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UNITED STATES PATENT OFFICE 
2,263,361 

NTERNAL COMBUSTON ENGINE 

Robert Lawrence, Jr., New York, N. Y. 
Application March 1, 1940, Serial No. 32,763 

(CI, 123-17) 3 Claims. 

This invention relates to a rotary internal 
combustion engine. 
A primary object of the invention is the pro 

vision of a rotary internal combustion engine 
which is simple in construction, involving a min 
imum number of parts while at the same time 
possessing maximum power and efficiency. 

Still another aim is the formation of a rotary 
internal combustion engine in which the heat of 
combustion and friction is rapidly dissipated and 
which is of a construction facilitating assembly 
and disassembly of the cooperating elements 
Composing Same. 
Yet another purpose of the invention is the 

production of a rotary internal combustion en 
gine. Wherein retention of residual gases with 
attendant dilution of fresh charges is completely 
eliminated. 
A still further object is the provision of a ro 

tary internal combustion engine which provides 
a more complete expansion cycle With an ac 
companying lower exhaust temperature and 
preSSure. 

For a more complete understanding of the 
nature and objects of the invention, reference 
will be had to the following drawings, wherein: 

Fig. 1 is a view partially in side elevation and 
partially in transverse section of the internal 
combustion engine in accordance with a pre 
ferred embodiment of the invention. 

Fig. 2 is an enlarged fragmental transverse 
Section disclosing in particular the relation be 
tween one of the pistons carried by a rotor and 
the stationary casing. 

Fig. 3 is a section in a plane substantially as 
represented by the line 3-3 in Fig. 2. 
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Fig. 4 is an edge elevation of the complete 
engine. 

Fig. 5 is an enlarged view partially in eleva 
tion and partially in Section in a plane repre 
sented by the line 5-5 in Fig. i. 

Referring now in detail to the drawings by 
the use of reference characters, and wherein 
like characters designate like parts in the dif 
ferent views, 0 designates a stationary casing 
and which for the sake of expeditious assembly 
is preferably constructed of upper and lower sec 
tions 08 and Ob respectively. The sections a 
and 0 have diametrical mating faces outside 
the pressure zones and are removably connected 
together in metal to metal contact by means of 
bolts if extending through apertures in nating 
flanges 2 of the sections. The lower casing sec 
tion Ob is provided with opposed flanges 3 for 
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Rotatably mounted within the casing () is a 
rotor 5 which includes a concentric rim 6 and 
a side disk 7, the disk being secured to a power 
shaft 8 rotatably mounted in suitable bearings. 
The casing 0 includes a cylindrical base portion 
9, concentric to shaft 8, which portion and 

the rotor rim 6 are provided with cooperating 
circumferential grooves and projections repre 
sented at 20 for forming an effective gas seal 
between the casing and rotor. The base portion 
9 of the casing is substantially axially coexten 

sive with the rotor rim 6 and rests directly 
thereon for a substantial circumferential dis 
tance at diametrically opposed locations as in 
dicated at 2 in Fig. 1. From these points the 
base portion 9 is gradually displaced outwardly 
for a Substantial width thereof to the joining 
plane of the sections 08 and Ob. From such 
plane the extended base portion in the form of 
an outer wall 22 extends concentrically and in 
radially spaced relation to rim 6 together with 
which and the opposed side walls 23 providing 
circumferential combustion chambers 24 having 
end closing walls 25. Each combustion chamber 
24 is provided with an exhaust port 26 adjacent 
the junction of sections (a and Ob and the 
Casing 0 further includes a right angular wall 
27 in Spaced relation to walls 22 and 23 extend 
ing from the exhaust ports 26 to the end walls 
25 and providing water cooling jackets for the 
Combustion chambers, the cooling water outlets 
28 being shown in Figs. 1 and 4. 
A piston segment 29 is carried by the rotor 5 

for cooperation with each of the combustion 
chambers 24. The pistons 29 are diametrically 
Opposed and each is pivotally mounted at one end 
thereof on a removable pin 30 suitably supported 
by the rim. 6 of rotor 5 adjacent one end of a 
slot 3 therein. 
Each of the pistons 29 includes an outer arcu 

ate wall 32, side walls 33, a base plate 34 inter 
mediate the side walls 33 and concentric with 
rim. 6, a forward sloping wall 35 and lateral 
flanges 36. It is to be particularly noted that 
the Wall 32 and plate 34 diverge from the pivot 
pin 30 and that walls 32 and 35 merge into a 
body portion 37 which is provided with a recess 
38 for a sealing ring expansion spring assembly 
39. The piston 29 possesses recesses in the top as 
well as the sides opposed to the body portion 3 
and a U-shaped sealing and impact cushioning 
ring 40 is seated in each of the recesses. Each 
ring 4 has a centrally depending projection 4 
engaged by a bar 42 in recess 38. The bar 42 is 

attachment to fixed supports by means of bolts 14. 55 yieldingly urged upward by a plurality of coil 
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springs 43 resting on a plate 44 which is held 
in the recess by means of a pin 45. The pistons 
29 are rotatable With the rotor 5 and are nor 
mally urged outwardly about the pivot pins 39 
by any suitable means such as coil springs 46 
encircling the pivot pins and engaged with the 
pistons and rotor rim 6. The springs 46 While 
not sufficiently capable of holding the pistons in 
position during their explosion movement, do 
maintain the outer walls of the pistons against 
the base portion 9 or merging outer walls 22 
Of the casing during rotation of the rotor 5. 
The Wall 25 of each combuston chamber 24 is 

tapped for the reception of a spark plug 47 and 
Secured to one of the side walls of the casing 
adjacent each Wall 25 by means of bolts 48 is 
a bracket 49 provided with a fuel inlet connec 
tion 50 which communicates with the respective . 
chamber 24 immediately within the Wall 25, 
Which Wall is provided with a sloping inner sur 
face 5 for a purpose later described. The ad 
mission of pre-compressed fuel charges into each 
Of the chambers 24 is controlled by a valve 52 
which is operated in proper time sequence by 
means of a rocker arm 53 pivotally connected at 
54 to an extension 55 from the bracket 49. A 
rod 56 is pivotally connected at 57 to one end 
of the arm 53 and a rod 58 is pivotally connected 
to the other end of the arm. The rod 59 car 
ries or is suitably connected to the valve 52 and 
the rod 58 projects into the path of a cam 59 
rigid with the side disk 7 of the rotor 5. As 
the rotor 5 rotates within the casing 0 the 
pivotally mounted pistons - 29 are maintained in 
engagement With the outer wall of the casing by : 
the springs 46. 
As indicated by dotted lines in Fig. 1, each of 

the pistons moves through the locations 2 with 
the major portion thereof within the rim of the 
rotor, that is, the piston is forced by base por 
tion 9 of casing 9 radially inward through the 
rim slot 3 against the action of the spring 46. 
Upon reaching the ignition end of the chamber 
24 the piston will swing outwardly in the slot 
3 into Such chamber, sudden impact against the 
Outer Wall 22 of the chamber being avoided by 
the gradual riding upward of the wall 35 of the 
piston on the inner inclined surface 5 of the 
Wall 25. The rings 40 being normally urged 
beyond the Outer walls of the piston also act to 
Cushion the engagement of the piston with the 
chamber walls. While the springs 46 urge the 
pistons outwardly they are insufficient to hold 
the pistons when subjected to the fuel charge ex 
plosions and therefore a pair of rollers 60 and 
6 are Supported radially inward of each cham 
ber 24 and in such position as to Successively 
engage the plate 34 of the respective pistons and 
thereby positively maintain the piston within 
the combustion chamber during the working 
Stroke thereof. 

It is to be particularly noted that the plate 
34 and flanges 36 are transversely continuous at 
the front end of each of the pistons, such trans 
Versely continuous portion extending beyond the 
Wall 35 and being provided with projections 63 
received in corresponding recesses in rim 6 and 
furthermore the flanges 36 are provided with 
circumferential projections 64 received in cor 
responding recesses in the rim 6. These pro 
jections and recesses come into engagement as 
the pistons Snap into the combustion chamber 
24 and provide a gas seal between the rotor rim 
and pistons, the rings 40 forming a seal against 
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tons. The hollow interiors at the pistons 29 
between their pivots 30 and the flanges 36 are 
open on opposite sides of the plate 34 as is in 
dicated in Fig. 3 whereby heat is rapidly dis 
sipated within the rim 6 of the hollow rotor 5. 
Thus by the provision of the Water cooling jack 
ets together with the hollow constructions of 
the rotor and pistons a highly efficient cooling 
system is provided. 
In operation the fresh charge is drawn into 

the intake of a simple reciprocating or other 
positive displacement compressor, from the usual 
carbureting device and then compressed to a 
predetermined amount in an intake manifold, 
The charges enter the chambers 24 between the 
walls 25 and 35 through the fuel-air intake mani 
fold connections 50 and the corresponding valves 
52. This charging begins at the instant the pis 
tons enter the chambers and contact the Walls 
22. The charging operation is maintained the 
requisite length of time, governed by the length 
of the cams 59, and in turn, governed by the pre 
determined volume of compressed fuel-air mix 
ture required per working impulse. At the time 
the valves 52 close ignition through plugs 47 
takes place, and the pistons are driven through 
the working impulse until they pass the exhaust 
ports 26, where the products of combustion es 
cape. This operation produces four Working im 
pulses per revolution of the rotor f3, or, in other 
words, one twin power impulse every 180 degrees 
at rotor rotation. 
The invention, however, is not limited to two 

pistons as four or more may be provided with 
a corresponding greater number of Working in 
pulses per revolution of the rotor. Residual 
gases are completely eliminated from the com 
bustion chambers 24 due to the complete occu 
pation at the chambers by the pistons when in 
working position therein. The improved engine 
in accordance with this invention provides for 
a more complete expansion of gases as follows: 
The charge is assumed compressed in a com 

preSSOr having a capacity of six times the Volume 
of the combustion spaces when the pistons have 
moved through the distance during which the 
valves 52 are open as governed by the length 
of the cams 59. From this point to the exhaust 
ports 26 is the length of expansion which in the 
specific design illustrated is fourteen times the 
volume of the compressed charges in the con 
bustion Spaces when the valves 52 close and ig 
nition begins. This is equivalent to a compres 
Sion ratio of six to one and an expansion ratio 
of fourteen to one. The compression and expan 
sion ratio relationships can be any pre-deter 
mined value, and the engine measurements made 
to suit. The limit to compression is, of course, 
a point safely below the temperature of com 
pression-ignition of the fuel-air mixture, and 
the expansion limit is governed by the Volume of 
compressed fuel-air mixture desired and the ex 
pansion space available around the periphery of 
the casing 0. 
While I have disclosed but a single Specific 

embodiment of my invention, such is to be con 
sidered as illustrative only, and not restrictive, 
the scope of the invention being defined in the 
Sub-joined claims. 
What I claim and desire to secure by Letters 

Patent is: 
1. A rotary internal combustion engine com 

prising a stationary casing having a cylindrical 
base portion, spaced circumferentially extending 
combustion chambers opening through the base 
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portion, a rotor including a concentric rim in 
continuous bearing engagement with the base 
portion and having circumferentially elongated 
slots corresponding in number to the combustion 
chambers, pistons pivotally supported at corre 
sponding ends to the rim and successively mov 
able through the slots into and out of the Com 
bustion chambers upon rotation of the rotor, 
the pistons including base plates supported with 
in and concentric with the rim. When the pis 
*ons are in the combustion chambers, Spring 
means a SSociated with the pivotal connections 
)f the pistons for urging same into the combus 
tion chambers, rollers radially inward of the 
combustion chambers for engaging the base 
plates to hold the pistons in the combustion 
chambers, and cooperating cam surfaces on the 
pistons and Walls of the combustion chambers 
to urge the pistons out of the chambers against 
the action of said Spring means. 

2. A rotary internal combustion engine ac 
cording to claim i together with projections Sup 
ported by said base plates for entering corre 
Sponding receSSes in said rim at opposite sides 
and adjacent the ends of said slots distant from 
Said piston pivotal connections for providing a 
gaS seal between the pistons and rim. 
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3. A rotary internal combustion engine com 

prising a stationary casing having a cylindrical 
base portion, spaced circumferentially extending 
combustion chambers opening through the base 
portion, a rotor including a concentric rim and 
a disc secured at its center to a power shaft, 
a plurality of pistons corresponding in number 
to the combustion chambers and pivotally sup 
ported by the rim for successive movement into 
and out of the combustion chambers, a gas inlet 
at the advance end of each combustion chamber, 
a bracket secured to the casing adjacent the 
advance end of each combustion chamber, a 
rocker arm pivotally connected intermediate its 
ends to the bracket, a valve for controlling the 
inlet and having an actuating rod pivotally con 
nected to one end of the rocker arm, a rod slid 
ably supported by the bracket and having one 
end thereof pivotally connected to the opposite 
end of the rocker arm and with the free end 
thereof adjacent the disc and cams supported 
by the disc for engaging the free ends of the 
slidably mounted rods upon rotation of the rock 
er for controlling the admission of gas to the 
combustion chambers. 

ROBERT LAWRENCE, JR. 


