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To all whom it may conceri:

Be itknown that I, EDWIN RUST DOUGLAS,
a citizen of the United States of America, and
a resident of Kast Orange, county of Hssex,
g and State of New Jersey, have invented cer-
taln new and useful Improvements in Mag-

netie Clutehee_ of which Lhe following is a

specification.

My invention relates to electromagnetic

clutches in which the engagement and dlsen-
gagement of the membere is effected by the
&O'Hetlb action induced by an electne cur-

‘rent.
The object of myinvention is to produce a

clutch of this class which shall be simple and
effective in its construction and operation,
which shall automatically adjust its friction-
surfaces to meet the varying conditions pro-
duced by wear, one in which the magnetic
circult when the clutch is in engagement
shall not be interrupted either by an air-
space or non-magnetic material, and at the
same time one in which the disengagement
shall not be retarded by residual magnetism.

My object is, further, to produce a clutch

of this classin which a single rotary member

may be clutched at will to any one or more of
several coacting rotary members. -

My invention consists in providing a cy-
lindrical body rotatably mounted, in provid-
ing said body with annular recesses in which

‘suitable energizing - coils are placed, which

sald cylindrical body I will hereinafter refer

“to as the ““main” clutch-body, in providing
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-fixed and movable poles upon said main
clutch-body, said movable poles a,lw:a,ys re-

maining in contact with the main eclutch-

‘body, in providing rotary members which are

concentric with and mounted upon said main

clutch-body, said rotary members being pro-

vided with poles which are adapted to be en-

gaged by the poles of the main cluteh-body

in such a way that any one or more of the

‘rotary members may at will be engaged by

the poles of the main clutch-body, and in
providing means whereby when one of the
rotary members is thrown out of engagement
the corresponding energizing-coil receives an
alternating current, thereby causing rapid de-
m'u*‘netlzetlon and dlsenfre“emenb

| ference of the main body portion.

My invention consists in other novel fea-
tures of construction, to be hereinafter more
fully deseribed and e‘xplmned

In the drawings accompanying and form-
ing part of this speelﬁeatlon Figure 1 repre-

sents a longitudinal section thlouo'h the con-

ter of a elutch embodying my pr eeent inven-

tion. Fig. 2 represents a diagram of the en-
ergizing - cmle aud the controller or switch
w1th the electrical connections. PI”‘ 3 rep-
resents the switch-lever. |

The reference characters are ueed in the
same sense in all of the figures and the speci-
fication.

Numerallrepresentsthe main clutch-body,
mounted on the shaft 2, to which it is fixed
by means of the key 3. |

4,5,and 6 replesent grooves or annular re-
cesses in the main eluteh body, in which are

placed the energizing-coils 7, 8, and 9.

10,11, and 12 represent met_al contact-rings
mounted on the hub 13 of the main body, from
which they are insulated by the sleeve 14.

17 represents a commutator, composed of
segments 15 and 16, The commutator 17
may be divided into any even number of seg-
ments, but for the sake of simplicity is here
shown as being composed of two segments
only. Oneend of the coil 7 is connected with
the contact-ring 10, and the other end is con-
nected with the Segment--15 of the commuta-
tor, and one end of the coil S is connected
with the segment 16, while the other end is
connected with the ring 11. One end of the

1.eoil 9 is eonnected w1th the ring 11, and its
other end is connected with the ring 12.
- 18 represents a ring secured to the main

body, which forms one of the pelee for the
coil 7.

19 represents a eerreepondmn‘ pole for the
winding 9. This pole is made integral with
the main body portion, the purpose of mak-
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ing the pole 18 a separate piece being to per-

mit the other parts to be assembled.

20 represents a movable pole between the
coils 7 and 8, and 21 represents a similar
movable pole between the poles8and 9. The
poles 20 and 21 are in the form of cylindrical
rings and fit freely upon the outer circum-
~Thus
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shown in Fig. 1.

=

these poles may be moved freely longitudi-
nally of the axis of the clutch, but are at all
times in magnetic contact with the main
body portion. ~

36 represents keys or feathers secured to

the main body and projectingabove the main

body into the pole-pieces 20 and 21, whereby
said pole-pieces are compelled to turn with
the main body, but are permitted to slide
longitudinally thereon.

22 represents a sleeve of good bearing ma-
terial, which is at the same ftime a non-mag-

netic material, such as brass, upon the hub

23 of the main body portion. On this sleeve
29 is mounted the rotary member 24, to which
is secured the gear 25 and the pole or arma-
ture 26. | | |
27 represents a second. rotary member
mounted on the bearing-sleeve 29, said bear-
ing-sleeve 29 being mounted on the movable

pole 20. The rotary member 27 is provided
with a gear 30 and flange 28, which forms the

armature for the wmovable poles 20 and 21

~and coil 8.

31 represents a third rotary member mount-
ed on the bearing-rings 32 and 33 and pro-
vided with a gear 34 and flange 35, said flange
35 forming the armature for the fixed pole 19
and the movable pole 21.

The bearing-rings 29, 32, and 33, like the
sieeve 22, are composed of non-magnetic and
antifrietion material, such as brass.

In Fig. 2 the energizing-coils 7, 3, and 9,
the contact-rings 10, 11, and 12, and the com-
mutator 17 are shown side by side diagram-
matically instead of in their true relation,
mounted on the main body concentrically, as

The switch-lever 37 (shown in Figs. 3 and
4) is provided with insulated contaet-pieces
38 and 39, which are adapted to connect, re-
spectively, the inner and outer rows of con-

tact-points on the controller 40 above and be-

low the fulerum 41 as the lever is moved In
its successive positions in a manner that is
well understood. |

62, 43, 64, 65, 66, 60, 61, 42, 49, 59, 50, o1,
52, 53, 54, 55, 56, 57, and 53 represent con-
tact-points upon the controller 40, which are
adapted to be engaged by theswitch-lever 57.

{ representsa resistance-coil connecting the
positive main with the eontact-points 61, 62,
and 060. |

u represents a resistance-coil between the
positive main and the contact-points 52 and
56, and v represents a resistance-coll between
the positive main and the contact-points 51,
53, 99, and 57. | |

I prefer to make the resistance v greater
than % and resistance u greater than <.
These resistances, however, may be varied
to meet the requirements and conditions of
any particular case. | |

The different positions of the switch-lever
are indicated by the linesaa,bb,cc, dd, ee,
ff,qgq, b, and 1 2.

Referring now to Fig. 1, suppose a contin-
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nous direct current is caused to traverse the
coil 7. 'This will energize the poles 18 and 20
and cause the movable pole 20 to move to the
left, as seen in Fig. 1, and clamp between 1t
and the pole 18 the armature 26, thereby com-
pleting the magnetic circuit, causing the
clutch member 24 to revolve with the main
If now the current is broken and
an alternating current is caused to flow
through the coil 7, the poles 18 and 20 of the
main body-and the pole 26 of the armature
will become rapidly demagnetized and the
armature will be released. In the same way
a current flowing through coil 8 will cause the
poles 20 and 21 of the main body to clamp the
pole 28 of the armature 27 and cause 1t to re-
volve with the main body, and a current
through the coil 9 will cause the armature 51
to be engaged by the poles 21 and 19 of the
main body.

I will now trace the course of the current
for the different positions of the switch-lever
in order to make it clear how any one of the
members 24, 28, or 31 may be engaged or dis-
engaged at will. -

Take first the position of the switeh-lever
corresponding to the line ¢ a. In this posi-
tion the contact-lug 66 is electrically con-
nected with 42, and 49 with 50, and the cur-
rent flows from the positive main through re-
sistance ¢, 66, 42, 43, brush 44, ring 10, coil 7,
seement 15, and thence either through brush
47, 50, 58 to the negative main, or through
brush 48, 49, 50, 538, and negative main. Kor
this position of the switch-lever thereis there-
fore a direct current caused to flow through
the coil 7, thereby putting the armature 24 1in
engagement. -

In position b b contact-lug 65 is electrically

connected with 42, and 49 with 51, and the

current flows through resistance v, 51, 49,
brush 48 and thence either through segment
16, eoil 8, rig 11, coil 9, ring 12, brush 46,
points 65 42 43, brush 44, ring 10, coil 7, seg-
ment 15, brush 47, points 50 and 58 to the
negative main, or through segment 15, coil 7,

ring 10, brush 44, points 43 42 65, brush 4606,

ring 12, coil 9, ring 11, coil 8, segment 10,
brush 47, points 50 and 58, and the negative
main. It will be understood thatin this cir-
cuit, after leaving the brush 48, the current
passes through all three coils 7, S, and 9 1In
one direction when the segment 16 18 in con-
tact with brush 48 and in an opposite direc-
tion when the segment 15 isin contact. There
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is therefore for this position of the switeh- -

lever an alternating current flowing through
all of the coils, said alternating current hav-
ing in its circuit the resistance v. | |

For position ¢ ¢ of the switeh-lever the cur-
rent flows from the positive main through re-
sistance wu, 52, 49, 4S8, and thence either
through 16, 8, 11, 9, 12, 46, 65, 42, 43, 44, 10,
7, 15, 47, 50, 58, and the negative main, or
15, 7, 10, 44, 43, 42, 65, 46, 12, 9,11, 8, 16, 47,
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50, 58, and the negative main, in this case, as

in position b b, causing an alternating cur-
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rent to flow through all of the coils; but with
resistance 1 instead of resistancev in the cir-
cuit, resistance 1 being less than resistance

p, the alternating current for this position 1s

of greater strength.
~ For position d d the current flows from the

positive main through resistance v, 53, 49, 43,
‘and thence either through 16, 8,11, 9, 12, 46,

65, 42, 43, 44, 10, 7, 15, 47, 50, 58, and the neg-
ative main, or 15, 7, 10, 44, 43, 42, 65, 46, 12,
9,11, 8, 16, 47, 50, 58, and the negative main.
For this position, as in position b b, an alter-

nating current flows through all of the ener-

cizing-coils, having in its circuit resistance v.
In position e ¢ the current flows from the

positive main through resistance 7, 66, 61, 64,
45,11, 8, 16, and thence either through 43, 49,
54, 58, and the negative main, Or through 47,

50, 58, and the negative main, thereby caus-
ing a continuous eurrent to flow through coil
3, causing the engagement of the armature 27.

In position f f the current flows from the
positive main through resistance v, 99, 49, 438,
and thence either through 16, 8, 11, 9, 12, 46,

65, 60, 43, 44, 10, 7, 15, 47, 50, 58, and the neg-

ative main, or 15, 7, 10, 44, 43, 60, 65, 46, 12,
9, 11, 8, 16, 47, 50, 58, and the negative main,
causing an alternating current to flow through
all of the coils with the resistance v in its cir-
cuit. -

In position ¢ ¢ the current flows from the
positive main through resistance u, 56, 4, 43,
and thence either through 16, 8, 11, 9, 12, 46,
65, 60, 43, 44, 10, 7,15, 47, 50, 58, and the neg-
ative main, or 15, 7, 10, 44, 43, 60, 65, 46, 12,
9, 11, 8, 16, 47, 50, 58, and the negative main,
producing the same result as in position ¢ c.

In position 7 h the current flows from the
positive main through points 57, 49, 48, and
thence same as in position f f. _

For position ¢ 7 the current flows from the
positive main through resistance ¢, points 66,

62, 60, 65, 46, 12, 9, 11, 45, 64, 59, 55, and the

necative main, causing coil 9 to be energized
by a direct current, thereby engaging mem-
ber 81. It is thus seen that any one of the
coils 7, 8, or 9 may be energized by a direct
current by placing the switch-lever in the
proper position and that as the switch-lever
is moved from that position an alternating
current at first weaker, then stronger, and
then weaker is caused to flow through the
coil and demagnetize theclutech. 1have here
shown only two degrees of strength for the de-
magnetizing-current, and in practice 1 have
found that this is sufficient in ordinary cases.
It is, however, obvious that a greater number
of different degrees of strength for the demag-
netizing-currentcould be provided without in
any way departing from the scope of my in-
vention. |

When the lever 37 is allowed to remain mid-
way between positions o a and b 0, or between
d d and e e, or ee and f f, or between /1 1 and
i 1, no current at all will low through any of
the coils or the controller. |
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This cluteh is especially applicable in cases
where it desired to be able to transmit power
from one shaft to another at different speeds,
asis the case in many machine-tools,in power-
driven vehicles, and a vast number of other
instances which might be mentioned.

Having thus described my invention, what
I claim is— | -

1. In a magnetic clutch, the combination
with a main body provided with a eylindrical
recess adapted to receive an energizing-coil,
and having a fixed pole on one side and a
movable pole on the other side of sald cylin-

| drical recess, of an armature having a pole-

piece adapted to be clamped between sald
ixed and said movable poles.

2. In a magnetic cluteh, the combination
with a main body having an annular recess
in its eylindrical surface adapted to receive
an energizing - coil, and movable poles on
either side of said recess, of an armature
mounted on the hub of said main body, said
armature havinga pole adapted to be clamped
between said movable poles.

3. In a magnetic cluteh, the combination |

with a main body having an annular recess

| in its eylindrical surface adapted to receive

an energizing-coil, and poles on either side of

said recess, of an armature rotatably mount-

ed concentric with said main body, having a
pole adapted to be clamped between the poles
of said main body. - -~

4. In a magnetic clutch, the combination
with a main body having an annular recess
in its cylindrical surface adapted to receive
an energizing-coil, and a fixed pole on oneside
and a movable pole on the other side of said
cylindrieal recess, of an armature mounted
on the hub of said main body, separated
therefrom by a sleeve of non-magnetic mate-
rial, said armature having a pole adapted to
be clamped between the fixed and movable
poles of said main body.

5. In a magnetic clutch, the combination
with a main body having a plurality of re-
cesses formed in the eylindrical surface of
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said main body adapted to receive energiz-

ing-coils, and movable poles mounted on said
main body between said annular recesses,

115

with rotary armatures having annular poles

located between said movable poles.
6. In a magnetic clutch, the combination

with a cylindrical body having annular re-

cesses formed in its eylindrical surface adapt-

120

od to receive energizing-coils, of fixed poles

on said main body located adjacent to the

| outer edges of the end recesses in said main

body, and movable poles between adjacent
annular grooves, with cluteh members rota-
tably mounted on said main body, and hav-

ing poles adapted to be engaged by the poles
of said main body. | -

7. In a magnetie clutch, the combination
with a main body having a plurality of annu-
lar grooves formed in its cylindrical surtace,
energizing-coilsin said annular grooves, mov-
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able poles mounted on said main body be- | rents of different stre ngths to flow through 4o

tween said annular grooves, armatures rota-
tably mounted on sald main body having
poles adapted to be engaged by the poles of
sald main body, energizing-coilsin said annu-
lar grooves, and means for causing an elec-
tric eurrent to flow through any one of said
energizing-coils exelusive of the others.

3. In a magnetic clutch, the combination
with a main body having a plurahby of annu-

lar grooves formed in its eylindrical surface,

enerﬂ‘mno‘-coﬂs in said annulargrooves,mov-
able poles mounted on said main body be-
tween sald annular grooves, armatures rota-
tably mounted on said main body, having
poles adapted to be engaged by the noles of

said main body, energizing-coils in said annu- -

lar grooves, insulated contact-rings and com-
mutator-ring mounted on said main body con-
nected electrically with said energizing-coils,
and means for causing an electric eurrent to
flow through any one of sald energizing-coils
exclusive of the others.

9. In a magnetic clusch, the combination
with a main body having a plurality of annu-
lar grooves formed in its eylindrical surface,
energizing-coils in said annular grooves, mov-
able poles mounted on said main body, arma-
tures rotatably mounted on said main body
having poles adapted to be engaged by the
poles of said main body, enern'lzmﬂ*-cmls in
said annular grooves, msulated rings mount-
ed on sald main body connected eleetrleally
with said energizing-coils, and a controller
and controller-lever and connections between
sald controller and said rings whereby said
controller-lever may be placed to cause an
electric current to energize at will any one of
the energizing-coils or ecause alternating eur-

5

said energizing-coils.

10. In a magnetic. cluteh, the combination
with a main body having a plurality of annu-
lar grooves formed in its eylindrical surface,
energizing-colls in said annular grooves,mov-
able poles mounted on said main body be-
tween said annular grooves, armatures rota-
tably mounted on said main body having poles
adapted to be engaged by the poles of said
main body, energizing-coils in said annular
ogrooves, insulated contact-rings and commu-
tator-ring mounted on said main body, con-
nected electrically with said energizing-coils,

‘and a controller and controller-lever and con-

nections between said controller and said con-
tact and commutator rings, whereby said con-
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troller-lever may be placed to cause an elec-

trie current to energize at will any one of the
energizing-colls or to cause alternating cur-
rents of different strengths to flow through
sald energizing-coils.

11. In a magnetic clutch, the combination
with a plurality of energizing-coils, as coils 7,

8 and 9, contact-ring 10 connected with the

coll 7, contact-ring 11 connected with the
coils 8 and 9, contact-ring 12 connected with
the coil 9, a commutator-ring having its al-
ternate segments connected respectively with
the coils 7 and 8 and the controller 40 sub-
stantially as shown and described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

EDWIN RUST DOUGLAS.

Witnesses: |
GEO. W. BOWER,
S. N. THOMAS.

70




	Drawings
	Front Page
	Specification
	Claims

