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‘'some instances two and _
sprockets or driving-wheels, and sometimes
‘these sprockets must vary in size, so as to
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- To all whom it may COTLCETTL:

Be 1t known that I, HUGH L. WARKER, a

eitizen of the United States residing at Day--

ton, in the county of Montwomei y and State
of -Ohio, have invented c‘erta,in new and use-
ful Improvements in- Differential Gearing

and I do declare the following to be a full
“clear, and exact description of “the invention,
such as will enable others skilled in the art
‘to which it appertains to make and use the
same, reference being had to the accompany-.
ing drawings, and to the figures of reference

ma.rked thereon, which form a part of this

‘Specification.

This invention relates to improvementsin
gearing of the type known as ‘‘differential”
or ‘“ compensating ¥ gearing. As I am en-

‘gaged in the manufacture of automobile parts

and supplies, I have calls for and find the
need of an equalizing - gearing having in
sometimes three

oive different speeds to the driven shaff, and

thus avoid what is known as a *‘ variable-
speed ” transmission, which is costly and
heavy. In some instances it is desirablpto
‘have only one sprocket, but to have it inter-

"changeable with the other side of the gear-
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ing. This can be done after the gearing has
been secured to the driving-shafts.
have provided for, so as to avoid disturbing

the mechanism as a,wholef, by a simple inter-

change of side plat-es, and, farther, to pro-:

vide a gearing that is compact, low in cost,
self - eontalﬂed perfect 1n almement a,nd

practically dust- proof.
With this objectin view the invention con-

- gists in the combination and arrangement of
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parts, as hereinafter set forth and described.
Referring to the accompanying drawings,

which fully illustrate my invention, Figure 1

is a face view of my improved diﬁerenbial
gear, part of whichis broken away. Iig. 2

is a cross-sectional view of Flﬂ' 1 on the lme :

‘A B. Fig. 3isasimilar Eectﬂonal view show-
Fig. -

ing a less number-of sprocket-wheels.

4 is a detail of the internal pinions. Fig. 5

is a sectional perspective view of the driving.

member. Iigs. 6 and 7 are detail sectional

views showing modifications in the manner:

¥

| of connecting the side plates and gear-wheels.

This I

driving member 5.
platesband 9may be of the samesize and have 8o

able devices.

F1g 818 & lﬂnmtudmal seetmnal elevation,
full size, of one of the internal pinions.

In a detail deseription of the invention 3535
similar reference characters indicaté corre-
sponding parts in the several views of the

| drawings.

The Impm?ed differential gear comprises

| two shafts 1 and 2, placed in almement two 60

oear-wheels 3 and 4 secured to said shafts,
and a driving member 5, loosely surrounding
the hubs of and inclosed between the two
cear-wheels 3 and 4. The driving member 5
is provided with a peripheral braking-sur- 65
face 5'. Plates 6 and 9 are secured to said
driving member by suitable means, such as
screws 3 and 11, which penetrate the sides
of the band-periphery of said driving mem-
ber. Thesaid plates 6 and 9 are slightly off- 7o
set, so as to engage the rim 5’ of the driving
member, and each of said plates is provided
with driving or sprocket teeth on its outer
periphery. At their inner peripheries the
said plates 6 and 9 engage the outer rims of 75
the gear-wheels 3 and 4 by suitable flanges 7
and 10, so as to hold said gear-wheels in true
alinement, and thereby close up against the
It is obvious that these

the same number of teeth; but in the draw-

ings they are shown in graduated sizes or

one much larger than the other, 80 as togive

a variation of speed from the driver through

sald various sizes of sprockets or driving- 85
wheels. It is further obvions that these

| plates or sprockets 6 and 9 are mterehange-

able one with the other.

- The sprocket-ring 12 is attached to the
outer band periphery &' of the driving mem- go
ber 5 by means of a suitable flange 13 and a
series of fasteners or screws 14 or other suit-
It is furtherobvious that this
sprocket-ring 12 is of a sizé between the
sprocket-plates 6 and 95 ‘but they may be all g3
of one size, or many ehanﬂ'es may be made by
varying the number of teeth to suit require-

ments.

Fig. 3 of the drawmﬂ*s illustrates the dif-
ferenmal gear substanbmlly the same as Fig.
, but minus the sprocket-ring 12 and ﬁzmge
13 In this construction the plate 18 is sub-
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stantially the same as plate 6, but is minus
the sprocket-teeth, and slightly engaging the
periphery 5' is an overhanging edge 19. The
internal pinions 15 and 15" preferably have
solid spindle ends 16 and are made of one in-
tegral piece, as shown in FKig. 8. They may,
however, have their spindles independent
and separate. In either case the said pin-
ions engage each other, as shown in FKig. 4,
near theircenter portions, leaving the toothed
ends free from engagement with each other,
but adapted to engage the gear-wheels 3 and
4 in such a manner that pinion 15 may en-
vage gear-wheel 3 and pianion 15 may engage -
oear-wheel 4, thus causing a differential mo- |
tion to the driving-shafts 1 and 2 when they
travel at different speeds. The said pinions |
are mounted in pairs, having their spindles
in planes parallel to the alined shafts 1 and
2 and their spindle ends mounted in the side
plates 6 and 9. |

In Fig. 1 the pinions 15 and 15’ will be seen
engaged with each other and engaging the
cear-wheels 3 and 4, gear-wheel 4 being hid
from.view. The said pinions pass through |

~openings 17 in the driving member 5, but are

independent of said driving member.
It is obvious that the shafts 1 and.2 may be

~ a solid shaft in one piece, and to this one of
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said gear-wheels may be secured, and the
other of said gear-wheels may be mounted on
a tuve or hub of said gear-wheel, or both gear-
wheels 3 and 4 may be mounted on sleeves.
In Figs. 6 and 7 I have shown some modi-
fications in the manner of connecting the in-
ner peripheries of the side plates with the

rims of the gear-wheels.
Having fully described my invention, I
claim— | | . |
1. In a differential gear, the combination

- of twoalined shafts, twogear-wheels mounted
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gaging said gear - wheels and projecting

thereon, a. driving member having .an outer
band -shaped periphery, said driving mem-

wheels, face-plates engaging the outer rim of
each of said gear-wheels and detachably se-
cured to the outer band-shaped periphery of |
the driving member, one or both of said face-
plates being provided with teeth, pinions en-

- through openings in the driving member,

- plates.

[ §
1

Go

sald pinions being. mounted between the face-

2. In a differential gear, the combination
with two alined shafts, of a driving member
provided with a braking-surface, a gear-wheel |
on each side of said driving member, the in-
ner ends of the hubs of said gear-wheels abut-
ting with each other, engaging pinions lying
within the periphery of the driving member, |
and removable side plates carrying said pin-
ions. . |

3. In a differential gear, the combination
with two alined shafts, of a driving member
having a peripheral braking-surface and s
web connecting the hub of said driving mem-
ber and the said periphery, said web having

730,421

openings therein, removable side plates se-
cured to the edges of the periphery of said
driving member, elongated pinions mounted
in said side plates parallel with the two alined
shafts and projected through the openings in
the web of the driving member and spur-
wheels inclosed between said driving mem-

‘ber and the side plates and engaged by said

pinions. |

4. In a differential gear, the combination
of alined shafts, a driving member, remov-
able side plates secured tosaid driving mem-
ber, two or more pinions inclosed between
said side plates, gear-wheelshaving inwardly-
projecting hubs telescoping into the open cen-
ter of the driving member and held in posi-
tion by said side plates. |

5. In a differential gear, the combination
with alined shafts, of two gear-wheels on said
shafts, pinions engaging said gear-wheels, an
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annular band-shaped driving member inclos-

ing said gear-wheels at their peripheries, a
removable side plate on each side of said driv-
ing member in which the pinions are mount-
ed, the said driving member having a central

hub-shaped center incloging the inner por-

tions of the hubs of the gear-wheels.
6. In a differential gear, the. combination
of twoalined shafts, two gear-wheels mounted

thereon side by side, a driving member hav-

ing an outer annular band-shaped periphery
and loosely mounted between sald gear-
wheels, side plates engaging the outer rim of
each of said gear-wheels and detachably se-

| cured to said outer rim of said driving mem-
‘ber, one or both of said plates provided with

sprocket-teeth, pinions engaging said gear-

‘wheels and projecting through openings in

the body of the driving member, said pinions

“being supported in the side plates.

7. In a differential gear, the combination

‘with alined shafts, of gear-wheels mounted

on said shafts side by side, side plates par-
ber being loosely mounted between said gear- |

tially inclosing the outer sides of said gear-
wheels and engaging the sides thereof, a driv-
ing member between said gear-wheels termi-

nating in an outer annular band-periphery

to-which said plates.are attached,.cne.or both
of said plates being provided with driving-
teeth, a series of pairs of pinions passing
through said: driving member, in gear with
each other and in gear with their respective

gear-wheels, said pinions mounted between

said plates by spindle-bearings.

8. In a differential gearing, the combina-
tion with two alined shafts, and gear-wheels
secured to the.adjacent ends.of said shafts,
of an integral driving member between said
gear-wheels, the rim of said driving member
projecting laterally on each side to a point
approximately in line with the outer sides of
the peripheries of said gear-wheels, side or
face plates having their inner rims projected
under the inner sides of the peripheries of
said. gear-wheels, and the outer rims of said
plates being projected over the outer periph-
ery or rim of the driving member and termi-
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nated in teeth, 4 series of pairs of pinions pro- ] a,lmed shafts to provide a bmkmmsurface

3@@136(1 throuﬂ'h said driving member, the said

pinions havmfr their spmdle ends pr ogeeted

into said plates

9. In a differential gear the combination
with two alined shafts, of a driving member,
the peripheryof which has a brakmmsurfa,ee,
two independent; side plates separated by the
rim or periphery of said driving member,

said side plates being attached to the edges

of said rim or periphery, a gear-wheel mount-
ed on each side of said driving member, and
pinions carried by said side plates and en-

gaging the gear-wheels, said pinions being
-essentially in positions pa,rallel with the a.ms

of the driving member.

10. In a d1ﬁﬁrent1d.l oear, the combination
with two alined shafts, of a driving member
- having an annular periphery, the edges of
which pro,]ecb laterally beyond the hub of
said driving member, the outer surface of
said periphery being coaxial with the tWO |

f

two gear-wheels secared to the ad]aeent ends

of the shafts and upon the hubs of which the

driving member is mounted, one or more side

25

plates attached to the c1rct1mferentla,l edges

of the driving member, and one or more pairs
of pinions ;10111-11&19(1 in said side plates.

11. In a differential gear, the combination
with two alined shafts, of a driving member

having an annular brakmg-surface, a sprock-
‘et-ring mounted on said driving member,

side plates secured to the rim of said drwmﬂ'
member, gear-wheels inclosing the hub of
said driving member, and pinions mounted

in said side plates and eng&gm& sald gear-
| wheels. -
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In testimony whereof I afﬁx my swnatma |

in presence of two witnesses.

o - HUGH L. WARNER.

- Wibnesses:

| R. J. McCARTY,
C. M. THEOBALD.
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