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conduit and leads to a space 28 which is ar 
ranged above the said space 23. The spaces 23 
and 28 form constituent parts of a casing for a 
Control member 24 having the form of a stepped 
piston valve, and which according to the form of 
Construction ShOWn by Figure 6 can at the same 
time serve as fuel pump. The control member 24 
Supervises, by means of the part 36 of valve body 
character, the connection between the space 23 
and the cdmbustion space of the cylinder 2 which 
by the bores 30 in the upper cylinder end, is in 
open communication with the control space under 
the action of the member 24; by means of the 
parts 27 and 35 it controls the connection be 
tween the conduit 34, and thus of the conduits 7 
and 5 connected there with, and a space 37 which, 
is by the part 33 of the control member 24, ac 
cording to the position of the latter, brought into 
communication with an atmospheric exhaust 
opening 26, or is cut off from the same. 
conduit 29 running in the wall of the cylinder 
2 opens at its upper end into the space 37 and at . 
its lower end into the said cylinder 2 in such a 
position that it cannot be covered by the work 
ing piston f even when this piston is at the lower 
extremity of its working stroke. In the wall of 
the cylinder 2 there is also an outlet opening 3 
leading to atmosphere and which is left open by 
the working piston when the same is imme 
diately before the end of its working stroke. 
A neck piece 8 permits the connection of the in 
ternal, combustion tool with a compressed me 
dium pipe through which compressed air or com 
pressed oxygen is supplied to the tool. The neck 
8 is separated from a conduit to by a valve 9 
which by means of the lever 32 can be opened 
against the pressure of a closing spring. The 
lever 32 is in the vicinity of one of the handles, 
38 by which the tool is manipulated. The con- - 
duit 0 leads into one of the conduits 5 in the wall 
of the cylinder 2. m 

. The method of operation of the device' is as 
follows: . . . 

If the tool is not working, the valve 9 is closed, 
the working piston is-in the case of the free 
running piston of a percussive tool (stone borer, 
breaking up hammer, rammer, and the like)- 
in consequence of its own weight, in the lower po- : 
sition shown on the drawings. The control and 
inlet member 24 also takes up the lower position 
in which it places the space 23 in communication 
with the explosion space of the cylinder 2.. The 
space 28 is in communication with the space 37, 
while the latter is cut-off from the atmosphere 
opening 26 by the part 33 of the control member 
24. The upper opening of the conduit 29 is in . 
communication with the conduit 34, thus also 

65. 

with the conduits 7, 6, 5 and O. The regulating 
valve 6 takes up its lowest position under the 
influence of its own weight and of the possible 
(low) pressure obtaining in the space 8 of any 
residual fuel and air mixture. To put the apparatus into use, by means of 
the lever 32 the valve.9 is opened; compressed air 
or compressed oxygen flows thro the neck 8, 
past the valve 9 through the conduito, into the 
first of the conduits 5, and runs through the con 
necting conduits 6 and T and thence through-all, 
the conduits 5 arranged around the cylinder 2, it 
--then comes under the regulating valve 6 and 
raises this valve. At the same time it passes 
through the conduit 34 into the space 28, and on 
to the upper annular surface 2 of the control 
member 24, and holds this member 24 firmly in 
the lower position. Since the spaces 28 and 37. 

5 (Figure 1) which it can immediately do, as 
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are in open communication at the bottom posi 
tion of the control member 24, the compressed 
air passes also into the space 3 and through the 
conduit 29 to-below the working piston . By 
the other path, opened by means of the raised 5 
regulating valve. f6, it passes through the con 

* duits 7 and 5 into the lower space of the car 
burettor and is divided up into a number of 
part currents corresponding to the number of 
the bores 4, which currents pass through the 
liquid fuel in the container li l and vaporize a 

O 

portion thereof, and then mix with the evapo 
rated fuel. The space f8 is consequently filled 
with a mixture of fuel and air under pressure. 
The lower face of the lower guiding attachment 
of the valve piston 6 is Smaller than the upper 
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face of the piston-like part of the valve piston 
6. The valve piston is thus lifted by the com 
pressed air, as the pressure on its upper side is at 
first smaller than on the lower face of the guid-20 
ing attachment. The lower aperture of the by 
pass channel 7 is freed. The compressed air 
flows through the channel T into the phannel 

the mouth of the channel 7 is not blocked by the 25 
valve piston f6, as is the case with regard to the 
lower aperture when the valve piston 16 assumes 
a lower position. Owing to the throttling action 
of the channel 7, the pressure slowly rises in the 
channel 5, in the fuel-reservoir and in the 
space. 8. When it is so great that, multiplied 
with the relatively large area of the upper face 
of the valve piston f6, it produces a greater force 
than the (higher) pressures, multiplied with the 
smaller area of the lower face of the lower guid 
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ing attachment of the valve piston is, the piston 
6 is forced downwards and closes the lower, 
mouthpiece of the channel 7. The pressure in 
the space thus never becomes, owing to the 
surface difference between the uppe, face of the 
piston 6 and the small lower face' of its lower 
guiding attachment, as great as in the channels 
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5, 6, and 7. The piston valve 6 consequently 
alternately rises and descends. The pressure de 
veloped in the space 8, when it has reached a 
particular value, corresponding to the ratio of 
the lower and upper faces of the regulating valve 
6, thuis closes the conduit and prevents the 
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flow of excessive quantities of compressed air 
into the carburettorf. The prepared fuel mix--50 
ture, which may be further mixed under certain 
circumstances with pure compressed air through 
the conduit - 9 according to the position of the 
screw 20, opens the non-return valve 2 f, flows 
through the conduit 22 and the space 23, into the 55 
cumbustion Space of the cylinder 2. This takes 
place simultaneously with the inflow of com 
pressed air through the conduit 29 into the space 
below the piston f; the piston f moved upwards 
by the compressed air closes the outlet opening 3 60 
and compresses the fuel and air mixture which 
is above the said opening. The non-return valve 
2 is thereby closed. When the compression of 
the fuel and air mixture has taken place to such 
an extent that the pressure exerted by it on the 65 
full-passage surface of the valve 36 from below 
exceeds the pressure of the compressed air, ex 
erted from above on the annular surface 27 of 
the control member 24 in the space 28, the con-" 
trol member is thrown into its upper terminal po- 70 
sition. In this it cuts off the connection between 
the space 23 and the explosion space of the cylin 
der 2and also the connection between the spaces 
28 and 37; the supply of compressed, air to the 
space below the working piston , through the 75 
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conduit 29, ceases. The space 37 is connected 
with the free air space 26 and the lower space 
of the cylinder 2 is thereby relieved of air through 
the conduit 29. Ignition takes place in the 
known manner by means of a suitable sparking, 
plug, the ignition current circuit being closed by 
the projection 25 on the control member 24, and 
the piston f is thrown violently by the pressure of 
the explosion downward onto the tool. 38. As 
soon as it releases the exhaust opening 3, the 
gases of combustion flow out, the control member 
24 takes up its lower position; fuel and air mix 
ture passes out of, the space f8 past the non-re 
turn valve 2, the conduit 22 and the space 23 
into the cylinder 2, flushes the gases of combus 
tion out of this, and the piston f is moved up 
wards by the compressed air. reaching its lower 
side through the conduit 29 and compresses the 
fuel which is above it. The sealing surface 36 
preserves the control member from fouling. The 
cycle of operations is repeated. 
The form of , construction shown in Figure 6. 

differs from that according to Figure 1 in that 
instead of prepared fuel and air mixture, liquid 
fuel is injected into the cylinder and the flush 
ing of the products of combustion from the cylin 
der 2 takes place by compressed air which reaches 
the cylinder through the narrow annular gap 
44 and the bores 40, and that the control mem 
ber 24 serves as fuel pump and atomizer, liquid 
fuel which is supplied to the apparatus by the 
inlet 4 reaching the cylinder 2 through the bore 
42 and the nozzle 43, during the upward move 
ment of the control member 24. The scaveng 

's ing air and the combustion air for the next igni- : 
tion pass, by the raised ball valve and the annu 
lar gap Á4é, and thence by the bore 46 into 'the 
cylinder. An upward cylindrical extension of 
the member 24 fits closely in a boring in the 
valve casing. By the upward movement of the 
control member 24 the ingress of fuel at 4 is cut 
off and the fuel which is in the upper part of the 
boring is driven through the bore 42 into the 
combustion space of the cylinder and finally 
atomized in the nozzle.43, simultaneously with 
the admission of compressed air through the bores 
40. As soon as the control member touches the 
contact shown at the right hand side of Figure 6 
ignition takes place, under which contact is the 
exhaust, opening to the atmosphere. 
What.I claim and desire to secure by Le 

Patent of the United States is:- 
1. A hammer motor of the character described, 

comprising the combination, with a cylinder hav 
ing a bore and a working piston reciprocable in 
said bore, of a valve casing mounted on said 
cylinder and having a valve chest, channel means 

tters 

in the walls of the cylinder providing communi- . 
cations from the forward and rear ends of the 
cylinder to the valve chest, fuel channel means 
in the valve casing for connecting the valve chest 
with a liquid fuel supply, an exhaust port in said 
casing, gas channel means communicating with 
said valve chest and opening into the same for 

: conducting elastic pressure medium containing 
oxygen to said valve chest from a compressed 
gas supply, further channel means communicat 
ing with said exhaust port and thereby with the 
atmosphere, operable control means interposed 
in the gas channel means serving to control ad 
mission of pressure medium into said valve chest, 
a piston valve reciprocable in and occupying said 
valve chest, said valve piston, having a surface , 
portion receiving pressure medium from said gas, 

; channel means so as to move said piston valve in 

2,072,2?? 3 
one direction, and a plurality of distinct means 
upon said valve. piston serving as closure means 
individually supervising the communications of 
all of the channel means with the valve-chest. 

2. A hammer motor of the character described, 
comprising the combination, with a cylinder hav 
ing a bore and a working piston reciprocable in 
Said bore, of a valve casing mounted on said cylin 
der and having a 
end in a seat opening into the cylinder bore, 
channel means in the walls of the cylinder pro 
viding communications from the forward and 
rear ends of the cylinder to the valve chest, fuel 
channel means in the valve casing for connecting 
the valve chest with a liquid fuel supply, an ex 
haust port in said casing, gas channel means 
communicating with said valve chest and dpening 
into the same for conducting elastic pressureme 
diumi containing oxygen to said valve chest from 
a compressed gas supply, further channel means. 
communicating with said exhaust port, and there 
by with the atmosphere, operable control means 
interposed in the gas channel means serving to 
control admission of pressure medium into said 
valve chest, a piston valve reciprocable in and 
occupying said valve chest, said valve piston hav 
ing a portion engaging with said seat in closed 
position and having a surface portion receiving 
pressure medium from said gas channel m?ans SO 
as to move said piston valve in one direction, 

yalve chest terminating at one 
0. 

15. 
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3) 
a plurality of distinct means upon said valve pis 
ton serving as closure means individually super 
vising the communications of all of the channel 
means with the valve chest, and a projecting por 
tion upon said valve piston adapted to engage 
with and operate an electric switch. 

3. Ahammer motor of the charaeter described, 
comprising the combination, with a cylinder hav 
ing a bore and a working: piston reciprocable in 
said bore, of a valve casing mounted on said 
cylinder and having a valve chest, a carburettor 
having a fuel mixture inlet and an outlet, chan 
nel means in the walls of the cylinder providing 
communications from the forward and rear ends 
of the cylinder to the valve chest, fuel channel 

?means in the valve casing for connecting the 
valve chest with the fuel mixture outlet of the 
carburettor, an exhaust port in Said casing, gas 
channel means communicating with said valve 
chest and opening into the same for conducting. 
elastic pressure medium containing oxygen to 
said valve chest from a compressed gas supply, 
further channel means communicatirig with said 
exhaust port and thereby with the atmosphere, a 
movable regulating valve member interposed in 
said fuel channel means with a portion exposed 
to fuel mixture from said fuel mixture outlet of 
the carburettor and also interposed in the gas 
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channel means with another portion exposed to 
pressure médium fromasaid gas channel meanš, 
communication means between the carburettor 
inlet and said gas channel means, said regulat 
ing valve member controlling and supervising the 
communication means between said carburettor 
inlet and said gas channel means, operable coh 
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trol means interposed in the gas channel means. 
serving to control admission of pressure medium 
into said valve chest, a piston valve reciprocable 
in and occupying said valve chest, said valve pis 
ton having a surface portion receiving pressure 
mediuim, from said gas channel. means so as to 

plurality of distinct means upon said valve piston serving as closure means individually-supervising 
move said piston valve in one direction, and a 
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the communications of all of the channel means 
with the valve chest. 

4. A hammer motor according to claim 1, 
wherein the gas channel means extend into the 
walls of the cylinder from the valve casing in . 
the form of a sinuous conduit. System. 

5. A hammer motor according to claim 1, 
wherein the gas channel means extend into the 
walls of the cylinder from the valve casing in the 
form of a sinuous conduit system, which con 
sists of a large number of conduits in parallel 
ism with the axis of the cylinder and cross con 
duits alternately connecting the parallel con 
duits at one end and then the other in pairs. 

6. A hammer motor according to claim 1, 
wherein the valve chest opens into the cylinder 
bore and at the opening terminates in a valve 
seat, and the valve piston is provided with a por 
tion rigid therewith engaging With said seat in 
one extreme position of the valve piston in or 
der to seal off the valve chest from the cylinder 
bore during the explosion in said cylinder. 

7. A hammer motor according to claim 1, 
wherein the various channel means communi 
cating with the valve chest open into the same 
at different levels, and the plurality of distinct 
means upon the valve piston comprise a plural 
ity of rigid portions individually closing said 
channel means in predetermined positions of 
said valve piston. - 

8. A hammer motor...according to claim 1, 
wherein the valve casing has a bore interposed 
in the fuel channel means and terminating in a 
fuel nozzle, and one of the distinct means upon 
the valve piston comprises a rigid extension mov 
able in said bore capable of closing said fuel 
channel means in a predetermined position of 
the valve piston, and wherein said valve piston 
is also provided with a portion adapted to en 
gage with and Operate an electric switch. 

9. A hammer motor according to claim 3, 
wherein the carburettor comprises a vessel sus 

pended upon the upper portion of the device, the 
vessel having an introduction means in the up 
per portion thereof and a closure therefor, said 
vessel having adjacent to its lower end a perfo 
rated partition and at its lower end communi 
cation by the fuel channel means with the valve 
chest and thereby with the gas channel means 
communicating with the pressure medium Sup 
ply. 

10. A hammer motor according to claim 3, 
wherein the carburettor is provided with a fuel 
container formed with an opening communicat 
ing through the valve chest with the gas chan 
nel means communicating with the pressure me 
dium supply, in order to cause secondary air to 
be admitted from said supply to fuel mixture in 
said container produced by the carburettor, and 
wherein a regulating screw extends to the mouth 
of said opening for regulating the flow of the 
secondary air to said container. 

11. A hammer motor according to claim 3, 
wherein the carburettor is provided with a con 
tainer for the fuel mixture mounted on the valve 
casing and formed with a channel means Com 
municating with the valve chest, and wherein a 
non-return, valve controls said channel means. 

12. A hammer motor of the character de 
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scribed, comprising the combination, with a cyl 
inder having a bore and a working piston recip 
rocable in said bore, of a valve casing mounted 
on said cylinder and having a valve chest, ports 
in said valve casing communicating with chan 
nel means within the same for controlling the 
admission of fuel and air to said cylinder, a Con 
trol valve member reciprocably. 'located in the 
valve chest within said casing capable of open 
ing and closing said ports in predetermined po 
sitions of said control valve member and means 
communicating a pressure medium to the valve 
chest within said casing to propel said control 
valve member in one direction of movement. 
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