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25,516
ELECTROMAGNETIC COUPLINGS

Ralph L. Jaeschke, Kenosha, Wis., assignor to Eaton
Manufacturing Company, Cleveland, Ohio, a corpora-
tion of Ohio

Qriginal No. 2,973,850, dated Mar. 7, 1961, Ser. No.
712,451, Jan. 31, 1958. Application for reissue Feb. 2,
1962, Ser. No. 174,338

22 Claims. (CI. 192—84)

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue spe.cm-
cation; matter printed in italics indicates the additions
made by reissue.

This invention relates to electromagnetic couplings or
clutches of the kind actuatable to an engaged condition
for transmitting torque for driving or braking purposes
and, as one of its objects, provides novel means in a de-
vice of this character for automatically maintaining or
re-establishing a desired width of air gap beween the co-
operatively engageable portions of the pole structure and
armature member.

Another object of the invention is to provide an elec-
tromagnetic coupling or the like embodying novel air
gap control means comprising a spring device having one
portion in gripping engagement with a guide means, pref-
erably though not necessarily a guide pin or the like,
and a springable portion subject to flexing during the
engaging and/or disengaging movement of the armature
member.

A further object is to provide such an electromagnetic
coupling or the like in which the effectiveness of the grip-
ping action of the spring device on the guide means or
guide pin is different for one direction of relative move-
ment between the spring device and pin than for the
other direction, so as to facilitate the shifting of the
armature member in the direction to automatically re-
establish the desired width of air gap.

Still another object is to provide an electromagnetic
coupling of the character above indicated which includes
abutment means effective between the armature member
and spring device and carried by the latter, for causing
an axial shifting of the spring device along the guide
means or guide pin in the direction to re-establish the
desired air gap width.

Additionally this invention provides novel means for
preventing accidental shifting of an armature member of
an electromagnetic coupling away from the pole struc-
ture due to vibration or the like, one such means com-
prising the engagement of a portion of a spring device
with a keeper means on the armature member.

Other objects and advantages of this invention will be
apparent in the following detailed description and in the
accompanying sheets of drawings forming a part of this
specification and in which,

FIG. 1 is an axial section through an electromagnetic
coupling or the like embodying the present invention,
the view being taken substantially as indicated by section
line 1—1 of FIG. 2;

FIG. 2 is a transverse section through the coupling
taken on section line 2—2 of FIG. 1;

FIG. 3 is a larger scale partial axial section taken
through one of the spring devices of the coupling as
indicated by section line 3—3 of FIG. 2;

FiG. 4 is a fragmentary sectional view taken on sec-
tion line 4—4 of FIG. 3 and showing the engagement of
a springable arm of the spring device with a keeper means
of the armature member;

FIG. 5 is a partial axial section generally similar to
that of FIG. 1 but showing another form of electromag-
netic coupling embodying this invention:

FIG. 6 is a fragmentary axial section corresponding
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with a portion of FIG. 5 but showing one of the guide pins
and an associated spring device on a larger scale;

FIG. 7 is a plan view representing an enlarged scale
showing of one of the spring devices of the electro-
magnetic coupling of FIG. 5;

FIG. 8 is an edge view of the spring device of FIG. 7
when viewed as indicated by the directional line 8—38;
and

FIG. 9 is a partial transverse section taken through the
spring device of FIG. 7 as indicated by section line 7—7
thereof.

As representing one preferred embodiment of the pres-
ent invention, FIGS. 1 to 4 inclusive show an electro-
magnetic coupling 1® which comprises, in general, a pair
of relatively rotatable co-operating coupling members
13 and #4. The coupling 10 can be used as a clutch
for transmitiing torgue from ome to the other of the
coupling members 13 and 14 and is hereinafter described
as such although, if desired, the coupling is also usable
for braking purposes by having one of the clutch mem-
bers serve as a nonrotatable holding member. When
the coupling 18 is used as a clutch one of the coupling
members, such as the coupling member 13, can be re-
garded as the power input member and the other cou-
pling member, in this case the coupling member 14, is
the driven of power output member.

The coupling member 13 comprises an annular drum-
like member of carrier 15 which is connected with a
rotatable power input shaft 16 to be driven thereby, and
an annular pole structure 17 which is mounted on the
carrier 15 as by means of axially extending screws 18.
The coupling member 14 comprises a rotatable annular
carrier 29 secured on a rotatable output shaft 21, and an
annular armature member or assembly 22 mounted on
the carrier 20 in the manner described hereinafter and
axially shiftable into and out of a torque transmitting
engagement with the annular pole structure 17,

The carrier 15 of the coupling member 13 is provided
with a central hub portion 24 and an outer annular rim
portion 25. The carricr 15 is adapted for attachment
to the shaft 16 as by means of an axially shiftable wedge-
shaped annular clamping member 26 located in the hub
portion 24 and surrounding the shaft.

The annular pole structure 17 comprises a pair of
inner and outer annular pole members of rings 28 and
29 having annular end faces thereof presented toward
the armature member 22 as radially spaced inner and
outer annular pole faces 30 and 31. The outer pole
member 29 is of an angular cross-section shape and is
disposed with the annular leg 32 thercof in a radially ex-
tending position with its inner edge portion lying adjacent
the inner axial end of the annular pole member 28.

The paole members 28 and 29 together form a portion
of a magnetic circuit as well as an annular channel-
shaped recess 34. The pole members 28 and 29 are se-
cured together in this relation and are also attached to
the carrier 15, by means of the screws 18. The inner
pole member 28 projects in an axial direction from the
carrier 15 and extends around a central pocket or cham-
ber 27.

The coupling member 13 also comprises an annular
magnet coil 35 located in the annular recess 34 of the
pole structure 17 for producing the energizing flux for
the coupling. The coil 35 is positioned in the recess 34
and insulated from the pole members 28 and 29 by suit-
able filling and insulating material, such as the material
36 which may be an epoxy resin or the like. The ends
of the coil 35 are connected with suitably insulated
terminals which are mounted on the pole structure 17
and carry terminal screws 37 and 38.

Energizing current can be supplied to the coil 35 from
any suitable source and, for this purpose, a pair of slip
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rings 49 and 41 are mounted on the rim portion 25 of the
carrier 15 and are insulated therefrom by suitable in-
sulating material 42. The terminals of the coil 35 are
connected with the respective slip rings 40 and 41 as by
means of suitable lead wires 43 and attaching screws 44.
Current supply brushes 45 and 46 projecting from a brush
holder or terminal box 47 cooperate with the slip rings
40 and 41.

The armature member 22 is here shown as having an
outer ring-shaped portion formed by an annular greup of
segment pads 39 and of a radial width to cxtend in
spanaing relation across the annular pole faces 30 and 31
to co-operate with the latter in completing the magnetic
circuit for the magnet coil 35. The armature member 22
also compriscs a disk-shaped support member or arma-
ture plate 48 having a radially-edgewise disposed ocuter
ring portion 48a carrying the segment pads 3% and an
inner hub portion 48b provided with an axial annular
recess 49 extending around a central opening 58. The

armature member 22 also comprises a substantially flat ¢

filler ring 51 scated in the recess 49. The armature
member 22 is mounted on the carrier 2@ so that it will be
rotatable with the carrier and the shaft 21, as well as
being axially shiftable toward and away from the pole
structure 17.

For thus mwounting the armature mmber 22 on ihe
carrier 20 the carrier is provided with axially extending
guide means, in this case a group of axially extending
circumferentially spaced guide pins 23, and the filler ring
51 is provided with inert bushings 54 which are slidable
on the pins 53 to render the armature member 22 axially
shiftable toward and away from the pole structure 17
while being rotatably connected with the carrier 20 by
means of the pins. The guide pins 53 are here shown as
having threaded stem portions 53a engaged in threaded
openings of the carrier 20 and plain cylindrical stem por-
tions 53b extending toward the coupling member 13 and
into the pocket 27 of the latter. The bushings 54 are
slidably retained on the guide pins 53 by snap rings 57
engaged in suitable grooves provided in the guide pins
adjacent the free ends thereof.

In the mounting construction and arrangement just de-
scribed for the armature member 22, it will be observed
that each pin 33 and its associated bushing 34 co-operate
as relatively slidable guide shaft and guide sleeve clements.

The pole structure 17 of the coupling member 13 is
preferably provided with an annular friction lining 59
with which the armature member 22 co-operates when the
latter is moved into its engaged relation with the pole
structure upon energization of the coil 35. The friction
lining 59 is preferably recessed into the pole structure 17
and is supported therein by internal anaular scats 60 and
61 provided in the pole members 28 and 29. The ad-
jacent face of the armature member 22 which is engage-
able with the pole structure 17 is preferably provided with
transverse radial grooves or slots 62 formed in the seg-
ment pads 39 and extending thercacross to accommodate
a flow of coeling air.

The adjacent faces of the pole structure 17 and the
armature member 22 are separated by an intervening an-
nular air gap 63 of a predetermined width, when the coil
35 is de-energized and the armature member is in its
released or disengaged position shown in FIG. 1. The
armature member 22 is axially shiftable away from the
pole structure 17 by spring means comprising spring de-
vices 63 located on the plain stem portions 33b of the
axial guide pins 53.

The spring devices 63 are subject to loading flexure
upon movement of the armature member 22 to its en-
gaged condition relative to the pole structure 17 in
response to energization of the coil 35 and, upon de-
energization of the coil, the unloading flexurc of the
spring devices is effective to shift the armature member
away from the pole structure to its disengaged position.

The spring devices 65 also serve to retain the armature
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member 22 against accidental shifting away from the pole
structure 17, due to vibration effects or other such causes.

The spring devices 63 are provided in suitable number,
in this case three such devices located on the three guide
pins 53 of the carrier 26, and are distributed in a bal-
anced or symmetrical arrangement around the rotation
axis of this carrier. The spring devices 65 arc all of the
same form and therefore only one of these devices need
be described in detail.

As shown in the drawings, the spring device 65 com-
priszs a generally flat body portion 66 having a central
opening 67 through which the guide pin 53 extends and
springable arms, in this case two such arms 68 and 69,
connected with the body portion 66 and extending out-
wardly therefrom on copposite sides of the axis of the
guide pin. The body portion 66 comprises two co-planar
segments €6a and 66b lying on opposite sides of the cen-
tral opening 67 and connected by a pair of edge flanges
74 formed by axially deflected edges of the body portion
656. The spring device 65 also comprises gripping ele-
ments 71 which, in this instance, are in the form of radial-
lug portions on the body portion 66 at opposite sides of
the opening 67, and abutment members or lugs 72 formed
by pairs of axially deflected outer end portions of the
body portion 66.

The spring device 65 is mounted on its associated guide
pin 53 by the gripping engagement of the gripping ele-
ments 71 with the plain stem portion 53b. These
gripping elements extend in an inclined relation to the
axis of the guide pin 53 and have arcuate free end por-
tions forming collar-like segments 73 which bear against
the cylindrical outer surface of the guide pin. The
gripping elements 71 are here shown as having an axially
converging inclination in a direction axially of the guide
pin 53 and away from the coupling member 13.

By reason of this inclination of the gripping elements
71, these clements will have a more effective gripping
action to resist axial shifting of the spring device along
the guide pin 53 in a direction away from the clutch
member 13, which is the disengaging direction of move-
ment of the armature member 22, than for axial shifting
of the spring device along the guide pin in the opposite
direction, In other words, the gripping elements 71 are
more effective in preventing shifting of the spring device
65 along the pin 53 in a direction to increase the width
of the air gap 63 and are less effective in preventing such
shifting of the spring device in a direction to decrease the
air gap width.

The arms 68 and 69 of the spring device 65 are of a
relatively reduced width as compared with the body por-
tion 66 so as to be resiliently flexible and constitute spring-
able portions subject to flexure by or during the axial
shifting of the armature member 22. The arms 68 and
69 have the outer end portions 68a and 6%a thereof bent
in a reverse direction, that is, to extend generally radially
back toward the guide pin 53. By reason of this bent
condition of the arms 68 and 69, these arms have a hook-
like shape and the end portions 68a and 6%a lie in an
axially adjacent relation to the body portion 66 and are
engageable by the adjacent surface of the hub portion 48b
of the armature assembly 52.

The hub portion 48b of the armoture assembly 52 is
provided with keeper means for establishing an opsrative
conneciion between the armature assembly and the spring
devices §5 and which keeper means is here shown as com-
prising strap-like keepers 75 formed by axially deflected
portions of the support member 48 and having associnted
keeper rece 76 in which the frec end portions 63a and
G%a cf the spring arins wnd 69 are engaged.  The pairs
of abutment Jups 72 extend toward the hub portion 4€b
of the armature assembly o that the free ends of 1‘11 :

fires lie on bm,m!te sides of the arm poritions &3a and 62a
and are engasenble by the adjacent surface of the hvuh
portion upon {lexure of thess arm po rticnsg Tor a sufiicient
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amount to result in a closing or taking up of the inter-
vening space 77.

From the construction shove described for the spring
devices 65 and the relation thereof to the armature assem-
bly 52 and the guide pins 53, it will be seen that upon
energization of the magnet coil 35 and resulting move-
ment of the armature member 22 into engagemeat with
the pole structure 17, the orms 68 and 69 of the spring
devices will be flexed by the thrust of the hub portion
48b thereagainst. This produces a flexure loading of the
arms 68 and 69 such that, upon de-energization of the
coil 35, the arms will tend to assume an unloaded con-
dition and will push the armature member 22 away from
the pole structure to its released or disengaged position
shown in FIG. 1. During the loading of the arms 68 and
69 in response to the energization of the coil 35, the grip-
ping elements 71 normally prevent axial shifting of the
spring devices 65 toward the left along their guide
pins 53.

If there is any tendency for the armature member 22
to be accidentally shifted away {rom the pole structure
17 beyond the predetermined width of the air gaps 63
when the coil 35 has been de-energized, as by reason of
vibrations or the like, the arms 68 and 69 will be sub-
jected to a loading flexure in the opposite direction, that
is, by a pulling force applied thereto by the keeper ele-
ments 75. The resistance of the arms 68 and 62 to such
flexure by this pulling force causes the armature member
22 to be retained in the desired air gap relation to the pole
structure 37. Axial shifting of the spring devices 65
toward the right aleng the guide pins 53 by such a pulling
force applied to the arms 68 and 69 is resisted by the
gripping engagement of the gripping clements 71 with the
guide pins.

if wear occurs on the co-operatively engageable sur-

ace portions of the coupling members 13 and 14, such as
wear of the friction lining 59 resulting in an increase in
the width of the air gap 63, the spring devices 65 will
function automatically to reposition the armature mem-
ber 22 relative to the pole structure 17 to restore the air
gap to its desired predetermined width. To explain the
accomplishment of this automatic adjustment it is pointed
out that the loading flexure of the arms 68 and 69, in re-
sponse to energization of the coil 35, is a greater amount
when the air gap 63 has increased in width and results
in the abutment lugs 72 being engaged by the adjacent
foce of the hub portion 48b.  The spring devices 65 are
thereby pushed along the guide pins 33 toward the left
as the armature member is pulled into its engaged posi-
tion against the pole structure 17. This sliding of the
spring devices 65 along the guide pins 53 repositions the
spring devices thereon, so that when the coil 35 is de-
energized and the armature member 22 is moved away
from the pole structure 17 by the unloading of the spring
arms 68 and 69, the air gap 63 will be restored to its
desired predetermined width.

The gripping action of the clements 74 on the guide
pins 53 is such that no appreciable amount of shifting of
the spring devices toward the left on the guide pins takes
place during normal flexing of the spring arms 68 and 69.
If the width of the air gap 63 has increased and the
spring arms 68 and 6% are subjected to a greater than
normal loading as the result thereof, the gripping action
of the elements 71 will be overcome and will permit the
above-mentioned slidable adjustment of the spring de-
vices on their guide pins 53 in response to such increased
loading of the arms 68 and 69. The direction of the in-
clinztion of the gripping elements 71 is such as to facili-
tate the sliding adjustment of the spring devices 65 on the
guide pins 53 in the direction to restore the air gap 63
1o the desired predetermined width, and is also such as
to have a relatively greater gripping action on the guide
pins for always preventing accidental shifting of the arma-
ture member 22 in a direction away from the pole struc-
ture 17.
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FIGS. 5 to 9 inclusive of the drawings show an electro-
magnetic coupling 80 which is usable in the same manner
and for the same purposes 2 the coupling 10 and whose
coupling member 81 is of a construction substantially
identical with that of the coupling member 13 and, ac-
cordingly, the corresponding parts have been designated
by the same reference characters. The coupling member
82 differs from the coupling member 14 in one respect
in that the guide pins 83 have threaded portions 84 in
fixed engagement in the armoature member 85.  The guide
pins 83 are slidable in bushings 86 mounted in openings
of a rotatable carrier 87 whose hub 89 is secured on the
shaft 88 by means of a key §9a¢. Tn the construction just
described, each pin 83 and its associated bushings 86
co-operate as relatively slidable guide shaft and guide
sleeve elements.

The guide pins 83 are provided with abutment shoul-
ders 96 which are engageable with annular abutment
faces 91 of the carrier 87 and, in the initial or unwarn
condition of the coupling 83, prevent axial shaifting of the
armature member 83 away from the pole structure 17

eyond the distance corresponding with the desired pre-
determined width of the air gap 3. When wear has
taken place at the co-operating faces of the pole structure
17 and armature member 85, the shoulders 89 will no
longer be engageable by the armature member, but the
desired predetermined width of the air gap 63 will be
automatically maintained or restored by the functioning
of the spring devices 93 as will be explained hereinafter.

The coupling 8% differs from the above-described cou-
pling 18 in another respect in that the spring devices %3
are of a different form than the spring devices 65 and
are provided in association with the guide pins 83 for
producing the disengaging movement of the armature
member 85 and for controlling the automatic re-establish-
ment of the desired width of the air gap 63. The spring
devices 93 are of ring-shaped form, as shown in FIG. 7,
and each comprises a generally flat washer-shaped body
portion 94 and arcuately cxtending springable portions
or arms 95 carried by the body portion and disposed ia
a group extending therearound. The spring device 93
also comprises gripping elements in the form of stbstan-
tially radially extending lugs or fingers 96 separafed by
angtlarly spaced recesses 105 extending inwardly from the
body portion 94 and engageable with the associated guide
pin 83.

The spring arms 95 are formed by partially sheared
porticns of the bedy 94 so os to have their rear ends
integrally connected with the cuter scgmenis $da of the
body portion while their outer ends 95a are disengaged
from the body portion for a substantially free axial move-
ment relative thereto. The outer end portions $3a are
axially offset frem the plane of the body portion 84, as
shown in FIGS. 6 and &, so as to be subject to loading
flexure when the armature member 83 is moved to its
engaged position against the pole structure 17 by the ener-
gization of the magnet coil 35.

To accommodate the spring devices 93, the carricr 87
is provided with axially facing counterbores 98 in the
outer or remote side thereof and which counterbores are
in o substantially coaxial relation to the guide bushings
86. The spring devices 93 are located in the counter-
bores 98 with the free end portions $3a of the spring
arms 95 seating against the annular bottom surface or
wall 99 of the counterbores, The spring devices 83 arc
retained in the counterbores 98 by flat relainer rings 168
which are locked in the counterbores in an axtally spaced
relation to the wall 29 by a deflected edge portion 161
of the carrier 87. The annularly spaced segments 94
of the spring devices are in seating engagement with the
retainer rings 190 and the gripping elements 96 are in
gripping engagement with the guide pins 83.

From the construction of the spring devices 93 as
above described and their location in relation to the
carrier 87 and the guide pins 83, it will be scen that when
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the armature member 835 is pulled against the pole
structure 17 upon energization of the coil 35, the guide
rins 83 will slide toward the 1¢ft in the bushings 85 and,
by reason of the gripping engacement of the elemonis 05
with the guide pins, this movement of the guide pins
will cause the body portion $4 to be carried along with
the guide pins to preduce a loading flexure of the arcuate
spring arms 93, When the coil 35 is de-encrgized, the
spring arms 95 will tend to assume an unloaded condition
and will flex in the oprosnt» direction to (.pply a pulImﬂ
force to the guide pin 83, through the gripping enzuge
ment of the elements 26 with the latter, to thereby move
the armature 85 member away from the pole struc-
ture 17.

The gripping elements 9% have a more effective gripping
action on the guide pins 83 for resisting movement of the
euide pins through the central opening of the spring
devices toward the right than for movement of the guide
pins through the central opening toward the left. Nor-
mually no relative sliding between the guide pins 83 and
the gripping elements 85 takes place but, if wear occurs
in the coupling resulting in an increase in the width of
the air gap 63 the loading of the spring arms 95 wil!
be greater than normal and the gripping engagement of
the elements 96 on the guide pins will be overcome
and the spring devices 93 will permit relative sliding of
the guide pins 83 toward the left for restoring the air
gap to the desired predetermined width,

The gripping elements %5 are inclined relative to the
axis of the guide pins 83 so as to have a converging
inclination toward the armature member 85 as shown in
FIGS. 6, 8 and This convergent inclination of the
gripping elements 96 in this direction permits the guide
pins 83 to move more readily toward the left in sliding
engagement with the gripping elemenis than in the op-
posite direction so that, whenever the arcuate spring
arms %5 are subjected to the abnormal flexure on account
of an increase having occurred in the width of the air
cap 63, the gripping engagement of the elements 96 on
the buide pins 83 will no longer prevent sliding of the
cuide pins relative to these elements and th’]eupon a
sufficient sliding of the guide pins relative to the gripping
elements will taks place to reposition the armature mem-
ber 83 relative to the pole siructure 17 to restore the
air gap to its desired predetermined width. The grinpinn
engagement of the elements 95 on the guide pins 83 is
always sufficient to cause shifting of the armature mem-
ber 85 away from the pole structure 17 by the unloading
flexure of the spring arms %5 when the coil 35 is de-
energized.

From the accompanying
detailed description it will

drawings and the foregoing
now be rendily understood
that this invention prov.’c e3 a novel construction for an
eleciromagnetic coupling or the like by which the spring
means of the coupling will be automatically effective to
reposition the armature member, in the event of the occur-
rence of wear, to restore the air gap to its desired pre-
determined width. It will now also be seen that this
invention has provided for use of the spring means of
the magnetic coupling for preventing accidental move-
ment of the armature member away from its associated
pole structure. Additionally, it will now be undersiood
that this invention has provided a novel electromognetic
coupling or the like in which these characteristics have
been achieved by the usc of spring means of a very simple
and practical form.

Although the electromagnetic couplings of this in-
vention have been illus cribed herein to a
somewhat detailed extent it will be uade 1s tood, of course,
that the invention is not to be regarded as bung limdted
correspondingly in scope but Includes ali changes and
modifications coming within the terms of the claims
heoreof.

Having LRE’]*‘I‘H“C(! ny

Tt inan clectrony

invention, T claim:
ciic coupling or the like, u rotut-
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able pole structure having energizing magnet coil nicans
associnled therewith for energization thercof, a rotatable
armature for co-operation with said pole structure and
being axially shiftable into a torque transmitting coupled
relation thcreto in response to energization of said coil
means. said pole structure and armature being conjointly
rotatable during said coupled relation and relatively
rotatable when said coupled relation is released, shaft
means connected with said pole structure and armature

and comprising urwmg and driven shafi members having
a common mial?oq axis, means providing a rolativc drivc

member includmg gmue means comprmnp I‘“LIUV ly
ably co-operating guide slecve and gmdf‘ shaft elements
for guiding the axial movement of said armature, and a
combined armature return and air gap adjusting spring
having outer and inner springable and gripping portions
disposed in an offset relation in a direction transversely of
said rotation axis, said outer springable portion being sub-
ject to loading flexture in response to axial movement of
said armature into said coupled rclation with said pole
structure, said spring being mounted on said guide shaft
element by a gripping engagement of said inner gripping
portion therewith, said gripping engagement being resist-
ant to relative sliding between said inner gripping portion
and said guide shaft element and the resistance to said
relative sliding being greater than the rcsistance of said
springable portion to said loading flexture.}

[2. In an clectromagnetic coupling or the like, a rotat-
able pole structure having energizing magnet coil means
associated therewith for energization thergoh a rotatable
armature for co-operation with said pole structure and
being axially shiftable into a torque trans m]mrg coupled
relation thereto in response to energization of said coil
means, said pole structure and armature being conjointly
rotatable during said coupled relation and relatively
rotatable when said couplad relation is released, a torque
connection and armature support means for said arma-
ture including guide means comprising a group of slidably
co-operating pin and sleeve elements for guiding the axial
movement of said armature, and spring means for causing
disengaging movement of said armature relative to saic
pole structure in response to de-energization of szid coil
means comprising spring devices located on the respective
guide pin elements, each of said spring devices comprising
gripping means in gripping and slidable engagement with
the associated pin element and yieldable armis subject to
loading flexure in response to axial movement of sail
armature into said coupled relation with said pole struc-
ture, said spring devices being mounted on their asso-
ciated pin elements by the gripping engagement of thzir
gripping means therewith and said gripping engagement
being resistant to relative sliding beiween said gripping
means and pin elements with a force greater than the
resistance of said arms to said loading flexure.}

[£3. An electromagnetic coupling or the like as defined
in claim 2 in which said gripping means of each spring
device comprises spaced gripping poriions in a substantial-
Iy balanced distribution around ihc axis of said associated
pin element, and wherein said arms are located outward
of said gripping portions and are disposad in balanced
distribution around said axis. 3

EF4. In an electromagnstic coupling or the like, a ro-
tatable pole structure having en°rg1zmn magnet coll means
associated therewith for energization thereof, a rotatuble
armature for cooperation with said pole struciure and
being axially shiftable into a torque transmitiing coupled
relation thereto in response to energization of said coil
means, said pole structure and armature having a com-
mon rotation axis and being conjoinily roiatable during
said coupled relation and relatively rotatable when said
coupled relation is released, a terque conncciion and
armature support means for the armature including gukde
means for guiding the axial movemenis of said armature,

said guide means comprising relatively slidubly co-operai-
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o
ing guide sleeve and guide shaft elemenis, and a com-
bined armature reiurn and air gap adjusting spring hav-
ing outer and inner springable and gripping portions dis-
posed in an offset relation in a direction transversely of
said rotation axis, said outer portion comprising spring-
able arms subject to flexure loading in response to axial
movement of said armature into said coupled relation
with said pole structure, said spring being mounted on
said guide shaft element by a gripping engagement of
said inner gripping portion therewith, the expansive action
of said arms being effective to move said armature away
from said pole structure upon de-energization of said coil
means, the gripping engagement of said gripping portion
with said guide shaft element providing a holding force
effective to substantially prevent relative axial sliding
therebetween for a predetermined loading of said arms
and ineffective to prevent such axial sliding for locading
of said arms in excess of said predetermined loading.§

5. In an electromagnetic coupling or the like, a rotat-
able pole structure having energizing magnet coil means
associated therewith, a rotatable armature spaced from
said pole structure by an intervening air gap of predeter-
mined width and being axially shiftable into a torque trans-
mitting coupled relation with said pole structure in re-
sponse to energization of said coil means, said pole struc-
ture and armature having a common roiation axis and
being conjointly rotatable during said coupled relation
and relatively rotatable when said coupled relation is re-
leased, a torque connection and armature support means
for the armature including guide pin means comprising
a group of pins for guiding the axial movement of said
armature, and spring means for causing disengaging
movement of said armature relative to said pole structure
in response to de-energization of said coil means com-
prising spring devices located on the respective guide
pins, each of said spring devices having a gripping means
comprising spaced gripping poriions and also having
yieldable arms subject to loading in response to axial
movement of said armature into said coupled relation,
said spring devices being mounted on their associated pins
by the gripping engagement of said gripping portions with
said associated pins and said gripping engagement provid-
ing a holding force effective to substantially prevent axial
sliding between said gripping poriions and associated pins
for all loadings of said arms up to a predeiermined value,
said gripping portions and pins bzing relatively slidable
for automatically re-establishing the predetermined air
gap width in response to loading of said arms in excess of
said predetermined value.§

6. In an electromagnetic coupling or the like, a rotat-
able pole structure having energizing magnet coil means
thereon, a rotatable armature for cooperation with said
pole structure and being axially shifiable into a torque
transmitting coupled relation thereto in response to en-
ergization of said coil means, said pole structure and
armature having a common rotation axis and being con-
jointly rotatable during said coupled relation and rela-
tively rotatable when said coupled relation is released,
a torque conmection and armature support means for
the armature including guide pin means for guiding the
axial movement of said armature, spring means com-
prising a body spaced relative to said armature and hav-
ing gripping portions in gripping and slidable engage-
ment with said pin means and springable arm portions
subject to loading in response to axial movement of
said armature into said coupled relation, the expansive
action of said springable arm portions being effective
to move said armature away from said pole structure
upon de-energization of said coil means, and thrust ele-
ments extending into the space between said armature
and body and effective to transmit thrust to the latter
for causing sliding of said gripping portions on said pin
means.

7. An electromagnetic coupling or the like as defined
in claim 6 in which said thrust elements comprise pro-
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jection means carried by said body and extending toward
said armature for engagement by the latier.

8. A clutch or the like comprising, a rotatable pole
structure carrying an energizing magnet coil means, a
rotatable armature axially shiftable relative to said pole
structure, co-operable faces on said pole structure and
armature and separated by an intervening air gap, fric-
tion means effective between said pole structure and
armature upon axial shifting of the latter into a coupled
relation with the pole structure by the energization of
said coil means, said pole structure and armature hav-
ing a common rotation axis and being conjointly ro-
tatable during said coupled relation and relatively ro-
tatable when said coupled relation is released, a torgue
connection and armature support means for the arma-
ture including a group of guide pins for guiding the
axial movement of said armature, spring means for caus-
ing disengaging movement of said armature relative te said
pole structure in response to de-emergization of said
coil means comprising spring devices located on said
pins, each of said spring devices having a gripping means
in gripping engagement with the associated pin and
springable arm means subject to loading in response to
movement of the armature into said coupled relation
with said pole structure, said gripping means having a
gripping action on said associated pin for resisting sepa-
rating movement of said armature away from said pole
structure beyond a given separating movement resulting
from the unloading of said springable means, said gripping
means comprising radial-lug portions of the spring device
whch are inclined in the direction of the axis of the as-
sociated pins so that the gripping action on said asso-
ciated pins is increasingly effective in response to sepa-
rating movement of said armature beyond said given
separating movement.

9. In a clutch or the like, a rotatable pole structure
carrying an energizing magnet coil means, a rotatable
armature axially shiftable relative to said pole structure,
co-operable friction faces on said pole structure and arma-
ture and separated by an intervening air gap of prede-
termined width, a group of guide pins for guiding the
axial movement of said armature and being rotatable
therewith, keeper elements on said armature, and spring
devices cach comprising a body provided with a gripping
means and mounied on one of said pins and a flexible
arm projecting from said body and having a co-operating
engagement with one of said keeper elements for con-
necting said armature with said arm, said arm being sub-
ject to loading flexure by springing thereof in one direc-
tion in response to the movement of said armature into
engaged relation with said pole structure and being
springable in the opposite direciion for resisting move-
ment of said armature away from said pole structure be-
yond the predetermined air gap width, said spring de-
vices being mounted on their associated pins by a grip-
ping and slidable engagement of said gripping means
with said associated pins, said gripping engagement being
resistant to relative sliding between the spring devices
and associated pins with a force greater than the resist-
ance of the arms to loading flexure, said keeper clements
providing keeper recesses and the arms of said spring
devices having free end portions engaged in said keeper
recesses.

10. A clutch or the like as defined in claim 9 in which
said keeper elements provide keeper recesses, and in
which the arms of said spring devices are of hook-like
shape and are engaged in said keeper recesses.

11. In a clutch or the like; a rotatable pole structure
carrying an energizing magnet coil means; a rotatable
armature axizlly shiftable relative to said pole struc-
ture; co-operable friction faces on said pole structure
and armature and separated by an intervening air gap; a
group of guide pins for guiding the axial movement of
said armature and being rotatable therewith; keeper ele-
ments on said armature and each providing a keeper
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recess; spring devices each comprising a body mounted
on one of said pins and a flexible arm projecting from
said body and engaged in a keeper recess; said arm
being springable in one direction for a predetermined
loading flexure of the arm in responmse to a mnormal
movement of said armature toward a condition of cou-
pled engagement with said pole structure and being
springable in the opposite direction for moving said arma-
ture away from, and retaining the latter in a predeter-
mined air gap relation to, said pole structure upon de-
energization of said coil means; and gripping means on
said body and having gripping engagement with said one
pin for resisting sliding of the spring device thereon
upon loading flexure of said arm in either of said di-
rections; said gripping engagement being ineffective to
prevent sliding of said spring device on its associated pin
upon loading flexure of said arm in excess of said pre-
determined loading flexure for automatically re-estab-
lishing said predetermined air gap width when wear of
said friction faces has occurred.

12. A clutch or the like as defined in claim 11 in which
said gripping means is inclined in the direction of the
axis of said one pin and said gripping engagement pro-
vides greater resistance to sliding of the spring device
in one direction along said one pin than in the opposite
direction.

13. In a clutch or the like; a rotatable pole structure
energizable by a magnet coil means; rolatable means
adjacent said pole structure; an armature rotatable with
the rotatable means and axially movable to and from
terque transmitting engagement with said pole structure;
co-operating guide elements on said rotatable means and
armature for guiding the axial movement of said arma-
ture; and spring means effective between said rotatable
means and armature for moving the latter away from
said pole structure upon de-energization of said coil
means and comprising a one-piece plate-type annular
spring having a central opening and an annularly con-
tinuous washer portion extending therearound, and also
having flexible arms extending arcuately around and in-
tegrally connected at cne end thereof with said washer
portion; said arms having free end portions deflected out
of the plane of said washer portion.

14. In a clutch of the like, a rotatable pole structure

energizable by a magnet coil means, a rotatable member °

adjacent said pole structure and having guide openings
therein, an armature member rotatable with said rotatable
member and having pins slidable in said guide openings
for axial movement of said armature member to and
from torque transmitting engagement with said pole
structure, and annular spring devices effective between
said rotatable member and said armature member, means
engaging peripheral portions of said spring devices for
mounting the spring devices on said rotatable member
adjacent said guide openings and in surrounding relation
to said pins, said spring devices having gripping portions
in gripping engagement with said pins for connecting
the spring devices with the latter and springable arms
deflectable against said rotatable member during move-
ment of said armature member toward said torque trans-
mitiing engagement.

15. A clutch or the like as defined in claim 14 in
which said gripping portions are effective to prevent slid-
ing of said pins relative to the gripping portions for all
deflection loadings of said arms below a predetermined
value, sajd pins being slidable relative to said gripping
portions upon deflection loading of said arms above said
predetermined value for resioring said air gap to said
predetermined width.

16. Tn a clutch or the like; a rotatable pole structure
energizable by a magnet coil means; a rotatable member
adjacent said pole structure and having guide openings
therein; an armature member retatable with said rotatable
member and having pins slidable in said guide openings
for axial movement of said armature member to and
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from torgue transmitting engagement with said pole
structure; and ring shaped spring devices effective be-
tween said rotatable member and said armature member
and each spring device having an annularly continuous
body, means engaging portions of the bodies of said
spring devices for mounting the spring devices on said
rotatable member in surrounding relation to said pins;
said spring devices having radial-lug gripping portions
in gripping engagement with the pins for connecting the
spring devices with the latter, and springable arms con-
nected at one end thereof with said bodies and extending
arcuately around the pins and deflectable against said
rotatable member during movement of said armature
member toward said torque transmitting engagement.

17. A clutch or the like as defined in claim 16 in
which said rotatable member has counterbores therein in
associated relation to said guide openings and said spring
devices are located in said counterbores.

18. A clutch or the like as defined in claim 16 in
which the radial-lug gripping portions of said spring de-
vices are axially inclined toward said pole structure.

19. In a clutch or the like; a rotatable pole structure
carrying an energizable magnet coil means; a rotatable
member adjacent said pole structure and having guide
openings therein; an armature member rotatable with
said rotatable member and having pins slidable in said
guide openings for axial movement of said armature
member to and from torque transmitting engagement with
said pole structure; annular spring devices effective be-
tween said rotatable member and said armature member
and each spring device having an annularly continuous
body, means engaging portions of the bodies of said
spring devices for mounting the spring devices on said
rotatable member adjacent said guide openings and in
surrounding relation to said pins; said spring devices
having radial-lug gripping portions in gripping engage-
ment with said pins for connecting the spring devices
with the latter, and springable arms connected at one
end thereof with said bodies and being deflectable against
said rotatable member during movement of said armature
member toward said torque transmitting engagement; and
co-operable abutment elements effective between said
rotatable member and said armature member for limiting
the extent of movement of the latter away from said pole
structure.

20. A dual-purpose armature retracting and gap ad-
justing spring for use in an electromagnetic clutch or the
like, comprising a body having a central cpening adapted
to receive a cylindrical member, radial-lug gripping ele-
ments formed by inner porticns of said body and lying
in an annular series around the periphery of said opening
for gripping cngagement with said member, and spring-
able arms formed by outer portions of said body, said
arms having inncr ends connected with said body and also
having free outer end portions extending inwardly to-
ward said opening.

21. A dual-purpose armature retracting and gap ad-
justing spring for use in an electromagnetic clutch or the
iike, comprising an annular body having a central open-
ing adapted to receive a cylindrical member, radial-lug
gripping elements formed by inner portions of said body
and lying in an annular series around the periphery of
soid opening for gripping and slidable engagement with
said member, and curved springable arms formed by
outer portions of said body and connected at one end
thereof with the body and also having free end portions
Iying in a plane offset from the plane of said body, said
springable arms extending circumferentially of said body
and said free end portions being movable in the direction
in which the axis of said central opening extends in re-
sponse to epringing of said arms.

22. A dual-purpose armature retracting and gap ad-
justing spring for use in an electromagnetic clutch or the
like, comprising a body having a central opening adapted
to receive a cylindrical member, gripping elements formed
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by inner portions of said body and lying in an annular
serics around the periphery of said opening for gripping
and slidable engagement with said member, and spring-
able arms formed by outer portions of said body and
having free end porticns lying in a plane offset from
the plane of said body, said springable arms being re-
versely bent and disposed with their free end portions
extending inward toward said opening, said spring also
corprising abutment elements projecting from said body
on opposite sides of said opening and extending in the
direction of the central axis of said opening.

23. In a magnetic torque producing device, the com-
bination of, two relatively rotatable rings adapted to be
drawn into axial gripping engagement, magnetic means
for drawing said rings into abutment under a predeter-
mined force, one of said rings being axially fixed, a mem-
ber supporting the other ring for axial sliding along the
member into and out of abutment with the fixed ring,
an annulus of resilient sheet metal engaging said member
and having an axially projecting inner flunge, a plurality
of angularly spaced recesses interrupting said flange
and extending outwardly partially across the annulus,
whereby to form a plurality of radially flexible sectors
frictionally gripping sald other ring, and a plurality of
tangentially projecting angularly spaced resilient fingers
rigid with said annulus and bearing at their free ends
aguinst said member, said fingers being flexed during
magnetic attraction of said rings together under said force
and acting upon release thereof to separate said rings
by a predetermined gap.

24. A magnetic torque producing device as defined in
claim 23 in which said annulus is a continuous rigid ring.

25. A magnetic torque producing device as defined in
claim 23 including an abutment acting positively to limit
the extent of separation of said rings by said fingers.

26. In a magnetic torque producing device, the com-
bination of two relatively rotatuble rings adapted to be
drawn into axial gripping engagement, magnetic means
for drawing said rings into abutment under a predeter-
mined force, a rotatable member carrying one of said
rings in axially fixed relation, another rotatable member
supporting the other ring for axial movement into and out
of abutment with the fixed ring, an annulis of resilient
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sheet metal having a plurality of circrnferentinlly spaced
radially flexible sectors projecting axielly from its inner
periphery, and a pluvality of tangentially projeeting angi-
{arly spaced resilient fingers rigid with said annulus, said
fingers and radially flexible seciors coacting under flexure
between said movable ring and said other rotatable sup-
porting member during magnetic attroction of said rings
together to separate said rings by a predetermined gap
upon release of said magnetic aitraction,

27. In a magnetic torque producing device, the com-
binction of, two relatively rotatable rings adapted to be
drawn into axial gripping engagement, magnetic means
for drawing said rings into abutment under a predeter-
mined force, one of said rings being axially fixed, a mem-
ber supporting the other ring for axial movcment into
and out of abutment with the fixed ring, ean annwlus of
resilient sheet metal having a plurality of circumferen-
tially spaced radially flexible sectors projecting axially
from its inner periphery, and a plurality of resilient
fingers coupled together in circumferentially spaced rela-
tion with said annulus and extending tangentially and
axially therefrom, said tangential fingers and said radially
flexible sectors coacting through said annulus under
flexure between said other movable ring and its support-
ing member during magnetic attraction of said rings to-
gether to separate said rings by a predetermined gap
upon release of said magnetic attraction.
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