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To all whom it may concern: essaly difference in speeds of the wheels for Be it known that I, HARRY E. PERRAULT, a turning corners. 
citizen of the United States, and residing at 
Detroit, in the county of Wayne and State 
of Michigan, have invented a new and use 
ful Drivig Mechanism, of which the fol lowing is a specification. . 
This invention relates to driving devices 

for two-part shafts, more especially for the 
two parts of a divided driving axle of an 
automobile, and its object is to provide 
means whereby a driving member may be so 
geared concentrically to the adjacent ends 
of a two-part axle or shaft that either part 
can levolve in the same direction as the driv 
ing member at the salue or at a greater speed 
but not at a lesser speed nor in the opposite 
direction. 
In the accompanying drawing, Figure 1. 

is a side elevation and Fig. 2 is an end ele 
vation of this improved driving device. Fig. 
3 is a longitudinal section on the line 3-3 
of Fig. 4. Fig. 4 is a cross-section on the 
line 4- 4 of Fig. 3. Figs. 5 and 6 are cross 
sections on the line 5-5 of Fig. 3 showing 
the parts in different positions. Fig. 7 is a 
plan of an axle showing this improved driv ing gear in position. Fig. 8 is a perspective 
of the releasing arms. Fig. 9 is a cross sec 
tion on the line 9-9 of Fig. 10, showing a 
modified construction. Fig. 10 is a longi 
tudinal section on the line 10-10 of Fig. 9. 
Fig.11 is a similar cross section of another 
modification. Fig. 12 is a perspective of 
modified releasing arms adapted for the con 
struction shown in Fig. 11. 
Similar reference characters refer to like parts throughout the several views. 
The usual differential driving gears of the 

planetary types connected to the two parts 
of the driving axles of automobiles are so 
constructed that they act as moving pivots 
around which the wheels revolve. Thus, the 
sum of the revolutions of the two wheels 
equals twice the revolutions of the driving 
member. If one wheel happens to be mired 
or on a slippery portion of the pavement, it 
may revolve at twice the speed of the driv 
ing member while the other wheel is sta tionary. The present invention prevents 
eitherwheel remaining stationary and com 
pels both to revolve at the same speed as 
the driving member. It however permits 
either wheel to revolve faster than the driv 

55 ing member and therefore permits the nec 

In Fig. 7, the two wheels 1 are shown 
connected by the shafts 2 and 3. A casing 4 
supports the bearings 5 of the driving de 
vice and connects to a second casing 6 which supfifts the jack-shaft 7. A pinion 8 on 
the end of the jack-shaft meshes with the 
bevel-gear 9 of the driving device. Any 
other gear or chain drive may be used in 
this connection in the same manner as with 
the differential-gears now on the market. 
The gear 9 may be considered as the source 
of power although any other construction 
complising a revoluble member concentric 
with the shafts 2 and 3 may be employed. 
The inner ends of the shafts 2 and 3 are 

preferably squared and fit the hubs 12 of 
the firiction driving-drums 13. The hubs 
are turned on the outside to revolve in the 
hubs 14 of the flanged disks 15, whose 
flanges 16 connect to the central driving 
disk 17 by means of the screws 18. The 
hubs 14 may revolve in the bearings 5 shown 
in Fig. 7. These hubs 14, disks 15 and 
flanges. 16 form a shell which braces and 
supports the driving-disk. ' 

In Fig. 3 a sprocket wheel 19 is formed 
on one part of the shell by means of which 
the shell and the driving-disk is turned. 
In Figs. 1 and 2, the driving disk 17 is 
formed with a groove into which is fitted. 
the annular bevel-gear 9, being held in posi 
tion by the screws 20. Any other desired 
means may be secured to the flange 30, 
(Figs. 5 and 6) to communicate power to 
this driving disk. w 
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The inner ends of the shafts 2 and 3 are 
turned down to furnish bearings for the 
hubs 21 of the releasing arms 22 and 28.9 
These hubs connect by means of a tongue 
and-groove as shown in Fig. 8 and therefore 
turn together. A small disk 24 may be 
placed between the ends of the shafts. 
Within each driving drum 13 may be placed a clutch-ring 25 having inwardly project 
ing lugs 26. The rings are open, preferably 
opposite to these lugs, and have bearing 
faces 27 between which are mounted the driving-levers 28. EE 29 on the driving: disk 17 project laterally along each side of 
the inner ends of these levers. a 
The operation of the mechanism is best 

illustrated in Figs. 5 and 6. u 
Referring first to Fig. 6, and consider 

95 

100 

105 

1:10 

  



10 

15 

20 

2 5 

35 

40 

48 

50 

2. 989,040 

ing the ring 30 as beginnug to turn to the of each árin extends between the lugs 26 of 
right, and with it the driving disk 17, it 
will at once be seen that the stationary 
driving drums 15, through slight friction, 
will tend to hold the clutch-rings 25 sta 
tionary, and with them, the outer ends of 
the levers 28. The lugs 29 will carry the 
inner ends of the levers with them, forcing 
them to assume an angular position rela 
tive to the faces 27, this forcing them apart 
and tightly locking both clutch-rings to the 
interior of the driving-drums 15. The 
clutch-rings, normally engage the driving 
drums, but lightly, so that a slight pull will 
slide. the rings within the drums, so long as 
the levers 28 are radial, but any deviation 
of the levers from the radial positiqlocks 
the rings and drums together. It is imma 
terial whether the shafts or the disk 17 is 
driven, and the device operates equally well 
in both directions. It will also be noticed 
that when there is a resistance, however 
slight, by both shafts. that the releasing 
arms 22 and 23 are inoperative. 

Fig. 5 illustrates, the action of the parts 
when one shaft revolves. faster than the 
driving-disk, as when the outside wheel of 
an automobile “speeds up in going around 
a corner. With the usual differential-gear 

30 of the planetary types, the inner wheel slows 
up as the outer wheel increases its speed. 
But as shown in Fig. 6, neither shaft can 
revolve slower than the driving-disk. The 
releasing-arms operate to hold the lever 28 
of the speeding side of the device radial 
and thus prevent the clutch-ring from op 
eratively engaging. . . 
With the front shaft 2 and drum 15 

(Fig. 5) resisting, the front clutch-ring 25 
is retarded, causing the front jaws 29 to 
incline the lever 28 as shown, locking the 
ring to the drum. The front shaft 2 will 
then turn with the driving disk 17, which 
shaft is connected to the inner wheel of the 
automobile turning a corner. The outer 
wheel “speeds up revolving its drum 15 
at an increased speed in the same direction, i. that is, to the right in Fig. 5. As soon as 
this occurs, the rear clutch-ring will be ad 
vanced, carrying the rear lever 28 (dotted 
in Figs, 5 and 6) from the inclined position 
in Fig. 6 to the radial position in Fig. 5, 
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at which position the rear clutch-ring is 
released. There is, however, a slight fric 
tion between the ring and the drum which, 
if not prevented, would carry the lever to 
the opposite inclination and again lock the 
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parts together and thus cause the wheels 
to act as if they were secured to a solid 
axle. But this movement is prevented by 
the releasing ai'ins 22 and 23. In describing 
the operation of sire ultaneous driving of 
both shafts, it was stated that these arms 
are inoperative. Their hubs are loose on 
the turred ends of the shafts and the end 

and the drums 13. 

its ring. These lugs will be designated as 
folward and back with reference to the 
rotation of the disk 17. 
When the rear clutch-ring has reached 

the position shown in Fig. 5, its back lug 26 
will engage the rear arm 22. The front arm 
23 will thereby be pushed against the for 
ward lug 26 on the front ring. Any fur 
ther pull to the right on the rear ring by 
its drum will be resisted by the front arm 
23 and by the forward lug 26 on the front 
ling. The front ring is locked to its drum, 
the rear ring is in its loosest position where 
it can slide within its drum, which it accord 
ingly does. The outside wheel of the auto 
mobile can therefore revolve faster than the 
disk 17, and its clutch-ring and lever will 
be held in the position shown in dotted lines 
in Fig. 5. As soon however as this outside 
wheel attempts to revolve slower than the 
disk 17, its ring and lever will be carried 
lack to the position shown in dotted lines 
in Fig. 6 when the ring will be immediately 
locked to the driving drum. It will be no- { 
ficed that to permit either shaft to run faster 
than the driving disk, the releasing arms 
22-23 are necessary. While these lugs 26 
are shown opposite the opening...in the clutch 
rings, this is not necessary. En fact, it is 
anot necessary that the engagiiig member be 
a ring or a spring. . 

In Fig. 11 a construction is shown wherein 
each of the clutch-rings is replaced by two 
semi-circular shoes 32, having lugs. 33 and 
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can faces 34. Pins 35 on the driving disk 
36 engagé, the inner ends of the levers 37. 
The ire ng arms 39 are double and 
are nointed on the hubs 40 which are loose 
on the innel ends of the shafts 41. The 
arms 39 may be drilled to receive the springs 
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41 and small plugs 42 so that the outward 
pressure of these springs will cause the nec 
essary initial friction between the shoes 32 

The operation of this 
device is similar to that just described. 

Instead of the levers 28, any other desir 
able means may be employed to separate the 
bearing-faces 27 of the rings 25. In Figs. 
9 and 10, the l-shaped levers 45 are shown 
pivoted on the bolts 48 between the flanges 
46 of the shell, the central disk 46 being cut 
away at 47 to 
If desired, the disk 46 may be entirely 
olmitted, small ring sections being placed 
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permit the levers to swing. 
20 

between the flanges 46 to position the same. . 
In this case as in the others, the initial tend 
ency is fol' the rings 25 to remain with 
their drums 13, and thus the movement of . 
the shell results in the swinging of the levers 
45. A change in the angularity of the parts 
49 of the levels relative to the faces 27 of the 
rings causes a separation of these: 
a locking of the rings to the drums 
one of the shafts revolves faster: tha 
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shell, the releasing arms 22 and 23 will op 
erate to carry its ring 25 to such position 
that the lever will be radial, at which posit 
tion the shaft can revolve independently of 
the shell. - 

It will be noticed that in each case it is 
impossible for either shaft to revolve more 
slowly than or in the opposite direction 
from the shell or driving-disk; that it is 
possible for either shaft to revolve faster 
than the driving - disk in the same direc 
tion; and that the shafts are independent of 
each other. 
Many other changes in the details of cont 

struction may be made within the scope of the claims without departing from the spirit 
of my invention. 

I claim : 
1. In a driving mechanism for a two-part 

shaft, the combination of a shell, two inde 
pendent drums revoluble therein, a clutch 
iting mounted in each drum, a central driv 
ing-disk between the drums and connected 
to said shell, means to revolve said disk, 
levers to cause the operation of said clutch 
rings, and a pair of connected arms for pre 
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venting the operation of said clutch-rings. 
2. In a driving mechanism for a two-part 

shaft, the combination of two independent 
friction-drums, shafts connected thereto, a 
driving-disk revoluble between the drums, a 
clutch-ring within each drum, a lever to ex 
pand each ring, means carried by said disk 
to move the lever to ring-expanding posi 
tion, and means to prevent such movement. 

3. In a driving mechanism for a two-part 
shaft, the combination of two independent 
friction-drums, shafts extending therefrom 

40 

45 

50 

55 

60 

a driving member extending between said 
drums and concentric with said shafts, 
clutch-members comprising open rings and 
levers to expand the rings, means mounted 
on the driving member to cause the levers 
to operate, and connected releasing arms, 
one in engagement with each clutch-member, 
adapted to restrain its engagement with its 
friction-drum. 

4. In a driving mechanism, the combina 
tion of two cylindrical drums, a driving 
member between the same and revoluble 
concentric therewith, a clutch device within 
each drum, a normally radially extending 
lever for each clutch device, means on the 
driving member to move the dogs from ra 
dial position to cause the clutch devices to 
engage the drums, and a pair of connected 
arms, one within each drum adapted to en 
gage said clutch devices to prevent the en 
gagement of either one with a drum re 
volved at greater speed than the driving 
member. 

5. In a driving mechanism. the connbina 
tion of a shell comprising a cylindrical por 
tion, ends for the same and hubs projecting 
outward from the ends: driving dris 

within the shell, disks connected therefo and 
hubs journaled within the hubs of the shell: 
friction clutch-rings mounted with the 
drums, each having a gap and a pair of in 
wardly projecting lugs: a shaft extending 
into the hub of each friction drum and se 
("red the reto, the inner ends of the shafts 
ibeing cylindrical: a releasing arul within 
each clutch-ring with its outer end between 
the ligs on the saline. and a hub for each 
aru, said hubs connected together and freely 
revoluble on the ends of the shafts: a driv 
ing disk connected to said shell and extend 
ing between the arms, clutch-rings and fric 
tion drums: a driving lever on each site of 
the driving-disk having its outer end in the 
gap of the adjacent clutch-ring; projec'- 
tions on each side of the driving lisk en 
gaging the inner end of the adjacent driv 
ing lever; and means to revolve the shell. 

6. In a driving mechai isla. the columbia 
tion of a driving disk, neans to revolubly 
support the sane, neans to revolve the lisk. 
driving drums adjacent said disk and ' - 
vided with spporting devices, shafts co 
lected to said E. clutch-Jaenbers with 
in the drums, driving ieve's extending be 
tween the ends of said clutch members, and 
connections between the driving disk and 
the levers to incline the same and thereby 
:ause the clutch - members to engage the 
drums. . . ." 

7. In a driving mechanism, the combina. 
tion of a driving disk, means to revolubly 
support the same, means to revolve the disk, 
driving drums adjacent said disk and pro 
vided with supporting devices, shafts con 
nected to said druins. clutch-members with 
in the drums, driving evers extending be 
tween the ends of said clutch members, con 
nections between the driving disk and the 
levers to incline the same and thereby cause 
the clutch-members to engage the drums, 
and connected releasing arms, one within 
each fiction drum for preventing the en 
gagement of the adjacent clutch member 
with a drum revolving faster than the driv 
ing disk. 

8. In a driving mechanism, the combina 
tion of a driving member, means to revolu 
bly support the same, friction drums adja 
cent said member, clutch - members within 
the drums having separated ends, driving 
levers between said ends, connections be 
tween said driving member and said levers 
whereby rotary movement between the driv 
ing member and the drums will cause a 
least one of the clutch-members to engage 
a drum to connect the driving member to 
said drum. w 

9. In a driving mechanism, the combina 
tion of a driving member, means to revolu 
bly support the same friction drums adja 
cent said member, clutch-members within 
the drum having separated ends, driving 
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1. 

levers between said ends, connections be 
tween said driving member and said levers 
whereby rotary movement between the driv 
ing member and the drums will cause at 
least one of the clutch-members to engage a 
drum to connect the driving member to said 
drum, and releasing devices, whereby the 

10 
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extending 

other clutch member is prevented from oper 
atively engaging its drum when said drum 
revolves if the same direction as the driv 
ing member but at greater speed. 

10. In a driving mechanism, the combina 
tion of a revoluble driving member, shafts 

ing therefront, clutch-members con 
nected to said shafts, a controlling member 
for each clutch-member to cause each shaft 
to be connected to the driving member to be. 
revolved thereby, and means mounted con 
centric with the shafts for preventing such 

20 
than the driving member. 
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engagement, when a shaft revolves faster 
11. In a driving mechanism, the combina 

tion of a revoluble driving member, shafts 
mounted concentric therewith, clutch-mem 
bers on said shafts, a controlling member 
for each clutch-nenber to connect each shaft 
to the driving member to be revolved there 
by at the same speed, and means mounted 
concentric with the shafts positioned by 
either clutch-member to prevent the other 
clutch - member from engaging when the 
shaft of the same revolves faster than the 
driving mechanism. - . 

12. In a driving mechanism, the combina 

geolo-0 

tion of a revoluble driving member, shafts 
mounted concentric therewith, clutches and 
controlling members for causing the shafts 
to revolve at the same speed as the driving 
member, and means mounted concentric 
with the shafts to release either shaft to 40 
permit it to revolve faster than the driving 
member. 

13. In a driving mechanism, the combina 
tion of a revoluble driving member, shafts 
mounted concentric therewith, clutches for 
connecting the shafts to said driving mem 
ber, and a controlling member mounted con 
centric with the shafts for each clutch oper 
ated by the driving member to cause such 
connection. .. 

14. In a driving mechanism, the combina 
tion of a revoluble driving member, shafts 
mounted concentric therewith, clutches for 
connecting the shafts to said driving mem 
ber, a controlling member for each clutch 
operated by the driving member to cause 
such connection, and means connecting said 
clutches and mounted concentific with said 
shafts for preventing either clutch from 
engaging when its shaft revolves faster than 
the driving member. 

In testimony whereof I have hereunto 
signed my name in the presence of two sub 
scribing witnesses. 

HARRY E. PERRAULT. 
Witnesses: 

ELIZABETH. M. BROWN, 
EDWARD N. PAGELSEN. 
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Copies of this patent may be obtained for five cents each, by addressing the ." Commissioner of ratents, 
Washington, D.C.' 

  


