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United States Patent Office 2,936,455 
Patented May 17, 1960 

2,936,455 
EXPLOSIVELY ACTUATED NAL DRIVING TOOL 
Stanley A. Temple, Dallas, Tex., and Ernest E. Temple, 

Murraysville, and Robert Temple, Swissvale, Pa., as 
signors, by mesne assignments, to Mine Safety Ap 
piance Company, Pittsburgh, Pa., a clips ratio22 3i 
Pennsylvania 

Original application April 9, 1957, Serial No. 65,718. 
Divided and this application March 26, 1958, Serial 
No. 727,020 

5 Claims. (C. 1-44.5) 

This invention relates to explosively actuated tools 
for driving fastening members, and more particularly to 
such a tool designed primarily for driving nails. It is a 
division of our copending application, Serial No. 651,718, 
filed April 9, 1957. 

It is among the objects of this invention to provide an 
explosively actuated tool which can drive nails, which 
cannot be operated accidentally, which is easy to load, 
in which all of the parts are permanently connected to 
gether, and in which the act of using the tool renders the 
safety feature inoperative so that the tool will fire. 
The preferred embodiment of the invention is illus 

trated in the accompanying drawings, in which 
Fig. 1 is a plan view of the tool; 
Fig. 2 is a side view thereof; 
Fig. 3 is a fragmentary side view showing the tool 

opened for cartridge loading; 
Fig. 4 is a fragmentary plan view showing the tool 

opened for fastener loading; 
Fig. 5 is an enlarged vertical longitudinal fragmentary 

section of the tool as shown in Fig. 3; 
Fig. 6 is a view similar to the preceding figure, but 

looking down on the tool; 
Fig. 7 is a view similar to Fig. 6, but with the piston 

and chuck adjusted forward; 
Fig. 8 is an enlarged vertical longitudinal fragmentary 

section of the tool as shown in Fig. 3; 
Fig. 9 is a similar section, but with the tool in firing 

position with the firing pin spring fully compressed just 
before it is released; 

Fig. 10 is a view like Fig. 9, showing the firing pin 
driven ahead into firing position; 

Fig. 11 is an enlarged vertical section through the 
handle taken on the line XI-XI of Fig. 2; 

Figs. 12 and 13 are reduced vertical sections taken on 
the lines XII-XII and XI-XIII, respectively of Fig. 
8; and 

Figs. 14, 15 and 16 are vertical sections taken on the 
lines XV-XV, XV-XV and XVI-XVI of Fig. 5. 

Referring to Figs. 1 to 3, 8 and 11 of the drawings, the 
stock of the tool is in the form of a D-handle, provided 
with a hand grip . Opposite the grip, the stock has a 
forwardly projecting body portion 2 extending into the 
rear end of a carrier tube 3 that is held in place by 
three cap screws 4, the heads of which are disposed in 
holes in a cylindrical collar 5 encircling the rear end of 
the tube. The cap screws also hold the collar in place. 
Slidably mounted in the carrier tube directly in front of 
the stock is a breechblock 6 that is prevented from ro 
tating in the tube by a cap screw 7 projecting from it into 
a longitudinal slot 8 in the side of the tube (Figs. 2 
and 3). 
As shown in Fig. 8, the rear end of the breechblock is 

provided with a deep socket 10 that is connected by an 
axial passage 11 with a larger socket 12 in the front end 
of the block. A firing pin i3 is disposed in the rear 
socket in line with passage 11. It projects from the 
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front end of a cup 14 slidably mounted on the front end 
of a rod 15, the rear end of which is screwed into a 
threaded opening 6 extending through a slide 7 that is 
disposed in an axial bore 18 through the stock body. The 
rod is held in the correct position in the side by a pin 
19 extending through both of them. The rod and slide 
form a firing pin support. The firing pin is urged for 
ward cil the rod by menas of a firing collar 2 slidably 
mounted on the rod behind it and pressed forward by a 
coil spring 22 compressed between it and a trip ring 23, 
which is also slidably mounted on the rod. 
The inoperative or safety position of the firing pin is 

one in which the pin, although held in its foremost posi 
tion on the rod by spring 22, is still maintained retracted 
far enough by the rod to prevent it from projecting 
through breechblock passage even if the breechblock 
is accidentally pushed back in the carrier tube as far as 
it will go. This safety position of the firing pin is 
shown in Fig. 8, which shows slide 7 in its rear position, 
where it normally is held by a coil spring 24 compressed 
between it and the breechblock that simultaneously is held 
in its front position. In order to move the firing pin for 
ward into firing position, the slide has to be moved for 
ward in the stock. For this purpose the rear end of 
the side is bifurcated and provided with a cross pin 25 
straddled by the forked lower end of a lever 26. The 
lever extends upwardly through a slot 27 in the stock 
and has an intermediate forwardly projecting lug 28 
that is pivotally mounted on a pin 29 in the upper part 
of the stock body. As shown in Fig. 2, the upper end 
of the lever is pivotally connected by a link 31 to the 
upper end of a gripping lever 32, the lower end of which 
is pivotally connected to the bottom of the handle by a 
screw 33 extending through an enlarged opening in the 
handle. The gripping ever is inclined upward and for 
ward away from the handle grip 1. Consequently, when 
the gripping lever is squeezed by the fingers toward the 
grip behind it, the lower end of slide lever 26 is swung 
forward to push the slide ahead in the stock, as shown in 
Fig. 9. Forward movement of the slide is limited by 
radial pins 34 projecting from the stock body into an 
annular recess 35 around the outside of the slide. The 
moment the operator releases gripping lever 32, the slide 
is pushed back to its original position in the stock by 
means of coil spring 24. 
The front end of Spring 24 bears against a shoulder 

36 encirciing the front end portion of a firing spring com 
pressor that is formed in four parts. Two of the parts 
form segments 37 and 38 of a hollow cylinder, with their 
side edges spaced apart and with their front ends engag 
ing the front wall of the rear breechblock socket. The 
front ends of these members are recessed and fit around 
a retaining ring 39, which has rearwardly extending ears 
4.0 (Fig. 12) that project between the side edges of the 
segmental members. The front ends of these members 
are encircled by a spring clip 41. Near their rear ends, 
the insides of the segmental members are provided with 
arcuate shoulders 42 that are tapered in cross section. 
These shoulders are adapted to be engaged by a tapered 
shoulder 43 on the firing collar when it is moved forward 
in the breechblock. 

Further forward movement of the rod 15 through the 
firing coilar will cause the firing spring to be compressed, 
as shown in Fig. 9 where the spring is shown fully com 
pressed because the stock and carrier tube have been 
pushed forward relative to the breechblock to a point 
just short of firing. The trip ring 23 is in contact with 
the firing collar, and the firing pin lightly engages a 
blank cartridge 45 in front of it. Now, when the stock 
is pushed ahead only a slight amount, the trip ring 23 
will force the firing collar 2: to expand the spring con 
pressor and slide past its shoulders 42, which is per 



2,936,455 
s 

mitted by the fact that the segmental members 37 and 
38 are anchored only at their front ends and only by a 
spring clip that permits their rear ends to be forced 
apart. The released firing collar is then driven by the 
firing spring 22 forward with considerable force against 
the firing pin cup 4, as shown in Fig. 10, which t sy 
is driven forward on the rod to cause the firing pin to 
penetrate and detonate the percussion cap in the read 
end of the cartridge. 
The side wall of the front socket 2 in the breech 

block is cut away to form a large notch 4", as S4CW; i. 
Figs. 8 and 13, and the same wall at one edge of this 
notch is provided with a circumferential slot 48 for re 
ceiving a boss 49 screwed onto the side of the rear end 
of a barrel 50 slidably and rotatably raounted in carrier 
tube 3. A bayonet joint is thus formed between the barre 
and breechblock, which can be disconnected by rotating 
the barrel to swing the boss out of the slot so that the 
rear end of the barrel can be moved forward out of the 
socket. The upper half of the carrier tube 3 is cut away 
for a short distance in front of the breechblock to form 
an opening 52 giving access to the rear end of the 
barrel when it is in its forward position. The front 
wall of this opening is engaged by boss 49 to liait tie 
distance the barrel can be moved forward, as shown in 
Fig. 3. 
The rear end of the axial bore through the barre is 

reduced in diameter to form a chamber 52 for receiving 
the blank cartridge previously mentioned, as shown in 
Figs. 5, 8 and 10. A short length of the bore directly 
in front of this chamber has a diameter intermediate that 
of the chamber and the rest of the bore to form a com 
bustion chamber 53. The rear end of the barrel may be 
provided at one side of the cartridge chamber with a 
cartridge extractor 54 (Figs 8 and 14) slidably mounted 
in a small bore 55 extending forward into the barrel. 
The extractor is urged rearwardly by a coil spring 56 
compressed between its inner end and the inner end of 
the bore, but outward movement is limited by a set 
screw 57. 

Slidably mounted in the front end of the barrel is a 
tubular chuck 60 for receiving a fasteiner that is to be 
driven by this tool. Although the tool can be used for 
driving studs and other types of fasteners, it is designed 
primarily for driving nails. The front end of the chuck 
is enlarged to limit the distance it can be pushed into 
the barrel. It cannot be removed entirely from the 
barrel because a set screw 62 in the side of the barrel 
projects into a longitudinal groove 62 in the side of the 
chuck. As shown in Figs. 5 to 7, the chuck is fric 
tionally engaged by a spring ring 63 mounted in a groove 
in the inside of the barrel, so that the chuck will stay 
in any position in which it is placed relative to the barrel. 
The rear half of the chuck is separated into three seg 
ments by longitudinally extending slots 64. Near its 
rear end, the inside of the chuck is provided with a 
shoulder 65, the rear face of which is adapted to be en 
gaged by the head of a nail 66, that extends forward 
through the chuck. The segments of the chuck will 
spread apart enough to allow the head to pass the 
shoulder when the tool is fired. 
When it is desired to insert a nail in the chuck, the 

chuck is pulled out of the barrel as far as it will come 
(the broken line position of Fig. 4), and then the nail 
can be inserted in its rear end through a rather wide slot 
67 in the side wall of the barrel. The upper slot 64 in 
the chuck is wide enough to allow the nail to enter the 
chuck at an angle. The chuck is then plished back into 
the barrel, when the head of the nail will engage the 
front end of a plunger to hold the head against chuck 
shoulder 65 with the point of the nail centered in the 
chuck. The front part of the plunger is a piston rod 68, 
the rear end of which is joined to a piston 69 that has 
a reduced rear extension 78 fitting in the combustion 
chamber. In its high pressure or rear position shown in 
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4. 
Figs. 5 and 6, the rear end of the piston extension is 
spaced only a short distance from the rear end of the 
combustion chamber. When the cartridge is fired, the 
gases expanding in this chamber will drive the piston 
ahead, and the piston rod will drive the nail through the 
chuck and into the member against which the front end 
of the chuck is held. The piston will be stopped by the 
chuck if it is not stopped sooner by the nail coming to 
rest. The outer end of the chuck is designed for holding 
a shield, if desired. 
Another feature of this invention is that the size of 

the combustion chamber can be varied in order to con 
trol the force with which the nail is driven. Accordingly, 
as shown in Figs. 6, 7, 15 and 16, the outside of the 
barrel is provided with a groove 72 extending lengthwise 
of it for most of its length, and in this groove a small 
bar 73 is slidably mounted. The front end of the bar 
Substantially engages the enlarged front end of the chuck. 
The rear end of the bar has a stop 74 that projects into 
the barrel through a slot 75 at the rear end of the groove. 
The stop projects behind the shoulder formed between 
piston 69 and its extension, and thereby limits rearward 
movement of the piston in the barrel. The outer surface 
of the front end of the bar is provided with several screw 
thread segments 76, a couple of which are engaged by 
the threads inside of a ring 77 rotatably mounted on the 
barrel. The ring may be prevented from moving length 
wise of the barrel by clamping rings 78 encircling the 
barrel at opposite ends of the ring. 
When the threaded ring is turned, it will cause the bar 

to move lengthwise of the barrel groove. When the bar 
stop 74 is pulled ahead, it will push the plunger forward 
to increase the effective length of the combustion cham 
ber behind the piston extension. At the same time, the 
front end of the advancing bar will push the chuck ahead, 
whereby the rear end of the chuck always remains the 
same distance from the piston behind it after the chuck 
has been loaded with a nail. It will be seen that when 
the bar is in its forward position, the size of the com 
bustion chamber will be at its maximum, and the nail 
will be driven with the least force possible for the par 
ticular cartridge being used. 

In order to cover the slot 67 in the side of the front 
end of the barrel while the tool is being fired, and also 
to cover the access opening 5 in the side of carrier 
tube 3 at the same time, a sleeve 89 is slidably mounted 
on the tube and barrel and is rotatably mounted on the 
tube. It is prevented from rotating on the barrel by 
means of a cap screw 8; that projects from the wall 
of the sleeve into a longitudinal groove 32 in the outside 
of the barrel, as shown in Fig. 5. 
While the barrel is locked in the breechblock and the 

tool is being used, the sleeve is in its rearmost position, 
shown in Figs. and 2. While in that position, the 
sleeve cannot be turned in order to unlock the barrel 
from the breechblock, because a positioning pin 83 pro 
jects forward from the front end of the wall of the car 
rier tube 3 and into a rearwardly opening recess 84 in 
the internal shoulder 85 that limits rearward movement 
of the sleeve. The recess is formed conveniently by cut 
ting a radial slot in the wall of the sleeve. Before the 
barrel can be unlocked, the sleeve has to be slid forward 
a short distance to the dotted line position shown in 
Fig. 1, to release the recess from the positioning pin. 

5 Then the sleeve can be turned, which will rotate the 
barrel and unlock the bayonet joint. The sleeve is then 
pushed forward again, but this time it moves the barrel 
forward with it until the bayonet boss 49 strikes the front 
end of opening 52 in the carrier tube, as shown in Fig. 
3. The sleeve then is turned farther to cause the boss 
to enter a circumferential notch 86 at the front end of 
the tube opening. The total rotation of the tube is 90°. 

After a spent cartridge has been removed from the 
rear end of the barrel, the sleeve is pulled backward on 
the barrel and tube to uncover the slot 67 in the front 
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end of the barrel so that a nail can be inserted in the 
chuck, as shown in Fig. 4. Boss 49 in notch 86 will pre 
vent the barrel from moving back with the sleeve. The 
sleeve is then slid forward again to its front position, in 
which a spring-pressed ball 87 projects from the sleeve 
into a tapered hole 88 in the side of the barrel (Fig. 5), 
and the barrel is loaded with a cartridge. The sleeve is 
then rotated to turn the barrel far enough to remove 
the boss from the tube notch, and then the sleeve is pulled 
backward on the tube again. Due to engagement of ball 
87 with barrel hole 88, the barrel is pulled back with 
the sleeve and the rear end of the barrel enters the front 
socket in the breechblock. The sleeve is then turned to 
move the boss into bayonet slot 48, after which the sleeve 
is pulled the rest of the way back to cause the position 
ing pin 83 to enter the sleeve recess 84. The tool is 
then ready to use again. It has the appearance of the 
one shown in Figs. 1 and 2. 

In operation, after the tool has been loaded the front 
end of the tubular chuck 60 is placed fiat against the 
object into which a nail is to be driven. The hand grip 
1 then is pushed forward while the gripping lever 32 
is squeezed against the handle to cause the lower end 
of slide lever 26 to push the slide 17 forward in the 
stock. This will move shoulder 43 up close to shoulders 
42 on the inside of the segmental members 37 and 38. 
As the stock is pushed further forward, movement of 
the rod 15 through the firing collar 21 will cause the 
firing spring 22 to be compressed, as shown in Fig. 9. In 
that figure the spring is shown fully compressed because 
the stock and carrier tube 3 have been pushed forward 
relative to the breechblock 6 to a point just short of 
firing. The trip ring 23 is in contact with the firing collar, 
and the firing pin lightly engages a blank cartridge 45 
in front of it. Now, when the stock is pushed ahead 
slightly, the trip ring 23 will force the firing collar shoul 
der 43 to expand the spring compressor and slide past its 
shoulders 42, which is permitted by the fact that the 
segmental members 37 and 38 are anchored only at their 
front ends and only by a spring clip 41 that permits their 
rear ends to be forced apart. The released firing collar 
21 is then driven forward by the firing pin 22 with con 
siderable force against the firing cup 14, as shown by 
Fig. 10, which thereby is driven forward on the rod to 
cause the firing pin to detonate the percussion cap in the 
rear end of the cartridge. As soon as the tool is removed 
from the work, coil spring 24 will push the stock and 
the breechblock 6 away from each other and thereby 
move shoulder 43 on firing collar 21 back behind ac 
tuated shoulders 42 into the position shown in Fig. 8. 
The tool disclosed herein is very safe to use. It can 

be quickly loaded with both a cartridge and a nail without 
removing any of the parts. Longitudinal and a quarter 
turn movement is all that is necessary for opening or clos 
ing the tool. The safety prevents accidental discharge 
of the tool, but is released automatically when the han 
dle is gripped in the hand to use the tool. The plunger 
adjustment makes it possible to vary the force exerted 
against nails, without changing the powder charge used 
in the cartridges. Therefore, one type of cartridge can 
be used for all work, without danger of overdriving or 
underdriving the nails. This tool is especially designed 
for driving nails, which, of course, are driven into wood 
and therefore require less driving force than studs that 
are driven into concrete or metal. Accordingly, the nails 
are driven by the plunger pushing against them, rather 
than by a free piston that would be propelled through 
the barrel at high velocity until it struck the nails. 
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According to the provisions of the patent statutes, I 

have explained the principle of my invention and have 
illustrated and described what I now consider to represent 
its best embodiment. However, I desire to have it under 
stood that, within the scope of the appended claims, the 
invention may be practiced otherwise than as specifically 
illustrated and described. 
We claim: 
1. An explosively actuated driving tool comprising a 

barrel provided in its rear end with a cartridge-receiving 
chamber, a plunger in the barrel normally disposed a 
predetermined distance from said chamber to form a com 
bustion chamber between them, the plunger having a 
front end portion for engaging and driving a fastening 
member, a plunger adjuster movable lengthwise of the 
barrel having a rear end engaging a rearwardly facing 
surface of the plunger to limit movement of the plunger 
rearwardly in the barrel to control the size of the com 
bustion chamber, and means mounted on the barrel and 
operatively connected with said adjuster for adjusting it 
lengthwise of the barrel. 

2. A tool according to claim 1, in which said means 
includes an internally threaded ring rotatably mounted in 
axially fixed position on the barrel and engaging thread 
segments on said adjuster. 

3. A tool according to claim 1, in which said adjuster 
is a bar slidably mounted in a straight groove extending 
along the outside of the barrel lengthwise of the latter. 

4. An explosively actuated driving tool comprising a 
barrel provided in its rear end with a cartridge-receiving 
chamber, a plunger in the barrel normally disposed a 
predetermined distance from said chamber to form a com 
bustion chamber between them, the plunger having a 
front end portion for engaging and driving a fastening 
member, the wall of the barrel being provided with a 
radial slot in front of said combustion chamber, a plunger 
adjuster movable lengthwise of the barrel and having a 
rear end projecting through said slot and into engagement 
with a rearwardly facing surface of the plunger to limit 
movement of the plunger rearwardly in the barrel to 
control the size of the combustion chamber, and means 
mounted on the barrel and operatively connected with the 
front end of said adjuster for adjusting it lengthwise of 
the barrel. 

5. An explosively actuated driving too comprising a 
barrel provided in its rear end with a cartridge-receiving 
chamber, a plunger in the barrel normally disposed a 
predetermined distance from said chamber to form a 
combustion chamber between them, the plunger having 
a front end portion for engaging and driving a fastening 
member, a plunger adjuster movable lengthwise of the 
barrel and having a rear end engaging a rearwardly fac 
ing surface of the plunger to limit movement of the 
plunger rearwardly in the barrel to control the size of 
the combustion chamber, means mounted on the barrel 
and operatively connected with said adjuster for adjusting 
it lengthwise of the barrel, and a fastener-receiving chuck 
slidably mounted in the front end of the barrel and hav 
ing a projecting front end provided with a rearwardly 
facing surface, the front end of said adjuster engaging 
said chuck surface to move the chuck ahead when the 
adjuster moves the plunger ahead. 
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