial 

Personnel Access Door in Ran^p 

Cal. ^0 Fragment Simulator - 0 Obliquity 

Slight bulge - no cracking 
Slight bulge - no cracking 
Slight bulge - no cracking 
Disregard 

* No Protection Ballistic Limit Obtained - High Partial 
Penetration = 2909 fps 

20-mm Fragment Simulator - k5    Obliguity 

1 1953 PP(P) Large bulge - no cracking 
2 2005 PP(P) 1" circular crack 
3 223** PP(P) Large bulge - nu oracklug 

*h 23^9 CP(P) Punching out 7/8" x 7/l6" 
5       2264        PP(P)    Large bulgs - no cracking 

♦6       227U        PP(P)    Large bulge - hair line crack 

* Protection Ballistic Limit ■ 2312 fps 

1 S785 PP(P) 
2 2909 PP(P) 
3 2899 PP(P) 
k 2933 
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CONFDENTIÄL 

Drmed Services lechnical Information fipcy 
ARLINGTON HALL STATION 

ARLINGTON 12 VIRGINIA 

FOR 

MICRO-CARD 

CONTROL ONLY 21PFI 
NOTICE:   WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED 
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS 
NO RESPONSIBILITY, NOP ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE 
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE 
SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY 
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER 
PERSON OR CORPORATION, OH CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, 
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 
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