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MAGNETIC TORSIONAL OVERLOAD CLUTCH
Jacob Rabinow, Bethesda, Md., assignor, by mesne as-
signments, to Control Data Corporation, Minneapolis,
Minn., a corporation of Minnesoia
. Filed Apr. 29, 1963, Ser. No. 276,309
9 Claims. (Cl 192—56)

This invention relates to clutches and particularly to
overload clutches designed. to release the input driving
force ‘from the connected load when a predetermined
torque occurs across the clutch,

The number of different mechanical and magnetic over-
load release devices that are commercially available
and/or described in prior patents is too large for a dis-
cussion of each type. However, U.S. Patents No.
2,068,260 and 2,893,530 are particularly inferesting, and
they are discussed later. In general, though, the ulti-
mate objective of an overload clutch is to disconnect the
load from the driving force when the torque across the
clutch reaches or exceeds the torque for which the clutch
is designed or adjusted.

An object of my invention is to provide an overload
release clutch whose construction enables the clutch to
operate in a novel manner in achieving the ultimate pur-
pose of releasing upon overload.

My. overload release clutch can be thought of as a pair
of serially connected clutches of the mechanical and mag-
netic types, to enable me-to use each in the capacity for
which it is inherently better suited.. A mechanical clutch
{e.g. tooth, pawl, etc.) handles heavy loads without slip-
ping, generates no heat, etc.; while a magnetic clutch is
more easily released, is quiet upon overload and engage-
ment, provides better torque-overload control, etc. Al-
though my overload release clutch can be considered as a
pair of serially connected clutch devices, the embodiments
of my invention are each constructed as a self-contained
three-element overload clutch, where each element is co-
axial and capable of rotational motion. Two of the ele-
ments (arbitrarily called first and second) are mechani-
cally coupled while two of the elements (second and
third) are magnetically coupled. The magnetic coupling
functions upon overload to allow @ limited amount of
relative rotation between the second and third elements.
This relative rotation is.responsible for the mechanical
decoupling of the clutch (first and second members).
Thus, my clutch uses the magnetic feature only a torque
limiter, relying on mechanical means to establish and
break the drive connection between the driving and driven
members. ,

One of the advantages derived from my arrangement
is that upon release, the driving element or member can
easily be made to be “free running,” ie. rotate freely
when the clutch disengages. - Another advantage is that
ny clutch can be made in simple designs, using a “break-
‘away” magnet arrangement as a torque limiter so that
for a given magnetic field strength, higher torque is pos-
sible than with the more common magnetic coupling de-
signs which rely on magnetic shear forces and friction to
transmit torque. This is discussed below.

My magnetic torque limiter can be constructed of a
permanent magnet or an electromagnet attached to one
of the clutch elements, e.g. the “third” element, and a
magnetizable part (the armature) fixed to the second ele-
ment. When the clutch is driven,-the driving force is in
a direction which tends to separate the magnet and arma-
ture, and the driving force is substantially parallel to the
magnetic attraction holding the magnet and armature
together. Thus, my magnetic torque limiter uses the mag-
netic “break-away” principle where the force tending to
separate the armature from the magnet is a tangent force
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approximately (or exactly) parallel but in the opposite
direction to the magnetic attraction between the magnet
and armature.

One of the important objects of my invention is to
provide an overload clutch which disengages quickly and
with certainty when the rated torque of the clutch is
exceeded. In the operation of most overload clutches a
torque condition is experienced where there is uncer-
tainty during disengagement, for instance if the torque
remains approximately at the rated value. However,
with my break away magnet arrangement, the magnetic
attraction is greatest when the armature engages the mag-
net. At the instant that the torque across the cluich is
-sufficient to separate the magnet and armature a gap is
introduced (or increased in some embodiments) so that
the attraction force across the magnet and armature de-
creases instantly and sharply, allowing the separation to
be more easily achieved and thereby causing the gap to
increase with a corresponding further reduction in at-
tractive force. The result is that with my clutch the
torque limiter is engaged with maximum force during
normal operation, and when an overload condition is ex-
perienced (armature and magnet just start-to separate)
the attraction decreases sharply and quickly. Another
way to express this feature is this: while the clufch is in
normal operation the torque rating is as designed. But
as soon as the magnet and armature begin to separate,
the gap introduced (or increased) between the magnet
and armature drastically and suddenly reduces the at-
traction between the magnet and armature, and thus the
separation becomes easier and easier, as though the torque
‘rating of the clutch were much Iower.

- As indicated before, when my torque limiter experi-
ences an overload, the second clutch member is rotated
with respect to the third member (due to its mechanical
coupling with the first or power-operated member). The
relative rotation (a few or more degrees) is responsible
for disconnecting the mechanical connection, e.g. remov-
ing a dog, teeth, pin, etc. from its coupling position be-
tween the first and second members. Thus, the clutch
releases, i.e. no force is transmitted from the first to the
second members.

There seem to be very few overload clutches using
break-away magnets, as .the large majority of overload
clutches are mechanical or electromechanical, using
means other than break-away magnets as the torque limit-
ing device.. Indeed, I am unaware of any free running

-overload clutches which use permanent magnets as a mag-

netic torque limiter U.S. Patent No. 2,068,260 discloses
an electromagnetic release clutch capable of running
freely upon release. However, the clutch disclosed in this
patent is a two element device where the pole pieces must

axially move relative to each other upon clutch-overlecad

thereby introducing the requirement of axial as well as
rotational motion of the magnets. Also, when the clutch

1is disengaged, some means must be provided for maintain-

ing the drive and driven elements separated from each

-other, otherwise the clutch disclosed in this patent will
- probably attempt to reengage continually upon overload.

In Patent No. 2,068,260 the required means to prevent
the obvious chattering of the clutch are slip rings which
also function as a switch for the coils of the electromag-
net. Thus, the design of the clutch disclosed in this

patent, although using break-away magnets, requires that

the magnets. be electromagnets. As will be seen later,

I use permanent magnets as a torque limiting device to

allow a mechanijcal ¢lement, for example a set of testh

‘or a tooth pawl, to decouple my clutch. Thus, I can use

either electromagnets or permanent magnets in my clutch

‘and I do not require electrical switching as in Patent No.

2,068,260. :
Another patent disclosing a break-away electromagnet
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is- Uu Patent No 2 893 530 This patent discloses a

magnetic -torque- limiter “with- only - two- elements: which

are arranged to provide a torque.limit for industrial- ma=- -

chines, das power-presses.

short ‘radial spokes.

elements' are- thagnetically ¢oupled;. and ‘the-rim -spokes:

* pull -the 'hub spckes.:
spokes breaks -away from the other set.

- Although the clutch described in Patent No. 2,893; 530

,probably serves its intended purpose,

how the magnetic torque limiter- disclosed -in"this patent

can be constructed as a free running device which is under-

stood to- mean that upon release, the power input-mems=

ber. is: free- to: rotate continually,: The spoke. arrange-"-
ment .in Patent No; 2:892;530 does not aliow. free Tota-
tion iin’ this manner, and in fact, rubber-bumpers. are pro--
- - vided- for-the- break-away spokes when they contact the: -

"adjacent faces: of the -adjacent spokes:upon. .separation
from: the- electromagnets.:

One element. is constructed as+
the:Tim of.a wheel with short radial spokés,and the other-~

element is constructed as-the hub of a wheel, also:with .
) The . faces of the spokes of the two ::

it “is. not" evident -

~Accordingly, the importance

Thus, upon- overload one: set of
10

15

20

‘of a three-element clutch-where-two elements are mcchanl- :

cally ‘coupled and two:elements: are magnetically ‘or elec-
tromagnetically ‘coupled '(to act as a torque limiter) ~be-
--comes: further evident.. :

25:5

- zAnother-.object of -my 1nventxon is to. nrovrde a free :

runnmg ‘overload clutch “having -at least three elements
or members when ‘the first and second . members are cou-

pled by mechanical means and the second and third mem- "~ -
.30

bers are coupledto form'a magnetic torque lmiter which

ailows: limited relative rotation: between  the-second-and

third - members upon clutch -overload; and  this limited
relative rotation is used for the mechamcal dxsengagement
-of the first'and:second members:

Another ObjCCt ofmy invention is to provide an-over-

load clutch as above, wherein the magnetic torque limiter

Jincludes-at -least ‘one magnet and armature arranged:ta

5 4 e

of a:magnetic -overload clutch.

~ Other. objects- and-features. of; unportance w1ll become Bt
. apparent in: following the descrxptron of- the 1llustrated,,

form:-of ‘the invention,

FIGURE 1i is:a srde elevatlon v1ew of one form of my

FIGURE:4:is a: sectlonal view: s1m11ar to FIGURE 3'
but showing: the clutch: drsengaged :

-as.a means to sense. an adJusted rated toque across the =
clutch -and- thereby - increase -the - Tange:- of operatwenesa

clutch ‘
¢ FIGURE 2 is a sectlonal vrew taken on lrne 2—2 of
FIGURE, 1.. R : :
FIGURE 3 isa sectronal Vlewrftaken on: the lme 3—3 o
- of FIGURE 1:! :

FIGURE S is a sectional:view taken on; the l1ne 5——5; ’

of FIGURE 2.

cation.”

my-clutch; taken on the line 6—=6 -of FIGURE 7.

- - FIGURE 6a is a- fragmentary vxcw showmg the clutch' '
= - of FIGURE:6 d1sengaged S
FIGURE 7.is & sectlonal view taken on the lme 7—7: ‘

of FIGURE 6.

FIGURE: 8 is. a sectlonal v1ew taken on the hne 8—8'
“of FIGURE 6 : E S

FIGU‘{ES, Sl

FIGURE! Sa is a fragmentary v1ew showmﬂ a modrﬁ-; 4

FIGURE: 55 is a fraomentary vrew showmg another iy
‘ modrﬁcatlon )
- FIGURE: 6:is a sectronal view: of another form ot TR

Although my clutches can be drrven from elther end o ,

avoid confusion” I shall comtinte to: refer to the: drive sele= o
ment as the first member- 18, the: interpiediate -element®:

* ~as the second member 12;* and. the ‘driven element, (o~

35

break-away from:each other upon overload.of the clutch -

thereby -permitting:relative- rotation-between itwo-of ‘the ="

“clutch -members; - and ' this relative rotation s used ‘to

490

cause g mechamcal decoupling “of two other elements:’

-of the clutch allowing it to disengage 4
- Permanent magnets” require no electncal power _sup-

ply, deads, -slip rings, etc., ‘and for- that reason they ‘are o
more- desirable: than . electromagnets in - clutches; except
‘in‘-u‘se” adjustment ‘must’ be- made

" where continual or
in the torque:

One of the difficulties in using magnets to” transmit -
large-torques:is that they arg heavy and large, particularly -~ -
if Jarge torques are to be transmitted. - Therefore, an' ini-

‘portant feature of my invention is that I used a _spring- to

50

supplement thé - magnetic attraction in:such a - manner -

that ‘the. spring ‘can.be responslble for ary perceéntage -of
the required-torque “across the clutch: to effect. overload-

releass of the -clutch.: Foi instance, the spring can: ac-;'55
.-‘or -any ‘other percentage - of ‘torque shdring. = The advan-_ -
" tages-are that.the clutch can now Be made as a high torque
device and still -use the .magnet “as. the. ultimate torque-

count for-908%. of the torque and the magnet only-10%;

" sensing device. In the: 90%—10% example; the: effect-is

that *I_have:the same :break away.advantage . using: a:
small magnet:as would -be -obtained using ‘a much larger.
“When the full rated torque is ex- .

-and"heavier magnet.
petienced, the break away magnet. fur*ct:ons quickly and
with cerfainty in the manner deacr'bed befors. - :

Another advanfage of usmg a sprmg in -combination
withia magnet is that the 'spring-can easily. be adjustedf
. to change the torquc tating of the clutch. Sxmrlar adjust-.

“ments’ can’ be obtained by controlling the gap (if any) -

between the magnet and armature, for instance by a screw: 70

60:‘jable the pawl ‘tobe. centrlfugally
(FIGURE 4) at: which tooth 24- 'separates from spling: -
22,7 Spring-34 reacting;on pawl 26 snd member 12 can

45

+is described. later.:
~.Pawl 26 s pivoted: by - pin 8 spannmng the Walls of:

in FIGURES 3-and 4 respectwely, ‘at
%6 ‘and 712 ‘are: respechvely, mechamcall : ¢
~“Pawl 26 has pin .30 which fits = -
©.-in recess 32 (FIGURE 2) -of. member 12 . located nearf T

‘bers ¥2 and. 14 rotate relative’to each ‘other.a few degr

‘ments, described ‘later:: i
--Member 107is’ shown (FIGURES 1 and 5)

with flange 16 adapted 10 be.connectedtoa power source : '
although- any conventional ¢oupler. can:be used-in‘placg-- -
of flange 16, ‘Please .refer. to FIGURES-"G and 4 “The:w.

inner-part-of: ‘member:19-is ‘mounted in:

ing formed-in the second. member 12. which has+a chord-
“'wise- slot <18 ‘opening ‘into the bearing by ‘way of aper-
“ture 20. . First. membeér 10 has a spline - 22 i(or the equiv-: -, -
alent) which receives the tooth 24 of pawl 25 through ="
-aperturs’” 20 when “the clutch'is engaged (FIGURE 3.

“which- the ‘external ‘load is connected) as:third: membef'. o
-14:: As shown best in FIGURES 1-and 5 the: three" mems
bers-are coaxial and capable! of certaln rotanonal MOVes: <

When the clutch is-disengaged (FIGURE 4), tooth 24 i
:separated from sphne 22; but how thls 1s accompnsned f

slot'18 to enable the pawl'to move to'the:

uncoupled (by tooth 24):"
the: adjacent surface of member: 14 However ‘whenm

pin: 3¢ can-move-into clearance 33 in member 14,

pivoted to:the. posmon;:

" be-used-to- supplement the- centrrfugal force wlnch tends S

65

stopor a- shrm operatlve between the magnet and arma-i-

ture.:

Accord1n°ly a “Further object of my mventron is to pro- '
vide afi overload clutch -using "a permanent magnet-in-

combination with other means; as a spring stop,‘or a shim

75

.to swing pawl 26 outwardly.. ==~ S
Member .14 can bs’ prov1ded wrth any smtable means

_(shown schematrcally as spline 35)° (FIGURES 1 and.5)
for: connecting to. an external loady and/or  the. surface,:; -
- of-collar, 38 can be sised: for’ this: purpose. -
vhas a central ‘bore: 37-in ;which’ member 12:1s - dlSDOSCd 5

‘Thére -ars - crrcumferentlally ‘spaced opemngs 46 :in one:= -
face -of :member: 14 :(FIGURE. 2}, and magnetrc radralié'
~arms. 42 fixed t6 member 12 are Hested :in: ropenings.49..
-Magneéts; A4- are’sfixed; as by clamps, _belts “etei- (not, SR
:.shown) to-one wall of each ropemng 40 and the poles of :

-“Member, 14




3,194,371

o 5 A

the magnets confront arms 42. Thus, arms 42 (function-
ing as armatures) and magnets 44 magnetically couple
members 12 and 14. Springs 48 disposed in seats formed
in the armatures or arms 42 and the opposite wall of
openings 40, act to oppose the separation of arms 42
from magnets 44 and also as a means to reengage the
arms and magnets after a torque-overload condition has
caused the arms 42 to separate from magnets 44. The
springs also provide a means to easily adjust the torque-
rating of the clutch by adjusting the springs, e.g. by
turning set screws 49 (only one shown in FIGURE 2)
or by replacing springs 48 with weaker or stronger springs.
An alternate method of adjusting the torque' required
across the clutch to effect clutch-release, is to provide
and/or adjust the gap between one or more magnets 44
and arms 42. For example, I can use a stop such as set
screw 49a (FIGURE 5a) threadedly connected to mem-
ber 14 and having an end against which arm 42a abuts.
A shim 495 (FIGURE 5b) between magnet 440 and arm
42p will serve the same purpose. It is understood that
for gap adjustment, the shim will be replaced with a
thicker or thinner shim 495b.

OPERATION, FIGURES 1-5

Assume that the first member 10 is driven by a power
source, and that a load is connected to collar 38, and that
the clutch is engaged (FIGURE 3). Torque is trans-
mitted from member 10 to member 12 by being mechan-
ically locked thereto through the pawl tooth 24. The
direction of rotation is clockwise, whereby torque is
transmitted from member 12 through its arms 42 to out-
put or load-connected member 14 via magnets 44. The
force across arms 42 and magnets 44 is in a direction
tending to pull or “break” the arms away from the mag-
nets ie. substantially parallel and opposite to the mag-
netic attraction between arms 42 and magnets 44. The
effect of springs 48 is to oppose the tendency of arms 42
to separate from magnets 44.
© Now assume an overload. Member 14 offers too high
a resistance to turning or better, for illustrative purposes,
member 14 stops. Members 10, 12 are still driven by the
motor (or the equivalent). These members rotate (as a
unit) clockwise with respect to member 14, causing arms
42 to break away from magnets 44 and against the com-
pression of springs 48. An important feature of my
clutch is that springs 48 tend to hold arms 42 in engage-
ment with magnets 44 upon initial overload, whereby the
springs can be selected (or adjusted) to oppose the separa-
tion ‘of arms 42 and magnets 44 with a force equal to
any percentage of the full clutch rating. For instance,
if the torque rating of the clutch is 100 foot pounds, the
springs 48 can be selected (or adjusted) to accept 90 foot
pounds before they can compress to allow the arms (42)-
to-magnets (44) coupling to experience the load. Thus,
the magnetic attraction need only be equivalent to 10 foot
pounds of torque (in the arbitrarily selected example) for
a clutch having a 100 foot pound rating.

However, when there is relative rotation (due to over-
load) between members 10-12 and member 14, the rela-
tive rotation positions pawls 26 (because it is rotated
in unison with member 12 and with respect to member
14) so that its spring 34 (if one is used) and/or cen-
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trifugal force moves the pawl pivotally outward (FIG- -

URE 4) with pin 30 entering clearance 33. The eifect
of this is that tooth 24 withdraws from spline 22. The
withdrawal tooth 24 mechanically decouples member 1€
from member 12 and thereby allows member 10 to rotate
free. of member 12. As a result, this mechanically re-
leases the clutch under the overload condition detected
by the magnetic torque limiter.

When the overload condition is corrected, pawl 26 can
be manually (or otherwise, not shown) pushed inward
while member 10 rotates with respect to member 12 (or
vice versa), Alternatively (or in addition) a weak spring
50 (FIGURES 3 and 4) attached to member 14 and bear-

65

70

75
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ing on pawl 26 can be relied on to resiliently return pawl
26 to the position shown in FIGURE 3. Since the over-
load condition is assumed corrected (when the pawl is
returned to a position at which tooth 24 engages spline
22 through aperture 20), arms 42 again engage and hold
against magnets 44. Thus, the magnetic portion of my
clutch is again prepared for further operation.

FIGURES 6-8

In the embodiment of FIGURES 6-8, the first (power
input) member is indicated at 10, the second or interme-
diate member at 12, and the third or power output mem-
ber 14. Member 16 is composed of a shaft having a
clutch element 58 as its inner end, and mounted coaxially
with the shaft 5 of output member 14. Clutch mem-
ber 58 is a disc or shallow cup provided with teeth 60 at
its periphery. The coaxial mounting can be achieved in a
number of ways, one of which is to use bearing 62
(FIGURE 6) in the front plate §3 of member 14, together
with snap rings (one shown at 6§, FIGURES 6 and 6a)
in grooves (not shown) in shaft 10 which confront the
faces of the inner race of bearing 62.

The third member 14 is constructed to be very similar
to member 14 of the embodiments of FIGURES 1-5.
The principal differences is plate 64 (or a spider, not
shown) which is attached to one face of member 14.

Intermediate member 12 is composed of a body having
a cup shape to define mechanical clutch element 76 hav-
ing teeth 71 to engage the aforementioned teeth 60
(FIGURES 6 and 6a). (For a cluich that always en-
gages at the same relative position, as in FIGURE 1, each
set of teeth 60 and 71 can each be replaced by a single
tooth.) An internal structure supports bearing 72 (FIG-
URES 6 and 7) through which shaft 19 extends. Radial
arms 74 are attached to the intermediate or second mem-
ber 12 in the same manner as in the embodiment of
FIGURES 1-5 and, in fact, arms 74 cooperate with per-
manent magnets 76 in a manner precisely the same as the
corresponding arms 42 and magnets 44 of the first em-
bodiment. Springs 78 reacting on arms 74 and the third
member 14 are identical in function and arrangement to
springs 48. Torque rating is adjustable by screws 79
(FIGURE 7) and/or by gap adjustment shown in FIG-
URES 54 and 5b and described before.

In this form of my invention I have interposers 8¢ and
82 attached respectively to second member 12 and third
member 14. Specifically, interposer 89 is secured to the
face of clutch member 7§ opposite to its teeth, and inter-
poser 82 is fixed to the inner face of plate 64, As will
be described below, when interposers 8, 82 are in the
relative position shown on FIGURE 6, my cluich is en-
gaged, and when the interposers slip off each other (FIG-
URE 6a) my clutch is disengaged.

OPERATION, FIGURES 6-8

Assume that my clutch is engaged and is transmitting
torque from member 18 (FIGURE 6) to the output
shaft of member #4. The torque is transmitted in the
following manner: Shaft 16 is rotated (clockwise) (FIG-
URES 7 and 8) and the ‘mechanical coupling members
58, 70 are drivingly connected to each other by the engag-
ing teeth 60 and 71. Force is transmitted by member 78
across the torque limiter (FIGURE 7) consisting of arms
74, their springs 78, and magnets 76 which are fixed to
the power output member 14,

. Upon overload of the clutch (assume that member 14
1s stopped while the input or first member 10 is still driv-
ing), arms 74 (FIGURE 7) begin to separate from mag-
nets 76 (with the same cooperative action of springs 78
as described in connection with spring 48 of FIGURES
1-5) thereby causing relative rotation of members 28, 12
(as a unit) with respect to member 34. This relative ro-
tation of a few degrees or more moves interposer 80 with
respect to interposer 82 so that intermediate member 12
can move axially (FIGURE 6a) by the action of the teeth
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68, 7% tending -to disengags.
fully-disengaged (FIGURE 6a) first member. 1§ and ‘its.
clutch ‘member: §8 rotate freely with: respect. to ‘the re-

mainder- of ‘the clutch. .. For reengagement; first member
19 is stopped -and a tool: (e.z. a screw driver) is’inserted -

between the front plate 64 (FIGURE 6a) and ‘member

“When- these- teeth -become; :

'pawl separates from engagement w1t11 sald engaoementir_

-means and enters said clearance owing to said:relative ro--

12, and member 12-is moved-into engagement with the "

teeth of member 1¢ (FIGURE 6).

It is understood that the description and drawings are’

given by way..of example,-and .that many. changes-and
alterations can be made without departing from the pro-
tection of the following claims.
can be at least partially enclosed in a. casing which -pre-
* vents' the three elements from axially: separating. .

“lar keys, locking rings, eic. can.be-used for: tbe same purs-

pose, as-is well known in the art,-
I claim: ‘
1. A free ‘running. overload clutch:comprising: a ﬁrst

‘rotary ‘member, a second rotary member, and a .third.
said;-members arranged ‘to: transmit:

rotary . member;
torque, torque responsive: means coupling said second and

_third members and responsive o torque-overload to al-.
low relative rotation between said second.and third mem=:

bers, said torque: Tesponsive means. including .a:magnet
and an ‘armature attached to said .second and sdid third
members and. arranged to bieak away from each other

apon clutch overload, “and ‘resilient means ~acting be-:
tween said second and-said thifd members in-a. direction -
“which 'aids said magnet and opposes separatron_of said:
.-armature: and magnet, and coupling means coupling said:
- first ‘member- to_said.second member and responsive:to’

For example, the clutch .

10

Circu-

15

20-

25

said’ Telative ‘rotation ‘due .to :torgue overicad for decou-. -

pling said first-and ‘second member -and thereby permit’

said first'member to rotate free of said second member,:

2. An-overload-clutch comprising a first’ member;-a
second member, and a third mémber, said members being

arranged for rotation, a -magnetic-torque limiting means: -
“coupling said’second and third members and. permitting -

relative rotation therebetween in: response o torque, over:

load, .said magnetic:torque limiting -means including :a

magnet and an armature secured to:said second .and said
third-members and.engaging each other, said magnet and.

40

“tation. which registers said clearance with said p'l.Wl part.:

:4.-An overload clutch: comnrrsmg 1 ﬁrst member,

second member, ‘and ‘2 third member,: said members bemg -
,‘arranged for rotatlon, a rnagnetlc torque hmltmg means: -

coupling sald second and said-third: members and permrt-=; :
ting: relative rotation therebetween in response-to:torque -
overfoad, sard magnetic *orque hrmtmg ameans including
a maonet and - an. armature: secured “to said second-and *
third members: and engaging each: ‘othér; . said - magnet and. *
said armature separating: fromeach other in a:direction:

substantially parallel to the: magnetic attraction therebess: .

“tween: upon clutch overload, means: couphng said firstiand-7
‘said second members. and responsive -to: said: relatlve 10z~

tation to uncouple: said first and. second members,: sald—:j
<oupling means-including a mechanical element sald firgt-—"-

and ‘said: ‘second-members -having: mterlockmg means to v
which said mechanical element ‘is ‘engaged;’ and-means’ .~ -
movably connécting said mechanical element to said sec= . -
- ond member for- movement m a drr\,ctron to separate sard b

~5.°An overload clutch CO'an‘ISlI]g a ﬁrst member a'}; :
second member;sand a third ‘member; said members be=: -

ing. arranged . for :rotation,” a- magnetic ‘torque limiting:
. means couplmg said sécond and: said third imembers and.;-
permitting relanve rotation therebetween: in -Iesponse: to o
tordque:overload; ‘said magnetrc torque-limiting means -

“cluding a magnet and. an-armature’ connected 1o sard se
30-

ond and said third members and adapted to” separate ‘upon
clutch: overload: forces: suﬁ'ment to-separate; the. magnet:
and armature; and resﬂrent means-operative between: said -

armature -and:said third member to.oppose. the tendency"'?tl

of the :magnet: and armature 1£0:separate, a'ld means coll-
pling said first and said-second members ‘and: Tesponsive -
to said relatlve rotatron to: uncouple sard ﬁrst and second :
member. :

6. The: sub,ect matter of claxm 5 Wherem said: resﬂlent

" means including spring. of ‘a.strength-to: accept ‘a.major

part of: the torque:tending. t0:overtoad the clutch.:
.- The: sub]ect matter .of: clalm 6 and means: for ad- :

e ]ustlng said spring.. - - = ;

armature separating from- each other. in a .direction sub=:

. stantially parallel to the magnetic attraction therebetween. ‘

upon clutch overload; resilient.means acting between-said
magnet-and armatuere and transmitting the major portion..-

of the total torque required for overload, and means con-.
. -pling . said first. and second: members and. responsive to -
“said relative rotatlon to:- uncouple said  first” and: second

member;

3. A free-running overload clutch c:ompnsm0 a ﬁrst-

" retary member; “a second:rotary mémber, . and 'a’ ‘third
rotary member,

50

sald “members.  arranged - to :transmit.
- torque, torque responsive mcans coupling said second.and
‘" said third members and résponsive to torque overload-to

55

8. An overload clutch. comnnsmg a self- contamed umt_f—i

‘bhavinga first: member; a second : member; -and & ‘third. - -

-member:arranged.for rot’ttxon, magnetic:torque Jimiting .-~
means: coupling said second. and said third membets and <
permitting ‘refative ‘rotation therebetween: in’ responseto”

torque - overload; said torque ‘limiting: means: inclnding:a.:

~magnet and an.armature engaged therewith, ‘said ‘miagnet "
and said armature’ being attached to $aid second and saad'; bt
third -members Tespectively,. ‘mechanical: couphng meansf»: -
within ‘said -Unit ‘and connected Yo said: first -and: said sec- .
.ond “members. for couphng said firstiand second members,' ;
and said mechanical conpling means bemg ‘Tesponsive to

< said rela‘mve rotatlon to uncoupIe sald ‘irst and sard second

-allow relative Totation between said second and said third.

‘members,. said- torque responsive: means. inclidinga per-
manent magnet and an armature connected to said second: .
.60
each" other :upon- clutch: overload thereby. allowing said .-~

. and' said ‘third: members ‘and :arranged. to:separate . from

relative: rotation, coupling means coupl*‘ng said first: mem:

- ber to said second member and responsive to said relative -

rotation for decoupling said first and second ‘members:
~thereby " permitting said first. member to rotate free of
- said” second .member, said . coupling. means including

pawl movably connected with said .second member: and:
having-a tooth, said first and. said second members hav-
ing engagement means with which said tooth engages to.

couple said first and said second members, and means pro-

.65
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-viding-a clearance for a part of said pawl to enable'said. -
pawl, upon clutch overload; to move: with respect to. said- -~
- first-and said second mfmbers in a manner such thatsaid: -

members :

- 8. The clutch of claim .8 Wherem sa 1d magnet isia per— :
manent’ “magnet, and - means for: ad]ustmg the requlred_
torque at which:said  armature and’ permanent ‘magnet '
scpara.te to perm:t sald relatlve roLatlon T
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