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3 ‘Claims. 

This invention-pertains to improvements in a 
gasoline operated‘ pneumatic tool and especially 
to a, device designed as a hammer, vibrator, or 
pavement breaker. ’ V - . - 

Ordinarily pneumatic tools are operated by 
compressed air suplied by a compressor operated 
by a high horsepower engine. 
An object of this invention is to provide a 

small, low-horsepower combustion enginaicapa 
ble of supplying the necessary combustion fuel 
mixture to a combustion chamber in the pneu 
matic tool. , 

Another object of this invention is to provide 
a pneumatic tool which is compact, light in 
weight, and is easily portable. ~ 

Details of the invention are described in con 
nection with the following drawings'in which: 

Fig. 1 is a diagrammatic showing of the as 
sembly; . ' _, , . 

Fig. 2 is a longitudinal cross section of the 
engine; ‘ ‘ ' 

Fig. 3 is asection 
pneumatic tool; . i 

Fig. 3a is an intermediate section of the pneuw 
matic tool; and 

Fig. 3b is the lower section oic the pneumatic 
tool. » . 

"The device as shown consistsofga small two 
stroke cycle gasoline engine 5!! which supplies 
compressed combustible ‘fuel 'to -a combustion 
chamber in the pneumatic tool 53. Although 
the engine isshown as a separate unit, it would 
be practical to mount the small engine directly 
on the pneumatic tool to become an integralpart 
thereof. , ; 

Details of the engine design are shown in 
2. Crankshaft It! has two throws one of which 
is ‘connected by means of connecting rod iii! to 
piston I98 in cylinder Hi3. Cylinder 198 is the 
power cylinder. The other throw of crankshaft 
i0! is connected by means of connecting rod iii 
to piston H! in cylinder H53. Cylinder ill} is 
the compression cylinder ‘and ‘compresses the 
combustion fuel for the combustion chamber‘ of 
the pneumatic tool. .‘ ' 

It will be observed that pistons use and H I 
travel towards each other simultaneously and in 
so doing cause crankcase compression in the 
crankcase. The gas so compressed has been 
drawn into the crankcase through the carburetor 
40 and through poppet valve H6. When the 
pistons reach the bottom of the stroke, piston 
I09 uncovers exhaust port Hi5, and then uncovers 
intake port I22. This is conventional two stroke 
engine design. Piston H l uncovers intake port 

of the cylinder head in the 

523 only. On the return stroke a low pressure 
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condition is set up in the crankcase which then 
draws in a new charge of combustible fuel. Pis 
ton Hill advances towards spark plug t2 and into 
?ring position while ‘piston H-l forces its com 
pressed charge through valve lI.-2 into manifold 
H5 which is connected to the pneumatic tool by 
means of ?exible tube To avoid building up 
excessive pressures in the line, a spring loaded 
by-pass valve 11ers provided which permits pas“ 
Sage through manifold H4 into the crankcase, 
thereby permitting excess compressed fuel to be 
returned to the crankcase. 
Crankshaft 16! ‘carries ?ywheel £62 which is 

provided with groove H33 adapted to "receive a 
rope starter. Flywheel M22 provided with fan 
blades {84 and W3’ on itscircumference. These 
blades provide a cooling flow-of air over the oyl~ 
inders. Mounted on the underside‘ of the fly~ 
wheel are permanent magnets :1 BE and lilii’ which 
are carried past ?eld coils li?el vto provide low 
tension current for a purpose later described. 
Compressed fuel in'engine manifold E E5 is con~ 

ducted through hose 3-5 to a manifold M on the 
pneumatic tool. Passage of this-gas is controlled 
by poppet valve .31! which can be opened or closed 
by the operator .upon moving grip lever 52, inas 
much as lever 92 is connected by link 38 and lever 
32 to operate valve 38. Upon opening of valve 
3d, gas, under pressure passes into the cylinder 
head manifold of the pneumatic .tooliand, being 
under pressure, opens valve M. Valve M3 is nor 
mally held in closed position by lever 22 which 
is lifted by spring 28. 

Compressed vfuel is thus conducted to combus 
ti'on chamber 34. Piston i 
chamber 313 is held against compression by means 
of long coil spring ‘I. 
Passageway 29 in the tool cylinder head con-j 

ducts the gas to a diaphragm switch It. When a 
predetermined pressure is reached diaphragm i5 
is ‘distorted to provide an electrical connection 
across posts It and 11. Electrical energy sup 
plied by the engine magneto is fed through a 
three cable conduit 9 through line D to ener 
gize magnets 2!. This results in a lifting action 
on lever 22 to cause valve M to seat. The same 
connection causes a flow of current through wire 
A to energize a relay which makes a circuit with 
a high tension coil thereby producing a spark 
producing current which is conducted by high 
tension line l9 to spark plug 23. The spark thus 
produced ignites the charge in combustion 
chamber 34 causingv piston l to strike anvil 26. 

Relatively low pressure. 
. in this manifold will cause valve ill to open. 

belowv combustion. 
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The force of the blow on the anvil is transmitted 
to tool bit 25. This bit is removable and inter 
changeable to permit the use of various types of 
tools and is retained by retainer spring 24. 

Piston I at the bottom of its stroke uncovers 
ports 21A and 213 in cylinder 2. These ports 
permit the escape of burned fuel. Pressure being 
thus relieved in the combustion chamber results 
in automatic opening of valve M to permit an 
in?ow of fresh gas which is compressed by the 
returning piston propelled by spring 1. 
As previously stated, escaping gas after com 

bustion is ejected through ports 21A and 27B and 
in ?owing through these ports is conducted 
through openings in the handle support assem 
blies 28 and 29. The ?ow of exhaust gas through 
ports 21A and 2113 will set up a flow of air, which 
will cool the ?ns on cylinder 2. 

Since it is standard practice to mix lubricat 
ing oil with the fuel in a two stroke cycle en 
gine, adequate lubrication will be provided by the 
fuel. ~ 

The engine is built as small as practical for the 
obvious purpose of obtaining maximum weight 
reduction. The speed of the engine must be ade 
quate to provide the desired ?ow of combustible 
mixture. Thus, if the engine has only one third 
the displacement of the hammer it would be 'nec 
essary to run the engine at 3000 R. P. M.’s to pro~ 
vide 1000 hammer blows per minute. 

It will be apparent that the assembly may be 
modi?ed by substituting a four stroke cycle en 
gine to pump the combustible fuel or there may 
be a unit to pump only air with means provided 
to inject fuel. 
may be of any desired conventional design. 
The invention described herein may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalties 
thereon or therefor. 
Having described my invention, I claim: 
1. In a pneumatic tool providing a tool bit, the 

combination of a head for said tool bit, a com 
bustion chamber, a piston engageable with said 
head reciprocable in said chamber, an exhaust 
port uncovered by said piston at one end of its 
stroke, a spring for returning said piston to oper 
ative position, a manifold connected to said 
chamber by a port, a solenoid operated valve lo 
cated in said port, ignition means in said cham 
ber, a switch responsive to pressure in said cham 
ber for simultaneous operation of said solenoid 
and said ignition means by an electrical current, 
a second port opening into said manifold, and a 
separate compressor for fuel connected to said 
second port by ?exible conduit, said compressor 
comprising one cylinder of a two cylinder two 
cycle internal combustion engine having one 
carburetor for supplying fuel to the cylinder 
used as a compressor and to the other or driving 
cylinder and having a by-pass conduit connecting 
said flexible conduit with said crankcase with a 
pressure responsive valve in said by-pass, where 

The body of the pneumatic tool - 
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4 
by said compressor supplies the tool with a fuel 
air mixture at a constant pressure. 

2. A tool comprising a combustion chamber, a 
piston slidable in said combustion chamber 
adapted to impart striking force to a tool bit, 
valve means opening into said combustion cham 
ber for admitting a fuel charge, an exhaust port 
opening into said combustion chamber, a con 
stant pressure compressor consisting of two cyl 
inders mounted on and opening into a crank 
case, a piston in each cylinder operative to 
gether on one crankshaft in said crankcase, a 
carburetor adapted to admit a fuel charge to 
said crankcase, passages connecting said crank 
case with a port in the lower end of each of said 
cylinders for the conduction of fuel charges 
thereto, said ports being uncoverable by said pis 
tons at their down-stroke position, a conduit 
connecting the ?rst of said cylinders with said 
valve means on said combustion chamber, a 
pressure relief valve connecting said conduit with 
said crankcase, a second exhaust port on the 
second of said cylinders, and ignition means for 
the second of said cylinders and said combustion 
chamber. 

3. A constant pressure compressor for supply 
ing a fuel-air mixture to a portable explosively 
operated tool at a constant pressure comprising 
two cylinders mounted on and opening into a 
crankcase, a piston in each cylinder operative to— 
gether on one crankshaft in said crankcase, a 
carburetor adapted to admit a fuel charge to 
said crankcase, passages connecting said crank 
case with a port in the lower end of each of said 
cylinders for the conduction of fuel charges 
thereto, said ports being uncoverable by said pis 
tons at their down-stroke position, a ?exible 
conduit connecting the ?rst of said cylinders 
with the inlet of the tool, a by-pass connecting 
said crankcase with said conduit, a pressure re 
sponsive valve in said by-pass, an exhaust port 
on the second of said cylinders, and ignition 
means for the second of said cylinders. 
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