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To all whom it may concern:

Be it known that I, WILBUR A. LEONARD,
of Springfield, in the county of Windsor and
State of Vermoht, have invented certain
new and useful Improvements in Friction-
Clutches, of which the following is a specifi-
cation.

This invention relates to a friction- elu‘neh
in which one clutch member is rotatively en-
gaged with and adapted to slide endwise upon
a shaft or spindle into and out of econtact with
the other clutch member, which is loosely
mounted upon the shaft and is prevented
from moving endwise thereon.

The invention has for its object to provide
simple, durable, and effective means for op-
eratively connecting the two members and
providing for the automatic release of the
sliding member when it is desired to make
the eluteh inoperative.

The novel feature of the invention is a se-
ries of struts seated upon thrust bearings or
seats upon the shaft or spindle and upon cor-
responding bearings or seats on the sliding
cluteh member, said struts being inclined so
that their outer ends may be caused to oper-
atively engage the clutch members by an in-
ward movement of their outer ends, and will
automatically release the sliding clutch mem-
ber when the operating pressure is removed.

Of the accompanying drawings, formning a
part of this specification, Figure 1 represents
a sectional elevation of my improved clutch
mechanisin,showing the clutch members sepa-
rated. Fig. 2 is a similar view showing the
clutch members operatively connected. Fig.
3 represents a section on line 3 -3 of Fig. 2.
Fig. 4 represents a view of one of the struts
detached.

The same letters of veference indicate the
same parts in all the figures,

In the drawings, @ represents a shaft or
spindle havmg a series of thrust-bearings or
strut-seats o', which as here shown are the
inner ends of slots or pockets ¢?, formed in a
collar ¢®, which is rigidly affixed to the shaft,
the said pockets having ineclined bottoms, as
shown.

brepregentsthe loose clutch member, which,
while loosely mounted upon the shatt a, is
prevented from moving endwise thereon by
any suitable means, such as a collar b’ se-

cured to the shaft and bearing against one
end of the member b.

¢ represents the sliding clutch membel
which is rotatively engag ed with the shaft a
and is at the same time adapted tomove end-
wise or longitudinally of the shaft into and
out of engagement with the clutch member b.

The means for connecting the member ¢
with-the shaft in the manner described may
be of the ordinary character well known in
friction-clutches, such as a key or rib % on
the collar ¢® and a corresponding groove in
thesliding clutch member. The sliding mem-
ber ¢ is formed to present a strut seat or bear-
ing ¢? which is located outside the circle of
the series of thrust-bearings or strut-seats o'.
In other words, the portion of the clutch
member ¢ on which the strut-seat ¢*is formed
is of greater diameter than the collar a! on
which the thrust-bearings or strut-seats o'
are formed, so that the strutshereinafter men-
tioned extending from the bearings or seats
o' to the seat ¢® will be inclined relatively to
the axis of the shaft, their ends which bear
upon the clutch member ¢ being farther from
said axis than their ends which bear upon the
collar ¢®. I have here shown the strut-seat
¢* on the clutch member ¢ as an annular face
formed on said clutch member; but I do not
confine myself to this construction, as the
struts may bear upon a series of independent
seats on or connected with the sliding clutch
member.

For the sake of convenience I term the por-
tions of the sliding clutch member on which
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the struts bear ‘‘strut-seats,” whether they -

areindependent surfacesseparated from each
other by intervening material, or parts of a
continuous surface.

d d represent a series of struts, which are

formed to bear snnultaneously upon the
thrust bearings or seats ¢’ on the spindle and
the couespoudmo seats ¢® on the sliding
clutch member, said struts being caused by
the described location of the seats ¢® outside
the circle of the seats ¢’ to stand in inclined
positions relatively to the axis of the shaft,
their outer ends bearing upon the seats ¢
This arrangement of the struts not only en-
ables them to be simultaneously forced in-
ward at their outer ends, and thereby move

the sliding member ¢ into engagement with
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' face-of the sleeve e.
‘moved back to the position shown in Fig. 1,1t

2 551,213

the loose member b, butalso enables the struts
to automatically yield outwardly, and thus
release the sliding member ¢ when the clutch-
connecting force or pressure isremoved. The
struts may be forced inwardly at their outer
ends by means of a sliding sleeve e, which
is formed to bear upon the inclined outer
edges of the struts when the clufch mem-
bers are disconnected, as shown in Fig. 1,
said sleeve when moved in the direetion in-
dicated by the arrow in Fig. 1 forcing the
outer ends of the struts inwardly and thus
moving the clutch member ¢ in the same di-
rec’mon engaging the latter with the clutch-
member b, as sho“n in Fig. 2. The sleevee
may be moved back and Forth’ by any suit-
able means, such as a rock-shaft ¢'; jonrnaléd

in-bearings adjacent to the shaft «,'and an

arm or-arms ¢°, affixed to said roek-shaftand
engaged with a groove ¢°in thesleeve.
struts-are provided:at their outer portions

~withiflat faces d',which form-an-angle' with
] o

the main portions of the outer edges’of: the
struts and -are arranged so that' when the
struts are forced inwardly, as shown in Fig.
2, -said faces d' are parallel with- the-shaft
and therefore bear-upon the inner surface of

the sleeve e, so that the sleeve and struts-will
“be-held in the position shownin Fi

g. 2bythe
co-operation of the faces'd and the innersur-
‘When' the sleeve e is

sleavesthe faces d' andreleasesthe struts, their
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relative arrangement causing them' to-yield

‘ontwardly to the tendency of the member ¢ to
recede from operative contact with the mem-

ber b, so that the struts maybe said to auto-
matically release the sliding cluteh member:
The angle at which the stmts stand with

respect to the face of the clutch member which

forms the scats  is: not a ““sticking” angle,
but-is such as to- insure the 1elease -of - the
¢luteh when the sleeve e is retracted. No
spring is ‘necessary to-separate the cluteh-

:members,for there is always considerable jar-

ring accompanying the operation of machin-
ery, and this will prevent the members stick-
ing together after the struts are released.

It will be seen that the deseribed mechan-
ism is extremely simple and effective and -is
not liable to get out of order, the described
arrangement of the struts enabling them to
be operated by a device of the simplest char-
acter—namely, a sleeve orring having a-plain
‘¢ylindrical inner surface.

‘1t is obvious that I may apply my-above-
deseribed ‘improvement to a- -mechanism in
which there are two sets of clutch members
and two sets of struts, as shown in my appli-
cation for Letters Patent of the United-States
for improvements in lathe-heads, filed Janu-
ary 10, 1895, Serial No. 534,427, said applica-

fion showing the combination of parts which

constitutes the subject-matter of the present
application, but being confined to the specific
application of said improvements-to a lathe-
head. Iélect, however, in the present appli-

The |

cation to eclaim said improvements more
broadly, and cover their general'application
to friction-clutches for all purposes to which
they are applicable.

It is obvious that the strut-seats or thrust-
bearings ¢ may be formed directly in the
spindle @, in which case the sleeve a® will not
be required.

"I claim—

1. In afriction-cluteh, the combination of a
shaft or spindle having a series of endwise-
facing strut-seats or thrust-bearings, two
cluteh-members on said shaftone of said mem-
bers being rotatively engaged with the shaft
and the other loose thereon, a series of struts
interposed between the said seats on the shaft
and COll'eSpOIldln"‘ seats on-oneof the clutch-
members facing the: shaft-seats ‘but circam-

~ferentially out‘side of the same;the struts be-

ing disposed with their erds in contactwith

! the seats but always held in an inclined po-

sition by said seats, and means for forcing
the outer ends of the struts inwardly to op-
eratively connect'the clutch-members by end-

swise pressure of ‘the struts against the seats,

the struts being caused by their inclined po-

‘sition to yield -outwardly when: releaséd and

permit the separation of the clutch-members,
substantially as'deseribed.

2. In afriction-clutch; the combination of a
shaft or spindle having a‘series of endwise-

- facing strut-seats orthrust-bearings, a sliding

clutech-member rotatively connected with the
shaft and provided with'strut-seats facing
those of the shaft but located circumferen-
tially outside thesame, a elutch-member loose
upon ‘the shaft-and: supporited-against end-
wise movement thereon; a series of struts in-
terposed between theseats on the spindle and
sliding cluteh-member with their endsin con-
tact with said seats; said struts being held in

ran inclined pogition thereby and each ‘strut

bhaving an outer or back surface to come sub-
stantially parallel -with the shaft when the
struts ' are ‘moveéd to-locking position; and a

-sleeve formed to embrace the series of struts

and toco-operatewith their inclined -outer
edges in forcing the outer ends of the struts
inward and to engage the back surfaces in
holdingthestrutsin locking position,substan-
tially as deseribed. ' ,

-3.- In afriction-clutch, thecombination of a
shaft or spindle, a collar daffixed thereto and
having a series of slots or pockets terminat-
ing at one end in strut-seats or thrust-hear-
ings and having inclined ‘bottoms; a sliding
clutch—member 10tat1vely connected with thc
shaft and provided with strut-seats located
-opposite but circumferentially ‘outside the
seats or-bearings in the collar; a clutch-mem-
berloose uponthe shaftand supported against
endwise movement thereon, a-series of in-
clined strutsinterposed between the said seats
with their ends bearing-against the same, and

a sliding sleeve adapted to force the- oitter

ends of sald ‘struts inwardly and thereby op-
eratively connect the clutch-members by end-
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wise pressure of the struts against the seats, | two subscribing Witnesses, this 18th day of
theinclined position maintained by the struts | May, A. D. 1895, ~
permitting their automatic release when the

said sliding sleeve is refracted, substantially WILBU’R A. LEONARD. .
5 as described. Witnesses:
In testimony whereof 1 have signed my JEROME W. PIERCE,

name to this specification, in the presence of ALICE M. WHEELER.



