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CRANI§~SHAFT DIFFERENTIAL GEAR.

Apphcatlon filed December. 16 1920.

T'o all whom it may concern: ‘

Be it known that I, Arpex I5. OSB(_)RN, a
citizen ol the United States of America,
and a resident of New York; county of
the Bronx, and State of New Y01l have
invented certain new -and useful Imp1ove-
ments in a Crank-Shaft Differential Gear,
of which the following: is a specification.

This_ invention relates particularly to a.

method of combining the differential or com-
pensating gear of motor vehicles with' the
crank shaft of the motor or engine thereof
in such a way: that; while the drive may be
taken directly from both ends of said crank
shaft to the traction wheels, each of said
wheels can turn independently of the other
thru the action of said differential gear when
the vehicle is rounding a curve.: Thus all
gearing between the engine crank and trac-
tion wheels can be ehmmated with the re-
sult that not only is the cost, weight and
frictional loss directly reduced but by reason
of these direct gains the cost and weight of
the entire power plant may be lowered while
yet the same results are obtained from it as

are obtained from a larger and more expen-

sive plant arranged in the usual way. It is
obvious that this invention is particularly
suited for use in connection with steam pro-
pelled vehicles but is not necessarily lim-
ited to use with that type of vehicle as other
motive powers may be ‘employed provided
they permlt a combined crank shaft and dif-
ferential to be used to advantage. It should
also be understood that while my invention
has the special advantage of eliminating all
gearing between 'the engine and traction
vheels as stated above, it is not essential
where a reduction is desired, because of a
slow vehicle speed or other c‘mses, that the
drive from each side of my crank shaft be
taken directly to tlie wheels as it is perfectly
obvious that, in such cases, sprockets or gear
wheels may be substituted for the direct

5 mounted traction wheels and these sprockets

or gear wheels connected to' the traction
Wheels to transmit their rotation to them at
any speed ratio desired. "Another feature of
‘my invention is in the method of transmit-
ting the rotation of the crank shaft or dif-
fe1ent1'11 carrier, when mounted on the axle
of the vehicle, to the auxiliary dapparatus

Serial No. 431,157,

Wthh I prefer to have mounted on the
spllng supported ' framing thereof.

In the accompanying dI‘dWan‘S I have, for
the purposes of dlsclosure illustrated my in-
vention in one form only but I would have
it understood that it is susceptible of em-

bodiment in other forms svithout departure -

from the true splrlt and scope of the inven-
tion as defined in the appended clalms In

these drawings:

Figure 1 representsa partial sectional plan

view showmtr the rear portion of ‘a motor -

vehicle contalmnd the features of -my in-
vention.

- Figure 2 1epresents a sectional phn view
of crank shaft and differential gear mech-
amqm shown in Figure 1,and

Figure 3 represents a vertical sectlon o[

Figure 2 taken on the line 3—3.
Referrlno to- Figure 1, 10 indicates the
main frame of the vchlcle, 15 and 16 indi-

cate the supporting springs by which the

frame is connected to the axle casing 20, 30
and 31 indicate the traction wheels which
are mounted on the axle casing.  The axle
casing 20 is-shown as of the ban]o type or
type: contlnuous from wheel to. wheel with
a forward opening in its center for while it
is not- essential to my invention that' this
form of axle be used, I prefer this type be-
cause it allows:the enorlne casing 22.to: be
bolted against one of its sides in such a way
that the complete engine mechanism can be
removed .as a unit from the axle by releas-
ing these bolts and withdrawing the driy-
ma shafts 40 and. 41 which" tromcmlt the
power to the traction wheels. The opening
in the side of the axle casing opposite that
to which the engine casing 92 is bolted is

closed by a readlly detachuble cover 21'so -

that the internal parts of the mechanism can
be easily inspected when it is removed. The
engine casing 22 is provided with’ suitable

boarmw qupportq 23 and 24 in-which are’
mounted the bearings for the cranlc shaft 25

wh1ch 1s shown as prov1ded with'two crank
pins at 90° on which the connecting rods
26 and 27 have their bearings.

" This crank shaft is hollow and is pro-

vided with suitable sockets or openings iu
which the gears of the differential gear sys-

‘tem (to be described 1ater) are mounted
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The shaft is also shown as provided with
suitable eccentrics for operating the connect-
ing rods 28 and 29 of the engine valve gear
which is not shown in detail as it may . be of
any type desired. Should this valve gear be

of the Stephenson link type ‘double eccen-

trics and rods would, of course, be provided
to actuate the valve of each engine cylinder
instead of the single eccentric shown. In
order to drive the various auxiliary appa-
ratus T have shown a bevel gear 32 attached
to one end of the crank shaft which gear
meshes with a gear 33 on the shaft 34.  As
I prefer that this auxiliary apparatus, which
may consist- of. the water pump, fuel pump,
lubricating pump, air pump, electnc gener-
ator and speed lndlcator, be suppmted by
the springs I have shown it mounted on the
vehicle frame 10 and indicated by the figure
of ‘reference 50.. The drive is. transmitted
from the shaft 34 to the auxiliary apparatus

by means of the shaft 35 and unlversﬂ or

flexible joints 86 and 37. The remaining
parts shown in this figure-do not require
special mention. as they will be readily un-
derstood by those skilled in-the art. I would
point -out, however, that it is not necessary
to limit ‘the use of my invention to opera-
tion in connection with ‘the type of engine
shown, in which cross heads 42 and 43 “and
plstons 44 and 45: are used, as trank pistons
may be used with a three cylinder engine
and three throw crank or with four cylinders
and the two throw. crank shown—the cylin-
ders being arranged with two at 90° to the
other two in the Well Jknown manner in order
to make the engine self starting.

" T will now -refer: particularly. to Figures
2 and 3 and describe more in detail the con-
struction of - the differential -gearing and
crank shaft. - The crank shakft:% is, as be-
fore stated, hollow .and' these holes. are
shown as bushed to provide bearings -for
each of the drive shafts 40 and 41 and for
the intermediate differential shafts 46 and
47" which pass thru the crank pins. The
differential gearing comprises six gears in

all—two of which 48 and 49 are mounted
on the drive shafts 40 and 41 and mesh with
two pinion gears 38 and 39 on the shafts 46
and 47 and the two remaining gears 18 and

19 which are also mownnted. on “these shafts
and mesh togéther. Thus it will be seen,
when the motions of these gears are con-
sidered, that, 1f the crank shaft is held from
rotating, and one of the drive shafts turned,
the other drive shaft would be rotated at
the same speed-but, in a reverse direction in
exactly the same way as is the case when
the ordinary differential gear is employed,
while if the crank shaft is Tevolved and one
drive shaft held.from turning the other
drive shaft would be turned in the same di-
rection as the crank shaft but at a higher
speorl in exactly the -same manner as with

propelling engine of the vehicle,

p : 1,458,496

the ordinary dlﬂ'uentlal gear. In modify-
ing this differential gear system so that it
can be used with a three cylinder engine it
is necessary to add another crank pin shaft
for the added crank throw, two additional
gears (similar to the gears 18 and 19) and
an 1ntermedlate 1nte1mesh1n0 pinion some-
where 1 the gear train so that the drive

shafts 40 and 41 would turn in opposite de- -

rections when the crank shaft is held from
rotating as this is all that is necessary to
give the required compensating action. A
four throw four cylinder crank shaft would
not, however, require an intermediate inter-

.meshlno pmlon to be used, as like the two

throw shaft T have illustr ated, the gear sys-
tem requirved - to connect up the two drive

40

45

50

shafts 40 and 41 would rotate the shafts in -

the proper dirvections. In order to prevent
the displacement of the shafts 48 and 49 T
have provided two plates.11 and 12 which
are bolted to the erank webs and surround

the hubs of the gear holding them in posi- .

tion when. the drive shafts 40 and 41 are.re-
moved. - Should .it be preferred to pin the
gears to the drive shafts and thus keep them
in position these plates 11 and 12 may be
omitted.

Having thus described my invention, I
claim as new and desire to secure by Let-
ters Patent—

1. In a motor vehicle the combination of
two traction wheels, a hollow supporting
member carrying said wheels adjacent to
each of its ends, and carrying the propel-
ling engine of the vehicle, springs connect-
ed to said hollow supporting member and
supporting the framing of the vehicle and.
an- auxiliary appars wtus carried by sald ve-
hicle framing and means for drivi ing said
auxiliary apparatug from the propelling en-
gine of the vehicle on said supporfing mem-
ber while yet said supporting member and
framing move relatively to each other under
the action of said supporting springs. -

9. In a motor vehicle the combination of
a frame, two traction wheels, a hollow sup-
porting member- carrying said wheels ad-
jacent to each of its ends and carrying the
springs
connected to sald hollow supporting member
and supporting said frame, an aumhary ap-
paratus carried by said frame, and having a .
rotary actnating shaft, a shaft carried by
said hollow- sm)pmt]nv member and geared
to said propelling engine, an intermediate
shaft, a universal joint connecting said in-
termednte shaft and said shaft carrled by
the supporting meémber, and a universal
joint conne-ting said intermediate shaft and
said rotary actuating shaft of the auxiliary
appars atus.

3. In a motor vehicle, a’ combination of
a frame, two traction Wheels, a supporting
member carrying said wheels ad3acent to its
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ends and carrying the plopelhncr engine of

the vehicle, springs between said suppOItmor
member and said frame and supporting said
frame, a pump carried by said frame, means

5 for actuating said pump from said propel- -

ling engine comprising. an intermediate
sha.ft and a universal joint at each end of

said shaft between said shaft and said pro-

K
pelhncr engine and. between sald bhdft and -
said pump to allow the movement of said 10
frame in relation to the axle under the ac-
tion of said supporting springs.

In witness whereof, I have hereunto set
my hand this 9th day of December, 1920.

ALDEN E. OSBORN.
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