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To all whom it maiy concermn:

Beit known that I, EmMET P. GRAY, a citi-
zen of the United States residing at Cincin-

- -natl, in the county of Hannlton and State of
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ing and parts of the axle.

the sprocket in place.

()1110 have mvented certain new and useful

Improv{,ments in Differential Gearing, of

~which the following is a full, elear, and exact

description, reference belng had to the ac-

companying drawings, forming part, of this

specification.

My invention relates more particularly to
a d.flerential gearing espemal})f adapted for
automobile-work and to be secured upon the
divided driving-axle of the same or upon a
two-part axle where one part 1s a sleeve’ and
1t has for its object the provision of a geal Ing

of the class. rvfmwd to which shall be exceed-
smgﬂe in construction, strong and du-

]n{]‘
mblv and thoroughly efficient in action.

The novelty of my invention wiil be here-
inafter more fully set forth, and bpeuh(*ﬁ,llv
pointed out'in the claims. |

In the accompanying drawings, Figure 1 is
a sectional plan view of the assembled. Tear-
taken on the dotted
]nw x.zof g, 8. Kig. 2 1s a sectional end
clevation on Llw dotted line Yy of Fig. 3 with
ig. 318 a side ¢leva-
tion of the complete gearing arranged in-one
side of the shell or case. Kig. 4 is an en-
larged elevation of a portion of the sprocket.

The same numerals of reference are used to
indicate identical parts in all the figures.

As illustrating the SlIIlp]th form of my
improved diffcrential gearing, refremnu, 18
ha, to the accompanying dmwmg& in which

, Figs. 1 and 2, is one end of an ahle, and 2

_ thb otheradjac ent end, the two being in aline-

ment and carrying key&‘-d upon thmr adja-
(,ent ends two spur-gears 3 and 4. ‘These
spur-gears have extended hubs on cach side
thereof, surrounding which, on the exterior
stdes tholeof are l)uslungb 5 and 6.
“Journaled leowl}r on the bushings 5 and 6

‘respectively, are two half parts 8 and 9 of a

drum or casing, between the meeting edges of
whicl at the perlphary 1s clamped in any
suitable manner a bprochet whee 1I 10. Thave
shown twomethods of clamping the sprocket-

F—

wheel 10, which 1s but a ske eton ring, which

while prmect ing ‘above the peri hery of the

-

- Inanner;,

lugs 16 with the

rior thereof to interfere with the m{ECh&IﬂSlli“

contained in said drum or casing.

“As a simple and very efficient methﬁd of
securing the sprocket-wheel in place 1 divide
the circumference of” the central aperture
into six equal portions and then cut out the
metal between any two of these Dortions,
leave the metal in between the next two, cut-
ting out between the next two, and so on,
which will leave projecting portmm § and
cavities 17, as shown m Fig. 4,
sprocket, and by similarly cutting the adja-
cent, faces of the two halves of the drumn ﬂh
sprocket and drum will intericek, doing
away with the necessity of any bolts or pIns
or any other holding devices, so far as shear-

mg or twisting strains between the sprocket
and drum are concerned.

Of course the two
ortions of the drum and the sprocket wall
1ave to be bolted together m some suitable

but all the hmm‘w or twisting

i the
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strains are borme IN the interiockine of tlle |

avities in which theéy are
contained in the periphery of the druin, and
to more perfectly center and unite the parts
the Tugs 16 are 11111(1{* somewhat thinner than
the mam body of the sprocket, thus provid-
g shoulders which rest upon raised portions
or ﬁanﬂ(*a at the mmer adjacent {uzlm s of the
drum, as scen at 7, Figs. T and 2.

Armnm*d within the drum or Casing 1
PaIrs (111 this' instance three pairs 1)01110
shown) are spur-pinions, each, pair ovellap—-

time having a cut- ouit or blank portion 111to es-
cape one of bl SPUI-Zears—as 4, for instance,

in g, 2—and its mate having a similar cut—

out or blank portion at its Uppos:lte end to
escape the other gear 3, as at 12in Fig. 1

Thus while the two pinions 13 and 14, 1*10' ‘""

of each pair constantly mesh togvther inter-
mediate of the gears 3 and 4 the one meshes

at 1ts outer end with one of the gears 1ast on

the shaft or axle within the drum or casing
and the other meshes with. the other gear,
similarly fast upon the other end of the shaft
or axle within the drum or casing, as will be
readily understood. In this way 1 produce a
very nicely balanced gearing uniting the di-
vided ends of the &.lw,zf-)t which is differential
in its character and permlts of independent

d}:um or ca,bmg does not extend to the inte- | movements of the two parts of the shan“t at

ba ]
el

Cx
ne

‘ping and meshing tuﬂ'ot]wr and at the same
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~different -speeds or even in opposite direc-

tions, and as a further means of simplifying

the construction and uniting the parts the |

pinions 13 and 14 are bored entirely through
to receive bolts 15, which pass through the

“drum-casing and serve to lock the two parts

{0
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‘rivets and always maintaining all of the gear-
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of the drum and sprocket together against

endwlse movement. .

It will be readily seen from the foregoing
description and illustration that while the
two parts of the drum and sprocket are

locked together against endwise movement

by the pinion carrying bolts 15 no part of the

twisting or shearing strain put upon the

sprocket 1s .borne by said bolt, but is borne
altogether by the two parts of the drum with
which the sprocket is interlocked without the
necessity of secrews or bolts for that purpose,
which under the heavy strains to which the

arts are put will have a tendency to come

loose and fall out, as will be readily under-

stood. - | |
As before stated, the object in causing the
sprocket to interlock with the two halves of

‘the drum 1s to obviate all shearing strains on

the bolts 15, in this way entirely doing
away with the necessity-of any extra bolts or

ing in proper working alinement, the only
function of the bolts 15 besides affording a
bearing for the pinions 13 and 14 being to
clamp the two halves of the drum and the
sprocket together endwise in such manner as
to maintain the interlocking parts in their
proper positions. |

While I have shown a chain-sprocket in

the drawings, it 1s obvious that a bevel-gear-

or a spur-gear may be substituted to trans-
mit the power without departing in any way
from the spirit of my invention and that

- where 1t 1s desired to employ a band-brake

435

upon the differential it may be placed and

have 1ts bearing upon either one or both of
the halves of the drum, as will be readily un-
derstood.

i

827,085

‘Having thus fully described my invention,
I claim— R o
1. In a differential gear, the combination

of two alined shafts arranged end to end, two
spur-

gears disposed side by side and fast re-
spectively to the ends of said shafts, a two-
part drum or casing surrounding said gears

and held from endwise movement by the

same, a sprocket-wheel made fast to said-

drum or casing by internal projeeting lugs

fitting cut-out portions in the drum to form

mterlocking means to prevent shearing or
twisting .strains, intermeshing pinions In
pairs within said drum or casing, one of each
palr engaging the spur-gear on one side. and
the other the spur-gear on the opposite side,
and c]amping—i)olts ‘extending through the

parts together and serve as bearings for the
mtermestiung_-pmlons, substantially . as de-
scribed. = | |
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‘end walls of said drum or casing to. hold the

2. In a differential gear, the combination :

of two alined shafts arranged end to.énd,

two spur-gears disposed side by side and fast

respectively to the ends of said shafts, a two-
part drum or casing surrounding said gears
and held from endwise movement by the
same, a sprocket-wheel made fast to said
drum or casing by shouldered internal pro-
jecting lugs fitting cut-out portions. in the
drum with said shoulders resting on the pe-
riphery of the same to form imterlocking
means to prevent shearing or twisting strains,
intermeshing pinions in pairs within said
drum or casing, one of each pair engaging the
spur-gear on one slde and the other the.spur-
gear on the opposite side, and clamping-bolts
extending through the end walls of said
drum or casing to hold the parts together and
serve as bearingsfor the inte meshing pinions,
substantially as described.
EMMET P. GRAY.
Witnesses: |
Epwarp PECK,
~A. B. BRAMBLE.
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