Re. 19,150

W. C. FURNAS

MAGNETIC CLUTCH

May 1, 1934.

3 Sheeis-Sheet 1

Original Filed March 5, .1928

o
<Y
S 1
RN
A_J_/ YR R
| B
3 =z
3 4 o
e F
zZ 2 \\MS\W |
g
N F oLy
A ‘;W =
. ‘ _
E— m\-_&
) ! N/
& g 72 K
A7




May 1, 1934. W. C. FURNAS Re. 19,150
MAGNETIC CLUTCH

Original Filed March 5, 1928 3 Sheets-Sheet 2

\ @ -i-‘"‘"f %
- R INVENT AR

V.'/M O SuReNAs

sy 7/?%1’4400 ?/’KZO

AT TORNE S




May 1, 1934. ~ W. C. FURNAS Re. 19,150
MAGNETIC CLUTCH

Original Filed March 5, 1928 3 Sheets~Sheet 3

———

Q=

Q

i 1 S T O 8 A

N

’
!

N2 142 =
PA LTI, W%‘ﬁﬁﬁl AL, TS,
L0
7

3 |
T'\ | |
l:). \ 4 y
Y~ ‘ 3
W _AE iy
5

gl =

Jﬁ{

INVENTOR
W, C. furRNAaS

| Vs %J’Cﬁe

AT TORNEYS




Reissued May 1, 1934

UNITED STATES

Re. 19,150

PATENT OFFICE

19,150
MAGNETIC CLUTCH
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40 Claims.

My invention relates to improvements in mag-
netic clutches, and it consists in the combina-
tions, constructions, and arrangements herein de-
scribed and claimed. ]

5 _An object of my invention is to provide a mag-
netic clutch in which there are no rotating elec-
trical parts, thereby dispensing with collector
rings, brushes, and the like.

A further object is to provide a magnetic

12 clutch in which there are no exposed electrical
parts, thereby providing a device which may be
operated under water, oil, or the like.

A further object is to provide a magnetic

. clutch which is safe in that the electrical parts

15 are sealed up, and a device which is durable in
that there are relatively few parts.

Other objects and advantages will appear in
the following specification, and the novel features
of the invention will be particularly pointed out

£9 in the appended claims. : :

Several embodiments of my invention are il-
lustrated in the accompanying drawings, form-
ing part of this application, in which

Figure 1 is a longitudinal sectional view of one
form of my device,

Figure 2 is a sectional view taken along the
line 2—2 of Pigure 1,

Figure 3 is a sectional view taken along the
line 3—3 of Figure 1,

Figure 4 is a longitudinal sectional view of a
modified form of my device, and -

Figure 5 is a detail view taken along the line
5—5 of Figure 4.

In carrying out one embodiment of my inven-
tion, I make use of a base 1 upon which a frame
2 is secured by means of bolts 3. A pillow block
4 is also secured to the base, as shown in Figure
1. The frame 2 and the pillow block 4 are pro-
vided with bearings 5 and 6, respectively. These
£) bearings are disposed in axial alignment. A shaft

T is disposed within the bearings and is supported

against longitudinal movement by the provision

of a collar 8 disposed adjacent the frame 2 and a

. thrust bearing 9 disposed adjacent the pillow
block 4. .

The frame 2 is provided with an annular re-
cess 10. Referring to Figure 1, I have shown a
collar 11 disposed within the recess and a coil
12 disposed adjacent the collar 11 and occupying
substantially the entire space within the recess.
A clozure collar 13 is disposed within the recess
and secured therein by clinching the edges 14 of
the recess 10. Conductors 15 and 16 connect the

r
i

coil 12 with a source of current, such as a bat- .

tery 17. The current supply to the coil 12 may
be cut off by actuating a switch 18, as shown in
Figure 1. '

A clutch pot 19 is mounted for rotation upon
the shaft 7. A member 20, here shown as pro-

€0 vided with teeth to form =a gear, is secured to

(CL 192—84)

the clutch pot 19 by means of suitable screws
21. The gear 20 is provided with a bearing 22
through which the shaft 7 is passed. The clutch
pot 19 is provided with a plurality of slots 23
through which lugs 24 integral with a pressure
ring 25 are passed. The clutch pot is threaded
at 26 to receive a retaining nut or ring 27 which
is threaded and disposed upon the threaded por-
tion 26 of the clutch pot. The closed end of the
clutch pot 19 is provided with a bearing 28. A
plurality of openings 29 is provided in the nut 27.
A locking pin 30 is supported within an opening
-31 in the pressure ring 25. The locking pin 30
is provided with a head portion 32 which is moved
into one of the openings 29 by reason of a spring
33 when the nut 27 is moved so as to bring one
of the openings 29 into longitudinal alignment
with the opening 31. .

Referring to Figure 1, I have shown a clutch
spider 34 disposed within the clutch pot 19 and
firmly secured in the shaft 7 by means of a
suitable pin 35. A plurality of bronze rings 36
is movably mounted upon the spider 34 by means
of keys 37. The keys 37 prevent rotary move-
ment of the rings 36 with respect to the spider
34, but permit longitudinal movement. The
rings are spaced apart and s plurality of steel
rings 38 is alternately disposed between the
bronze rings 36 in the manner shown in Figure 1.
The rings 38 are keyed within the clutch pot 19
by means of suitable keys 39. The rings 38 are
keyed against rotary movement but are per-
mitted to move longitudinally with respect to
the longitudinal axis of the shaft 7-in the same
manner as are the rings 36.

The clutch spider 34 carries releasing pins 40

which are normally disposed in the positions.

shown in Figure 1 by reason of the springs 41.
The springs 41 are retained within openings 42
in the spider by means of pis 43. The outer
ends of the pins 40 are disposed almost but not
quite in engagement with the closed end of the

clutch pot 19 when the magnet 2 is deenergized..

The amount of clearance or lost motion between
‘the end of the clutch pot 19 and the pins 40
may be adjusted as hereinafter pointed out. A
ring 44 is disposed within the clutch pot 19 and

between the lugs 24 and the rings 36 and 38.-

This ring is keyed against rotation by means of
the keys 39 and may be moved inwardly in the
direction of the rings 36 and 38 for binding the
latter together when the pressure ring 25 is
moved, as will be more fully explained later.

The clutch pot 19, or its equivalent, may be
driven in any suitable manner by any suitable
means. In the embodiment shown the pot 19 is
driven by a gear or pinion 45 meshing with teeth
here indicated as formed on one end of the pot,
in this instance on the member 20.

From the foregoing description of the various

0

80

90

100

105

110

115

120




10

15

20

25

s

40

45

50

80

65

i

76

2
parts of the device, the operation thereof rnay
be readily understood. Referring to Figure 1,
it will be seen that the gear 20, the clutch pot
19, and the pressure ring 25 rotate about the
longitudinal axis of the shaft 7 and independ-
ently thereof when in the full line position. At
this time, the rings 38 are free to rotate inde-
pendently of the rings 36. Let us assume now
that the switch 18 is closed for the purpose of
energizing the coil 12. When the coil 12 is ener-
gized, the frame 2 may be said to be converted
into a magnet for attracting the gear 20 and
the clutch pot 19. .In other words, the gear
20 may be said to function as an armature.
Movement of the armature 20 in the direction
of the frame 2 will of course result in a relative
movement of the clutch pot 19. Movement of

"the clutch pot 19 causes the pressure ring 25,

that is to say, the lugs 24 to be moved inwardly
against the ring 44, thereby operating to bind
the rings 36 and 38 together, the latter are bound
between the ring 44 and the flange portion of
the spider 34. At this time, the armature has
moved the clutch pot 19 so. that the armature is
disposed substantially in the dotted line position
and is held in this position during the time that
the switch 18 is closed. .

When the clutch pot 19 is moved for bringing
the rings 36 and 38 into frictional engagement,
the pins 40 are depressed against the tension of
the springs 41. When the current has been cut
off from the coil 12 by opening the switch 18,
the armature 20 and the clutch pot 19 will re-
turn to the full line position by reason of the
pins 40 which are moved against the closed end
of the clutch pot by reason of the springs 41.
1t will thus be seen that the pins 40 move the
clutch pot 19 so that the rings 38 are freed from
frictional engagement with respect to the
rings 36. : :

The locking pin 30 permits adjustment of the
pot 19 with respect to the pressure ring 25, and
consequently, adjustment of the armature 20
with respect to the magnet 2 and also adjust-
ment of the end of the pot with respect to the
pins 40. Thus clearance may be secured and
maintained between the end of the pot 19 and
the pins 40, or the relationship between the
armature 20 and magnet 2 adjusted, to com-
pensate for wear of the clutch surfaces proper,
or for any other reason. When making this ad-
justment, the pin 30 is pulled outwardly for re-
moving the portion 32 from the opening 29 in
the nut 27. The nut may then be rotated for
adjustment and again made secure by releasing
the pin 30, whereupon the portion 32 will pass
into one of the openings 29. ‘

It will be noted that when the switch 18.1s

_closed for energizing the coil, the movement of

the armature 20 and the clutch pot 19 will result
in a force being exerted upon the shaft 7 in the
direction of the frame 2 and parallel to the
longitudinal axis of the shaft. The function
of the thrust bearing 9 is to prevent longitudi-
nal movement of the shaft 7.

In Figures 4 and 5, I have shown a modified
form of my device. In this form of the device, the
clutch pot consists of a ring 46 secured to an
armature 47 by means of bolts 48.  As in the case
of Figure 1 the armature 47 may serve as a gear,
in engagement with the pot 46. A clutch plate
49 having teeth 50 in one face thereof is secured to
the ring 46 by the bolts 48. A clutch ring 51 is
secured to the shaft 7°. The clutch ring 51 is
provided with teeth 52 for engaging the teeth 50.
The operation of my modified form is similar to
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that of the form shown in Figure 1, in that when
the switch 18’ is closed, the armature 47, togeth-
er with the ring 46 and the clutch plate 49, is

"moved in the direction of the clutch ring 51 for

bringing the teeth 50 into engagement with the
teeth 52. Engagement of these teeth will of
course lock the rotating armature 47 and the
clutch plate 49 with respect to the clutch ring
51, thereby transmitting rotary motion from a
shaft 53 to the shaft 7’. This form of the device
is also provided with pins 40 for moving the mov-
able element away from the clutch ring 51 which
is secured to the shaft 7’ when the switch 18’ is
opened. In both forms of the device, a coupling
C is secured to the shafts 7 and 7°. The thrust
bearing 9 is disposed between the coupling C and
the pillow block 4.

It will be understood that power may be ap-
plied to the shaft 7 directly, and the gear 45 and
the shaft to which it is secured operated through
the medium of the clutch mechanism in the usual
manner. . .

~Iclaim: - .

1. In combination: driving means; driven
means; -clutch means for operatively connecting
said driving and driven means; a winding; a
magnetic circuit for said winding consisting of a
normally stationary portion and an armature,
disposed between said stationary portion and said
clutch means, and means whereby movement of
said armature toward said stationary portion
causes engagement of said clutch means.

2. In combination: driving and driven means,
one of said means including a rotatable shaft;
clutch means for operatively connecting said driv-
ing and driven means; a magnet; a disc armature
for said magnet rotatable about said shaft as a
bearing and axially movable on said shaft, and
disposed between said clutch means and said
magnet; and means for operatively connecting
said armature to said cluteh means.

3. In combination: a rotatable shaft; a clutch
element rotatable with and movable axially of
said shaft: another clutch element movable axial-
1y of said shaft and normally out of engagement
with said first named element; operating means
for causing engagement of said clutch elements,
disposed at one axial side of said elements; actu-
ating means for said operating means disposed at
the other axial side of said elements; and a cyl-
inder surrounding said clutch elements and con-
necting said actuating means and operating
means. .

4. In combination: a rotatable shaft; a clutch
element rotatable with and movable axially of
said shaft; another clutch element movable axial-
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1y of said shaft and normally out of engagement

with said first named element; operating means
for causing engagement of said clutch elements,
disposed at one axial side of said elements; and
actuating means for said operating means dis-
posed at the other axial side of said elements.

5. In combination: a rotatable shaft; a plu-
rality of friction discs rotatable with said shaft;
a housing disposed around said discs; a plurality
of friction discs rotatable with said housing and
alternating with said first named discs; operating
means disposed at one axial side of and for caus-
ing engagement of said two pluralities of discs;
and actuating means for said operating means
disposed at the other axial side of said two plu-
ralities of discs.

6. In combination: driving means; ' driven
means: clutch means for operatively connecting
said driving and driven means, said clutch means
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having elements spaced to provide a predeter-
mined amount of free play; a magnet; an arma-
ture for said magnet; means for operatively con-
necting said armature to said clutch means; and
means for adjusting the spacing of said clutch
elements and the position which said armature
assumes relatively to said magnet when said mag-
net is de-energized.

7. In combination: driving means; driven
means; clutch means for operatively connecting
said driving and driven means; means for op-
erating said clutch means to connecting position;
means for biasing said clutch means out of con-
necting position; and a lost motion connection
between said operating means and said biasing
means. .

8. In combination: driving means; driven
means; clutch means for operatively connecting
said driving and driven means; means for op-
erating said clutch means to connecting posi-
tion; means for biasing said clutch means out
of connecting position; a lost motion connection
between said operating means and said biasing
means; and means for adjusting the amount of
said lost motion.

9. In combination: driving and driven means,
one of said means including a rotatable shaft;
clutch means for operatively connecting said
driving and driven means; a magnet; a disc ar-
mature for said magnet, rotatable about said
shaft and disposed between said magnet and said
clutch means; operating means for said clutch
mechanism disposed at the side of said clutch
mechanism opposite from said armature; and
means for operatively connecting said armature
to said clutch operating means.

10. In combination: a rotatable shaft; clutch
mechanism including a portion freely rotatable
about and movable axially of said shaft, and an-
other portion rotatable with said shaft; means
for moving said first named portion axially of

- said shaft into effective engagement with said
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second named portion; means for biasing. said
portions out of engagement; and means includ-
ing a single thrust bearing for said shaft for
taking the thrust of said operating means and
the reaction of said biasing means.

11. A magnetic clutch comprising a frame
provided with an electrie coil, a shaft, a gear dis-

posed upon said shaft and disposed in close

proximity to said frame to thereby serve as a
disc armature for said coil and frame, a clutch
mechanism disposed upon said shaft and upon
that side of the gear opposite said frame, and
means connected with said gear for operating
said clutch mechanism. .

12. A magnetic clutch comprising a frame
provided with an electric coil, a shaft, a gear
disposed upon said shaft and disposed in close
proximity to said frame to thereby serve as a
disc armature for said coil and frame, a clutch
mechanism disposed upon said shaft and upon
that side of the gear opposite said frame, and
means connected with said gear for operating
said clutch mechanism. )

13. A magnetic clutch comprising a frame
provided with an electric coil having one edge
terminating substantially flush with one side of
the frame, a shaft, a gear mounted for rotation
upon said shaft as a bearing and disposed in
close proximity to said frame to thereby serve
as an armature for said coil and frame, said
gear being arranged to be moved longitudinally
upon said shaft, ‘a clutch mechanism having a

Jportion secured to said shaft and the other por-

tion secured to said gear and movable there-
with, said last-named portion being arranged to
be moved into operative engagement with said
first-named portion when the gear is moved in
the direction of the energized coil. 80

14. A magnetic clutch comprising a normally
stationary frame provided with an -electric coil
having one edge terminating substantially flush
with one side of the frame, a shaft, a gear
mounted for rotation upon said shaft and dis- 85
posed parallel to and in close proximity to said
side of said frame, said gear being arranged to
be moved longitudinally upon said shaft, and a
clutch mechanism having a portion secured to
said shaft and the other portion secured to said 90
gear and movable therewith, said last-named
portion being arranged to be moved into opera-
tive engagement with said first-named portion
when the gear is moved in the direction of the
energized coil, said first-named portion being 95
provided with means for disengaging said por-
tions when the coil is de-energized.

15. A magnetic clutch comprising a frame
provided with an energizable coil, a normally
stationary shaft, a clutch mechanism mounted 100
upon said shaft and having a portion secured
thereto and a second portion loosely mounted
thereon, a gear connected with said second por-
tion and positioned relatively near one face of
said frame to thereby serve as an armature for 105
said coil and frame, said second portion being ‘
movable together with said gear when the coil
is energized for frictionally locking the two
clutch portions together, and means carried by
the second portion for adjusting the relationship 110
beétween the first and second named portions.

16 In combination: a rotatable shaft; a clutch
mechanism mounted on said shaft and having a
portion secured .thereto and a second portion
loosely mounted thereon; a magnet; an arma- 115
ture for said magnet; connected with said sec-
ond portion, said second portion being movable
together with said armature when said magnet
is energized for bringing said clutch portions
into effective engagement; and means carried 120
by said second portion for adjusting the rela-
tionship between said first and second portions.

17. In combination: a rotatable shaft; a
clutch pot rotatably mounted on said shaft; a
magnet; an armature for said magnet rotatably 125
mounted on said shaft; said armature being con-
nected to said clutch pot and defining one end
thereof; a clutch element disposed within said
clutch pot and connected with said shaft: a
companion clutch element connected with said 130
clutch pot and movable into effective engage-
ment with said first named element; and means
carried by said clutch pot for adjusting the rela-
tionship between said pot and said clutch ele-
ments. . 135

18. In combination: a rotatable shaft; a clutch
pot rotatably mounted on said shaft; a magnet;
an armature for said magnet rotatably mounted
on said shaft; said armature being connected to
said clutch pot and defining one end thereof; a 140
clutch element disposed within said elutch pot and
connected with said shaft; a companion clutch
element connected with said clutch pot and mov-
able into effective engagement with said first
named element; means carried by said clutch pot 145
for adjusting the relationship between said pot
and said clutch elements; and means for moving
said clutch elements out of effective engagement
when said magnet is de-energized.

19. A magnetic clutch comprising a frame pro- 150
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vided with an energizable coil, a normally statlon-
ary shaft, a clutch unit fixed upon sald shaft, a
second clutch unit enclosing said first-named unit
and rigidly connected with a gear rotatably
mounted upon said shaft, said gear being disposed

in close proximity to sald frame to thereby serve

as an armature for sald coil and frame and ar-
ranged to be moved in the direction of the latter
when the coil is energized for bringing the sec-
ond-named clutch unit in operative engagement
with said first-named clutch unit, :Efl spring-
pressed means carried by said ﬂrst—n eé clutch
unit for moving the second-named clutch uPit in
an opposite direction when said coil is de-ener-
gized.

20. In combination: driving means; driven
means; clutch means for operatively connecting
said driving and driven means, said clutch means
including portions connected with said driving
and driven means respectively; means including

.. a magnet and armature for actuating said por--

tions into effective engagement; and means in-
cluding a spring pressed plunger carried by one

‘of said portions, for moving said portions out of

engagement when said actuating means is in-
effective.

21. A magnetic clutch comprising a frame hav-
ing an annular recess in one face, an electrie coil
disposed within said recess and having one edge
terminating relatively near the face in which said
recess is provided, a shaft, a clutch spider rigidly
secured to said shaft and having a flange on one
end, a plurality of spaced-apart rings disposed
upon said clutch spider, a clutch pot rotatably
disposed upon said shaft and arranged for longi-
tudinal movement thereon, a plurality of spaced-
apart rings operatively connected with said clutch
pot and disposed alternately between said first
named rings, said clutch pot being provided with
a plurality of openings, a pressure ring disposed
upon said clutch pot and having lugs projecting
through said openings for moving the rings into
frictional engagement when said clutch pot is
moved in the direction of said frame, an adjust-
ing nut disposed upon said clutch pot and ar-
ranged for moving said pressure ring, and an ar-
mature secured to said clutch pot and disposed
relatively near that face of said frame having the
recess therein and parallel thereto. _

22. In combination: a rotatable shaft; a clutch
element rotatable with and movable axially of
said shaft; another clutch element normally out
of engagement with said first named element;
operating means for causing engagement of said

clutch elements, disposed at one axial side of said "

elements; and actuating means, for said operat-
ing means, comprising a normally stationary mag-
net, and an armature rotatable about and-mov-
able axially of said shaft, said magnet and said
armature being disposed at the other axial side of
said elements.

23. In combination: a rotatable shaft; a plu-
rality of friction discs rotatable with said shaft
and movable axially thereof; a rotatable mem-
ber; a plurality of friction discs rotatable with said

.member and movable axially thereof and alter-

nating with said first named discs; operating
means disposed at one axial side of and for caus-
ing engagement of said two pluralities of discs;
and actuating means for said operating means
disposed at the other axial side of said two plu-
ralities of discs.

24. In combination: a rotatable shaft; a plu-
rality of friction discs rotatable with said shaft
and movable axially thereof; a rotatable mem-

19,180

ber; a plurality of friction dlscs rotatable with
sald member and alternating with said frst
named discs; operating means disposed at one
axial side of and for causing engagement of said
two pluralities of discs; actuating means for said
operating means disposed at the other axial side
of said two pluralities of discs;-and means for ad-
justing the relationship of said two pluralities of
discs when said actuating means is ineffective.

25. In combination: a rotatable shaft; an abut-
ment functionally integral with said shaft; a
pressure ring surrounding said shaft; a plural-
ity of friction discs movable axially of said shaft
and disposed between said abutment and said
pressure ring, a portion of said plurality of discs
being rotatable with said shaft; a rotatable mem-
ber movable axially of said shaft for carrying
another portion of said friction discs; and means
for adjustably connecting said rotatable member
with said pressure ring.

26. In combination: a rotatable shaft; an abut-
ment on said shaft; a pressure ring surrounding
said shaft; a plurality of friction discs movable
axially of said shaft and disposed between said
abutment and said pressure ring, a portion of
said plurality. of discs being rotatable with said
shaft; a rotatable member movable axially of
said shaft for carrying another portion of said
friction discs; means for connecting said rotat-
able member with said pressure ring; and means
for actuating said rotatable member axially in
a direction to cause effective engagement of said
plurality of discs, said actuating means being
disposed on the axial side of sald discs opposite
from said pressure ring.

27. In combination: a rotatable shaft; an abut-
ment on said shaft; a pressure ring surrounding
sald shaft; a plurality of friction discs movable
axially of said shaft and disposed between said
abutment and said pressure ring, a portion of
said plurality of discs being rotatable with said
shaft; a rotatable member movable axially of
said shaft for carrying another portion of said
friction discs; means for connecting said rotat-
able member with said pressure ring; and means
for actuating said rotatable member axially in a
direction to cause effective engagement of said
plurality of discs, said actuating means includ-
ing a normally stationary magnet and an arma-
ture disposed on the axial side of said discs oppo-
site from said pressure ring.

28. In combination: a rotatable shaft; an abut-
ment on said shaft; a pressure ring surrounding
said shaft; a plurality of friction discs movable
axially of said shaft and disposed between said
abutment and said pressure ring, a portion of
said plurality of discs being rotatable with said
shaft; a rotatable member movable axially of
sald shaft for carrying another portion of said
friction discs; means for adjustably connecting
said rotatable member with said pressure ring;
and means for actuating said rotatable member
axially in a direction to cause effective engage-
ment of said plurality of discs, said actuating
means being disposed on the axial side of said
discs opposite from said pressure ring.

29. In combination: a rotatable shaft; an abut-
ment functionally integral with said shaft; a plu-
rality of fricticn discs movable axially of said
shaft and disposed for movement toward said
abutment; a cylinder surrounding said discs and
movable axially thereof; and means adjustable
with respect to said cylinder for moving said
dises toward said abutment.

30. In combination: driving and driven means,
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one of said means including a rotatable shaft;
clutch means for operatively connecting said
driving and driven means, comprising a plural-
ity of friction disecs one portion of which is ro-
tatable with said driving means and the other
with said driven means; a magnet; an armature
for said magnet rotatable about said shaft as a
bearing and axially movable on said shaft, and
disposed between said clutch means and said
magnet; and means for operatively connecting
said armature to said clutch means.

31. In combination: a rotatable shaft; clutch
mechanism including a portion freely rotatable
about and movable axially of said shaft, and
another portion rotatable with said shaft; means
ineluding a normally stationary magnet for mov-
ing said first named portion axially of said shaft
into effective engagement with said second named
portion; means for biasing said portions out of
engagement; and means including a single thrust
bearing for said shaft for taking the thrust of
said operating means and the reaction of said
biasing means.

32. In combination: driving means; driven
means; clutch means operatively related to said
driving and driven means including a plurality
of clutch discs spaced to provide a predetermined
amount of play, sets of said plurality of discs
being operatively associated with said driving
and driven means respectively; means for actu-
ating said sets into driving engagement; means
for predetermining the disengaged position of
said actuating means; and means carried by said
actuating means for adjusting the amount of
space between said discs when said actuating
means is in disengaged position.

33. In ' combination: driving means; driven
means; clutch means for operatively connecting
said driving and driven means; a magnet com-
prising a normally stationary core, a winding
surrounding said core; a disc armature for said
magnet, disposed between said magnet and said
clutch means; and means whereby movement of
said armature toward said magnet causes engage-
ment of said clutch means.

34. In combination: a rotatable shaft; a plu-
rality of friction discs rotatable with said shaft
and movable axially thereof; a rotatable mem-
ber; a plurality of friction dises rotatable with
said member and movable axially thereof and al-
ternating with said first named discs; operating
means disposed at one axial side of and for caus-
ing engagement of said two pluralities of discs;
means for fastening said operating means to said
rotatable member; actuating means for said
operating means disposed at the other axial side

. of said two pluralities of discs, and means where-

by said actuating means is detachably fastened to
said rotatable member to permit removal of said
actuating means while leaving said two plurali-
ties of discs in assembled condition.

35. In combination: a rotatable shaft; a plu-
rality of friction discs rotatable with said shaft;
a housing disposed around said discs; a plurality
of friction discs rotatable with said housing and

. alternating with said first named discs; operat-

70

ing means disposed at one axial side of and for
causing engagement of said two pluralities of
discs; means for fastening said operating means
to said housing; actuating means for said operat-
ing means disposed at the other axial side of said
two pluralities of discs, and means whereby said
actuating means is detachably fastened fo said

5

housing to permit removal of said actuating
means while leaving said two pluralities of discs
in assembled condition.

36. In combination: a rotatable shaft; a clutch -
element rotatable with and movable axially of
said shaft; another clutch element normally out.
of engagement with said first named element;
operating means for causing engagement of said
clutch elements, disposed at one axial side of
said elements; and actuating means, for said
operating means, comprising a normally sta-
tionary magnet, having an annular core sur-
rounding said shaft ahd an annular winding sur-
rounding said core, and an armature rotatable
about and movable axially of said shaft, said
magnet and said armature being disposed at the
other axial side of said elements.

37. In combination: a rotatable shaft; a clutch
element rotatable with and movable axially of
said shaft; another clutch element normally out
of engagement with said first named element;
operating means for causing engagement of said
clutch elements, disposed at one axial side of said
elements; and actuating means, for said operat-
ing means, comprising a normally stationary
magnet, having an annular winding surround-
ing said shaft, said winding being iron clad adja-
cent its inner and outer peripheries and adjacent
its axial end furthest from said clutch elements;
and an armature rotatable about and movable
axially of said shaft, disposed to complete the
magnetic circuit of said magnet, said magnet and
said armature being disposed at the other axial
side of said elements,

38. In combination: driving and driven means;
means including clutch elements for operatively
connecting said driving and driven means; a cyl-
inder surrounding said clutch elements, said cyl-
inder having a predetermined number of axial
openings; a ring surrounding said cylinder and 115
having a predetermined number of projections
extending into said cylinder openings, said pro-
jections being disposed for causing engagement
of said clutch elements; and means for adjusting
the position of said ring with respect to said cyl-
inder.

39. In combination: driving and driven means;
means including clutch elements for operatively
connecting said driving and driven means; a cyl-
inder surrounding said clutch elements, said cyl-
inder having a predetermined number of axial
openings; a ring surrounding said cylinder and
having a predetermined number of projections
extending into said cylinder openings, said pro-
jections being disposed for causing engagement of 130
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.said clutch elements; means for adjusting the

position of said ring with respect to said cylinder;
and means for maintaining said adjusting means
and said ring in ﬁxed relation for a selected ad-
justment.

40. In combination: driving and driven means;
means including clutch elements for operatively
connecting said driving and driven means, a cyl-
inder surrounding said clutch elements, said cyl-
inder having a predetermined number of axial 140
openings; a ring surrounding said cylinder and
having a predetermined number of projections
extending into said cylinder openings, said pro-
Jjections being disposed for causing engagement of
said clutch elements; and a threaded nut engag- 145
ing threads surrounding and on said cylinder,
said nut being engageable with said ring.
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