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9 Claims. (Cl. 123-195) 
This invention relates to improvements in in 

ternal combustion engines. More specifically it 
relates to details of construction and to a govern 
ing arrangement as incorporated in a Small single 
cylinder engine of the four cycle type. 
The principal object of the invention is to pro 

Wide a simplified, Compact, and neat design of 
engine particularly adapted for the construction 
of Small sizes generally having only one cylinder. 

10. A more Specific object is to construct as a unit 
assembly substantially all of the fixed, stationary 
parts of the engine, and to provide in such a con 
struction means for readily removing the mov 
ing parts of the imechanism. Another specific 
object is to provide a simplified governor particu 
larly adapted to the improved, OWer-all construc 
tion effective to regulate the speed of the engine. 
Another specific object is the provision of a 
breather particularly designed to reduce the dis 
charge of oil Vapor to a minimum. 
The above defined objects and others, which 

Will be apparent from the description to follow, 
are attained by a construction such as illustrated 
in the drawings, in which: 

5: Figure 1 is a vertical, longitudinal cross section 
of an engine embodying the invention; 

Figure 2 is a trainSverse vertical section taken 
through the crank shaft of the engine shown in 
Figure 1; 

Figure 3 is an enlarged, horizontal section taken 
through the governor shaft, showing the governor 
and the associated mechanism; 
Figure 4 is a vertical, transverse section through 

the breather compartment, showing the arrange 
ment of the breather pipes and the oil drain pro 
vided from the breather compartment to the 
crank case of the engine; 

Figure 5 is a section taken on the line 
Figure 4; and, 

Figure 6 is a cross section on a small scale on 
the line 6-6 of Figure 1. 
The engine as illustrated in the drawings is 

of a unit type well known in the industry, and 

5-5 of 

operates on the four-cycle principle, with spark 
plug ignition supplied by a magneto driven by 
the engine. The Bechman Patent 1,915,283, dated 
June 27, 1933, shows a similar engine and all of 
the details of construction including the mecha 
nism for operating the inlet and exhaust valves. 
Such details have not been completely shown 
in the accompanying drawings, as they are Well 
known in the art and as this invention includes 
only such parts of an engine as are necessary 
to cooperate with the parts defined in the claims 

The engine block and the associated parts, cast 
as an integral unit, are designated generally by 
the numeral O. Said block is provided With 
suitable apertured brackets secured to spaced 
runners 2, which form means for supporting and 
transporting the engine. The block 0 includes 
a horizontal cylinder 3 surrounded by a Spaced 
wall forming a water jacket 4, to which cooling 
water is supplied from a hopper 5. The block 
also includes a crank case 6, which is formed 
to house the moving parts of the engine. Said 
crank case is open at one side, a flat face in 
a plane perpendicular to the axis of the crank 
shaft being formed around the opening. The 
crank case 8 forms the oil reservoir, Which is 
provided with a filling plug 8 and a drain plug 
49. At the rear of the crank case, a hand hole 
23 is provided for access to the interior of the 
crank case for tightening bearings and the like 
without dismantling the engine. A plate 2 is 
fitted in an oil tight manner over the hand hole 
??? 
At the forward end of the cylinder f3, a flat 

seating surface is formed against which the cylin 
der head 22 is fitted. Said cylinder head is con 
ventional in construction, being provided with 
inlet and exhaust valves and a Spark plug 23. 
A cored passage 24 formed in the cylinder head 
communicates with the cylinder through the in 
let valve and with a simple carburetor 25. Air is 
delivered to said carburetor through an inlet 
conduit 26, the opening of which is covered by a 
spring pressed cap 27. Said cap is normally held 
above the opening to the inlet conduit by the 
spring 28. For starting the engine, the operator 
may choke the inlet conduit by pressing the cap 
27 downwardly against the inlet to the conduit 26. 
A manually controlled needle valve 29 Supplies 
liquid fuel to the Wenturi throat of the carburetor 
from a conduit 38, which extends downwardly 
into a fuel tank 3 secured beneath the engine 
block between the runners 2 by brackets 32. 
A throttle valve 33, carried by a throttle shaft 

36 rotatably mounted in the cylinder head with 
the throttle valve positioned in the cored passage 
24, is provided for regulating the flow of fuel 
mixture to the engine. The throttle shaft 34 is 
positioned in alignment with an extension shaft 
35 and is secured against rotation with respect 
to said shaft by a connecting sleeve 36. The con 
nection between the sleeve 38 and the throttle 
shaft 34 is in the nature of an axially separable 
slip joint whereby the head 22 may be removed 
and replaced without disturbing the governor 
setting as controlled by the shaft 35. The slip 
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2 
joint is formed to be engageable only at certain 
angular positions with the throttle valve in proper 
position relative to the control shaft. The shaft 
35 is positioned in a bore 37 formed below the 
cylinder 3 in the cast unit block previously de 
scribed. Said shaft is provided With a bearing 
member 38 at the crank case end of the bore 3. 
A small bell crank lever 39 is secured against 
rotation on the end of the throttle shaft exten 
sion 35 within the crank case. A spring 40 abuts 
said lever and the member 38 for resiliently hold 
ing the respective elements in position, taking up 
all lost motion. 
The closed side of the crank case as formed by 

the casting G is provided with an in Wardly pro 
jecting boss 4f, which is bored to form Support 
ing means for a bearing sleeve 42 in which the 
crank shaft 43 of the engine is rotatably mounted. 
A baffle Wall 44, extending from above the boss 
4 downwardly and over said boss, forms an oil 
pocket for receiving oil normally Splashed about 
the crank case in the operation of the engine. 
An opening 45 from said pocket delivers oil to 
the crank shaft bearing. A Welch plug 46 closes 
the outer end of the bore 42 against the escape 
of oil. A drain opening 4 is formed adjacent 
said plug for the return of oil to the crank case. 
A side cover plate 48 is provided with a faced 

portion 49 fitting the face 7 previously described 
as being formed around the open side of the crank 
case. A plurality of centering pins 50 are utilized 
to accurately center the covering plate in posi 
tion when it is being attached to the crank case 
by studs, cap screws, or other Suitable means. 
The cover plate 48 is formed with a boSS 5 i pro 
vided with a bore, axially aligned with the bore in 
the boss 4. A bearing sleeve 52 within Said bore 
forms the other bearing for the crank shaft 43. 
The pins 50 are provided to assure co-axial align 
ment of the crank shaft bearings. A baffle 53 
forms an oil pocket above the boss 5, from which 
oil is delivered through an opening 54 to the crank 
shaft bearing. An oil seal assembly 55 surrounds 
the projecting end of the crank, shaft 3 to pre 
vent the escape of oil from the crank case. A 
flywheel 56 is rotatably secured on the projecting 
end of the crank shaft. 
The crank shaft 43 is provided with the usual 

crank bearing 57 and counter-weights 59 for 
balancing the connecting rod 59 and the piston 
60, this portion of the engine being conventional 
in construction. 
An inwardly extending boss 6 is formed with 

a bore and a suitable bearing sleeve 62 mounted 
therein, to provide a bearing for the can shaft 63. 
A baffle 64 above the boss 6 forms an oil pocket, 
from which oil is deliverd through an opening 65 
to the cam shaft. A unit oil seal assembly 63' 
is provided around the projecting end of the 
can shaft for preventing the escape of oil there." 
from. A drain conduit 66 delivers oil from the 
cam shaft bearing to the oil pocket formed by 
the baffle wall 44. It will be noted that the can 
shaft 63 is of a relatively large size, being con 
structed to carry the full load of the engine. A 
drive pulley 67 is rigidly secured to the project 
ing end of the camshaft 63. V- 
The cover plate 48 is provided with a boss 68 

formed with a bore and a suitable bearing sleeve 
69 mounted therein to provide a Second bearing 
for the camshaft 63. A baffle Wall 70 forms an 
oil pocket, from which oil is delivered to the cam 
shaft through an opening f. Oil is drained 
from the bearing by a cored passage 72 into the 

soil pocket formed by the baffle 53. A Welch plug 
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73 closes the outer end of the bore against the 
escape of oil. . 
A gear F4 keyed on the can shaft 63 meshes 

With and is driven by a gear 5 keyed on the 
crank shaft $3. Cams 6 formed on the cam 
shaft provide means for operating the valves of 
the engine, as in conventional design. Figure 1. 
shows one of the tappets mounted for recipro 
cation in a bore formed in the block of the engine. 
Horizontally cored passages 3, one of which can 
be seen in Figure 1, provide for the reciprocation 
of push rods 9, which contact with the tappets 
and operate the valves of the engine through 
rocker aims 88. This particular tunnel construc 
tion through the engine proper is disclosed and 
claimed in the Bachman patent previously re 
ferred to. 
At the bottom of the crank shaft, near the 

open side, an upwardly projecting extension 8 
is formed with a transverse horizontal bore 82, 
in which a hollow governor shaft 83 is rotatably 
mounted. Said shaft is provided With a shoulder 
84 at its outer end, which abuts the extension 
8 around the bore 82. At its inner end, a gear 
85 is rigidly Secured to the shaft 83. Said gear 
ineshes with and is driven by the gear 75 on the 
crank shaft. 
The gear 85 is particularly formed with a web 

86 having diametrically located openings 87 
there-through. Spaced ears 88 extending in 
wardly adjacent the openings 8 are provided 
with aligned apertures, through which pins 89 
extend, forming pivot points for governor Weights 
33. Said weights are provided at one end. With 
extensions, which are properly Weighted to Secure 
the desired operative pressure on the governor 
mechanism during operation of the engine. At 
their other ends, said weights are provided with 
pressure fingers 3, which are positioned to ex 
ert, thirough can faces axial pressure on a gov 
ernor plunger 92 mounted for reciprication in 
the hollow shaft 83. An extension 93 of the 
plunger 92, reduced in diameter, extends out 
Wardly beyond the shoulder 85 on the hollow 
shaft and engages a Seat 94 formed on a gov 
erinor lever 35. The lever 95 is pivotally sup 
ported at its fulcrum point on an adjustable 
bracket 96. The other end of the governor lever 
95 is connected by a link 97 with the ever 39 
previously described. 
A sleeve member 98 is slidably fitted into the 

Outer end of the hollow shaft 83. At the outer 
end of Said member a Sinall diameter bore forms 
an opening, through Which the reduced portion 
93 of the governor plunger 92 extends. Within 
the hollow shaft, the member 98 is provided 
with a larger bore forming an annular space 
between said member and the extension 93. A 
Spring 93 Surrounding the extension 93 abuts the 
pluinger 92 - and the meimber 96, resilièntly urg 
ing said member outwardly and the plunger 92 
inWardly to Waid the governor fingers 9 . . . . 
A bell crank member 9 is pivotally mounted 

on the bracket 96 co-axially with the lever 95. 
Said member is provided with two spaced lever 
arms if, which are provided with upturned end 
portions forming cam-like Surfaces seating on 
the outer end of the sleeve member 98 on op 
posite sides of the extension 93 of the governor 
plitunger 92. 
The member 10) is also provided With an out 

Wardly extending lever 92, which abuts the in 
ner end of a threaded member 03 extending 
through the side plate 48. A lock nut 04 is 
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provided for securing the member f3 in different 
positions of adjustment. 

- In a one-cylinder engine, a breather must be 
provided, in which an appreciable air flow is 
permitted, as there is a pulsating action due to 
displacement by the single piston. It is also 
obvious that there is considerable agitation of 
the oil in a closed crank case engine of this type 
depending upon splashing to distribute the oil. 
In the construction as illustrated, a specially 
designed breather has been incorporated in con 
bination with the side plate construction, and 
forms therewith a part of the present invention. 
At the upper portion of the side plate 48, an 
integral breather chamber 5 is formed in the 
casting forming the plate. Said chamber is di 
vided into an inner compartment - 06 and an 
outer compartment 97. A horizontal, trans 
verse breather conduit 08 extends from a point 
in the crank case, as shown in Figure 2, in which 
there is a minimum of oil agitation through the 
side plate 48 and the compartment 06 into the 
compartment Ol. It will be noted that both 
ends of the conduit 23 are formed With a plu 
rality of corrugations 09 to prevent the ad 
herence of oil at the edge of the conduit Where 
it might be blown into the conduit during Opera 
tion of the engine. 
As shown in Figure 5, the conduit 08 Com 

municates with the compartment 97 at One side 
thereof. A vertical, narrow opening fo is 
formed in the wali, separating the two compart 
ments at the side opposite the conduit 8. Said 
slot extends to the bottom of the compartment 
whereby oil collecting in said compartment may 
flow into the compartment 66. A conduit , 
cored in the plate 48, communicates with the 
compartment (6 and with a groove 2 formed 
in the plate 48 along the overlapping portion 
of the plate with the attaching flange On the 
crank case, as best shown in Figure 3. Said 
groove extends downwardly to the bottom of the 
plate 48, where it communicates with the Crank 
case by means of a passage-way A3 below the 
normal liquid level in the crank case. A breather 
conduit & Communicates With the upper endi 
of the compartment 06, leading down Wardly 
alongside the engine and communicating with 
the atmosphere, Said conduit has a threaded 
end. Within the compartment 96 to prevent the 
adherence of oil around the end of the conduit. 
The engine as above described is started and 

operated in the same manner as any conveil 
tional engine of the same type. To govern the 

5 speed of the engine, the novel governing arrange 
ment described has been utilized. It will be un-- 
derstood from the above description that the 
throttle valve 33 is controlled by the governor 
through the lever 95, the link 9, the lever 39, 
the throttle shaft extension 35, the connecting 
sleeve 36, and the throttle shaft 34. 
The operation of the governor, while similar 

in some respects to centrifugal governors of this 
type, is somewhat different due to the particular, 
construction constituting a portion of applicant's 
invention. The governor Weights 93 carried on 
the gear 85 are constructed to exert Sufficient 
power through the fingers 9 to close the throttle 
valve readily at comparatively low engine speeds. 
To overcome this action and to provide for vary 
ing the governor speed of the engine, the spring 
99 is provided, which acts to counter-balance the 
pressure exerted by the governor weights on the 
plunger 92. By means of the sleeve member 98, 

3 
which abuts the spring 99, and the lever member 
00, means are provided for varying the reacting 

effect of the spring 99 by adjusting the threaded 
member 103. By this means the governor speed . 
of the engine may be varied as determined by the 
setting of the member 63. 

It will be noted also that the supporting brack 
et 96 for the throttle controlling lever 95 is ad 
jusably supported. Adjustment may be made at 
this point to obtain proper running of the engine 
under different load conditions and to provide for 
adjustment to compensate for Wear. 
As another portion of applicant's construction, 

the breather, which is an important part of an 
engine of this type, is formed on the removable 
cover plate 48 as a simplified, unitary construc 
tion. The crank case communicating conduit 08 
in no way interferes with the internal mechanism 
of the engine and is iremoved. With the COver 
plate for inspection or cleaning. The conduit 4 
is also carried with the cover plate and is re 
movabletherewith. The oil draining means, which 
must necessarily communicate with the crank 
case below the liquid lever therein, is formed by 
the unique groove construction which cooperates 
with the attaching flange to form a drain pas 
sageway. By removing the side plate, the drain 
conduit is not only automatically disconnected, 
but is open throughout its entire length for clean 
ing. This feature in itself is a portion of the 
novel side plate construction as devised and con 
structed and embodied in the engine as dis 
closed. 

It is to be noted also that the governor con 
trol rheber 3 is removed with the side plate 
Without altering the governor adjustinent. Durin 
ing reassembly, governor readjustment should 
not be necessary, as the setting is not changed 
When removing the plate 48. 
In the above description, the spark plug 23 was 

referred to as forming the ignition means, being 
supplied with current by a magneto. A high ten 
sion conductor 5 connects the Spark plug with 
a high tension magneto 6. Said magneto is 
bolted onto an extension of the crank case and is . 
provided with a gear. shown in dotted lines in 
Figure 1, which meshes with the gear 74 on the 
can shaft of the engine. The magneto is Sup 
plied with a conventional timing nechanism for 
delivering current to the Spark plug at the proper 
time intervals. 
Although applicant has shown and described 

only a preferred construction of his improvement 
in internal combustion engines, it is to be under 
stood that he claims as his invention all modi 

5 

20 

it) 

5 

fications falling Within the scope of the appended 
claims. 
What is claimed is: 
1. In an internal combustion engine and in 

combination, a unitary casting embodying a cyl 
inder, a cooling jacket and a crank case, one side 
of said crank case being open and formed around 
the opening with an attaching flange, a side plate 
fitted over the opening and secured rigidily in 
position against the attaching flange, inwardly 
projecting aligned boSSes on the side plate and on 
the closed side of the crank case, and a crank 
shaft, said shaft being journaled in the boss on 
the crank case at one end and in the boss on the 
side plate at the other end. 

2. In an internal Cornbustion engine and in 
combination, a unitary casting embodying a cyl 
inder, a cooling jacket and a crank case, one side 
of Said Crank case being open and formed around 
the opening with an attaching flange, a side plate 
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4. 
fitted over the opening and secured rigidly in 
position against the attaching flange, a can shaft, 
a crank shaft, Said shafts being journled in the 
crank case at one end and in the side plate at the 
other end, a breather compartment formed in the 
side plate, conduits carried by the side plate be 
ing provided communicating with said compart 
ment and With the Crank ca.Se and the atmoSphere, 
and an oil drain conduit communicating with the 
compartment and With the crank case below the 
normal liquid level therein. 

3. In an engine having a removable side plate 
forming a part of a closed Crank Case and in 
combination, a breather compartment formed in 
the side plate, conduits communicating with Said 
compartment and with the crank case and the 
atmosphere, and an oil drain conduit Communi 
cating with the compartment and with the crank 
case below the normal liquid level therein. 

4. In an engine and in COInbination. With the 
throttle waive and Crank shaft thereof, a hollow 
governor Shaft mounted for rotation. On the en 
gine, a gear for driving said shaft from the crank 
shaft of the engine, said gear being formed with 
openings therethrough, governor weights pivoted 
on the gear, a push rod mounted for reciprocation 
in said shaft, said rod being engaged at one end 
by the governor weights, a throttle operating lever 
operatively engaged by the other end of said rod 
and with the throttle valve, a Spring engageable 
with the push rod for counter-balancing the 
governor action, and adjustable means for regui 
lating the counteracting pressure exerted by said 
Spring. 

5. In an engine and in combination. With the 
throttle valve shaft and crankshaft thereof, a 
hollow governor shaft mounted for rotation. On 
the engine within the crank case, means for driv 
ing said shaft from the crank shaft of the en 
gine, governor weights, a governor shaft, a push 
rod mounted for reciprocation in Said shaft, said 
rod being engaged at One end by the governor 
weights, a throttle control lever operatively en 
gaged by the other end of said rod and with the 
throttle valve shaft, a Spiring positioned to resist 
the force exerted by the governor Weights, and 
adjustable means extending exterior of the crank 
case for adjusting the pressure exerted by said 
Spring. 

6. In an engine and in combination with the 
throttle valve and crank Shaft thereof, a hollow 
governor shaft mounted for rotation on the en 
gine, means for driving Said shaft from the grank 
shaft of the engine, governor weights pivoted on 
the governor shaft, a push rod mounted for re 
ciprocation in Said shaft, Said rod being engaged 
at one end by the governor weights, a throttle 
opening lever operatively engaged by the other 

2,028,810 
end of said rod and with the carburetor, a spring 
Within the hollow shaft surrounding the push rod 
and engaged with said rod to resist the force ex 
erted by the governor Weights, a sleeve fitted 
around the push rod and against Said Spring, and 
adjustable means for adjusting the position of 
Said sleeve. 

7. In an engine and in combination with the 
throttle valve shaft and crank shaft thereof, a 
hollow governor shaft mounted for rotation on 
the engine Within the crank case, a gear for driv 
ing said shaft from the crank shaft of the engine, 
Said gear being formed with openings there 
through, governor Weights extending through said 
Openings and pivoted on the gear, a push rod 
mounted for reciprocation in said shaft, said rod 
being engaged at One end by the governor weights, 
a throttle control lever operatively engaged by 
the other end of Said rod and With the throttle 
Valve shaft, a Spring Within the hollow shaft 
Surrounding the push rod and engaged with said 
rod to resist the force exerted by the governor 
Weights, a sleeve fitted around the push rod and 
against Said Spring, and adjustable means ex 
tending exterior of the Crank case for adjusting 
the position of said sleeve. 

8. In an engine having a cylinder block and 
an enclosed Crank case, and in combination with 
the throttle valve and crank shaft thereof, a hol 
low governor shaft mounted for rotation on the 
engine, a gear for driving said shaft from the 
crank shaft of the engine, governor weights piv 
oted on the governor shaft, a push rod mounted 
for reciprocation in said shaft, said rod being 
engaged at One end by the governor weights, the 
cylinder block being formed with a bore extend 
ing from the crank case to the throttle valve, a 
throttle Operating shaft in said bore, and a 
throttle operating lever operatively engaged by 
the other end of the push rod and with the 
throttle Operating shaft. 

9. In an internal combustion engine and in 
cCmbination, a unitary casting embodying a cyl 
inder, a cooling jacket and a crank case, one 
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Side of Said crank case being open and formed 5 
around the Opening With an attaching flange, a 
Side plate fitted over the opening and secured 
rigidly in position against the attaching flange, 
inWardly projecting aligned bosses on the side 
plate and on the closed side of the crank case, a 50 
crank Shaft, Said shaft being journaled in the 
bOSS on the crank case at one end and in the boss 
on the side plate at the other end, and baffle Walls 
extending upwardly from said bosses forming oil 
pockets for receiving oil splashed in the crank 5 
case and delivering it to the crankshaft bearings. 

WILLIAM OTTO BECHMAN. 


