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To all 'hom it may concern: 

IDURYEA and MoRRIs Col MBUs WHITE, both 
citizens of the United States, residing at 

other plants, and in 

UNITED STATES PATENT OFFICE. 
OTHO C. DURY EA AND MORRIS C. WHITE, oF Los ANGELES, CALIFORNIA, ASSIGNORS 

OF ONE-TENTH To JAMES R. ToWNSEND, o F Los ANGELEs, CALIFORNIA. 
INTERNAL COMIBUSTION TOOL, 

1,063,666. 
Application filed August 6, 1908, Serial No. 447,316. 

Be it known that we, OTHo CROMrwEILI, 

Los Angeles, in the county of Los Angeles 
and State of California, have invented a 
new and useful Internal-Combustion. Tool, 
of which the following is a specification. 
Our invention relates to improvement in 

the construction of internal- combustion 
rock-drills, hammers and other tools of the 
general nature which perform work through impact or pressure by power generated in 
the tool. - 
One of our objects is to provide an in 

ternal-conmibustion tool of an improved con 
striction which renders it particularly easy 
to regulate at will the force of the blows of 
its work 
force, if desired, with which said member is 
retracted between blows. - 
Another object is to provide an internal 

combustion tool so constructed that it may 
be employed with great advantage and econ 
tomy in connection with compressed air sup 
plying apparatus of pneumatic drill, or 

place of the purely 
pneumatically- ?????????????† tools hitherto em 
ployed in this connection. * . . 

Still another object is to provide a tool, 
such as a drill or hammer, which may be 
worked as a pneumatic tool, by the force of 
air generated at a compressor, particularly 
during the iniuial operations, and then 
worked as an internal-combustion tool, re 
quiring therefor air under a pressure and 
volume much less than is necessary for op 
erating the device simply as a pneumatic 
tool. - 

The accompanying drawings illustrate 
the invention in one form of embodiment. 

Figure 1 is a plan of a pneumatic tool 
adapted to be used as a rock-drill embody 
ing the principles of our invention. Parts 
are broken to show the pressure-regulator. 
Fig. 2 is an axial section on line a”, Figs. 1, 
3, 6 and 7. Fig. 3 is a transverse section on 
linea, Figs. 1, 2 and 4. Fig. 4 is a broken 
blsun section on plane indieated by" ae"-e", 
Figs, 2 and 8, to show the ports and the 

controlling-valve actie), 1. Fig. 5 is an en 
larged detail of one of the pressure-regu 
lator valves and of the igniters on the same plane as Fig. 4, showing a different position 
of parts. ... Fig. 6 is a section on line as', in 
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Figs, 2, 4 and 5. Fig. 7 is a section on the line a, in Figs. 2, 4 and 5. Figs. 8, 9, 10 
and 11 are diagrammatic views showing the paths of the compressed air and explosive 
mixture, the automatic valves, the pressure regulators, and the igniters, for the purpose of showing their changing positions and their coöperation. 
The tool shown in the drawings is pro 

vided with a shell 1; cylinder 2 slidingly 
'mounted thereon; feed-screw 3 connecting 
the cross-head a of the shell to the nut b of the cylinder: feed-handle 4: piston-rod 5; 
chuck 6 for holding the drillor work-per forming member; piston-heads 7, 8, con 
nected by a rifle-bar 9 working through a 
atchet-clutch 10; duplicate inlet-ports 11, 
12; spool-valve 18 to supply the same; tap. 
Pet 14.9perable by the piston-heads to oper 
ate said valve intermittingly, and an air 
port 15 to deliver air from a source of com 
pressed air to the spool-valve. All these 
parts are similar to the parts of a common pneumatic tool. 
16 designates fuel-Supplying means intro 

duced in the air-line 17 that supplies the spool-Valve 13. The fuel-supplying means 
may be variously constructed. The form 
shown in the drawings is at present deemed 
preferable for general use. Air alone, en 
tering the port 15 under a head of pressure necessarily provided in purely pneumatic 
rock-drill plants, will reciprocate the shaft 
5 and perform the work of a pneumatic tool 
without interference from the additional 
features, hereinafter described, which we 
have provided for the purpose of convert 
ing the device into an internal-combustion 
tool. These additional features, as illus 
trated in the drawings, consist, briefly stated, in a gasolene supplier interposed in the pipe 
line, a sparker, or electric igniter, located 
adjacent to the end of each cylinder, and sparker-actuating regulator-valves inter 
posed in passages extending between the 
main valve 13 and cylinder-ports 11 and 12. 
The regulator-valves are held normally 
closed, in the direction of the said ... main 
valve, by springs equipped with tensioning 
means under ready control of the operator. 
The pressure of the explosive mixture en 
tering at the port 15 must, at all times in 
practice, exceed the resistance against open 
ing movement of the regulator-valves. 

en, through the operation of the main 
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valve, the mixture is directed toward one of. 

2 

the cylinders, the fluid-pressure is first ex 
erted against the respective regulator-valve 
to open the passage to the cylinder whereby 
the mixture enters the cylinder. When the 
back-pressure of the fluid in the cylinder ex 
ceeds the resistance of the regulator-valve 
spring, the said valve is given a further 
movement by the incoming fluid-pressure 

10 

15 

haust-port, while in any position away from 
'normal it closes the exhaust-port. 

20 

whereby it closes the passage to the cylinder, 
thereby trapping the charge in the cylinder. 
The cylinder exhaust-passage is also con 
trolled by the said regulator-valve. In the 
normal position of the regulator-valve, to 
which it is pressed by its spring to close the 
cylinder-supply passage, it opens the ex 

In the 
movement of the regulator-valve from its 
position of opening the supply passage to 
the cylinder to that of trapping the mixture 
in the cylinder, it operates the sparker to 
ignite the trapped charge in the cylinder 
and produce an explosion. The force of the 
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explosion in each instance in either cylinder 
depends upon the pressure of the charge in 
the cylinder at the time its sparker is oper 
ated. This pressure is governed by the re 
spective regulator-valve spring, and means 
are provided whereby the tension of the 
spring may be varied by the operator, at 
will, to vary the force of the explosion. The 
force of each blow of the work-performing 
member and the power applied for its re 
turn is thus under the direct control of the 
operator. 

18 is a receptacle provided with an eye: 19 
by which the receptacle is hung on a nipple 
20 that is screwed into a part of the cylinder 
2 to connect the compressed-air line 17 with 
the supply-port 15 leading to the chamber 
21 of the spool-valve 13. The receptacle 18 
is provided with an outlet 22 controlled by a 
vertical needle-valve 24, and leading through 
a channel 25 around the nipple 20 through 
ports 26 in said nipple 20 and ports 27 in 
bushings 28 having a constricted passage 
through which the air from the air-line 17 
is introduced through the supply-port 15 
into valve-chamber 21, thus to carry gas into 
said chamber along with the compressed air. 
The compressed air is admitted to the recep 
tacle 18 through the port. 18 to balance the 
pressure so that when the compressed air 
passese through the constricted opening 27 
an atomizer is established to introduce the 
gas into the compressed air, said gas being 
derived from gasolene, or the like, in the 
receptacle 18. 
29 and 30 are electrical igniters which 

may be of the ordinary make-and-break 
type, and are arranged in the ports 11 and 
12 so that the sparking chambers will be 
scavenged and the explosive mixture wiil 
come in contact with the: igniters, and the 

1,083,866 
igniter-points will be surrounded by fresh 
explosive mixture at the time of ignition. 

31 and 32 designate two pressure-regulat 
ing valves to control the ports 11 and 12 re 
spectively, which supply the explosion 
chambers 33 and 34. Springs 35, 35', nor 
mally hold the valves 31 and 32 in position 
to close the ports 11 and 12. 
36,36, are forward and rear ports con 

trolled by the main spool-valve 13 and lead 
ing to the regulator valve. chambers 37, 37, 
which communicate with the external air 
through exhaust-ports 38, 38 that are con 
trolled by the pressure-regulating valves 
31, 32. 

Referring to Fig. 8, compressed air is 
coming from the air-compressor 39 through 
the air-line 17; the carbureter 16 is dis 
charging gas into the compressed air, and 
the explosive mixture is passing through 
the port 15 to the main spool-valve chann 
ber 21. An explosion has just taken place 
in the forward explosion-chamber 33, while 
the gas in said chamber was trapped by the 
pressure-regulating valve 31. The pistons 
and 8 have moved backwardly, bringing 

the piston 8 into the rear end of the ex 
plosion-chamber 34. On the backward 
movement the piston 7 has moved the tappet 
14 to shift the main spool-valve 13, and the 
exhaust is now passing from the explosion 
chamber 34 through the rear port 12 and 
conduit 39, behind the regulator-valve 32, 
through - the port 38'. The passage from 
the valve-chamber 21 to the for Ward port 
36 is closed by the spool-valve 13, and the 
passage from the explosion-chamber 33 
through the forward port 11 and conduit. 
40 to the port 36 is closed by the regulator 
valve 31. The explosive mixture is passing 
through the port 15 toward the rear port 
36', and is pressing against the forward 
end of the regulator-valve 32 to overcome 
the tension of the spring 35' behind said 
valve. 

Referring now to Figs. 2, 4 and 5, the 
valve-chambers 37, 37, are bored from the 
outer ends of the castings 41 and 42, and 
cylinders 43 and 44 are fitted into these 
chambers from their outer ends, being screw 
threaded at 45 and 46 to connect the cylin 
ders to the castings. The enlarged end-por 
tions 47, 48 of the cylinder's bear against 
the ends of the castings or tubes 41, 42 to 
insure the proper positioning therein of the 
cylinders. The cylinders are shorter than 
the bores in the castings, so as to leave the 
inner ends.of the valve-chambers 37, 37, 

- enlarged. The ports 36, 36, lead to these 
enlarged ends. In boring the chambers in 
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the castings 41 and 42, annular enlarge 
ments 49 and 50 are formed in position to 
be covered by the inner ends of the cylin 
ders 43 and 44. These enlargement? respec: 
tively, communicate with the conduits 39. 
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of introducing gas into the compressed air, 
means of trapping the gas in the explosion 
chambers, means for adjusting the pressure 
in each explosion chamber independent of 

is the other, and means for igniting the gas in 
the explosion chambers; the tool being 
adapted for starting as easily as an air 
drill and for continuous operation with the 
power of a gas engine. The fuel used may 

io be gas made in a carbureter operated and 
controlled by the compressed air, or may be 
natural or domestic gas, er-gas from any 
source of supply. Any suitable means for 
trapping the gas in the explosion chambers 

5 
may be employed. We prefer that the valves 
and igniter shall be controlled and operated 
by the compressed explosive mixture. We 
have also provided means for adjusting and 

20, regulating the flow of gas into the com 
regulating the flow of the compressed ex 
plosive mixture to the explosion chambers, 
so as to control the force of the strokes. 
This adjusting and regulating is effected 
manually, and may be varied as desired. 
We have shown and described our inven 

tion as applied to a pneumatic rock-drill, 
but the same principles are applicable to a 
hammer operable like a steam-hammer and 
to various other tools employing one or more 
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pistons and cylinders, one movable with re 
lation to the other to operate a work-per 
forming member. 

35 . Our invention maybe applied to machines 
as now in use with air-compressors deriving 
their power from a steam-plant or from any 
other suitable source; but in new work an 
electric-motor and air-compressor may be 

40 
new plant we will have a pneumatic tool, 
means for introducing gas to increase the 
power of the pneumatic tool, and a compara 
tively small gas or electric air-compressor 
furnishing compressed air direct to the tool. 

It is obvious that the tool will start and 
operate from the compressed air alone. By 
the introduction of gas and by adjusting 
and regulating the gas, the power.of a given 
machine maybe increased many times, and 
to any desired extent within the range. 
We claim: 
1. In an internal-combustion power de 

vice, the combination of a supplier for ex 
plosive fluid under pressure, a piston-cylin 
der having an inlet port and a passage com 
municating with said port, means for di 
recting explosive fluid from the supplier in 
termittently into said passage, and a regula 
tor-valve governing said port and exposed 
to pressure from said supplier in said pas 
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sage to move when the pressure against it 
exceeds a predetermined limit to close said 

A port. w 
65 2. In an 

may be employed, and any suitable igniter. 

pressed air, and means for adjusting and 

substituted for the old systems so that in a 

internal-combustion power de 

1,063,666 

vice, the combination of a supplier for ex 
plosive fluid under pressure, a piston-cylin 
der having a port, a passage communicating 
with said port and an exhaust opening, 
means for directing explosive fluid from the 
supplier intermittently into said passinge. 
and a regulator-valve normally closing said 
passage and opening communication be 
tween said port and exhaust and exposed to 
pressure from said supplier in Said passage 
to be moved thereby to first close the ex 
haust and open said port to the supplier and 
then, by further movement, to close said port 
and trap the charge in the cylinder. 

3. In an internal-combustion power de 
vice, the combination of a supplier for explo 
sive fluid under pressure, a piston-cylinder 
having an inlet port and a passage commu 
nicating with said port, means for directing 
explosive fluid from the supplier intermit 
tently into, said passage, and a spring 
pressed regulator-valve governing said port 
and exposed to pressure from said supplier 
'in said passage to move when the pressure 
against it exceeds the resistance of its spring 
to close said port and trap the charge in the 
cylinder. 

4. In an internal-combustion power de 
vice, the combination of a supplier for ex plosive fluid under pressure, a piston-cylin 
der having a port, a passage communicating 
with said port and an exhaust opening, 
means for directing explosive fluid from the 
supplier intermittently into said passage, 
and a spring-pressed regulator-valve nor 
mally closing said passage and opening com 

? 

munication between said port and exhaust, 
and exposed to pressure from Said supplier 
in said passage to be moved thereby against 
the resistance of its spring to first close the 
exhaust and open said port to the supplier 
and then, by further movement, to close said 
port and trap the charge in the cylinder. 

5. In an internal-combustion power de 
vice, the combination of a supplier for ex 
plosive fluid under pressure, a piston-cylin 
der having a port, a passage communicating 
with said port and an exhaust opening, 
means for directing explosive fluid from the 
supplier intermittently into said passage, and 
8, spring-pressed regulator-valve normally 
closing said passage and opening com 
munication between said port and ex 
haust and exposed to pressure from said 
supplier in said passage to be moved 
thereby to first close the exhaust and open 
said port to the supplier, and then, by fur 
ther movement, to close said port and trap 
the charge in the cylinder, and means for 
the pressure of the 2xplosive charge in the 
cylinder, for the purpose set forth. 

6. In an internal-combustion power-de 
vice, the combination with a cylinder having 
8.?n inket passage and an exhaust-port, a pis 

changing the tension of said spring to vary. 
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ton in the cylinder, a supplier for explosive. 
fluid under pressure, a charge-igniter in the 
cylinder, and intermittingly-actuated means 
for directing the fluid from the supplier 
through said passage to the cylinder, of reg: 
ulator-valve mechanism interposed in said 
passage in the path of said fluid to the cylin 
der governing the opening and closing of 
said passage and operatively connected with 
said igniter to actuate the same and operat 
ing under pressure from the supplier when 
the same is directed to said passage and after 
the charge has entered the cylinder to close 
said passage and actuate the igniter. 

7. In an internal-combustion power de 
vice, the combination of a supplier for ex 
plosive fluid under pressure, a piston-cylin 
der having an inlet port and a passage com 
municating with said port, means for direct 0 ing explosive fluid from the supplier inter 
mittently into said passage, an igniter, a 
regulator-valve, operatively connected with 
the igniter, governing said port and ex 
posed to pressure from said supplier in said 
passage to move when the pressure against 
it exceeds a predetermined limit to close said 
port and actuate the igniter. 

8. In an internal-combustion power de 
rice, the combination of a supplier for ex 
y losive fluid under pressure, a piston-cylin 
Arhaving a port, a passage communicating 
ith said port and an exhaust opening, a 
large-igniter in the cylinder, means for 
tirecting explosive fluid from the supplier 
"; termittently into said passage, and a regu- | | 

lator-valve, operatively connected with the igniter, normally closing said passage and 

???? communication between said port 
and exhaus 
said supplier in said passage to be moved 

aust, and exposed to pressure from 
thereby to first close the exhaust and open 
said port to the supplier, and then, by fur 
ther movement, close said port, to trap the 
charge in the cylinder, and actuate the ig niter. . . . . . - 

9. In an internal-combustion device, the 
combination of a supplier for explosive fluid 
under pressure, a piston-cylinder having a 
port, a passage communicating with said 
port and an exhaust opening, a charge-igni 
ter in the cylinder, means for directing ex 
plosive fluid from the supplier intermit 
tently into said passage, a spring-pressed 
regulator-valve, operatively connected with 
the igniter, normally closing said passage and 
opening communication between said port 
and exhaust, and exposed to pressure from 
said supplier in said passage to be moved 
thereby against the resistance of its spring, 
to first close the exhaust and open said port 60 
to the supplier, and then, by further move 
ment, close said port, to trap the charge in 
the cylinder, and actuate the igniter, and 
means for changing the tension of said Spring. 
In testimony whereof, we have hereunto 

set our hands at Los Angeles, California, 
this 1st day of August, 1908. 

OTHO C. IDURYE A. 
MORRIS C. WHITE. 

In presence of - 
JAMEs R. TowNSEND, 
W. BEULAH TowNsIEND. 

Copies of this patent may be obtained for five cents each, by addressing the 'Commissioner of Patents, 
Washington, D.C.' 


