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2,058,055

PATENT OFFICE

2,058,055
INTERNAL COMBUSTION ENGINE

Alfred C. Boock, Belolt, Wis., assignor to Fair-
banks, Morse & Co., Chicago, IlL., & corporation

of NMlinels

Application August 21, 1929, Serial No. 387,451

@ Claims.

This invention relates to improvements in in-
ternal combustion engines, and particularly to
improved engine frame and bearing constructions.

An object of the present invention is to provide

5 an improved bearing arm which serves to support
and carry a plurality of related engine shafts,
which is readily removable, with its related shafts,
from the engine, as & unit, which permits maxi-
mum ease and simplicity of assembly, and which

10 is simple and durable in construction.

A further object is to provide an improved en-
closing means for the crank case of internal com-
bustion engines, which serves to enclose entirely
the crank case and bearing assembly, which pro-

16 vides an oil reservoir common to the crank case
and enclosing means, and which is wholly and
independently removable from the crank case
without interference wlth or disturba.nce to, the
bearing assembly.

A still further object is to provide an improved
enclosing means for the crank case of an internal
combustion engine of a type in which the crank
case is employed partially to enclose apparatus
to be gear driven from the engine, the enclosing
g8 structure providing a splash-oiling reservoir com-

mon to the geared means and the crank case of
the engine.

Further objects and advantages will appear
from the following detailed description of the

g0 parts and the accompanying drawings, in which
Fig. 1 is an end elevation, partially in section,
of an internal combustion engine embodying a
preferred arrangement of the improvements; Fig.
2 is a sectional elevation taken along the line

35 2—2 of Fig. 1; Fig. 3 is a sectional elevation taken

20

along the line 3—3 of Fig. 1; and Fig. 4 is a sec- -

tional elevation taken along the line §—4 of
Fig. 1.
It will, of course, be understood that the pres-
40 ent detailed description of parts and the accom-
panying drawings relate to a single preferred
executional embodiment of the present invention,
and that substantial changes may be made with-
out departing from the spirit and full intendment
45 of the invention.

Referring by numerals to the dra.wings i0 des-
ignates a unitary frame and base structure for
an internal combustion engine, or the like, in
or with which is cast integrally, a fuel tank if, a

50 water jacket 12, a cooling hopper I3, a magneto
drive-shaft bearing and lubricating chamber {4,
a crank case chamber 15, and a cylinder 16. By
this provision it- is practically possible to cast
the necessary finish surface of the frame 10 in
58 substantially vertical planes, in order to permit

(CL. 121—194)

maximum ease and simplicity in finish-machining
such surfaces, and thereby to facilitate to 2 large
extent the quantity production of such frames.
It will be noted that the crank case (5 is provided
with an open-end portion (7 for a purpose that
will hereinafter appear. .

Operating in the cylinder (6 is a piston 18
which is operatively related to a crank pin 19
by means of a connecting rod 28. This rod is,
by preference, formed in one piece, in order to
eliminate the removable cap portion at the crank
end thereof. To facilitate the assembly of this
preferred type of rod to the crank pin (8§, a built-
up or separable crank shaft 20 is used, con-
structed as best seen in Fig. 1. The preferred
type of shaft, such as 24, comprises a pair of
oppositely disposed crank members 22 with the
crank pin {9 mounted therebetween. These

" members 22 are similarly forged to include crank

shaft portions 23, and fly wheel or counterweight
portions 24, It will be readily seen that the shaft
portion 23, and the counterweight portion 24 are
integrally formed with the member 22. The pin
{8 is fixedly mounted in one of the portions 24,
but removably mounted in the other or compan-
ion portion 24, in order to permit the separation
of the parts of the crank shaft to enable the
connecting rod to be assembled to the pin 8.

Roller bearings 25, or the equivalent, are
mounted on each end of the shaft 23, and are
adapted to be carried in bearing openings 28 of
bearing carriers 21. Rotary movement of the
crank shaft 2{ is transmitted to a cam shaft 28
by means of meshing gears 28 and 30, carried on
the crank shaft and cam shaft, respectively.
Roller bearings 3i are rotatably mounted on each
end of the cam shaft 28, and are carried in an-
other pair of openings 28 provided in the carriers
21. It will be readily understood that each bear-
ing arm 21, is, by preference, formed in one piece,
and that it is arranged to support a plurality of
related engine shafts only, or in combination with
the roller bearings 25 and 3i. Further, the shafts
are, preferably, so disposed as to be mounted in
the open portion 17 of the crank case and to be
supported therein, by the bearing arms 271 which
are, by preference, removably attached by means
of cap screws or bolts 32 associated with a finished
face 33 of the frame 0. By this provision, the
bearing arms 21, together with their related
shafts, are removable from the frame {0, as a
unit.

The cam shaft 28 is provided with cams 34 and
35, which are operatively related to the inlet and
exhaust valves 36 and 37 by means of rocker arms
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2

38 pivotally attached to a stationary portion 39
of the frame (Fig. 3). A gear 40 is mounted on
the cam shaft 28, and is adapted to mesh with a
gear 41, in order to drive a magneto shaft 42,
It will be noted that the shaft 42 is, by preference,
mounted in & tubular housing which is formed
integrally with the frame and is adapted to pro-
vide & bearing and lubricating reservoir for the
shaft. This tubular housing extends through the
cooling hopper I3 and is adapted to be cooled
thereby, to effect a uniform operating tempera-
ture of this bearing. A magneto 43 is removably
attached to a plane face 44 of the frame, and is
provided with a stub drive-shaft 45 which is
tongued to be detachably but also drivingly en-
gaged by a jawed portion of the drive shaft 42,

(Fig. 4). By such a provision, the magneto 43

may be readily removed from, or assembled to the
drive shaft 42, without disturbing the operative
mounting of this shaft, or the timing of the
magneto with respect to the engine.

In order to provide means for delivering power
from the engine, the cam shaft 28 is éxtended on
either side beyond the frame 10, and is adapted
to be attached to a pulley 46, or the like, (Fig. 1).
A gear 41 is, by preference, keyed to the cam shatt
28, and is adapted for connection with any de-
sired gear-driven equipment. For enclosing the
open-end portion IT of the crank case and the
bearing assembly, there is provided a removable
cover member 48, (Figs. 2 and 3) which is adapted
to be bolted to the end face thereof, to effect an
oil tight enclosure. It will be readily understood
that the cover is wholly and independently re-
movable from the frame without any disturbance
to the bearing assembly. This cover may be re-
placed by & power head, or the equivalent, (Fig. 4)
which includes a gear 438 or the like, adapted to
mesh with the gear 47 on the cam shaft, in order
to drive equipment such as a deep well pump or
other gear driven apparatus. .

In addition to the advantages heretofore noted
in connection with the description of parts and
their assembly, it will be noted that by the pro-
vision of a unitary crank shaft and cam shaft
assembly, including the bearings therefor, all
moving and wearing engine parts except the mag-
neto shaft and valve mechanism, may be re-
moved, endwise, from the engine, as a unit, simply
upon removal of the end closure member 48, and
detachment of the stud bolts 32 or the equiva-
lent. The described unit, as will be noted, in-
cludes all engine bearings, and the easy remova-
bility of the described crank- and cam-shaft as-
sembly, enables any adjustment of the bearings,
to be made on the bench. It will be further seen
that the present provision of engine bearings,
supported entirely inside the crank case or frame
portion of the engine, serves not only fully to
protect the bearings from dirt and foreign matter,
but is conducive to improved lubrication and oil
economy, since the usual escape of oil about the
crank shaft bearings is practically prevented by
the present construction. This feature is of par-
ticular value in connection with high speed
engines of a type chosen as an exampe in the
present disclosure. )

The unitary frame portion, constructed prefer-
ably as a single casting, results in the formation

‘in one operation of the cylinder and all accessory

containers, and eliminates the assembly costs

_usually incident thereto. It will be readily seen

that the bearing assembly is removable from, and
may be assembled to, the engine frame structure
as a unit, in a manner to eliminate any expensive

2,058,055
_and troublesome machining of bearing surfaces

in the frame or the enclosed means therefor.

I claim as my invention:

1. In an internal combustion engine, parallel
crank and cam shafts, means connecting the
shafts in predetermined timed relation, a crank

-case structure divided along a plane parallel to

the shafts, a pair of spaced bearing plates dis-
posed transversely of the shafts and adapted to
be applied over the ends thereof, each plate in-
cluding an integral annular bearing surrounding
each shaft, seats for the ends of said plates, pro-
jecting internally of opposite walls of one division
of sald case structure, and threaded members as-
sociated with said plates, adapted to engage said
seats and permit introduction and removal of
sald plates and shafts from said case as an as-

sembled unit, upon removal of the adjacent.

division of the case structure.

2. In an internal combustion engine, means for

10

15

20

mounting crank and cam shafts in preassembled

timed relation, said meéans including gearing op-
eratively connecting the shafts in predetermined
phase relation, a crank case or housing structure
having an end opening, a closure member for said
opening, the closure and housing provided with
plane marginal mating surfaces, and a pair of
spaced parallel, one-plece plates disposed trans-
versely of the shafts and serving as bearing
brackets distinct from the housing and closure
member, each of said brackets having a secure-
ment lug at each of its opposite ends, and paired
shaft-receiving bosses formed by integral annu-
lar enlargements of the plates, each of said bosses
completely surrounding one of the shafts over a
portion of its length to enable the brackets to be
inserted over the ends of the shafts, with the
shatt gearing between the brackets, the assembly
including said shafts, gearing and brackets adapt-
ed to be inserted and removed as a unit trans-
versely of sald housing opening, plane extensions
projecting inwardly of the marginal portions of
the housing, and adapted for engagement by said
securement lugs, and separate threaded elements
adapted, respectively, for securement of the clo-
sure member to the housing structure, and for
securing the bracket lugs to said extensions.

3. In an internal combustion engine, an en-
closed mounting for connected crank and cam
shafts, including a crank-case open at one end,
a hollow closure for the open portion, a pair of
elongate plates disposed transversely of the shafts
and serving as bearing brackets therefor, each of
said plates having spaced annular shaft bearing
bosses formed by integral plate enlargements,
and inserted over the ends of the shafts, anti-
friction bearings for said shafts, carried within
the bearing apertures, shaft gearing between the
brackets, threaded holding members for the
brackets, apertured end projections on the
brackets for receiving the holding members,

tapped seats for said bracket projections, ex-

tended inwardly of the mating surfaces of the
case and closure, said projections and seats ar-
ranged substantially in the plane of said shaffs
whereby said assembly is detachably disposed in
bridging relation across the open end of the cas-
ing, and adapted to be readily inserted and re-
moved as an operative unit with the shafts in
timed relation, upon removal of said closure."

‘4, In an internal combustion engine, a struc-
ture for removably supporting and enclosing con-
nected crank- and cam-shafts, said structure in-
cluding a crank-case having an end opening and
8 cover therefor, the case and cover provided with
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plane mating surfaces, o frame consisting of two
spaced parallel bracket plates, each disposed at
2 right angle to the shafts, and each provided
with twe integral annular bearing bosses, adapted
to be inserted over the ends of said shafts, the
frame being detachably mounted across the sald
case opening, roller bearings for each of sald
shafts, carried within the snnular bosses, gearing
connecting said shafts, and disposed between said
frame brackets, the case opening being of & size,
and the bracket plates constructed to permit the
ready introduction and removal of sald frame,
shafts and gearing as an assembled pretimed unit,
bolts extended through the ends of said brackets
at points inwardly of the mating surfaces of the

closure portions, for securing the frame and as-

sembled shafts and gearing within the case, in-
dependently of sald cover. )

B. Means for mounting a pair of connected
parallel shafts as a pretimed operative unit; in
& casing structure divided along a plane parallel
to the shafts, including enmeshing gears carried
by the respective shafts, a pair of spaced bearing

- plates disposed transversely of the shafts and

adapted to be applied over the ends thereof, each
plate including an integral annular bearing sur-
rounding each shaft, seats for the ends of said
plates, projecting internally of opposite walls of
one division of said casing structure, and thread-
ed members associated with said plates, adapted

K
to engage sald seats and permit introduction and

removal of sald plates and shafts from said cas-
ing as an assembled unit with the shafts in pre-

 determined phase relation, upon removal of the

adjacent division of the casing structure.

6. An enclosed mounting for operatively sup-
porting paired connected parallel shafts in pre-
timed relation, including a casing open at one
end, & hollow closure for the open portion, a pair
of elongate plates disposed transversely of the
shafts and serving as bearing brackets therefor,
each of sald plates having spaced annular shaft
bearing bosses formed by Integral plate enlarge-
ments, and inserted over the ends of the shafts,
anti-friction bearings for said shafts, carried
within the bearing apertures, shaft gearing be-
tween the brackets, thresded holding members
for the brackets, apertured end projections on
the brackets, for receiving the holding members,
tapped seats for said bracket projections, ex-
tended inwardly of the mating surfaces of the
casing and closure, sald projections and seats ar-
ranged substantially in the plane of said shafts
whereby said assembly is detachably disposed in
bridging relation across the open end of the cas-
ing, and adapted to be readily inserted and re-

the shafts in predetermined phase relation, upon
removal of said closure. :
: ALFRED C., BOOCK.
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