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UNITED STATES PATENT OFFICE.

WILLIAM ALEXANDER WOOD, OF ANSONIA, CONNECTICUT.

VARIABLE-SPEED CLUTCH.

SPECIFICATION forming part of Letfers Patent No, 707,890, dated August 26, 1902.

Application filed November 22, 1901, Serial No. 83,280,

(No model.)

To altl whom it may concern:

Be it known that I, WILLIAM ALEXANDER
WOOD, a citizen of the United States, resid-
1ing at Ansonia, county of New Haven, State
of Connecticut, have invented certain new
and useful Improvements in Variable-Speed
Clutches, of which the following is a specifi-
cation.

My invention relates to power-transmission
gear in general; and it consists of the vari-
able-speed clutch mechanism hereinafter
more specifically described and claimed.

I have here illustrated the gear as applied
to an electric motor; but of course it may be
driven from any other source of energy and
would have a wide field of application also
in driving that class of automobilesin which
gas-engines are employed.

A meohamsm which as at present advised

T believe to be the best form of embodiment

of my invention is illustrated in the accom-
panying sheet of three drawings, in which—

Figure 1 is a side elevation of an electric
motor and counter-shaft with my invention
applied thereto, all the clutches being out of
operation., Fig. 2is a cross-section on line
2 2 of Kig. 1. Fig. 3 isa section through the
centers of the gear-wheels, the section through
the clutch being taken on two planes indi-
cated by the bent line 3 3 of Fig. 2, the mid-
dle clutech being in operation. I‘w 4 18 a
similar section thr ough the L].lltC]l taken on
two planes 1eplesented by line. 4 4 of Fig.
2 after the counter-shaft hasrevolved throu n'h
one hundred and twenty degrees. -Iig. 5 is
a dlagrammatic view showmn' all the clutches

out of operation and the pOSltIOﬂ of the links
forming the toggle-joints, all of said links be-
ing turned up into the same plane. Iig. 6
18 & similar view showing the first clutch in
operation. Fig. 7 is a similar view showing
the second elutch in operation. Fig. 8is a
similar view showing the last or third clutch
In operation. |

Throughout the drawings like reference-
figures indicate like parts.

An electric'motor 1 is shown rotating its
armature-shaft 2, on which are keyed fast the
three pinions 3, 4, and 5 of different diame-
Meshing with these pinions are the
gear-wheels 0, 7, and 8, which rotate about
the counter-shatft 9, being loosely mounted

F

|

thereon by means of the sleeves 62, 72, and
3%, which are nested one within the other.

These sleeves carry each a friction- pulley 6°, 55

7>, and 8°, having the grooved rims shown,

An 111131081110‘ hood 10 is fasten_ed to the shaft
9, as by a key in the keyway 16, so as to re-
volve with said shaft and overhang or inclose
thethreeclutch-pulleys 6°,7°,and 8%, Thishood

has suitable openings, within which are mov-

ably mountedthe V-shaped friction-blocks 6,

7°, and 8¢, which cooperate with the gr ooved_

pulley—wheels 6, 7°, and 8*. These cluteh-
blocks are 1espectwe1y mounted on levers 6¢,
74, and 8%, which are pivoted to lugs on the
hood 10 in the manner clearly shown in the
drawings. Cooperating with these leversare
a series of links 6°, 7¢, and 8°, which are piv-
oted at their inner ends to a sliding cluteh-

6o

70

operating ring 12, having a circumferential

groove 1ll, by means of which it may be
grasped by any operating means, such as the
lever 19.
The collar 13 limits the movement of the
hood 10 and 1ts supporting-sleeve on the shaft
in one direction, and the collar 13* limits the
movement of the sleeves 111 the other direc-
tion.

The links 6°, 7¢, and 8° may be made ad-
justable by means of the screw telescoping
connection shown at 14 and are preferably

provided at their outer ends with pin-and-

slot connections 15 with the levers, all as
shown in the drawings. .

Set-serews 17 17 may be employed to pre-

vent the clutch-blocks 6¢, 7¢, and 8° from be-
ing withdrawn too far from: their sockets in
the hood 10, as shown in Fig. 1, and said

blocks may be normally held out of engage-

ment with the cluteh-pulleys by means of
spiral springs 18 18, pressing their support-
ing-levers upward, as shown in Figs. 3 and 4.

The operating-lever 19 may be provided
with a notched quadrant 21 and spring-latch
20 for holding it in various positions shown
in the dlagrmnmatlc figures.

The method of opemtlon of my invention
1s the following: The parts being in position
shown in Figs. 1, 2, and 5, none of the clutch-
blocks 6¢, 7'D and 8¢ are in contact with their
GOI‘I‘GSpOIlle pulleys 6°, 7°, and 8%, and as a
result the gear-wheels ::-Lnd slaeves supporting
them revolve idly on the shaft 9, which re-

(Shown in Figs. 5 to 8, inclusive.)
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18 thrown into position shown in Fig. 6, so | those shown. The relative positions of the
that the latch 20 falls into the second notch, | clutch-pulleys and clutch - blocks might be
the toggle-links 8¢ will be brought into a po- | changed and other forms of gearing substi- yo
5 sition at right angles to the shaft 9, thereby | tuted forthe toothed gearsand pinionsshown;
foreing out the free end of the levers 8% and | but all of these modifications I should still
foreing the clutch-blocks 8° toward the shaft | consider within the scope of my invention so
and into engagement with the cluteh-pulley | long as the principle of operation herein de-
8. Thislocks the hood 10, and consequently | scribed is preserved. 75
10 the shaft 9, to said elutch-pulley and its sup- Having therefore described my invention,
porting-sleeve $*. 'The whole apparatus so | what I claim as new, and desire to protect by
locked, 1ncluding the shaft 9, is therefore | Letters Patent, is—
caused to revolve with the gear-wheel 8, and 1. In a variable-speed-transmission gear,
the shaft 9 is given its slowest speed of rota- | the combination of a driving-shaft, a driven 8o
15 tion. If the lateh 20 is lifted and the lever | shaft, a plurality of sleeves loosely mounted
19 shifted so that the latch will fall into the | on the driven shaft, gearing connecting said
third notch, the position illustrated in dia- | sleeves to the driving-shaft and so propor-
ecram Fig. 7, results, in which the clutch- | tioned as to rotate said sleeves at different
blocks 8° are released from engagement and | rates of speed, separate clutching means for 8s
20 the ciuteh-blocks 7°¢ are thrown into engage- | locking each of said sleeves to the driven
ment with the pulley 7°. This position of | shaft, and interconnecting means whereby
the parts locks the driven shaft 9 to the gear- | when any one of said means is locked to its
wheel 7, and the driving-shaft 2 revolving at | corresponding sleeve the remaining sleeves
the same rate the second speed of rotation-is | are free, said locking means consisting of a go
25 given to the driven shaft. If,again,thelever | pulley with a V-shaped rim carried by the
- 19 18 shifted into sueh a position that the | sleeveand a V-shaped elutch-block supported
lateh falls into the last notch, as indicated in | from the driven shaft. |
Fig. 8, the clutch-blocks 8° 7¢ are both re-: 2. In a variable-speed-transmission gear,
- leased and the clutch-blocks 6°are forced into | the combination of a rotating shaft, a plu- 95
3o engagement with the friction-pulley 6°, lock- | rality of sleeves nested one within another
ing thedriven shaft to the smallest gear-wheel | and loosely mounted on said shaft, a plural-
6 and giving the driven shaft its highest speed | ity of cluteh-pulleys mounted one on each of
of rotation. | % | said sleeves, a hood fastened to the shaft,
The advantages of my invention comprise | surrounding said clutch-pulleysand provided 100
35 the compactness of the structure and the ease | with radial openings opposite the said pul-
with which a number of varying speeds may | leys, clutch-blocks carried in said openings
be obtained by one continuous motion of the | insaid hood, and means for foreing the clutch-
lever. Also it may be noted that in passing | blocks opposite any one pulley into and out
from the highest to the lowest speed the in- | of engagement therewith. 105
40 termediate-speed clutch must be temporarily 3. In a wvariable-speed-transmission gear,
thrown in, and thereby acting as a brake to | the combination of a rotating shaft, a plaral-
gradually reduce the speed the shock which | ity of sleeves nested one within another and
would otherwise result from immediate trans- | loosely mounted on said shaft, a plurality of
fer from the highest to the lowest speed is | clutch-pulleys mounted one on each of said 110
45 avoided. The parts are all readily adjust- | sleeves,a hood fastened to the shaft,surround-
able, so as to insure the firm gripping of the | ing said clutch-pulleys and provided with ra-
cluntches,and great pressure between the parts | dial openings opposite thesaid pulleys,clutch-
is secured with little effort of the operator by | blocks carried in said openings in said hood,
reason of the toggle-joint action. By provid- | and means for forcing the clutch-blocks op- 1135
so ing separateclutching means for locking each | posite anyone pulleyinto and out of engage-
of the sleeves to the driven shaft I reduce the { ment therewith, together with a single lever
wear on the clutches by distributing it and, | and connections therefrom to all of said
furthermore, obtain the advantage that if any | clutch-blocks, so that only those blocks oppo-
one of the clutches becomes worn or broken, | site any one pulley can be thrown into en- 120
55 S0 as to be temporarily disabled, the use of | gagement at any one time.
the gear at the other speeds is not interfered 4. Inamultiple-clutch mechanism,the com-
with. bination of a rotating shaft, a series of clutch-
It is evident that various changes could be | blocks mounted on and rotating with said
made 1n the construction illustrated without | shaft, a series of levers carrying said blocks 123
6o departing from the spirit and scope of my in- | and mounted on pivots earried by said shaft,
vention. Other forms of operative connec- | a ring adapted to slide longitudinally of said
tions between the sliding ring 12 and the | shaft, and a series of links connecting said
clutch-bloeks might be substituted for thele- | ring with each of said levers, whereby the
ver and toggle-link shown. The direction of | sliding of said ringlongitudinally of theshaft 13c
the gripping action between the cluteh-pul- | will cause the clutch-blocks to consecutively

2
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mains stationary. If, however, the lever 19 ] and other gripping nieans substituted for

leys and the clutch-blocks might be changed l.approach toward or recede from the shaft, to-
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gether with suitable clatch members adapted | blocks mounted on and rotating with said 2o
to codperate with said clutch-blocks when- | shaft, a series of levers carrying said blocks

ever the same approach the shaft.
5. In a multiple-cluteh device the couibi-

5 nation of a rotating shaft, a plurality of
sleeves loosely mounted on said shaft, a | necting sald ring with each of said levers,

10

cluteh member carried by each sleeve, a se-

ries of movable clutch-bloeks rotating with

the shaft and adapted to grasp orrelease the

respective clutech members, a ring adapted

to slide longitudinally of the shaft and tog-
gle-joint connections from said ring to said
movable blocks, whereby said blocks are con-

secutively forced into and released from en- |

gagement with their respsactive codperating
cluteh members, as the ring is slid along the
shaft. -

6. Inamuitiple-cluteh mechanism,the com-

- bination of arotatingshaft, a seriesof clutch-

il .

Pl

and mounted on pivots carried by sald shaftt,

a ring adapted to slide longitudinally of said
shaft, and a series of adjustable links con-

whereby the sliding of said ring longitudi-
nally of theshaft will cause the clutch-bloeks
to consecutively approach toward or recede

from the shaft, together with suitable elutch

members adapted to  coOperate with sald
clutch-blocks whenever the same approach
the shaft. o |
In testimony whereof I affix my signature
in the presence of two witnesses.
WILLIAM ALEXANDER WOOD.

Witnesses:
H. K. P. TAYLOR,
H. A. HIGGINS.
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