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UNITED STATES PATENT OFFICE 

28, 1944, Serial No. 542,501 
2 Claims. (C1. 123-18) 

... This invention relates to internal combustion 
engines; and particularly to the type wherein the 
motion of oscillating: pistons is converted into 
retary motion of a drive shaft. This applica 

Substitute for my application Serial No. 
led January 6, 1941. . . . ; 
l, combustion; enginess of this general 

re: well known and have not proven com 
lly feasible due possibly to certain inher 

aults of design. This is particularly. true 
Fespect to the specific mechanism normally 

- provided for converting the oscillating motion 
of the pistons 
shaft. . . . . 
In some instances, combustion engines of this 

general types omit entirely any mechanism for 

into rotary motion of the drive 

converting the oscillating motions of the pistons 
into rotary motion. of the drive shaft, and mere 
ly, provide an external oscillating drive or crank 
shaft to which the necessary mechanical con 
nections must then be made. In other, instances, 

is the oscillating motion of the pistons is converted 
to rotary: motion by various means external of 

i.engine: casing, such as: pitmans connected to 
oscillating cranks and thence to other cranks, 
etc. It is obvious that in any of the above cases 
not only is considerable power lost through fric 
tion of the additional parts but more important, 
additional stresses and :torsional forces are set 
up requiring stronger and heavier parts; and re 

5. 

20 

bustion engine of the type described in Which the 
means for converting the oscillating motion of 
the pistonSto; rotary motion of the 'driving Or. 
crankshaft lies in the same general plane as the 
pistons. - - - - - 

A further object...is to provide: a strong, com 
pact, and completely self-contained power unit 
consisting of a; plurality of pistons and a single 
throw crankshaft directly connected by a single 
bearing, thus eliminating Connecting, rods, pit 
mans, etc. . ; ... : , - . 
A further object is to.provide novel means: for 

maintaining high compression in the combustion 
chambers; by a novel: arrangement and assembly 
of the parts, thereof. 

: A further, object.is the provision of novel pack 
ing means for the arcuate: pistons to ensure a 
gas-tight Seal, between the: four sides of the pis 
ton and the cylinder and its side, Walls. 
...A. further object is the provision of an internal 
combustion engine of the type, described wherein 
the number and arrangement of the component 
parts are reduced and simplified whereby, con 
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Sulting. generally, in larger and bulkier machines 
per rated horsepowers in which the maintenance 
requirements are considerably greater. 

It is, accordingly, the chief object of this in 
vention to provide an efficient, compact engine 

which will convert the power generated on the 
heads of the oscillating pistons to rotary motion 
of a driving or crankshaft without the disadvan 

further object is to provide an internal com 
ngine which will convert the oscillating 
the pistons into a rotary motion of the 

tages hereinbefore set forth. 

crankshaft by means of only these two 
ng parts, 
tither object is to provide an internal com 

engine of the type described wherein the 

strains oritorsional forces thereon. 
A further object, is to provide an internal com 

bustion engine, wherein, an oscillating piston unit 
is directly connected by a sliding or rolling bear 

racrank pin so as to produce rotary mo 

35 
re, which is completely self-contained, and 
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55. 

struction of the apparatus as a whole results 
in material reduction in initial cost, operation 
cost and cost of maintenance and repair. 
... Other objects and advantages of the invention 
will become apparent during the course. Of the 
following description. . . 

;In the drawings I have disclosed one embodi 
ment of the invention. En this showing: . 

Figure.1 is a front, elevation of the invention, 
Figure 2 is a rear elevation thereof, 
Figure:3 is a central vertical section taken per 

pendicular to the axis of oscillation of the engine, 
Figure. 4 is a section taken online-4-4s of Fig 

ure.1, . . . . . . 
Figure 5 is a section rtaken. Online 5-5. Of Fig 

urel, 
Figure 6 is a perspective view of the rocker unit 

showing one of the pistons, mounted...thereon, 
Figure.7isia-perspective:view. of the crankshaft, 

and . - - 

:Figure 8 is a perspective view of...a packing, for 
the pistons. 

Referring to the drawings it will be-noted that 
the engine: comprising the present invention is 
formed of five: main parts, namely, a cylinder 
block 0, a front head flairearhead 2, a rocker 
assembly fis; and a counterbalanced crank; shaft. 
4. As will become, apparent, the rocker and 
crank shaft, cooperate with each other to convert 
oscillating movement of the rocker unit, into 
rotary movement of the crankshaft. It also will 
become apparent that of the five-main component 

  

  

  

  

  

  

  



2 
parts of the engine, only two are movable, namely, 
the rocker unit and crank shaft, thus providing 
an extremely simplified and compact power unit 
which, due to the arrangement of the parts as 
Will be described, eliminates the difficulties of 
design and transmission of generated power 
usually encountered in internal combustion en- . 
gines of this general type. - 

Referring to Figure 3 it will be noted that the 
cylinder block comprises inner and outer cylin 
drical walls 5 and 6 respectively and these walls 
are concentric to each other. 

6' for Securing the engine to a Suitable Support. 
While an engine of the stationary type has been 

5 

IO 

The outer wall 15 
is shown as being provided with an-internal base 

illustrated, it will be obvious that the engine is . 
capable of any use to which an internal combus- . 

The cylinder block is tion engine can be put. 
provided at diametrically opposite points with 
integral connecting webs 7 and 8 between the 
inner and outer walls- 15, and 6 to define two 
substantially semi-circular chambers 9 and 20 
to receive the pistons to be described. 

In the embodiment of the invention illustrated 
firing occurs in the upper part of the engine, as 
will be described, and to assist in dissipating 
heat, the block O is provided with radiating fins 
2 while the front and rear walls and 2 are 
provided with similar fins 22. For a reason to 
be described, the inner wall 6 is provided with 
diametrically opposite openings 24, and between 
these openings an arcuate web 25 extends, this 
web being cast integral with the wall 6 and 
forming with the upper portion of such Wall a 
space 26 for the passage of air through the engine. 
The portion of the wall 6 defining the top of the 
space 26 is also provided with radiating fins 27. 
The front and rear Walls and 2 are bolted to 
and against opposite faces of the block 0 by 
suitable bolts 28 to form, in effect, an integral 
casing unit. The contacting faces of the elements 
of this unit are ground and lapped to provide a 
leak-proof joint for a reason which will become 
apparent. 
The rocker 3 comprises a central Substantially 

arcuate body 29 having diametrically oppositely 
projecting arms 30 for a purpose to be described. 
The body of the rocker is provided with aligned 
supporting shafts 3 (Figures 4 and 6) arranged 
axially of the cylinder block and supported in 
bearings 32 mounted in aligned cylindrical exten 
sions 33 formed integral with the respective front 
and rear plates if and 2. Axially through the 
shafts 3 ? are respectively drilled passages 34 and 
35. (Figure 4) and these passages are offset from 
each other to communicate with upper and lower 
passages 36 and 31 drilled parallel to each other 
through the body 29 and arms 30. The passages 
34 and 35 communicate respectively with inlet 
and outlet fittings 38 and 39 connected to a suit 
able heat exchanger for the circulation of Water 
through the engine in a manner to be described. 
The fittings 38 and 39 have their inner ends 
formed as packing glands slidable on the ends 
of the cylindrical extensions 33 and provided with 
the usual packing as shown in Figure 4... Each 
fitting is connected to the adjacent plate. or 
f2 by bolts 38' which may be taken up to com 
press packing in the fittings. The radially outer 
ends of the passages 36 and 37 communicate with 
each other as at 40 (Figure 3). but the end por 
tions of the passages 36 are blocked off as at 4 
to prevent the passage of water radially Out-. 
wardly through the passage 36 and thence down 
wardly through the connections 40. Each con 
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nection 40 has an inlet port 42 while a similar 
port 43 is provided for each end of the passage 36. 
The crank shaft 4 is arranged below and par 

allel to the axis of the rocker unit and is jour 
naled in bearings 44 mounted in cylindrical ex 
tensions 45 formed integral with the respective 
plates and 2. The crank shaft is shown in 
the present instance as a single throw shaft and 
the single crank 46 of the shaft is rotatable in 
a bearing block 47 reciprocable in a radial slot 
48 formed in the bottom portion of the body 29 
of the rocker. It Will be apparent that this con 
nection between the rocker and the crank 46 
provides means for translating the rocking move 
ment of the rocker 3 into rotary movement of 
the crank shaft. The crank shaft is suitably 
counterbalanced as at 49 (Figures 4 and 6) and 
one end of the shaft may be notched as at 50 to 
provide Suitable means for Operating a timer 
(not shown). 
Pistons 5 and 52 are mounted in the respec 

tive chambers 9 and 20 and oscillate in Such 
chambers. It will be apparent that the pistons 
are arcuate in contour and correspond in croSS 
sectional shape to the cross-sectional shapes of 
the chambers in which they are arranged. The 
piston 5 divides the semi-circular chamber 9 
into a compression chamber 53 and firing cham 
ber 54, while the piston 52 similarly divides the 
semi-circular chamber 20 into a compression 
chamber 55 and firing chamber 56. Each of the 
two piston structures is mounted on one of the 
projecting arms 30 of the rocker structure as 
shown in Figures 3 and 6. 
The upper end of each piston is provided with 

an inner wall 57 spaced from the outer wall of 
the piston to provide a water space 58. The radi 
ally outer portion of each space 58 communicates 
with one of the openings 42 (Figure 3) while the 
radially inner portion of each space 58 communi 
cates with one of the ports 43. Accordingly it 
will be apparent that Water flowing through pas 
sages 36 Will flow through the circulating Space 
58 of each piston, through ports 43 and thence 
from port 42 of each piston to be returned to the 
source through passages 37 and 35. 
The two face plates and 2 are lapped and 

ground to provide an accurate fit against the 
Sides of the piston while the radially inner and 
outer Surfaces of the pistons are accurately fitted 
to the corresponding walls of the block O. In 
practice therefore, it has been found that a sub 
Stantially leak-proof contact is provided between 
the pistons and cylinders. However, to further 
provide against leakage of pressure and possible 
oil pumping, the pistons may be provided with 
the novel sectional packing rings as shown in 
Figure 8, each ring being designated as a whole 
by the numeral 60. If desired, the end of each 
piston adjacent its combustion chamber may be 
provided with three rings while the compression 
end of each piston may be provided with two rings, 
although it will be obvious that any desired num 
ber of rings may be employed. Referring to Fig 
lure 8, it will be seen that each packing ring com 
prises four elements 6 f which may be similarly 
constructed and in fact, if the pistons are square 
in cross-section, the packing elements 6 may be 
identical. Each packing element 6 is provided 
at One end with a notch 62 and at its other end 
With a projecting tongue 63 receivable in the 
notch 62 of the next adjacent packing element 6. 
These elements, when assembled, form a perfect 
Square or other rectangle having an external 
shape identical with that of the piston with which 



; : may be provided with a sloping 

the packing unit is associated. Each packing 
element 6 is preferably backed p: by. leaf spring 6l. i. 
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suitable 
the plate, in the two-cylinder embodiment 

of the invention shown, is provided with a pair 
of arcuate plates 64, having flanges 65 (Figures. 1. 

...therefore forms with the plate: if an arcuate, 
chamber 66, for the passage of the combustible: 
mixture from the compression end of each cylin 
der to the combustion end thereof." Each cham ber 66 has its lower end communicating with the 
adjacent compression chamber 53-or 55 through 
suitable ports 67 in the plate. f to receive com 
pressed fuel from the chamber 53 or 55. It will 
be noted that the ports 67 communicate, with the 
compression chambers: 53 and 55 adjacent the 
lower limits thereof so that the combustible: mix 
ture will be released from the compression cham 
bers only at the approximate point of maximum 
compression. The fuel is admitted into the com 

... pression chambers 53 at a higher point, the plate 
t2:(Figure 2) being provided with admission ports 
68 for theirespective compression chambers 53 
and 55. The relative locations of the ports 67 and 68 are apparent in Figure. 1. 

. . . As shown in Figures. 1 and 5 each passage or 
duct 66 communicates at its upper end through 
ports, 69 with one of the combustion chambers. 

. 54 or 56, and it will be apparent that the ports. 69 
communicate is with the respective combustion 
chambers when the pistons are adjacent the lower 
limits of their strokes, at which time the scaveng 
ing: of the combustion chambers, likewise takes 
places. In other words, the engine shown in the 

5. 

10. 

5. 

20. 

30. 
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: drawings is a two-stroke cycle engine, although 
it will be obvious that the structural characteris 
tics and advantages of the construction readily 40. 

may be embodied in engines of other types such 
as the four-stroke cycle or Diesel-type engine. In 
order to prevent direct straight line communica 
tion across each combustion... chamber between 
the intake openings. 69 and the exhaust openings 
TO (Figure 5); the upper end of each of the pistons 

iwal f to form: 
baffle surface T2:... . . . . . . . . . . '. '-- . . . . . . . 

:As indicated above, each combustion chamber 
is provided with exhaust ports 10: which are 

... opened by the respective pistons, adjacent the 
lower limits of their strokes. As shown in Figures 
2 and 5; the exhaust ports communicate with an 
exhaust: manifold is flanged as at 72 for connec 
tion with a suitable exhaust pipe (not shown).- 
The wall f f is provided with a pair of threaded 

openings: 73 to receive ignition plugs 74 and the 

45 

3. 
reciprocation of the pistons. A suitable charge 
forming device, as previously stated, may be used. 
to supply fuel through the ports: 68 (Figures 1 and 
2); into the chambers 53 and 55. Assuming that 
the rocker is turning in a counter-clockwise di 
rection the movement of the piston 5 will create. 
a partial vacuum in the chamber 53. A partial 
Vacuum will be created in the chamber 53 and the 
pressure in this chamber will continue to drop 
until the lower end of the piston 5 uncovers the 
adjacent port 68, at which time a fuel charge; Will 
rush into the chamber 53. When the oscillating 
movement of the rocker:reverses, the pistons, Will 
start to turn in a clockwise direction, and move 
ment of the lower end of the piston across the 
corresponding port. 68 will close this port and trap 
the fuel charge in the chamber 53. At this time. 
it should be noted that the upper ports 69 (Fig 
ures 1 - and 5) will be closed and accordingly 
counter-clockwise turning movement of the piston. 
5 will compress the charge in the chamber 53 
and in the duct 66 (Figure 5). As soon as the 
upper end of the piston 5 uncovers the corre 
Sponding intake opening 69 compressed fuel will 
rush into the combustion chamber and this action 
takes place simultaneously with the exhausting of 
burned gas through the corresponding port T.O. 
(Figures 2 and 5). The rush of unburned gas di 
rectly across the cylinder from the port 69 to the 
port 70 will be prevented by the baffle 72 (Figure 
6) in accordance with conventional two-stroke. 
cycle practice. . . . . . . . . . . . . 
When the oscillating movement of the rocker 

again reverses and the rocker starts to turn in 
a counter-clockwise direction, the previously de 
scribed operations will be repeated with respect 
to the compression chamber 53, while the fresh 
charge of fuel in the combustion chamber 54 will 
be compressed. Slightly ahead of the point at 
which the upper end of the piston 51 reaches its 
upper and inner limit of movement, the timer of 
the ignition system will cause the charge to be: 
exploded to start to turn the rocker in a clock 
Wise, direction, the burned fuel again escaping. 
through the exhaust port 70 of the combustion. 
chamber 54 when the exhaust port is opened by 
the upper end of the piston 5t, as explained above. 

50 

55 

It will be obvious that all of the operations de 
scribed with respect to the piston 5? likewise take 
place with respect to the piston 52 and need not 
be particularly described. The only difference 
between the function of the parts associated with 
the two pistons is that the functions of the two pistons take place alternately, the charge in the 
chamber 54 exploding and expanding while the 
piston 52 is moving upwardly to create a partial 
vacuum to induce the necessary flow of fuel into 

location of these plugs is shown in Figure 1 ad 
jacent the upper and inner limits of the combus 
tion chambers 54 and 56. The plugs is are con trolled by any suitable type of ignition system 

60 

and since the engine obviously may be used with 
any conventional type of ignition system, such 
system has not been illustrated. For a similar 
reason: no carburetor or other charge forming 
device has been illustrated since it is obvious that 
any desired type-of-charge forming device or de 
vices may be employed for supplying the com 
bustible mixture to the engine through the 
The operation of the engine is as follows: 
Rocking movement of the rocking unit 3 ob 

viously alternately expands and contracts the 
compression chambers 53 and 55upon the arcuate. ". ... "...wik: '' . 

the chamber 55. Similarly, the fuel charge in the 
combustion chamber 56 explodes and expands si 
multaneously with the creation of a partial vac-. 
uum in the compression chamber 53 to induce the flow of fuel into such chamber. 
It will be obvious that the oscillating move 

ment of the rocker 3 takes place to the extent. 
65 necessary to move the axis of the crank 46 lat 

erally of the vertical center of the crankshaft a 
distance equal to the offsetting of the crank from 
the crank shaft. Accordingly the oscillating, 
movement of the rocker is translated into rotary 
movement of the crankshaft. 
The crank 46 and its connection with the rocker 

f3 and associated elements, forms one of theim portant characteristics of the invention. The 
present construction not only completely elimit. 

75 nates the use of connecting rods but also arranges, 
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the pistons and the motion translating means 
between the rocker and crank shaft in a common 
plane. Thus the elimination of means externally 
of the plane of the pistons for connecting the 
rocker to the crankshaft completely eliminates 
the objectionable torsional vibrations which are 
always present in such a mechanical arrange 
ment. Moreover, the present construction mini 
mizes the length of the motor, that is, the size of 
the motor in a directional parallel to the crank 
shaft. 
The present construction lends itself readily to 

air cooling, both combustion chambers being 
completely surrounded by radiating fins as will 
be apparent from an examination of Figures 1, 3 
and 4. However, more efficient Copling is pro 
vided by the water circulating System shown. 
Water or any other desired cooling medium may 
be supplied through the fitting 38 to the passage 
34 from whence it flows in opposite directions as 
viewed in Figure 3 into the radially inner portion 
of each chamber 58 and thence Out of the radially 
outer portion of this chamber through ports 42 
into the ends of the passage 3. As Will be ap 
parent from Figure 4, the liquid from the passage 
37 will flow through passage 35 to be discharged 
through the fitting 39 to a suitable heat ex 
changer (not shown). 

It will be obvious, of course, that the slot 48 
may be equal in width to the diameter of the 
crank 46 to directly transmit power thereto. The 

O 
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use of the bearing block 47, however, is greatly 
preferred since it eliminates lines of contact be 
tween the slot 40 and crank 46 and provides 
broad and adequate bearing surfaces which 
greatly increases the length of the mechanical 
connection between the rocker and the crank. 
This arrangement, of course, directly transmits 
power to the crankshaft without the use of piston 
pins and connecting rods. The construction. 
moreover, provides for a relatively long-stroke 
piston with a relatively short throw crank, thus 
resulting in a high piston speed with relation to 
crank shaft speed. Accordingly it is possible 
without increasing the size of the engine to pro 
vide a leverage between the rocker and crank 
shaft which is substantially greater than that 
usually employed in a reciprocating type engine. 
As previously stated, the engine is shown as 

being of the two-stroke cycle type, but obviously 
may be adapted for four-stroke cycle use. In 
such case suitable conventional valves would be 
employed for the combustion chambers. More 
over, in such type of engine, the pistons may be 
double-acting, all of the chambers 53, 54, 55 and 
56 becoming combustion chambers. The firing 
order of Such a four-stroke cycle engine Would be 
consecutive in one direction circumferentially 
around the engine, thus providing maximum 
power with minimum loss due to friction and ac 
cordingly providing smooth and efficient opera 
tion. 

It will be obvious that the lower part of the 
interior of the inner wall 6 Serves as the crank 
case of the engine, and accordingly the crank 46 
and bearing block 47 constantly operate in a bath 
of oil to materially reduce friction and Wear. The 
cylinder walls have no direct open communication 
with the crank case and accordingly there is no 
excess Splashing of oil on the cylinder Walls 
through which excessive oil pumping can occur, 
Three sides of each piston, that is, each side ex 
cept the radially in Wardly facing side, operate 
throughout their area against a wall of the cylin 
der or plates for 2. The remaining or radially 
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inner face of each piston communicates with the 
space within the wall f6 to receive through the 
openings 24 sufficient oil to lubricate the pistons 
without providing excessive lubrication through 
which excessive carbonization of the combustion 
chambers and oil pumping can OCCUr. 

It will be obvious that the entire engine may be 
readily and easily assembled in much less time 
than is required with other internal combustion 
engine structures. Each piston is shrunk on its 
associated arm 30 and the entire rocker structure 
thereby becomes, in effect, a single unit. The 
rocker unit may be placed in position by inserting 
it axially into position. The Openings 24 are cut 
through at least one side of the cylinder block to 
permit such insertion to take place. The two 
walls and 2 are then placed in position against 
opposite sides of the cylinder block and bolted 
thereto. The mode of assembling the other ele 
ments of the structure such as the Spark plugs, 
exhaust manifold, etc. Will be obvious. 
Accordingly it will be apparent that the present 

construction embodies only five main units, 
namely the cylinder block, the two side Walls, 
the rocker and the crank shaft, thus providing 
for extreme simplicity in design and economy in 
manufacture. It also will be apparent that the 
device comprises only two main moving parts, 
namely, the rocker and the Crank shaft, the sin 
ple bearing block 47 forming the only other mov 
able element of the engine. 
The compact design of the engine permits a 

wide range of use as to space requirements with 
respect to the power required. For example, the 
required power can be delivered by an engine of 
Small over-all height and greater cross-section 
or by one of larger over-all height and Smaller 
cross-section, depending also, of course, on the 
type of engine required. The engine accordingly 
is capable of flexibility in design and the space 
requirements for an engine of given power is 
less than that of a conventional engine. i 
The high piston Speeds and comparatively low 

crank. Shaft Speeds produce Very high torque, 
thus greatly increasing the mechanical efficiency 
of the unit. With a corresponding inprovement 
in fuel consumption at both high and low speeds. 
The heavy pressures On cylinder and piston walls 
present in conventional engines, caused by 
thrusts incident to the angularity of the connect 
ing rods with respect to the pistons, are absent in 
the present construction due to the elimination 
of the connecting rods. By eliminating conven 
tional piston pins, the Wear and lubrication prob 
lens incident to the use of these elements are 
eliminated. 

In many installations, reduction gears in the 
final drive may be eliminated due to the design 
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of the motor which permits very high piston 
Speeds at comparatively low crank shaft speeds 
With increased torque On the crank shaft. 

It is to be understood that the form of the 
invention herewith ShoWn and described is to be 
taken as a preferred example of the same and 
that various changes in the shape, size and ar 
rangement of parts may be resorted to without de 
parting from the Spirit of the invention or the 
scope of the subjoined claims. 

I claim: 
1. An internal combustion engine comprising a 

three-part casing including an integral cylinder 
block formed of inner and outer substantially 
cylindrical Walls and circumferentially spaced in 
tegral Webs connecting said Walls, and front and 
rear heads Secured against said block and coop 
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erating with said walls and said webs to form an 
arcuate cylinder, said inner wall having a radial 
opening therethrough spaced from said webs, an 
arcuate piston mounted for movement in said cyl 
inder, a rocker body within said inner wall and 
connected to said piston through said opening, a 
crank shaft parallel to the axis of said rocker, a 
crank on said shaft arranged in the plane of said 
cylinder block, and means arranged in said plane 
for imparting rotational movement to said shaft 
through said crank upon rocking movement of 
said rocker body. 

2. An internal combustion engine comprising a 
three-part casing including an integral cylinder 
block formed of inner and outer substantially 

5 
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5 
cylindrical walls and circumferentially spaced in 
tegral webs connecting said walls, and front and 
rear heads secured against said block and coop 
erating with said walls and said Webs to form 
an arcuate cylinder, said inner Wall having a 
radial opening therethrough spaced from Said 
WebS, an arcuate piston mounted in said cylinder, 
a rocker body connected to said piston through 
said opening and arranged in the plane of said 
cylinder block, said rocker body being supported 
to rock on the axis of Said cylinder, and a crank 
shaft having a crank thereon arranged in said 
plane, said rocker body having a radial slot re 
ceiving said crank. 

HARRY E. REITER, 
  

  


