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UNITED STATES PATENT OFFICE 
2.564,052 

INTERNAL-COMBUSTRON ENGINE 
Leslie L. Chiville, Jr., Carpentersville, Ill. 

Application February 12, 1948, Serial No. 7,244 
(C. 103-54) 2 Claims. 

This invention relates to internal combustion 
engines and more particularly to a combination 
internal combustion engine and fluid pump. 

It is a general object of this invention to pro 
duce a combination internal combustion engine 
and fluid pump of novel design and improved 
construction. 

It is another object of this invention to pro 
duce a combination internal combustion engine 
and fluid pump including a plurality of doible 
acting pistOnS with the pistons functioning as 
pump and motor. 

It is another object of this invention to produce 
a combination pump and motor including valves 
controlled and actuated by fluid discharge pres 
SULE. 

It is a further object of this invention to pro 
duce for use in an internal combustion engine a 
fuel injection System and ignition System con 
trolled by Varying pressures within each cylinder. 
Another object of the invention is to produce 

a, combination pump and motor having a, plu 
rality of aligned cylinders with pistons reciproca 
ble therein, the pistons being connected together 
by a single connecting rod. 
A further object of this invention is to produce 

a combination internal combustion engine and 
fluid pump having no rotating parts. 
The invention will be described in conjunc 

tion. With the embodiments shown in the ac 
companying diraWingS in which Fig. 1 is a sec 
tional view showing one form of the invention. 
Fig. 2 is a cross-section along line 2-2 of Fig. 1. 
Fig. 3 is an enlarged sectional view of the air in 
take Valve and of the fuel injection and ignition 
means associated therewith. Fig. 4 is an enlarged 
detailed View of a portion of Fig. I showing a 
hydraulic circuit for controlling the exhaust 
valves. Figs. 5 to 8 inclusive are schematic views 
showing the four cycles of operation of the engine 
and pump. Figs. 9 to 12 inclusive are schematic 
views of the cyclical Operation of a modified form 
of the invention. 

Referring now to the embodiment shown in 
Figs. 1 to 8 inclusive, 29 indicates the pump and 
engine Combination comprising a casing 2 ha,V- 
ing therein three aligned cylinders 22, 23 and 24, 
all cylinders having a common axis. Double act 
ing pistons 25, 26 and 27 are reciprocable in each 
cylinder and a connecting rod 28 connects the 
pistons together. The pistons are hollow as is the 
connecting rod to provide means for circulating a 
coolant through the engine, the connecting rod 28 
opening at its right hand end to a coolant cham 
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ber 29 and to a source of coolant Supply 30 at its 
left hand end. Coolant is circulated from the 
source 30, through the connecting rod 28, the 
pistons 27, 26 and 25 and into the chamber 29. 
From chamber 29 coolant is circulated through 
passages 48 in the coolant jacket about the en 
gine and into passages 49 to a radiator or other 
cooler. Each of the pistons just described is a 
double acting piston with the outermost faces of 
the pistons 25 and 2 acting as pumpS and With 
the inner faces of those pistons and both faces 
of the piston 26 to act as motors. Fluid to be 
pumped enters the cylinder 22 from the fiuid in 
let 3. A check Valve 32 is positioned in the in 
let normally urged to closed position by a Spring 
33. Upon movement of the piston 25 to the left 
an area of lesser preSSure is created to the right 
of the piston Sufficient to overcome the tension 
of the spring 33 and permit the valve 32 to open 
allowing fluid from the inlet 3 to flow into the 
cylinder 22. Reciprocation of the piston 25 to 
the right closes the valve 32 and opens a fuel out 
let valve 34 forcing fluid under pressure into a 
fluid outlet 35. The Outermost portion of the 
cylinder 24 functions in a manner similar to that 
of the cylinder 22, there being provided a fuel 
inlet 36, a fluid inlet valve 37 and a fluid outlet 
valve 38 passing fluid under pressure to the fluid 
Outlet 39. 

Reciprocation of the pistons is caused by igni 
tion of fuel in the manner of an internal Com 
bustion engine. Intake valves 40, 4, 42 and 43 
are provided for each cylinder as are exhaust 
valves 44, 45, 46 and 47. As previously stated the 
inner sides of the pistons 25 and 27 act as motors 
in the internal combustion engine to be described 
as do both faces of the intermediate piston 26. 
For the sake of brevity the operation of one such 
motor, that is, the right hand side of the piston 
2 will be described. 

Referring with particularity to Figs. to 3 in 
clusive, the valve 43 is normally urged to closed 
position by a spring 50 bearing against an an 
nular portion 5 of the casing and against a 
plunger 52 fixed to the valve stem. The tension 
of the spring 50 is such that with reciprocation 
of the piston 27 to the left the consequent de 
crease in pressure within the cylinder 24 Will 
be sufficient to permit atmospheric pressure exist 
ing in the air intake conduit 53 to overcome the 
tension of the spring 50 and open the valve 43 
admitting air to the cylinder. As the valve 43 
opens, the plunger 52 is drawn downwards. 
Above the plunger 52 is a fuel chamber 54 con 
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necting to a conduit 55 connected to a source of 
fuel. A check valve 5S is provided between the 
conduit and the fuel chamber which check Valve 
is urged to closed position by a spring 5T which 
bears against the check valve and against the 
plunger 52. Downward movement of the plung 
er 52 with opening movement of the valve opens 
the check valve, permitting fuel to be drawn into 
the chamber 54. As the piston 27 reciprocates 
to the right, the increase in pressure within the 10 
cylinder 24 (along with the pressure of the Spring 
50) closes the valve 43 and also closes the con 
nection between the fuel chamber and the con 
duit 55 by closing the check WalWe 56. Closings, 
movement of the valve 43 causes upward move- 5 
ment of the plunger 52 attached thereto...and, 
thereby forces fuel through a hollow portion 58. 
of the valve and into the cylinder 24 where the 
fuel may be ignited in a manner to be described. .. 
When the valve $3 is fully closed needle valve 20 
59 closes: the lower end of the hollow, portion. 58: 
to prevent fuel drip or firing of the fuel. Within. 
the hollow. portion. 

Also connected to the valve 43 is a U shaped. 
arm. 60, which extends in the. Inanner. ShoWn to .25 
an ignition means 6 i.; Slidable...within the-ignia: 
tion means is a timing member 62 provided. With ... 
a catch. 63. urged outward against...the upWardly... 
extending portion of the arm 68 by a spring, 64. - 
A second-spring 65 tends to hold the timing mem-- 30 
ber 62 in the position shown in Fig. 3. MoVement. 
of the arm 60 downward. With opening, of the, in-, 
take valve 43 brings the end. 66 of the arm down. . 
to a position below the catch.63 and permits the ... 
spring.64 to move the catch over and above the .35 
arm. As the valve A3 closes with reciprocation. : 
of the-piston.27 the timing member 62 is carried . 
upward- against the tension of the spring 65-by 
the arm. 60... Further closing movement of the . 
valve 43 carries the timing member, upward to a 40 
point. Where the Slanting face of the catch 63 en 
gages a shoulder. 67 provided on the casing of the...: 
ignition, means... Upon contacting, the shoulder... 
67 the catch is moved to the left to a point where. , 
it no longer, engages the end 66 of the arm...and.45 
thereupon the spring-65 returns the timing mem-. 
ber 62 tó its initial position.shown. . 
As the timing member 62 is drawn upwards as... 

just described it will carry the end TO of the tim... 
ing member above a catch. 7 i provided in an igni- 50 
tion actuating member 72. The ignition actuat... 
ing member 12 is provided with an electrical con-... 
tact 73 adapted to be moved into contact with a 
Second electrical contact 74 to complete an elec 
trical circuit through a sparking coil (not shown). 55 
It can be seen from the foregoing that with re 
lease of the catch 63 which permits the spring 65 
to move the timing member 62 to its initial posi- i. 
tion. Such return movement of the timing mem-- 
ber carries the ignition actuating member 72 in 60 
the same direction to bring the contact 73 into 
contact with the electrical contact 74 to complete 
the circuit. As the timing member is moved -- 
downwardly to complete the circuit just described.". 
the catch strikes a shoulder portion 76 and is 65 
forced inwardly to release the actuating member 
from the timing member and permit the actuat- . 
ing-member to return to the position shown aft- . 
er i completing, the electrical". circuit...". Pivotally, -- 
mounted at the · upper end of the actuatingmem-º : 70 
ber is a cam-like member 89 Carrying an elec 
trical Contact 81, a spring 82 urges the cam 80 
downwardly toward another electrical contact 83. 
Movement. of the actuating member 72 down--- 
Wardly, permits the spring 82 to bring the last:5 

5 

4. 
mentioned electrical contacts together to com 
plete a circuit. The last two contacts are those 
which complete an electrical circuit through a 
sparking device 75 and are held apart except dur 
ing a short period of time immediately prior and 
immediately subsequent to the contact of Con 
tacts 73 and 74 which connect to the spark coil. 

It can be seen from the foregoing that injec 
tion of fuel into the cylinder and subsequent 
ignition therein is accomplished in response to 
varying pressure in the cylinder 24 caused by re 
ciprocation of the piston 27 therein. Amount of 
fuel injected can easily be controlled by providing 
a variable volume for the fuel chamber 54 and 
the timing may be adjusted by adjusting the posi 
tion of the contacts 3 and 74 and basically by 
the length of the members 62 and 72 and the 
location of the catches 63 and . 
After: ignition of the fuel within the cylinder 

24 and the consequent movement of the piston 27 
to the left the exhaust' valve 4 is opened and 
combusted fuels are forced out through an ex 
haust manifold 90 by movement of the piston 27 
to the right. The manner in Which I control 
movement of the exhaust Valve can best be seen 
by referring to Fig. 4. The fluid outlet valve 38 . . 
is urged to closed position by a spring 9 and is 
provided with an elongated valve stem 92 having 
a reduced portion.93 located in a conduit 94 con 
nected to the fiujid outlet. 39. The conduit 94 is 
connected in a hydraulic circuit for controlling. 
the movement of the exhaust valves. Thus, the 
fluid outlet. valve .38: controls, the operation of 
exhaust valves. 47 and 45, while the fluid outlet 
valve. 34 controls the operation of the exhaust 
valves 44 and 26. For convenience the operation 
of the Valve 33 alone will be. described, it being 
understood that valve 34 operates in a similar. 
alle. 
The valve 47 is supported in a casing 00 which 

is provided with a number of fluid passages, while 
the valve 45, is supported in a casing O which 
is also provided with fluid passages. The conduit 
94 connects with a fluid conduit fo5 to admit fluid. 

: under pressure from the outlet. 39 thereto...The 
conduit 05.connects to the casing OO where it 
bränªches into a first passageway 06 anda, second . 
paSSageway 07, the passageway. O7 connects. 
with a conduit 08 leading to the interior of the 
casing of . The passageway 06 connects with a 
cylinderff in which is located an extension 
of the valve stem connected to the valve 47 to 
provide a means whereby the pressure in the con- . 
trol circuit may move the valve 47 to the open . 
p0sitionshown: The passageway f06 is controlled 
by a slide valve ff2 slidable in a bore 3 in the 
casing 00 'adapted to be moved within that bore 
by fluid pressure from a conduit f4 and by fluid 
preSSure in the conduit if S. A by-pass conduit 
6 connects with the passageway 06 and is con 

trolled by the valve' if 2 as is by-pass conduit 7 
Which connects with passageway fol. The pas- - 
Sageway. O6 is extended in conduit form to con 
nection with a casing f 20 associated with valve 
44 and to control a slide-valve therein similar to 
the slide valve - f2. The other end of the slide 
Valve in the casing 20 receives hydraulic fluid 
from a conduit. 2 which connects with conduit 
08 in the casing Of... 
The operation of the engine and particularly: ' 

the operation of the hydraulic control for the ex 
haust valves will now be described. With the . 
parts in the position shown in Fig. 8 piston 25 has 
completed: a compression stroke and iš about to 
fire. The right-hand side of piston 26 has com-". 
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pleted an intake stroke while the left hand side 
has completed an exhaust stroke and the piston 
27 has completed a power stroke. Fluid has en 
tered cylinder 22 and fluid has been pumped out, 
of cylinder 24 opening the valve 38. When piston 
25 fires the pistons are moved to the right closing 
valve 38 and opening valve 34 and the device ap 
proaches the position shown in Fig. 5. Piston 27 
is making an exhaust stroke to exhaust com 
busted gases through the valve A while drawing 
fluid into the cylinder 24 through the valve 3. 
The left hand side of piston 26 is making an in 
take stroke While the right hand Side is on its 
compression stroke and piston 25 is under power 
forcing fluid within the cylinder 22 out through 
the valve 34. 
When the device has reached the position shown 

in Fig. 5the right hand side of piston 25 fires and 
the assembly moves towards the position of Fig. 6. 
Valve 34 thereupon closes and valve 38 opens. 
Closure of valve 34 directs fluid under pressure 
from the conduit 4 to the conduit 4 to casing 
20 housing the exhaust, valve 44 to open that 

valve exhausting cylinder 22. Control fluid is 
also directed into conduit 5 to shift the sleeve 
valve 2 upward from the position shown in 
Fig. 4. 
When the device reaches the position of Fig. 6, 

the left hand side of piston 26 fires and impels 
the piston assembly toward the position of Fig. 7. 
Walve 38 closes and valve 34 opens. Control fluid 
is directed from conduit 94 to conduit 95, pas 
sageway 9 and conduit 98 to open the exhaust 
valve 45. Control fluid is also directed into con 
duit f2 to move the sleeve valve in casing 2 
upwards in preparation for the next cycle. 
As the device reaches the position shown in 

Fig. 7 piston 27 fires and impels the piston assen 
bly toward the position of Fig. 8. The valve 38 
opens and valve 34 closes to direct control fluid 
into conduits is and 42 to move exhaust valve 
46 to open position. Control fluid also flows into 
the conduit, 4 to shift the sleeve valve 2 down 
ward to the position shown in Fig. 4. - 

It can thus be seen that the engine operates as 
a four cycle engine. Accumulators 45 and 46 
maintain the pressure in the outlets 35 and 39 
respectively to insure adequate pressure for the 
control fluid. 
A modified form of the device is shown in Figs. 

9 to 12 inclusive. The combination internal com 
bustion engine and fluid pump shown in those 
figures comprises a casing 59 having a first pair 
of cylinders 5 and 52 in line and having a 
common axis. The casing also contains a Second 
pair of aligned cylinders 53 and 54. Recipro 
cable in the cylinders 5 and 52 are pistons 55 
and 56 connected together by a connecting rod 
57. The two cylinders just mentioned are Sepa 
rated by a portion i58 of the casing and a similar 
portion 59 separates the cylinders 53 and 54. 
Pistons 60 and 6 are reciprocable in the last 
named cylinders and are connected together by a 
connecting rod 62. Each cylinder is provided 
With intake valves 63, 64, 65 and 66 and ex 
haust valves 67, 68, 69 and 70. A fluid inlet 
valve 7 and 2 is provided in each of the cylin 
ders ?5 and { 32 and fluid outlet valves ?73 and 
74 are provided for each of the cylinders 53 and 
54. Each of the fluid inlet valves is connected 

to a fluid outlet valve by a rod 75 and 6. A 
connecting passage 77 and 78 connects one of 
the first pair of cylinders with one of the second 
pair of cylinders and each connecting means is 
provided with a check valve 79 and 80. The 
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rods 75 and 76 are of course so positioned in 
the caSing as not to interfere with the con 
necting rods 57 and 62. A rocker arm. 8 is 
positioned at the end of the rods 5 and 6 so 
that movement of a rod in a direction opening 
the fluid inlet and outlet valves causes movement 
of the other rod in a direction to close the inlet 
and outlet valves on the last mentioned rod. The 
intake Valves are of the same construction as the 
intake valves in the first embodiment described 
and the exhaust valves are hydraulically con 
trolled in a manner similar to that previously 
described and therefore the description of each 
of those valves and their operation is omitted at 
this point. Each piston Operates as a double act 
ing piston with the outside Wall of the piston act 
ing as a motor and the inside face of the piston 
acting as a pump. The engine part of the com 
bination is a four cycle engine and operates in the 
following manner. 
With the assembly in the position shown in 

Fig. 9 piston 55 is completing a power stroke and 
is, by means of the connecting rod 57, moving 
the piston 56 in an exhaust stroke. Fluid on the 
left hand side of piston, 55 is pumped through 
the connecting means 7 (opening the valve 
f79) and into the cylinder 53 to move the piston 
69 to the right on its compression stroke, there 

by drawing the piston 6 to the right on its in 
take stroke and pumping fluid on the right hand 
side of the last mentioned piston out through the 
exit means in which valve 4 is located. As the 
pistons complete their stroke piston 69 fires and 
the device moves toward the position of Fig. 10. 
Pressure of piston 6 on the fluid contained in 
the cylinder 53 opens valve 3 and therefore 
opens valve 7 and closes valves 2 and 14. 
Fluid is then pumped out of the casing. Piston 
6 is driven to the left on a compression stroke 
opening the check valve f80 and drawing fluid 
from the cylinder 52 into the cylinder 54 there 
by causing piston 56 to move to the right on its 
intake stroke and force piston 55 to the right on 
an exhaust stroke. At the completion of this cycle 
piston 6 fires and moves the device toward the 
position shown in Fig. 11. Piston 6 is under a 
power stroke and the pressure on the hydraulic 
fluid within the cylinder 54 opens the valves 2 
and 74 and closes the check valve 80 and valves 
fT and T3. By virtue of its connection to pis 
ton 60 through the connecting rod 62 move 
ment of the piston 6 to the right moves the 
piston 60 to the right on its exhaust stroke there 
by opening check valve 79 and drawing fluid 
from the cylinder 51 into the cylinder 53 and 
thereby moving the piston 55 to the left on its 
intake stroke and piston 56 to the left On its 
compression stroke. Fluid flows into the cylinder 
52 through the open valve 72. Upon the con 

pletion of this cycle piston 56 fires and pressure 
on the fiuid in the cylinder 52 closes the valves 
72 and 74 and opens the check valve 80 per 

mitting fuid to flow into the cylinder 54 to move 
the piston 6 to the left on its exhaust stroke and 
draw the piston 60 to the left on its intake 
stroke. Piston 55 is of course moved to the right 
on its compression stroke with movement of the 
piston 56 to the right on its power stroke. Walves 
i and 73 are open while check valve 79 is 
closed to admit fluid to the cylinder 5 while 
fluid is pumped from the cylinder 53 through the 
outlet in the casing. 

It can thus be seen that the engine is a four 
cycle engine and that the power stroke of any 
one of the four pistons serves to pump fluid and 
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also serves to move each of the other three pistons 
through One:stroke of its cycle. 
Each of the species of motor shown may be 

started by compressed air or by an auxiliary pump 
directing fluid under pressure to the pump cylin 
ders. As Such starting devices are known they are 
not described herein. 
While I have shown and described my novel 

-engine and pump as employing a fuel injection 
and ignition. System which I believe to be novel. 
and have further shown the devices as employing 

'a, hydraulic control for the exhaust valve System 
it is clear that conventional valve ignition and 
fuel system may be used. It is also clear that the 
novel features of the fuel ignition and exhaust 
system may be employed on engines of types other 
than that shown herein. Therefore, while I have 
shown these features employed in two embodi 
ments of a novel combination pump and internal 
combustion engine Such showing is not to be con 
strued as an express limitation to the Specific 
combination shown. 

I claim: 
1. A combination fluid pump and internal com 

"bustion engine comprising a first pair of aligned 
cylinders having a common axis, a double-acting 
piston reciprocable in each cylinder, a connecting 
rod connecting the pistons to act together, a sec 
ond pair of aligned cylinders having a common 
axis, a double acting piston reciprocable in each 
of the last mentioned cylinders, a connecting rod 
connecting the last mentioned pistons to act to 
gether, the outer face of each of the pistons act 
ing as a motor with the inner face of each piston 
acting as a fluid pump, fluid inlet means in the 
inner end of each of the first pair of cylinders, 
fluid outlet means in the inner end of each of the 
second pair of cylinders, means connecting the 
inner end of one of the first cylinders. With the 

0. 

5 

20 

25 

30 

8 
sinner end of one of the second-cylinders, means 
connecting the inner end of the otherifirst cylin 
der With the innerend of the other. Second cylin 
ºder, a check valve in each connecting means, 
means for admitting fuel to the outer-end of each 
cylinder, means for igniting the fuel, means for 
exhausting combusted fuel from each cylinder, a 
valve. in each fluid inlet and a valve in each fluid 
Outlet, means connecting each fluid inlet valve 
With a fluid outlet valve to cause the connected 
valves to Open and close together said engine be 
ing a four-cycle engine with ignition of the fuel 
in One cylinder being adapted to cause reciproca 
tion of the piston therein and to... cause: cyclical 
movement of the piston to which it is connected 
and reciprocation of One of the last mentioned 
pistons causing flow of fluid through; Said con 
necting means to cause cyclical movement of the 
'other two pistons. 

2. Apparatus of the character described in claim 
1 in which movement of connected fluid inlet and 
fluid outlet valves toward open position is 
adapted to cause movement of the other con 
nected inlet and outlet valves toward closed posi 
tion. 

LESLIEL, CHIVILLE, JR. 
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