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The present invention relates to improved 
mechanisms adapted for use as motors or pumps, 
and more particularly the invention relates to 
improved mechanisms especially adapted for use 
as rotary motors, pumps, or compressors. 
As is well known, in the usual types of multiple 

cylinder motor and pump mechanisms valving 
arrangements individual to each cylinder, must be 
provided necessitating the use of more or less re 
stricted individual passages and ports which offer 
considerable resistance to ?uid flow. Further 
more, the valve mechanisms require complicated 
and more or less delicate operating and timing 
mechanisms subject to ready derangement, and 
breakages in operation, and require careful ad 
justment and maintenance for reasonably ef? 
cient operation. Furthermore, in the existing 
types of multiple cylinder internal combustion 
engines it is the practice to provide each cylinder 
with an individual combustion chamber and in 

' dlvidual ignition devices which must be operated 
in properly timed relation by more or less com 
plioated mechanisms to ignite each explosive 
charge in each cylinder individually. 1 Such igni 
tion mechanisms, also are subject to ready de 
rangement due to failure of the comparatively. 
light mechanical parts, pitting of electrical con-V 
tacts, and the like which result in inefficient, and 
frequently complete failure of operation. 
In accordance with my present invention, the 

restricted porting, and complicated movable valve 
and ignition mechanisms may be eliminated in 
multiple cylinder pump and‘ motor mechanisms 
by ‘providing feed or inlet, and discharge or out 
let chambers, common to and in direct commu 
nication with a plurality of cylinders at all times 
in the operation of the mechanisms. By reason 
of the fact that a'plurality of cylinders are in 
communication with a common inlet chamber 
at all times in my improved mechanisms, by 
supplying a properly timed flow of combustible 
or explosive fuel mixture to the intake chamber 
of my improved device arranged to operate as 
a prime mover, after an initial ignition of the 
combustible mixture of fuel in the chamber, con-' 
tinuous combustion may be maintained due to the 
overlap .of the operation of the cylinders, so that 
my improved mechanism lends itself readily to‘ 
the provision of internal combustion engines in 
which the necessity for timed individual and suc 

’ cessive ignition essential'in the usual types of 
" internal combustion engines is eliminated. 

Accordingly a primary object of the invention 
is'to provide novel and simpli?ed and efficient 

mechanisms adapted for use as motors, pumps, 
compressors, and the like. 
Another object of the invention is the provi 

sion of improved rotary pump and motor mecha 
nisms, permitting the use ‘of simpli?ed timing 60 
and valving arrangements. 

Still another object of the present invention 
is to provide novel pump and motor machanisms 
embodying multiple cylinder constructions in 
which complicated timing mechanisms, and re 
stricted port openings are eliminated, and which 
are of simpli?ed, rugged, reliable, and efficient 
construction that can be manufactured at rela-_ 
tively low cost. 
A further object of my invention is the pro 

vision of a simpli?ed internal combustion motor 
in which the usual complicated mechanically 
operated ignition and valve mechanisms and 
the timing means therefor, the primary source 
of troubles and cause of unreliability of internal 75 
combustion motors, are eliminated. 
Further objects of the invention will appear 

from the following detailed description of the pre 
ferred embodiments thereof and are defined by 
the terms of the appended claims. 

Referring to the drawings: 
Figure l is a transverse vertical sectional view 

of a preferred embodiment of my invention for 
use asa gas or fluid motor, compressor or pump. 

Figure 2, is a sectional view taken along line 85 
II-II of Figure 1. 

Figure 3 is a transverse vertical sectional view 
partially in elevation of a preferred embodiment 
of my invention for use as an internal combus 
tion engine. . 

‘Figure 4 is arsectional view taken along line 
IV—IV of Figure 3. 

Referring to Figures 1 and 2 a supporting 
pedestal or base casting 1 provided with the sup 
porting feet 2 supports, and is secured, by means 95 
of bolts 3 to casting 4 which forms the outer 
wall of chamber 5. 
A suitable tapped. pipe connection 6 formed 

in casting 4 is adapted to receive the end of a 
suitable fluid pipe or conduit. Secured to cast- 1 0 
ing 4 by means of studs or bolts '7 and supported 
thereby, is housing casting‘ 8, which at its lower 
outer part is suitably recessed to form the re 
maining walls of chamber 5. At its upper end 
housing 8 is recessed to define a chamber 9, the 105 
outer wall of which is formed by a curved cover 
plate 10 secured in position on housing 8 by 
means of the securing bolts 11. Formed in cover 
plate 10 is a suitably tapped pipe connection 12 
adapted to receive the threaded end of a ?uid 11g) 
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pipe or conduit connection. Formed in the 
housing 8 is an accurately machined cylindrical 
bore, or chamber 13 connected to chamber 5 by 
means of ports 14, and with chamber 9 by the 
ports 15 formed in stationary housing 8. Rotat 
ably supported in bore 13 with just su?icient 
clearance between the periphery thereof and the 
cylindrical surface of chamber 13 to provide space 
for lubrication and formation of a suitable oil 
seal is a ?y wheel member and cylinder block 16, 
the machined and ?nished side surfaces 17 and 
18 of which bear rotatably against thecomple-v 
mental end wall surfaces of chamber 13, and the‘ 
opposite surface 19 of which bears rotatably 
against the inner face of housing endrplate 20, 
rigidly secured in position on housing 8 by means 
of bolts or studs 21. 
Formed in ?y wheel member 16 is a plurality ' 

of cylindrical radial bores or cylinders 22, open 
ing at the outer ends into the periphery of the 
?ywheel member 16, and the inner ends of 
which open into a crank case, or-chamber 23. 
To lighten the weight of the ?y wheel structure 
suitable cores or chambers 24 may be formed 
between cylinders 22. 
Mounted for relative reciprocation in each of 

the cylinders 22 is a piston 25 each provided with 
piston rings 26 of any well known construction, 
and pivctally connected by means of wrist pins 
27 to the outer ends of the connecting rods 28,v 
and to master connecting rod 29, respectively. 
The inner ends of the rods 28 are bifurcated at 
38 and are connected by means of the crank pins 
81 to crank disk 32 which is formed integrally 

.' with the inner end of master connecting rod 29 
and is journaled on an eccentric stationary crank 
pin 33. Crank pin 33 is provided with a shoul 
dered section 34 and an extension 35 the outer 
end of which is threaded to receive the securing 
and locking nuts or collars‘ 36 and 37 respectively, 
and is rigidly secured in a suitable bore formed 
in boss 38 of housing end plate 20. 
Formed integrally with ?y wheel and cylinder 

block casting 16 is a tubular supporting ‘exten 
sion 40 rigidly secured on and rotatable with 
the outer end of drive shaft 41, shaft 41 is sup 
ported for rotation on the inner races 42 of a 
bearing assembly, the outer races 43 of which 
are supported in tubular extension 44 of housing 

Lsection 8. Races 42 are spaced apart by the 
sleeve member 45 which surrounds drive shaft 
41, and the entire bearing assembly is held in 
position in the bore of extension 44 by means of 
threaded adjusting collar 46 which is provided 

.. with a suitable packingmember 47 to retain 
lubricant in the bearing assembly in well known 
manner. 

In operation of the mechanism so far described 
as a pump or compressor suitable lubricant is 

. supplied which provides an oil seal between the 
periphery of the ?y wheel member 16 and the 
cylindrical wall of bore 13, and ?y wheel 16 is 
driven by'means of shaft 41 in the direction of 
the arrow in Figure 2. This rotation of the ?y 

‘ ~wheel causes rotation of pistons 25 together with 
connecting rods 28 and 29, and crank disc 32 
about eccentric crank pin 33, causing reciproca 
tion of pistons 25 in cylinders 22. With the ar 
rangement of ports 14 and 15 disclosed, just after 
each piston passes the last port 15, inward ra 
dial movement thereof will commence and as the 
outer end of each cylinder in this position is 
sealed by the solid cylindrical wall or bore 13 
and the oil seal as each piston moves inward 'a 
vacuum will develop which is broken‘ as soon as 

the ends of the cylinders communicate with the 
?rst port 14. As each cylinder rotates past ports 
14 the inward movement of its piston continues 
and a charge of gas or ?uid is drawn into it from 
chamber 5. As each cylinder passes the last 
port 14, it is again out off from chamber 5 and 
its piston begins its outward radial movement 
compressing the gas or‘ ?uid contained in the 
cylinder until its outer end communicates with 
the ports 15 when discharge of the ?uid from 
veach cylinder through ports 15 to chamber 9 
occurs. This discharge continues during the 
outward movement of each piston until the end 
of the, cylinder individual thereto has again 
passed the last port 15 completing its cycle of 
operations. In this way, it will be seen that the 
gases or ?uids are drawn into each cylinder as 
it passes ‘chamber 5, and are discharged thereby 
under pressure through ports 15 into chamber 9. 

It will be noted that inlet and outlet ports and 
chambers are stationary, and my improved ar 
rangement possesses the advantage that the port 
ing may be arranged to establish any-desired oil 
seal or glands between the ends of ports 14 and 

- 15. It will also be understood that when non 
compressible liquids, such for example as water, 
are being pumped the ports 14 and 15 will be 
arranged to prevent hammer, and to avoid injury 
to the mechanism due to trapping of ?uids in the 
cylinders on the outward stroke of the pistons, 
in a' manner apparent to those skilled in the‘ 
art. ' 

It will be noted that in operation of my im 
proved device all movements are substantiallyv 
rotary, and substantially no reciprocation of 
parts occurs, relative reciprocation only between 
the pistons and their respective cylinder blocks 
and pistons rotate about different centers. It will 
be noted that due to this action the actual volu 
metric space in the central crank chamber 23 does 
not vary, so that the ‘entire central space may be 
entirely ?lled with a suitable lubricant without 
impeding the operation of the device. It will also 
be noted that if desired the ends of the cylinders 
may be opened entirely to the inlet and outlet 
chambers 5 and 9, providing a minimum resist 
ance to ?ow of ?uid into and out of the cylinders. 
To operate my improved mechanism so far de“ 

scribed as a ?uid motor, for example as water or 
oil motor, ?uid may be supplied under pressure to 
chamber 9, entering the cylinders 22 through the 
ports 15 and forcing pistons 25 inward to produce 
pressures and reactions that will cause rotation 
of the ?y wheel assembly 16 and driving of shaft 
41. As the ends of the cylinders pass ports 14, ' 
the pistons on theiroutward stroke will discharge 
the ?uid contained therein through the ports 14 
into chamber 5 from which it is withdrawn 
through the connection 6. 
Instead of utilizing two of my improved mech 

anisms on a common shaft as set forth to provide 
an internal combustion engine, I prefer to com 
binev the mechanisms for such internal combus 
tion engines in a single unit and such a form 
of my invention is shown in Figures 3 and 4.‘ 

-As shown in Figures 3 and 4 the preferred em 
bodiment of ‘my internal combustion engine com 
prises a stationary housing 51 provided with in 
tegraly formed supporting pads or extensions 52 
by means of which the motor may be secured rig 
idly to the supporting frame members of a mo 
tor vehicle, aeroplane or the like, driven thereby. 
Formed integrally with the housing 51 is a tubue 
lar bearing supporting extension 53 in which‘the 
outer races 54 of an'anti-friction bearing assem 
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My 55 are supported. The inner races 56 ofthe 
bearing assembly 55 are spaced by sleeve 58 and 
are held in position by an adjusting collar 59 
threaded on the supporting hub 60 of cylindrical 
?y wheel and cylinder block casting 61. Casting 
61 is rigidly secured to and in operation drives 
shaft 62, as will more fully hereinafter appear. 
Fly wheel casting 61 is rotatably mounted in a cy 
lindrical chamber or bore formed in the housing 
51. The plane side surfaces 63 and 64 of the fly 
wheel casting 61 are machined and ?nished and 
bear against complemental machined and ,?n 
ished bearing surfaces of housing 51, while the 
periphery of ?y wheel 61 is ?nished to a running 
?t with the cylindrical walls of the 11y wheel re 
ceiving chamber or bore of housing 51, the clear 
ance of the fly wheel in the bore being such as to 
permit maintenance of an oil seal between them 
in operation as will more fully hereinafter ap 
pear. , I 

Formed in the fly wheel 61 are the radial cyl 
inder bores 66 and 67 separated by the cored 
chambers orpockets 68. Bores 66 communicate 
at their outer ends with the‘cylindrical periphery 
of fly wheel casting 61 and at the inner ends com 
municate with the outer ends of bores 67. Bores 
67 at their inner ends open into a crank chamber 
69. 
Mounted for relative reciprocation in cylinders 

66 and 67 are trunk pistons comprising the cylin 
drical sections 70 and '71 which are integrally 
formed. Piston sections 70 and '71 are provided 
with sealing piston rings 72 and '73 of any suit 
able construction and are pivotally connected by 
means of wrist pins 74 to the outer ends of the 
connecting rods '75. The inner ends of rods '75 
are bifurcated and connected by means of crank 
pins 77 to a crank disc 78 which is formed inte 
grally with master rod 76 and is provided with a 
hub section '79 journalled for rotation on crank 
pin 80. Crank pin 80 is provided with a shoul 
dered section 81 and a securing stud section 82 
which is threaded at its outer end and supported 
in crank case cover plate 83, being securely held 
in position by collars or nut 84 threaded on the 
end of crank pin section 82. Crank case cover 
plate 83 is provided with shouldered locating sec 
tion which extends into a central opening in hous 
ing end plate 85 and is secured in position by 
studs 86. End plate 85 is secured to housing 51 
by means of the securing bolts or studs 87. 
Formed integrally with the outer cylindrical 

walls of housing 51 is an arcuate extension 89 
in which combustion chamber 90 substantially 
circular in cross ‘section is formed. Chamber 90 
extends for a substantial distance around the pe 
riphery of the ‘cylindrical wall of housing 51 and 
communicates with the cylinder block receiving 
bore of housing 51 through a plurality of ports 
91. Threaded through a suitable boss 92 of ex 

‘ tension 89 is an ignition device or spark plug 93 
of any suitable and well known construction, and 
threaded into boss 94 of extension 89 is a priming 
cook 95 through which a suitable priming charge 
of fuel may be injected into chamber 90 for the 

i purpose of initiating operation of the mechanism 
as will more fully hereinafter appear. Formed 
through extension 89 are a series of openings or 
passages 96 through which cooling air or other 
suitable cooling ?uid may be circulated in opera 
tion of the device. , 
Formed integrally with extension. 89 and pro 

vided with a passage that communicates at one 
end with chamber 90 is a conduit 9'? which at 
its otherend is connected by means of a suit 

3 
able securing ?ange 98' to, andcommunicates 
with the upper end of arcuate chamber 100 
formed in the end wall of the ?y wheel receiv 
ing bore of housing 51. Located in the conduit 
9'7, Figure 3, is a Venturi section 101 shaped to 
o?er low resistance to the flow of fluids in the 
direction of the arrow, but to offer a high re 
sistance to ?ow of fluid in the opposite direction 
under the‘ in?uence of pressures developed in 
chamber 90 during ‘operation, and operating to 
prevent ignition of fuel mixtures to the left of 
section 101 in Figure 3, in a manner that will 
be readily understood by those skilled in the art. 
Annular chamber 100 opens into the ?y wheel 

and cylinder block receiving bore of housing 51. 
Formed in cylinder block 61 are the annularly 
spaced, laterally extending ports 102 which ter 
minate at their inner ends in cylinder chambers 
67 and are adapted to communicate with chamber 
100 in operation of the device. Formed in the 
end wall of housing 51 and adapted to register 
with ports 102 of cylinder sections 67 is an are 
shaped chamber 103 which at its upper end 
terminates in a suitable pipe connection 104 to 
which a suitable carburetor and throttle (not 
shown) of any well known type such as used in 
supplying and controlling fuel mixtures for in~ 
ternal motors is connected by suitable securing 
bolts (not shown). 
Formed‘ integrally with the cylindrical outer 

Wall of housing 51, opposite the combustion 
chamber 90, is an are shaped extension 105 in 
which the exhaust chamber 106 is formed. Con 
necting the exhaust chamber 106 with the in 
terior cylindrical wall of the fly wheel receiving 
bore of housing 51 are the ports 10'? curved to 
direct exhaust gases discharged from the cylin 
ders towards the exhaust outlet 108. Formed 
through extension 105 ‘are the openings or pas 
sages 109 for the circulation of cooling air or "i 
other coolingv ?uids in operation of the device. 
To lighten the fly wheel and cylinder structure if 
desired suitable chambers 110 may be provided. 
To start operation of my improved internal 

combustionmotor a suitable supply or charge of ' 
combustible fuel such as gasoline is charged into 
chamber 90 through. priming cock 95, and an ig 
nit-ing spark is passed between the points of plug 
93. As a result combustion of the fuel mixture 
will occur in chamber 90, and the resultant ex 
panding and burning gases will pass through 
ports or passages 91 into the cylinders 66 in com 
munication therewith. The pressure developed 
will cause relative reciprocation between the pis 
tons and cylinders causing rotation of cylinder 
block 61 and the parts connected thereto in a 
counter clockwise direction as indicated by the 
arrow in Figure 4. A suitable fuel mixture to 
maintain operation is supplied to chamber 103, 
and as cylinder sections 67 pass the chamber 103, 
the pistons move inward with relation to cylin 
ders 66 ‘and 67, and on this inward movement 
suitable mixtures of fuel will be drawn into the 
cylinders 67 by pistons 71 through ports 102 from 
chamber 103 and a suitable carburetor and fuel - 
supply connected to ?ange 104. As each succes 
sive ‘cylinder 66, passes the last port 91, a heated 
charge of expanding gases under pressure is 
sealed therein and will exert driving pressures 
causing rotation of the cylinder block and parts 
until it communicates with exhaust ports 10'? 
when the gases contained therein will be released 
and discharged through the chamber 106. Short 
ly after each cylinder comes into communication 
with the ports 107 relative outward movement 
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of its trunk piston structure will commence and 
thereafter as its port 102 passes out of communi 
cation with the chamber 103 a charge of fuel 
mixture will be sealed in its chamber 67 by the 
end wall of housing 51. As the rotation con 
tinues the relative outward movement of the 
trunk piston structure will continue and each 
successive piston section '71 will compress the 
fuel charge sealed in cylinder section 67, and each 
piston section 70 will discharge the exhaust 
gases in cylinder section 66 through its port 107 
into the exhaust passage 106. As each trunk pis 
ton approaches the outer end of its cylinder sec 
tions 66 and 6'1, port 102 will communicate with 
chamber 100 and the compressed charge of fuel 
in cylinder section 67 will be forced through 
chamber 100, conduit 9'7, and Venturi section 
101 into the chamber 90 where it will be ignited 
by contact with the burning gases contained in 
the chamber and the other cylinders 66 at that 
time in communication with chamber 90 through 
the ports 91. 
In operation the Venturi section 101 oifers 

substantially no resistance to the ?ow of fuel 
‘into chamber 90, but in well known manner, ex 
erts a large resistance to flow of gases in the 
opposite direction, and this action serves to pre 
vent ignition of fuel in the conduit 97 and cham 
ber 100. It will, however, be understood that if 
the Venturi section 101, is not utilized, and com 
bus tion extends back through conduit 97, and 
chamber 100 into the cylinders 67, the back pres 
sures on the piston 71 would not materially affect 
the rotation of the ?y wheel and cylinder block 

a as the toggle effect of the crank disc '78 and rods 
'75 together with the inertia of the rotating parts 
will be ample to readily overcome such back 
pressures. 

Rotation of the fly wheel or cylinder block 61. 
together with the pistons, connecting rods and 
crank disc about crank pin 80 will in this way 
continue, with a plurality of cylinders 66 at all 
times in communication with chamber 90 so that 
successive charges of fuel mixtures forced into 
.the chamber 96 will become ignited by the hang 
over from the preceding burning charge or 
charges. Continuous rotation of the parts and 
driving of shaft 62 will occur so long as a proper 
fuel supply is supplied to chamber 103 without 
the necessity of individual timed ignition and ex 
plosion of fuel charges in the individual cylinders 
as has heretofore been necessary in the operation 
of internal combustion engines. 
Having described preferred embodiments of my 

invention only, it will be apparent to those skilled 
in the art that wide variations may be made in 
the details thereof as de?ned, in the appended 
claims. 
Accordingly what is desired to be ‘secured by‘ 

Letters Patent and is claimed as new is:— 
1. In combination, a stationary housing, a cyl~ 

inder block 'rotatably mounted within said hous 
ing; a plurality of radially disposed cylinders in 
said cylinder block each having a reduced and 
an enlarged section; an eccentrically disposed 
crank pin supported by said housing; a crank disk 
rotatably mounted on said crank pin; reciprocat 
ing pistons having reduced and enlarged sections 
disposed in the reduced and enlarged sections of‘ 
said cylinders respectively; means operatively 
connecting said pistons with said disk and for 
maintaining a ?xed relative movement between 
said crank disk and said cylinder block; an arc 
uate ?uid inlet chamber through which ?uid is 
drawn into each cylinder by one section of its 

1,968,694‘ 
piston, an arcuate combustion chamber in coni 
muni‘cation with a plurality of said cylinders in 
all positions of said cylinder block, exhaust pas 
sages in communication with a plurality of said 
cylinders; and means to provide communication 
between said combustion chamber and said en 
larged sections. 

2. In combination, a stationary housing; a plu 
rality of cylinders arranged in axially aligned 
pairs of differing diameters rotatably mounted 
within said housing; pistons mounted for recip 
rocation in pairs of differing diameters in said 
cylinders; an eccentric crank structure rotatably 
supported from said housing; connections be 
tween said pistons and said crank structure com 
prising means for causing said crank structure 
to'maintain a ?xed path of movement with rela 
tion to said'pistons; and fluid inlet and outlet 
chambers in said housing in communication with 
a plurality of pairs of said cylinders in all posi 
tions of said cylinders. ’ 

3. In combination, a stationary housing; a cyl 
inder block rotatably mounted in said housing 
provided with a plurality of pairs of radially dis 
posed cylinders, the centers of each pair being 
disposed in the same plane; a plurality of pairs 
of pistons in said pairs of cylinders, each pair of 
pistons being operable in unison; means rotat 
able eccentrically with relation to said cylinder 
block; and connecting rods operatively connect- . 
ing said pistons with said means at least one of 
said connecting rods being rigidly connected to 
said means, arcuate inlet and outlet chambers 
for the inner set of cylinders; arcuate inlet and 
outlet chambers for the outer set of cylinders; 
and means to provide communication between 
said outlet chamber for said inner set of cylinders 
and said inlet chamber for said outer set of cyl 
inders. ' 

4. In combination, a stationary housing; a plu 
rality of pairs of cylinders rotatably mounted 
within said housing, the centers of each pair be 
ing in a common plane, a pair of pistons mounted 
for reciprocation in unison in each pair of said 
cylinders constituting inner and outer sets of pis- " 
tons; a crank structure rotatably supported from 
said housing in eccentric relationship to said cyl 
inders; connections between said piston and said 
crank structure comprising means for causing 
said crank structure to maintain a ?xed path of 
movement with relation to said pistons; an arc 
uate inlet chamber in communication with a plu 
rality of inner cylinders in all positions, arcuate 
inlet and discharge chambers for the outer cylin 
ders, and means for discharging fiuid compressed 
by pistons of the inner cylinders into the inlet 
chamber of the outer cylinders. 

5. An internal combustion engine comprising a 
plurality of rotatable motor cylinders; a plurality 
of rotatable ‘pump cylinders driven by said motor " 
cylinders; a common combustion chamber for 
said motor ‘cylinders and with which a plurality 
of said motor cylinders continuously communi 
cate in operation andin which combustion is con 
tinuous; a high pressure chamber for said pump 
cylinders; and a ?uid connection between said 
high pressure chamber and said combustion 
chamber through which combustion supporting 
substance is injected into said combustion cham 
her and through which substantial pressures 
tending to drive said pump and motor cylinders 
in a reverse direction may be transmitted from 
said combustion chamber in operation of the 
mechanisms. 

‘6. The combination ‘asset forth in claim 5 in ' 
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which ‘said motor and‘ pump‘cylinders are equal 
in number and arranged in pairs, each pair being 
rotatable in phase and unison. . - 

7. A rotary internal combustion engine com 
prising stationary combustion and exhaust cham 
bers; a plurality of rotary motor cylinders adapt 
ed to communicate successively with said cham 
bers; a plurality of said cylinders being in direct 
communication with each chamber in all posi 
tions; stationary low and high pressure cham 
bers; a plurality of rotary compressor cylinders 
adapted to communicate with said low and high 
pressure chambers‘ successively; and an open pas 
sage of substantial area between said high pres 
sure chamber and said combustion chamber. 

‘ 8. An internal combustion engine comprising a 
rotary cylinder block structure disposed in said 
housing; a plurality of motor cylinders in said 
block structure; a plurality of compressor cylin 
ders in said block structure; a piston in each of 
said cylinders; a stationary eccentric crank pin; 
reacting connections between said crank pin and 
said pistons; a power shaft driven by said block 
structure; a stationary combustion chamber for 
said‘ motor cylinders in which combustion is con 
tinuous; a stationary ‘high pressure chamber 
adapted to communicate successively with said 
compressor cylinders; ‘and an open passage of 
substantial area between said chambers. 

9. An internal combustion engine comprising 
a rotary motor mechanism including a plurality 
of cylinders and pistons therein; rotary‘pumping 
mechanism driven by said motor mechanism; a 
combustion chamber constantly in communica 
tion with a plurality of motor cylinders and 
wherein combustion is continuous during opera 
tion; and a ?uid connection between the high 
‘pressure side of said pumping mechanism and 
‘said combustion chamber through which com 
bu‘stion supporting substance is injected into said 
chamber under pressure and through which sub 
stantial pressures tending to drive said pump 
ing mechanism in a reverse direction may be 
transmitted from said chamber in operation of 
the mechanisms; the working area of said pump 
mechanism exposed to said pressures normally 
being substantially less than the working 
area-of said motor mechanism exposed to said 
combustion chamber pressures. 

10. An internal combustion engine comprising 
a power shaft; a rotary motor mechanism driving 
said power shaft and including a plurality of 
cylinders with pistons therein; pumping mech 
anism driven by said motor mechanism inde 
pendently of said power shaft; a single combus 
tion chamber constantly in communication with 
a plurality of said motor cylinders and wherein 
combustion is continuous during operation; and 
a ?uid connection between the high pressure side 
of said pumping mechanism and said combustion 
chamber through which combustion supporting 
substance is injected into said chamber under 
pressure and through which substantial pres 
sures may be transmitted from said chamber in 
operation of the mechanisms; the effective area 
of said motor mechanism in communication with 
said combustion chamber normally being sub 
stantially greater than the e?ective area of said 
pump mechanism in communication with the 
high pressure side thereof. 

11. An internal combustion engine compris 
ing a plurality of rotatable motor cylinders; a 
plurality of rotatable pump cylinders driven by 
said motor cylinders; a common combustion 
chamber for said motor cylinders wherein com 

5 
bustion is‘ continuous during operation and with 
which a ‘plurality of‘ said motor cylinders con 
tinuously communicate in operation; a high 
pressure-chamber for said pump cylinders; and 
a ?uid connection between said high pressure 
chamber and said ‘combustion chamber through 
‘which combustion supporting substance is in 
jected into said combustion chamber and through 
which substantial pressures tending to drive said 
pump and motor cylinders ina reverse direction 
may be transmitted from said combustion cham 
her in operation of the mechanisms, the effec 
tive area of said pump cylinders in communica 
tion with said high pressure chamber normally 
being less than the effective area of‘ said motor 
cylinders in communication with said combus 
tion chamber. ‘ 

12. The combination as set forth in claim 11 
in which said motor and pump cylinders are 
equal in number and arranged in pairs, each pair 
being rotatable in phase and unison. 

13. A rotary internal combustion engine com 
prising a stationary combustion chamber where~ 
invcombustion is continuous during operation; a 
stationary exhaust chamber; a plurality of rotary 
motor cylinders adapted to communicate succes 
sively with said chambers; ‘ stationary low and 
high pressure chambers; a plurality of rotary 
compressor cylinders adapted to communicate 
with said low and‘high pressure chambers suc 
cessively; and an open passage of substantial 
area between said high pressure chamber and 
said combustion chamber, the eifective area of 
said motor cylinders in communication with said 
combustion chamber normally being greater than 
the effective area of said pump cylinders in com- 
munication with said high pressure chamber. 

14. An internal combustion engine comprising 
a stationary housing, a rotary cylinder block 
structure disposed in said housing; a plurality _ 
of motor cylinders in said block structure; a plu 
rality of compressor cylinders in said biock struc— 
ture; a piston in each of said cylinders; a sta~ 
tionary eccentric crank pin; reacting connections 
between said crank pin and said pistons; a power ; 
shaft driven by said block structure; a stationary. 
combustion chamber for said motor cylinders 
wherein combustion is continuous during opera 
tion; a stationary high pressure chamber adapt 
ed to communicate successively with said com 
pressor cylinders; and an open passage of sub 
stantial area between said chambers, the effective 
area of said pump cylinders in communication 
with said high pressure chamber being less than 
the effective area of said motor cylinders in com 
“munication with said combustion chamber. 

15. An internal combustion engine comprising 
a motor mechanism having movable power de~ 
livering parts; a pump mechanism directly con 
nected to and driven by said motor mechanism; 
a combustion chamber for said motor mecha~ 
nism wherein combustion is continuous during 
operation; a direct connection between the high 
pressure side of said pump mechanism and said 
combustion chamber through which a combus 
tion supporting substance under pressure is in 
jected into said chamber; and a connection be 
tween said chamber and the power delivering 
parts of said motor mechanism to thereby drive ' 
said motor, said mechanisms and connections 
being so proportioned that total area of the 
power-delivering parts exposed to pressures from 
said combustion chamber is substantially greater 
than the total area of the movable part of saidv 
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6 
pump mechanism so exposed, whereby reverse 
movement of said engine is prevented. , 

16. The invention as de?ned in claim 15 where 
in said motor mechanism comprises a rotatable 
cylinder block having a plurality of radially dis 
posed cylinders therein, with pistons in said cyl 
inders forming the power~delivering parts 
thereof. 

17. The invention as de?ned in claim 15 where 
in said motor mechanism comprises a rotatable 
cylinder block having a plurality of radially dis 
posed cylinders therein; pistons in said cylinders 
forming the power-delivering parts thereof; and 
said pump includes a plurality of cylinders with 
pistons therein; said connections with the com 
bustion chamber being so arranged that normally 
a plurality of said motor pistons communicate 
with said chamber simultaneously with a lesser 
number of pump pistons. 

18. An internal combustion engine comprising 
a motor mechanism having a plurality of power— 
delivery parts adapted to receive actuating pres 
sures; a pump mechanism driven by said motor 
mechanism having a plurality of movable ?uid 
delivery parts; a permanently closed combustion 
chamber in which during power delivering op 
eration fuel is continuously in the process of 
combustion to create therein substantial pres 
sures; means connecting the movable delivery 
parts of said pump to said chamber to maintain 
a combustion supporting mixture therein; and 
means connecting the power-delivery parts of 
said motor to said chamber to receive therefrom 
power impulses due to the substantial pressures 
continuously maintained therein, said connec 
tions being so arranged that the number of said 
power-delivery parts of said motor communicat 
ing with said chamber normally is greater than 
the number of movable delivery parts of said 
pump. 

1,968,694 
19. In combination, a stationary housing, a ro 

tary cylinder block within. said housing, a plu 
rality of radially disposed cylinders in said block 
and in a common plane, an eccentrically dis 
posed stationary crank 'pin, a crank disk mounted 
on said pin, reciprocating pistons in said cyl 
inders, connecting rods connecting said pistons 
With said crank disk and preventing relative 
rotation between said disk and cylinder block, 
an arcuate ?uid inlet chamber communicating 
with a plurality of cylinders in all positions of 
said cylinder block, and an arcuate ?uid outlet 
chamber communicating with a plurality of cyl 
inders in all positions of said cylinder block, 
whereby ?uid under pressure in said inlet cham 
ber may react directly against a plurality of 
said pistons at all times. 

20. An internal combustion engine comprising 
a rotary motor mechanism; a rotary pump mech 
anism; said motor and pump mechanism com 
prising a rotary cylinder block having a plurality 
of radial cylinders therein, pistons in said cyl 
inders, an eccentric crank pin, a crank disk on 
said pin, pistons in said cylinders, connecting 
rods between said crank disk and pistons, and 100 
means to prevent relative rotation between crank 
disk and said cylinder block; an arcuate com 
bustion chamber for said motor mechanism 
wherein combustion is continuous during opera 
tion, said chamber being in communication with 105 
a plurality of motor cylinders in all positions; 
and a ?uid connection between the high pres 
sure side of said pump mechanism and said 
combustion chamber through which combustion 
supporting substance is injected into said cham- 110 
her and ignited at once, the energy of movement 
of the parts being su?icient to overcome the tend 
ency to drive the pump in reverse direction by 
back pressure through said ?uid connection. 

WILLIAM E. LEIBING. 
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