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UNITED STATES PATENT office 
ENGINE 

Lawrence A. Suhadolnik, Shaker Heights, and . 
Harry G. Sanger, Euclid, Ohio 

Application December 13, 1949, serial No. 132,755 
11 Claims. (CI. 123-73). 

This invention relates broadly to internal com 
bustions and more specifically to improvements 
in the organization and structure of the valves, 
the operating mechanism therefor, and the Con 
struction of the crankshaft. 

Cone of the objects of the invention resides in 
the provision of a pair of fuel inlet valves ar 
ranged for operation by a single cam. 
Another object of the invention is to provide 

a composite crank and can shaft. and improved 
journal bearings therefor. 
Another object of the invention is to provide 

a crankcase having a limited volumetric capacity 
and a carburetor inlet valve to meter the fuel 
Charge. . 
Another object of the invention is to provide 

a crankshaft structure embodying. a pair Of 
aligned subassemblies which are designed for re 
moval from either side of the engine. 
Further objects of the invention reside in the 

provision of a relatively. Small engine which is 
light in weight, efficient of operation, and con 
structed to facilitate simple machining opera 
tions and ready assembly. 
Other objects and advantages, more or less 

ancillary to the foregoing, and the manner in 
which all the various objects are realized, will 
appear in the following description, Which, con 
sidered in connection with the accompanying 
drawings, sets forth the preferred embodiment of 
the invention. 
In the drawings: 
Fig. 1 is a vertical sectional view of the 

proved engine; 
Fig. 2 is a vertical section of the engine taken 

on a plane indicated by the lines 2-2 in Fig. 1; 
Fig. 3 is a vertical section of the engine taken 

On a plane indicated by the line 3-3 in Fig. 1, 
With the piston shown in its elevated position; 
and 

FigS. 4 to 8 are diagrammatic views illustrating 
the operative cycle of the engine. 

Referring first to Fig. 1, the engine comprises a 
combined cylinder block and crankcase to hav 
ing a boss in the base thereof constituting a 
carburetor companion flange for the reception of 
a valve cage if, a cylinder 2 having a piston 3 
and inlet valve 4 therein, and a cylinder head 
5 embodying the combustion chamber 6 and 
Spark plug fl. The crankcase is bored for the 
reception of bearing blocks 8 and 9, which in 
turn are bored for the support of the crankshaft 
bearings 20, and crankcase packing glands 2. 
The bearing blocks are formed with flanged end 
portions 22 drilled for the reception of cap 

in 
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ScreWS 23 mounted on faced areas 24 in the op 
posed sides of the crankcase. - 
The crankshaft embodies two separable sec 

tions 25 and 26 disposed in coaxial alignment 
With each other and interconnected through the 
telescopic engagement of a pintle 27 on the crank 
arm. 28. With a bore in the end of a boss 29 in the 
Crank arm,39. The boss forms the journal bear 
ing for the connecting rod 3 and the bore there 
in is slightly larger than the pintle and provided 
With a Snap ring F constituting a fulcrum to per 
mit oscillation of the crank section 26 in the 
event of misalignment of the crankshaft jour 
nal bearings. The crank arms are of annular 
form, disposed in close...proximity with the end 
Walls of the bearing blocks 8 and 9 and the 
central body of the connecting rod 3 . The op 
posed faces of the crank arms are formed with 
recesses:therein to accommodate the hub of the 
journal bearing the connecting rod. The crank 
Section 25 is provided with a cam 32 formed in 
tegral therewith and disposed between a crank 
case fuel valve 33 and the cylinder valve 4 in 
a plane commonito the axes thereof. . 
The cam, as will be seen in Fig. 2, is engaged 

With shoes. 35 guided in radial openings ma 
chined in the bearing block 8 intermediate the 
bearings 20. The block 8 is further machined 
With an annular groove 36 in the circumferential 
wall thereof, the flange 37 defined by the groove 
being provided with a plurality of , openings 
forming transverse passageways 38 for the ad 
mission of the fuel mixture from the valve 33 to 
the crankcase. - 
The valve cage includes a plate 39 bored for 

the reception of a spider 40 for guiding the stem 
of the valve 33 and chamfered to form a seat for 
the head thereof. The cage further includes 
an elbow flanged for "engagement with the 
plate 39 and cored to receive the valve head and 
a spring 42 for urging the valve against its seat 
and for maintaining the shoe 35 in contact with 
the cam. The elbow is provided with a post 43 
disposed in axial alignment with the stem of 
the Valve and formed With a boss thereon for the 
Support of the spring 42. The outer end of the 
elbow...is provided in the customary manner. With 
a flange for the support of the carburetor 44. 
The valve 33 is disposed approximately 45° from 
the medial axis of the valve 4, which, as illus 
trated in Fig. 1, is parallel to the axis of the 
cylinder 3 and normal to the axis of the crank 
shaft section 25. The head of the valve 4 is 
Seated in a sleeve 46 mounted in a counterbore in 
a chamber 4 communicating with the groove 
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36 in the crankshaft bearing block. The stem of 
the valve 4 is guided in a spider 48 retained in 
the sleeve 46 by a set screw 49, and the valve is 
urged against its seat 50 in the sleeve by a Spring 
5 interposed between the lower face of the 5 
spider and a collar 52 affixed upon the lower end 
of the valve stem. The combustion chamber 6 
Overliestheti Valve and the adjacent half of the 
cylinder 3, the spark plug 7-being disposed in 
the cylinder head in super-tangential relation lo 
with the valve in a plane common to the axes of 
the valve and cylinder. 
The connecting rod 3 is mounted on needle 

bearings 53 on the boss 29, the upper end there 
of being connected in a similar manner-to-aiwrist E5 
pin 54 in the piston 55. The cylinder is prefer 
ably provided with a lever 556, which, stggether 
with the cylinder block, is cross-drilled in the 
central portion thereof to provide exhaust ports 
57 tangential the upper face of the piston when 20 
disposed in its lower dead:centerposition. 
The outer end of the crankshaft 25 is provided 

with a flywheel 58:keyed &thereon and locked 
against lateral movementibyanut 59. Apacking 
vgland: 2 is disposed between the inner face of the 25 
flywheeland the end wall of the crankshaft bear 
ing block:f3. The outer ends of the shaft 26;is 
diametrically reduced fortheasupport? of:a::mag 
sneto:60 of conventional: form which is: mounted 
ion a plate::6:piloted:onia shoulder in the bear- 330 
ting block it 9; and retained thereon:by: a snap ring:62. 
The crankshaft, bearings: 205 comprise:rings:63 

havings annular grooves. 64;therein adjacent;the 
outers ends thereof. The bore in thering is pro-35 
(vided with rollers: 65%formed with diametrically 
reduced end portions'66; which are engaged with 
a splitring 67 of right-angular:transverse section. 
in assembly, the innerifianges of the:rings:are 
'seated in the grooves:64 and the outeri flanges 440 
thereof envelop spurs: or pintles:66;in the ends of 
the Glers. 
The lift: ordwell of the cam is designed, rela 

tive to the bearing faces of the shoes.[35, to effect 
thes actuation of each:of the valves':33; and 4 45 
throughout approximately £90° of the operative 
'cycle-of-the engine. The cam moreover; as will be 
seen in Fig.:43, is disposed with the peak thereof 
inidiametric alignment with the crankpin 27 and 
in-opposition to the throwthereof. Thus, as will 50 
the: seen in Fig.1 the valve 33 will be closed:when 
the crankpin is in its bottom-dead center posi 
tion: arid the valve; 4 will be closed:as shown in 
Fig. 3, when the crankpin is in its top dead center 
position. 55 
The-operative cycle of:the engine is illustrated 

diagrammatically in Figs. 4 to:8. 
'Referring: first to Fig. 4, as the cam:32 passes 

the shoe and closes: the valve:33, during the initial 
*descent of the piston, the fuel charge in the 60 
'crankcases will bei compressed and flow through 
the passageways:38 and into the chamber 47. Be 
'fore: the piston reaches bottom dead center. (about 
34 Öf the descentithereof), the cam will open the 
waive .45 (Fig. 5) and the fuel charge will:enter 65 
3the combustion chamber 6. When the piston 
reaches: bottom dead,center (Fig.6) the camr:Will 
be in its position of maximum lift, but continued 
movement: thereof will effect the closures of the 
-valve as the crankshaft, passes a point; about:45 70 
ibeyond bottom dead 3 center during:the elevation 
"of the piston (Fig. 7). : Continued movement of 
the piston will compress the fuel, charge-entrapped 
iwithin the combustion chamber until the crank 

4. 
top dead center whereupon the ignition System 
will fire the compressed fuel charge and cause the 
expansion thereof. As the Crank pin paSSes top 
dead center, the expanded gases will effect the 
descent of the piston until it reaches its lower 
most position and liberates the burned products 
of combustion through the exhaust ports 57. 

Before the piston reaches bottom:dead center, 
the "cam will open the valve: 4 (Fig.5) and per 
mit a portion of the compressed fuel charge in 

s the crankcase and chamber 47 to flow into the 
Keylinder-and thus-scavage the contents thereof. 

During the last quadrant of the ascent of the 
piston (Fig. 8) the can will actuate the valve 33 
'arid the degression in the crankcase will effect the 
-admission of the fuel mixture from the carburetor 
into thef crankcase. Continued rotation of the 
crank and cam will close the valve 33 coincident 
the "passage of the crank arm beyond top dead 
center (Fig. 4). 

. Although the foregoing description is: neces 
sarily:of a detailed character, in order that the 
invention maybeccompletely set forth, it is to be 
understood :that the specific terminology is not 
intended to be restrictive, or confining, and that 
rvarious rearrangements of parts and modifica 
tions of detail maybe resorted-to-without depart 
ing from theiscopecoraspirit of the invention as 
thereinclaimed. - 

We claim: - 
1. An internal combustion:engine comprising-a 

scrankcase, a cylinder: block thereon havigga, fuel 
chambertherein, a cylinder head-ons said block 
having a sculabustion chamber therein, an intake 
poppet valve in said fuel chamber adjacent-Said 
combustion chamber, a carburetorion said crank 
case, a carburetor:poppetivalve in Saidicrankcase 
subjacent saidi fuel chamber:inia; plane: common 
to that of said intake valve, a crankshaftin:Said 
scrankcase, a connecting rod...thereon, a piston in 
said: cylinderblock.coupled; with said:connecting 
'cod, a came on said: crankshaft; disposed between 
and rotatable:about the point of interSectioniof 
the axes of said intake and ::carburetor valves, 
springs urging said, valves into operative engage 
ment with said cam, said crankcase havingspas 
sageways therein communicating with the car 
buretoryalveopening the crankcase and the fuel 
:chamber. 

2. An internal combustion engine comprising 
a crankcase, a cylinder block thereonha-Ving: a 
fuel chamber therein, a cylinderhead on said 
block having a combustion chamber therein, an 
intake poppet valve in said fuel chamber ad 
jacent said combustion chamber; a careburetor on 
said: crankcase, a carburetor poppet valve in said 
crankcase. Subiacent: said fuel chamber, a crank 
shaftinssaid crankcase, a connecting rod thereon, 
a piston insaid cylinder block coupled with: Said 
connecting rod, a cam on said crankshaft dis 
posed between and operatively engaged withi Said 
intake and carburetor Valves, and a crankshaft 
bearingblock; in said: crankcase having paSSage 
ways therein connecting the carburetor valve 
opening. With the crankcase; and fuel chamber. 

3. An internal-combustion engine comprising 
a crankcase, a cylinder block thereon having a 
fuel chamber therein, a cylinder head. On said 
block having a combustion chamber therein, an 
intake poppet, valve ins said fuel chamber ad 
jacent, said combustion- chamber, a carburetor 
-on-Said-crankcase, a carburetor, poppet valve. in 
said crankcase. Subjacent-said fuel chamber, a 
Crankshaft in Said Crankcase, a-, connecting-rod 

tarmreachesia point approximately 15°..forward 75 thereon, a piston in-said cylinder, block coupled 
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with said connecting rod, a cam on said crank 
shaft disposed with the peak thereof in axial 
alignment with the connecting rod bearing and 
remote therefron, said cam being disposed be 
tween and operatively engaged with said intake 
and carburetor valves, a wall in said crankcase 
defining passageways between said fuel chamber 
and said crankcase, said carburetor valve being 
disposed in a vertical plane common to said in 
take valve and at an angle of 45° to the media 
axes, thereof whereby said cam will effect the 
Sequential operation of Said Valves. 

4. An internal combustion engine comprising 
a crankcase, a cylinder block...thereon having a 
fuel chamber therein, a cylinder head on said 
block having a combustion chamber therein, an 
intake poppet valve in said fuel chamber ad 
jacent said combustion chamber, a carburetor 
on said crankcase, a carburetor poppet valve in 
said crankcase Subjacent said fuel chamber, a. 
crankshaft in said crankcase, a connecting rod 
thereon, a piston in said cylinder block coupled 
with said connecting rod, a crankshaft bearing 
block in said crankcase valve, lifter shoes mount 
ed for sliding movement in Said block and dis 
posed in a common plane transverse the axes of 
the crankshaft, a can on Said crankshaft engaged 
with said shoes, said bearing block having receSSes 
therein connecting the carburetor Walve opening 
with said crankcase and said fuel chamber. 

5. An internal combustion engine comprising a 
crankcase, a cylinder block thereon having a . 
fuel chamber therein, a cylinder head on said 
block having a combustion chamber therein, an 
intake poppet valve in said fuel chamber ad 
jacent said combustion chamber, a carburetor 
on said crankcase, a carburetor poppet valve in 
said crankcase Subjacent said fuel chamber, a 
crankshaft in Said crankcase, a connecting rod 
thereon, a piston in said cylinder block coupled 
with said connecting rod, a crankshaft bearing 
block in said crankcase having a circumferential 
groove therein aligned with said fuel chamber, a 
transverse opening leading from the groove to the 
chamber defined by the crankcase, Walve lifter 
shoes in said block below said groove engaged 
With said inlet and carburetor. Walves, a Cam On 
said crankshaft engaged with said shoes, and 
springs urging said shoes into engagement with 
Said can. 

6. An internal combustion engine comprising 
a crankcase, a cylinder block thereon having a 
fuel chamber therein, a cylinder head on said 
block having a combustion chamber therein, an 
intake poppet valve in said fuel chamber ad 
jacent said combustion chamber, a carburetor on 
said crankcase, a carburetor poppet valve in said 
crankcase subjacent said fuel chamber, a crank 
shaft in said crankcase, a connecting rod there 
on, a piston in said cylinder block coupled with 
said connecting rod, a crankshaft bearing block 
in said crankcase having recesses therein con 
necting with the carburetor valve opening, the 
interior of the crankcase, and the fuel chan 
ber, a crankshaft section in said bearing block, 
a cam on the crankshaft intermediate said intake 
and carburetor poppet valves and operatively en 
gaged therein, a second crankshaft bearing block 
in said crankcase in axial alignment With the 
first-named bearing block, a second crankshaft 
section journaled thereon, shoulders on Said 
crankshaft sections restraining axial movement 
thereof, a flange on the outer end of each of Said 
bearing blocks demountably connected to the 
outer walls of said crankcase, whereby said bear 
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6 
ing blocks and the crank sections thereon may be 
removed as units from the opposed sides of the 
crankcase. . . . . . . . . 

7. An internal combustion engine comprising 
a crankcase, a cylinder block thereon having a 
fuel chamber therein, a cylinder head on said 
block having a combustion chamber therein, an 
intake poppet valve in said fuel chamber ad 
jacent said combustion chamber, a carburetor on 
said crankcase, a carburetor poppet valve in said 
crankcase subjacent said fuel chamber, a crank 
shaft in said crankcase, a connecting rod thereon, 
a piston in said cylinder block coupled with said 
connecting rod, a crankshaft bearing block in 
said crankcase having recesses therein connect 
ing with the carburetor valve opening, the in 
terior of the crankcase, and the fuel chamber, a 
crankshaft section in said bearing block, a can 
on the crankshaft intermediate said intake and 
carburetor poppet valves and operatively engaged 
therein, a second crankshaft bearing block, in 
said crankcase in axial alignment with the first 
named bearing block, a second crankshaft Section 
journaled thereon, shoulders on said crankshaft 
sections restraining axial movement thereof, a 
boss constituting a connecting rod crank pin. On 
one of said crankshaft Sections, said boSS having 
an axial opening in the end thereof, a pintle on 
the other crankshaft section slidably engaged 
with the opening. in said boss, and detachable 
means on said bearing blocks for the retention 
thereof. 

8. An internal combustion engine comprising a 
crankcase, a cylinder block theeron having a fuel 
chamber therein, a cylinder head on Said block. 
having a combustion chamber therein, an intake 
poppet valve in said fuel chamber adjacent said 
combustion chamber, a carburetor. On Said crank 
case, a carburetor poppet valve in said crankcase 
subjacent said fuel chamber, a crankshaft in said 
crankcase, a connecting rod thereon, a piston in 
said cylinder block coupled with said connecting 
rod, a crankshaft bearing block in Said crank 
case having recesses therein connecting with the 
carburetor valve opening, the interior of the 
crankcase, and the fuel chanber, a crankshaft 
section in said bearing block, a can on the crank 
shaft intermediate said intake and carburetor 
poppet valves and operatively engaged therein, a 
Second crankshaft bearing block in said crank 
case in axial alignment with the first-named bear 
ing block, a second crankShaft Section journaled 
thereon, shoulders on Said crankshaft Sections 
restraining axial novement thereof, and antific 
tion bearings in said bearing blocks comprising 
cylindrical races having internal grooves adjacent 
the outer ends thereof, rollers in said races, pins 
protruding from the opposed ends of said rollers, 
and Snap rings of right angle CrOSS Section en 
gaged in Said grooves and with said pins. 

9. An internal combustion engine comprising a 
crankcase having a carburetor passageway there 
in, a cylinder block thereon having a fuel passage 
Way therein communicating with the first-named 
paSSageWay, a cylinder head on said block hav 
ing a combustion chamber therein, a crankshaft 
in Said crankcase, a connecting rod thereo, a 
piston in Said cylinder block coupled With Said 
connecting rod, a single lift can on Said crank 
shaft, a poppet Valve in the cylinder block pas 
SageWay disposed in radial alignment with the 
axes of said can and operatively engaged with 
the face thereof, and a poppet Valve in the crank 
case disposed in radial alignment With the axes of 



saidsean and operatively:engaged with the face 
...thereof. . . . . . . . . . . W . . . . . . . . . 

10. An internal combustion engine comprising 
-a, crankcase, a cylinder.block-thereon, a cylinder 
head. On said block, a crankshaft. in said-crank- 5 
case, a connecting, rod thereon, a piston coupled 
therewith, a seam on said, crankshaft, an inlet 
poppet valve in said:cylinderblock engaged: With 
said, cam above the axis, of rotation-thereof, and 
a carburetor:poppet valve-in said-crankcase.en- 10 
gaged with..said.cam.below the axis-of, rotation 
thereof. . -11. An internal.combustion-engine comprising 
a crankcase, a cylinder-block thereon-a-cylinder 
head-on said-block, a crankshaft in said crank- 5 
case, a connecting-rod thereon, a piston.coupled 
therewith, an inlet poppet valve in the top of said 
cylinder block, a carburetor, poppet valve-in the 
-bottom of said crankcase, and assingle-lift can 

28 
on the scrankshaft disposed between said valves 
ifor the sequential operation: thereof. . . . . . . 
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