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3,047,373 
EXPLOSIVELY ACTUATED DRIVING TOOL 

Walter E. Schulz, 44 Goethestrasse, Wulfrath, Germany 
Filed June 20, 1955, Ser. No. 516,721 

Claims priority, application Germany June 25, 1953 
5 Claims. (Cl. 1—106) 

The present invention relates to explosively actuated 
driving tools for driving studs, nails or the like into walls, 
ceilings and other bodies. This application is a continu 
tion-in-part application of my co-pending application Ser. 
369,870, ?led July 23, 1953, now abandoned. 

It is an object of this invention so to reduce the recoil 
encountered with heretofore known explosively actuated 
driving tools _so that hand injuries of the person operating 
the tool will be safely avoided. 

It is another object of this invention to provide an ex 
plosively actuated driving tool in which the recoil is made 
ineffective in order to avoid the danger that a person op 
erating the tool while working on a high sca?old or ladder 
will ‘fall from such scaffold or ladder due to the recoil of 
the tool. 
A further object of the invention consists in the pro 

vision of an explosively actuated driving tool which will 
make it possible to vary the driving power of the tool so 
that while using the same type of cartridges nails, studs, 
or the like of different lengths and thicknesses may be 
driven into the respective body or into bodies of different 
material. 

It is also an object of this invention to provide an ex 
plosively actuated driving tool which cannot be used as a 
?rearm and in which the release of a shot is possible only 
when the muzzle of the barrel is ?rmly pressed against a 
resistance so that the barrel is displaced in axial direction 
thereof. 

These and other objects and advantages of the invention 
will appear more clearly from the following speci?cation 
in connection with the accompanying drawings in which: 
FIG. 1 illustrates a diagrammatic longitudinal sectional 

view of an embodiment of an explosively actuated driv 
ing tool in accordance with the invention with means for 
varying the driving power. 

FIGS. 2 and 3 respectively illustrate two different posi 
tions of the control arrangement forming part of the tool 
according to FIG. 1. 
FIG. 4 represents a cross section through FIG. 1 taken 

along the line IV—-IV of FIG. 1. 
It is a general requirement that driving tools in order to 

meet all possible situations occurring in practice may be 
able to use studs of different size. Furthermore, even 
when using the same type and size of studs, the driving 
power must be variable so that studs may be shot into very 
hard as well as into very soft material and to a varying 
degree. In order to be able to drive studs of different 
sizes, it is understood that barrels of di?erent inner diam 
eter have to be inserted into the driving tools. Hereto 
fore, it was customary also to provide different size car 
tridges, i.e. cartridges having a driving charge of ‘different 
magnitude. This, however, has proved undesirable be 
cause it forces the operator handling such driving tools to 
carry along a considerable supply of different cartridges. 
The arrangement according to FIG. 1 represents a driving 
tool according to the invention which makes it possible 
with one and the same cartridge to drive not only studs of 
different diameters but also studs of the same diameter at 
different force, i.e. into different depths. 

While it has been suggested to introduce a stud more or 
less deeply into the barrel in order to be able to drive such 
stud at different power while using the same cartridge, and 
while it has also been proposed for the same purpose to 
provide the tool with a variable opening to allow powder 
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gases to escape therethrough from the barrel, experience 
has shown that these arrangements are either not prac 
tical or not su?iciently effective. 

According to the embodiment shown in FIG. 1, the cas 
ing consists of a tubular section 161 which is ?xedly 
connected with the handle 119 and which houses the 
breech block 162 as well as the release mechanism for 
the ?ring pin '165. The breech block 162 is continuously 
urged forwardly by means ‘of a spring 172 which rests 
against the top 200 of the casing 161. When the breech 
block occupies its foremost position, its shoulder 160 
abuts the ring 159 inserted in the casing. This ring limits 
the forward movement of the breech block 162.. The ring 
159 is adapted to slide backwardly against the thrust of 
the spring 158 which has ‘one end in engagement with the 
ring 159 while its other end engages a shoulder of the 
breech block 162. A ring 167 is arranged within the 
breech block 162 in such a manner that it is slidable in 
a direction transverse to the longitudinal direction of the 
tool. The longitudinal bore of ring 167 is provided with 
a shoulder against which abuts the front surface of the 
collar 168 of ?ring pin 165, while the rear surface of said 
collar 168' is engaged by the front surface of the sleeve 
157. Sleeve 157 is slipped over the hollow stud 182 in 
a telescopic manner. The hollow stud ‘182 in its turn is 
?xedly connected to the top 200 of the casing 161. The 
end of the ?ring pin is passed through a bore in the front 
end of the hollow stud 182, and a nut 156 screwed on or 
welded to the ?ring pin prevents the firing pin from leav 
ing the stud 182 and thus limits the forward movement of 
the ?ring pin which by means of the ?ring pin spring 166 
is continuously urged forwardly. The ring 167 is pro 
vided with a pin 171 arranged when releasing the shot to 
cooperate with a nose 170 of the trigger 169. 
The breech block 162 has a lateral groove 155 into 

which extends a roller 173 which latter is arranged to 
roll on an incline 174 forming the bottom of a groove 
201 in a member mounted in handle 119. A pin 18!) 
mounted slidably in casing 161 continuously urged for 
wardly by a spring 202 is arranged to press the roller 173 
forwardly which in this manner together with the groove 
15S and the inclined surface 174 forms a friction locking 
mechanism. This locking mechanism allows a rearward 
movement of the breech block 162 whereas it impedes 
the forward movement of the breech block. 
The casing 161 of the driving tool furthermore slid 

ably mounts a pin 179 which when breaking the front 
portion 175 of the casing will be pressed rearwardly due 
to a cam 178 on the front portion 175 of the casing so 
that the pin 179 will engage the roller 173 thereby releas 
ing said friction locking mechanism. 
The front portion 175 of the casing consists of a tube 

which by means of a hinge 176 is pivotally connected with 
the rear portion 161 of the casing to thereby allow break 
ing of the casing. Mounted on front portion 175 is a 
locking mechanism 106 which when closing the casing 
moves into its locking position to retain the front and 
rear portions 175 and 161 in precisely axial alignment 
when the casing is closed. The barrel 95 is slipped into 
a sleeve 101 which has its outside provided with a coarse 
thread 102 threadedly engaging a corresponding inner 
thread of a sleeve 99 slidably but non-rotatably mounted 
in front portion 175. The rear end of sleeve 99 is screw 
connected to a block 98 in which the cartridge chamber 
96 is provided. That end of the barrel 95 which faces 
the block 98 is provided with steps 185, 186 which pre 
cisely ?t into corresponding steps of the block 98. A 
further ring or annular member 163 is slipped over the 
sleeve 101 which receives the front end of the barrel. 
The annular member 163 is connected by means of a pin 
164 to the sleeve 101 so that it cannot rotate relative 
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thereto. A spring 91 has one end thereof in engagement 
with the annular member 163, while its other end rests 
against a ring 100 connected to the casing portion 175. 
In this way the spring 91 continuously urges the inter 
connected members 163 and 101 forwardly. The casing 
portion 175 is provided with a window 104 through which 
the ring or annular member 163 is visible and accessible 
from the outside. The outer surface of said ring 163 is 
preferably provided with a graduation. The arrangement 
furthermore comprises a spring 111 having one end there 
of in engagement with the sleeve 99, while its other end 
abuts a shoulder of the sleeve 101 so that the thread 102 
is held under load and any play of said thread is elimi 
nated. 
The operation of the driving tool shown in FIG. 1 is 

as follows: 
By releasing the locking device 106, the casing is 

opened, and both casing portions 161 and 175 are tilted 
relatively to each other which operation is usually called 
the breaking of the casing. The stud to be driven is then 
passed from the rear through the cartridge chamber into 
the barrel, whereupon the cartridge is inserted into the 
cartridge chamber 96. Thereupon the casing is closed 
again until the locking device 106 becomes effective and 
interlocks the two casing portions 161 and 175. Prior or 
after the loading of the tool, by rotation of the annular 
member 163 accessible and visible through the window 
104, the desired driving power is set. When the annular 
member 163 is rotated, the sleeve 101 non-rotatably con. 
nected to the annular member 163 screws in the thread 
102 more or less forwardly so that the annular spaces 
between the steps 185, 186 of the barrel and the block 98 
open more or less. FIG. 1 shows the position of the 
barrel when said spaces are completely closed, which 
position corresponds to the setting for maximum driving 
power. FIG. 2 shoWs a position in which the barrel is 
screwed outwardly to a certain extent so that the ?rst 
annular space at the step 185 is somewhat opened. 
This means that a portion of the powder gases can enter 
said last mentioned annular space whereby the driving 
power is somewhat reduced. The surfaces perpendic 
ularly arranged with regard to each other and pertaining 
to the steps prevent, however, the powder gases from 
entering the space 186 which space is thus still ineffective 
in this position of the barrel. FIG. 3 shows another posi 
tion according to which the barrel is still further screwed 
outwardly. As will be clear from FIG. 3, in this posi 
tion the annular spaces 185 and 186 and the space imme 
diately therebelow are open so that the powder gases can 
enter these three annular spaces whereas the other annular 
spaces are still ineffective. Preferably the height of the 
steps decrease from the step of the greatest diameter up 
to the step of the smallest diameter as shown in the draw 
ing whereby the annular spaces will open one after an 
other. The further the barrel is screwed forwardly by 
rotating the annular member 163, the further will the 
powder gases be able to enter the succeeding annular 
spaces and the more will the driving power be reduced 
until the annular stepped spaces are open to such an 
extent that the powder gases can pass right into the space 
187. In this position, the lowest driving power is ob 
tained which by further opening of the stepped space 
would not be noticeably changed. A preferred form of 
construction is one in which the angle between the exit 
direction of the powder gases through the annular chan 
nels and the direction of movement of the ?ring pin in 
the barrel is less than 90°. 

In order to prevent the powder gases from passing from 
the space 187 into the space between the barrel 95 and 
the sleeve 99, and particularly in order to prevent a soil 
ing of the thread 102, a seal 188 is provided between the 
space 187 and said thread. The said seal consists of 
grooves cut into the barrel and provided with vertical 
?anks. Inasmuch, as mentioned above each surface per 
pendicular to its direction of movement offers a very high 
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resistance to the powder gases, these grooves su?ice in 
order to prevent the powder gases from penetrating into 
the space between the barrel and the sleeve. 
The tool loaded in the above mentioned manner is 

locked because on one hand in the illustrated rest position, 
the ?ring pin 165 is retained in such a position by the nut 
156 in which it cannot reach ?ring cap of the cartridge. 
Furthermore also the pin 171 of the release or unlocking 
mechanism cannot cooperate with the nose 170 of the 
trigger 169. In order to drive the stud in the barrel into 
the respective wall or the like, the muzzle of the barrel 
95 is placed upon the surface into which the stud has to 
be driven, and the tool which is held by means of the 
handle 119 is pressed against said surface. As a result 
thereof, the barrel together with the sleeves 99 and 101 
are pressed inwardly against the thrust of the spring 91. 
The rear end of the sleeve 99 presses the block 98 toward 
the rear. Inasmuch as the front end of the ring 159" rests 
against the front surface of the block 98 as shown in the 
drawing, also the ring 159 and the breech block 162 are 
pressed backwardly. During this movement the ring 167 
the inner shoulder of which is engaged by the collar 168 
of the ?ring pin 165 also presses the ?ring pin backwardly, 
thereby loading the ?ring pin spring 166. When the bar 
rel is completely pressed inwardly, the pin 171 registers 
with the nose 170 of the trigger 169. Stated another way, 
actually the tool housing is advanced toward the surface 
into which a stud is to be driven, while the barrel together 
with sleeves 99 and 101, breech block 162, ?ring pin 165 
and sleeve 157 remain stationary during this time, the 
barrel being in abutment with said surface. By so ad 
vancing the housing, the ?ring pin spring 166 is loaded 
and carries trigger nose 170 into registry with pin 171. 
When the trigger is now actuated, the ring 167 is moved 
leftwardly against the thrust of spring 153, thereby re 
leasing the ?ring pin. Due to the thrust of the loaded 
spring 166, the ?ring pin is pushed forwardly and hits 

7 the ?ring cap of the cartridge so that the latter is ignited 
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and the stud is driven into the body upon which the 
muzzle of the barrel was placed. The recoil brings about 
that the cartridge is discharged rearwardly from the car 
tridge chamber 96, the breech block 162 being thrown 
backwardly against the thrust of spring 172. As soon as 
due to the reaction of the spring 172, the breech block 
comes to a stop, the friction locking mechanism consist 
ing of the roller 173, the incline 174 and the groove 155 
in the breech block becomes effective and prevents the 
forward movement of the breech block. Thus, following 
the ?ring, a space remains between the block 98 and the 
breech block 162 in which there will be found the dis 
charged cartridge. If after releasing the locking device 
106 the casing is opened or broken, the pin 179 is pressed 
inwardly by the cam 178 whereby the roller 173 is pushed 
backwardly and the friction locking mechanism is re 
leased. The breech block 162 now due to the thrust of 
the spring 172 springs forwardly so that the cartridge 
will be thrown out when the casing is broken. As soon 
as the breech block has again reached the position shown 
in FIG. 1, the ring 167 can due to the thrust of spring. 
153 again move in rightward direction (with regard to 
FIG. 1) so that its inner shoulder again abuts the adja 
cent shoulder of the collar 168 of the ?ring pin. All 
parts now have again reached their starting position. 

In order to allow the driving of studs of different sizes 
while retaining the same cartridge chamber, the barrel 95 
is arranged exchangeably. When the casing is open, the 
block 98 may be removed by unscrewing it from sleeve 
99 whereupon the barrel can be pushed backwardly and 
can likewise be removed. T 0 this end, it is necessary to 
release the device shown in FIG. 4 which prevents the 
barrel from axial displacement. This device consists of 
a ring 107 which is displaceable in a direction transverse 
to the longitudinal axis of the barrel. The ring 107 is 
continuously urged rightwardly (with regard to FIG. 4) 
by means of a spring 108 and is arranged to engage a 
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groove 110 in the barrel 95. For purposes of removing 
the barrel, the ring 107 is pressed leftwardly by manually 
pressing the pin 109 inwardly, the inward end of the pin 
normally being in sliding contact with the ring 107. ‘T he 
barrel can then be withdrawn from the casing and can 
be replaced by another barrel. In this way it is possible 
by means of cartridges of the same size to obtain not only 
different driving power depending on the material into 
which and the depth to which the stud is to be driven 
but it is also possible to drive studs of different sizes. 
If in this connection studs are employed which have a 
diameter greater than the inner diameter of the cartridge 
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chamber, it is necessary for purposes of introducing such ’ 
studs either to remove the block 98, or such studs must 
be introduced into the barrel from the muzzle thereof 
and then by means of a rod must be moved into the 
correct position in the rear portion of the barrel. 

Accidents which could happen if when releasing the 
shot, the casing is not completely closed are made im 
possible because the locking device acts as an additional 
safety device. As long as the locking device is not in 
its complete locking position, the hook 106 will be in 
the path of the block 98 and in this way will prevent 
the barrel from being pressed inwardly which in turn 
prevents the ?ring of the stud. This is because the right 
angle pivoted corner portion of hook 106 when in in 
complete locking position will be situated in the path of 
movement of block 98 with respect to the front portion 
175 of the casing and will impinge against the rear end 
of block 98. In order to prevent the powder gases from 
entering between the breech block 162 and the ring 159 
'whereby the release mechanism might become soiled, the 
outer surface of the breech block is provided with sealing 
grooves 191 which act in the same manner as the sealing 
grooves 188 in the barrel. 

It is, of course, understood that the present invention 
is, by no means, limited to the particular constructions 
described in the foregoing speci?cation and shown in the 
accompanying drawings, but also comprises any modi?ca 
tions within the scope of the appended claims. 
What I claim is: 
1. In an explosively actuated stud driving tool having 

a barrel with a bore through which a stud is expelled 
and a cartridge chamber for an explosive cartridge at 
the breech end of ‘said barrel, the improvement which 
comprises said cartridge chamber being de?ned by a car 
tridge =block positioned adjacent to the breech end of 
said ‘barrel, said block and barrel being adjustable sep 
arably in an axial direction with respect to each other, 
said barrel and cartridge block ‘being provided with cor 
respondingly engaging annular steps each having an axial 
and a radially transverse face at their abutting portions 
to de?ne therebetween, when moved apart, a hollow an 
nular step-shaped expansion chamber of variable volume 
for i-freely expanding into said barrel gases from a car 
tridge exploded in said chamber. 
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2. Improvement according to claim 1 wherein the axial 

height of the steps of said step-shaped expansion cham 
ber is progressively reduced in order in the direction to 
ward the breech end of said tool to form successively 
openable pockets in said chamber. 

3. Improvement according to claim 2 wherein the 
length of the steps of said step-shaped expansion cham 
ber is reduced in order in the direction toward the breech 
end of said tool. 

4. Improvement according to claim 1 wherein said 
barrel and said cartridge block together are additionally 
positioned in said stud driving tool for limited reciprocat 
ing axial movement with respect to said stud driving tool, 
said stud driving tool having a gas-tight chamber and a 
breech block sealingly slidable in said gas-tight chamber 
and axially movable with respect to said ‘barrel and said 
cartridge block and normally resiliently urged by the 
force of resilient means into abutment with the breech end 
of said cartridge block, said breech block carrying a ?r 
ing pin and being operable upon said limited axial move 
ment of said barrel and said cartridge block with respect 
to said stud driving tool in the direction of the breech 
block by urging means to move said ?ring pin into en 
gagement with a cartridge positioned in the cartridge 
chamber de?ned by said cartridge ‘block to bring about 
‘?ring of said cartridge, said breech block being slidably 
arranged to move away from said cartridge block in said 
gas-tight chamber in response to a predetermined pres 
sure developed by the powder gases of said cartridge fol 
lowing the ?ring thereof su?icient to overcome the urging 
force of said resilient means. 

5. Improvement according to claim 1 wherein said bar 
rel is interchangeably mounted in said stud driving tool 
by releasable securing means. 
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