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ville, Pa., assignors to Mine Safety Appliances Com 
pany, Pittsburgh, Pa., a corporation of Pennsylvania 

Filed Oct. 20, 1965, Ser. No. 498,571 
2 Claims. (Cl. 89-1) 

ABSTRACT OF THE DISCLOSURE 
A projectile-restraining disc member is rigidly mounted 

in a barrel behind a projectile. The disc member and pro 
jectile are provided with interengaging portions positively 
locking them together until the pressure of an exploded 
charge in the barrel rises to the point where one of the 
interengaging portions ‘breaks off to permit the projectile 
to move forward. 

Such tools are those in which a cutter, punch, bonder 
or other working projectile is caused to move forward at 
high velocity by detonating an explosive charge behind 
it. Usually, the explosive is in a blank cartridge. To give 
the force of the explosion opportunity to build up to a 
high pressure before the projectile moves forward, so that 
the projectile will travel at a higher velocity than other 
wise would be the case, it is common practice to provide 
such tools with means for delaying movement of the pro 
jectile momentarily. Such means usually extend through 
the side of the barrel of the tool and therefore are ob 
jectionable for tools operating under water. 

It is among the objects of this invention to provide an 
explosively actuated tool, in which initial movement of 
the projectile is restrained by means located entirely in 
side the tool barrel, and in ‘which the restraining means 
holds the projectile in a predetermined position. 

In accordance with this invention, the tool has a barrel 
in which a working projectile is slidably mounted. Sepa 
rate projectile-restraining means are mounted in ?xed 
position in the barrel behind the projectile. At the rear 
end of the barrel there are means for ?ring an explosive 
charge to create pressure that will drive the projectile for 
ward away from its restraining means. The restraining 
means and the projectile are provided with interengaging 
portions to hold the projectile back until the explosive 
pressure behind it increases to the point where one of said 
interengaging portions will shear off to permit the projec 
tile to be driven forward. 
The invention is illustrated in the accompanying draw 

ings, in which 
FIG. 1 is a plan view of out tool, partly broken away 

in section; 
FIG. 2 is a longitudinal section of the tool taken on the 

line II—II of FIG. 1; 
FIG. 3 is a cross section taken on the line III——HI of 

FIG. 2; 
FIG. 4 is a fragmentary longitudinal section showing 

the tool after the projectile has started to move forward; 
FIG. 5 is a side view, partly in section, of a modi?ca 

tion; and 
FIG. 6 is a view of the front end of the modi?ed car 

tridge holding member. 
Referring to FIGS. 1, 2 and 3 of the drawings, the tool 

frame 1 may be of any conventional design provided with 
a barrel 2, in which there is a working projectile, which 
may be a cable cutting chisel 3 for example. In such a 
case, the front end of the frame is hook shape to form an 
open-sided recess 4 for receiving a chain link or cable that 
is to be cut by the chisel. The front end of the barrel 
opens into the back of the recess. ' 
The rear portion of the chisel is cylindrical and engages 
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the front of a cartridge-holding disc member 6 that is 
provided at its rear end ‘with a peripheral ?ange 7 clamp 
ed against the rear end of the barrel by a cap 8 screwed 
onto the barrel. The disc is provided with a central open 
ing, in which is mounted the rear end of an explosive 
cartridge 9 that extends forward into an axial chamber 
10 in the chisel. The cartridge is held in place by means 
of a small breechblock 12 mounted in the cap and pro 
vided with a central opening for a ?ring pin 13 that is 
slidably mounted in an axial passage 14 in a rear exten 
sion of the cap. A hollow nut 15 is screwed onto the rear 
end of the cap, from which a retracting pin 16 attached 
to the ?ring pin projects. A ring 17, connected to the rear 
end of the retractor pin, permits the ?ring pin to be pulled 
back in the cap and released, whereupon a coil spring 18 
around the ?ring pin will drive the pin forward to deto 
nate the cartridge. The force of the explosion will cause 
the chisel to be driven ahead at high velocity across the 
cable recess and through any cable therein and against 
an anvil 19 of soft metal removably mounted in the front 
end of the frame. 

It is a feature of this invention that for a moment after 
the cartridge is ?red, the chisel is prevented by the car 
tridge-holding member from moving forward. This per 
mits the pressure behind the chisel to build up to a higher 
value than would be the case if the chisel could start mov 
ing the moment the cartridge was discharged. According 
ly, the disc 6 and the adjoining end of the chisel are pro 
vided with interengaging portions, such as hooks, one of 
which breaks off when the pressure reaches a predeter 
mined point. The hook 21 (FIG. 2) on the disc projects 
forward from it at one edge and preferably extends 
straight across the disc as shown in FIG. 3. The book may 
have a ?at front surface in a plane perpendicular to the 
axis of the tool and connected by a rearwardly and out 
wardly extending ?at inclined surface to the main front 
surface of the disc. The adjoining rear face of the chisel 
is recessed to form its hook 22. This hook is shaped to 
nest with the hook on the disc so that the rear face of the 
chisel will substantially engage the front face of the disc. 
Since the chisel must be very hard in order to cut a metal 
cable or chain, it is preferred to make the disc of a softer 
metal so that it will be its hook 21 that will break or shear 
off when the force of the cartridge explosion increases to 
the desired point, as shown in FIG. 4, with the result that 
the chisel will be driven ahead at high velocity. The pres 
sure at which this book will separate from the disc is de 
termined by the area of the cross section of metal con 
necting the hook with the disc. The greater this area, the 
greater the pressure must be to break the hook away 
from the disc. The disc and hook thus form means for 
restraining forward movement of the chisel until high 
pressure has built up behind the chisel. 
The hooks that connect the chisel and disc 6 together 

always hold them in the same positions relative to each 
other. Therefore, by shaping the cartridge holder so that 
it will ?t in the barrel in only one position, the chisel 
always is positioned so that its cutting edge is transverse 
to any cable in the cutting recess 4. Accordingly, a seg 
ment of ?ange 7 is omitted to provide the periphery of 
the ?ange with a ?at area as shown at 25 in FIGS. 1 and 
2, and the rear end of the barrel is provided beside that 
area with a rearward projection 26 having a flat area 
engaging the ?at area of the ?ange, as shown in FIGS. 2 
and 3. The disc can be inserted in the barrel only when 
these two flat areas engage. 

In the modi?cation shown in FIGS. 5 and 6, no part of 
the chisel 30 or cartridge-holding disc member 31 is 
sheared off. Instead, those two elements are connected 
by a separate shear pin 32, which is sheared when pres 
sure behind the chisel, due to ?ring the cartridge 33, 
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reaches the desired point. For this purpose, the disc mem 
ber has at one edge an integral lug 34 that overlaps the 
rear end portion of the chisel, the latter being provided 
with a notch 35 for receiving the lug. The lug and the 
portion of the chisel that it overlaps are provided with 
aligned radial openings 36 and 37 in which the shear pin 
32 is ?tted. The disc is provided with a peripheral ?ange 
38 for clamping it in a tool frame barrel, and the ?ange 
has a ?attened area 39 at one side of the disc so that the 
disc will ?t in the barrel in only one position, as described 
in connection with the ?rst embodiment. 

It will be seen that with our invention the parts that 
restrain the chisel are completely housed in the barrel 
and also hold the chisel in correct position for cutting 
cables. No tools are required for assembling the chisel 
restraining means. When the tool is ?red, no part of the 
restraining means flys out of the tool. 

According to the provisions of the patent statutes, we 
have explained the principle of our invention and have 
illustrated and described what we now consider to rep- ~_ 
resent its best embodiment. However, we desire to have 
it understood that, within the scope of the appended 
claims, the invention may be practiced otherwise than as 
speci?cally illustrated and described. 
We claim: 
1. An explosively actuated tool comprising a barrel, 

a working projectile slidably mounted therein provided in 
its rear end portion with an axial chamber to receive an 
explosive cartridge, a separate ?at disc member rigidly 
mounted in the barrel behind said projectile and covering 
the rear end of the projectile, said disc member being pro 
vided with a central opening therethrough aligned with 
said chamber for receiving and holding the rear end of 
said cartridge, and means at the rear end of the barrel 
for ?ring the cartridge to create pressure that will drive 
said projectile forward away from the disc member, said 
disc member and projectile being provided with integral 
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hooks positively interlocked with each other to restrain 
the projectile while said pressure increases to a prede 
termined point, one of said hooks being adapted to shear 
off when said predetermined pressure is reached to permit 
the projectile to move forward, the hook on said disc 
member projecting forward from the edge thereof and 
extending less than 180° around the disc, and the rear 
face of said projectile in front of the disc member hook 
being recessed at the edge to form its hook. 

2. An explosively actuated tool comprising a barrel, a 
working projectile slidably mounted therein provided in 
its rear end portion with an axial chamber to receive an 
explosive cartridge, a separate ?at disc member rigidly 
mounted in the barrel behind said projectile and covering 
the rear end of the projectile, said disc member being pro 
vided with a central opening therethrough aligned with 
said chamber for receiving and holding the rear end of 
said cartridge, and means at the rear end of the barrel 
for ?ring the cartridge to create pressure that will drive 
said projectile forward away from the disc member, said 
disc member having at its edge a forwardly extending lu-g 
and the projectile being provided with a peripheral notch 
in its side receiving the lug between the projectile and the 
barrel, the lug and the portion of the projectile over 
lapped by it being provided with aligned radial openings, 
and a shear pin ?tting in said radial openings. 
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