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To all whom it may concern: 
: Beit known that I, GEORGE H. GRAHAM, 
a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Differential Mecha 
nism, of which the following is a specifica 
tion. 
My invention relates to improvements in 

differential mechanism for self-propelled 
vehicles and the primary object of my im 
provement is a construction whereby power 
is taken by the driving wheel, offering the 
great resistance to rotation, and the con 
sequent distribution of tractive effort ac 
wheel. 
A further object of my improvement is to 

obviate the objections to differential mech 
anism extant. Chief among such objections 
is the tendency of the easier turning wheel 
to absorb the power. (It is well known 
that however great the road friction on. 
say, the near side wheel of the car which 
has its offside wheel on a slippery surface, 
the power will run to waste, as it were, in 
uselessly turning the offside wheel without, 
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maybe, moving the car at all.) 
A still further object of my improvement, 

is to produce a simple, stron 
device of the class which will operate with 
a minimum of friction and can be provided 
at a comparatively low initial cost. 
An important object of my invention is a 

construction which will permit the driving 
wheel describing the longer radius curve 
(when the vehicle is turning or swerving 
from a direct path) to revolve independ 
ently of the other wheel and at a greater 
speed and at Same time maintaining a roll 
ing contact of its tire with the road sur 
face. - 

: With the above and other objects in view, 
my invention consists in the novel features 
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and in the novel combination and arrange 
ment of parts hereinafter fully described, illustrated in the accompanying drawings 
forming a part of this specification, and 
particularly pointed out in the claims here 
unto appended, it being understood that 
changes, variations and modifications in the 

free ends an 

and compact 

details of the invention within the scope of 
the claims, may be resorted to without de 
parting from the spirit or sacrificing any of 
the advantages thereof. 

In the drawings, Figure 1 is a vertical 
sectional view of my invention assembled in 
operative relation of parts. Fig. 2 is a 
sectional view on lune 2-2 of Fig. 1. Fig. . 
3 is a sectional view on line 3-3 of Fig. 1. 60 
IFig. 4 is a perspective view of the carrier. 
Fig. 5 is a perspective view of the pinion 
sector shaft and cam. Fig. 6 is a cross sec 
tion on line 6-6 in Fig. 1. Fig. 7 is a sec 
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tional view of a modified form of driving 65 
Case. 
One embodiment of my invention is gen 

erally described as follows: The mecha 
inism consists of two clutches, one for each 
wheel, each being comprised of a clutch 70 
drum to which the squared portion of the 
wheel-driving shaft is attached; an inter 
nal expanding clutch-shoe having adjacent 

operatively related to a car 
rier, which is free to rotate on the reduced 75 
portion of the driving shaft, and which car 
ries a pinion-sector meshing with the in 
ternally toothed gear or a gear-sector ring 
forming a central portion of the driving 
C:S0. 
More particularly described, the inven 

tion consists of the following: 
Referring to the drawings by reference 

numerals, 8 denotes a single ring having 
two sectors of gear teeth, 9, at diametrically 85 
opposite points on its inner Surface inter 
mediate the ends of the ring which is lo 
cated in the center of the differential cas 
ing, 10, to which is fixed the crown bevel 
wheel, 11. The internal gear-sector-ring 90 
and the bevel wheel are to be considered as 
a unit, for they are solidly bolted together, 
and have no movement relative to one an-, 
other. 1. - 

Two clutch - drums, 12, 12, are rotatably 95 

80 

mounted in and concentric, with the inclos 
ing case, 10, and open toward the gear sec 
tor teeth and are positioned on either side 
thereof. The drums are secured to squased 
ends 13, 13, of the driving shafts, 14, 14. 100 
Inside these drums are disposed two inter 
nally expanding clutch shoes, 15, 15, of . 
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slightly less diameter than the drums and having adjacent free ends. The clutches 
are actuated by two double-acting cams, 16, 
16, made solid by Squared spindles, 17, 17, 
with two small pinion-sectors, 18, 18, which 
latter engage with the gear sector teeth of the respective rings. These cams and pin 
ion-sectors are mounted on and are free to 
revolve in two carriers, 19, 19, which in 
their turn have bearing on the reduced 
round portions, 20, 20, of the drive shaft, 
and are rotatable thereon. The pinion-sec 
tors are in the same vertical plane. 
Each carrier has a leg, 21, projecting ra 

dially from its hub, and each carrier is pro 
vided with jaws 22, 22, which support the 
pinions and cam, the latter, as shown in the 
drawings, being So placed that its partial 
rotation tends to open one of the clutch shoes. 
The radially projecting leg on each cal'. 

rier performs no function excepting as a 
Support when assembling the parts to pre 
vent the carrier dropping out of proper 
alinement. y 

The lugs, 23, 23, are spaced apart sufti 
ciently to receive the free end of the leg, but 
not to limit oscillatory movement of the leg. 

Each carrier has a segmental extension, 
24, of its hub which construction affords in 
terlocking hubs that permit a limited move 
ment with respect to each other and both 
carriers travel in the same vertical plane. 
The driving case has removable ends, 25, 

25, with concentric hubs, 26, 26, respectively, 
and the gear-Sector-ring, S, on the outside 
of which is secured a geal (or sprocket lot 
shown) adapted to receive and transmit 
power to the motor velhicle through pinion, 
27, or chain, as the case may be. 
The free end, 28, 28, of each clutch-shoe 

has thickened parallel abutments, 29, 29, 
against which the calm operates to expand 
the shoe into frictional adherence to the 
drum. The nulneral 30, denotes a reinforc 
ing web to strengthen the ends of the shoe. 

In Fig. 7, is shown a modified form of 
differential or driving case in which the 
driving ring, 31, carries an external gear 
wheel, 32, and internal gear or gear sectors, 
33, on its inner surface. The gear ling is 
positioned between the inner flanged ends, 
34, 34, of the case, which are secured to gether by bolts, 35. 

In operation, normally, when the gear is 
at rest, the clutch shoes are by gravity in 
contact with a small portion of the inner 
surface of the drums but upon power being 
applied to the bevel wheel (or sprocket lot 
shown) the internal gear sector ring begin: 
to revolve solid with the bevel gear and par 
tially rotates the two pinion-sectors. Thus 
the cams are also partially rotated and ex 
pand their respective clutch shoes in the 
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drums until the grip is so tight that further 
expansion is impossible. At this point, 
however, rotation of the cams and the pin 
ion-sector ceases, and the whole mechanism, 
including the rear wheels, rotates as a unit, 
and moves the vehicle. 
When the vehicle deviates from a straight 

forward path or enters a curve, the driving 
wheel describing the longer radius curve au 
tomatically releases from the source of 
power and freely revolves independently of 
the other wheel, at an increased speed, and 
at the same time, maintains a rolling con 
tact of its tire with the road surface. The 
automatic release is accomplished by the 
driving wheel describing the longer radius 
curve rotating faster and its clutch-drum 
causes the carrier to advance in relation to the gear-toothed-sector, thus moving the 
axis of the pinion-sector forward in respect 
to the gear-sector, and reversing the action 
which resulted in setting the cam, whereby 
the clutch shoe is released and the outer trac 
tion wheel is free to revolve at a greater 
speed than the inner traction wheel. 

Iaving thus fully described my invention, 
what I claim as new, and desire to secure 
by Lette's-Patent, is 

1. in a differential mechanism the combi 
nation of a shaft, a clutch-drum fixed there 
to, a clutch-shoe having adjacent free ends, 
a pinion-sector, a carrier for the pinion 
sector', a ring having a sector of gear teeth 
at diametrically opposite points on its inner 
surface and meshing with the pinion-sector, 
ii) ( call teams ()) (''atively connected with 
the pinion-sector to expand and release the 
('litch-sloe. w 

2. In a differential mechanism, the combi 
nation of a shaft, a clutch-drum fixed there 
to, a clutch-shoe, a pinion-sector, a carrier 
for the pinion-Sector, a driving case, gear 
sector teeth carried by the case and mesh 
ing with the pinion-sector, and means oper 
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atively connected with the pinion-sector to 
expand and release the clutch shoe. 

3. In a differential mechanism, the combi. 
nation of independent shafts, a clutch-drum 
fixed to one end of each shaft, a clutch-shoe having adjacent free ends and disposed 
within each di'uta, nucans disposed in the 
same vertical plane, and connprising a pin 
ion-sector fixed to a shaft having a double 
acting can positioned between the free ends 
of each clutch-shoe to expand and release 
the Saule, a carrier for each pinion-sector, a driving case, having inwardly extending 
gear teeth meshing with the respective pin 
ion-sector's, and means carried by the driv 
ing case adapted to receive power to rotate such driving case. 

4. In a lifferential mechanism, the com 
bination with a driving-shaft and driving 
wheel of a self-propelled vehicle, of a clutch 
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shoe having adjacent free ends, a carrierro 
tatable on the shaft, and means comprisin 
a pinion-sector fixed to an independent shaft 
with one end having a cam positioned be 
tween the free ends of the clutch-shoe to ex 
pand and release the same. 

5. In a differential mechanism, the combi 
nation of a driving-case, means fixed to the 
exterior of the case to receive power to ro 
tate such case, a portion of the driving case 
having on its inner surface in Wardly ex 
tending gear teeth, a pinion-sector mounted 
upon a shaft with one end in the form of a 
can, a carrier rotatably supporting the pin 
ion-sector and a clutch consisting of a drum 
and an internal expanding shoe having ad 
jacent free ends. 

6. In a differential mechanism, the combi 
nation with a driving shaft and driving 
wheel of a self-propelled vehicle, of a clutch 
consisting of a drum and an internal ex 
panding shoe having adjacent free ends, a 
pinion-sector, a rotatably mounted carrier 

for the pinion-sector, a driving case, having 
inwardly extending gear teeth meshing with 
the pinion-sector, neans operatively con 
nected with the pinion-sector to actuate the 
shoe, and means carried by the driving case 
adapted to receive power to rotate the case. 

7. In a differential mechanism, the combi 
nation of independent shafts, clutch means 
disposed in operative relation at the inner 
end of each shaft, a plurality of pinion-sec 
tors in the same vertical plane and carrying 
means to operate the respective clutch means, 
a plurality of carriel's 'otatably mounted 
and traveling in the same vertical plane 
and supporting the respective pinion-sectors, 
Sectors. - In testimony whereof, affix my signature 
in the presence of two witnesses. 

GEORGE H. GRAHAM. 
Witnesses: 

S. ELYA IKELLOGG, 
JoHN W. KINNEY. 

and means to impart motion to the pinion 
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