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7") ?ell 'phon, it may concern. 
Be it known that I, JosFPH ANDREW 

WIORA, a citizen of the United States of 
America, residing at Wild Rose, in the 

5 county of Waushara and State of Wiscon 
sin, have invented certain new and useful 
Improvements in Gearless Differentials, of 
which the following is a specification. 
This invention relates to certain new and 

10 useful improvements in gearless differen 
tial construction particularly applicable to 
motor vehicles. 
An object of the invention is to construct 

a differential gearing which shall be simple, 
15 compact and efficient and one which will 

serve to permit one wheel of the vehicle and 
the real end to turn faster than the other 
when a change of direction in the movement 
of the vehicle is made, as in other differen 
tial gearing construction. - - 
A further object of the invention is to so 

construct the differential gearing that the 
driving force of the drive shaft of the vehi 
cle shall be transmitted to the wheel which 
moves slowest in making a turn from a 
straight ahead direction of travel, the other 
faster moving wheel turning freely on the 
road or pavement by reason of rolling con 

20 

25 

tact there with. 
This is of value in many respects, particu 

larly in preventing spinning of one wheel 
under the influence of driving force from the 
drive shaft of the vehicle while the other 
remains at rest as many times occurs when 
one wheel has a firm bearing on the road and 
the other has not, the latter spinning rapidly 
with ordinary types of differential construc 
tion with a resultant impossibility of mov 
ing the vehicle under its own power. With 
my invention, the wheel having the firm 
bearing will be acted upon, thus causing the 
vehicle to move so long as one of the rear 
wheels has proper driving surface with 
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which to engage. - . 
45 A still further object of the invention is to 

construct a differential gearing containing 
in any novel features of construction and al 
rangement of parts, with the complete elimi 
nation of interior gears, making the con 
struction one of marked simplicity yet very 
effective and durable. - 
With the above general objects in view and 

others that will appear as the nature of the 
invention is better understood, the same con 

55 sists of the novel form, combination and ar 
rangement of parts hereinafter more fully 
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shaft and of 

tion and 

described, shown in the accompanying draw 
ings and claimed. 

in the drawings, wherein like reference 
character's designate corresponding parts 
throughout the several views, 

Figure J is a holizontal section through 
line differential gearing construction, frag 
netary politions of the rear end of the drive 

the rea' axle shaft being shown in plan, 
figure 2 is a transverse sectional view 

through the differential gearing taken at one 
side of the middle thereof, 

Figure 3 is a view similar to Fig. 1 with 
the roller cage and housing in a different 
position to review other features of construc 
Figure 4 is a perspective view of the roller 

cage, partly broken away. 
The rear end of the drive shaft 5 of the 

motor vehicle with which my invention is 
used is equipped with a bevel pinion 6 
which meshes with and drives a bevel gear 
7, which may be formed substantially ring 
shaped and attached to one member 8 of an 
inclosing casing for the clutch member 
parts of the differential or said gear 7 may 
be formed integral with the member 8 as 
shown. This casing is completed by a sec 
Ond member 9 substantially the same as the 
member 8 except for the gear 7 noted, and 
both members 8 and 9 are substantially ring 
shaped or cylinders and are connected to 
gether by a series of transverse bolts 10 to 
form the hollow casing as shown. The cas 
ing members 8 and 9 are preferably joined 
by a lap joint as at 11 and the bolts 10 are 
preferably accommodated in a lined holes 
bored at diametrically opposite points 
through the walls of the members 8 and 9 
parallel with the longitudinal axis of the 
casing so that the casing members will be si 
multaneously driven upon rotation of the 
shaft, 5. 
The inner faces of the casing members 8 

and 9 are preferably cylindrical for Snug re 
ception of cylindrical enlargements or 
clutch drums 12 and 13, respectively rigidly 
provided upon the inner ends of the rear 
axle shafts 14 and 15. 
The casing members 8 and 9 are provided 

at both ends of each of the same with annu 
lar rabbets 16, the rabbets at the adjacent 
ends of the casing members nating to pro 
vide an annular recess for snug reception of 
the relatively movable pair of central rings 
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17 of a roller cage which are also received 
within a recess of annular form provided by 
reducing the ends of the members 12 and 13 

i. 
as at 18. 
restrained against endwise movement, and 

In this way the members 17 are 

free rotation of the members 12 and 13 rel 
ative to the cage members 17 is had. 

in the rabbets 16 provided in the outer 
ends of the casing members 8 and 9 are 

10 

cominodating the bolts 10 whereby the cage 
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their inner end portions sinugly 

seated the end rings 19 of the roller cage, 
which rings 19 together with the rings 7 
are provided with peripheral notches 20 ac 
is held to the casing to rotate thei'ewith. 
points intermediate the bolts 10, the casing 
members S and 9 are provided with a lined 
jongitudinal cutouts or recesses 21 for re 
ception of longitudinal pins 22 which have 

fitted in 
openings in the adjacent central cage ring 
17 and their oute' ends similarly fitted in 
openings in the end rings 19 of the cage for 
holding the cage rings in their proper 
spaced relation. 
The cage members 17 and 19 are provided 

with alined openings at points intermediate 
each pin 22 and each bolt 10, and alined with 
the openings 23 are notches or longitudinal 
internal grooves 24 provided in the inner 
faces of the casing members 8 and 9, the 
bottom walls of which grooves 24 are of sub 
stantially V form or oppositely inclined a 
at 25, and the ends of a plurality of roller 
clutch members 25' are rotatably arranged 
in alined ones of the openings 23 in posi 
tion so that said rollers may engage the 
outer cylindrical surface of the adjacent 
clutch drum 12 or 13. In this way four 
clutch rollers are provided for each member 
12 and 13, each roller of the member 12 be 
ing normally alined with a similar roller of 
the member 13. By reason of this construc 
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tion the major depth of the grooves 24 is at 
the central portion of said grooves so that 
when the rollers 25' are positioned at this 
point in each groove they are neutrally dis 
posed so that the casing is free to rotate 
relative to the clutch drums 12 and 13 and 
consequently the rear axle shaft sections 14 
and 15 will not be driven. 
By reason of the fact that the notches 20 

are somewhat larger than the diameter of the 
bolts 10, the roller' cage will be allowed lim 
ited circumferential movement relative to 
the casing to permit of the rollers being 
wedged between the drum members. 12 and 
13 and the inclined walls of the grooves 24 
for clutching the casing to the drum mem 
bers 12 and 13 and transmitting the drive of 
the casing to said drums upon travel of the 
vehicle straight ahead. 
As long as the travel of the vehicle is 

straight ahead, there will be no change in the 
parts of the two clutch member's included in 
the differential gearing construction. When 
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a change in direction is made, the wheel on 
the inner side of the turn will be directly 
driven by the drive shaft while the outer 
clutch member which is connected with the 
wheel making the longer outer travel of the 
turn will turn faster than the inner clutch 
member is driven and run over the rollers 
associated with it, the driving of the clutch 
wheel on the outer longer travel of the turn 
being made by rolling contact thereof with 
tie road. The vehicle itself is driven for 
Ward by the wheel on the shorter length of 
tie turn, and as soon as the wheel on the 
(tute radius of the turn begins to go faster 
th: in the one on the inner radius, the clutch 
lineuber wiich may be associated there with 
tends to carry the rolliers associated there 
with a way from the wedging position 
and back to the central or neutral po 
sition. The movement, allowed to such 
l'oiler's by reason of the independent cage 
sections and their ability to move 'elative . 
to the casing permits the rollers to move 
until mid-position with respect to the in 
clined Wall 25 is reached, but no farther, 
whereupon the outer clutch member may 
freely turn without reference to its inner 
clutch member. This action takes place ir 
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respective of whether the turn is to the right 
or to the left or whether the vehicle is mov 
ing forward or to the rear. 
In order to make the device substantially 

dust-proof and to additionally hold the 
parts assembled particularly to retain the 
roller's 25 in place, the casing members 8 
and 9 are closed at their outer ends by disks 
27 which may be retained against the end 
edges of the members 8 and 9 by means of 
bolts 10, or in other words, by means of the 
nut threaded upon the ends 
as shown at 28. - - 
In order to make the movement for oper 

of said bolts 

ation of the cage sections more positive, 
efficient contact between said cage sections 
and the periphery of each clutch drum 12 
or 13 may be insured by means of spring 
pressed plunger's generally denoted by the 
numeral 29 and proivded radially with re 
spect to the cage rings 17 and 19, one spring 
pressed plunger being arranged between 
each pair of roller's 25 and the plungers be 
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ing pressed inwardly for engagement with 
the adjacent clutch drum. The relative ro 
tary novel ent of the cage sections may be 
limited by means of pins 30 fixed to one of 
the cage lings 1 and projecting into 
elongated slots 3i in the other ring 17. 
The construction described is very simple 

in construction, and easily and economically 
manufactured and assembled. 
From the foregoing description it is be 

lieved that the construction and operation 
as well as the advantages of the present 
invention will be readily understood and ap 
preciated by those skilled in the art. 
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Minor changes may be made in the in 

vention without departing from the spirit 
and scope thereof as claimed. 
What is claimed as new is:- 
1. In combination, a drive shaft, a hol 

low casing embodying a pair of relatively 
fixed separable cylindrical sections having 
the opposite ends thereof internally pro 
vided with annular l'abbets, gearing con 
nections between the shaft and the casing, 
a sectional roller cage comprising a pair 
of central rings rotatably mounted in the 
nating rabbets of adjacent ends of the cas 
ing sections and further rings seated in the 
rabbets of the outer ends of said casing Sec 
tions, longitudinal pins Snugly fitted in 
alined openings in the cage rings for main 
taining the same operatively spaced in 
predetermined relative relation, means fo!' 
securing the cage to the casing sections. So 
as to rotate with the latter but with limited 
circumferential movement relative thereto, 
said cage rings being provided with open 
ings, rollers journaled in said openings and 
extending across the spaces between the 
rings, and cylindrical clutch drums having 
their outer peripheries rotatably Snugly 
fitted in the casing members with their 
peripheries operatively associated with the 
rollers, said casing sections having inner 
longitudinal grooves with inclined inner 
walls for causing wedging of the rollers in 
contact with the peripheries of said clutch 
drums upon relative hovement between the 
sections of the roller cage and between One 
cage section and its casing section. 

2. In combination, a drive shaft, a hol 
low casing embodying a pair of relatively 
fixed separable cylindrical sections having 
the opposite ends thereof internally pro 
vided with annular rabbets, gearing con 
nections between the shaft and the casing, 
a sectional roller cage comprising a pair of 
central rings rotatably mounted in the mat. 
ing rabbets of adjacentends of the casing 
sections and further rings seated in the 
'abbets of the outer ends of said casing 
sections, longitudinal pins Snugly fitted in 
alined openings in the cage rings for main 
taining the same operatively spaced in pre 
determined relative relation, means for se 
curing the cage to the casing sections So as 
to rotate with the latter but with limited 
circumferential movement relative the reto, said cage rings being provided with open 
ings, roller's journaled in Said openings and 
extending across the spaces between the 
rings, cylindrical clutch drums having their 
outer peripheries rotatably Snugly fitted in 

60 the casing members with their peripheries 
operatively associated with the rollers, said 
casing sections having inner longitudinal 
grooves with inclined inner walls for caus 
ing wedging of the rollers in contact with 
the peripheries of said clutch drums upon 
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relative movement between the sections of 
the roller cage and between one cage sec 
tion and its casing section, the end portions 
of the clutch drums being reduced in di 
ameter for snugly revolubly receiving the 
cage rings whereby the latter are maintained 
in proper spaced relation. 

3. In combination, a drive shaft, a hollow 
casing, embodying a pair of relatively fixed 
separable cylindrical sections having the 
opposite ends thereof internally provided 
with annular rabbets, gearing connections 
between the shaft and the casing, a sectional 
roller cage comprising a pair of central rings 
rotatably mounted in the mating rabbets of 
adjacent ends of the casing sections and 
further rings seated in the rabbets of the 
outer ends of said casing sections, longitu 
dinal pins snugly fitted in a lined openings 
in the cage rings for maintaining the same 
operatively spaced in predetermined relative 
relation, means for securing the cage to the 
casing sections so as to rotate with the latter 
but with limited circumferential movement 
Irelative thereto, said cage rings being pro 
vided with openings, rollers journaled in 
said openings and extending across the 
spaces between the rings, cylindrical clutch 
drums having their outer peripheries rota 
tably snugly fitted in the casing members 
with their peripheries operatively associated 
with the rollers, said casing sections having 
inner longitudinal grooves with inclined 
inner walls for causing wedging of the 
rollers in contact with the peripheries of said 
clutch drums upon relative movement be 
tween the sections of the roller cage and be 
tween one cage Section and its casing section, 
the means for retaining the casing and roller 
cage against unlimited relative rotation em 
bodying a plurality of longitudinal bolts ex 
tending through openings in the walls of the 
casing sections, and the cage rings being pro 
vided with peripheral notches for loose re 
ception of portions of said bolts. 

4. In combination, a drive shaft, a hollow 
casing embodying a pair of relatively fixed 
separable cylindrical sections having the op 
posite ends thereof internally provided with 
annular rabbets, gearing connections be 
tween the shaft, and the casing, a sectional 
roller cage comprising a pair of central 
rings rotatably mounted in the mating rab 
bets of adjacent ends of the casing sections 
and further rings seated in the rabbets of the 
outer ends of said casing Sections, longitu 
dinal pins Snugly fitted in alined openings 
in the cage rings for maintaining the same 
operatively spaced in predetermined relative 
relation, means for securing the cage to the 
casing sections so as to rotate with the latter 
but with limited circumferential movement 
relative thereto, said cage rings being pro 
vided with openings, rollers journaled in 
said openings and extending across the 
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spaces between the rings, cylindrical clutch 
drums having their outer peripheries rota 
tably snugly fitted in the casing members 
with their peripheries operatively associated 
with the rollers, said casing sections having 
inner longitudinal grooves with inclined 
inner walls for causing wedging of the 
rollers in contact with the peripheries of said 
clutch drums upon relative movement be 
tween the sections of the roller cage and 
between one cage section and its casing sec 
tion, and means to yieldingly place the 
roller cage sections infrictional connection 
with the peripheries of said clutch drums. 

5. In combination, a drive shaft, a hollow 
casing embodying a pair of relatively fixed 
separable cylindrical sections having the op 
p:)site ends thereof internally provided with 
annular rabbets, gearing connections be 
tween the shaft and the casing, a sectional 
roller cage comprising a pair of central 
rings rotatably mounted in the mating rab 
bets of adjacent ends of the casing sections 
and further rings seated in the rabbets of 
the outer ends of said casing sections, longi 
tudinal pins snugly fitted in alined openings 
in the cage rings for maintaining the same 
operatively spaced in predetermined relative 

relation, means for securing the cage to the 
casing sections so as to rotate with the latter 
but with limited circumferential movement 
relative thereto, said cage rings being pro 
vided with openings, rollers journaled in 
said openings and extending across the 
spaces between the rings, cylindrical clutch 
drums having their outer peripheries rota 
tably snugly fitted in the casing members 
with their peripheries operatively associated 
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with the rollers, said casing sections having 
inner longitudinal grooves with inclined 
inner walls for causing wedging of the 
rollers in contact with the peripheries of 
said clutch drums upon relative movement 
Between the sections of the roller cage and 
between one cage section and its casing sec 
tion, means to yieldingly place the roller 
cage sections in frictional connection with 
the peripheries of said clutch drums, said 
yieldable means embodying spring pressed 
radially movable plungers urged inwardly of 
and carried by the cage rings, one spring 
pressed plunger being arranged between 
each pair of rollers. 

In testimony whereof I affix my signature. 

JOSEPH ANDREW WIORA. 

40 

45 

50 


