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- To all whom it may concern:
Be it known that I, WiLLiaAM D. EWART, a
citizen of the United States, residing at Chi-
cago, Cook county, Illinois, have invented cer-
z tain new and useful Improvements in Kric-
tion-Clutches,of which the following is a speci-
fication. '

In the construction of friction-clutches itis
~ especially desirable that the gripping mech-
o anism Dbe powerful, simple, compact, free from

projections,and self-locking;also that the fric-
tion-surfaces have ample clearance between
them when ‘disengaged, with facilities for re-
newing the non-metallic surfaces when worn
without disturbing the position of the clutch
on the shafting,.

“surfaces, and as disk friction-clutches furnish
the largest area of any self-contained form
for the non-metallic friction-fillers my inven-
tion relates to that class, and has for its 00-
ject the construction of a clutch which shall
embody all the above-mentioned desirable

- features. | - | o

.5 To this end the invention may be said to
consist, essentially,in the novel arrangements
of the following instrumentalities: A plate-

centered narrow-faced pulley connected with

an inclosed pressure-plate by reverse toggles

30 which are operated by arms or levers sub-
stantially parallel to the plates and in prox-
imity thereto when in engagement,also springs
for separating the plates,and central friction

disk or disks connected directly with hub on

3z shaft, all as fully explained hereinafter, and
as more specifically defined in the claims.

To enable those skilled in the art to which

my invention relates to construct and operate

| a clutech using my improvements, I will now

40 proceed to more fully deseribe the sane, re-

ferring to the accompanying drawings, which

form part of this specification, and in which

similar parts are designated by similar nums-

bers and letters of reference throughout the

- 45 several views.

Trigure 1 shows a longitudinal section of a
five-arm clutch-coupling employing some of
my improvements, the clutch. being shown 111
engagement and having one central friction-
5o disk. Tig. 2is a similar view, but

It isfurther desirable to use |
non-metallic in contact with metallic friction-

showing |

| the cluteh disengaged and with more friction-

disks, arranged as hereinafter explained. Fig:

3 is an end view looking in the direction of

the arrow in Fig. 1, and drawn on a smaller
scale. TFig.4 is an enlarged perspective view
of the toggle device. Tig. 5 18 a transverse
section on the line « ¢ of Fig. 2,looking in the
direction of the arrows, and drawn on asmaller
scale. |

1and 2 are ends of two shafts econnected by

the clutch-coupling. The frame of the cluteh

is substantially a plate-centered narrow-faced
pulley 3, which practically incloses the work-
ing parts within its rim. Gripping or press-
ure plate 4 is fitted loosely inside of the rim
and connected with the plate center by the
reverse toggle mechanism. The long arm of
the toggle is the bolt 5 and the short arm is
the diamond-shaped piece 6, which in prac-
tice is conveniently made integral with the
operating armorlever7,asshowninthe Views,
although the two may be formed separately
and united afterward,if desired. The link S
connects the operating-arm 7 with the sliding
collar or sleeve 9, which is of the usual form
and grooved to receive any suitable shifting
mechanism. The clamping-plates are pro-
vided with studs 10, to support in position
the springs 11, which separate the plates when
the clutch is disengaged. | |

The pulley or frame 3 is fastened rigidly
to shaft 1 by a key 12 or other well-known
device, and all the above-mentioned parts re-
volve or stop with shaft 1. Connected with
shaft 2, and partaking of its motion or rest,
is the hub of the other portion of the clutch,
marked. 15.
Fig. 1, or loosely, as in Iig. 2, one or more
disks 14, which are plain and smooth in Kig.

2. but made with openings for frietion-fiilers

151in Kig. 1. o |
ITub 18 is secured loosely to shaft 2 by a
feather 13* in Fig. 1, and rigidly by a key 13°,
in Fig. 2. Shaft 1is maled into hub 15 to
aid in keeping the two shafts in line with
each other, and the anti-friction bushing 16

is employed at this point to prevent heating

or cutting.
The pivotal connection between the re-

verse toggles and gripping-plates is formed 100
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To this I attach integrally, as in
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18 of the piece 6 engaging with a recess in

- plate center of pulley 3. The bolt 5 passes
through the piece G, as more fully shown in
¥ig. 4, and has a nut 19 for adj usting the de-
~ gree of pressure between the gripping-plates
~and totake up wear. Thisnut bears directly
on piece 6 in Fig. 1; but for better pivotal
connection it may have a half-round or other
~ shaped washer inserted under it, as shown at
20 in Fig. 2. |

Where more than one central friction-disk

is employed, I use between them, as in Fig.
2,additional plateor plates,as 21, interlocked
~with the rim of the pulley 3 by keys or Ings
2, thus permitting slight lateral movemeént |
Tor engaging and disengaging. Tor a similar

‘reason, and in a practically similar manner,
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gagement with lugs, as at 23 in Fig. 5.

_ 1he mode of operation will be largely un-
derstood from the above: deseription of the
parts. In Fig.2, which shows the cluteh dis- -

engaged, it will be seen that the center lines

~ of the arms 5 and 6 of the reverse togales

make quite a perceptible angle with each

other. As the ends of the operating-arms 7
~are moved by the shifting mechanism toward
the plate center of pulley-frame 3 the angle
~ between the toggle-arms will decrease, the

~arm 6 pivoting on its bearing 18 and shorten-
. 1ing the distance between the gripping-plates

~1n the well-known manner of reverse toggles.
- By arranging the shapes and proportions
- so that toggle-arm 6 will be moved slightly.
- beyond the dead-center by the time operat-

ing-arm 7 has reached its limit of movement
I make the device self-locking, so that noth-
ing will throw it out of engagement exeept a

-movement of the shifting mechanism. -

From the well-known principles of the tog-
gle, it is evident that the device is VEery pow-

“erful, and that it is at its greatest advantage

at the time of its greatestn eed—namely, when

the friction-surfaces are in engagement; also

that its comparatively large range of move-
ment affords ample clearance between sur-
faces when disengaged.

The friction-surfaces may be of any suit-
able character, but I prefer to use metallic in
engagement with non-metallic surfaces, the

latter being preferably the end grain of wood,

projecting slightly from the plate or disk in

which these wood fillers are inserted. The

fillers can be placed in suitable openings

either in the disks or in the clamping-plates,

6o

provided they are so arranged in each case
that in the application of pressure and frie-
tion the metallic comes in contact with the
non-metallic surface. .

It 1s desirable to use springs between the
pressure-plates to separate them when the

cluteh is thrown out of engagement, and they

should be so placed as not to interfere with the

able shape an

lisks 14 are fitted to slide on hub 13 in en-

497 563

by the T-head 17 of the bolt 5 engaging with | fore locate the springs 10 outside of the pe-
| a recess in plate 4, and the pivotal DLearing

riphery of the disk or disks and in the inter-

Lo get at the interior of the clutch to renew

the friction-fillers when worn, it is only nee-

essary to take out the bolts 5, permitting the
loose plates to be removed. =~ -
Theabove-described arrangem ent,enabling
~me to inclose the working parts within a nar-
row rim and in close proximity to the central
plates, is evidently compact and free from
‘Drojections, (which in other clutches beat the
air violently in case of high velocities or en- -
danger life at any time,) and the simplicity
of construction reduces to a
‘number of wearing parts. C .
{1t is evident that my improved clutch is

minimum the

mediate spaces between the toggle devices, ags
shown in dotted lines in Fig. 3 and full lines
in IFig. 5. These springs may be of any suit-
d held in position in any suit-
able manner, -~ T

8o

applicable to any of the well-known uses of

pulleys, wheels, gears, sheaves, drums, &e.,

In any suitable manner; also that the plate-
centered pulley which forms the frame of my
cluteh can itself be used as a pulley, wheel,
gear, or sheave by fitting its rim for such a
purpose, there being nothing in the mechan-
1sm or construction of this self - contained
cluteh to interfere with such an adaptation

of it. When the clutch is used for these pur-
poses, Instead of as a clutch-coupling con-
‘necting two shafts, elther pulley 3 or hub 13
can be fitted to revolve loosely on the shaft,

Iriction-clutches, and can be connected with
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while the opposite portion will be secured
thereto. It is evident that various methods

~of connecting hub 13- with disk or disks 14

loosely or rigidly may be adopted without de-

parting from my invention.

I prefer the above - described forms and
relative proportions of toggle-arms 5 and 6
and operating-arms 7 and methods of con-
necting the latter with the former, and of ar-
ranging the pivotal connections of the toggle-
arms with each other and with the clamping-
plates; butitis obvious that other well-known
forms, proportions, and methods can be em-
ployed without departing from my invention,
and I wish it distinetly understood that I do
not limit myself to them collectively or singly
or to relative arrangements of them, except
as specified in the claims. |

I am well aware that toggles, reverse and
otherwise, are old in the art, and I do not
claim them, broadly; but

What I do claim as new, and desire to se-

cure by Letters Patent, is— |
1. In a disk friction-cluteh, a reverse tog-
ole mechanism for operating the gripping-

plates, said mechanism being outside of the

periphery of the disk or disks.
2. In a disk friction-cluteh provided with a

| self-locking gripping mechanism outside of

the periphery of the disk or disks, operating-

free movement of the working parts. Ithere- | arms for en gaging and disengaging the same,
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427,563 3

and links connecting arms with sliding col-
" lar, said arms and links arranged to be sub-
stantially parallel with the disk and hub, re-
spectively,and in proximity thereto, all when

g the cluteh is in engagement, substantially as

~ and for the purpose set forth.
3. In a disk friction-cluteh, springs o1 sep-
arating the gripping-plates located outside of

| the periphery of t_h_e disk or disks and be-

{ween the operating mechanisms and prop- 1o
erly held in place by said plates, as and for
the purpose specified.
| WILLIAM D. EWART.
Witnesses: - | |
ARTHUR D. DANA,
WALTER F. ABBS.
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Correction in Letters Patent “No. 42

Er

]
¥

7,563,

T

It is hereby certified that in Letters Patent No. 427,503, granted May 13, 1890, upon

the application of William D. Ewart, of Chicago, Ilinois, for an improvement 1N

| «priction-Chutches,” an error appears in the printed gpecification requiring correction
" ag follows, viz: In line 1, page 3, the syllable «fore” should be stricken out; and that
the said Letters Patent should be read with this correction therein that the same may

| conform to the record of the case in the Patent Oftice.

7
[SEAL. ] GEO. CHANDLER, __
Thirst Assistant Secretary of the Interior.
Countersigned:

ROBERT J. FISHER,

Acting Commissioner of Patents.
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