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This invention relates to new and improved power gen 
erator constructions. 
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The term “power generator” is frequently employed to ' 
designate any of a wide variety of different types of con 
structions which are adapted to be used in providing use 
ful power in the form of shaft rotation or the like which 
‘can be used to perform work. A broad object of the pres 
ent invention is to' provide new and improved power gen 
erator constructions which are adapted to provide shaft 
rotation. 
A more speci?c object of the present invention is to 

provide power generator constructions utilizing combined 
internal combustion engine means and hydraulic pump 
means to drive turbine means in order to provide shaft 
rotation. Another general object of the present inven 
tion is to provide a. power generator structure of the type 
indicated utilizing control valve means interconnecting 
the hydraulic pump means employed and the turbine 
means employed in such a manner that by actuating the 
control valve means the turbine means employed may be 
caused to rotate in either a clockwise or counter-clock 
wise direction, or these turbine means may be stopped 
while simultaneously the engine means employed and 
the hydraulic pump means employed continue to operate 
in their established manner. 

Another general object of the present invention is to 
provide power generator constructions of a combined 
category as indicated in the preceding two sentences in 
which starting pump means are employed in order to be 
used in starting the operation of the combined internal 
combustion engine means and hydraulic pump means 
forming a principal part of the construction of the pres 
ent invention. Such starting pump means are, in accord 
ance with the teachings of this invention, connected di 
rectly to the control valve means indicated in the pre 
ceding in such a manner that they may be used only when 
the control valve means employed are appropriately ac 
tuated. 
A more speci?c object of the present invention is to 

provide combined hydraulic pump and engine construe 
tions in which a pump cylinder and two engine cylin 
ders are interconnected by means of a single rod which 
is free to slide back and forth to a limited extent between 
these cylinders, and in which piston means are attached 
to this rod within each of these cylinders. Preferably 
the individual cylinders utilized are located so as to be 
aligned with one another and so that the pump cylinder 
is located between the two engine cylinders. By this type 
of construction a balanced type of structure may be ob 
tained in which there are a minimum number of moving 
parts and wearing surfaces. 
A further object of this invention is to provide com 

bined internal combustion engine and pump constructions 
as indicated in the preceding in which novel means in 
eluding groove means and passage means are provided 
so as to lubricate the wearing surfaces between the piston 
means employed and the individual engine cylinders. A 
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in combined internal combustion engine pump construc 
tions of the class indicated novel actuating means for 
controlling the ignition of an explosive gas mixture with 
in‘ the individual engine cylinders in accordance with the 
positions of the piston means and the rod means em 
ployed. It is also an object of the present invention to 
provide speci?cally‘ adapted means for porting the engine 
cylinders Within a construction of the type herein de 
scribed. ' I 

Another object of the present invention is to provide a 
speci?c type of control valve member which'is especially 
adapted to be used with a reciprocating pump such as is 
employed with a combined internal combustion engine 
and hydraulic pump constructed as indicated in the pre— 
ceding paragraph. An object of this invention is to pro 
vide a control valve member of this general classi?cation 
utilizing a housing and several movable‘ members located 
therein, these movable members ?tting against each other 
and against part of the housing so as to form sealed sur 
faces, these movable members being provided with spe 
ci?c passage means located therein which are adapted to 
mate against other passage means within the valve struc 
ture and with various port type openings formed in the 
housing of the valve itself. By virtue of the adjustment 
of the control valve structure of the class herein indi 
cated, it is possible to connect a hydraulic pump to an 
auxiliary starting engine in such a mannerithat the start 
ing pump can be employed so as to actuate the “working” 
hydraulic pump in a combined-internal combustion en' 
gine and hydraulic pump was to start this combined 
structure. A control valve structure as herein indicated 
is also speci?cally adapted to ‘be used in conjunction with 
a turbine in order to control the rotation of a turbine 
in any desired manner without interfering with the opera 
tion of a combined internal combustion engine and hy 
draulic pump. . ' ' 

Because‘ of thenature of this invention it is not con 
sidered necessary or expedientto set forth in this speci?— 
cation a further long list of various objects and advan 
tages of the invention itself. Such other objects and ad 
vantages of the invention will be fully apparent to those 
familiar with the art to which this invention pertains from 
a detailed consideration of the remainder of this descrip 
tion, including the appended claims and the accompany~ 
ing drawings in which: ' a 

Fig. 1 is a perspectiveview of a complete power gen 
erator of the present invention; 

Fig. 2 is a partially diagrammatic side sectional view 
showing the construction of various parts employed in 
the complete power generator of this invention; and 

Figs. 3, 4 and 5 are schematic views illustrating the 
operation of the valve means employed in this complete 
structure. ' 

The accompanying drawings are intended so as to 
clearly illustrate a presently preferred form of the in 
vention. Hence, they are not to be taken as limiting the 
invention in any respect; obviously a wide variety of dif 
ferently appearing structures may be constructed utilizing 
the essential features or principles of the complete in 
ventive concept present in this application. 

All of the various parts of the complete structure 
shown and described herein are speci?cally designed and 
adapted so as to be used together in order to provide 
shaftlrotation. Obviously, however, many of the indi 
vidual parts’ herein described such as, ‘for example, the 
combined internal combustion engine and hydraulic pump 
structure utilized can be employed for other purposes 
than to drive‘a turbine. Similarly, it is thought that 
developments will prove that the control valve structure 
shown and described may prove to have future utility in 
other applications besides. speci?c combined construction 
of this invention.’ It is ‘to be noted however, that all of 
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the parts of a complete power generator as shown and 
described co-act together in, such a manner as to provide 
e?icient operation and so as ‘to provide adequate control 
in the operation of a complete structure such as is set 
forth in such a manner that this complete structure may 
be readily started and operated in a continuous manner 
without di?iculty. 
The invention is best explained more fully by referring 

directly to the accompanying drawings. In Fig. 1 there 
is shown a complete power generator 10 of the present 
invention which is built around a central combined inter 
nal combustion engine and hydraulic pump 12. This 
combined engine and pump 12 is connected by various 
lines for hydraulic ?uid, which will be more fully identi 
?ed later, to a turbine 14 by means of a control valve 
16. The control valve 16 is similarly connected to a 
sarting pump 18 which is designed to be actuated by 
means of a conventional starting motor 20. The motor 
20 ‘is adapted to be connected to a conventional battery 
22 by means of appropriate electrical conductors 24. 
It will be a gear train 26 which in turn operates a crank 
arm 28 that is preferably used to connect the starting 
motor 20 to the starting pump 18. 
From a detailed examination of Fig. 2 of the drawings 

it will be apparent that the combined engine and pump 
12 is built so as to include a housing 30 de?ning an 
internal cylinder 32 having ends 34 and 36. These ends 
34 and 36 are sealed by means of other housings 38 
which preferably are formed in such a manner as to make 
a bilaterally symmetrical structure of the type illustrated. 
The housings 38 each include cylinders 40 formed there 
in; the cylinders 40 and the cylinder 32 are connected 
by means of bearing openings 42 which are aligned with 
one another in such a manner as to hold what may be 
termed a connecting rod 44 in such a manner that this 
rod is capable of reciprocating motion between the vari 
ous cylinders illustrated. If desired, conventional seal 
ing washers 46 of a type adapted to be used where slid 
ing connections are employed may be mounted upon the 
housings 38 in order to securely seal the individual cylin 
ders employed from one another. 

If desired, the cylinders 40 may be termed “engine 
cylinders” or “internal combustion cylinders” inasmuch 
as each of these cylinders is adapted to contain a piston 
48. It will be obvious from an examination of the draw 
ing that the pistons 48 are attached to the ends of the 
rod 44, and that these pistons 48 are movable within the 
cylinders 40 from a position such as is shown at the left 
of Fig. 2 to a position such as is shown at the right of 
Fig. 2. During such motion, another piston 50 mounted ' 
upon the center of the rod 44 within the cylinder 32 is 
caused to reciprocate back and forth. Since this other 
piston 50 is used in obtaining a pumping action within 
the cylinder 32, the cylinder 32 may be termed a “pump 
ing cylinder” or a “pump cylinder.” 
pistons 48 and 50 may be prevented by a hollow, perfo 
rated rod 51 which is attached to the piston 50 so as to 
slide in and out of an opening 53. 

In order ‘to obtain a satisfactory pumping action, inlet 
ports 52 are provided in the housing 30 so as to lead 
into the cylinder 32 adjacent to the ends 34 and 36. It 
is noted that the piston 48 does not travel sufficiently in 
either direction so as to cover the inlet ports 52. Within 
each of these ports there is provided a small check valve 
54 which serves to prevent back ?ow of hydraulic ?uid 
through them. The check valves 54 are, as illustrated, 
disposed as small ?ttings within the ends of connecting 
pipe ‘56 leading from the cylinder 32 into the bottom of 
a housing 58 vforming a part of the turbine 14. During 
the operation of the power generator 10 the bottom of 
this, housing 58 acts essentially as a hydraulic reservoir 
‘serving to hold spent hydraulic ?uid until such time as 
it is drawn into the pump cylinder 32 through the inlet 
ports 52 past the check valves 54. 

Outlet passages or ports 60 are formed Within the 
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housings 38 so as to lead from the ends 34 and 36 of 
the pump cylinder 32. As‘ illustrated in Fig. 2 of the 
drawings, these passages 60 are connected by means of 
pipes 62 to the control valve 16. It is noted that each 
of the pipes 62 is provided with Y ‘branches 64 and 66. 
The Y branches or pipes 64 are connected together to 
a ?ip?op type of valve 68 which in turn is directly con 
nected by means of another pipe 70 to the control valve 
16. The Y-branches or pipes 66 are, as shown, directly 
connected to this control valve 16. 

Leading from the control valve 16 are pipes 72 which 
are connected to nozzles 74 located so as to extend 
through the housing 58 into the turbine 44 and so as to 
be positioned in opposite directions. The housing 58 is 
preferably provided with bearings 76 which serve to sup 
port a shaft 78 in such a manner that this shaft is capable 
of rotation as hydraulic ?uid ?ows through either of the 
nozzles 74 so as to hit against either of two turbine 
wheels 80. Preferably the turbine wheels 80 are manu 
factured so as to contain cup-like vanes which face op— 
posite directions so as to be most efficiently used in turn 
ing the shaft 78 in only one direction. It is noted that 
the nozzles 74 are oriented in such a manner that each 
of these nozzles is adapted to be used efficiently with 
only one turbine wheel 80 having its vanes disposed as 
indicated. By the use of such a dual system of turbine 
wheels 80 and nozzles 74 it is possible with the present 
invention to rotate the shaft 78 at full speed and power 
in either a clockwise or a counter-clockwise direction. 
The direction in which the shaft 7 8 is rotated by virtue 

of the operation of either of the nozzles 74 and the corre 
sponding turbine wheel 80 is controlled by means of the 
control valve 16. This control valve 16 includes the 
housing 82 having an internal cylindrical surface 84 
formed therein. Within the housing 82 there is located 
a ?rst control member 86 having an external surface 88 
which is adapted to ?t against the surface 84 so as to 
form a seal therewith, even when the control member 
86 is rotated as will hereinafter be explained. Within 
the control member 36 there is located a cylindrical in 
ternal surface 90 which is adapted to receive a, second 
control member 92 in such a manner that an external 
surface 94 on this second control member 92 forms a 
seal against the surface 99 at all times, even when the 
second control member 92 is being rotated. 

Rotation of the second control member is adapted to 
be controlled by means of a projecting lever or handle 
96, an end of which may, if desired, be connected to a 
solenoid 93 so as to provide for convenient adjustment 
of the position of this second control member 92. As 
shown in Fig. l the solenoid 98 may be mounted upon 
the starting motor 23 so as to be capable of being actuated 
when the starting motor 20 is used for the purpose in 
tended. Another handle 1% is secured to the first con 
trol member 36 so as to extend therefrom in order to ad 
just the position of this control member as required in 
order to control the operation of the turbine Wheels 82. 
Obviously auxiliary sealing rings or equivalents may be 
employed in conjunction with the control members E56 
and 92 and in conjunction with the housing 82 for the 
obvious purpose. 

In starting the complete power generator 10 the con 
trol valve 16 is adjusted so that the control member 36 
and 92 are in positions shown. Next the starting motor 
28 is operated in the conventional manner so as to start 
the starting pump 13. As can be seen in Fig. 2 of the 
drawings, the starting pump is of the reciprocating variety 
and includes an internal cylinder 102 within which there 
is located a piston 184 which is connected to the crank 
arm 28 by means of a piston rod 106. The ends of‘ 
the cylinder 102 on opposite sides of the piston 104 are 
connected to the housing 82 of the control valve 16 by 
means of passages 108 and 110. 
As the starting pump 13 is operated initially the hy 

draulic ?uid remaining in this pump from previous opera 
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tion is caused to circulate ?rst through the passage 108 
into a passage 112 in the ?rst control member 86 thence 
through a groove 114 in the second control member 92, 
and thence through another passage 116 in the ?rst 
control member 86, then through the pipe 66 into the 
end 36 of the cylinder 32. This ?ow of hydraulic ?uid 
will cause the piston 50 within the cylinder 32 to move . 
from the position shown to a position adjacent to the 
end 34 of the cylinder 32. The starting pump 18 is 
proportioned in such a manner that when this occurs the 
piston 104 within this pump 18 will reverse its direction 
of travel. During such a reversal hydraulic ?uid will 
?ow from the pump 18 through the pipe 110 to another 
passage 118 in the ?rst control member 86, through a 
groove 120 in the second control member 92 to a passage 
122 in the ?rst control member 86 and thence through a 
pipe 66 to the end 34 of the cylinder 32. Such motion 
will cause the piston 50 to move in the reverse direction 
from its previous motion. During such an operation of 
the starting pump 18‘v it is considered obvious that hy 
draulic fluid will ?ow back into the pump 18 in the 
obvious manner from the cylinder 32 so that at all times 
an adequate supply of hydraulic ?uid is located within the 
cylinder 102. Any “make up” hydraulic ?uid required 
will be obtained automatically from the housing 58 dur 
ing these operations. 

This motion of the piston 50 caused by the starting 
pump 18 causes the rod 44 to reciprocate and thus the 
pistons ‘48 attached to this rod will be moved within 
the cylinders 40 so as to gradually cause complete actua 
tion of the combined engine and pump in a manner which 
is analogous to the starting of any internal combustion 
engine. If desired, appropriate handles or crank arms 
(not shown) may be connected to the starting pump 18 
so that this starting pump may be operated manually or 
by other means than are speci?cally indicated herein. 
When the starting pump 18 has been actuated to suf~ 

?cient extent the various operative parts of the com 
bined engine and pump 12 will be engaged so that ex 
plosive gas or equivalents will be injected into the cyl 
inders ‘40 through fuel injection ports 124 from appro 
priate auxiliary equipment (not shown) of a conventional 
character. Also various exhaust gases will be removed 
from the cylinders ‘40 by means of exhaust gas ports 126. 
It is noted that these exhaust gas ports are periodically 
covered by means of the pistons 48. Air inlet passages 
128 are also provided so as to admit air past check 
valves 130 into the ends of the cylinders 40 adjacent 
to the cylinder 32 during these operations. Such air 
under pressure will be conveyed into the ends of the 
cylinders 40 remote from the cylinder 32 by means of 
small passages 132 formed within the housings 38 as illus 
trated. 

I During the motion of the rod 44 and the pistons 48 
attached thereto, ignition or spark plugs 13'4 mounted 
within end plates 136 sealing the opposed ends of the 
cylinder 40 may be actuated by means of small actuat 
ing members I138 through the use of intermediate switches 
140 which are mounted upon the exterior of the housing 
30. The switches 140 are preferably connected by wires 
to the nearest adjacent spark plug 134 in the obvious 
conventional manner. Each of these switches includes 
a pair of resilient contact arms 142 which tend to spring 
apart or away from one another. As the rod 44 is 
caused to move pins 144 forming a part of the actuating 
members 138 are periodically engaged by small bumps 146 
upon which the rod 44 adjacent to the piston 50‘ so as 
to cause motion of these pins away from the housing 38, 
bringing the end of said actuated pins 144 into engage 
ment with the contact arms 142 so as to create a com. 
plete switch action causing current to ?ow to the corre 
sponding spark plug 134. ' 
The construction of the actuating members 138 is es 

sentially very simple. Each of these actuating members is 
located with a threaded opening 148 in the housing 30. so 
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that tube-like‘ exterior parts 150 extend into the interior 
of ‘ the cylinder 32. End caps 152 provided with exter 
nally located apertures are mounted upon the parts 150 so 
that the pins 144 are movably held within these aper 
tures and preferably various sealing means are provided 
upon theseend caps adjacent to the pins v144 so as to 
prevent leakage. Conventional coil springs 154 are pro 
vided within the parts 150 so as to normally urge the 
pins 144 to a position in which the contact arms 142 
are released and in which these pins may readily engage 
the bumps 146. 
As soon as the combined pump and engine 12 begins to 

operate under its own power the starter motor 20' is 
switched o? by means of conventional switches and the 
handle 96 is moved so as to turn the second control 
member 92 as illustrated in Fig. 3 of the drawing. At. 
this point the pipes 66 are connected together by means 
of the passage 116 and 122 previously described and 
by means of another passage 156 within the second con 
trol member 92 as illustrated in Fig. 3 of the drawings. 
It will be realized that when this is done both of the 
ends 34 and 36 of the cylinder 32 are connected to one 
another so that the combined engine and pump 12 in 
effect does no useful work and is in an idle position. 
When‘ it is desired to start the complete power genera 

tor as in the performance of useful work, the handle 
100 is turned so as to rotate the ?rst control member 86 
as illustrated in either Figs. 4 or 5 in the drawings in 
order to place the pipe 70 in communication with either 
of the pipes 72 by means of a further passage 158 lo 
cated in the ?rst control member 86. The direction of 
the rotation of this ?rst control member 86 will deter 
mine the direction of rotation of the shaft 78 by ‘virtue 
of the fact that it designates which of the nozzles 74 is 
operative to convey hydraulic fluid under pressure to 
one of the turbine wheels 80. It is possible to stop ro 
tation of the shaft 78 by appropriate rotation of the ?rst 
control member 86. It will be realized that the second 
control member 92 is located as shown in Fig. 3 of the 
drawing during rotation of the ?rst control member 86. 
When the ?rst control member is rotated so as to either 
stop, start or reverse the direction of rotation of the 
shaft 78 the passage ‘156 operates in such a manner that 
the piston 50 within the cylinder 32 will serve to con 
tinue operating. This safety feature serves to prevent 
breakage of the complete power generator 10. 

It is considered obvious that the combined pump and 
engine 12 may be constructed so as to use more con 
ventional‘ valve structures for introducing an explosive 
‘mixture into the cylinders 40 and for removing exhaust 
gases from them. If the engine portions of this com 
bined structures are operated on a diesel cycle, it is pos 
sible to dispense with the spark plugs 134. Obviously 
the engine portion of the combined pump and engine 112 
may be modi?ed so as not to use fuel injection and. in 
other manners so as to operate in various conventional 
manners. . 

On'e‘important feature of the present invention is con 
sidered to be the fact that novel lubricating means are 
provided for lubricating the pistons 48, regardless of 
what type of engine cycle the combined engine and pump 
structure 12 is operated upon. Such lubricating means 
preferably include passages 160 which are adapted to be 
connected by means of pipes 162 to appropriate sources 
of oil under pressure. These pipes 160 lead to internal 
grooves 164 located “Within the openings 42 so as to 
surround the rod 44. Further passages 166 are provided 
within the rod 44 leading to the periphery of the pistons 
48. By virtue of this construction lubricant under pres 
sure may be caused to flow in the, area between the 
pistons ‘48 and the cylinders 40 for the obvious purpose. 
If it is desired to circulate such lubricant further passages 
160' and further pipes 162' may be provided for periodi 
cally removing the same by a pumping action in such a 
manner that these further passages and pipes are also 
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connected to the grooves 164. It is possible to provide 
a power generator 10 in which the lubricant is the 
same hydraulic ?uid used within this complete struc 
ture. ‘ 

Those skilled in the art to which this invention pertains 
will realize that the complete power generator '10 can 
be manufactured so as to be a highly ef?cient device for 
the purpose intended. They will virtually realize that the 
operation of the internal combustion engine portion of 
this device does not interfere with the operation of the 
pumping portions of the device, and that the internal corn 
bustion engine means employed are arranged and oper 
ated in such a manner as not to cause corrosion of the 
rod 44 in the areas where this rod passes through the 
bearing openings 42. This is considered important in ob 
taining a structure having a comparatively long, useful 
life. 
Those skilled in the art to which this invention per 

tains will also realize that no speci?c effort has been 
made in this speci?cation to describe various attaching 
means such as bolts etc. used to connect various parts to 
one another and to describe such conventional items as 
cooling ?ns or the like. They will further realize that 
the pipes 66, 70, 72, 108 and 110 connected to the 
housing 82 of the control valve I16 are, in actuality, at 
tached as by threads or the like to ports formed within 
this housing. - 

Because of the fact that a wide variety of di?erently 
appearing power generators can be readily designed and 
manufactured which utilize the essential features and 
principles of this invention, the invention itself is to be 
considered as being limited only by the appended claims. 

I claim: 
1. A combined engine and pump construction which 

comprises: means de?ning a pump cylinder and two en 
gine cylinders, said pump cylinder being located between 
said engine cylinders, all of said cylinders being aligned 
with one another; means de?ning aligned openings lead 
ing from said pump cylinder to said engine cylinders; a 
rod positioned so as to extend across said pump cylinder 
through said openings and into each of said engine cylin 
ders, said rod being movable along its axis, said rod 
?tting within said openings so as to seal said cylinders 
from one another; separate piston means attached to the 
ends of said rod within said engine cylinders and t0 the 
portion of said rod within said pump cylinder, said piston 
means being movable within said cylinders in accordance 
with the motion of said rod, said piston means within 
said pump cylinder being capable of motion from adja 
cent to one end of the pump cylinder to adjacent of said 
other end of said pump cylinder; means including valve 
means de?ning inlet ports leading into each of said ends 
of said pump cylinder; means including valve means de 
?ning outlet ports leading from each of said ends of said 
pump cylinder; means for introducing an explosive mix 
ture into each of said engine cylinders; means for remov 
ing exhaust gases from each of said engine cylinders; 
reciprocating pump means for use in starting said com 
bined engine and pump construction; a separate valve 
member connected to said outlet ports and to said recip 
rocating pump means; and discharge means attached to 
said separate valve member, said separate valve member 
being capable of being actuated so as to connect said 
outlet ports to said discharge means during operation of 
said combined engine and pump construction and being 
actuated so as to connect said outlet ports to said recip 
rocating pump means during starting of said pump and 
engine. 

2. A combined engine and pump construction which 
comprises: means de?ning a pump cylinder and two en 
gine cylinders, said pump cylinder being located between 
said engine cylinders, all of said cylinders being aligned 
with one another; means de?ning aligned openings lead 
ing from said pump cylinder to said engine cylinders; a 
rod positioned so as to extend across said pump cylinder 
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through said openings and into each of said end cylin 
ders, said rod being movable along its axis, said rod 
?tting within said openings so as to seal said cylinders 
from one another; separate piston means attached to the 
ends of said rod within said engine cylinders and to the 
portion of said rod within said pump cylinder, said piston 
means being movable within said cylinders in accordance 
with the motion of said rod, said piston means within 
said pump cylinder being capable of motion from adja 
cent to one end of the pump cylinder to adjacent of said 
other end or" said pump cylinder; means including valve 
means de?ning inlet ports leading into each of said ends 
of said pump cylinder; means including valve means de 
?ning outlet ports leading from each of said ends of said 
pump cylinder; means for introducing an explosive mix 
ture into each of said engine cylinders; means for remov 
ing exhaust gases from each of said engine cylinders; 
reciprocating pump means for use in starting said com 
bined engine and pump construction; a separate valve 
member connected to said outlet ports and to said recip 
rocating pump means; and discharge means attached to 
said separate valve member, said separate valve member 
being capable of being actuated so as to connect said 
outlet ports to said discharge means during operation of 
said combined engine and pump construction and being 
actuated so as to connect said outlet ports to said recip 
rocating pump means during starting of said pump and 
engine; turbine means connected to said discharge means; 
and means connecting said turbine means with said inlet 
ports whereby spent ?uid from said turbine means are 
conveyed into said pump cylinders, part of said turbine 
means serving as a reservoir for ?uid. 

3. A combined engine and pump construction which 
comprises: means de?ning a pump cylinder and two en 
gine cylinders, said pump cylinder being located between 
said engine cylinders, all of said cylinders being aligned 
with one another; means de?ning aligned openings lead 
ing from said pump cylinder to said engine cylinders; a 
rod positioned so as to extend across said pump cylinder 
through said openings and into each of said end cylin 
ders, said rod being movable along its axis, said rod 
?tting within said openings so as to seal said cylinders 
from one another; separate piston means attached to the 
ends of said rod within said engine cylinders and to the 
portion of said rod within said pump cylinder, said piston 
means being movable within said cylinders in accordance 
with the motion of said rod, said piston means within 
said pump cylinder being capable of motion from adja 
cent to one end of the pump cylinder to adjacent of said 
other end of said pump cylinder; means including valve 
means de?ning inlet ports leading into each of said ends 
of said pump cylinder; means including valve means de 
?ning outlet ports leading from each of said ends of said 
pump cylinder; means for introducing an explosive mix 
ture into each of said engine cylinders; means for remov 
ing exhaust gases from each of said engine cylinders: 
reciprocating pump means for use in starting said com 
bined engine and pump construction; a separate valve 
member connected to said outlet ports and to said recip 
rocating pump means; and discharge means attached to 
said separate valve member, said separate valve member 
being capable of being actuated so as to connect said 
outlet ports to said discharge means during operation of 
said combined engine and pump construction and being 
actuated so as to connect said outlet ports to said recip 
rocating pump means during starting of said pump and 
engine; turbine means connected to said discharge means; 
and means connecting said turbine means with said inlet 
ports whereby spent ?uid from said turbine means are 
conveyed into said pump cylinders, part of said turbine 
means serving as a reservoir for ?uid; ignition means 
located Within said engine cylinder; actuating means lo 
cated so as to project into said pump cylinders; means 
formed on said rod within said pump cylinder for engag 
ing said actuating means; and switch means operatively 
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connected to said ignition means located on the outside 
of said pump cylinder adjacent to said actuating means 
so as to be capable of being actuated thereby during 
movement of said rod. 

4. A combined engine and pump construction which 
comprises; means de?ning a pump cylinder and two en 
gine cylinders, said pump cylinder being located between 
said engine cylinders, all of said cylinders being aligned 
with one another; means de?ning aligned openings lead 
ing from said pump cylinder to said engine cylinders; a 
rod positioned so as to extend across said pump cylinder 
through said openings and into each of said end cylin 
ders, said rod being movable along its axis, said rod 
?tting Within said openings so as to seal said cylinders 
from one another; separate piston means attached to the 
ends of said rod within said engine cylinders and to the 
portion of said rod within said pump cylinder, said piston 
means being movable within said cylinders in accordance 
with the motion of said rod, said piston means within 
said pump cylinder being capable of motion from adja 
cent to one end of the pump cylinder to adjacent of said 
other end of said pump cylinder; means including valve 
means de?ning inlet ports leading into each of said ends 
of said pump cylinder; means including valve means de 
?ning outlet ports leading from each of said ends of said 
pump cylinder; means for introducing an explosive mix 
ture into each of said engine cylinders; means for remov 
ing exhaust gases from each of said engine cylinders; 
reciprocating pump means for use in starting said com 
bined engine and pump construction; a separate valve 
member connected to said outlet ports and to said recip 
rocating pump means; and discharge means attached to 
said separate valve member, said separate valve member 
being capable of being actuated so as to connect said 
outlet ports to said discharge means during operation of 
said combined engine and pump construction and being 

10 

15 

25 

30 

35 

10 
actuated so as to connect said outlet ports to said recip 
rocating pump means during starting of said pump and 
engine; turbine means connected to said discharge means; 
and means connecting said turbine means with said inlet 
ports whereby spent ?uid from said turbine means are 
conveyed into said pump cylinders, part of said turbine 
means serving as a reservoir for ?uid; ignition means 
located within said engine cylinder; actuating means lo 
cated so as to project into said pump cylinders; means 
formed on said rod within said pump cylinder for engag 
ing said actuating means; and switch means operatively 
connected to said ignition means located on the outside 
of said pump cylinder adjacent to said actuating means 
so as to be capable of being actuated thereby during 
movement of said rod; groove means located around said 
rod within said openings; means for conveying lubricant 
to said groove means; and passage means formed with 
said rod and said piston means within said engine cylin 
der, said passage means terminating in openings located 
on said piston means so as to face the walls of said engine 
cylinders whereby said piston means are capable of being 
lubricated by lubricant passing through said means for 
conveying of lubricant to said groove means and thence 
said passage means to within said engine cylinders. 
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