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Application filed October 5,7 1925; Serialy No. .60,500.

This invention relates to an improved me-.

chanical movement; and has for its object
to provide mechanism by which I obtain
certain mechanical movements to be utilized
5 for purposes for which they may be adapted,
this mechanism includes a cam head mount:

ed on and driven by a shaft, the working face

of this cam head being set on an angle to

the axis about which it rotates and on this
10 cam head I mount a gear which rotates on

the periphery of the cam head member being

held against axial rotation relative to its

casing by a guide which permits a longitudi-

“nal motion of the guided portion thereof
15 during the rotation of said cam head,

A further object of the invention is the
provision of a differential mechanism In-
cluding a rotatably mounted casing having a
longitudinally-disposed guide therein and in

20 this casing is mounted a cylindrical cam head
which is fixed to a driving shaft and on this
cam head I have mounted a gear which
serves to impart a rotating motion to & pin-

ion mounted on a second shaft, whereby the

25 rotation of either of these shafts will rotate
‘the other in an opposite or reverse direction
when the casing is held, or a rotation of the
casing will transmit rotation to  either or
both of said shafts. '

With these and other objects in view, the
invention consists of certain novel features
of construction and operation, as will be
more fully described, and particularly
pointed out in the appended claims.

In the accompanying drawings:

Figure 1 is a side elevation of my im-
proved mechanism with one of the halves of
the casing removed showing the mechanism
mounted therein.

40 TFigure 2 is a sectional view on line 2—2
~ of Figure 1, showing the angularly-disposed
cam head as mounted on one of theshafts.

Figure 8 is a sectional side elevation of
the cam head member as mounted on the
two shafts, shown in dotted lines.

Figure 4 is a sectional side elevation of a
bushing as removed from the gear or casing,.

Figure 5 shows the lock pin in engaged
position. : '

Tt is found in the practical construction
and operation of certain machinery in which
certain movements are required to accomplish
certain results that in order to obtain these
different movements by mechanism housed
55 within a given space and to operate in time
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with - other, portions of the mechanism, of
advantage to provide a mechanism which 1s
very simple in its construction and yet which

is capable of performing differential move- -

ments between the two shafts on which it is
mounted, that portions of the mechanism
shall also be ddapted to impart reverse mo-

tion, also a motion similar to that of the

figure &; and th mechanism may also if de-
sired be employed as a whole as a differential
gearing in combination with the rear axle
of motor vehicles, or for any other purpose
for which it isadapted; and the following
is a detailed description of the present em-
bodiment of my invention and showing one
construction of mechanism by which these
advantageous results may be accornplished —

With reterence to the drawings, 10 desig-
nates the casing for my improved mechanism
which may be cylindrical i cross section, as
best illustrated 1 Figure 2, the casing being
preferably made in halves and the halves
secured together by bolts 11 passed through
the holes 12”. This casing lias a spherically-
shaped central opening and in the upper and
lower walls thereof, preferably.at the part-
ing line, I have formed guide slots 12 for the
purpose presently described, and the ends of
this cylindrical casing are bored to- receive

.bushings 88, forming bearings 13, one for

the shaft 15 and. the other for the shaft 16.
Shaft 15 is herein shown as being pro-
vided with a driving or driven pulley 17,
as the case may be, and is provided with
an outer bearing 18, while shaft 16 is pro-
vided with an outer bearing 19 and a drive
or driven pulley 20. A friction band 39 or
a lock pin 34 may be employed for holding
the casing against rotation. when desired.
On the inner ends of these two shafts 15 and
16 is mounted a cam head 21 which is pro-
vided with hubs 27 bored as at 22 to re-
ceive the ends of shafts 15 and 16. Shaft
15 is keyed as at 24 to this cam head while
the end of shaft 16 runs free therein. This
cam head is set with its working or peripher-
al face 25 at an angle to the axis of the shafts
on which it is mounted, and its working,
peripheral face is herein shown as being pro-
vided with an annular guide groove 26,
which perform the function of two cam sur-
faces 40 and 41 parallel to the cam surface.
49. -On this cam head 21 I have mounted a
removable bushing 28 and on this bushing
I have mounted the hub 29 of the larger
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beveled gear 30, which latter hub is herein
shown "as being secured to the bushing by
the guide pin 31. The inner end of this pin
extends down into the cam groove 24 in the
cam head and its outer end engages the guide
slot 12 in the casing, whereby the gear is

‘held against revolving relatively to the cas-

ing 10 but is permitted a swinging or twist-
ing rotary -oscillating movement at right
angles to the axis of the shaft, and the cas-
ing may be held against rotatiert by a lock
pin 34, or by a suitably operated friction

band 39 and also by the ring gear 36 fastened

thereto and pinion 37 meshing with said
: I g
ring gear, when desired.

When the casing is held or rotated and the

shaft 15 and cam head 21 are votated, the

larger gear 30 which is mounted on the cam
=] 9
receives a wabbling motion, thus causing the
teeth of this gear which engage those of the
iy o B | 1 ORE )
pinion" 82 keyed ‘to tlie shaft 16, to rotate
this pinion 32 in the opposite or reverse di-

(32

- rection and through it drive the shaft 15 at

he same speed as the driving shaft 15, and by
using shait 16 as the diiver, the same speed
imparted by that shaft will be transmutted

fr

. through the gears and cam head to shaft 15 in
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the opposite or reverse direction.
When it is desired to impart a rofating

“movement to the casing I vefease the friction

band and withdraw the stop pin 84 there-
from ‘if the latter should also be nsed and
move the outside beveled gear 36 into ehgage-
ment with the driving pinion 387, then the
casing will be rotated and serves to impart
a simrlar rotation to both of the shafts 15 and
16, and when either ong of these shafts is

held against rotation the other will receive a

rotation relative thereto in the same direc-

‘tion .as is the case with other differential

mechanism.: In other words, one shaft will

rotate at the expense of the other to produce

a differential movement between them.
When it is desirved to use shaft 16 as the
driver, with the casing free to vevolve inde-
pendently of its drive gears 86 and 37, as-
suming shaft 15 is held, the pinion 32 is
caused to rotate gear.30 in an oblique plane as
a:skew gear, and through pin 31 rotate the
casing at one-half the speed of the driving
shaft 16 because of the geay ratio one to two.
but it shaft 16 and pinicn 32 are held and
power is applied through shaft 15 to cam
head 21, a wabbling, oblique oi skew motion

Byl
as

- will be transmitted to gear 80 which revolves

the casing through pin 31 at one-half the

speed of the driving shaft 15 because of said -

wabble and gear ratio.

A figure 8 movement is imparted by this
mechanism to trunnion 38 fixed to gear 30,
which trunnion extends in a direction at a
right angle to the guided portion thereof
when the casing is held and gear 80 is wab-
bling, in which case the center of this trun-
nion 38 will describe a perfect figure 8, as
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illustrated by dot-dash lines at 89", in Fig-
ure 1, due to the swinging of the gear 30
through the trunnion as well as swinging at
the same time about an axis at right angles
thereto, which motion may be utilized for
obtaining various results in certain mecha-
nisms to whieh it may be attached. My im-
proved mechanical movement or differential
mechanism is extremely simple in its con-
struction and by its use a great variety of
results not heretofore obtained, may be read-
ily produced.

It will be noticed that when the shaft 16
is held against rotation and the shaft 15 is
driven and the casing is allowed to revolve
Areely the pin 31 describes a cirele in a plane
oblique to the axis of the shafts 15 -and 16
in a counter-clockwise direction as viewed
from the right hand end of Figure 1, while
the trunnion 38 will describe a circle in the
same direction of rotaticn and in a plane at
right angles to the plane of rotation of the
pin 31 and likewise oblique to the axis of
these shafts.

By the term “gear” in the specification and
claims, I mean either a gear with teeth or a
gear blank, or a construction which does not
have teeth cut thereon. "By the term “cas-
ing” I mean an inclosure for the cam-head
and its adjacent structure, or a skeleton
frame structure which is adapted to have
mounted thereon a beveled gear 36 for driv-
ing the same. '

The foregoing description is directed solely
towards the construction illustrated, but I de-
sire it to be understood that I reserve the
privilege of resorting to all the mechanical
changes to which the device is susceptible,
the invention being defined and limited only
Ly the terms of the appended claims.

I claim:

1. In a differential mechanism, a sectional
casing, means for rotating said casing, an
internal arcuately shaped longitudinally
disposed guide groove in said casing, a shaft
journaled in said casing, a cylindrical cam
head fixed to said shaft, the working pe-
riphery of which is disposed at an angle to
the axis of said shaft, a gear rotatably
mounted on said cam head, a guide pin fixed

to said gear to engage said groove which is

substantially parallel with the axis of said
shaft to rotate said gear, a second shaft jour-
naled in said casing, a pinion gear fixed to.
said second shaft connecting said shaft to
said toothed gear, bearings in said casing to
maintain ‘both shafts in axial alignment,
whereby a rotation of the casing will trans-
mit rotation to either or both shafts.

2. In a differential mechanism, a sectional
casing, means for rotating said casing, lon-
gitudinally disposed guide grooves in said
casing, a shaft journalled in said casing, a
cylindrical cam head fixed to said shaft, the
working periphery of said cam head being
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disposed at an angle to its axis of rotation,

a toothed gear rotatable on said cam head,
means coacting with said groove for holding
said gear from rotation relative to said cas-
ing but adapted to impart a unitary motion
to said gear with said casing, a second shaft
journaled in said casing, a pinion gear con-
necting said second shaft to first said shaft
through said cam head and toothed gear,
means for holding said casing against ro-
tation, whereby a rotation of either shaft
will rotate the opposite shaft in the opposite
direction when the casing is held or rotated,
at a speed relative to the speed of the first
said rotated shaft and its attendant struc-
ture and coacting stationary or rotated
casing.

3. In a differential mechanism, a rotatably
mounted casing having a longitudinally dis-
posed guide therein, means for driving said
casing, a shaft journaled in said casing, a
cylindrical cam head fixed to said shaft, the
working periphery of said cam head being
disposed at an angle to its axis of rotation,
a toothed gear mounted on said cam head,
a pin for holding said gear against rotation
relative to said casing by engagement with
said guide, a second shaft journaled in said
casing with its end also journaled in said
cam head, a pinion gear connecting said sec-
ond shaft to said toothed gear, whereby a
rotation of the casing will -transmit rotation
to either shaft at different speeds or both of
said shafts in the same direction at the same
speed as that of the casing according to the
inverse of the torque resistance on said
shaft. ,

4. In a differential mechanism, a casing
having a longitudinally disposed guide there-
in, a bevel gear secured to said. casing, a
pinion for driving said gear, a shaft jour-
naled in said casing, a cylindrical cam head
fixed to said shaft, the working periphery
of said cam head being disposed at an angle
to its axis of rotation, a toothed gear rotat-
ably mounted on said cam head and having
means engaging said head to prevent relative
lateral movement thereon and having means
in engagement with said guide to prevent
rotation relative to said casing, a second
shaft journaled in said casing and said head,

a pinion gear connecting said second shaft to.

said toothed gear, whereby rotation of either
shaft will rotate the casing or a.rotation of
the casing will transmit rotation to either
of said shafts at different speeds or both
shafts at same speed as that of said casing.

5. In a differential mechanism, a sectional
casing, means for rotating said casing. means
for holding said casing against rotation,
longitudinally disposed guide grooves in
said casing, a drive shaft journaled in said
casing, a cylindrical cam head fixed to said
shaft, the working periphery of said cam
head being disposed at an angle to its axis

3

of rotation, a toothed gear rotatable on said

cam head, means coacting with said grooves
for holding said gear from rotation adapted
to impart a unitary motion to said gear with
said casing, a second shaft journaled in said
casing, a pinion gear connecting said second
shaft through: said toothed gear and cam
head to first said shaft, whereby rotation oi
either shaft will rotate the casing and attend--
ant ring gear and pinion, or rotation of
said pinion will transmit rotation to either
of said shafts at different speeds or both
shafts at same speed as that of said casing.

6. In a mechanical movement, a shaft; a
cylindrical ‘cam head member mounted on
and driven:by said shaft with its working
peripheral face set diagonally to its plane of
rotation, a gear rotatably mounted on said
cam head, a guide pin in said gear, a means
substantially parallel with the axis of said
shaft to receive said pin and hold the gear
against. rotation but permit a longitudinal
swinging movement of said guided portion
thereof and permit an oscillating and swing-
ing movement, a trunnion extending out-
wardly from-said gear at right angles to
said pin, wheieby said trunnion is caused: to
describe a figure 8 during a complete revolu-
tion of the shaft'and cam head. . :

7. In a mechanical movement, a casing,
a guide groove in said casing, a shaft in said
casing, an obliquely disposed cam head fixed
to said shaft, a toothed gear mounted on said
cam head, a pin fixed to said gear to engage
said groove, a second shaft in said casing,
a pinion gear fixed to said second shaft con-

necting said shaft through said toothed gear

and cam head to first said shaft, a trunnion
fixed to said toothed gear at right angles
to said pin, whereby rotation of said shaft
and cam head will rotate the casing through
said toothed gear and pin, said pin being
rotated in an oblique plane and said trun-
nion rotated in an oblique plane at right
angles to the plane of rotation of said pin,
or rotation of the shaft and pinion will ro-
tate the casing through said toothed gear
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and pin, said pin and trunnion being rotated

in the same oblique plane.

8. In a one way: clutch mechanism, a cas-
ing, means for rotating said casing, longi-
tudinally disposed guide grooves in said cas-
ing, a shaft in said casing, a cylindrically
shaped cam head fixed to said shaft the
working periphery of said cam head being
disposed at an angle to said shaft, a toothed -
gear slidably and rotatably mounted on said
cam head, means coacting with said grooves
for holding said gear from rotation relative
to said casing but adapted to impart a uni-
tary motion to said gear with said casing,
means for holding said casing against rota-
tion, a second shaft in said casing, a pinion
gear connecting said second shaft to first
said shaft through said toothed gear and
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cam head, whereby a comhbined unitary ro-
tation of either shaft and casing will rotate
the other shaft in the same direction at the
same speed, or with a suitable arrangement
of gear ratio and angle of adjustment a ro-
tation of the shaft end cam head will not
transmit rotation to the casing or other
shaft.

9. In a two way clutch mechanism, a cas-
ing, means for rotating said casing, longi-
tudinally disposed guide grooves in said cas-
ing, a shaft in said casing, a cylindrically
shaped cam head fixed te said shaft the

working periphery of said cam head beimg

disposed at an angle to said shaft, a teothed
gear slidably and rotatably mounted on said
cam head, means coacting with said grooves
for holding said gear from rotation relative
to said casing but adapted to impart a uni-
tary motion to said gear with said easing,
a second shaft im said casing, means for
holding said casing against retation, a pin-
ion gear eonnecting said second gear to the
first said shaft through said toothed gear
and cam head, whereby a combined unitary
rotation of either shaft and casing will ro-
tate the other shaft in the same direetion
at the same speed, or rotation of either shaft
when the casing is held against rotation will
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rotate the opposite shaft at the same speed
in the opposite or reverse direction.

10. In a clutch mechanism; a casing,
means for rotating said easing, longitudi-
nally dispesed guide grooves in said easing,
a shaft in said casing, a cylindrically shaped
cam head fixed to said shaft the working
periphery of said cam head being disposed
at an angle to said shaft, a toothed gear
slidably -and rotatably mounted on said cam
head, means coacting with said grooves for
holding said gear frem rotation relative to
said casing but adapted to impart a umitary
motion to said gear with said casing, means
for holding said casing against rotatien, a
second shaft in said casing, a pinion gear
connecting said second shaft to the first said
shaft through said toothed gear and cam
head, whereby a combined unitary rotation
of either shaft and casing will rotate the
other shaft in the same direction at the same
speed, or with suitable arrangements of gear
ratios and angles of adjustment, rotation of
the shaft and cam head when the casing is
held against rotation transmits votation to
the other shaft at any desired speed in the
opposite or reverse dirvection. .

In testimony whereof I afix my signature.

JOSEPH S. CURRAN.
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