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ELECTRIC CLUTCH.

SPECIFICATION forming part of Letters Patent No. 432,209, dated July 15, 1890.
Application filed A.p:ril 26, 1890, Serial No,-349,605, (No model.)

1o all whom ©t may concermn:

Be 1t known that I, JAMES F. MCLAUGHLIN,
a citizen of the United States, and a resident
of Philadelphia,inthe county of Philadelphia
and Stateof Pennsylvania, haveinvented cer-
tain new and usetul Improvements in Electric
Clutehes, of which the follomno 1S a specifi-
cation. -

This invention has reference to that ciass
of friction-clutches in which a number of
shoes mounted upon one partof the machine
are caused to couple the same to anotherpa,rt
of the machine; and the object of the inven-
tion 1s to effect such coupling magnetically,
thereby avoiding complicated connections,
such as are used in ordinary mechanical frie-
tion-clutehes.

In the practical embodiment of the inven-
tion the cluteh-shoes are formed of electro-

magnets movable to and from the part to be
coupled, which latter 1s constructed of iron,
so that on the passage of a sunitable ecurrent

through the magnets the shoes will be drawn
into hrm magneticand frictional contact Wlth
the part to be cluiched.

In the annexed drawings, formming part of

this specification, there are shown two forms
of clutch embodying my invention, and it is
to be distinetly understood that I am in no
manner confined to such identical structures,
as the same may be varied without departing
from the principle of the invention. o
Figure 1 is a face view of a clutch for coup-
ling a shaft and a gear or pulley, the shatt
being shown 1n cross-section on the line x «,
Fig. 2, and parts being removed and broken
away to expose the interior construction of
the cluteh. Fig. 2 is a central section of the
clutech shown in Iig. 1. Fig. 3 is a perspec-
tive view of the shoe-carrying hub. Ifig.41s
a perspective view of one of the clutch-shoes
with the magnet-coil removed, and I'ig. 5 18 a
face view of a modified form of clutch with
parts removed and broken away to expose
the interior construction thereof. |
Referring to the drawings, there is shown
a shaft 1, which may either be a drive-shaft,
or, if so desu*ed it may be the driven shaft.
On this shaft is keyed a clutceh-carrier 2, con-
structed of brass or other non-magnetic ma-
terial, and consisting of a central hub 3, pro-

_secumd to the

seated with its frame 12

vided with a flange 4, from one face of which
latter rise spacing-blocks 5. The adjacent
sides of these spacing-blocks are parallel to
each other, so as to leave guide passages or
channels 6 between them fm' the reception ot
the clutch-shoes, to be hereinafter deseribed.
The flange 4 has netches or recesses 7 formed

in its periphery between the spacing-blocks

5, each notch being undercut, as shown at 3,
on the face of the flange opposite that from
which the spacing-blocks rise. “T'he ouide
passages or channels 6, it will be observed
are radially disposed on the flanze 4, fmd
seated in them arethe shanks of c¢luteh-shoes
9, which consist, essentially, of an expanded
iron head 10, acylindricaliron stem 11, formed
integral with the head and projecting from
one face thereof,and a frame 12, constructed
of brass or other non-magnetic material, with
its ends mortised into the head 10, as indi-
cated by dotted lines in Fig. 1, inclosing and
said stem Dby screws or other-
wise. |

'On one side of each head 10there is formed
a recess 13, in which is secured one end of a

‘strong helical spring 14, the other end of

which is secured in the undercut portion S ot
one of the notches 7, into which the spring
extends when the respective cluteh-shoe 1s
in one of the chan-
nels 6, the purpose of the spring being to draw
the cluteh-shoe toward the axis of the clutceh-
carrier. The stem 11 of each cluteh-shoe is
surrounded by a magnetizing-coil 15, and the
coils of the several clutch-shoes are shown
connected in series, although they may be
coupled in multiple, and they receive the
energizing electric currents by conductors 16,
extending through perforations in an insu-
lating -sleeve 17, surrounding the shaft 1.
These conductors 16 are connected, respect-
ively, to metallic rings 18, mounted a distance
apart on the OlltSIdB of the said insulating-
sleeve 17. Klectrie currents coming from a

suitable source are conveyed to the rings 18
by conductors 19 and brushes 20, the latter
bearing directly on the said rings.

Each elutch-shoe, it will be observed, 1s an
electro-magnet, the head 10 forming an ex-
panded pole-piece for the same, while the
frames 12 are of such size that they slide
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taet with the latter.
- Loosely mounted upon the hub 2

an annular flange 22, extending over and in-

| cl'osinn* the clutch-shoes, as elearly shown in
TFig. 2, the heads 10of said shoes havingtheir
outer faces shaped concentric with the inner _
The construetion is such
that when the clutech-shoes are in the re-

face of said flange.

. tracted position the outer face of the pole-

“ward the flange
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pleces are within a short dlstmme of the in-
‘ner face of the flange. -
When it is desired to couple the a’hftft ‘m(l

: j“rem'-w*heel so as to transmit power from one.

‘to the other, an electric current is passed
~ through the magnets, thus energizing them,
and as they are movable toward the flange 22
of the gear-wheel they will immediately be
drawn against the action of the springs to-
22, until their pole-pieces are.
‘in magnetic and frietional contaect with the

said: ﬂmwe thus. cauphnn‘ the shaft and gear.
The cluteh will remain in operation  so lo_nﬂ'_
-as the current 1s passing through the mag-
nets; but when the circuit is broken the mag-
nets are de-energized and the springs will im-
-mediately return them to the retracted posi-

tion, thus uncoupling the shaft and gear..
The clutch-shoesare held in the channels 6

-of the shoe-carrier by means of an annular
constructed of brass

7
03,

guard plate or ring
or other non-magnetic material and secured
to the spacing-blocks 5 by screws or other-
wise. The working parts of the clutch are

protected from dust and dirt by a plate 24,
secured to the flange 22, provided with a ¢en-
tral opening for the shaft 1 and surrounding
sleeve 17.

T'o prevent undue wear of the clutch-shoes,
facing-plates of wood or of other suitable
material may be seated in suitable recesses
formed 1n the clutching-face of the said
cluteh-shoes,asindicated in doftedlines, Fig.1

The facing-plates, 1f used at all, should be
as thin as practicable, in order that the effect-
ive pole-faces of the magnets may be as close
as possible to the rim 22 of the wheel or pul-

ley, which is in effect the armature of the mag-
nets. It 18, however, not necessary to use

such non-magnetic facing-plates, since a sticlk-
ing of the magnets to the wheel after the en-
ergizing-circuit has been broken is effectu-
ally prevented by the retractile springs 14,
which easily and promptly overcome the at-
traction due to restdual magnetisin.

In the modification shown in IFig. 5 each
clutch-shoe is formed of two coils 15 with

;there 18
aniron gear-wheel or pulley 21, provided with

loosely in the channels 6 of thecluteh-carrier |
and protect the coils 15 from inj ury by con-

spring

]
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their cores1l connected at one end by a yoke-

piece 25 and having the heads both in oper-.

ative mlmlon to the clutching-face of the

flange 22, the colls being wound in the man-

ner pmctlced with horseshoe electro-magnets,
so that the heads 10 of each clutch-shoe will

be of opposite polarity. In this eonstruction

the passages 6 are appropriately formed tore-.

ceive a modified form of eluteh-shoe, and on

the flange 4 are formed lugs 26, so located as

31306‘111@11(1 between thetwo cmlq of the cluteh-
shoe, and between this lug

and yoke 25 there
1s interposed a normally-compressed helical

27, the funection of which 1s to main-.
tain the clutch-shoein the retracted position.
The operation of this modified form of clutch
15 essentially the same as that doqcrmed wwh |
reference to the other figures.
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Having now fully deseribed my mve,ntmn o

I claim and desire to secure by Letter% Pat-

_-ent——ﬂ_ -

1. An elecilo man'netlc clutch composed of -
two members, one of which is of magnetic
material and both rotatin g in the same plane
concentric with relation to each other, and a

series of electro-mnagnets mounted upon the

non-magnetic member so as to be movable
mto and out of operative relation to the mag-

netic member and circuit-conneections, sub-

o L%tmltmlly as described.

2. An clectro-magnetic clutch compoqed of
a gear or pulley Ot magnetic material, & se-

51‘1@8 of radial :electro.—mﬁgnets movable into

8o
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operative relation to said gearor pulley, and
a carrier for the magnets, on which the gear

pulley 1s mounted, substantially as de-

seribed.

3. An electro-magnetic clutch composed of
a gear or pulley of magnetic material, pro-
vided with a circumferential flange, a se-

} ries of electro-magnets radially movable to-

ward and from the flange of the gear or pul-
ley and having expanded pole-pieces for en-
cgagement with said flange, and a carrier for
the magnets, substantially as described.

4. An electro-magnetic cluteh composed of
a flanged gear or pulley of magnetic material,
a series of electro-magnets with expanded
pole-pieces in operative relationto the flange

of the gear or pulley, and a carrier for the

11mﬂnetq provided with bearings for the said
gear or pulley, substantially as described.
In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnesses.
JAMES F.
Witnesses:
HERBERT P. KER,
EDWIN F. GLENN.

McLAUGHILIN.
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