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To all whom +t may concern: -

Be it known that I, Josgpn L. Morris, a
citizen of the United States, residing at
Lamar, in the county of Prowers and State
of Colorado, have invented certain new and
useful Improvements in Differential Driv-
ing-Gearing for Automobiles, of which the
following is a specification. o

My invention relates to 1mprovements In.

differential driving gearing for automobiles.

One object of my invention is to provide:
-a structure which shall afford a relatively

large amount of clearance between the axle
rotating mechanism and the ground.™>
Another object of my invention is to pro-
vide in an automobile structure, employing
two rotary axles disposed 1n axial alinement
with each other, a frame work for support-
ing the axles and the differential gearing
employed to drive the same which shall be

“exceedingly strong and compact.

95

30

33

- 40

45

ing axles disposed in axial alinement with
each other and having respectively secured
thereto the carrying wheels 2, of the type

50

%3

-~ A further object of my invention 1s to
provide a differential driving gear structure,
that receives its motive power from- the
antomobile engine at a point of elevation
horizontally in line with the crank-shaft of
the engine, thercby eliminating the loss ¢i
power that 1s occasioned by the use of u

shaft that is- out of line with the enginc

cranl-shaft.

Other features of my invention are here-

inafter described and claimed. |

In. the accompanying drawings which
illustrate the preferred form of my inven-
tion, Figure 1 is a view partly m rear eleva-
tion, partly in vertical section, and partly
broken away, showing my improved con-

struction® Iig. 2 is a vertical sectional view
on the detted line a—0 of Fig. 1. Ifig. 3 1s

a vertical section on the dotted line a—b of
Fig. 1, the intermediate driving gear wheel
bein

lar parts. o ._ o
1 denotes the usual horizontal rotary driv-

commonly employed in automobiles.

- For supporting the inner ends of the

axles 1 I provide the following described

mechanism:—Above the axles 1 and parallel
therewith is a cylindrical bar 8 which ex- }
tends horizontally through & vertical plane |

which separates the axles 1 and is disposed

1g removed. .Fig. 4 is a vertical section
on the dotted line c2-d of Fig. 1. = -
Similar reference °characters denote simi-

Ll -

{ransversely at right angles thereto. Bear-

ings for rigidly supporting the bar 3 are
provided and preferably comprise each a
block 4 having two horizontal semi-cylindri-
cal recesses disposed one above the other.

In the upper ones of said cylindrical re-
cesses of the blocks 4 are tightly fitted re-

spectively the ends of the bar 3.  In the
lower recesses of the blocks 4 are rotatively
mounted respectively .the axles 1. Clamp-
ing plates 5 are respectively secured to the
blocks 4 and embrace and tightly hold the
bar 8 1n the recesses in which it is fitted.
Mounted 1n the lower recesses of the blocks

4 are two- horizontal tubes 6 through which
“extend the axles 1 respectively. Boxings 7 .

are mounted in the tubes 6 and respectively
rotatively support the axles 1. Clamping
plates 8 embrace respectively the tubes 6 and
are respectively secured to the blocks 4.

60
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- Rigidly secured to the axles 1 respectively

are two spur gear wheels 9 which respec-

tively mesh with two gear wheels 10 which-
80 -

the blocks 4. The gear wheels 10 are pro- . -

vided on their adjacent sides with bevel -

are rotatable on the bar 3 intermediate of

gear teeth 11 which mesh with the teeth of

one or more bevel pinions 12 located inter-

mediate of the gear wheels10 and in holes 13

85 - .
provided in the web of a.rotary member, -

comprising preferably a bevel driving gear

‘wheel 14 the hub of which is rotatively

mounted on the bar 3 intermediate of the
cear wheels 10. .Secured radially

support the pinions 12. Meshing with the

_ _ -in the
wheel 14 are pins 15 which respectively ex- .
| tend across the holes 13 and respectively

00 .

‘bevel driving gear wheel 14 is a bevel pinion :
16 secured to a driving shaft 17, which 1s

95 .

preferably disposed horizontally and in'the. —
same plane asand at right angles to the bar =~

suitable 'means, not shown, and connected

with the engine, not shown. .

prising two shells 18 and-'19 disposed re-

‘8. The driving shaft 17 is rotated by any B

So: 1000
- An inclosing casing comprising any suit-
‘able construction may be employed to house

‘the gearing hereinbefore_ described. In the

drawings I have shown thé casing as com- o
' 106
spectively above and below the tubes 6 to

which they may be secuved in any desired . -
manner, as by the screws 20, shown in Fig. 1.
. In the operation of my invention, when -

tlie driving shaft 17 is rotated, rotation f;qill .
be transmitted to the axles:1 through the - .

.

110 .

“infermedincy . of the pinion 16, driving gear =
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“wheel 14, pmmns 12, g

o

gear wheels 10 and gear
‘Wheels 9. '
As 15 well understood the pinions 12 car-

ried by the gear wheel 14 and meshing with
the gear wheels 10 permit the whecls 2 to

turn curves without slipping. n
By locating the bar 3 which carries the
oear 14 above the axles 1 a large amount of
cle%rancc between the running parts of the
cgearing and the ground is obtfunabl{,,, much
more so than 1s obtain‘tble with constructions
in which the support for the large gear
wheel 14 is disposed at the same plane as S the
axles. DBy unp]omnﬂ a-solid bar 8 support-

ed rigidly in the I}IOCL.*; 4, a very strong and

compact construction is afforded.

By disposing the driving shaft 17 in the

same horizontal plane as the bar 3, and in
alinement with the crank shaft of the engine,
a greater saving of power is effected, owing
to the perfect ahnemont of the drwmg shatt
with ‘the engine crank-shaft,

Ctained in the ordinary automobﬂe structure

25

f e o
._:D
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70
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large di

nt,

i whieh the dlwmﬂ shaft does not aline

with the crank slnft. |
Usually the engine 1s disposed so high on
the machine relative to the support for the
erential gear wheel 14 that the
driving shaft Lomlectmfr the engine and pin-
10n 16 must be fhgposed obhquely thus oc-
castoning the employment of knuckle joints
or flexible connections. By disposing the
bhar 8 vertically above the axles 1, the shadt
Lv may be houxontcmlh’ disposed 1n most in-

stances

I do not limit my invention to the partlcu-
Inr structure shown and described, 'as vari-
ous modifications may be made, within the
scope ol the appended claims, without de-
Jmltmg from the spirit of my mventlon.
[Taving thus described niy invention, what
Felom and desire fo securs by Letters Pat-
18— |
I. In differential drwmg gearing for auto-
mobiles, two rotary axles disposed in axial
almement a bar above and extending par-
illel with said axles through a plane trans-
versely separating said a}des two members
rigidly secured to and supportmﬂ* said bar at
opposite sides respectively of said phne,
~means encircling said axles for supporting
said members, two oear wheels rotatable on
sald bar, means for transmitting rotation
from said gear wheels respectively to said
axles, a rotary driving member on said bar,
and a pinion rotatlvely mounted on smd
IH“II"‘])GI and meshing with said geqr wheels.

In differential drlvmg gearing for au-

‘[mnubﬂes two rotary axles disposed in axial
whnenwnt a bar above and parallel with said
1xles and ex ‘tending transversely through a
plane sapamtmﬂ said axles, two tubes en-
circling said axles, two members supported
I(“%l}f;‘tflvel? by said tubes and rigidly se-

member .on said bar,

than is ob-

per.

008,628

wheels rotatable on said bar, means for

transmitting rotation from said oear wheels
1espect1ve]y to said axles, a rotary driving

member on said bar, and a pinion rotatively
mounted on sad member and meshmg with
sald gear svheeis.

3. In a1t
t(;nmbllm, Lwo rotary m:lcs dlapnaed 1n axial

a]mement a bar above and parallel with
transversely

said  axles and extending
thwucrh a plane separating Said uaxles, two
members rigidly secured to and 5upp01‘13111g
suld bar at opposite sides respectively of
sald plane,” means encircling said axles re-
spectively for supporting said members, two
gear wheels rotatable on said bar, means for
tlansnuttmg rotation from said Omr wheels
respectively to said axles, a IOtdI y driving
a  plniorn Iotatwely
mounted on said member and meshing with
said gear wheels, a rotary driving shaft lo-
cated at right anmles to and 1n the same
plane as said bar, “and means for transmit-
tmg rotation from said shaft to said mem-

(L Ll-

4. Tn differential driving gearing for

_tomoblles two rotary axles in axial aline-

ment with each other, a bar above and par-

allel with said axles and extending trans-

versely through a plane separating said
axles, two members rigidly secured to and

supporting sald bar at opposite sides re-

%pectwely of sald plane, means encircling
said axles for supporting said members, two

oear wheels rotatable on said bar, means for
transmitting rotation from said gear wheels
Iegpectwely to said axles, a dnvmcr oear
wheel rotatable on said bar intermediate of
sald gear wheels, a pinion meshing with

Fald two gear wheels and rotatively mount-

ed on said driving gear wheel with its axis
clisposed 1"1d1allv relative to said driving
gear wheel, a driving shaft located at right
dnnlee to and in the same plane as said bar,
md il plmon secured to said shaft and mesh-
nfr with said driving gear wheel.

In differential drivirge gemng for au-
tommﬂes two horizoptal rotarv axles dis-
posed 1n axial aliement with each other, a
horizontal bar disposed parallel with and
above said axles and extending through a

erential driving ”edllllﬂ‘ for au-

70

75

g0

39

g0

90

100 -

105

L1y

115

plane separating sald axles, two members )

rotatively supporting said axles and secured
rigidly to said bar, two gear WheeIS‘rotata-
ble on said bar, means for transmlttmg ro-
tation from said ogear wheels respectively to
said axles, a rotary driving member on said
bar, and a pinion meshing with said gear

Whee]s and rotatable on said member.

6. In differential driving gearing for au-

tomobiles, two rotary horizontal axles dis-

posed in axml alinement with each ather, a
horizontal bar disposed parallel “with and
above sald axles and extending through a

ﬂuzad to and supporting said bar, two gear ! plane separating said axles, two fnembers

120

125

130
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rotatively Su?porting-. sald aXles and se-

eured rigidly to said bar, two gear wheels

rotatable on said bar, means for transmit-
ting rotation from said gear wheels respec-
fively-to said axles, a rotary driving merm-

- ber on said bar, a2 pinion meshing with said
~two gear wheéls and rotatable on said mem-

ber, a horizgntal driving shaft located at
right angles to said bar and in the same

‘plane therewith, and meaus for transmitting
~ rotation from: said .driving shaft to said

member., LT . -
© 7. In difierential driving gearing for au-
tomobiles, two rotary axles disposed in axial
alinement with each other, a bar disposed
above and parallel with said axles and ex-
tending through a .plane separating said
axles, two members. rotatively supporting
sald axles and -secured rigidly to said bar,
two gear wheels rotatable on sdid bar, a ro-
tary member on said bar intermediate of
said two gear wheels, a pinion meshing with
said gear wheels and having its axis dis-
posed radially relative to.said member and

carried by said member, and two gear wheels

- secured respectively to said axles and mesh-
- 1ng respectively with said two gear wheels.

30

8. In differential driving gearing for au-

“tomobiles, two rotary axles disposed in axial

alinement with each other, a bar disposed

- above and parallel with the said axles, two

35.

40

members. rotatively supporting said axles
and secured rigidly to szid ‘bar, a rotary

‘driving meémber mounted.or said Lar, and

satid member with said axles. |

9. In differential driving gearing for au-
tomobtles, two rotary axles disposed in axial
alinement with each other, a bar disposed
above and. parallel with ‘said axles, two
members - rotatively supporting said axles
and secured rigidly to said bar, a rotary

differential driving mechanism connecting

driving member mounted on said bar, dif- |

- ferential = driving mechanism  connecting

a1

said member and said axles, a driving shaft

el ——— e - L —

sald members for supporting

subscribing witnesses.

disposed at right angles. to and in the same:
plane as said bar, and means for transmit-’

ting rotation from said shaft to said rotary

member. | |

10. In differential gearing for automo-
biles, a frame comprising two members hav-
1ng means for respectively supporting a pair
of rotary axles, and a bar secured rigidly to
' axle driving

o0

mechanism.

556
11. in differential gearing -for automo-

‘biles, a frame comprising two castings hav-

Ing means for supporting a pair of rotary

axles, and a cylindrical bar having iis end§

secured rigidly to said castings for support- 60
g axle driving mechanism. '

12, In differential gearing for automo-
biles, two members, two axles rotatively
mounted on gaid members, and a connect-

ing bar rigidly secured to sald members for 6&

supporting axle driving mechanism betsveen
said members. - -
i3. in differential gearing for automo-

‘biles, two members, two axles rotatively
[ meounted on said members respectively, and 70

a connecting bar rigidly sécured to said
members and disposed above said axles for
supporting axle driving mechanism between
said members. - o

14. In differential gearing for automo- 75
biles, a U shaped.frame the grms of which
comprise two members having means for
respectively supporting two rotary axles,
and the portion of the frame which connects-
the two arms of the frame comprising a bar 80

| rigidly secured at its ends to said arm mem-
(' vers for supporting axle driving mechanism
between said arms. .

In testimony whereof I have signed my
name to this specification in presence of two 85

" JOSEPH L. MORRIS.
Witnesses: | | |
CreArLEs K, Jounson,

S. W. NovLanp.
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