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INTERNAL-COMBUSTION PRESSURE 
GENERATOR, 

Nathaniel Bradford Birge, Sherman, Tex. 
t Application August 21, 1943, Serial No. 499,558 

(Ch. 60-44) 6 Clains. 

This invention relates to combustion pressure 
generators and more particularly to the type of 
Combustion pressure generators in which a suc 
Cession of explosions of a combustible gas or mix 
ture are utilized either to operate tools of the 
pneumatic type or to build up a pressure reser 
voir from which such tools or other machinery 
may be operated, as desired. 
The object of the invention is to provide an 

improved and simplified device substantially au 
tomatic in operation and in which the variations 
in pressure in the combustion chamber are uti 
lized to operate the valves and the ignition sys 
tem. 
The invention consists in the novel construc 

tion, arrangement, and combinations of parts 
hereinafter more particularly described and 
claimed. 
One sheet of drawings, largely diagrammatic, 

accompanies this Specification as part thereof, in 
which like reference characters indicate like parts 
throughout. 

In the drawing: 
Figure 1 is a vertical, cross-section of a device 

illustrating the principles of the present inven 
tion; 

Figure 2 is a fragmentary, horizontal, cross 
section taken on line 2-2 of Figure 1. 

In the Simplified, diagrammatic illustration ac 
Companying this specification, in which, for pur- 8 
pOSes of clearness, no attempt has been made to 
show more or less essential, practical features 
Such as cooling System and the like, the combus 
tion chamber is illustrated as a cylindrical mem 
ber provided with outturned peripheral flanges 
at each end to which are secured a top plate 2 
and bottom plate 5. The top plate 2 is formed 
With a central depression having a threaded ori 
fice adapted to receive a spark plug 4 and on the 
head 2 is mounted a bracket 5 on which may be . 
mounted a Spark coil 6 and switch 7. The switch 
7 is provided with an operative crank handle 8 
SO arranged as to rotate the Switch shaft. When 
the handle is rotated in a counter-clockwise di 
rection and to ride freely on the switch shaft in 
a clockwise direction. Such switches are well, 
known and details are not shown herein. The 
top and bottom plates 5 may be conveniently 
Secured to the cylinder f as by bolts 3. 

Below the bracket 5 the cylinder is provided 
With a fuel inlet port 40 and below that and in 
Substantial vertical alignment therewith is an 
auxiliary exhaust port 3, while centrally of the 
bottom plate 5 is the principal or power exhaust 
port 38. 
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A fuel supply pipe 9 is secured to the cylinder 
in alignment with the inlet port 40, and positioned 
in the fuel pipe 9 substantially below the crank 
handle 8 of switch 7, is a pivoted valve 0 mounted 
on a shaft to which is secured a double armed 
lever 2, the lower arm of which is provided with 
an offset portion 3, while the upper arm is adapt 
ed to rock so as to rock the crank 8 of the Switch. 
Secured to the cylinder below the fuel inlet 

pipe 9 are two vertically aligned and spaced track 
members 35-35 between which is slidably posi 
tioned a valve 32 of arcuate Cross-section adapted 
to seat closely against the wall of cylinder . The 
slide valve 32 is provided with a port 33, above 
which is secured a downwardly directed and out 
wardly extending baffle 34, and the slide valve 32 
is suspended from cylinder by an expansion 
spring 36 of just sufficient strength to retain the 
slide valve 32 normally suspended with its port 33 
below the auxiliary exhaust port 3 of cylinder 
and in the full line position illustrated in Fig 

lure 1. 
Secured to the upper end of the slide valve 32 

is an offset arm 37 adapted to engage the offset 
portion 3 of lever 2 to lock inlet valve ?o in 
closed position when valve slide 32 is in its ele 
wated position and with its port in alignment with 
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port 3 of cylinder . 
A power exhaust pipe 6 is secured to the bot 

tom head 5 of cylinder in alignment with the 
power exhaust port 38 and in this pipe S is piv 
otally mounted an outlet valve 7, to the shaft of 
which is Secured a double-armed lever having the 
operative arms 8 and 9. The upper lever arm 
f8 is attached to the bottom plate 5 by means 
of an expansion spring 20. Mounted on the pipe 
6 is a collar 2 carrying an arm 22 extending 

horizontally therefrom, the outer end of arm. 22 
being upturned as at 23 to carry a leaf spring 
24 having near its free end and on its upper face. 
a hammer member 25 which in the normal posi 
tion of spring 24 and in the lowermost position 
of slide valve 32 is slightly spaced below the lower 
edge of the slide valve, as illustrated. The free 
end of lever arm 8 overlies the free end of leaf 
spring 24 adjacent hammer 25. 

Pivoted as at 26 to lugs carried by arm 22 is a 
double-armed catch lever 27 having a detent 29 
adapted to engage the free end of leaf spring 24 
when the latter is depressed, and as illustrated in 
dotted lines. The catch lever 27 is arranged to 
be operated by the lower lever arm 9 connected 
with outlet valve 7. 
In the full line position of the mechanism, ill 

lustrated in Figure 1, it will be noted that both 
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of the exhaust ports 38 and 3 are closed by 
their respective valve devices, while the inlet 
valve O is open, admitting the fuel mixture 
through inlet pipe 9. With the inlet Valve O in 
this position, it will be noted that the upper arm 
of lever 2 is to the left of the Switch crank 8 
and when the pressure of the fuel mixture within 
the cylinder becomes the same as the pressure 
of the fuel mixture supply, the weight of the ex 
tended portion f3 of lever 2 will swing valve to 
to a closed position, indicated in dotted lines, and 
in So doing will rock crank 8, thus closing the 
circuit through spark coil 6 and producing an 
ignition spark through spark plug 4, thus explod 
ing the mixture within the cylinder . Imme 
diately upon the explosion occurring, power ex 
haust valve 7 will be forced open, with the re 
sult that lever arm 8 will depress leaf spring 24 
from the full line position illustrated to the 
dotted line position, the free end of the spring 
rocking catch lever 27 so that the catch 27 coln 
trolled by spring 28 will engage and hold in de 
pressed position the spring 24. 
the lower lever arm 9 will have assumed dotted 
line position and the gas from the initial stages 
of the explosion will pass through power exhaust 
pipe 6 either to the tools or the pressure res 
ervoir, not shown. As the pressure of these ex 
panding gases fall below the strength of expan 
sion spring 20, lever arms f8 and f 9 will be drawn 
upwardly, closing valve 7, and by this movement 
the lower lever arm 9 will rock catch lever 27, 
releasing leaf spring 24, so that hammer 25 is 
thrown upwardly, giving an impact blow to slide 
32 which, as previously pointed out, is in its bare 
ly balanced position controlled by spring 36 and 
raising the Slide valve 32 to a point where its port 
33 will begin to clear the lower edge of auxiliary 
port 3 in cylinder . The remaining lower pres 
sure gases from the final stages of combustion 
will pass outwardly through ports 3 and 33 and 
in SO passing will engage the downwardly in 
clined baffle 34 to further elevate slide valve 32, 
so that the ports 3 and 33 will be brought into 
Substantially complete alignment. During this 
motion of slide valve 32, the offset arm 3T will 
assume a locking position with respect to offset 
portion 3 of valve control lever 2, as illustrated 
in dotted lines, thus preventing the opening of 
fuel inlet valve fo until the gases in chamber 
have been exhausted to such a point that slide 
valve 32 will gravitate against the tension of 
spring 36 to close port 31, at which point arm 37 
is cleared from arm 3, releasing lever 2 and per 
mitting the higher pressure of the fuel supply to 
rock valve , readmitting a new charge of fuel 
into cylinder f. The above outlined cycle will 
then be repeated automatically. 

Various modifications in the precise structure 
and arrangement of parts will readily suggest 
themselves to those skilled in the art, but Within 
the scope of the present invention, as claimed. 

At this time, 
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Having thus fully described my invention, I 

claim: 
1. A combustion pressure generator compris 

ing, a combustion chamber, an ignition device, a 
fuel intake with valve control, a work pressure 
outlet with valve control and an exhaust port 
With valve means for the exhaust port, means as 
Sociated with the valve for the exhaust port ar 
ranged to control the inlet port valve and means 
associated with the valve for the work pressure 
outlet for opening the exhaust valve. 

2. The combination of claim 1, in which the 
Valve for the exhaust port is suspended in a 
Spring supported balanced position of repose. 

3. The combination of claim 1, in which the 
Valve for the exhaust port has a port associated 
with a deflector adapted to be impacted by ex 
haust gases. s 

4. In a combustion pressure generator having 
a combustion chamber formed with a fuel inlet 
port, a work pressure port and an exhaust port 
and an igniter device, valves for said ports, the 
Valve controlling the inlet port arranged to op 
erate the ignited device, the exhaust port valve 
having means to lock the intake port valve, means 
adapted to coact with the exhaust gases to main 
tain the said exhaust port valve in the open po 
sition, and means associated with the work pres 
Sure port valve to initiate the opening operation 
of the exhaust port valve. 

5. A combustion pressure generator compris 
ing, a combustion chamber formed with fuel in 
let port, work pressure outlet port and exhaust 
port, valves for said ports and an igniter device a 
baffle associated with the exhaust valve, operative 
means aSSociating said valves and igniter device, 
the exhaust port valve balanced to be influenced 
by escaping gases impinging the baffle in the last 
Stages of exhaust to open position to reduce the 
chamber pressure below that of the fuel supply. 

6. A combustion pressure generator comprising 
a combustion chamber having fuel inlet port, 
work pressure outlet port and exhaust port, and 
an igniter device with control switch, a pressure 
operated control valve for the fuel inlet port, 
said valve carrying means arranged to operate 
the control switch and means to be lockingly en 
gaged to control Said valve's operation, a spring 
Suspended slidable valve member to control the 
exhaust port having a port, said slidable valve 
member arranged to lockingly engage the fuel 
Valve locking member and having a deflector ad 
jacent the port arranged to be impinged by ex 
haust gases, a Spring controlled valve for the 
Work pressure outlet port and means associated 
With Said last mentioned valve and controlled 
thereby to impact the slidable exhaust valve 
member to contribute the initial movement for 
itS. Opening stroke. 

NATHANIEL BRADFORD BIRGE. 


