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UNITED STATES

PaTenT OFFICE.

HAROLD W. BUCK, OF SCHENECTADY, NEW YORK, ASSIGNOR TO THE
GENERAL ELECTRIC COMPANY, A CORPORATION OF NEW YORI.

MAGNETIC CLUTCH.

SPECIFICATION forming partIOf T.etters Patent No, 701,290, dated June 3,1902.

Original application filed March 20, 1899, Serial No. 709,702, Divided and this application filed May 26, 1900, Serial
No. 18,046, (No model.

To all whom it may conceri:

Be it known that I, HAROLD W. BUCK, a
citizen of the United States,residing at Schen-
ectady, county of Schenectady, State of New -
York, have invented certain new and useful
Improvements in Magnetic Clutches, (Case
No. 1,722,) of which the following is a speci-
fication. )

My invention relates to magnetic clutches,
and has for its object to so organize an elec-
tromagnetically-actuated cluteh that it will
be immediately released as soon as the cireuit
of the energizing-winding is opened.

This application (Case No. 1,722) is a divi-
sion of my applieation,Serial No. 709,702, filed
March 20, 1899.

In many applications involving the use of
electromagnetic clutches—as, for example, in
electric steering-gears, in which the rudder is
operated through clutches controlled throu ¢h
electrical cirenits made at the steering-wheel
and broken at the rudder—it is essential for
proper operation that the clutch shall release
as soon as the controlling-cireuit is broken.
I found in practice, however, that clutches
of the electromagnetic type are apt to stick
when current is cut off from them, owing to
whatis sometimes called the ‘ coercive force”
of the metal. 'This effect I avoid, and there-
by produce an extremely-reliable clutch ca-
pable of wide application by constantly ex-
posing the metal of the elutch to a magneto-
motive forece equal (or substantially equal)
and opposite to the coereive force of the
metal—in other words, a magnetomotive force
sufficient to instantly wipe out, when the or-
dinary excitation is removed, the remnant
magnetism of the cluteh.

In the drawings attached to this specifica-
tion, Figure 1 shows a magnetic clutch em-
bodying the principles of my invention, and
Fig. 2 is an explanatory diagram.

Referring to Fig. 1, A and B represent the
two members of an electromagnetic cluteh of
ordinary construction.  In order to render
the illustration more complete, I have shown
the member A keyed to a driving-shaft &,
having thereon a driving-gear I, and the
member B arranged to slide along a driven
shaft< without turning thereon, the said shaft

having mounted thereon a worm I, engaging

with a gear J, through which motion is trans-’

mitted to the driven part when the energiz-
ing-coil of the cluteh is supplied with car-
rent. It is to be understood, however, that
my invention relates solely to the cluteh and
has nothing to do with the connections to
the driving and driven members. The mem-
ber A has the usual energizing-winding, (indi-

eated at a,) which winding may be of anyde-.

sired type and is supplied with current from
the mains m 7 through any suitable connec-
tions, such as the switch S and the brushes
a® ¢® and their associated collecting-rings, as
shown in the drawings. When the switch S
is closed, the winding ¢ will be supplied with
current and the member B drawn into con-
tact with the member A, thereby causingany
motion of the shaft 7 to be transmitted to
the shaft . When the switch S is opened,
the clutech should immediately release; but
its members are liable to stick, due to the
remnant magnetism which is retained by the
coercive force of the metal. In order to re-
move this remnant magnetization and to pre-
vent the clutch from sticking when it should
be released, I provide an auxiliary demagnet-
izing-winding «', permanently connected in
cirenit with the mains m' n' through the
brushes a* ¢ and their associated collecting-
rings. The mainsm' n' may be connected to
any suitable source of current-supply; but in
general the coil ¢’ will be supplied with cur-
rent from the same source as the coila. The
auxiliary winding o’ is so proportioned that it
produces a constant magnetomotive force op-
posed to the magnetomotive force produced
by the winding ¢ and sufficient to exactly
counteract the coercive force of the metal
when the cirenit of the winding « is opened
and reduce the magnetization to zero. Theop-
eration of the auxiliary winding will be ren-
dered more clear from an inspection of the dia:
gram in Fig. 2, which shows the hysteresis
curve, or, as it is usually ealled, the B A”
curve of the clutehes. If theenergizing-wind-
ing of the cluteh is proportioned so as to pro-
duce a magnetomotive force oe, the magnst-
ism of the cluteh will rise to the value repre-
sented by the line eg. Ifnow this magneto-
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motive force be removed, as by the opening of
the circuit of the energizing - winding, the
magnetism will fall to the value od and if the
cluteh is not jarred will tend to remain con-
stant at that value, thus holding the two
members of the clutch in contact with each
other. TIn order to entirely remove the mag-
netism, I provide the auxiliary coil above
mentioned, and I so proportion this coil that
it constantly produces a counter magneto-
motive foree, which may be represented by
the line oc, equal to the coercive force of the
metal and sufficient to destroy the remnant
magnetism, as is clear from the diagram.
When the cluteh has been once released, the
small magnetomotive forece oc will not be
sufficient to cause the members to clutech
again, asthe magnetic circuit will be more
open and the air-gap longer. The addition
of the auxiliary winding of course renders
necessary a slightly-larger energizing-wind-
ing than would otherwise be required—that
Is, the energizing-winding must generate a
magnetomotive force of equal to the arith-
metieal sum of ne and oc.

What I claim as new, and desire to seecure
by Letters Patent of the United States, is—

701,290

1. In an electromagnetic cluteh, the com-
bination with an energizing-coil, of a nor-
mally excited demagnetizing-coil, such as to
cause the cluteh to release when the ener-
gizing-coil is deénergized.

2. In aclutch, the combinaticn with a mag-
netizing-coil adapted to cause the cluteh to
operate when the coil is supplied with cur-
rent, of a source of magnetomotive forcesub-
stantially equal to the coercive force of the
cluteh, arranged to positively demagnetizo
the clutch when the main coil is deénergized.

3. In an electromagnetic cluteh, the com-
bination with metal forming a magnetic cir-
cuit, of a source of magnetomotive force act-
ing on said circuit to operate the cluteh, and
an opposing and normally constantly acting
source of magnetomotive force sufficient o
nentralize the remnant magnetism and to
cause the clutch to release when the first
source of magnetomotive force ceases to act.

In witness whereof I have hereuuto set my
hand this 23d day of May, 1900.

HAROLD W. BUCK.

Witnesses:

BENJAMIN B, IIULL,
MaBEL E. JACOBSON.
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