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To all othon it may concern: 
Be it known that I, CHARLEs H. Fox, a 

citizen of the United States, residing at 
Bakersfield, in the county of Kern and 
State of California, have invented new and 
useful Improvements in Pumps, of which 
the following is a specification. 
My invention relates to fluid pumps, and 

more particularly to pumps of that type in 
which the explosion of a combustible mix 
ture is utilized for advancing the fluid to be 
pumped. 
One of the important objects of my in 

vention is to provide improved means for 
utilizing the explosive power of the fuel 
mixture whereby the same is transmitted to 
the fluid to be pumped without any dissi 
pation or loss of energy. 
A further object of the invention is to 

provide a device of the character described 
in which the explosive means acts to cause 
a practically continuous flow of the fluid be 
ing pumped. 
A still further object of the invention is 

to provide a pump of this character with 
means for compressing the fuel charge prior 
to its introduction into the explosion cham 
ber, whereby a more rapid and efficient oper 
ation is made possible. 
Other objects and advantages of my in 

vention will be apparent from the following 
description, and the novel features will be 
pointed out in the claims. 
In the drawings, which form a part of 

this specification, 
Fig. 1 is a vertical sectional view of a 

well having my invention installed therein. 
Fig. 2 is a similar view, showing the 

lower portion of the well and the pump 
cylinder on an enlarged scale. 

Fig. 3 is a vertical sectional view, on a 
still further enlarged scale, of the water in 
let portion of the pump. 

Fig. 4 is a horizontal sectional view on 
the line 4-4 of Fig. 3. 

Fig. 5 is a similar view on the line 5-5 of 
Fig. 3. 

Fig. 6 is a similar view on the line 6-6 
of Fig. 3. 

Fig. 7 is a side elevation partly in section, 
showing the explosion chamber and the out 
let therefrom, 

Fig. 8 is a sectional detail view showing 
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the means for attaching the valve cage to 
the pump cylinder. 

Fig. 9 is a vertical sectional view through 
the valve cage. 

Fig. 10 is a horizontal sectional view 
taken on the line 10-10 of Fig. 9. 

Fig. 11 is a similar view taken on the 
line 11-11 of Fig. 9. 

Fig. 12 is a bottom 
valve cage. 

Fig. 13 is a horizontal sectional view on 
the line 13-13 of Fig 9. 

Fig. 14 is a vertical sectional view of the 
upper portion of the fuel inlet pipe, with 
the valve-operating rod operating therein. 

Fig. 15 is a vertical sectional view of a 
modified form of pump cylinder. 

Fig. 16 is a vertical sectional view of the 
Valve cage and explosion chamber shown 
in Fig. 15. 

Fig. 17 is a side elevational view of an 
other modification of my invention. 

Fig. 18 is a vertical sectional view of the 
intake and exhaust ports of the form shown 
in Fig. 17. 

Fig. 19 is a vertical sectional view show 
ing a portion of the valve-operating mecha 
nism in the form shown in Fig. 17. 

Fig. 20 is a sectional detail view of the ex 
haust mechanism. 

Fig. 21 is a horizontal section on the line 
21-21 of Fig. 18. 

plan view of the 

Fig. 22 is a horizontal sectional view on 
the line 22-22 of Fig. 17. 

Referring more specifically to the draw 
ings, the numeral 1 indicates the casing of 
a well in which my invention may be used. 
The numeral 2 indicates what may be 
termed the pump cylinder, from which the 
water or other fluid is forced upwardly 
through a discharge pipe 3, provided at its 
upper end with an outlet 4. The pump 
may be supported in any suitable manner 
from a base 5 at the mouth of the well, and 
it is one of the purposes of my invention to 
introduce an explosive mixture into the 
cylinder 2, by means to be hereinafter de 
scribed, there to explode the mixture, and 
by the force of the explosion, deliver the 
water into the pipe 3. 
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For the purpose of supplying a suitable 
fuel mixture under pressure to the pump, 
prefer to install near the well a compressing 
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device, which, as shown, comprises a shaft 6 
suitably mounted on a base 7 and driven by 
a small motor or other source of power. The 
shaft 6 operates a compressor 8, which draws 
in the charge through a carbureter 9, the 
gasoline being supplied from a tank 10. 
This fuel mixture is fed from the compres 
SOr through a pipe 11, and suitable pipes 12 
and 13, to one or the other of the valve 
chambers 14, through which the mixture is 
fed at the proper time into the respective 
explosion chambers. 
Within each pipe 12 and 13 is a tubular 

valve-operating rod 15, which is operated at 
the proper time by means of a cam 36 car 
ried by the shaft 17, which is rotated by 
means of gearing 18 from the shaft 6. The 
iod 15 is provided at its lower end with an 
enlarged head 19 within the chamber 14, and 
to the bead 19 is secured a cage 20, within 
which is reciprocally mounted a compara 
tively long stem 21 of the valve 22, which 
cooperates with the seat 23 to cut off or ad 
mit the fuel mixture into the explosion 
chamber. The stem 21 is provided near its 
upper end with a stop nut 24, which is nor 
mally held in its uppermost position by the 
Spring 25, and in the position shown in Fig. 
8 rests against the seat 26. 
Within the stem 21 is reciprocally mount 

ed an electric conducting medium 27, which 
is insulated by a sleeve 28 and carries at its 
lower end an electrode 29, which cooperates 
with the adjustable screw 30 to pro vide alun 
ignition spark at the proper time, the screw 
30 being supported by a bracket, 31 secured 
at the lower end of the casing. The mem 
ber 27 is urged downwardly by a spring 32, 
which connects the electrode to a source of 
electricity through a wire 33, which is in 
Sulated as shown at 34. 

In Fig. 9, the valve 22 is shown in the po 
sition in which the fuel is being admitted to 
the explosion chamber. Å fer the field his 
been admitted, the rod 15 is raised and the 
valve 22 is closed through the medium of a 
spring 25, while the electrode 29 is still held 
downwardly by the spling 32. As soon as 
the valve 22 strikes its seat 23, however, the 
moyement of the valve and the nut 24 stops, 
and the cage 20 continuing its movement, 
the flange 26 strikes the nut 268 on the stem 
27 and quickly opens the spark gap between 
the electrodes 29 and 30. Upon the continu 
ation of the operation, the fuel will next be 
admitted to the other explosion chamber in 
the same manner. When it is time to again 
open the valve 22, the rod 15 again descend 
ing, first closes the Spark gap by reason of 
the action of the spring 32, and upon con 
tinued movement downward, the valve 22 is 
opened as before. 
The lower end of the chamber 14 is pro 

vided with a foot piece or plug 35 having 
upstanding lugs 36, which form a positive, 
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stop for the downward movement of the 
cage 26, thus preventing any unnecessary 
strain upon the threads which support it. 
Likewise, an adjustable stop bolt 37 may be 
provided at the upper end of the chamber 
14. - 

in older that the valve chambers may be 
easily attached to or removed from the 
pump cylindel' for the purpose of adjust 
ment or repairs without removing the cylin 
der from tlie well, the foot-piece 35 of each, 
chamber is formed at its lower extremity 
with a nipple, provided with quarter threads 
38, shich may be engaged with correspond 
ing female quarter threads 39 formed in the 
cover plate 40, which is secured to the upper 
end of the cylinder, preferably by welding. 
Surrounding the orifice in which the quarte) 
threads 39 are formed, are a plurality of 
lugs having inclined faces 41, which, by the 
&ngagement with the outwardly extending 
shoulder's 42, direct the lower threaded eid 
of the valve chamber into proper relation 
to engage the threads 39. 

It will be understood that the cylindel 2 
is divided by a vertical central partition 23 
into two compart}}:{nts, in the uppe e. 
of which the fuel is introduced, and the ex 
plosions take pla?e alternately in the two 
Compartiments. 
The foot-piece 35 is for Yied with a re 

cess 44, which encloses the var ve 22 aid the 
spark plug 29, and the walls of this recess 
are preferably tapered downwardly to form 
a sort of vortex, whereby the fuel charge 
as it is forced under pressure into the ex 
posion cha:mber will be directed across the 
electrodes, thereby preventing the accumul. 
lation of soot or the like. 
in order to procure the greatest efficiency 

and the Inaximum flow of water, the com 
partinents in the cylinder 2 should be pro 
vided with inlet openings of considerable 
extent. Hn the forna shown in Figs. 2 í0 6, 
inclusive, i have shown each compartine i ut 
provided in its bottom with three inlet, 
nipples 45 of cohnparatively large size and 
controlled by gravity valves 46 of a well 
known type. The side of each compartineint 
is also provided with three inlet nipples 47 
of elbow shape, each being provided at its 
tipper end with a valve seat 48 and gravity 
valve 49. It will be noted that the lower 
wall 47 of each elliow forms an abutynent 
or stop for the corresponding valve 43. 
while the valve cage 48 is provided with an 
inwardly-turned lip 48 that forms 3 stop 
which is engaged by the foot 499 of each 
valve 49. The Wall of the cylinder 2 is 
preferably provided with removable plates 
50 which provide i'eady access to the valves. 
The two compartiments of the cylinder 2 

are provided with large outlet nipples 51 
and 52, respectively, which are Secured in 
the cover 40, and extend downwardly to 
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a point rear the valves 49, as will be seen 
from Figs. 2 and 3. A connecting hember 
for directing the streams fi’ Onn the nipples 
51 and 52 into the pipe 3, is for:red from a 
swage nipple, the larger end of which is 
somewhat elongated, as shown at 53, in 
Fig. 4, and the upper end taper's as at 54 
(Fig. 3) to connect with he lower end of 
the pipe 3. 
Ås soon as the fael charge is introduged 

into the upper end of one of the compart 
ments in the cylinder 2, the valve 22 closes 
and immediately thereafter the fue charge 
is ignited, the expansion of the ignited 
gases forcing the water upwardly through 
one of the nipples, as 51. This streas) of 
water being discharged through the 22.SSage 
54 will also draw a considerable voilane of 
water through the other nipple 52 by a 
suction action, and will at the same tine, 
completely scavenge the chamber in which 
the previous explosion has taken place. 
Ports 55 may also be provided in the lower 
part of the wall of the swage nipple 53, in 
order to increase the flow of water being 
delivered. Toward the end of the explo 
sion action, a considerable portion of the 
burned gases will escape with the streal of 
water, and preferably here is pro vided a 
duct 56 through which the remaining prod 
ucts of combustion may subsequently be 
exhausted. 
At this period of the operation, the other 

compartment has been filled with Water by 
the suction action above described, and the 
fuel charge is next forced under compres 
sion into said compartment preparatory to 
the next explosion. The operation of the 
compressor 8 and the camshaft 1 is so 
timed that the water which is siphoned into 
the explosion chamber, as it completes the 
scavenging of the burned gases, meets the 
incoming fuel charge and increases the com 
pression thereof, whereby a very high de 
gree of compression is obtained at the 
moment of ignition. 
The preferred neans for operating the 

fue inlet valves and the ignition device 
through the rod 15, is illustrated in Fig. 14. 
Each of the pipes 12 and 13, where it is 
connected to the pipe 11 leading from the 
compressor, is also provided with an ex 
tension nipple 57, to which is secured a 
sleeve 58, a suitable packing gland 59 being 
provided to prevent the escape of the fiel 
lixture around the rod 15. This rod ex 
tends upwardly through the sleeve 58, and 
is provided at its upper end with a head 60, 
in which is journaled a roller 61 that co 
acts with the can 16 as the shaft 1 is ro 
tated. A suitable compression spring 62 
surrounds the upper end of the rod 5 with 
in the sleeve 58, and maintains the roller 61. 
at all times in contact with the cam i6, 
the tension of the spring being suitably 

adjusted by areans of lock its 63, and ad 
justable nui S 64 being also provided a5 4. 
stop at the tipper end of the sleeve 58. 

In Figs. 15 and 16, i have shown a modi 
fied arrangement which is in the nature of 
a single acting pump having a single firing 
chamber 65. As shown in the drawings, 
this firing chanbei may be attached to the 
side of the cylinder 2 near the upper end, 
and is provided in its bottom with a large 
valve 36 controlled by a spring 67 and cov 
ering the major portion of the botton area. 
The lower electrode 30 of the spark plug 
is secured to the side wall of the firing 
chamber, as by means of a bracket 31°. In 
this for; also, a single inlet 68 is provided 
in the bottom of the cylinder and controlled 
by a spring 69. Upon the explosion taking 
place in the chamber 65, the water is forced 
tip wardly through the pipe 3, the lower end 
of vhich, 51, terminates near the top of 
the cylinder 2. 

it is also to be observed that in the con 
struction shown in Figs. 2 and 3, the water 
pipes 51 and 52 necessarily terminate at 
their lower ends at a considerable distance 
above the lower end of the cylinder 2, in 
order to allow for the inlet ports 45 and 
47. This permits a considerable water ham 
me in the lower end of the cylinder, and 
in heavy work, unless the cylinder is made 
exceptionally strong, it is liable to burst. 
Under such conditions, therefore, I prefer 
to construct the cylinder 2 as shown in 
Figs. 17, 18, 21 and 22. In this construction, 
each of the firing chambers is in the form 
of a cylindrical tube 70, which is connected 
at its upper end with an intake pipe 71 se 
cured to the lower end of the valve chamber 
14. These cylindrical firing chambers are 
connected at their lower ends to a cylin 
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drical box. 72 which is separated diametri 
cally by a partition 73. The water passes 
from the cylindrical box. 72 upwardly 
through the respective pipes 74, through the 
connector ol' swage nipple 75 into the pipe 
3. The box. 72 is provided in its bottom 
with a number of inlet nipples 76 which 
are controlled by gravity valves 77. The 
lower ends of the cylindrical chambers 70 : 
and 74 are welded or otherwise secured to 
the upper wall of the box. 72. The box is 
strengthened against lateral strain by means 
of bolts 78, which also provide stops to 
limit the upward movements of the valves : 
77. 

In this form of the invention, when the 
explosion takes place in the upper end of 
the cylinder 70, it will be seen that the 
expansive force of the explosion is directly 
utilized to force the water downwardly in 
the cylinder 70 and upwardly in the cylin 
der 74, and there is practically no space 
below the moving current of water where 
a water hammer could result, 
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It is also preferable in Some cases to pro 
vide an exhaust outside of the water col 
uran in the pipe 3, in order to keep the 
Water free folm inputities. Ålso, sinee the 

5 prope" Sca, Yenging of the fiiling chainbel', 
when there is no independent exhaust pipe, 
depends upon the Sliction action induced by 
the explosion in the other firing chainabel', 
it will be found that when the outlet noz 
zie is restricted, as in the case of a fire hose, 
P Wheres er it is desited to eXpel the vvater 

with considerable force, the scavenging in 
such cases inay not be complete. 

in Figs. 17, 19 and 20, have shown an 
exhaust, pipe 9 alongside of the water col 
Laimin 3, and provided at its lo Yver end with 
a manifold 80 which is connected at each 
end with a valve box. 81 having a nipple 
82 connected with the intake and exhaust 
passageway 71. The exhaust is controlled 
by a valve 83, which is normally closed by 
a spring 84, and may be opened at the 
propei time by means of a lever 85 which is 
connected by a rod 86 to a level 87, mounted 
above the well and actuated by a calm 88 
on the shaft 17. With this structure, the 
burnt gases will be completely exhausted 
from the firing chamber under all condi 
tions of use. 
From the foregoing description, it will 

be seen that I have provided a pump of the 
internal combustion type which is operable 
under all conditions of tse to cause a con 
tinuous flow of water, and wherein the 

85 power is transmitted directly and without 
any appreciable loss of energy to the work 
to be performed. I have described and il 
lustrated in the drawings What may be con 
sidered at present the preferred forms of 
my invention, and have described a num 
ber of the ways in which it may be utilized. 
It is to be understood, however, that other 
modifications and adaptations may be made 
within the scope of the appended claims 
without departing from the spirit of the in 
vention. 

What is claimed is:- 
1. In a device of the character described, 

a combustion chamber having a valve-con 
troiled inlet, port near its lower end, a dis 

arge passageway leading from the cham 
1", a tubular valve controlled rod leading 

to the charybel", means for compressing a 
fuel mixture an subsequently introducing 
the same through said rod into the chamber, 
and means leading through the rod for ig 
initing the mixture within the chamber. 

2. A cylinder divided longitudinally into 
two compartments, each provided with in 
let check valves near the lower end and with 
an outlet, nipple extending upwardly and 
downwardly from the upper end, a Swage 
nipple receiving the upper ends of the first 
mentioned nipples and having a reduced end 
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troducing and igniting an explosive mixture 
in each of the compartments alternately, and 
3. Smail duct between the swage nipple and 
tile upper end of each compartment for ex 
austing the burned gases trapped above the 

of the nipple therein. 
3. A device of the character described 

comprising two coin partments having watei 
inlet, and outiet ports, means for nixing. 

pressing and sorcibly introducing and 
uel mi:ture in each compartment 
above the Water oirtlet perts to 

force the water through said outlet ports, a 
common fisch aire pipe in constant free 

c: () with both of said outlet 
ereby the discharge through one 

ices a flow of water through the 
part, and means for timing the intro 
in of the fuel inixture so that it meets 
coining water in the respective com 

partients above the outlet ports and is fur 
their compressed thereby. 

4. A device of the character described, 
(omprising two compartments, each pro 
vided with a valve controlled inlet port near 
its lower end, a constantly open discharge 
inipple leading from the upper end of each 
compartment, a common discharge pipe con 
stantly in communication with both nipples 
and leading upwardly therefrom, whereby 
she lischarge through one nipple induces : 

V of water through the other, and means 
for introducing and igniting a fuel mixture 

the two compartments alternately, the in 
diction and ignition being so timed that 

the induced flow meets the incoming charge 
and increases the compression thereof. 

5. in an internal combustion pump, the 
combination of two compartments, each pro 
vided with a valve controlled Water inlet 
port near its bottom, and a valve controlled 
fuel inlet port near the top thereof, exter 
hai means for mixing and compressing fuel 
charges and subsequently introducing them 
alternately through said fuel inlet ports into 
the upper portions of each of the two com 
partments, which constitute explosion cham 
)ers, and there igniting them, a water dis 
charge passageway leading upwardly from 
a point near the bottom of each compart 
ment, a hood receiving the upper ends of 
said passagreways and terminating in a sin 
gle Water conduit, and means for so timing 
the introduction of the fuel charge that it 
meets the incoming water and is further compressed thereby. 

6. A device of the character described, 
comprising two compartments, each pro 
vided with a valve-controlled inlet port near 
its lower end, a discharge passageway lead 
ing from its upper end, a tubular valve con 
trolled rod leading to each chamber, means 
for mixing and compressing successive fuel 
charges, Subsequently introducing thern 

leading to a common outlet, means for in- through said rods into the two compartments 
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alternately, and means leading through each 
rod for igniting the mixture in the chamber 
upon the closure of the fuel inlet valve. 

7. Àn internal combustion pump, compris 
ing a fiuid and combustion chamber adapted 
to be inserted into a well, a water discharge 
pipe leading from the chamber, a pipe and 
Valve cage for introducing a fuel mixture 
into the chamber, an inlet port with which 
Said valve is detachably connected, and guide 
lugs around the port having inclined faces, 
whereby the cage may be easily guided into 
engagement with the port while the pump 
is at the bottom of the well. 

8. In an intel'nal combustion pump, a 
combustion chamber, a valve cage connected 
therewith, a valve in the cage having a tu 
bular operating rod, an electric conductor 
extending through the operating rod and 
having a spark plug at its inner end, and 
means for Operating said valve rod and said 
Spark plug in properly timed relation. 

9. An internal combustion pump having 
two compartments, each having Water inlet 
and Outlet ports and a fuel inlet port, and 
a common discharge pipe in constant com 
munication with each compartment through 
the respective Outlet ports and in such a po 
sition that the forcible expulsion of water 
from One compartiment induces a flow of 
Water through the other compartment to ex 
pel the burned gases therefrom. 

10. An internal combustion pump having 
two compartments each having Water inlet 
and Outlet ports and a fuel inlet port, a 
common discharge pipe associated with the 
outlet ports in Such a position that the ex 
pulsion of water from one compartment 
callses a siphoning action through the other 
compartment to expel the bui'ned gases 
therefrom, and means for introducing fuei 
charges alternately into the two compart 
ments and igniting them, the introductio 
and ignition being so timed that the siphoned 
Water meets the incoming charge and in 
creases the compression thereof. 

11. In a device of the character described, 
a valve chamber through which the fuel 
charge is introduced, a valve having a tubu 
lar operating rod which is reciprocable to 
open and close the passage through said 
chamber, an electric conductor extending 
through said operating rod and having its 
lower portion reciprocable therein to open 
or close a spark gap in contact with the 
charge. 

12. In a device of the character described, 
a compartment for receiving the water to be 
pumped, a passageway for introducing a 
fuel mixture into the upper end of the com 
partment, a valve for controlling the intro 
duction of the mixture and having a tubular 
operating rod extending through the pas 
sageway, an electric conductor extending 
through the operating rod, means for recip 

5 

rocating said operating rod to open or close 
the valve, and means for reciprocating the 
lower portion of the conductor to cause a 
Spark to ignite the mixture in said com 
partÎment. 

13. In a device of the character described, 
a compartment for receiving the water to be 
pumped, a passageway for introducing a 
fuel mixture into the upper end of the com 
partinent, a valve for controlling the intro 
duction of the mixture and having a tubular 
Operating iod extending through the pas 
Sageway, an electric circuit 
through the operating rod and having elec 
tl'Odes Within the compartment, means for 
moving Said operating rod and valve to ad 
Init, the fuel to the compartment, said cir 
cuit being closed when the valve is open, and 
ineans for opening a gap between the elec 
todes while the valve is closed. 

14. Á n internali combustion pump com 
prising a box provided with a valve-con 
trolled Water inlet port, a firing chamber and 
a Water discharge pipe, both in communica 
tion With said box and extending directly 
upwardly therefrom, a valved tube for in 
troducing a fuel charge into the upper end 
of the firing chamber, and means recipro 
cable. Within the tube for actuating its valve 
and igniting the fuel charge in properly 
timed relation thereto. 
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15. An internal combustion pump com 
prising a box having its bottom wall provid 
ed. With a valve-controlled water inlet port, 
a firing chamber and a Water discharge 00 

pipe, both in communication with said box 
through its upper Wall, external means for 
coln pressing a fuel charge, a valved tube for 
Subsequently introducing it under compres 
sion into the upper end of the firing cham 
ber, and means reciprocable within the tube 
for actuating its valve and igniting the fuel 
charge. 

16. An internal combustion pump com 
prising a box divided into two compart 
ments, each compartment being provided 
with a valve-controlled Water inlet port, a 
firing chamber and a Water discharge pipe, 
both in communication with said compart 
ment, independent means for compressing 
fuel charges and introducing them alternate 
ly into the two compartments and igniting 
the same, a valve-controlled exhaust pipe 
for each compartment, and means operable 
by the compressor for actuating the exhaust 
valve in timed relation to the ignition. 
1. An internal combustion pump com 

prising a box divided into two compartments, 
each compartment being provided with a 
valve-controlled water inlet port in its bot 
tom wall, a firing chamber and a water dis 
charge pipe both in communication with 
said compartment through its upper wall, 
extei'nal means for compressing the fuel 
charges, means for Subsequently introduc 
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ing said charges alternately into the two coln 
partments and igniting them, a valve-con 
trolled exhaust passageway leading from 
the firing chamber, and means connected 
with the compressing means for operating 
said exhaust valve. 

18. An internal combustion pump, com 
prising a box divided into two compart 
ments, each compartment being provided 
with a valve-controlled water inlet port in 
its botton wall, a firing chamber and a 
water discharge pipe, both in constant col}}- 
munication with said compartment through 
its upper wall, means for introducing fuel 
alternately into the two compartments and 
igniting the saine, and a common discharge 
pipe in constant communication with the 
discharge. pipe from each conpartinent, 
whereby the forcible expulsion of wate' 
from one compartment will induce a flow 
of water through the other compartimet 
and through the firing chainber and dis 
charge pipe connected with it. 

19. An internal combustion pump com 
prising a box divided into two coin part 
ments, each compartment being provided 
with a valve-controlled water inlet poit, a 
firing chamber and a water discharge pipe 
both in communication with said compart 
}nent, means for mixing and compressing 
successive fuel charges and Subsequently in 
troducing thenn alternately into the two con 
partments, and igniting them, a common dis 
charge pipe connected with the discharge 
pipes from the two conpartments whereby 
expulsion of Water from One compartment 
Will siphon Water through the other com 
partment and through the firing chamber 
and discharge pipe connected with it, and 
neans fol' timing the introduction of the 
successive charges so that the siphoned water 
meets the incoining charge and inci'eases the 
compression thereof. - 

20: In an intel'nai combustion pump, a 
box having a Water inlet port in the bottom 
thereof, a gravity valve controlling said 
port, a combustion chamber and a discharge 
pipe in coin}}} linication with the box through 
its tipper wall, and a transverse reinforcing 
Imember fol' seculing the side walls of the 
box against lateral distortion, said reinforc 
ing member being in a position to act as a 
stop for the valve. 

21. In an internal combustion pump, a 
box having a valve-controlled inlet port, 
a firing chamber and a discharge pipe in 
communication with said box, a pipe for 
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introducing fuel into the firing chamber, 
means extending through the fuel inlet pipe 
for igniting the fue within the firing cham 
ber, an exhaust pipe connected with the fir 
ing chaamber, and a mechanically-operated 
valve for controlling the exhaust. 

22. In an internal combustion pump, a 
box having a valve-controlled inlet port, a 
firing chain be; and a discharge pipe in com 
munication with said box, means for 
introducing fuel into the firing chamber and 
igniting the salie, means for compressing the 
cli:iage prior' to its introduction, a valve-con 
trolled exhaust passageway leading from the 
firing chanabe", and means connected with 
the compressing means for Operating said 
valve. - 

23. An internal combustion pump com 
piising two water compartments, each hav 
ing a valve-controlled inlet, a firing cham 
be and a discharge pipe, a valve-controlled 
fuel intake pipe leading to the firing cham 
bei', an exhalist port, a valve normally clos 
ing the exhalist port, a common discharge 
pipe connected with the discharge pipes 
leading fi'O1, the two compartments whereby 
the di:Scharge fuOin Oline compartament si 
phons water through the other compartment, 
and into its discharge pipe and firing cham 
i)ei', äind imechanical means for Opening the 
exhaust port valve to permit the siphoning 
action to Scavenge the filing chamber. 

24. ºhe method of propelling liquids 
which consists in causing the explosion of 
fuel charges in contact with two guided 
bodies of liquid alternately to propel the 
Same through a common discharge pipe, and 
utilizing the momentum of the liquid ex 
pelled from one body to induce a flow of 
liquid through the other body to expel the 

- bui'ned gases therefrom. 
25. The method of propelling liquids 

which consists in causing the explosion of 
fuel charges in contact with two guided 
bodies of liquid alternately to propel the 
Same through a common discharge pipe, and 
utilizing the momentum of the liquid ex 
pelled from the one body to induce a flow 
of liquid through the other body to expel 
the burned gases therefroin, and to meet the 
neXt incolning charge und 1ncrease the com 
pression of the latter. 

in testimony, that I claim the foregoing 
as my own, I have heireto affixed my signa 
tull’e. 

CHARLES HENRY EFOX. 
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