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No. 751,564.

UNITED STATES

Patented February 9, 1904.

PATENT OFFICE.

CHARLES E. SARGENT, OF CHICAGO, ILLINOIS.

VARIABLE-SPEED MECHANISM.

SPECIFICATION forming part of Letters Patent No. 751,564, datéd February 9, 1904.
Application filed May 8, 1903, Serial No. 156,203, (No model.)

o all whom it may concern:

Be 1t known that I, CHARLES E. SARGENT, a
citizen of the United States,residing in the city
of Chicago, county of Cook, and State of Illi-
nois, have invented a new and useful Improve-
ment 1n Variable-Speed Mechanisms, of which
the following is a specification.

My invention relatesto variable-speed mech-
anisms wherein power is transmitted from the
driving member to the driven member by fric-
tion. |

1t 1s well understood in connection with frie-
tion-gears that the energy which can be trans-
mitted 1n any given period of time depends on
the peripheral speed of the driven friction-
roller at the point of contact with the driving-
cdisk, the amount of surface in contact, and the
pressure under which the driven surfaces are
held 1n contact.

The object of my invention is to pr 0?1de a
gear i which the power-transmitting factors
above enumeratec shall be large compared to
the size of the mechanism. Itisalsopr oposed

a mechanism in which the power-transmission’

shall remain substantially constant for all
speecs of the driving member.
Another object of the invention i1s to pro-

vide means whereby the speed may be easily

and quickly varied or reversed, while the driv-

1ng-disk maintains a constant speed in the same

direction, and finally the invention contem-
plates the construction of a mechanism which
shall be compact and composed of few parts
simply constructed.

I attain these objects by. the mechanism
1llustrated in the accompanymﬂ drawings, in
which— |

Figures 1 and 2 are plan and Slde_ V:}ews, re-
spectively, of the complete mechanism. Fig.
3 1s an end view thereof looking 1n the direc-
tion of the arrow, Fig. 2. Fig. 4 is similar to
Fig. 3, but 1s in section, taken on the line 4 4,
Fig. 2. Fig. 51s a plan view drawn to an in-
creased scale and taken chiefly in section on
the line 4 4, Fig. 2. Fig. 6 is a detail view

chiefly in horizontal central section through
the axis of the rear friction-spindles.

Similar lettersrefer to similar parts through-
out the several views.

Referring to the drawings, @ represents a
driving-shaft journaled in a fixed bearing /.
A shoulder ¢ is formed upon said shaft to abut
against said bearing to limit the end play of
satd shaft therein.

Wthh is desirably pl‘OVldBC. upon 1ts h ont
and rear surfaces with the

the friction-rollers d, ¢, 7, and g. The rollers
« and ¢ are formed upon the hubs " and ¢/, re-
spectively, and there are also formed on said
hubs the bevel gear-wheels * and &, respec-
tively. |

h represents the shaft to be duven, and 1t
has a fixed axis extending at right angles to
and located substantially in the same plane as
the axis of the driving-shaft «.

The hubs ¢ and ¢ are each loosely mounted
on sald shaft and are prevented from sliding

thereon by means of the hubs 7, located be-

tween them, and by means of the yoke-arms

77, loosely mounted on said shaft at the outer

extremities of said hubs ¢ and ¢. Saidyoke-

“arms are 1n turn laterally confined by means of

the Spacino -rollers 7' 7', located between hubs

' and ¢ and the gears £ 4, which latter are
keyed to said Shaft h. ~

On the hub 2, W]llCh is secured to shaft /z, by

means of the key 7', are formed the bosses 7* 27,

which receive and .-securely hold the threaded
inner extremity of the studs 2°. Said studs

are arranged at right angles to the axis of .

shaft /4 and form 1:{199 for the bevel-gears n n.

| Said gears are loosely mounted S0 as to re-

volve__upon said studs 7° and mtermesh simul-
taneously with the gearsd*¢.

of the gears n are equal, and by preference
all of the said gears are miter-gears. The
gears «°, ¢, and 7 thus form a “difterential
mechanism, and 1t follows that when gears
d* and & rotate at the same speed 1n opposite
directions the gears n will rotate about their
axes on the studs 2°;
no rotary motion about the shaft /4 as an axis.
When, however, the gears ¢ and ¢ rotate at
different speeds, the gears » and studs 2° will

be caused to rotate about shaft A as an axis,

At the extremity of said
.dl 1iving-shaft 1s rigidly fixed the driving-disk

_ facings ¢ ¢, of
leather or other suitable material, T01 dl lVIIlG'

The diameter of.
the gears d” and ¢ are equal, and the diameter
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the direction of rotation depending upon
which of the gears ¢° or ¢° is for the time be-
ing the faster moving. The rotation of said
studs about the shatt 4 as an axis will cause
a corresponding rotation of the hub+, and con-
sequently of said shaft 4.

The rollers ¢ and ¢ are of the same size, and
consequently when they are equidistant from

the axis of the driving-shaft ¢ the gears °

and ¢ will rotate at the same speed, and there
will be no rotation of the studs 7°; but when
sald rollers are at unequal distances from the
axis of said driving-shaft the gears «* and ¢°
will rotate at different speeds, and there will
be imparted to said studs a rotary motion
about the shatt A.

rection of rotation of such one of the rollers
d or ¢ as 1s temporarily located at the greater
cdistance from the center of said driving-shaft
a@. It 1s evident, therefore, that the speed
and direction of rotation of studs #° about the
shaft # may be controlled by shifting said

{riction-rollers along the shaft A.

The shifting ot the friction-rollers d and ¢
and connected parts is accomplished by means
of the carriage 72, which has bearings m' w2/
encircling the shaft 4 at the outer side of the
gears £. The carriage-guide o extends paral-
lel to the shaft A, so that said carriage is
guided partly by said guide o0 and partly by
the shattitself. Said shaft is journaled in the
fixed bearings ¢" and p » in such manner as to
be laterally shiftable therein. By preference
sald bearings ¢ and p are rigidly connected
to said carriage-guide 0. - .

In the present instance the transmitted en-
eroy 1S 11111)&1 ted by shaft 4 to the band-wheel
g, the hub ¢/ whereof is confined between said
bearings », and thereby prevented from mov-
ing laterally. In order that said band-wheel
may not prevent the lateral shifting of the
shatt /., a spline or feather ¢* is seated partly
in the shaft /4 and partly in said hub ¢'.

The parts of-the mechanism thus far de-
seribed are operative in themselves to trans-
mit motion from the driving-shaft « to the
driven shaft 4 and obtain both variation in
speed and change of direction of said shaft /4

dr IVIHD-Sh&ft a; but by employing the addi-
tional parts hereinafter described a greater
area of friction-surfaces is rendered readlly
avallable.

The carriage 72 has two standards » » formed
thereon, and these support the pivot-blockss.
The preferred construction is shown in Fig.
3, § representing a pivot-pin fixed to the block
s and rotatably held in the socket 7' 1n the
standard ». The arms s° are formed on said
pivot-blocks so as to extend toward the shatt
h. The brackets ¢ are formed on the carriage
m near the bearings ' thereon and extend to-
ward said pwot—blocks s. Theextremities of
said brackets # are threaded to receive there-

| Thus the direction of the
motion of studs 2° will correspond to the di-
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leasing-screws %. The Inner extremities of

sald screws bear against the adjacent extremi-

ties of the arms s° of the pivot-blocks, and the
parts are so arranged that when said screws
are rotated in the direction toward said arms
the pivot-blocks s will be rotated about the
pins § asanaxis. Sald screws are rotated by
means of the arms «', which are rigidly se-
cured thereto. Said arms 2/ are paralle]l and
are connected at their extremities by means
of the controlling-bar «°. The screws have
a coarse thread, so that a slight rotation will
produce a comparatively large movement of

the screws transversely to the brackets 7. In

the arrangement shown one of said screws has
a left-hand thread and the other a right- hand
thread, so that when the controllma-bm w* 18
rotated the pivot-blocks s will rotate in oppo-
site directions.

Projecting inwardly from the blocks s are
the spindles s, whereon the gears » and fric-
tion-rollers Fand g are loosely mounted. Said
oears and friction-rollers are secured to and
preferably form an integral part of the hubs
v', so as to rotate together. Said gears v and
theu friction- IOHBI'S are held in pos:Ltlon on
said spindles s* by means of the nuts s*. The
parts are so arranged that under normal con-
ditions the gears » will mesh with the gears 4

“and the rollers # and ¢ will make frictional

contact with the rear surface of the driving-
disk ¢. TInasmuch as the gears » and % inter-
mesh, the power received by therollers / and
g will be transmitted through said screws to
the shatt 4 to rotate thesame. Thus the gears
7 and ¢ practically double the fractive force
of the mechanism—+that is to say, the amount
of power which can be transmitted from the

driving-shaft to the driven shaft.

Tn order that the friction-rollers Fandg may
under normal conditions make close contact,

the yoke-bars w w are loosely mounted on the

hubs 2" adjacent to the friction-rollers fand g.

Said yvoke-bars w and also the yoke-bars 7,
above mentioned, extend vertically and are

jolned at their extremity by means of the ten-

sion-springs . Sald tension-springs have
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threacded extremities penetrating the aper-
tured extremities of said yoke-bars 7 and w

without chantre of speed or direction of the -.'and carry outside of said yoke-bars the nuts

', whereby the tension of said springs may
be adjusted. The length of the bars 7 and w
1s sufficient to permit “the s springs « to clear
the driving-disk ¢. There is a slight amount

of end play of the shaft ¢ in the b_earing b, SO
that under normal conditions there will be a
| self-adjustment of said disk;, with the result

that the friction-rollers on opposite sides of

the disk will be held in contact therewith un-.
‘der equal pressures.

The slight end play of
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shaft ¢ in its bearing i1s also useful, for the rea-
son that when the friction-rollers Fand ¢ are
withdrawn from contact with the driving-disk
the pressure between thesaid driving-disk and
the disks ¢ and ¢ will be reduced sufficiently
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to permit said rollers ¢ and ¢ to be shifted
along the face of said driving-disk.

In operation the driving-disk i1s supposed
to rotate 1n the same direction and at the same
speed at all times. |

When the rollers ¢ and ¢ are equidistant
from the axis of shatt ¢, there will be no ro-
tation imparted to the shaft 4. When the
roller ¢ 1s at a greater distance from the axis
of shaft «, said
rection, and when the roller ¢ 1s at a greater
distance from the axis of shatt « said shatt A
will rotate in the opposite direction, and the

speed of rotation of said shatt 4 will increase

as the distance of the farthest friction-roller
from the axis ot the driving-shaft immcreases.
Undernormal conditions the tension-springs

J will hold the rollers d, ¢, £, and g in close

contact with the driving-disk ¢, any desired
pressure being obtained by adjusting the ten-
sion of said springs by means of the adjusting-
nuts . |

When 1t 1s desired to change the speed of
shatt /4 or vary 1its direction of rotation, the
rollers 7 and ¢ are forced away from the driv-
ing-disk ¢ by rotating the controller-rod +°in
tho proper dir ection to forece the screws 4 to-

ard the arms &° on the pivot-blocks 5. Only
a 511uht motion of said pivot-blocks is neces-
sary to withdraw the rollers #Aand g, this mo-
tlon being insufficient to causethe gears 2 to be
disengaged from the gears 2. When the roll-
ers 7 and ¢ have thus been withdrawn and the
driving-disk ¢ released, said driving—disl{ will
retreat slightly from t 1o rollers  and ¢, The
carriage  and parts mounted thercon are then
shifted later ally until the rollers d, ¢, 7, and
¢ are brought to such distances from shaft «
as to obtain the speed and direction desired
for shaft 4. The bar +° is then thrown back
to 1ts normal position, with the result that the
screws « are retracted from the arms §° and
the springs « are again permitted to hold the
friction-rollers 1n close contact with disk .

This mechanism may be employed for a va-
riety of uses; butitisparticularly well adapted
for use In antomobiles,where it 1s desirableto

transmit high driving powers, but where the |

avallable space is restricted. In this mechan-
1sm the speed may be controlled from the sin-
ole bar +°, the rotary motion or swinging mo-
tion of the bar causing the driven shaft to stop
and the shifting motion of said bar obtaining
the desired direction or speed of rotation.

Another use for which this mechanism may
be employed to advantage 1s in lamp-control-
lersfor photographic-printing apparatus, such
as that shown in a companion application for
Letters Patent filed by me on even date here-
with.

I do not wish to be under Stood as limiting
myself to the particular design of the mech-
anism asherein shown
varied without departimgfrom the spirit of my
invention.

shaft /4 will rotate in one di-

, for this may be greatly .

3

What I claim as new, and desire to secure
by Letters Patent, 1s— |

1. Inavariable-speed mechanism, the com-
bination of a driving-disk; a pair of friction-
rollers acdapted to contact one surface of said
disk on opposite sides of the axis thereof:;and a
second pair of friction-rollers adapted to con-

tact the other surface of said disk on opposite.

sides of the axis thereof; connections between
the rollers which lie upon the same side of the
disk-axis whereby said rollers supplementeach
other in their power - transmitting effect; a
driven member; and differential gear connec-
tions between said driven member and one of
said pairs of rollers.

2. In a variable-speed mechanism, the com-
bination of a driving-disk; a pair of Triction-
rollers adapted to contact one surtace of said
clisk on opposite sices of the axisthereof; and a
second pair of friction-rollers adapted to con-
tact the other surface of said cisk on opposite
sicles of the axis thereof, connections between
the rollers which lie upon the same side of the
disk-axis whereby said rollerssupplement each
other in their power -transmitting effect; a
driven member;
between said driven member and one of said
pairs of rollers and means for shifting all of
said rollers simultaneously along the surfaces
of said disk to thereby vary the speed of said
driven member.

3. In a variable- specd mechanism, the com-
hination of a driving-disk; twosets of friction-
rollers, the rollers of each set being located in
position to contaect said disk on the same side
of the disk-axis but on opposite surfaces of said
disk, and the rotlers of each sct being geared to-
gether for supplementing each other; a driven
member; a differential mechanism connecting
said rollers to said driven membeér tor driving
the latter; and means for moving said rollers
toward and from said disk.

4. In a variable-speed mechanism, the com-
bination of a driving-disk: two sets of friction-
rollers normally held in contact with said disk,
the rollers of each set being located 1n position
to contact said disk on the same side of the
disk-axis, but on opposite surfaces of said disk,
anc the rollers of each set being geared to-
oether to supplement each other;
member; a differential mechanism connecting
sald roller to said driven member for driving

the latter; and meansfor releasmo said rollers |

trom said disk.
5. In avar mble—-speed mechanism, the com-
bination of a driving-disk: twosets oi friction-

rollers normally held in contact with said disk,

the rollers of each set being located in position
to contact said disk on the same side of the

lisk-axis, but on opposite surfacesof said disk,

and the rollers of each set being geared to-
oether  to supplement each other; .a driven

member; adifferential mechanism connecting

saicl roller to said driven member for driving
the latter; means for releasing said rollers

differential gear connections

a driven .
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from said disk, and means for shifting all of
said rollers simultaneously along the surface
of said disk to thereby vary the speed of said
driven member. _

6. In a variable-speed mechanism, the com-

bination ofadriving-disk; ashiftable carriage:

a palr of friction-rollers mounted in said car-
riage in position to contact said disk on the
same surtace thereotf on opposite sides of the
disk-axis; adriven shaft; a differential mech-
anism connecting said rollers to said shaft for
driving the same; a second pair of friction-
rollers mounted 1n said carriage and adapted to
contact the driving-disk on the remalning sur-
face thereof and gear connections between said
first pair and second pair of friction-rollers,

whereby said second pair of rollers supple-

ments the action of said first pair of rollers,
7. In a variable-speed mechanism, the com-
bination of adriving-disk: ashiftable carriage;:
a palr of friction-rollers mounted in said car-
riage in position to contact said disk on the
same surface thereof on opposite sides of the
cdisk-axis; adriven shaft; a differential mech-
anism connecting sald rollers to said shaft for

driving the same; a second pair of friction-

rollers mounted in said carriage and adapted

to contact the driving-disk on the remaining

surface thereof for supplementing the action
of the first pair of rollers, said second pair of
rollers being pivotally mounted to swing to-
ward and from said driving-disk: gear con-
nections between said first and second pairs of
rollers; and means for swinging said second
pair of rollers toward and from said disk.

8. In a variable-speed mechanism, the com-

bination ofa driving-disk; ashittable carriage:

a palr of friction-rollers mounted in said car-
riage 1n position to contact said disk on the
same surtace thereof on opposite sides of the
disk-axis; a driven shaft; a differential mech-

‘anism connecting said rollers to said shaft for

driving the same;-a second pair ot friction-
rollers mounted in said carriage and adapted
to contact the driving-disk on the remaining
surface thereot for supplementing the action
of the first pair of rollers; said second pair of
rollers being pivotally mounted to swing to-
ward and from sald driving-disk; gear con-
nections between said first and second pairs of
rollers; means for swinging said second pair
ot rollers toward and fromsaid disk: aspring-
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influenced device for holding said second pair
of rollers in frictional contact with the disk;
anc means for swinging said rollers away from
said disk to thereby release the same.

9. In a variable-speed mechanism, the com-
bination of a driving-disk; ashiftable carriage:
a palr of friction-rollers mounted in said car-
riage in position to contact said disk on the
same surface thereof on opposite sides of the
disk-axis; a driven shaft:; a differential mech-
anism connecting said rollers to said shatt for
driving the same; a second palr of friction-
rollers mounted in said carriage and adapted

55
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to contact the driving-disk on the remaining

surface thereof for supplementing the action
of the first pair of rollers; said second pair of
rollers being pivotally mounted to swing to-
ward and from said driving-disk; gear con-
nections between sald first and second pairs of

rollers; means for swinging said second pair

of rollers toward and from said disk: ascrew
device for holding the second pair of rollers
in frictional contact with the disk and means
for swinging said rollers away from said disk
to thereby release the same.

10. Inavariable-speed mechanism, the com-
binationof adriving-disk:; ashiftable carriage;:
a pair of friction-rollers mounted in said car-

same surface thereof on opposite sides of the
disk-axis; a driven shaft; a diff

erential mech-
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riage In position to contact said disk on the

anism connecting said rollers to said shaft for

driving the same; a second pair of friction-

I rollers mounted in said carriage and adapted

to contact the driving-disk on the remaining

surface thereot for supplementing the action
of the first pair of rollers; said second pair of

rollers being pivotally mounted to swing to-
ward and from saild driving-disk; gear con-

nections between said first and second pairsof
rollers; means for swinging said second pair

of rollers toward and from said disk; ascrew

device for holding the second pair of rollers

in frictional contact with the disk, means for

swinging sald rollers away from said disk to
thereby release the same and a controlling-rod

for operating saic screw device.
CHARLES E. SARGENT.

Witnesses: |
Jurra M. Bristor,
JENNIE I. McDoxaLD.
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