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ABSTRACT 

An inventory is presented of recoilless rifles and mounts manufactured  by 
Firestone for the BAT and ONTOS projects. 

Design changes on the TI37 rifle and T152 mount, aimed at improved per- 
formance and ease of handling, are described. 

A mount to hold six T170E1 rifles, and a remote control firing system, are 
being developed for the ONTOS vehicle. These developments are discussed. 

Projectiles of the T138E57 type, for evaluating the effect upon flight be- 
havior of spin rate and center of gravity location, have been manufactured and 
long range firing tests are being arranged. 

Tests with the T119 projectile to investigate long and short ogives and 
shortened fins are scheduled. Twenty Tl 19E11 projectiles with the new plug-in 
nose element, DRA726, are to be tested in March. A shipping report is given 
for T119E11 projectiles. 

The penetration studies for this report period were concerned with the effect 
on penetration of certain loading variables. The test data are presented. 

Two fuze tests are described: (1) sensitivity of the DRA726 plug-in nose 
element using a one-inch thick bursting screen, and (2) function tests of the 
delay and of the superquick actions of the T267 base element. 

1 
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THE WEAPON SYSTEM 
An inventory of recoilless rifles and the BAT and ONTOS projects is presented 

mounts manufactured by Firestone for in Table I. 

TobU I 
Inventory of Rocoilloss Rlflei and Mounts 

Manufactured by flrmttonm tor BAT wtd ONTOS Projects 

-.- 

i 

RIFLES 
Rifle No. Location Comments 

T137E3 Rifles 
Ser. NQ.    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 

Akron 
Akron 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis -Chalmers 
Allis-Chalmers 
Allis -Chalmers 
Allis-Chalmers 
Allis -Chalmers 
Allis-Chalmers 
Akron 
Aberdeen Proving Ground 
Akron 
Allis -Chalmers 
Akron 
Akron 
Akron 
Akron 
Akron 
Not Completed 
Not Completed 
Akron 
Not Completed 
Not Completed 

Returned from Fort Benning 
Returned from Fort Benning 
Ti65 Serial No.  5 
T165 Serial No.  7 
Shipped to Allis-Chalmers 1-17-53 
T166 Serial No.  2 
T165 Serial No.  6 
T165 Serial No.  5 
T165 Serial No.  6 
T166 Serial No.   3 
T165 Serial No.   7 
Ready for shipment to Allis-Chalmers 
BAT Engineering Test 
Ready for shipment to Allis-Chal"ners 
Shipped to Allis-Chalmers 1-17-53 
Ready for shipment to Allis-Chalmers 
Ready for shipment to Allis-Chalmers 
Ready for shipment to Allis-Chalmers 
Ready for proofing 
Ready for proofing 

Ready for proofing 

T137E2 Rifles 
Ser. No.    1 

2 
Akron 
Akron 

Used for spare parts 
E.O.D.  for test facility 

T137E1 Rifle 
Ser. No.    1 

2 
3 
4 

5 
6 
7 
8 

Akron 
Akron 
Akron 
Watertown Arsenal 

Akron 
Akron 
Akron 
Akron 

Salvaged 
Salvaged 
Salvaged 
To be returned to Firestone on 
completion of metallurgical study. 
Salvaged 
Salvaged 
Salvaged 
To be kept for historical value. 

T137 Rifle 
Ser.  No.   1 Akron Destroyed in proofing 

Inventory of T152 Mounts on next page. 
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Table I (Cant.) 

MOUNTS 
Mount No. Location Comments 

T152E5 Mount 
Ser.  No.     1 

2 
3 

Akron 
Akron 
Aberdeen Proving Ground 

Returned from Fort Benning 
Returned from Aberdeen 
BAT Engineering Test 

T152E4 Mount 
Ser.  No.    1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

AUis-Chalmer s 
AUis -Chalmers 
AUis -Chalmer s 
AUis -Chalmers 
AUis -Chalmers 
AUis -Chalmers 
Akron 
Akron 
Akron 
Akron 
Not Completed 
Not Completed 

T165 Serial No. 5 
TI65 Serial No.  6 
T166 Serial No.  2 
T166 Serial No.   3 
T165 Serial No.  7 
Shipped to AUis-Chalmers 1-17-53 
Ready for shipment to Allis-Chalmers 
Ready for shipment to AUis-Chalmers 
Read/ for shipment to Allis-Chalmers 
Ready for proofing 

T152E3 Mount 
Ser.  No.    1 

2 
3 
4 

Akron 
Akron 
Akron 
Akron 

Salvaged 
Converted to E4 
Converted to E4 
Salvaged 

T152E2 Mount 
Ser.  No.     1 

2 
Akron 
Akron 

Salvaged 
Salvaged 

T152E1 Mount 
Ser.  No.    1 Akron Salvaged 

T152 Mount 
Ser.  No.    1 Akron Salvaged 

The T137 Rifle The T152 Mount 

L 

The T137 rifle is being modified for 
improved performance and ease of handl- 
ing. The chamber contour is being re- 
designed to improve the gas flow con- 
ditions in the chamber so that the pres- 
sure differential across the cartridge 
case is reduced. The breakdown feature 
is being made selective so that the cham- 
ber and tube may be disconnected from 
the mount either separately or as a single 
unit. Lastly, a gas seal is being pro- 
vided for the junction of the chamber 
and barrel. 

A new mount is being made of alumi- 
num. The carriage has the same basic 
design as the T152E4 mount, but two tri- 
pods are planned. One tripod made en- 
tirely of aluminum has two wheels for 
man-tow on the ground; the second is the 
standard T152E4 lightweight steel tripod. 
This mount has a new firing control sys- 
tem which requires much less trigger 
effort to fire either major or minor cali- 
ber rifle. 

C O N F I 
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The ONTOS Firing System 

A mount for six T170E1 rifles and a 
remote control firing system is being 
developed for the ONTOS vehicle. De- 
sign work on the mount is nearly com- 
plete. The quick-disconnect system of 
these rifles will be used to lock them to 
the mounting bracket. The remote con- 
trol firing system permits the gunner 
to open or close the breech or to fire 
any rifle he wishes without leaving the 
firing panel inside the vehicle. Some 
delay in finding power packages for con- 
trolling the breeches and firing the rifles 
occurred, but. Lear Incorporated of Grand 
Rapids, Michigan has suitable electrically- 
powered rotary actuators for firing the 

rifles and linear actuators for control 
of the breeches. Slight modifications 
of these production units are required 
and Lear is now estimating delivery dates. 
If these units can be supplied during March 
it may be possible to complete one vehicle 
system by April 1,  1953. 

A diaphragm-type blast switch has 
been designed and is being manufactured 
for test purposes. This switch will be 
attached to the rear of the chamber and 
will control the telltale lights which in- 
dicate when a round has been fired from 
a gun. Opening and closing the breech 
will automatically reset the indicator 
lights. 

The design changes described in the 
preceding paragraphs will be completed 
and evaluated. To facilitate the chamber 
redesign, a series of pressure stations 
will be installed in a T137E3 rifle and 

Future Program 
the actual pressure distribution of the 
present design will be determined. Several 
types of gas seal for the rifle chamber 
connection are being manufactured for 
tests. 

C O N F I 
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T138 PROJECTILE 

Projectiles for determining the effect long range accuracy tests. Adequate 
of center of gravity location and spin range facilities are available at Aber- 
rate on the accuiacy of the T133 pro- deen Proving Ground and a request for 
jectile (Twenty-Ninth Progress Report) authorization to carry out these tests 
have been manufactured. The future at that place is being formulated, 
program is being amplified to include 

5 
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T119 PROJECTILE 

No T119 projectile teots were con- 
ducted at Erie Ordnance Depot during 
the month of February,   1953. 

two inches. These projectiles will be 
tested and the performance compared 
with standard T119E11 projectiles. 

The manufacture of projectiles with 
long and short ogives is continuing. These 
projectiles will be used to determine 
the effect of ogive length on flight char- 
acteristics. 

A group of fifteen T119 projectiles 
have been fitted with fins shortened by 

Twenty T119E11 projectiles with the 
new plug-in nose element (DRA726, Thir- 
tieth Progress Report, Figure 8) have 
been shipped to Picatinny Arsenal for 
live loading. It is planned to have these 
projectiles fired at Aberdeen Proving 
Ground during March,   1953. 

Projectile Shipments 

Type Quantity Shipped To Date Shipped 

T119E11 Live 105 Picatinny Arsenal 2-14-53 

T119E11 Inert 165 Picatinny Arsenal 2-14-53 

T119E11 Inert 300 Picatinny Arsenal 3-5-53 

C O N P 
6 

I D E NTIAL 



r i 

€ 

r. 

CONFIDENTIAL 

PENETRATION STUDIES 

Effect of "Holding Time" on 
Penetration 

When a number of charges are cast 
from a single melt the explosive in the 
last charge has been held at the pouring 
temperature considerably longer than 
the first. The following experiment was 
undertaken to determine the effect of 
"holding time" upon the penetration per- 
formance. All charges were poured at 
85 C into warmed DRC376 test assem- 
blies having DRB398 drawn cones. Two 
lots of Composition B, Holston 3-126 and 
Holston 4-131, were used.    Charges were 

cast with each lot of explosive as soon as 
the melt reached 85°C and also after 
having held the melt at the pouring tem- 
perature for 1.5 hours. All charges were 
radiographed and were found satisfactory. 

The penetration data are shown in 
Table II and the analyses of the two lots 
of Comp B are shown in Table III. With 
each lot of explosive, the average pene- 
tration of the charges, cast as soon as 
the melt reached the pouring temperature, 
is slightly higher than after a holding 
time of 1.5 hours but the difference, about 
2%,  has no practical importance. 

f 
t 

Future Program 

1. Composite cones. The penetration 
behavior of steel and aluminum cones 
having thin copper inserts, of copper 
cones with thin aluminum inserts, and 
of homogeneous copper cones are to be 
compared. Initial tests will be at 0 and 
25 rev/sec. 

2. Effect of Standoff. Standoff-pene- 
tration curves for drawn, machined and 
recoined liners are being extended to 
longer standoffs, 42 inches. 

3. Effect of Internal Tee Contour. 
Three new tee designs are to be evaluated. 

4. Scaling studies. Two series of 
scaling studies are planned. One series 
with simple apex copper cones is geo- 
metrically scaled to 75,90 and 105 mm. 
The other uses DRB398 cones (with short 
spitback of constant size) with height and 
wall thickness adjusted to 75,90 and 105mm 
size. 

5. Cones made of zinc and aluminum 
are to be tested for penetration. Pene- 
trations approaching those of copper cones 
have been reported for certain aluminum 
and zinc alloys. 

CONFIDENTIAL 
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Table II 
Penetration Data 

fff«ct of "Molding 11mm' 

Round 
No. 

Lba. 
CompB 

Lot Comp B Holding Tlmt 
(hour*) 

Ptnttrotion 
(inch** MS.) 

Max. 
Sprtod 
(In.) 

Std. Otv 
(inches MS) 

FS963 2.60 Holston 3-126 0 19.88 
FS964 2.60 " II 19.88 
FS965 2.61 ii 11 20.00 
FS966 2.61 ii M 21.25 
FS967 2.60 H II 21.38 

Avg.     20.48 1.50 ±.77 

FS968 2.59 Holston 3-126 1.5 18.69 
FS969 2.60 11 It 21.00 
FS970 2.60 11 II 18.94 
FS971 2.61 tt It 19.75 
FS972 2.59 II II 2?. .8 

Avg.     20. 11 3.49 ±1.47 

FS973 2.62 Holston 4-131 0 19.81 
FS974 2.63 •t tt 20.25 
FS975 2.62 II It 21.31 
FS976 2.62 ti II 19.75 
FS977 2.62 it It 22.00 

Avg.    20.62 2.25 ±.99 

FS978 2.62 Holston 4-131 1.5 20.56 
FS979 2.62 tl it 19.56 
FS980 2.62 tl II 19.56 
FS981 2.61 tt II 2C.44 
FS982 2.62 II ti 20.75 

Avg.     Z0. 17 1.19 ±.70 

Notes: 
1.     DRC376 test assemblies with DRB398 co pper cones. 
2.      Loaded at Ravenna Arsenal,  BAT Lot Nc >.  25. 
3.     Tested at Erie Ordnance Depot, 0 rev/sec,   7. 5 inches standoff. 

Table III 
High Explosive Analysis 

Two Lots of Comp. B 

Composition Lot 3-126 Lot 4-131 Specifications 

RDX 59.16% 59.71% 59.5 ± 2.0% 
TNT 39.80% 39.42% 39.5 ± 2.0% 
L>e sensitize r 1.04% 0.87% 1.0 ± 0.3% 
Moisture .062% .055% .25% Max. 
Acidity .006% .004% .01% Max. 
Benzene-acetone insoluble .002% .02% 0. 1% Max. 
Inorganic insoluble none .02% .05% Max. 
Specific gravity 1.66 1.66 1.64 Min. 
Viscosity * * 
Grit Passes Te st Passes Tc ;st 
Form 

*   The Control Laboratory i s not equipped to run vibco sity and particle size.] 
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FUZES 

Field Tests on DRA726 Nose Elements 
(PI, Superquick) 

The Thirtieth Progress Report de- 
scribed the testing of ten DRA726 nose 
elerrtsr.to agaxnst a 4-inch bursting screen. 
As 2. test of sensitivity, additional rounds 
have been tested against a 1-inch bursting 
screen. The rounds were inert loaded 
and were equipped with spotting charges 
and T208E7 base elements. Table IV is 
a copy of the firing record. All ten rounds 
functioned satisfactorily, bringing the 
total to twenty functionings out of twenty 
rounds fir*d. As a result of this test 
it is evident that the element is quite 
sensitive and that there is a sufficient 
reserve of power available. 

Plans have been initiated for function- 
ing tests of the DRA726 nose element 
assembly in live loaded HEAT projectiles. 
Twenty T119E11 projectiles and fifty 
T138E57 projectiles have been shipped 
to Picatinny Arsenal for loading. 

Field Tests on T267 Base Elements 
(Superquick and Delay) 

A superquick and delay fuze, desig- 
nated T267, is under development (page 
15, Thirtieth Progress Report). Rounds 
using this fuze are equipped with M2 delay 
detonators (inertia operated) which are 
designed to function an M21 detonator. 
Nine rounds, equipped with base elements 
of the T267 fuze, were fired, but only one 
round was equipped with detonators. Seven 
of the nine rounds were recovered. Table 
V is a copy of the firing record. Exami- 
nation of the recovered projectiles dis- 
closed that six fuzes, set for superquick 
action, had functioned satisfactorily - the 
rotors were in the armed position - but 
that in the one roun-* equipped with the 
delay explosive train,the M2 delay deto- 
nator had functioned but it had failed to 
actuate the M21 detonator. Certain ele- 
ments of the delay train are being slightly 
modified in an effort to improve the ease 
of initiation of the M21 detonator. After 
the modifications have been completed, 
additional tests, with complete explosive 
trains,  are planned. 

Future Program 

The following fuze tests are sche- 
duled for early completion: 

1. T222E5 base elements in live loaded 
HEAT shell. 

2. DRA726 nose elements in live loaded 
T138E57 and T119E11 projectiles. 

3. T267 superquick and delay base 
elements with live detonators. 

4. Evaluation of the "inverted" firing 
system using 9GA20 No. 1 rectifiers and 
condensers in projectiles having burster 
charges. 
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