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| No 744 550.

Patented November 17 1903

UNITED STATES PATENT @; g ECF

WILLIAM D.

HOFFMAN, OF NEWTON, MASSACHUSETTS,

ASSIGNOR TO THE

POWER AND SPEED CONTROLLER COMPANY, A CORPORATION OF NEW

J ERSEY

 SPEED-VARYING MEC__HANISM.

aPECI’FIC_&TION formmg' part of Letners Patent No. 744 550, dated November 17 1903.
| Apphca,_tmn_ filed Jannary 2, 1903,

Semal No 137, 381, (Nﬂ mudel_)

To all whom it may concern:
Beit known that I, WILLIAM D. HOFFMAN

' a citizen of the United States, and a resuﬁlenb;
- of Newton, inthe county.of Norfolk and State

5 of Massaehusetts have invented new and

useful Imp rovements in Power-Transmlttmﬂ'_

Meehamsm of which the followmﬂ‘ is a speci-
fication.

My invention relates to varlable speed

1o power-transmitting mechanism of the same

class as the meehamsm shown and deseribed

in Patent No. 638,965 granted in my name

- December 12, 1899, and my presentinvention

- 1S an 1mprovement onthe meehamsm therein
15 'shown and described. |

- In all variable-speed power-t,ransmlbtmg

mechamsm of this class comprising opposed

disksclamped onto intermediate friction-rolls

the clamping means always acts in opposite

20 directions on the disks through two abut-

ments, and prior to theinvention of the mech- |
anism of the patent above noted both of these

two abutments turned with the disks and
relatively to the clamping means, which was
25 stationarily supported. Consequentlyagreat
amount of friction and wear existed between

the bearing-surfaces of the abutments and

the clamping means, constituting, in effect,
two friction-brakes, one acting to oppose the

30 rotation of one disk and the other acting to
~  oppose the rotation of the other disk. The
frictional resistance at these two bearings
was of course in proportion to the pressure

- exerted by the clamping means and varied
35 directly as said pressure varied. This re-
- sulted not only in the rapid wearing away of
the bearing-surfaces between the clamping
means and the abutment, but also in the ex-

- penditure of so much power to overcomse the
40 oreat amount of resistance offered by these
bearing surfaces as to make the mechanism
nnduly extravagant and wasteful as a power-
transmitter and.wlth respeet to its use of

- power, and this fact considerably restricted
45 its field of utility, for the practical range of
utility of mechanisms of this type depends in
large partupon theireconomical transmission

of power. The operation of mechanisms of
this class dependsalmostsolely upon the fric-

sc tional adhesion between the disks and the

“outer side.

“on the rolls and disks.
| acteristic action is present with all widths of
rolls to a greater or less extent; but the nar-
rower the face of the roll the less marked is

- possible.
| be Ilﬂ;I‘lO‘ﬁed then in ordel to maintain the

‘economical power- -transmitting capacity of
‘the mechanism it becomes necessary to in-
.crease the clamping pressure in order tocom-

‘means, which turns with the shaft.

obtained by the clamping means, and the

principal problem is to secure this adhesion
- with the loss of as little power as possible.
Owing to the “braking” action of the bear-
ing-surfaces between the abutments and the
'clampmn' means,,it has heretofore been im-

possible to secure this frictional adhesion

55

without theloss of agreat amount of poweror

“without the use of com paratwely wide-faced
The inner side
‘of each roll isnearer the axes of thedisksthan
the outerside and obviously hasless distance
to travel to circumsecribe the disks than the
Therefore either one side or the

mtermedlate frlctlon rolls.

other of the roll or both sides must slip rela-

60

tively to the disks, thus causing great wear

Of course this char-

it, and obviously, therefore, it is highly de-

swa.ble that the rolls be as narrow- -faced as

pensate by increased pressure for the reduc-

tion in contacting surfaces between the rolls
and disks and, as explained above, in the

power- transmlttmg devices of this class em-

ployed prior to my invention presently to-
be described the braking action of the bear-

ing-surfaces between the clamping means

and the abutments will be increased propor- - -
‘tionately, thus wastefully absorbing more of -
the prime motive power to overcome the in-
creased friction at the abutments. |
In the mechanism of the patentabove noted'
the same objectionable features exist, al-
‘though in a slightly-modified degree. |
patent one of the disks 18 shown as fixed to
‘one end of a shaft extendmg loosely through
‘the other disk and carrying at its other end

In this

one of the abutments and also the cla,mpm-:r
The

other abutment is, in effect, the end of the

If, however, the face of each roll '
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hub of the other loose disk, ‘between which

‘and the clamping means a smgle roller-bear-
ing is interposed which serves as a substitute -

intermediate frlctwn -rolls, which adhesmn is | for the two bearings above descrlbed as ehar-
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acteristic of the older mechanisms; but this] The hub of the pair of disks 2 2* is bushed,

change, while modifying somewhat the objec-
tionable characteristics above pointed out,did
not entirely eliminate them, and the wastéful
but necessary absorption of power to over-
come the braking action of the single bearing
still remained. | | |

The main object of my invention is to pro-
vide a variable-speed power- transmitting
mechanism of the above-described class in
which the defects noted above regarding frie-
tion are eliminated; but my invention also
has for its object to improve otherwise the
construction of suneh mechanisms. |

My improved mechanism, as herein shown,
comprises a shaft and two pairs of disks, one
pair mounted on the shaft and the other pair
arranged between the disks of the first pair.
Between the adjacent disks of the two pairs
are provided friction-rolls, onto which the
disks are clamped by means which acts in op-
posed directions on the two disks of one pair
to force them toward the disks of the other
pair, and thus clamp all of the disks onto the
friction-rolls. Thus the disks of one pair will
be caused to turn in one direction and the
disks of the other pair to turn in the opposite
direction, and the clamping means is made
to turn with the two disks of the pair upon
which it acts, whereby all relative movement
between the clamping means and said pair of
disks 1s prevented, and therefore all frietion
heretofore due to the pressure of the clamp-
ing meanson its two abutments iseliminated.

Otherfeaturesof myinvention appearhere-
inafter.

In theaccompanying drawings, whichillus-

trate the preferred embodiment of my inven-
tion, Figure 1 is a central longitudinal sec-
tion of a variable-speed power-transmitting

mechanism embodying one forimn of my in- |

Fig. 2 is a section on line 2 2 of
Irigs. 3 and 4 are details described

vention.

Ifig. 1.

below. . |
Having reference to the drawings, 1 repre-

- sents one of the disks of a pair, and 1* repre-

5O
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sents the other disk of that pair.
1 is fixed by a pin 3 to a shaft 4, journaled in
bearings on a frame 5.
loosely through a pair of disks 2 and 2* and
near its opposite end carries a sleeve 6, to

‘which 18 pivoted a pair of cam-levers 7, con-

nected by links 8 with a ring 9, loosely
mounted on the sleeve 6. The ring 9 is made
with an annular groove 10, which engages a
yoke 11, provided with trunnions 12. The
trunnions 12 are mounted in a shipper-lever
13, pivoted to the frame 5, and by means of
this lever the ring 9 may be slid on the sleeve
G to operate the cam-levers 7.

The cam-levers 7 engage a washer 14, which
rests against the hub of the disk 1*, which is
splined on the shaft 4 with provision for slid-
ing movement longitudinally thereof. Be-
tween the disk 1* and a collar 15, fast on the
shaft 4, is a spring 16, whose function will
appear later,

., -

The disk |

The shaft 4 extends |

as at 17, and journaled on ahollow sleeve 18,
surrounding but outof contact with the shaft
4, and said sleeve is fixed at its ends in up-
rights 19, which are part of the frame 5.
Between the disk 1 and the disk 2 is a pair
of friction-rolls 20, carried by yokes 21, (see
Fig. 2,) which are fixed to pins 22, journaled
in bearings on frame 5.

and the two segments mesh with a worm 24,
fast on the shaft 25. The shaft 25 is jour-
naled in bearings on the frame 5 and carries
at one end a hand-wheel 26, by means of
which said shaft may be rotated to swing the
segments and rolls 20 on the axes of the pins
22. By this means the points of contact of
each roll 20 with disks 1 and 2 may be changed
relatively to the axis of the shaft 4, so as to

-change the relative speeds of disks 1 and 2.

Between the disks 1* and 2* is a second pair
of friction-rolls 31, each roll 31 being carried
by a yoke 32, fast on a pin 33, journaled in
bearings on the frame 5. These two pins 33
each carry at their lower ends a toothed seg-
ment 24, engaged by a worm 335, fast on shaft
256. The worm 35 is of opposite piteh to the
worm 24, so that when shaft 25 is rotated and

the rolls are swung on the axes of pins 22 and

03 the points of contact of the rolls 20 and 21
with the pair of disks 2 2* will be moved rela-

tively to the axes of shaft 4 correspondingly

in the same direction.
I have herein shown the pair of disks 2 2=

| as provided with a pulley 27, to which power

i1s applied through a belt, (not shown,) and
have shown a pulley 30, fast on the shaft 4,
from which power may be transmitted
through a belt (not shown) to any desired
point. |

T'he sieeve 6 is made hollow to inclose a
spring 37, which rests at one end against an
abutment 38, fast on the shaft 4, and at its
other end against a washer 39, adjustably
supported within the sleeve 6 by a pair of
serews 40, mounted in the sleeve 6, asshown
in Hig. 4. |

When the shipper-lever is swung into the
position shown in Fig. 1, the ring 9 is slid on
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On the lower end of
- each pin 22 is fastened a toothed segment 23,
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the sleeve 6, and this relative movement of

sald ring and sleeve swings the cam-levers 7

on their pivots into the position shown in Fig.

1, and the engagement of cams 36 with the
washer 14 tends to slide said washer and also
disk 1* on shaft 4against the pressure of the
spring 16, and also, acting through spring 37
on the abutment 8, tends to shift the shaft 4
and the disk 1 in the opposite direction.

- This clamps disks 1 and 2 onto the rolls 20,

and also clampsthe rolls 31 between the disks
1* and 2*. Inasmuch as disks 2 2°* are free

to shift longitudinally on the sleeve 18 to a
limited extent, the pressure on one disk
thereof will be opposed and counterbalanced
by the pressure on the other disk thereof, as
will be clear. | |

{  When the shipper-lever 13 is swung to the

L2G
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- Thus it will be obvious that cams 36 control

15 rolls and that movement of ring 9 in the op-
- posite direction unclamps the disks.

~ ployed for clamping the disks onto the rolls

20

25

it acts, herein constituted by the hub of disk
1% and abutment 88, is ehmmated from the

| _39

- shaft serves as a positive transmitter of
- power to or from the shaft as well as an abut-

40
45
- §0

55

~cam-levers 7 each in a direction to carry its
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.rlcrht out of the position shown in KFig, 1, the

ring 9 is slid on sleeve 6, so as to swing the

cam 36 out from between the washer 14 and
the sleeve 6. 'This relieves the shaft 4 and

disk 1* of pressure from the spring 37 and
~allows the spring 16 to shift the disk 1* away

from the disk 2%, and thus relieve the rolls 20
of pressure from the disks 1 and 2 and the
rolls 81 of pressure from the disks 1* and 2%

the action of spring 37 and that movement of
ring 9 in one direction causes.spring 37 to
clamp the disks onto the interposed friction-

It will now be observed that the means em-
20 and 31 is mounted upon shait 4 between

the abutment 38, fastened to said shaft, and
the hub of disk 1%, which is splined to said

shaft, so that the abutment 38, the clamping

means, and disk 1* turn in. unisop, and all

relative rotary movement and resulnmg frie-
tion heretofore existing between the clamp-

ing means and the two abutments upon which

mechanism, |
Although the disk lﬂ' 1S herem shown as

splined 1:0 the shaft4, it is obvious that thisis
not essential and- that if desired, the spline

may be omitted, so as to leave the disk 1* en-

tirely loose on the shaft 4; but I prefer the
construction shown and descubed because

then the disk through its connection with the

ment for the clamping means, which turns in
unison with the latter, Whereas 1f the-disk 12

be not splined to its shaft then it will not

serve as a positive power - transmitter, but
merely as a rotating abutment for the Gldmp-
ing means, its rotation in unison with the
Iatter' being effected by the friction-rolls 31,

‘as will be clea,r without further descrlptlon

What I claim is— |
1. In a power- transmlttmﬂ' meehamsm a

shaft, a pair of disks on the shaft an. mter-

medlate pair of disks in oppomtmn to the
first pair, friction-rolls between the opposed
disks, and a clamp, mounted to rotate as one

‘with one of the said pairs of disks and ar-
ranged to exert its effort reaetwely upon the

dlSkS of the pair with which it rotates to

- clamp them against the friction-rolls.
2. In & speed -varying mechanism, in com-

~ bination with a shaft; a-pair of d1sks on said

shaft one of which is fixed to the shaft and
the other movable longitudinally thereon; an. |
intermediate pair of disks between and op- |

posed to the disks of the first pair; frietion-
rolls between the opposed disks of the two

- pairs; and means for thrusting the movable

disk of the first pair in one d1rect10n and the

F
|

3

bemn' mounted on said sha,ft and arrmwed to

turn theremth

3. In a speed varying meehamsm in com- .
bination with a shaft; a pair of disks on said.
one of which is fixed to the shaft and.
the other movable longitudinally thereon; an -

shaft;

intermediate pair of disks between and. op-

posed to the disks of the first pair; friction- |

rolls ‘between the disks of the two pairs;

means to adjust the friction-rolls to vary the

relative speeds of the two pairs; and a clamp.
to thrust the movable disk of the first pairin.

one direction and the shaft in the opposite

direction, said clamp being mounted on said

shaft and arranged to turn therewith.

4. In a speed-varying mechanism in com-
bination; a shaft; a pairof diskson said shaft
one of Wthh is ﬁxed to the shaft and the other:
movable lonwlbudmally thereon; aninterme-
diate pair of disks between a,nd opposed to-

75
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the disks of the first pair; friction-rolls be- .
tween the disks of the two pairs; means to.

adjust the friction-rolls to vary the relative

speeds of the two pairs of disks; a cla,mp to
thrust the movable disk of the first pair in

one direction and the shaft in the opposite-
direction, said eclamp being mounted on said
shaft and arranged. to turn - therewith; a
power-tmnsmlttmg wheel on the shaft, .':md a -

90

95

power-transmitting wheel connected w1th the

intermediate pair of disks.

5, In a speed-varying mechanism, in com-
bination, a shaft; a pairof disksonsaidshaft

one of which is fixed to the shaft and the other

movable longitudinally thereon; an interme--

diate pair of disks between and opposed to
the disks of the first pair, friction-rolls be-

tween the disks of the two pairs; a spring to.
thrust the movable disk of the ﬁrst pair in
one direction and the shaft in the opposite
direction, said spring mounted on said shaft

and arranged to turn therewith; and means

by which to control the tension of said spring.

6. In a speed-varying mechanism, in-com-
‘bination, a shaft; a pair of disks on said shaft
| one of whlch is ﬁxed tothe shaft and the other
movable longitudinally thereon; an interme-
diate pair of disks between. and. opposed fto

the disks of the first pair; f,rietion-rolls be-

tween the disks of the two pairs;.a spring to-
thrust the movable disk of the first pairinone .

Ico_'-. |
10K
ITO
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direction and the shaft in the opposite direc- -

tion said spring being mounted on said shaft
and arranged to turn therewith, and means

‘120

for controlling sald spring comprlsmg one or

more cams carried by said shaft. |

7. In a speed-varying mechamsm in com-
bination, a frame, a shaft;ournaled in bear- -~
‘125

Ings thereon a palir of disks on said shaft one

of Whlch 18 ﬁxed to the shaft and the other

longitudinally movable thereon; an interme-

diate pair of disks between and. opposed to
the disks of the first pair; a power-transmit-- -
130

ting wheel on said shaft; a power-transmit-

tmcr wheel connected w1t.h the intermediate

shaft in the opposne direction, said means l pa,u' of dlsks, friction-rolls between the disks -
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of the two pairs; meanson said frame for ad- |

justing the friction-rolls to vary the relative

“speeds of the two pairs of disks; a spring to

thrust the movable disk of the first pair in
one direction and the shaft in the opposite
direetion, said spring being mounted on said
shaft and arranged to turn therewith, a pair
of cams carried by the shaft to control said
spring; and a lever on the frame for operat-
ing said cams.

8. In a speed-varying mechanism in com- |

bination; ashaft; apairof diskson said shaft
one of which is fixed rigidly to the shaft and

the other splined so as to move longitudinally |

744,550

thereon; an intermediate pair of disks be-
tween and opposed to the disks of the first
pair; friction-rolls between the disks of the
two pairs; and means for thrusting the mov-
able disk of the first pairin one direction and
the shaft in the opposite direction said means
veing mounted on said shaft and arranged to
turn with said shaft and movable disk.
- digned by me at Boston, Massachusetts,
this 29th day of December, 1902.
WILLIAM D. HOFEMAN.
Witnesses:
ARTHUR . RANDALL,
JOSEPH T. DRENNAN.
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