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To all whom it 'ma,g/ COTLCCTTL:

Be it known that I, CHARLES I. EARLL, a
citizen of the United States of America, and

a resident of the ecity, county, and State of |

New York, have invented certain new and
useful Improvements in Magnetic Clutches,
of which the following is a specification..

My invention relates to electromagnetic

elutches in which the engagement and disen-

gagementof the members are controlled by the

magnetic action induced by an electric car-

rent, and it is especially applicable to cases in

thh it may be desired to frequently reverse
the direction of rotation of a driven shaft— |
‘that is, where a double clutch is adapted to

engage at will one or the other of tworevolv-

ing members driven in opposite directions.:
It is not, however, limited to such applica-
tions and may be used to advantage under
‘many and various conditions.

The object of my invention is to pmduceh

a clutch of this class which shall be simple
and effective in its construection and opera-
tion, one in which the power of the clutch is
O'reatly augmented over that of the forms

heretofore used and in which the engage- |

ment and dlsenwawement AT comemently

and readily ma,de |
My mVentwn consists 111 providing a shaft

having ﬁxed thereon a threaded portion, in

111011111]11]‘3" upon said threaded portion a main
clutch- bﬂdy, so that as said main clutch- body
is turned relatively to said shaft it is ad-
vanced along said shaft in one direction or
the other, aecordinﬂ' to which direction it is

~turned, in mountmg upon one or both sides of
" the clatch- body revoluble members or wheels
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adapted to slide to a limited extent longitu-

dinally and to turn freely on said Bhaft in
fixing to said shaft friction-disks ad;]a,cent to

~ said revoluble wheels or armatures, in pro-
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viding elastic means for separating the cluteh

members when disengaged, in constructing

the revoluble wheels which form the arma-
tures for the main cluteh-body so that they

consist of two annular poles insulated mag-
netically from each other, whereby the mag-

‘netism is caused to penetrate more effectu-
~ally through said armature to the disks fixed
to said shaft zmd in other novel features of |

| construction to be hereinafter more fally

pointed out and described.

In the drawings accompanying and form-
ing.part of this specification, Figure 11is a
eentral longitudinal section on lme aaof Hig.

-2, showing “the preferred form of my inven-

tion a,da,pt_ed,fm a double or reversing clutch;

and Fig. 2 18 an end view of the same with

one of the disks removed. FXig. 3 is a longl-

tudinal section showing a- clutch Or a palr of
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clutches embodying my invention applied to

a driven shaft where it is desired to drive the

shaft at different speeds but in the same di-

lectlon
The 1efelenee chmaetms are used in the

'same sense throughout the drawings and the

specification.

-Numeral 1 represents the shaft on which
the various members of the clutch mechan-
ism are mounted.

2 and 13 represent, fnctlou wheels or disks

mounted on the shaft 1 and secured both
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against relative rotation and longitudinal

movemendt.

3 represents a rotatable member mounted

loosely on the shaft 1, free to turn thereon

and to have a limited longitudinal movement.

{ This member is here represented as a gear,
and it is supposed to be driven from some

outside source of power in a direction oppo-

‘site to that indicated by the arrows in Figs.

1 and 2, and it forms an armature for the ad-
jacent end of the main cluteh-body S.

4 is a recess formed in the armature 3 and -

is adapted to recelve the plungers 9. The
said plungers 5 have enlarged inner ends,
which are engaged and foreed outward by the

spring 6.

7 represents 2 cap for secmmfr the plunﬂ*el |

5 in position.
S represents the main cluteh-body, which

is provided with an internal thread adapted.

to fit the threaded portion 9 of the shaft 1.

This threaded portion 9 may be cut in an en-
larged portion of the shaft, orit may be made
of a separate sleeve secured to the shaft, in
which case it is advantageous to make it of
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bronze or brass or some othel 11011 -magnetic

material.

10 and 11 represent, mspectlvely, two an-
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nular coils of insulated wire received in suif-

able grooves cut in the faces of the main body
S and connecfed in any convenient manner
with a source of electrical energy, so that the

current may be supplied to either coil at will

to enern‘lze, respectively, one or the other side

of the main body.
12 1s a second armature 1eV01ub1y mount-

. ed on the shaft 1 between the main body and
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the disk 13, the disk 13 being similar to the

disk 2 and secured to the shaft in the same
The armature 12 is connected with
some outside source of power, so as to be
caused to revolve in the direction of the ar-
rows. Thus the armatures 3 and 12 revolve
in opposite directions, and the directions are
such that as either armature engages: the
main clutch-body and causes it to turn upon
the shaft it is advanced longitudinally of the
shaft toward the armature which engages it.
The armature 12 is constructed so as to have
1ts two poles insulated magnetically from
each other by means of the ring 14, which

‘separates the outer pole 15 from the inner

pole 16. DBotharmatures are preferably pro-
vided with sleeves 17, of non-magnetic and
good bearing material. The purpose of sep-
a,ratlng the poles of the armature, as illus-
trated 1n armature 12, is to compel the lines

of force or magnetlc effect to penetrate
through said poles to the disk 13. The means

for controlling the currents in the energizing-

collsmay be of any approved form and are not

~ herein shown, as they form no part of my
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present, invention. I prefer, however, to use
the means described in United States Patent
No. 721,678 to Edwin Rust Douglas, and I

‘have shown contact-rings 18, 19, and 20,

adapted to be used with such means.
The operation of the mechanism is as fol-
lows: The armature-gear 12 is supposed to

run continuously in tne direction of the ar-

rows and the armature 3 to run continuously
in the opposite direction. When the carrent
is turned on one of the energizing-coils—as,
for instance, coil 11—the armdture 12 bemcr
free to slide longitudinally on the shaft is
caused to move up toward and engage the
main body, and when such enﬁaﬂ’ement is

made the friction compels the main body to

rotate with the armature and through the in-
strumentality of the thread 9 forces both the

armature and main body to the left as seen.

in Fig. 1, bringing up against the fixed disk
13, theleby elampmfr the armature between
said disk and the main body, the power of

the clutch being determined by the pressure
upon both sur fa,ces of the armatare produced

by the action of the serew combined with that
produced by the action of the magnetism.
When it is desired to reverse the shaft the
current is turned off from the 6!161‘0'121[1‘3'-0011

11 and tarned onto the energizing - 0011 10,

‘which demagnetizes that su]e of Lhe main
body in engagement with the armature 12
-and magnetizes the other side, causing an en-
gagement of the armature 3 with the main

{ and the cluteh-body with great force.
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body, this engagement compelling the main

body to turn in a direction opposite to that
indicated by the arrows and through the In-

strumentality of the screw causing the main

body to leave the armature 13 and advance
with the armature 3 toward the friction-disk

2, thus clamping the armature 3 between the

main body and this disk and causing the
shaft to rotate with the armature 3. The pur-
pose of the spring-pressed plungers 5 is to in-
sure the separation of the armature from the
main body on the one side and the disks on
the other when the armatures are out of en-
cagement.

The construction shown in I‘w 3 18 designed
toillustrate the apphcatwn of my mventlon Lo
a case where it 1s desired to cause thedriven
shaft to rotate in one direction onlyatone or
more ditferent speeds. 21 and 22 represent,
respectively, two friction-disks fixed to the
shaft 23. 24 and 25 represent two revoluble
armatures located between and adjacent to,
respectively, the disks 21 and 22. 26 and 27
representtwocluteh-bodies provided with in-
sulated coils 28, 29, 30, and 31, located between
and adjacent to,respectively,thearmatures 24
and 25 and having internal threads adapted
to fit the threaded portions 32 and 33, respec-
tively, on the shaft 23. 341isa disk mounted
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between the bodies 26 and 27 and supported

upon the pins 35 and 36 or in any other con-
venient manner, so that the disk is prevented

from turning, but is free to move longitu-

dinally. The operation of this construection
1s as follows: Let it be supposed that the ar-
matures 24 and 25 revolvein the direction of
the arrows at different speeds. When it is
desired to cause the shaft to revolve with the
armature 24, an energizing-current is sent
through the coil 28, which engages the arma-
ture with the main body 26, causing the
main body to revolve with the armature, and

thus through the instrumentality of the serew

32 clamp the armature between the disk 21
and the main body. When it is desired to
disengage the armature 24, the current is
shut off from the coil 28 and turned onto the
coil 29, causing the disk 34 to engage the
main body and by means of the screw-thread

to disengage the main body from the arma-

ture. The engagement and disengagement
of thearmature 25 are accomplished in a simi-
lar manner. DBy means of the rotative move-

- ment given by the clutch-body due to the

magnetic action between the clateh-body and
its armataure I am enabled to apply to the
screw as much power as is obtainable with
the ordinary forms of magnetic clutches and
to clamp the armature between the fixed disk
I thas

obtain the advantage of a friction-clutch of
great power combined with the ease of ma-
nipulation and simplicity of actuating mech-
anism obtainable only with a magnetic clutch
The pitch of the thread on whleh the main
body 18 mounted may be varied to suit par-
ticular conditions.

I prefer, however, to use
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pltCh the angle of which shall be such that
there shall be 1o tendeney of the cluteh to
stick in disengaging.

It will be obvious that the energizing- cmls

may be located in the loosely-mounted mem- |

bers, which I have sometimes herein referred

to as the ‘‘armatures,” and thus make the
internally-threaded clutch-bodies the arma-

- tures without altering the principle of opera-

1O
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tion or depaltmﬂ' from the 's pll"lt of my in-

vention. :

Having thus desellbed my nv 611131011 What

I elaim 1s— =
1. In a magnetic elutch bhe combmatmn

with a shaft, of a, friction- dlsk fixed to said

~ shaft, a elutch -body mounted on said shaft,

means whereby a rotative movement of smd'
elutch-body on said shaft causes said clutch--

body to travel longitudinally of said shaft, a

20

25

rotatable member loosely mounted upon said

shaft between said cluteh-body and said disk
and an energizing-coil adapted to produce

magnetic attraction between said clutch-body

a,nd said loosely-mounted rotatable member. !

2. In a magnetic clutch, the combination

with a shaft, of a serew-thread upon said

shaft, a cluteh-body mounted on said screw-

thread, a disk fixed to said shaft, a wheel
loosely mounted on said shaft between said

clutch-body and said fixed disk and an ener-

- gizing-eoil adapted to produce magnetic at-
traction between said wheel and said elutch.
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3. In a magnetic clutch, the combination

with a shaft and smew-thread fixed to said
shaft, of a clutch-body mounted onsaid serew-
thread a friction-disk ﬁ'{ed 130 said shaft

‘anener glzmﬂ' -¢oilin saia cluteh- body adapted _

to produce magnetic attraction between said
clutch-body and said loosely-mounted wheel.
4. In a magnetic clutch, the combination

- with a shaft, of a disk ﬁz&ed to said shaft, a

45

laosely-mounted wheel on said shaft admeent )
“actuated means mounted in smd loosely-

to said disk, a c¢lutch-body mounted on said

- shaft ad,]aeent to said loosely-mounted wheel,
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an insulated coil adapted to produce mag-
netic attraction between said clutch-body f:md

said loosely-mounted coil, and means upon |
( with a shaft and a clutch- bedy and friction-

disk mounted thereon, of an armature mount- -
ed on said shaft between’ said cluteh - body'._'_
| and said disk, plungers mounted in said ar-

said shaft operated by the engagement of

said clutch-body with said looselv-mounted'l
wheel for causing a longitudinal movement-

of said cluteh-body.

5. In a magnetic clutch, the eombmatmn:_
with a shaft, of a pair of friction-disks fixed

to said shaft, aserew-thread fixed to said shaf £

- between smd disks, a clutch-body mounted on |
~ said serew-thread, members loosely mounted
on said shaft on elthel side of said ‘clutch-

body, energizing-coils in said cluteh-body

adapted 130 cause the engagement rvespec- |
 tively of one or the other of saad loose y-
‘mounted members.
6. In a magnetic clutch the eombmwtwn"
with a shaft, of a SCrew- thmad fixed to said

shaft, a clutch body mounted on said screw-

thread frlOtIOIl—dlSLS ﬁ;xed to smd shaft on |

1

3

“either side of said clut(,h 'bady at some dis-
tance therefrom, and loosely-mounted mem-
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‘bers between: sa,ld fr 1(,t10n dlsks and smd

| clutch-body. |
7. In a mawnetlc cluteh the eombm&twn
with a shaft :;md SCrew- thxead fixed to said
‘shaft, of a cluteh-body mounted on said screw-
'thread, wheels loosely mounted on said shaft
on either side of said clutch-body, friction-

disks fixed to said shaft adapted. to be en-

gaged by said loosely-mounted wheels, ener-
g trlzmmcoﬂs in said cluteh-body adapted to
cause the engagement respectively of one or

the other of Sfud loosely-mounted wheels.
3. In a magnetic clutch, the combination
with a shaft a,nd a SCrew- Lhread fixed to said

shaft, of a clutech-body mounted on said serew-
‘thread, friction-disks fixed to said shaft on

either side of said- elutech -body, rotatable

wheels loosely mounted on said shaft between
‘said clutech-body and said friction - disks

adapted to be driven in opposite directions,
energizing-coils located respectively on the

when one of said coils is energized the lgosely-
engage said cluteh-body and advance it in a

direction along said shaft to clamp said
loosely-mounted wheel between said clutch-

body and one of said fixed disks.

9. In a magnetic cluteh, the combination

| with a shaft, of a friction-disk fixed to said
shaft, a clutch body mounted on said shaft

provlded with an energizing-coil, a loosely-
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'oppomte faces of said clutch- -body whereby

‘mounted wheel opposite said coil is caused to
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mounted rotatable member adapted to ‘be -
clamped between said clutch-body and said

| disk- when said coil 1s energized, and means
for separating said 10tata,ble membel from

105

said disk and said clutch-body when said

-clutch-body is demagnetized.

10, In a magnetic cluteh, the combmatlon

'.Wlt]l a shaft, a cluteh- body and a friction-
disk, of a wheel loosely mounted between

sald clutch body and said disk, and spring-

mounted member adapteéd to cause the sepa-

ration of said loosely-mounted wheel from

said clutch-body and said disk.
11, In'a m&ﬂ'netlc clutch, the combination

mature pPOJthll’lﬂ‘ beyond thesurfaces thereof
and a spring between sald phmfrers a,ctmﬂ* to

force them apart. |

115
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12. In a magnetic clutch, the combination

:,mth a shaft and a maln body mounted there-
on, of a friction-disk mounted on said shaft,
a revoluble armature mounted on said Sh&ft

125

between said disk and said main body said

thereto, of a main body mounted on said

armature consisting of annular poles of mag-
| netic material sepmated from eaeh other by_ |
-’non-magnetlﬂ material. |
- 13. In a magnetic cluteh, the eombmatwn_
with a shaft hwmg a screw - thread fixed

130
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screw -thread provided with an energizing-

coil, a revoluble armature loosely mounted
on sald shaft adjacent to said main body and
adapted to be drawn up to said main body

when the latter is magnetically energized and
a disk fixed to said shaft between which and
sald main body said armature is frictionally
engaged when said main body is engaged.
14. In a magnetic cluteh, the combination
with a shaft and a member loosely mounted
on said shaft, of a friction-disk fixed to said
shaft on one side of said loosely-mounted
member, an internally-threaded clutch-body
mounted upon a thread fixed to said shaft on
the other side of said loosely-mounted mem-
ber, an energizing-coil in said elutch-body or
said loosely-mounted member adapted when
energized to cause frictional engagement be-
tween said cluteh-body and said loosely-
mounted member, whereby said clutch-body
18 caused to traverse along said thread to-
ward said fixed disk and clamp said loosely-

R
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mounted member between said dlsk and said
clutch body.

15. In a ma,ﬂ'netlc_clutch, the combination

‘with a shaft and screw-thread fixed thereto,
of an internally-threaded clutch-body mount-

ed on said screw-thread and provided with
an energizing-coil, an armature free to turn
and slideon said shaft adjacent to said cluteh-
body and adapted to frictionally engage and
turn said cluteh-body when gsaid energizing-
coll is energized and means fixed to said shaft
adapted to be engaged by said armature as a
result of the enﬂ'agement of said armature
with said clatch-body. |

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing WItnesses

CHARLES I. EARLL.

Witnesses:
HARRY S. BANDLER,
- ELnLA TUCH.
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