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UNITED STATES PATENT OFFICE 
2,089,12 

INTERNAL coMBUSTION HAMMER. 
Carl L. Charles, Winnetka, Ill, assignor to Gas 
Too Patents Corporation, a corporation of 
Delaware ------- 
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Application March 25, 193, Seria No. 133,046 
Claims. 

This invention relates to an internal combus 
tion hammer and more particularly to an in 
proved carburetor therefor. 
One feature of this invention is that it pro 

vides means for automatically varying the mix- member is urged by the thermal means into con- 5 
ture of air and fuel in accordance with the tem- tact with a seat or stop about the last mentioned 
perature of the hammer; another feature of this orifice, so that there is no floating member adapt 
invention is that it provides improved operation ed to wear or shift from proper position as a re 
of an internal combustion hammer by proper Sult of the terrific vibration of such a hammer. 
regulation of the combustible charge fed thereto; In the particular embodiment of this inven- 10 
yet another feature is that the carburetor is par- tion illustrated herewith a hammer AG is shown 
ticularly adapted to withstand the vibrations in- comprising a cylinder and an anvil housing 
herent in a free piston hammer; other features 2 fixedly mounted thereon, providing an inter 
and advantages will be apparent from the fol- nal bore in which is situated a free piston ham 
lowing specification and the drawings, in which:- mer 3, springs A and is urging said piston up- 5 
Figure i is a fragmentary vertical sectional wardly, and an anvil 6 journalled in a sleeve 

view of a hammer embodying this invention; Fig. bearing 7 and adapted to transmit blows from 
2 is a horizontal sectional view along the line the piston to a tool inserted through the open 
2-2 of Fig. 1; and Fig. 3 is a detailed sectional ing 8 in the impact absorbing means 9. The 
view of the carburetor along the line 3-3 of carburetor 20 is adapted to mix fuel from the tank 20 
Fig. 2. 2 with air and supply the resultant combustible 
A free piston hammer, since it has no fly wheel charge through the passage 22 to the sub-piston 

or other means.for storing energy, must fire upon compression space, from which it is subsequently 
every reciprocation of the piston in order to keep transferred to the combustion chamber above the 
running. Such hammers are most frequently used piston in accordance with conventional two cycle 5 
in road construction work, tamping work, and engine practice. Appropriate ignition means for 
the like, where they are exposed to wide variations firing the charge in the combustion chamber is 
in temperature, and consequently require differ- provided, not here shown, controlled by the timer 
ent mixtures of fuel and air for a proper com- 23. The hammer is of the free piston type, with 
bustible charge. That is, a cold hammer must out crankshafts, cams, or the like, and is adapted 30 
have a mixture rich in fuel, whereas considera- to have the piston driven downward by the ex 
tions of economy and efficiency require that the plosion of the combustible charge to strike a blow 
mixture be leaner when the hammer has reached on the tool, and to have it returned by the spring 
normal operating temperature. Automatic means assembly. Inasmuch as the general construction 
for varying fuel and air mixture in accordance and operation of such a hammer is well known 35 
with temperature have long been known and used in the art, it is not fully shown and described 
in connection with carburetors of engines of the here. Such a hammer is fully illustrated, for ex 
type used in automobiles, for example, but such ample, in Mould Patent No. 1997,072. 
means is completely unsuited to operation under The carburetor body 20 has therein a passage 
the conditions existing in a percussive tool or 24 adapted to have air flow therethrough into 40 
hammer, and could not even be adapted for such the hammer, the air being drawn in through the 
use through modifications of design or struc- pipe 25 terminating in the air cleaner device 
ture. 26 upon a demand for air by the hammer, as 
The present invention achieves the desired re- when the piston exerts a suction by its upward 

suit and obviates the objections inherent in known travel. The passage 24 has in one portion there- 45 
devices for automatically regulating the mixture of a tapered annular seat 2 adapted to be en 
by providing two orifices through which fluid gaged by the correspondingly tapered edge of 
fuel is fed to the air being drawn into the cyl- a valve member 28. The valve has a stem por 
inder of the hammer: one of these orifices pro- tion 29 slidably journalled in the guide 30 and 
vides a flow of such proportions as to provide a having a portion thereof projecting outside of 50 
proper mixture when the hammer has warmed the carburetor body to enable the valve member 
up to normal Operating temperature; and the to be manually lifted from its seat against the 
other orifice is of sufficient size to provide addi- pressure of the spring 3. This spring is of suf 
tional fuel flow to meet the requirements of a ficient tension to keep the valve member in the 
Cold hammer, and has valve means in connection Seat when the hammer is inoperative, and thus 55 

(C. 123-7) 
therewith thermally actuated to completely close 
said Orifice when the hammer has reached nor 
Imal operating temperature. After the first few 
minutes of operation of the hammer the valve 
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2 
seal the orifices, to be subsequently described. 
The spring is light enough, however, that the 
valve member may be readily raised by the Suc 
tion created upon a demand for air by the han 
mer, so that air may flow through the passages 
24 and 22. 
The fluid fuel, generally in the form of a vola 

tile liquid such as gasoline, is fed to the car 
buretor by gravity from the tank 2 through the 
pipe 32. This pipe terminates in the carburetor 
body and a chamber or pocket 33 closed by the 
cap 34, and having two passages 35 and 36 lead 
ing therefrom. The passage 36 terminates in 
an orifice. 37 in the seat 27, which orifice is al 
ways open to the fuel supplied through the pipe 
32 and thus supplies said fuel to the air passing 
through the passage 24 whenever it is unsealed 
by the lifting of the valve member 28 from the 
seat 27. This orifice is restricted in diameter to 
a size such that it will provide only enough fuel 
for a proper mixture when the hammer is 
warmed up to normal operating temperature, the 
flow being so restricted that the mixture is too 
ean for a cold hammer. 

30 

40 

45 

50 

55 

60 

65 

70 

5 

The passage 35 terminates in the Second or 
auxiliary orifice 38 also adapted to supply fuel 
to air passing between the valve member and 
the seat whenever the valve member is raised. 
This orifice is of sufficient size that, in combina 
tion with the first mentioned orifice 3, Sufficient 
fuel may be supplied to furnish a mixture rich 
enough for proper combustion when the ham 
mer is cold, as at starting. Where the hammer 
is particularly cold and it is desired to prime it 
with a very rich mixture for the first explosion, 
the valve member may be manually raised from 
its seat for a short time, whereupon fuel Will 
flow out of the orifices into the passage, Wetting 
the walls thereof and forming a pool insuring a 
heavy charge of vapors being drawn in upon 
the first movement of the piston. The orifices 
are so chosen, however, that even though the 
hammer is particularly cold sufficient fuel will 
flow through the orifices to operate the ham 
mer after the first explosion without any neces 
sity of further manual choking. 
Means is provided in connection with the aux 

iliary orifice 38 for automatically varying the 
flow of fuel therethrough in accordance with 
the temperature of the carburetor, which is, of 
course, a function of the temperature of the cyl 
inder. This means comprises a valve member 
39 in the passage 35 having a conical end por 
tion adapted to abut a stop or seat 40 to close 
the orifice 38 and prevent any flow of fuel 
therethrough. The valve member has a stem 
4f projecting into a thermostat housing 42 and 
adapted to lie in contact with a bimetallic or 
thermally actuated element 43. A spring 
presses against a shoulder on the stem 4 to 
urge the same outwardly, and a coil spring 45 
seated in a cap 46 serves to urge the bimetallic 
element 43 inwardly. The valve stem 4 and 
element are thus kept in contact with each other, 
and movement of the thermal element 43 in 
wardly or outwardly as a result of changes in 
temperature effects a corresponding movement 
of the valve member 39 toward or away from 
the seat 40. It is to be understood, of course, 
that the thermal element is anchored to the 
housing 42 at its extremities in Such a way as 
to permit movement of the center as a result 
of distortion or bending of the element. 
The thermal element and springs are SO chosen 

2,089,112 
that when a hammer, and thus the carburetor, 
is cold the valve member 39 will be away from 
the seat 40, thus permitting flow of fuel through 
the passage 35 and orifice 38 as well as the 
passage 36 and orifice 37. As the hammer warms 
up, as a result of the combustion of charges while 
it is operating, the thermal element 43 so changes 
its position as to force the valve member 39 closer 
and closer to the seat 40, until when the ham 
mer. has warmed up to normal operating tem 
perature, where the cylinder wall temperature 
is in the neighborhood of 400 to 600' F., the 
valve member firmly abuts the said Seat. Dur 
ing the major portion of the time the hammer is 
in operation, therefore, the valve member is 
tightly urged against a stop, so that there is 
no movement thereof either longitudinally or 
transversely as a result of the terrific vibrations 
set up in the entire structure of a free piston 
hammer of the type disclosed. This enables 
automatic variation of the mixture in accordance 
with temperature, a function which cannot be 
accomplished by a butterfly valve or other simi 
lar means known and used in Connection. With 
internal combustion engines of the type incor 
porating crankshafts and fly wheels. The spring 
35, of course, serves to keep the thermal element 
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tightly in contact with the stem and to prevent . 
Wear therebetween. 
While I have shown and described certain em 

bodiments of my invention, it is to be understood 
that it is capable of many modifications. 
Changes, therefore, in the construction and ar 
rangement may be made without departing from 
the spirit and scope of the invention as disclosed 
in the appended claims, in which it is my inten 
tion to claim all novelty inherent in my invention 
as broadly as possible in view of the prior art. 

I claim: 
1. An internal combustion percussive hammer 

of the character described, including: a cylinder; 
a piston reciprocable therein; means for supply 
ing to said cylinder a combustible charge com 
prising air and a fluid fuel; and means for auto 
matically varying the proportion of fuel to air in 
accordance with the temperature of said hammer. 

2. A hammer of the character described, in 
cluding: a cylinder; a piston freely reciprocable. 
therein and adapted to impart blows to a tool; 
means for supplying to said cylinder a combusti 
ble charge comprising air and a fluid fuel; and 
means for varying the proportion of fuel to air 
by and in accordance with the temperature of 
said hammer. 

3. A hammer of the character described, in 
cluding: a cylinder; a piston freely reciprocable 
therein and adapted to impart blows to a tool; 
means for supplying to said cylinder a combusti 
ble charge comprising air and a fluid fuel; and 
valve means for varying the proportion of fuel 
to air by and in accordance with the temperature 
of said hammer, said valve means being urged 
into contact with stop means when said hammer 
has reached normal operating temperature. 

4. A hammer of the character described, in 
cluding: a cylinder; a piston freely reciprocable 
therein and adapted to impart blows to a tool; 
means for supplying to said cylinder a combustible 
charge comprising air and a fluid fuel; and means 
for mixing said fuel with said air, said means in 
cluding at least tWO Orifices adapted to have fuel 
flow therefrom, one of said orifices having co 
operating valve means so constructed and ar 
ranged as to permit flow when the temperature of 
said hammer is low and prevent flow when said 
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temperature has risen to a normal operating 
level. 

5. A carburetor of the character described for 
an internal combustion percussive tool, includ 
ing: means for supplying air to said tool; means 
for mixing with said air a quantity of fluid fuel 
which results in a proper combustible mixture for 
the tool at normal operating temperature; and 
means for automatically supplying to said air 
a greater quantity of fuel when said tool is at a 
lower temperature. 

6. A carburetor of the character described for 
an internal combustion percussive tool, includ 
ing: a carburetor body having a passage for Sup 
plying air to said tool, said passage having a seat 
therein; a valve member adapted to engage said 
seat to close said passage, said member lifting 

... upon a demand for air by said tool; means for 
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supplying liquid fuel to said air, said means com 
prising an orifice in said seat; and means for 
varying said supply of fuel by and in accordance 
with the temperature of said tool. 

7. Apparatus of the character claimed in claim 
6, wherein said supplying means includes two ori 
fices, the flow through only one of said orifices 
being affected by the fuel varying means. 

8. A carburetor of the character described for 
an internal combustion percussive tool of the 
type having a cylinder with a free piston therein, 
including: a carburetor body having a passage 
for supplying air to said cylinder; means for 
supplying liquid fuel to said air to form a con 
bustible charge, said means including an Orifice 
so restricted that the amount of fuel supplied is 
insufficient for proper combustion when said cyl 
inder is cold; and auxiliary fuel supply means 

3 
including thermally operated control means per 
mitting flow when said cylinder is cold and pre 
venting flow when it has warmed to a normal 
operating temperature. 

9. Apparatus of the character claimed in claim 
8, wherein said control means includes a movable 
Valve member urged into contact with a stop 
when said cylinder has reached normal operating 
temperature. 

10. A carburetor of the character described 
for an internal combustion percussive tool of the 
type having a cylinder with a free piston therein, 
including: a carburetor body having a passage 
therethrough for supplying air to said cylinder, 
said passage having a seat therein; a valve men 
ber adapted to engage said seat to close said pas 
sage, said member lifting upon a demand for air 
by said tool; an orifice in said seat; means for 
supplying liquid fuel to said Orifice to form a 
combustible charge with said air, said Orifice 
being so restricted that the amount of fuel sup 
plied is insufficient for proper combustion when 
said cylinder is cold; a second orifice in said Seat; 
and means for supplying said Second Orifice with 
liquid fuel, said means including a valve mem-. 
ber preventing flow when the tool has warmed to 
a normal operating temperature. 

11. Apparatus of the character claimed in 
claim 10, wherein said last mentioned means in 
cludes a bimetallic strip urged into contact with 
said valve member by a spring to urge said meme 
ber into contact with a seat about said orifice 
when said cylinder has reached normal operate 
ing temperature. 
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