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NPG REPORT NO.   63       r 

fflwtMSiFiey 
Gunfire Test of Goodyear Self Sealing Fuel Cells 

With 20inm Practice and .60 Caliber Ball Ammunition 

PART A 

SYNOPSIS 

1. This is a final report on the gunfire tests of the 
Goodyear self sealing fuel cells conducted under TED No. 
NPG AE538041. 

2. The object of this test was to determine the self 
sealing qualities of the fuel cells when subjected to 20inn 
and .60 caliber gunfire. The test was conducted in accord- 
ance with the requirements set forth in the Army-Navy Aero 
Specification AN-T-49a-l. 

3. Two 20ffim Practice and two .60 caliber ball projectiles 
were fired into cell number 86. A total of eight wounds was 
produced, five of which sealed satisfactorily. Round number 
four, a .60 caliber ball projectile, produced extensive 
damage to the area around the exit wound and the testing on 
this cell was discontinued. 

k.    Three 20mm practice and four .60 caliber ball pro- 
jectiles were fired into cell number 71. A total of fourteen 
wounds were produced, eight of which sealed satisfactorily 
according to the requirements of reference (b). Five of the 
wounds which failed to seal satisfactorily did seal to damp 
in four minutes. Round number six, a tumbled .60 caliber 
ball projectile, punched out the sealant in the entrance 
wound. 

5, It is concluded thrt the self sealing performance 
of the fuel cells was unsotisfoctory according to the 
requirements of referonco (b). 
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PART B 

INTRODUCTION 

■ 1.    Al^EORITY: 

establlsjf^/^^^^^ted under TED No.   N^ ^53^ 

2.    REFERENCES: 

a.    BuAer Itr Aer-AE-53 dated 1? Mav 1QLA 

16 April I9/J3, ■'• c » «uDoer Co.   Itr dated 

3.    BACKGROUND: 

saaling fuel cells.    Mil« rT™»^    / 3,  non-metalllc  self 
tasting of the JuSjMtfirJm»? Klth the «"""^ 

4. OBJECT OF 1EST: 

to determlnVtriel? slaUn^n^.f ?'' thls test — conducted 
*m  subjected Jo^oL'Sd^'o^iJ,1;^«^ ^S1 ««"» 
IWJ. 0* reference <b, was used as^f^öndÄ^ 

5. PERIOD OF TEST: 

a. Date of Project Letter        19 1,  ^ ^ 
b. Date Necessary Material       17 May 1948 

Received -. 
c. Date Te- t Started t? ^pril :L948 
d. Date Test Completed rt ^ 1948 

il Junto 1948 

- 3 - RESTRICTED 
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Gunfire Test  of G^odvear q^i-p c^„i<        »     , 

6.     REPRESENTATIVES PRESENT; 

Mr.  John Ciieclcovicli 
Mr,  James Merrill 
Mr.   Clyde Wheeler 

Bureau of Aeronautics 
Goodyear Tire & Rubber Co. 
Goodyear Tire & Rubber Co. 

PART C 

DETAILS  OF TEST 

7.     DESCRIPTION OF ITEM UNDER TEST: 

sealing f^e! oenTa^VVt? f?.00« -n-.etalllo  self 
cells  Is as follows: 3   *    Tile  construction of tue 

Cell No.   73 

1st Ply 
2nd     " 
3rd    " 

4th    '♦ 
5 th    " 

6th    " 
7th    " 

8th    •» 
9th to 
15th Ply 
(Incl.) 
16th Ply 

Inner Ply ORN 
Sealant (Natural Rubber) 
Nylon cord fabric ooated 
on both sides with natural 
rubber sealant 
Sealant (Natural Rubber) 
Nylon cord fabric coated 
0nuvOth sides with natural 
rubber sealant 
Sealant (Natural Rubber) 
Nylon cord fabric ooated 
on both sides with natural 
rubber sealant 
Sealant (Natural Rubber) 
Nylon cord fabric coated 
both sides Plioform resin 

Nylon cord fabric coated 
one side Plioform resin 
and outside with GRN 

Eatiiaated cement 

Thickness 
(Inches] 

.030 

.040 

.032 

.040 

.032 

.040 

.032 

.040 

.032 

.032 

Weight 
(Iba/ao.ft^ 

.170 

.200 

.130 

.200 

.130 

.200 

.130 

.200 

.158 ea, 

.154 

.100 

•542      2 72 
The actual weight of Cell number 71 is 66 pounds,' 
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Cell No. 86 

test: 

eXCen?
eth0

n^?eT 8^1S constructe(i the same as Cell number 71 
except the total plies of non-metallic material is siTlnstead 

estÄ5 fnf^e^T.ed^al **** is  'W I™***  and the estimated total weight, 2.37 pounds per square foot  The 
actual weight of the cell is 59 pounds. 

8,    DESCRIPTION OF TEST EQUIPMENT: 

The following equipment was used in conducting this 

a. 20mm aircraft machine gun, M-3. 
• "S0 caliber aircraft machine gun, T17E3. 

c. 20mm practice ammunition, T-2^. 
d. .60 caliber ball ammunition, T-77. 
e. Non-metallic tumble board, 
f. 1*0%  aromatic blend of aviation gasoline. 

9. PROCEDURE: 

* T?iS  le3t was conducted in accordance with the 
requirements of paragraph F»5c of reference  (b)  with the 

^iTsTiTTien'Z T0liQMf  'e0 ^über(bill nation was used in lieu of the specified  .50 caliber. 

10. RESULTS aND DISCUSSION: 

a.  Two 20iiim practice and two .60 caliber ball nro- 
jectiles were fired into cell number 86. A total of eißh? 
wounds was produced, five of which sealed satisfactorily 
Round number four, a .60 caliber ball projectile produced 
llll^t^** %t<U*  area around ^ ****  ^uAdfuecels- itating the discontinuance of the test on this cell. Figures 
1 and 2 show the damage to this cell. figures 

^< 4.^ b• ThTT? 20m  Practice and four .60 caliber ball 
projectiles were fired into cell number 71. A total of 
5^nl?? W0HndS WaS Produced» eight of which sealed satis- 
factorily; however, five of the wounds which failed to seal 
in accordance with reference (b), did seal to damp in foS 
minutes. Round number six, a tuibled .60 calib^ball p^- 
F?^i«oSPUGf ^ 2Ut t?e sealant in thQ  entrance wound.P Figures 3 and 4 show the damage to this cell. 

contained In  Appe'Jlx^B)!' reaUltS 0f the ^^  test a^ 

" 5 - RESTRICTED 
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PART D 

CONCIlTSTQWfl 

of the1;»«"^! crilltl ^t^ff« "«"^ Perforce 
requirements of paMgr^ püjf^^^„«f^J^ »o the 

PART E 

DISPOSITTOM ng »iATF.pTflT 

SUBMITTED; 

LCDR, USN      / 
Aviation Ordnance 
Special Projects Officer 

CONCUR; ^//^j 

Captain, §äl 
Aviation Ordnance 
Officer 

APPROVED: C. T. JOY        C0NCÜR. 
Rear Admiral. USN    m'   ■         
Commanding Officer      Ik^k^fi 

i<Va^^^  Experimental Offi^. 

W. H. BENSON 
Captain, USN 
Ordnance Officer 
By direction. 
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V/ith 20inm Practice and .60 Caliber Ball Anuaunition 

TABULATED RESULTS OF GUNFIRE TEST 

Preliiainary Notes: 

1. In the first column of the following table, the 
numbers with nxn after them refer to the exit wound made 
by the subject round. 

2. Angle of impact as used in the following table 
is the angle between the line of fire and zhe  surface on 
which impact occurs, 

3. The following abbreviations are used: 

SRH 
LH 
m 
IB 

SS 

Small round hole. 
Leaking heavily. 
Leaking moderately 
Leaking slightly. 
Seeping moderately, 
Seeping slightly. 
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