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UNITED STATES

ALEXANDER T.

PATENT OFFICE.

BROWN, OF SYRACUSE, NEW YORK.

GEARING. . -

SJ?EGIFIGA,TIOI\_T ,férming pvart of Letters Patent No. 691,591, dated January 21, 1902.
_Ap];l@ca,tion filed January 2, 1901, Serial No, 41,817, (No model.)

To all whom it may concern:

Beitknownthat I, ALEXANDER T. LROWN
of Syracuse, in the county of Onondaga and
State of New York, haveinvented certain new
and usefulImp1 ovement% in Gearing,of which
the following is a specification..

This mventlon has foritsobject the produc-
tion' of a gear popularly known as a *‘differ-
ential” or ‘‘compensating” gear which is par-

1o ticularly simple in ‘eonstruction, economical
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in manufacture, and highly efficient and du-
rable in use; and to this end it consists in
the devices and combinations herelnaftex set
forth and claimed.

Figure 1 is a face view of my dlfferentlal
gear, the alined shafts being removed. TFigs.
2 and 3 are seectional vi‘ews taken, respec-

.tively, on lines 2 2 and 3 3, Fig. 1, the alined

shafts being shown in position in both views

20 and one section of the power-transmitting
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member being removed-in Fig. 3. Fig. 4 is
a face view of one of the detached sections
of the power-transmitting member of my dif-
ferential gear, the pinions being shown in
position within said section. - Fig. 5 is an
isometric view of the sleeve for connecting
contiguous sides of the gear-wheels. fixed to
the two alined shafts. .

- My differential gear comprises, essentially,

30 two alined shafts A and B, two gear-wheels

35

C and D, a power-transmitting member E,
and pinions I, -The shafts A and B are of
any desirable form, size, and construction,
being here illustrated as arranged end to end.
It will be obvious, however, that one of said
shafts may consist. of a sleeve encireling a
part of the other shaft.  The gear-wheels C
and D are preférably spur-gears, are respec-
tively fixed to the shafts A and B, and are

40 usually disposed side by side and provxded

with hubscandd, projecting from their outer
side faces, and additional hubs or ¢ylindrical
surfaces ¢’ and d', projecting from their in-
ner or adjacent side faces and having their

45 contignousend faces engaged with each other,

as seen in Fig. 2. Said hubs ¢’ and d’ are
generally inclosed by a sleeve D', interposed
between the main bodies of the spur-gears C

-and D and closely fitting said hubs and hav-

50 ing its end faces engaged with annular faces

¢ and d?, provided on the main bodiesof said

gears C and D at the bases of the hubs ¢’ and

©

d'. The sléeve D' tends to prevent lateral
springing or movement of the ends of the
shafts A and B and adds to the practicability
and durability of my differential gear.

The power-transmitting member E usually
consists of a hollow case which substantially
incloses the gear-wheels C and D, is composed
of separable sections ¢ and ¢/, united together

‘by suitable fastening means ¢* and is pro-

vided with opposite side wallsand with a pe-
ripheral wall provided with a braking-surface

‘¢!, one of the side walls being fixed to one-

end of the peripheral wall and comprising,

with said peripheral wall, the section ¢, and’

the otherside wall being formed with sprocket-
teeth €2 and comprising the section ¢'. Said
power-transmitting member K is arranged
concentric with the gears C and D, is discon-
nected from the sleeve D', is movable inde-
pendently of said gears and sleeve, and is
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loosely mounted on the hubs ¢ and d, its op- -

posite side walls having their central portlons

provided with openings, which receive and

closely fit the hubs ¢ and. d.© The outer faces
of the opposite side walls of the power-trans-
mitting member are separated a less distance
than the end faces-of the hubs ¢ and d; and
consequently said hubs project outwardly
beyond the outer faces of said opposite side

-walls for receiving suitable fastening means,

as pins o and b, passed diametrically through
the hubs ¢ and d and the shafts A and B at
the outside of the side walls of the power-
transmitting member. The inner faces of the
opposite side walls of the power-transmitting
member are formed with inwardly-extending
hubs or flanges €%, having their internal faces
engaged with the hubs ¢ and d and their end
eddes engaged with annular faces ¢® and d?,

pIOVlded on the gears C and D at the bases
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of the hubs ¢ and d Said hubs or flangese® . -
afford a large bearing-surface for the power—" '

transmitting memberE without materiallyin-
creasing the weight thereof and add greatly
to the practicability and durability of my
differential gear. The internal face of the
peripheral wall of the power-transmitting
member E is provided with inwardly-pro-
jecting extensions, which are disposed be-
tween the pairs of pinions F and are engaged
by the fastening means e® for securing the
sections e ¢’ together independently of the

95

‘109




10

I3

20

25

30

35

42

45

50

55

6o

65

spindles f’, presently described. The inner
face of said section ¢' of the power-transmit-
ting member E is also provided with a recess
e® for receiving the contiguous end of the sec-
tion e of the member E, the peripheral wall
of said recess forming a flange, which pro-
jects from the inner face of the section €', is
lapped upon the contiguous portion of the
periphery of the section e, and serves to con-
ceal and protect the joint between said sec-
tions ¢ and ¢'.

The pinions I are arranged one in advance
of the other within the power-transmitting
member E and concentric with the parts A,
B, C, D, and E, previously described, in sub-
stantially equidistant pairs, with their axes
parallel with the axes of said parts, are in-
terposed between the sleeve D’ and the pe-
ripheral wall of the hollow power-transmit-
ting member E, and are supported at oppo-
site ends by the opposite side walls of the
member E. One end of each pinion of each
pair of said pinions is engaged with one of
the spur-gears C and D, and the opposite end
of said pinion is engaged with the other pin-
ion of said pair of pinions and is generally
provided with a hub f, formed of less diame-
ter than the toothed face of said pinion and
alined with the other spur-gear. Said pin-
ions are preferably mounted on spindles /7,
disposed substantially parallel with the axes
of the shafts A and B and having correspond-
ing extremities fixed in openings extending
through the inner and outer facesof oneof the
side walls of the power-transmitting member
E and their other extremities detachably ar-
ranged in openings extending.through the
inner and outer faces of the opposite side
wall of said member E. The spindles ' are
provided with lengthwise oil - containing
chambers f3, extending inwardly from cor-
responding ends thereof and formed with
closed inner ends, and are also provided with
exit-passages leading from the chambers f3
through the peripheries of the spindles and
plugs f%, which close the outer ends of the
chambers f® and are formed with perfora-
tions extending through theirinner and outer
faces. Saidspindlesf’ strengthen the power-
transmitting member and form a particularly
strong, durable, and effective means forsup-
porting the pinions If.

In the use of my invention the power-trans-
mitting member E drives both shafts A and
B and both shafts rotate in the same direc-
tion or in reverse directions.

The construction and operation of my gear
will be readily understood upon reference to
the foregoing description and the accompany-
ing drawings, and it will be obvious to those
skilled in the art that more or less change
may be made in the construction and arrange-
ment of its parts without departing from the
spirit of my invention.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—
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1. In a differential gear, the combination of
two alined shafts arranged end to end, two
spur-gears disposed side by side and fixed re-
spectively to the shafts, said spur-gears hav-
ing their inner side faces provided with pro-
jecting hubs, a sleeve interposed between the
main bodies of the spur-gears and closely fit-
ting said hubs, a hollow power-transmitting
member disconnected from the sleeve and ar-
ranged ‘concentric with the shafts and the
sleeve and formed with opposite side walls at
the outer sides of the peripheral faces of the
spur-gears, and a pair of pinions interposed
between the sleeve and the peripheral wall of
the hollow power-transmitting member and
having their ends supported by the side walls
of the power-transmitting member and their
axes disposed substantially parallel with the
axes of the shafts, said pinionsbeingengaged
with each other and respectively engaged
with the spur-gears, substantially as and for
the purpose described.

2. In adifferential gear, the combination of
twoalined driven shaftsarranged end to end,
two spur-gears disposed side by side and fixed
respectively to the shafts, said spur-gearshav-
ing their inner and outer side faces provided
with projecting hubs, the end faces of the in-
ner hubs being engaged with each other, a
sleeve closely fitting the inner hubs of the
spur-gears and having its end edges engaged
with inuner side faces of the main bodies of

- the spur-gears, a hollow power-transmitting

member for driving both shafts, said mem-
ber being disconnected from the sleeve and
arranged concentric with the shafts and the
sleeve and formed with opposite side walls
loosely mounted on the outer hubs of the
spur-gears, and a pair of pinions interposed
between the sleeve and the peripheral wall of
the hollow power-transmitting member and
having their ends supported by the side walls
of the power-transmitting member and their
axes disposed substantially parallel with the
axesof the shafts, said pinions being engaged
with each other and respectively engaged
with the spur-gears, substantially as and for
the purpose described.

3. Inadifferential gear, the combination of
two alined driven shafts arranged end to end,
two spur-gears disposed side by side and fixed
respectively totheshafts, said spur-gears hav-
ing their outer side faces provided with pro-
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jecting hubs, a hollow power-transmitting .

member for driving both shafts, said member
being arranged concentric with the shaftsand
formed with opposite side walls loosely mount-
ed on said hubs of the spur-gears, and hav-
ing their inner faces provided with inwardly-
extending hubs loosely mounted on said hubs
of the spur-gears and engaged with outer
side faces of the main bodies of the spur-
gears, and a pair of pinions having theirends
supported by the side walls of the power-
transmitting member and their axes disposed
substantially parallel with the axes of -the
shafts, said pinions being engaged with each
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other and respectively engaged with the spur-
gears, substantially as and for the purpose
specified.

4. Ina differential gear, the combination of
two alined shafts arranged end fo end, two
spur-gears disposed side by side and fixed' e-
spectively to the shafts, said spur-gears hav-
ing their inner side faces provided with pro-
,]eqmnw hubs, a sleeve interposed between the
main bodles of the spur-gears and closely
fitting said hubs, a hollow power-transmit-
ting mem.ber disconnected from the sleeve
and arranged concentric with the shafts and
the sleeve, said power-transmitting member
being formed with opposite side walls at the
outer sides of the peripheral faces of the spur-
gears having their inner faces provided with
inwardly-extending hubs engaged with outer
side faces of the spur-gears, and a pair of
pinions interposed between the sleeve and
the peripheral wall of the hollow power-trans-
mitting member and having’ their ends sup-
ported by the side walls of the power-trans-
mitting member and their axes disposed sub-
stantially parallel with the axes of the shafts,
said pinions being engaged with each other
and respectively engaged with the spur-
gears, substantially as and for the purpose
specified.

5. In a differential gear, the combination of
two alined driven shafts armnﬂed end to.end,
two spur-gears disposed side by side and fixed
respectively to the shafts, said spur-gears
having their inner and outer side faces pro-
vided with projecting hubs, a sleeve closely
fitting the inner hubs of the spur-gears and
having its end edges engaged with inner side
faces of the main bodies of the spur-gears, a
hollow power-transmitting member for driv-
ing both shafts, said member being discon-
nected from the sleeve, arranged concentric
with the shafts and the sleeve and formed
with opposite side walls loosely mounted on
the outer hubs of the spur-gears and having
their inner faces provided with inwardly-ex-
tending hubs loosely mounted on said outer
hubsof the spur-gears and engaged with outer
side facesof the main bodies of the spur-gears,
and a pair of pinions interposed between the
sleeve and the peripheral wall-of the hollow
power-transmitting member and having their
ends supported by the side walls of the power-
fransmitting member and their axes disposed

substantially parallel with the axes of the.

shafts, said pinions being engaged with each
other and respectively engaged with the spur-
gears, substantially as and for the purpose
set forth.

6, Ina dxffet'enmal gear, the combmatlon of
two alined shafts arran«red end to end, two
spur-gears disposed side by side and'ﬁxed re-
spectively to the shafts, a hollow power-trans-
mitting member arranged concentric with the

shafts and formed with a peripheral wall and

opposite side walls disposed at the outer sides

of the peripheral faces of the spur-gears, one |

of the side walls being separable from the

s

3

corresponding end of the peripheral wall and

being formed with a toothed penphery and -

a flange projecting from its inner face and
lapped upon the contiguous portion of the
periphery of said peripheral wall, and a pair
of pinions having their ends supported by the
side walls of the power-transmitting member
and their axes disposed substantlally parallel
with the axes of the shafts, said pinions being
engaged with each other and respectively en-
gaged with the spur-gears, substantially- as
and for the purpose described.

7. Inadifferential gear, the combination of
two alined shafts arranged end to end; two
spur-gears disposed side by side and fixed re-

speetively totheshafts, a hollow power-trans-

mitting memberarranged concentrie with the
shafts and formed with a peripheral wall
and opposite side walls disposed at the outer
sides of the peripheral facesof the spur-gears,
the peripheral wall being fixed at one end to
one of the side walls, and the opposite side
wall being separable from  the other end of
the peripheral wall, and being formed with a
toothed periphery and a flange projecting
from its inner face and lapped upon the con-
tiguous portion of the periphery of said pe-
ripheral wall, and a pair of pinions having
their ends supported by the side walls of the
power-transmitting member and their axes
disposed substautlally parallel with the axes
of the shafts, said pinions being engaged with
each other and respectively engaged with the

spur-gears, substantially as and for the pur-

pose described.

8. In a differentialgear, the combination of
two alined shafts arranged end to end, two
spur-gears disposed side by side and fixed re-
spectively tothe shafts, a hollow power-trans-
mitting member arranged ¢oncentric with the
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shafts and formed with a peripheral wall

and opposite side walls disposed at the outer
sides of the peripheral faces of the spur-gears,

one of the side walls being formed with open-

ings extending through its inner and outer
faces, the peripheral wall being fixed at one
end to said side wall and having its internal
face formed with inwardly-projecting exten-

 sions, and the dpposite side wall being sepa-

mble from the other end of the per 1pheral
wall and provided with-a toothed periphery,
openings extending through its inner and
outer faces and a ﬂan(re prOJecth from itg
inner face and lapped upon the contiguous
portion of the periphery of said perlphelal
wall, a pair of spindles disposed substantially
pamllel with the axes of the shafts and hav-
ing corresponding extremities fixed in the
openings in one of the side walls of the power-
transmitting member.and their other ex-
tremities detachably arranged in the open-
ings in the opposite side wall of said member,

pinions mounted on the spindles and pro;]ect-'
ing betweensaid exterisions and engaged with
each other and respectively enoawed Wlth the
spur-gears, and means for securmvthe sepa-
rable side wall to said extensions mdepend-
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ently of the spindles, substantially as and for
the purpose specified.

9. Inadifferential gear, the combination of
two alined shafts, a hollow power-transmit-
ing member arranged concentric with the
shafts and having openings in opposite walls,
two spur-gears mounted respectively on the
shafts within the hollow power-transmitting
member and having their adjacent sides pro-
vided with hubs and annular faces at the
bases of the hubs, said gears having their
outer sides provided with hubs projecting
through said openings beyond the outer faces
of said walls of the power-transmitting mem-
ber, a sleeve engaging the peripheries of the
hubs and having its end edges engaged with
the annular faces, fastening members en-
gaged with the shafts and the projecting ends

691,591

of the hubs on the outer sides of the spui-
gears, and a pair of pinions having their op-
posite ends supported by said walls of the
power-transmitting member and their axes
disposed substantially parallel with the axes
of the shafts, said pinions being engaged with

-each other and respectively engaged with the

spur-gears, substantially as aund for the pur-
pose set forth.

In testimony whereof I have hereunto
signed my uame, in the presence of two at-
testing witnesses, at Syracuse, in the county
of Onondaga, in the State of New York, this

22d day of December, 1500.

ALEXANDER T. BROWN.
Witnesses:
S. DAVIS,
D. LAVINE.
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