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No. 789,910.

UNITED STATES

'BEST AVAILABLE COP*

. | P#énted May 186, 1905

PaTent OFFICE.

YHRISTIAN C. HILL, OF CHI(,AGO ILLINOIS ASSI(I\TOR TO MILWAUKEE - .
 AVENUE STATE BANK, OF CHICAGO ILLI\TOIS A LORPORATION OF N

ILLINOIS.

DIFFERENTIAL GEARING FOR MOTOR—VEH.ICLES.'

SPECIFICATION iormmg part of Letters Patent No. 789,910, dated Ma.y 16 1905
&pnhcatmn filed July 23, 1904. Serm,l No. 217,770, |

0 all whom 1t Mmay CONCETTL!

- Be it known that 1, CHRISTIAN C. Hirx, a
itizen of the United States of America, and

, resident of Chicago, in the county of Cook |

nd State of Illinois, have invented certain

lew and useful Improvements in Differential

xearing for Motor-Vehicles, of which the fol-

owing is a specification.

' "The present invention relates to that form
:)f equalizing-gearing employed on the driv-
ing-shafts or axles of motor-vehicles and the
hke and which in the travel of the vehicle in
a curved path or around a corner is adapted
to.so distribute the driving power that there
will be no slipping of the drwmo'-wheels or
Joss of power resulfing therefrom, and the
present improvement has for its object to pro-
videa simple and efficient construction and ar-

rangement of parts embodying the features:

.of great compactness, durability, and strength

i to withstand heavy strains and an equalued |

;dlStI‘lbllthll of the braking force upon the
| axle-sections carrying the respective driving-
“wheels of the vehicle, all as will heremafter
-more fually appear, and be more particularly

- pointed out in the claims. :
In the accompanying drawings, illustrative

of the present invention, Figure 1 1s a longi-
tudinal sectlona,l elevation at line z «, Hig. 2,
of the differential gearing and brake mechan-

ism of the present invention.

elevatlon at line 2° °, Fig. 5, of the differen-

‘tial gearing. Fig. 4£1sa deta,ll longitudinal
sectional elevatmn on the same plane as Fig.
'3, showing at the left side of the view the_

 gearing and bearing-bushingsin elevation and

‘at.the right side of the view the gearing and

bearing-bushings removed. FKig. 5 1s an end
elevation of the differential gear-casing with
a driving-shaft or axle in section.

Similar numerals of reference mdlcate ]11{6-'

parts in the several views.
Referring to the dra,wmfrs, 1 and 2are ahned

sections of the driving-shaft or axle of a mo-
tor-vehicle or the like. Theadjacent ends of

and 9.

Fig. 2' is a |
transverse sectlonal elevation atline &’ &/, Fig.
1. Fig. 3 1s a detall longitudinal sectlonal_

| annular qhell or casing 3, having end be&rlﬁg_."'-.-_'_"-
hubs 4 and 5 for such adgacent ends of the

»

shaft-sections 1 and 2 aforesaid. Such shell = .

or casing is adapted to contain and house the

mtermedlate differ eﬂtlal (Tea,rlnﬂ‘ by Wthh f: '_:fI: d

such sections 1 and 2 are connected together. .
{ In the present invention such differential gear- -

as usual in the present type of mechanisms.

ing comprises a construction and arrange- =
ment of parts asfollows: 6 and 7 are counter-

to and carried by the counter-shafts 6 and 7

shafts journaled in an oblique direction in the
casing 3 and geared together to rotate 1n op- 6¢c
posite dlrectlons by counterpm t spur-gears 8

10 and 11 are bevel-gears 1nd1v1dua,l_'-_

and adapted to mesh with and drive individual s

| bevel-gears 12 and 13 on the respective ends

of the alined sections 1 and 2 of the driving- s
14 represents balls or sphereq-i_

shaft or axle.

arranged between the bevel-gears 10 12 and
11 13 in central concave socLets formed in

the adjacent faces of said gears and adapt-

ed to maintain the gears in proper pitch-line

ford extreme compactness and lightness com-

he‘wy strains without liability to breakage.

relation against the , usual heavy end thrust of
the shaft-sections 1 and 2 aforesaid. The -

above-described construction is adapted toaf- -~
bined with strength and ‘LbllltV to t;ransmlt_

In the preferred construction as shown the-f-”.-'
inclosing shell or casing 8 aforesaidand which " "

has the usual driven connection withthe driv-
ing power or motor employed is formed by - . -
two counterpart longitudinal members or - - - -

|

halves with the line “of division extending

through the hubs 4 and 5, so that one-half of
each hub will be. mteo*ral with its partlcular
| half or member of the casing.

15 and 16 are counterpart bearing bal S or
webs extending in an oblique dlrectlon across .
the interior of the casing 3 and arranged in =~

parallel relation to form the seats or sup-.

ports for the journal-bushings of the counter- =~
shafts 6 and 7 aforesaid. Such bearing-bars =~
are preferably formed i in an integral manner
with the said casing 3 and are divided on =~ =

the common lme of d1v1310n which separates
‘such sections are connected tog ether by an | such shell or casmo* and 1ts end hubs afore-z.:
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said and so that all of such component pa.rts

- of each member or half of the shell or casing
“will be on a common level at the meeting
faces of the respective members or halves.
s Such special construction of the shell or cas-
ing member provides for a ready and con-
venient removal of one or both sections ot
the shell 3 and intermediate gear parts 6, 7, 8,
9, 10, 11, and 17 from enwawement Wlth the
10 dI‘le O'-Sha,tt sections without distur bing the
position of such shaft-sections and in addi-
tion 1s adapted to afford a convenient con-
struction in which the spherical form of
seats employed for the journal-bushings of

- 15 the different shafts can be formed in a ready,

accurate, and economlcel manner.

With a view to aid in a ready removal and

replacement of the parts in a rapid and con-
venlent manner the V&I‘IOUS bearing-bushings
20 17 for the ends of the various shafts of the
differential mechanism will each be formed

of a single piece having a central cylindrical

bore for the reception of its shaft end and
with a spherical periphery, as shown. The
25 seats for such spherical bushings in the hubs
4 and 5 and in the bearmg—bars 15 and 16 will
be formed by semispherical cavities in the
re3pectlve meeting faces of such parts, as
shown. In addition to affording a convenient
30 defachable construction, as above set forth,
the spherical form of bearlno'-bushmgs have
 the further advantage that in case the main
bearings of the shafts in such bushings should

““cut fast” or

35 as auxiliary bearings to permit of the con-
tinued operation of the differential mechan-

1S1D.
" The longitudinal members or halves of the
:Inclosing shell or casing 3 may be secured to-

l"

40 ~gether by the usual transverse clamping-bolts

18 or inany other usual and approved manner.

19 represents annular bearing-rings inter-
posed between the backs of the bevel-gears 12

and 13 and the adjacent ends of the shells or

45 casing 3 to receive the outward thrust of said
bevel gears due to the outward pull of the

sections 1 and 2 of the driving-shaft or axle.

20 21 are a pair of independent brake-drums
secured to the respective axle-sections 1 and

to 2 in an individual manner, and in the pre-
ferred form of such brake-drums, asshown in

Fig. 1, the brake-rims will extend laterally

from the central supporting webs and hubs,

so as to project over the respective ends of

55 the aforesaid containing-shells 8 of the equal-
izing-gearing with a view to attaln compact-
ness in the arrangement of the mechanlsm as

a whole.

22 represents the brake- bands of the re-

60 spective brake - drums held from circular
travel therewith by the surface enlargements
93 on such bands engaging in holding - re-
cesses formed therefor in the heremafter-de-
scribed main housing of the mechanism.

“*seize” such bushings will act

respectlve free ende of the brake bends

95 represents shackle - links connecting t -_': ;,:

0the1 ends of sald toggle lml{s toa'ether

pairs.

nected

equalizing-lever 26 and extending to the ¢

erating brake-lever of the vehicle. _
98 is the usual main housing, inclosing t

entire mechanism from dust and the Weatht
Having thus fully described my said inve

26 1s an equahzmo*—lever to the respectl | |
ends of which the shackle-links 25 are co

97 is a pull-rod connected centrally tot

tion, what I claim as new, and desire to seeu

by Letters Patent, is—

1. In &dlﬁerentla] gearing of the chm‘act
herein described, the combmatwn of tv -

alined shatt-sectmns a casing forming a bea

ing connection for the ends of said eectlon o
bevel-aears secured to the respective ends¢

said sections, a pair of counter-shafts Jjou

naled in an obhque direction in said casing

spur-gears on said counter-shafts imposin -~ =
reverse motion thereon, and bevel-gears ind;,
vidual to said counter-shafts and geared wit| .
the bevel-gearsof the shaft—sectlons aforesald L

substantmlly as set forth.

2. Inadifferential gearing of the cha,racte*
herein described, the combination of th
alined shaft—sectlons, a casing forming a beari
ing connection for the ends of said sectlons
bevel-gears secured to the respective ends o:
said sectlons, a palr of counter shafts Jour
naled in an oblique direction in S&ld casing. -

spur-gears on said counter-shafts imposing ;_._j
reverse motion thereon, bevel-gears individ-
‘ual tosaid counter-shafts and geared with the
bevel - gears of the shaft-sections aforesaid, ~
and centrally-interposed spheres between the; e
respective pairs of bevel-gears, substantmlly} DRI
as set forth. B

3. Inadiffer enbml gearing of the character;.f RN,
herein described, the combination of two - = .+
alined sha,ft-sectlons, a casing forming a bear- .
ing connection for the ends of said sections,” . -~
bevel-ﬂ'ears secured to the respective ends of .
| said ‘sections, a pair of obliquely - arranged;': RS
counter-shafts geared together to rotate in =
opposite dlrectlons., bllquelv arranged bear- -
ing-bars for said counter-shafts formed with.
‘spherical seats, spherical ]ourna,l bushings for{--_'__
said counter-shafts arranged in said spherlca,li' Do
“seats, and bevel-gearsindividual tosaid coun-
ter-shafts and geared with the bevel-gearsof =~ -
the shaft-sections a,foresmd substantlallv as;

set forth.

4. TIn adifferential gearing > of the character,__ S
herem described, the combination of two
alined shatt—sectlons a casing forming a bear--f;
ing connection for the ends of said sections, = ..
bevel-o*ea,rs secured to the respective ends of
said sections, a pair of obliquely -arranged =~
counter -shafts geared together to rotate in
0pp051te dlI‘BthOIIS obhquely arranged bear-
65 24 represents toggle-links connected to the { ing-bars for sald counter-sha,fts formed w1th }
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srical seats, spherical journal-bushings for
counter-shafts arranged in said spherical
s, bevel-gears individual to said counter-
'ts and geared with the bevel-gears of the
rtsections aforesaid, and centrally-inter-
»d spheres between the respective pairs of
el-gears, substantially as set forth.
" In adifferential gearing ot the character
sin described, the combination of two
ed shaft-sections, a casing forming a bear-
‘connection for the ends of said sections,
comprising two longitudinal halves pro-
od with bearing-hubs formed in halves,
el-oears secured to the respective ends of
| shaft-sections, a pair of counter-shafts
rnaled in an oblique direction in sald cas-
_spur-gears on said counter-shatts 1mpos-
“reverse motion thereon, bevel-gears indli-

ual to said counter-shafts and geared with |

. bevel-gears of the shaft-sections aforesaid,
1 means for connecting the halves of the
ing together in a detachable manner, sub-
ntially as set forth. | o
3 Tn adifferential gearing of the character
rein described, the combination of two
ned shaft-sections, a casing forming a bear-
o connection for the ends of said sections,
d comprising two longitudinal halves pro-
ded with bearing-hubs formed in halves,
.vel-gears secured to the respective ends of
id shaft-sections, a pair of counter-shafts
urnaled in an oblique direction 1n sald cas-
o, spur-gears on said counter-shafts impos-
\o reverse motion thereon, bevel-gears indi-
idual to said counter-shatts and geared with
1e bevel-gears of the shaft-sections aforesaid,
entrally-interposed spheres between the re-
pective pairs of bevel-gears, and means for
onnecting the halves of the casing together
n ahdeta,chable manner, substantially as set
- ortn. | S
% Tpna differential gearing of the character

ereindescribed, the combination of two alined |

haft-sections, a casing forming a bearing con-
ection for the ends of said sections, and com-
rrising two longitudinal halves provided with
)earing-hubs formed in halves, bevel-gearsse-*
ured to the respective ends of sald shaft-sec-
ions, a pair of obliquely-arranged counter-
hafts geared together to rotate in opposite
irections, obliquely -arranged bearing- bars
or said counter-shafts formed with spherical
eats.spherical journal-bushings for said coun-
or -shafts arranged in said spherical seats,
evel-gears individual to sald counter-shafts
nd geared with the bevel-gears of the shaft-
ections aforesaid, and means for connecting
he halves of the casing together in a detach-
ble manner. substantially as set forth.

8 Ina differential gearing of the character
erein described, the combination of two alined
haft-sections. a casing forming a bearing con-

ection for the ends of said sections, and com-

-said shaft-sections, , _
secured to the respective axle-sections, brake-

ing-lever ar
connected centrally to said equalizing-lever,
L - I05

11. Inadriving mechanism for motor-vehi-
cles, the combination of two alined shatt-sec-
tions adapted to carry the driving-wheels,an
equalizing-gear forming a connection between .7

said shaft-sections, individual brake-drurs. 110

| prising two longitudinal halves provided with
bearing - hubs formed in halves, bevel-gears 05
secured to the respective ends of said shaft-

sections, a pair of oblig nely-arranged coun- - o)
ter-shafts geared together to rotate in oppo- =

site directions, obliquely -arranged bearing-

bars for said counter-shatts formed with spher-

ical seats, spherical journal-bushings for said

counter - shafts arranged in sald spherical . -~
‘seats, bevel-gears 1n dividual to said counter- .
shafts and geared with the bevel-gears of the.
shaft-sections aforesaid, centrally-interposed
spheres between the respective pairs of bevel- .
' the halves of
the casing together in & detachable manner, - = -

9. In a driving mechanism for motor-vehi- 8o =

oears, and means for connecting

substantially as set forth.

75

cles. the combination of two alined shaft-sec-

tions adapted to carry the driving-wheels, an SRR
equalizing-gear forming a connection between . -
individoal brake-drums

hands surrounding said drums, an equalizing-

lever. toggle-link connections between the B

ends of said equalizing-lever and the brake-
bands. and a pull-rod connected centrally to. =~
lever, _substaﬂti&l_ly as seb

said equalizing -
forth. "

96 - | :'-:i

10. Ina driving mechanism for motor-vehi-

cles, the combination of two alined shaft-sec-
tions adapted to carry the driving-wheels, an
95

equalizing-gear forminga connectlon between

said shaft-sections, individual brake-drums

secured to the respective axle-sectionsand pro-
vided with laterally - projecting brake- rims.

‘adapted to extend over the ends of the inclos-
ing shell of the equalizing-gear, brake-bands

surrounding said drums, an equalizing-lever,
connections between the end of said equaliz-
and the brake-bands, and a pull-rod

substantially as set forth.

100 .

secured to the respectiveaxle-sectionsandpro-

adapted to extend over the ends of the inclos-

surrounding said drums, an equalizing-lever,

| vided with laterally-projecting brake-rims:

ing shell of the equalizing-gear, brake-bands
115

togole-link connections between the ends of =

‘said equalizing-lever and the brake-bands,and ~
a pull-rod connected centrally to said equaliz-

ing-lever, substantially as set forth. -~
Signed at Chicago, 1llinois, this 20th day of 12

July, 1904.

- Witnesses: -
- RoBERT BURNS,
- M. H. HorMmess.

CHRISTIAN C. HILL.
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