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UNITED STATES

Re. 15,490
PATENT OFFICE.

CHARLES E. STARR, OF SEDRO WOOLLEY, WASHINGTON, ASSIGNOR TO PERFECTO GEAR
DIFFERENTIAL CO., OF BELLINGHAM, WASHINGTON; A CORPORATION OF WASH-

INGTON.

DRIVING MECHANISM FOR MOTOR VEHICLES.

Original No. 1,362,361,

T'6 all whom it may concern: ‘

Be it known that I, Caaries E. StarR, a
citizen of the United States, and resident
of the city of Sedro Woolley, county of
Skagit, State of Washington, have invented

ger.ain new and useful Improvements in

riving Mechanism for Motor Vehicles, of
which the following is a specification.

My invention relates to speed changing
mechanism -and more particularly to the
coml nation of a differential and planetary
gear system whereby a change of speed of
parts driven thereby may be secured by the
shifting of certain parts of the mechanism
to permit or prevent movement of the plane-

~.tary system.
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. their ends abutting

-the

.- Fig. 8 is a similar view of

.Or ma
“here

he object of the invention is to combine a
planetary gear system with a differential

mechanism as is ordinarily used for the pur-

pose of driving of automobiles in a con-
struction that is
cient. . . : :
- In_accomplishing this obiect T have pro-
vided improved details of construction, the
preferred forms of which are illustrated in
the accompanying drawings, wherein
Figure 1 is a longitudinal section through

driving shaft and axles; the forward portion
of the gearing members being shown in
section while the remaining parts are shown
in plan.
ig. 2 is a view, partly in section, showing

the relative positions-of the movable loek-
ing member and cooperating parts when the
former is in a neutral position.
i i the same parts
in such relation as to produce a direct drive
or what may be termed a high speed. :

Fig, 4 is a transverse vertical section taken
substantially on the line 4—4 of Fig. 1.

Fig. 5 is a transverse vertical section sub-
stantially on =5 |

Referring more in detail to the drawings—

1 and 10 represent the inner ends of dif-
ferentialshaftswhich may comprise theshafts

of an antomobile rear axle. These shafts have

and are connected and
by a differential mechanism which is,
ge, of a standard construction. As
own the differential mechanism con-
sists of two opposedly mounted bevel gears
2-a0d 20 which are keyed, preferably by a

driven

" which

of the

simple, compact and effi--

differential housing on the plane of the -

.is formed integral with an.
the broken line 5—5 in Fig, 1.
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spline connection, respectively on the abut-
ting ends of the shafts 1 and 10, and inter-
mediate bevel gears 21, which are mounted
on shafts 22 carried by a frame 23 and mesh
simultaneously with tge gears 2—20. :
The frame 23 comprises two similar sec-
tions, each having a peripheral member
cooperates with the other like mem-

ber to form a mounting for the shafts 22

and having bearing sleeves 24 whereby the

frame is supported ; the sleeves being revolu-
ble about the shafts adjacent the outer sides
gears 2—20 which retain the frame
in position against longitudinal shifting. -
Extending laterally from the frame is a
series of journal pins 30 upon which pinions
3 are mounted; the pinions being the inter-
mediate gears of a planetary gear system.,
As shown best in Fig. 4 three of these gears
are shown although the number may be
varied if desired or as is necessary.  The
inner ends 30’ of these pins are extended
through the two sections of the frame 23
and are provided at their ends with nuts
whereby the two sections are locked securely

. together to form a rigid frame,

4 designates the master gear of the plane-
tary system and 6 the master gear of the
whole system; the two, gears being secured
together and also to supporting webs 40 and
44 by means of bolts 49,
44 are respectively provided with sleeves 41
and 45 upon which they turn and the webs
may either form a closed : housing for the
diﬂ%rential gears or may be an open work
spider; the sleeves being revolubly sup-
ported within suitable anti-friction bear-
ings, as shown at 46, which are mounted in
the differential housing as later described.

The inner gear 5 of the lanetary system

: gatoneen.ofa
longitudinally shiftable sleeve 50, which is
adapted
has a somewhat enlarged portion whereon
the ‘gear 5 is formed which revolves freely
out the bearing sleeve 24 of the frame 23,
‘Power to drive the axles 1 and 10 is com-

~municated through the master gears 5 and
‘4 and is sapplied to the gear 5. e manner
of doing this as here shown consists of a

gear 47 carried by a ‘power transmission
shaft 48 that may be operated by any suit-
able source of power, - -

The webs 40 and

to turn freely upon the axle 1 and
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The smaller end of the sleeve 50 is pro-

vided near its end with clutch teeth: 51, con-
veniently formed as a gear but not function-.

ing as such, the teeth of which are adapted
to be disengaged from or to mesh with those
of an internally toothed clutch or-locking
ring 7, which is fixed by bolts 70 within the
housing. '

Mounted concentrically about the sleeves
50 on the outer ends of the pins 30 is an
internally toothed clutch or locking ring 8
which is adapted to receive the gear 5 as
the sleeve 50 is shifted longitudinally on its

~axle. In the position of the sleeve 50 and
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gear 5, as shown in Fig. 1, the sleeve and
gear are held against rotation by the inter-
Tocking of the teeth 51 with the teeth of the
fixed ring 7 and consequently, when the
mechanism is driven, the master gear 4 and

axles are moved at different speeds; the lat-

ter being slower than the former according
to the proportion or size of the gears. If,
however, the sleeve is shifted so as to dis-
engage the teeth 51 and interlock the teeth
of the gear 5 simultaneously with the teeth
of the pinions 3 and clutch or locking ring
8, as in Fig. 3, the pinions will be held against
rotation so that the casing 23 will revolve

with the master gears and consequently, the -

axles will be driven directly from the master
gear at what may be termed their high speed.

The sleeve 50 assumes a neuatral driving
position when it is shifted so that the gear b
and teeth 51 ‘are both disengaged from the
locking rings, as is illustrated in Fig. 2.

The casing 9, which incloses the mecha-
nism, has an internal supporting member 90
at one side, wherein the bearing 46 at that
side is mounted and the bearing is held in
position by means of a cap 92 that is remov-
ably fixed bﬁ bolts 93 to the said supporting
member. This bearing revolubly retains the
sleeve 41 of the web 40 and the said sleeve
forms a bearing for the shiftable sleeve 50
which in turn carries the axle 1.

At its opposite side the housing 9 has an
inwardly extending sleeve 95 which supports
the bearings at that side similarly as on the
opposite side and the bearings revolubly sup-
port the sleeves 24 and 45 of the-frame 23
and web 44.

The -preferred 'means for shifting the

sleeve 50 to obtain the change of speed, com- -

prises & shifting collar 56 which is revolubly
retained on the sleeve between the ring of
teeth 51 and a nut 57 that is threaded onto
and locked to the end of the sleeve. Piv-
otally connected to the collar are the arms

' 58 of a-yoke 59 mounted on a vertical turning
80°

shaft ‘65, which in turn is supported by a
bracket 66 from the interior of the housing 9.
The shaft 65 extends from the housing and

has a crank lever 67 thereon to which an op-

erating link 68 is attached. By oscillating
this latterrhnk, the collar 56, and with it the

15,490

sleeve 50, will be moved lengthwise so- that
the teeth 51 thereon will be brought into en-
gagement with, or disengaged from the teeth
of the fixed member 7. o

If the sleeve 50 and its attached gear 5
be positioned, as in Fig. 1, to retain it against
rotation, the intermediate pinions 3 will be
caused to travel around the gear 5 carrying
with them the frame 23 of the differential.
If the sleeve is shifted to engage parts as

shown in Fig. 3; the planetary system will -

be locked so as to revolve as one piece with
the frame 23 and at a higher speed than
when the sleeve is in its former position.

1t is apparent that with the parts con-
structed and assembled as deseribed .a com-
pact mechanism of such character as to be
reliable, and efficient, and a means of obtain-
ing another speed ratio for driving automo-
biles is provided. o

Having thus described my invention what
1 claim as new therein and desire to secure
by Letters Patent is:

1. In a power transmission device in com-

bination, a differential gear system having

o differential frame journaled upon the
shafts thereof, a planetary gear system hay-
ing its intermediate gears mounted on sald
frame, a master gear for the said intermedi-
ate gears, a locking ring fixed to the differ-
ential frame, a central gear for the planetary
system adapted to be engaged with the lock-
ing ring and having a sleeve longitudinally
shiftable on one of the differential shafts, a
locking member on the sleeve, a fixed locking
member adapted to receive said sleeve lock-

ing member and means for optionally shift- -

ing the sleeve to such position as to lock the

same against rotation to cause functioning ‘

of the planetary system or to such position as
to interlock the central gear with the locking
ring and intermediate planetary gears to

lock the differential frame relative to the.

master gear. -

2. In a power transmission device, in com-
bination, a differential gear system having
a differential frame journaled upon the
shafts therof, a planetary gear system hay-
ing its intermediate gears mounted on said
frame, a master gear for the planetary sys-
tem, a locking ring fixed on the frame to
revolve therewith adjacent said intermedi-
ate gears, a fixed locking member spaced
from the locking ring, a sleeve inclosing one
of the differential shafts and having a lim-
ited movement longitudinally thereof, two
gears formed on said sleeve; one of said

gears forming the central gear of the plan-

etary system and being adapted to be moved

by a shifting of the sleeve into interlocking

relation with the locking ring ‘to prevent
rotation of the planetary gears and to lock
the frame relative to the master gear, the
other gear'bein% adapted to move into and
from locking relation with the fixed locking
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member accordingly as the sleeve is shifted
to move the opposite gear from and into
locking relation with the locking ring.

3. In a power transmission device, in com--

bination, a differential frame journaled
upon the shafts thereof, journal pins

mounted in said frame, gears mounted

on said journal pins forming the interme-
diate gears of a planetary gear system, a
master gear for the intermediate gears, sup-
porting webs secured to the master gear
having bearing sleeve journaled in external
bearings and inclosing the axles, an inter-

~nally toothed locking ring mounted on said

journal pins adjacent said intermediate

‘gears and adapted to revolve with said.

rame, a central gear for the planetary
system having a sleeve extending therefrom

slidable a limited distance on one of the dif--

ferential shafts and having a locking gear
thereon, a fixed locking ring adapted to re-
ceive the locking gear, a collar revolubly
fixed on the sleeve, a shifting device fixed to
said collar whereby the sleeve may be moved
to optionally lock the sleeve against rotation

y engagement of the locking gear thereon
with the fixed locking ring or moved so as
to free the locking ring and to interlock the
central gear simultaneously with the inter-
mediate gears and locking ring to prevent
movement of the differential frame relative
to the master gear. '

ar system, of a planetary gear system hav-
ﬁ its intermediate gears ]%)‘;irnaled on the

differential casinﬁ', means for preventing the

inner gear of the planetary system from
turning, -and a locking ring fixed for reta-
tion with said differential casing and with
which said inner gear is engagea%)le to pre-
vent rotation of said intermediate gears. -

5. The combination wjth differential gear
system, of a planetary gear system havin

its intermediate gears journaled on the. dif-

ferential casing, means for preventing the

inner gear of the -planetary system from -

turning, and a series of teeth arranged on
said differential casing and adapted to inter-
lock with the teeth of said inner gear to lock
said intermediate gears against rotation.

6. The combination with a differential
gear system, of & planetary

inner gear of the planetary system from
tuminé,‘e: ring ﬁxetf for rotation with said
differential casing, and teeth on said ring

‘adapted to interlock with the teeth of the

7 gear system hav-
its intermediate gears journaled on the’
, means for preventing the -

inner gear for locking said inner gear and
differential casing against relative rotation.

7. The combination with a differential
gear system, of a planetary gear system
having its intermediate gears journaled on
the differential casing, a series of teeth ar-
ranged on said differential casing - and
adapted to interlock with the teeth of the
inner gear of said planetary system to pre-
vent rotation of said intermediate gears, a

fixed element, engageable clutch members :

associated with said inner gear and said
fixed element for locking said inner gear to

said fixed element, and means for optionally

engaging said clutch members or interlock-
ing said teeth. . o T

8. The combination with a differential
gear system, of a planetary gear system hav-
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mﬁ' its intermediate gears journaled on the .
di

lifferential casing, a ring fixed for rotation
with said differential casing and on the oppo-
site side of said intermediate gears therefrom
for providing additional support to said in-
termediate gears, and means on said ring en-
gageable with said inner
said inner gear and di
against relative rotation.
9. In a combination of a differential gear
system and a planetary gear system, a plu-
rality of journal pins arranged on the dif-
ferential casing and upon which the inter-

rential casing

v . -mediate gears of the planetary system are
4. The combination with a differential -

mounted, a ring joining the outer ends of
said journal pins, and teeth on said ring
adapted to be interlocked with the teeth of
the inner gear of the planetary system. .

10. In-a combination of differential gear

ﬁear for. locking
e
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system and a planetary gear system, a. plu- -

rality of journal pins arranged on the
differential casing and upon which the inter-
mediate gears of the planetary system are
mounted, a ring joining the outer ends of

- said journal pins, teeth on said ring adapted

to be engaged with the teeth of the inner
gear of the planetary system, a fixed ele-
ment, engageable clutch- members associated
with said inner gear and said fixed element
for locking said inner gear to said fixed ele-
ment, and means for optionally moving said
inner gear to engage said clutch members or
to simultaneously engage the teeth of said
inner gear with the teeth of said ring and of
said intermediate gears. . -
In testimony whereof, I have hereunto
set my hand at San Francisco, California,
this 11th day of September, 1922, ' :

CHARLES E. STARR.
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