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JACOB RABINOW 1

‘SELF<ADJUSTING CLUTCH OR BRAKE
S -ﬁ§.
D
This in?énfion relates to friction clutches and
brakes, and more particularly to means for keeping the same

in adjustment to compensate for wear.

Clutches and brakes as now constructed must be
taken out of operation and servgced when it 1s necessary td
adjust the same to make up for wear of the friction surfaces
or shoes. This is expensive and troublesome. In order to
avoid the need for frequent adjustment, the throw or relative f;
movement of‘the main parts of the cluteh or brake is sometimes
made substantial. This is undesirable for mechanieal reasons,

and slows the operation or response of the clutoh or brake.

A large throw is particularly undesirable when the clutch is

of the magnetic type, for é greatly increased magnetic excita-
‘tion is required when a substantial spacing.or throw is pro-
vided. In prior magnetic clutches two methods have been-
employed to allow for wear of the clubtch facings. One is to
use a‘very large magnebtic gap so that wear does not make an
appreciable difference in the gap lengbth. The other is to

let the magnetic surfaces touch each other and to let the iron

wear with the friction surfaces. In the first approach, the

reluééanée changes with wear, which is highly undesirable since




the same excitation results in different amounts of pull (and

torque). In the second method, relining is difticult, and

steel is very poor friction material when used against steel.

The primary object of the present invention is %o
generally improve clutches and brakes. A more particular
objeet is to overcoms the foregoing,difficulties by providing
self-adjusting means 5o automatically compensate for excessive
wear. A sbtill more specific object is to provide different

forms of clutech or brake for varied purposes and requirements.

In my clutch the gap is kept near the zero, resulting

in very high magnetic efficiency.

Self-adjusting clutches and particularly brakes are
well known to the art. Bubt, as far as I have been abls to

discover all of the previous techniques have this in common:

the adjustment occurs when the operating "throw'" exceeds a
predetermined valus. That is, for the adjustment to take effect,
the cluﬁch or brake must be released and rs-sngaged. In no
prévious device of this type has automatic ad justment been pro-
vided if the machine remained continuously in the energized
‘coﬁdition. My invention provides automatic adjustment inde-
pendently of whether the clutch is geriodically released and
engaged or whether it remains engaged permanently at full ox

modulated torque.

An important advantage is the small throw for the
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clutch, and when the cluteh is adjusted no inerease in throw
is needed. The wear is oompenéated conbtinuously instead of
in large steps, and the pressure at the friction shoe ls kept
constant. . The adjustment is independent of pressure, and any

¥ eclutch designed for variable pressurs may be adjusted for

desired pressure wholly independentlyvbf the taking up of F;'
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physical wear. Lo

To accomplish the foregoing general objescits, and
other more particular objscts which will hereinafter appear,
my invention resides in the salf-adjusting cluteh or brake
elements, and their relation ons to another, as ars herein-
after mors paftiéularly described in the following specifica-

tion. The specification is accompanied by drawings in which:

Fig. 1 is a longitudinal section through an slectro-

magnetic clutch embodying features of my invention;

Fig. 2 is a similar section through a multiple plate

cluteh;

Fig. 3 is a section through a clutoh combined with a

pulley;(

Fig. 4 is an end elevation of the same looking in
the direction of the arrows 4-4 of Fig. 3;
Fig. 5 is an end elevation of the same looking in

\/‘
the direction of the arrows 5-5 of Fig. 3;

Fig. 6 is a fragmentary ssobion taken approximately
in the plane of the line 6-6 of Fig. 3 showing detent means

$0 prevent overcompensations

Pig. 7 is a section through a cluteh embodying gear

reduction means to facilitate adjustment ‘and to prevent over-

compsensation;

Fig. 8 is a section through a clutch embodying inertia

means to prevent overcompensations;




Fig. 9 is a section through a mechanically operated

multiple disc clutehg

Fig. 94 is a fragmentary view explanatory of a modi-

fication providing for hydraulic or pneumatic operation;

Fig. 10 is a section through a magnetic clutch of

small diameter employing a stationary magnetb;

Fig. 11 is a section through a modification provided

with means to prevent overcompensation;

Fig. 11A is a gsection in the plane of the line 11A-1l4A
of Fig. 113

Fig. 12 is an end elevation looking in the dirsction

of arrows 1l2-12 of Fig. 1ll;

Fig. 13 is a section through a clutch of reduced axial

dimension and employing a stationary magnet;

Fig. 14 is a section through a clutch of the "through

type employing & stationary magnet;

Fig. 15 is a section through a modified cluﬁohior the
nthrough" type;

Fig. 16 is a section through a clutch having a driven

‘part of minimum inertia; and

Fig. 17 is a partially sectioned elevation showing

the application of the invention to a vehicle wheel brake.




Referring to the drawing, and more particularly to

Filg. 9, the clutch assembly there shown comprises a main

driving part 12, a main driven part 14, said parts having
friction surfacss at 16, a control means 18 for engaging or
disengaging the friction surfaces, an adjustment means at

20 to adjust the disengaged spacing at 16, and an adjustment
operating auxiliary for operating the adjustment means 20.

The auxiliary is itself a clutch having two relatively movable
pafts, one indicated at 28 and the other at 24. The part 24

is movable with the main clutch part 14 toward and away from
the other clutch part 22, The parts 22 and 24 of the auxiliary

are normally spaced/from one another, but are moved closer

together ’as the main friction surfaces wear, until finslly
‘the auxiliary clutch parts 22 and 24 engage before the main
friction surfaces angage, and thereby cause the auxiliary to
operate the adjustment means 20 in order to bring the main . ;
friction surfaces toward one another and thereby compensate

for their wear,

In the present case the adjustment means consists
of a thread on hub 26 of the auxiliary part 24, and a mating

thread on plate 14. The direction of the thread is so related

to the direction of ro}%%ion as to move the plate 14 toward

the left as viewsed in ﬁﬁe\drawing. The plate 14 is appropriately
'slidably carried on the shaft 28. 1In the present case this is
done by means of a suitable number, say four, pins 30 secured

in a part 32 which is locked to shaft 28, as by means of set
sorews 34, one of which is shown at 34. The clutch part 12

is arranged to regeive a shaft 36 and may bs secured thsrsto

by means of set screws, one of which is shown at 38. E®Bither

shaft 36 or 28 may be the input shaft, the other then being the

output shaft,




The external control means 1s shown schematically,
it comprising a lsver 18 pivoted at 40 and connscted at 42 to
a pushrod 44 passing through hollow shaft 28 and bearing at
its inner end against the cenbter of auxiliary part>24. While
not shown, it will be understood that a suitable thrust bear-
ing may be disposed therebetween. It will be evident that by
moving lever 18 toward the right the pushrod 44 will be moved
toward the left, bthereby moving the auxiliary part 24 with its
hub 26 and the main clutch plate 14, thus engaging the clutch
and connecting the shafts 28 and 46. By moving the lever 18
toward the left the cluteh pressure isrrelisved and the clutch
disengaged. In some cases the lever may be normally moved in
one direction or %he other by suitable spring means, here
suggested by a spring 46 which causes the clutch to be normally
engaged. By connscting the spring in the opposite direction
the clutch will be normally disengaged. By connecbting a spring
t0 bias the lever in either direction, with the lever unstable
in mid~-position, the clutch will remain either engaged or dis-~
engaged whenever the lever is moved manually toward one side or

the other of dead centsr.

As so far described the clutch might be a single plate
cluteh, but that here shown is a muiltiple plate cluteh, thﬁlpiﬁs
30 earrying not only the plate 14, but also additional inter-

‘ mediate plates 48 and 50, while the main cluteh part 12 carries
not only the friction ring 58, but also additional friction
rings 54 and 56. It will be understood that the rings 52, 54
and 56 are splined to the clutch part 12, as is indicated at
58, This may follow conventional practice and need not be
described in detail, the purposs being to make the multiple
plates of the clutch freely movable axially for engagement or
disengagement, but non-rotatable rslative to the main clubech

part.
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In summary, it will be seen tﬂ?t the complete clutch
assembly of Fig. 9 comprises a first cluﬁéh including relatively
movable parts 12 and 24, a sscond cluteh having relatively
movable parts 22 and 24, and an external control means 18 for
conbrolling the engagement or disengagement of one of the
clutches, in this case the first cluteh 12, 14. The second
clutech 22, 24 1s normally disengaged, but its parts move
toward one another as the friction surfaces of the first
clutch wear, until finally the second cluﬁch 22, 24 engages
before the first cluteh, whereupon the second clutch acts as
an adjustment operating means and drives the adjusting mechanism,
in this case the threaded hub 26 within the threaded disc 14,
in such a direction as to compensate for the wear of the friction

surfaces of the first clutech.

It will be understood that the manually operable
lever 18 shown at Fig. 9 may be replaced by a pedal operated
lever, or by hydraulic or pneuéatic booster means. This is
schematically illustrated in Fig. 94 in which the rod 44!
oorresPOhds to the rod 44 in Fig. 9, the said rod being donnected
to é piston 60 within a cylinder 62. A suitable source of fiuid
under pressurs, either hydraulic or pneumatic, may be connected
thfough'ény appropriate or conventional valve means to the héad
64 of cylinder 62, thereby controlling the opsration of the
pushrod 44°,

Although the present invention is applicabls to a
olutch controlled by any of the aforesaid external means, it
has particular advantage with a so-called "magnetic clutoh®,
that is, a clutch in which the engagement or disengagement is
controlled by magnetic means. The reason for this will become
evident in the following description, for the magnetic means
may itself be used as one of the two clutches making up the

complete clutch assembly.
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Referring now to Fig. 1 of the drawing, the main
clﬁtch consists of relatively movable parts 70 and 72 which
come into friectional enéagement at 74. The control means for
causing engagement or disengagement of the main clubch includes
a magnet, in this case an glectro-magnet coil 76 in a ferrous
body 70, the resulting magnet operating on a ferrous armature 78
connected to the main-clutch part 72 through adjusting means,
here shown as a thread 80. Ieads from coil 76 are brought out
to ﬁpprOpriate slip rings 82 and 84 on the hub 86 of the main
elﬁﬁeh part 70, said hub being adapted to receive a shaft here
indicated at 88, and secured thersto by suitable means such ;
as one or more set screws 90. The clutch part 72 is slidably
keyed to another shaft 92, as by means of key 94. The wearabls
frietion surface or lining is here indicated by a eylindrical

shoe 96 sscured at 98 to the main clutech part 70.

It will be understood that the clutch is disengaged
whenever the magnet coil 76 is de-energized, and that the
cluteh 1is engaged whensver the magnet coil is energized, this
being done through an external control circuit and suitable
brushes, not shown, bearing against the slip rings 82, 84.
BEither the shaft 88 or the shaft 92 may be the driving shaft,
the other being the driven shaft. The normal clutch opsration
proceads until the friction shos 96 wears to such an extent
that when the magnet coil 76 is energized the aimature disc 78
reaches the pole face 100 before the main clutch surfaces
engags, whereupon the armature plate 78 revolves with bthe
main. cluteh part 70 and is sorewed backward on the thread 80
until the main clutoh surfaces at 74 come into driving engage-
ment. This desoription assumes that shaft 88 is the driving
shaft. 1If shaft 88 is the driven shaft the only difference is

that armature plate 78 remains stationary with clutch part 70,

8.




while driven part 72 revolves with shaft 92, but with the same
end result, that is, the direction of the thread is always so
related to the direction of rotation of the shafts as to move
the adjustable part of the clutch in that dirsction which com-

pensates for wear.

The described clutch may be designed for extreme wear
and long life. This is suggested by the dotted line position
72' for the cluteh part 72, showing the large distance over
whidh wear may be teken up. It is important to observe that
throughout the operation of the clutch the actual throw of the
clutch to disengage the same may”ﬁe kept constant and at a
minimum. The necessary ‘movement may be almost imperceptible,
yet wear may be taken up over a long distance, as shown in the
drawing. This agaih is of especial advantage with a magnetic
clutch, for the maghetic clutech works best when the gap between
the armature 78 and the magnet face 100 may be kept small. In
conventional cluteh design there isY; taendency to increase the
throw of the clutch in order to decrease the frequsncy with
which the operation of the machine must be interrupted for
servicing or adjustment of the clutch to make up for wear.

This is not at all necessary with the present improved ciutph,
and thse throwlmay be made as litble as dssired for best clubeh
operation, the wear being automatically taken up almost con-

tinvously in minute increments as soon as wsar bakes place.

The application of the invention to a multiple disc
elubech, is shown in Fig. 2. This modification diffsrs from
Fig. 1 also in making the adjusting thread 102 of relatively
small dlameter instead of Yarge diameter, as shown in Fig. 1.
In general the diameter of the adjusting thread should prefer-

ably be as small as possible compared to the main diametsr of

the frietion faces of the clutech. The main clutch part 104 is
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preferably made of iron and carries a magnetizing coil 106,

The other main clutch plate 108 is connected to shaft 110

through pins 112 fixed in a member 114 locked on shaft 110
by means of a set screw 116. (In all illustrations multiple
set screws or ksys, stc. may be employed.) The pins 112
carry additional clutch plates 118 and 120, The clutch part
104 carries friction rings 122, 124 and 126 all splined to
clutch part 104, as indicated at 128.

Magnet coil 106 is energized through brushes and
external connections, not shown, to appropriate slip rings
130 ang 132. These are disposed on hub 134 secursd to a
ghaft 136 by msans of set screw 138. The coil when ensrgized
attracts an armature 140 having a hub 142 externally threaded,
as indicated at 102, to mate with a thread in main clutch

plate 108.

In operation either the shaft 136 or the shaft 110
may be the driven shaft, but for the moment it will be assumed
that shaft 136 is the driving shaft. The clubeh is disengaged
whSnéver the colil 106 is de-energized. When the coil is ener-

gized the armature 140 is pulled to the left, thereby moving

the main clutch plate 108 to the left and so causing frictional
engagement of the multiple plate clutch. This operation con-
tinues until the friction surfaces become worn so far that
‘armature 140 reaches the pole face 144 before the friction
clutch faces engage, whersupon armature 140 rotates with the
driving part 104 of the clutech, while driven clutch plate 108

remains stationary, thus causing plate 108 to be drawn to the

left by the action of the adjusting thread until the frictional
surfaces. of the clutch take hold, whersupon the entire clutch

assembly again turns bodily as a unite.
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It will bs evident that the multiple plate clutech
shown in Fig. 2 resembles that shown in Fig. 9, except that
the control means is magnetic instead of mechanical, and
further that phe magnetic control means itself acts as the
second or auxiliary clutch for operatingethe adjusting msans.
From an opposite viewpolnt it might be saild that the second
or auxiliary cluteh 1s a magnetic clutch which acts also as

the control means for the first or multipls disc clubtoh.

5611l another form of the invention is illustrated
in Figs. 3 through 6 of the drawing. In this case the clubch
structure is combined with a pulley; the slip rings are dis-
posed on one end face of the structure to conserve axial dimen-
sion; and the adjustment mechanism is provided with means to
prevent false adjustment or overcompensation, due to sudden
starts and stops. Referring to the drawing, there is a main
clateh part 150 and another main clutch part 152 coming into
frictional engagement at 154, the friction shoe 156 being car-
ried by ths clutch part 150. Either the pulley 158 or the shaft
160 may act as the input or driving end of the clutch. TFor the
présent it will be-assumed that the pulley is the driving por-
tion of the clutch. It is made of ferrous maberial and ‘carries
magnetizing goil 162. Clutch plate 152 is axially movable;oh
a plurslity, in this case three pins 164, carried by a member
166 formed integrally with a long sleeve 168. The sleeve may
-be flanged at its opposite end, as by means of a collar 170
held in place by one or mors set screws 172. The slseve is

secured to sharft 160, as by means of one or more set screws 174.

The ferrous body of the pulley is freely rotatabls on
the outside of sleeve 168, and may be lubricated as by means of
an annular groove and wick 176. The coil 162 is connected to

slip rings 178, and it will be evident that when an external

e
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power supply is fed to the coil, the armature 180 is pulled

to the left, thereby pulling the e¢lutch plate 152 against the
friction shoe 156. The operation is the same as previously
described, the device acting as a magnetic cluteh until the
friotioh shoe 156 is worn far snough for the armature 180 to

come against the pole face of coil 162, whereupon the armature

is momentarily locked to the pulley and is turned thereby, thus
screwing the hub of the armature further through the clutch plate
152, or, in other words, moving the plate toward the left to

compensate for the clutech wear.

To prevent spin or overcompensation I provide a detent
spring 184, the end of which bears against a continuous series of
shallow detent notches formed around the periphery of the arma-
ture 180. This is best shown in Fig. 6, in which it will be |
seen how detent spring 184 rides in detent notches 186. It
will be evident that with this construction the rotation of
the armature will not be carried too far by inertia, and in-
stead will be inhibited or arrested the moment the main clutch
surfaces take hold. The detent means prevent false adjustment

caused by sudden stops and sbarts. Here again the complete

assembly consists of a main clutech and magnetic control.means
for controlling the main clutch, the said control means acting
also as an auxiliary clutech for operating the compensabting

~or clutch-ad justing means.

The colil 162 may be held in position by means of a

snap ring 163 which is sprung into a groove. The disengagement
of the clutch may be aided by‘means.bf a spring washsr 188 dis-
posed between the armature 180 and a snap ring 190, the latter
being sprung into a groove in the sleeve 168. The spring washer
may be a ocorrugated spring washer. Ventilating holes 192 may be

provided in the periphery of the main clutch part.

12.
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Fig. 7 shows a clutech generally similar to that
shown 1n Fig. %, but provided with a different mechanism to
prevent overcompensation. In this case the rotation of the
armature 194 drives the clutch-adjusting thread 196 through
high-ratio reduction gearing. More specifically, the armature
194 has gear teeth formed at 198, the said teeth meshing with
relatively large dlameter planqgigears 200, each of which turns
& small diameter pinion 202. Tge pinions mesh with a sun gear
204, the hub 206 of which is thrsaded to mate witﬂ'%he thread
on the main clutch plate 208. The planet gears may, if desired,
be carried on the ends of the pins 210, which are anyway pro-
vided in suitable number as a part of the clutch shown in

Fig. 3.

It will be evident that the operation of this clutch
is the same as previously described, the armature 194 being
~pulled to the left by the action of the thrust bearing whenever
the colil 212 is energizsed, thersby causing frictional sngage-
ment of the main clutch at the friction surfaces 214, However,
as the cluteh shos wears away the armeature moves a littls fur-
ther to the left, and finally, when the armature engages the
pole face of coil 212 before the main clutch takes hold, the
armaturs 194 is spun and turns the adjusting screw in such a
direction as to move the main cluteh plate 208 toward the left,
" thereby compensating for the wear. However, the rotation at
the'seraw is guite slow compared to the rotation of the arma--
ture, ahd that faeb, taken together with the counter-inertia
and frietion of the parts, inhibits or prevents false compensa-
tion due %o Starts and stops and prevents overcompensation, and

results in a fine, gradual and accurate adjustment.

Still another method of preventing the falss adjust-

i
ment referred to above is illustrated in Fig. 8 of the drawing.

13,




The cluteh there shown is generally similar to that previously

described in connection with Tigs. 3 and 7. TIn this case,

howevsr, gear teeth are formed at the periphery of the arma-
ture 220, the said teeth meshing with pinions 222 carried at

the ends of the pins 224 forming a part of the regular c¢clutch
structure. The pinions 222 arse idle pinions, but they have con-

siderable inertia which can be made to neutralize the insrtia

of member 220 because the rotation is in a direction opposite
to the direction of rotation of the member 220. I have found
that with this construection the rotation of the armsture 220

can be caused only by the proper action of friction and not by

sudden starts and stops.

A fourth way to prevent overcompensation is by simply
introducing friction in the adjustment. For example, the thread
may be a snug thread, or there may be friction shoes pressing

against one end of the threaded piecs.

In the clutches so far described the magnst coil
rotates with the clutch. However, it is not essential to employ

a rotating magnet, and a modification in which the magnet is

stationary is shown in Fig. 10. One main clubtch part is shown at
240, this carrying a pulley groove 242 formed integrélly ﬁherein.
An annular friction shoe 244 is secured to the clutch part 240.

. The other main cluteh part is represented by a suitable steel

disc 246 connected by means of one or more radial keys 248 to one
or more axially directed keys 250 slidably received in ons or

more slots or keyways 252 formed in a long sleeve 254, the latter

being secured to a shaft 256 by suitable means such as a pluraltity
of set screws 258. There are preferably three keys and keyways.
It is here assumed that the shaft 256 is driving.

14 .




The keys 250 are secured at 260 to a threaded bushing

262 which acts as the adjusting means for the clutch, the said
bushing mating with a threaded armature 264. The latter co-
operates with a magnet, in this case a coil 266 received in a
stationary ferrous housing or pole structure 268. ihe magnet

is arranged concentrically with the clutch, and may be supported
by means of an anti-friction bearing 270, or, conversely, the
housing 268 is fixedly held in a part of the machine frame and
beéring 270 serves to support the sleeve 254 and shaft 256. The
main cluteh part 240 is rotatable outside the sleeve 254 by means
of an anti-friction bearing 272. The bearings are held against
axial movement by appropriate shoulders and coopsrating snap
rings which may be sprung into mating grooves, as will be clsarly

seen in the drawing.

The operation of the clutch will be understood on re- ;
flection, for whenever the magnet coil is snergized the armaturs
264 is pulled to the right, thereby pulling the clutch plate 246
to the right through keys 250. When clutch plate 246 isg pulled

to the right the ocluteh is engaged, and consequently the assembly
of the shaft 256, the sleeve 254, the keys 250, and the plate 246
all turn bodily as a unit and drive the main clutch part 240 with
its pulley 242. At this tims the armaturs 264 is spinning rela-

tive to the stationary coil 266, but that is of no consequencs, ‘
‘for the magnetic axial attraction of the coil is exerted the %ﬂ
same as though both were either stationary or rotating together.
The megnetic field produces no torque if the structures cutting

the flux are symmetrical about the rotating axis, for in that '*?7l<“
case there are no circulating currents (eddy currents), and no

torque is produced.

15,
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As the annular friction shoe 244 wears, the armature
moves slightly toward the right, until finally it comes into

contact with the magnet pole face before the main clutch bakes

hold, whereupon the armature is held against rotation. Ths
continued rotation of the shaft and sleeve 254 causes the
threaded bushing 262 to be screwed toward the right, thus bring-

ing the friction surfaces of the main clubteh into holding

engagement, and at the same tims backing the armatﬁre away from
the pole face, whereupon the armature again turns with the sleeve
asgembly. Viewed differently, the rotation of the shaft 256

- and slesve 254 causes the threaded bushing 262 to be rotated if{
inside the stationary armature 264, and so works the armature :
away from the pole face or toward the left until it is again

freed for rotation with the sleeve assembly, but at this time

the air gap therebétween affords movement of the keys 2850 and

clutch plate 246 toward the right so thet the main clutch again

engages, the wear of the friection surface having been taken up

or compensated,

A modifisd form of ¢lutch employing a stationary

magnet and also utilizing spring debtent means to preventlover—
compensation is shown in Figs. 11 and 114, and 12. Referring
thereto, shaft 280 is secured to a long slesve 282 by msans of
‘set écrews 284,‘the sald sleeve having a plurality, say thres,
keyways receiving keys or splines 286 at the inner periphery
of a steel clutch plate 288. The latter engages an annular
friction shos 2éo secured to a clutch member 292 having a pulley
294 formed therein. The pulley is rotatable on sleeve 282
through an intermediaste anti-friction bearing 296, the lattser
being hslg against.axial movement by means of suitable snap
rings sprung into grooves. A compression spring 298 ssrves to

normally disengage the clutch at the working face 300,

16,
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A magnet coil 202 is housed in a stationary ferrous
housing 304, the pole face of which cooperates with a normally
rotating armature 306. The latter is internally threaded and
cooperates with an externally threaded bushing 208. The bushing
308 is operatively connected to the clutch plate 288 by means of
three pusher rods 310 (Fig. 11A) 1lying in the keyways previously
éeferred to. The bushing 308 is itself splined to fit into the
keyways adﬁ therefore turns with the slesve 2828. Armature 306
is p;ovided with a plurality, in this case three detent springs

312 cooperating with radial detent notches 314 (Fig. 12) formed
at the end of the slseve 282,

In opsration the clutch is normally disengaged at the
clutch face 300. Armature 306 is disengaged by springs 312, which
move the armature to the right. When the magnet coil 302 is ener-
gized the armature 306 is pulled to the left, thereby moving the
pushrods 310 to the left, and consequently moving the clutech prlate
288 to the left, thereby causing cluteh engagement. As the clutech
wears, the armature 306 moves further and further toward the left,
until finally it reaches the pole face of the magnet housing 304,
whereupon the armature is held against rotation. The continued
rotation of the thraaded»bushing 308 causes the armaturé tg
move butward or toward the right, thus again fresing it for rota-

tion. Overtravel or overcompensation is prevénted by the detent

-mechanism. When an air space thus has beeéﬁrestored between the

armature and the magnet face the armature is again pulled toward
the lefs, fhereby regstoring engagement of the main clutcn at the

friction face 300.

Still another form of clutch embodying a stationary
magnet is shown in Fig. 13. 1In this casse the clutch has been re-
organized to reduce its axial dimension whils increasing its
radlal dimension. Shaft 320 turns a sleeve 322 through appro-
priate set screws indioaﬁed at 324. The sleeve 322 is splined

17.
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on its oubside to receive therein splines on a threaded hub 226

of a clutch member 328 having a working face at 330. The annular
friction shoe 332 is secured to the other main clubch member 334,
which, in this case, is provided with a pulley groove 33%6., The
pulley is rotatable on an anti-friction bearing 338 carried on

the cylindrical wall 340 of a magnst 342. The wall 340 in turn
carries within it an anti-friction bearing 344 which recsives the
sleeve 322. The magnet coil 346 is received in the ferrous pole
piece 342 and remains or may be held stationary. Conductors,

fiot shown, may lead through cylinder 340 to the coil. An armature
348 1s threaded to mate with the thread of hub 326, thereby af- ;f
fording adjustment of the cluteh. A gompression spring 350 nor- ‘

mally disengages the elutch.

The operation will be understood from the deseription
of the other forms of the invention, for on snergization of the
magnet 546 the armature is pulled to the right, thereby engaging
the main clutch at the working face 330, thus causing the shafs
320 to tﬁrn the pulley 336. When the cluteh has worn far enough
for'the armature 348 to reach the pole facs of the magnet 346,
it is held against rotation, whareupon the continued rotation
ofIShaft 320 and threaded hub 326 moves the drmature toward ﬁhe
left until it is disengaged and freed for resumed rotation, at
which time, however, there is a gap which permits engagement

of the main clutch.

Fig. 14 illustrates a modification of the invention
in which the drive is of the "through” type, that is, the

driving and driven shafts may be arranged end to end. Driving

shaft 352 is splined at 354 to receive the threaded hub 856 of S

one ﬁain cluteh part 358, this having a elutch facing or a dise

of friction material 360 secured thereto. The other main cluteh
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part 362 is formed with a hub 364 adapted to receive a driven

shaft 365 to which it may be secured by one or more set screws
%66. A magnet coil 368 is received in s ferrous housing 370,

the latter being supported and stationary on an anti~friection
bearing 372 surrounding the hub 364. The armature 374 is threaded
to mate with the thread on the hub 356. A collar 376 is sed¢ursd
to shaft 352, as by means of one or more set screws 378, and has
radial detent notches formed on one face, as indicated at 380.

A plurality, say three or more detent springs 382 cooperate with
the detent notches, and also act as return springs for normally

releasing the clutch.

Whenever the magnet 368 is energized the armature 374
is pulled toward the left, thereby moving the clutch part 358
toward the left, and so causing engagement of the clutech, with
consequent driving of the hub 364 and the shaft 365. When the
clutch‘face wears enough for the armature to reach the stationary

pole face of the mmgnet it is held against rotation, and the

cont inued rotation of the threaded hub 356 causes the armature
to move toward the right until it is again free for continued
rotation. At this time the desired gap between the armature

and the magnet pole face is restored and this permits renewed

binding engagemsnt at the main clubch facse,

Fig. 185 illustrates another form of "through" type
cluteh with a stationary magnet coil. This clutch is quite
similar to that described in connsction with Fig. 14, but the

parts have been rearranged. The driving shaft 390 is splined

at 392 to slidably but non-rotatably receive the threadsd hub
394 of a main clutch plate 396. The driven part 398 of the
olutch earries an annular shoe or olutoch facing 400. The driven

part 398 is formed integrally with a sleeve 402 adapted to re-

celive a driven shaft 403, the latter being secured thereto by any
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suitable means such as one or more set screws indicated at 404,
The shaft 390 may be carried into the sleeve 402, as indicated
at 408, in order to better hold the shafts in alignment, and a
suitable bearing 406 is disposed between the reduced portion 408
of the shaft and the sleeve 402. An end collar 410 is secured

in pogition to hold the parts against axial movement.

The magnet 412 is housed in a ferrous housing or pole
piecs 414, the latter being stationary and supported on an anti-
friction bearing 416 disposed around slesve 402. The armature
is indicated at 418, and includes a cylindrical portion 420
secured to a disc 422 having an internally threaded hub 424,

This mates with the threaded hub 394 of the elutch plate 396,

A collar 426 is sscured to shaft 390 by one or more set sorews
428, and the outer face of the collar is preferably provided with
a series of radial indentations or detent notohes 430. A plural--
ity,-preferably three detent springs 432 are secured to the
collar 422, and their free ends engage the outside of disc 426,
The springs thusﬁéépﬁéo‘free the clutch faces when the clutch is

not in use, as well as to prevent overcompensation.

The operation will be evident from the description of
other forms Sf the invention, the clutch being engaged at %he
friction face 434 whenever the stationary magnet 412 is sner-

gized. As the friction shoe 400 wears, the armature 418 moves
closer to the magnet pole facs, and when the armature resaches
the pole face before the clutch engages, the armature is held
against rotation, and “the cont inued rotation of shaft 390 causes
the[clutchéadjusting thread to move the hub 424 and with it the
armétura_418 toward the right, thus again freeing the armature
for rotation. At this time, however, there is a renewed air gap
which affords further movement toward the left of the oclutch

plate 396, thereby compensating for clutch wear.
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Flg. 16 shows still another form of the invention, in
which the driven end of the clubtch has a ninimum of inertia, a
featurs which is important En some clutch applications. With
this in view, the driven end of the clutch comprises only the
driven shaft 440, a hub 442 splined thereto, and a thin, light-
weight disc 444 secured to the hubkééz. The dlsc and hub are

shown integral in the drawing for simplicity, but may be fixedly

attached.

Power 1s supplied to the input shaft 446, which is
formed integrally with or may be secured to a clutch part 448
carrying a frietion shoe 450. The driving part of the clutech
includes also a housing 452 secured to the part 448 and carrying
a plurality, preferably three driving pins 454. These slidably
carry and turn a clutch plate 456 having sscured thereto a
friction shoe 458. The plate 456 is threadsdly mounted on the
threaded hub or sleeve 480 of an armature 462. The latber co-
operates with a stationary magnst coil 464 housed in a stationary
ferrous pole pisce or shell 466. An anti-friction bearing 468 is

interposed between the shell and the hub 470 of the housing 452.

In operation whenever the magnet 464 is eneréized the
armature 462'13 pulled to the right, thereby moving ths clﬁtoh.
plate 456 to the right and so compressing the driven disc 444
between the friction shoes 450 and 458 bn opposite sides of the
disc. The disc and its hub 442 rotats the driven shaft 440. As
the clutech surfaces wear the armature 462 gradually moves btoward
the right until finally it reaches the pole face of the magnet
before the clutech takes hold, at which time thse armaturé is held
from robation whils the clubtch plate 456 continues to rotate and
80 is moved ‘toward the right, thereby compensating for the clutch

Wear.
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In general, whenever a stationary magnet is used the
armatdre should be made a part of the driving end of the clutch.
The auxiliary clutch achbs #s a brake. The use of an electro-
magnet which is stationary eliminates the need for slip rings.
The statiohnary supply conductors have been omitted in the drawing

for simplicity.

The description has so far emphasized the application
of the invention to clutches, but for the present purpose it
should be understood that there is no significant difference be-
tween a clutch and a brake., A brake may be considered to be a
clutech, the output end of which is held against rotation. Thus
in any of the preceding figures of the draw{ng the input shaft
may be subjected to a braking action by permanently locking ths
output shaft against rotation, or by locking the output part of
the cluteh against rotation without using any shaft at all., If
the cluteh is an electro-magnetic clutch the coil end should be
held stationary;hthus eliminating slip rings.

In'Fig. 17 I show ons particular form of my invention
in whichlthe self-adjustment feature is applied to an internaily
expanding brake of the kind commonly employed in vehiclés,‘suoh
as’éutomobilés° The driving axle is schematically indicatéd at
472‘and runs out ﬁo a wheel carrying a bréke drum, the rim of
_which is shown at 474. The brake is assumed to be hydraulically
operated, it comprising a cylinder 476 carryiﬁg oppositely mov-
able plungers 478 and 480. \These bear against braske arms 482 and
484 carrying brake shoes 486. 'The brake afﬁg afé pivoted and
hald‘against rotation at 488. It will be evidént that wheﬁ hy-
draulic pressure is applied to oylindsr 476 through a suitabls
opening indicated at 490, the upward movement of piston 478 and

the downward movement of piston 480 cause a spreading or expan-

gion of the brake ghoep, and consequent braking action on the
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inside wall of the cylindrical drum 474.

To take up wear of the brake sghoes 486 the connsetion
between the plston 478 and the arm 482 ig lengthened. TFor this

purpose the connection consists of an upper portion 492 and a

lowsr portion 494 connected by an intermlly threaded gear 496,
The upper and lower portions of the thread are oppositely di-
rected, that is, they are right ané defthand threads, so that
rotation of gear 496 -lengthens or shortens the connection. To
rotate the gear 496 I provide a wheel 498 turning a worm or
helical gear 500 meshing with a gear 5082 which turns a gear 504
meshing with the internally threaded gear 496 previously referred

to. The wheel 498 is an auxillary clutch wheel which may be

engaged or disengaged with the inside surface of ths drum 474.
For this purpose the wheel 498 is carried on an arm 506 pivoted
at 508 and having its free end 510 connected to the plunger 478.
The wheel 498 is normally disengaged from the drun 474, as shown
in the‘drawing. It will be evident, however,. that as the brake
shoes wear and the travel of the hydraulic piston 478 increases,
the wheel 498 comes closer to sngagement with the drum, until
finally it engages the Arum before the brake shoes take hold,

at which time it becomes an ad justment-operating means which is
rotated in proper direction to increase the ssparation of the
parts 492 and 494, thus raising the brake arm 482 and its shose
486 to compensate for wear of the brake shoes. In the meanbime
this, of course, increases the spacing between the auxiliary
wheel 498 and the drum 474, thus disengaging the auxiliary

drive for the brake adjustmsnt means.

It will be understood that the showing in Pig. 17 is
largely schematic, the stationary bearings for the gears 503,

504 being omitted, as well as the stationary plate on which ths

fixed pivots 488 and 508 of the brake system are anchored, eto.

83,




Tn comparison with Fig. @ it will be seen that the

shoes 486 provide a main clutch action on dram 474, which is
analogous to the engagement of the multiple plates in Fig. 93
that the auxiliary wheel 498 is analogous to the auxiliary

clutch disc 24 in Fig. 93 that in both cases they come clossr

to engagement as the main friction surfaces wear, until finally

they come into driving engagement and operate to drive a screw
which compensates for the wear of the friction surfaces, and

which at the same time causes disengagement of the auxiliary

clutch or operating means.

In the foregoing description of the action of the

various modifications I have for clarity taken the liberty

G
<

of somewhat oversimplifying the actual mechanism of the self-

adjustment. The auxiliary elutehing action normally does not

ocour in steps as was at times implied. The auxiliary clutch

faces may in some designs rub continually, but if the piteh of
the adjusting thread is made fine, or if a gear reduction is
empldyed; or if the thread is of the ball bearing, frictionless
tybe;‘then the friction torque between the auxiliary faces is
very iight and causes no appreciable wear as compéred to the
main friction surfaces. In those designs where the magﬁet;re-»
volves, thiis frictional torque is a useful component of the
total cldtoh’torqua, whereas in those cases where the clutch’

' magnet 1s stationary this torque repressnts a wasge of snergy.
It can be kept to a negligible amount by proﬁer design, and

therefore often may be preferréd‘to the use of glip rings.

Tt is believed that the construction and operation
of my improved self-ad justing cluteh or brake, as well as the
advantages thereof, will be apparent from the foregoing de-

tailed deseription. It will also be apparent that while I

have shown and described the invention in a number of forms,
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-~ many changes may be made. in the structures disclosed without
departing from the scope of the invention as sought to be
defined in the following claims. In the claims thé tem Meclutch?”
is used for convenience, but is not intesnded to exclude clutches
in which one side is held stationary, resulting in a braking

action.




The embodiments of the invention in which
an exclusive property or privilege is claimed are

defined as follows:

1, A self-adjusting clutch assembly comprising
& main driving part, a main driven part, said main parts
baving friction surfaces, a control means to cause &
relative movement in axial direction betwesn said mein
parts in order.to engage or disengage sald friction
surfgces, an adjustment means for adjusting the disen-
gaged spacing between said friction surfaces in order
to compensate for wear, an adjustment operating clutoh
auxiliary for operating said adjustment means, one part
of sald auxiliary being movable with one main part of the
main cluteh toward and away from the other rart of sald
auxiliary, the parts of said auxlliary belng normally
apaced from one another but being moved closer together
as the main friction surfaces wear, until the auxiliary
parts engage before the main frictlon surfaces engage
and thereby cause the auxiliary to operate the adjust-

ment means, and a plurality of additional matually .

cooperating means to prevent over-ad justment or over-

compensation for wear,

2. A self-adjusting clutch assembly comprising
& main driving part, a main driven part, said main parts
having friotion surfaces, a control means to cause a
relative movement in axial direction between said main
parts In order to engage or dlsengage sald friction sur-

faces, an adjustment means for ad Justing the disengaged

> G




518419

spacing between said friction surfaces in order %o
compensate for wear, an adjusbtment operating clutch
auxiliary for operating sald ad justment means, one

part of sald auxiliary being movable with one main part

of the main clutch toward end away from the other part
of saild auxiliary, the parts of said auxiliary being
normally spaced from one another but belng moved closer
together as the main friction surfaces wear, untlil the
auxiliary psrts engage before the main friction surfaces
engage and thereby cause the auxiliary to operate the {
adjustment means, and a plurality of additional mubually
cooperating means to prevent over-adjustment or over-
compensation for wear, said means consisting of a ring
of detent notches, and a detent cooperatling therewith

to discourage excessive rctation of the ad justment

operating auxllisry.

3. A self-adjusting clutch assenbly comp*ising

& main driving part, a main driven part, said/ﬁain parts

ha#ing friction surfaces, a control means to cause a
relative movement in axial direction between said msin
parts in order to engage or disengage said friction sure
faces, an adjustment means for adjusting the disengaged i
spacing between said friction surfaces in order to com- |
pensate for wear, an adjustment operating clutch auxilliary

for operating sald adjustment means, one part of saild

auxillary being movable with one main part of the main

Clutch toward and away from the other part of said auxi-

liary, the parts of said auxiliary being normally spaced

from one another but being moved closer together as the

main frictlion surfaces weanr, until the auxl liary parts
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engage before the main friection surfaces engage and
.thsreby cause the auxilliary to operate the ad justment
means, and a plurality of additional mutually cooperat-
ing means to prevent over-adjustment or over-compensa-
tion for wear, saild means comprlsing a train of reduction

goaring between the auxiliary and the  ad justment mesans.

4. & self-adjusting clutch assembly comprising
8 maln driving part, a mein driven part, said main parts
having frictlon surfaces, a control-fieans to cause a
relative movement in axial direction between said main
parts In order to engage or disengage said friction sur- %f;
faces, an adjustment means for ad justing the disengaged .

spacing between said friction surfaces in order to com-

pensate for wear, an adjustment operating clutch auxi-
liary for operating said ad Jjustment means, one part of
said auxiliary being movable with one main part of the
maln eluteh toward and away from the other part of said
auxlliary, the parts of said auxiliary belng normally
spaced from one another but being moved closer together
as the maln friction surfaces wear, until the auxi;iary
parts engage before the main friction surfaces engage.
and thereby cause the auxiliary to operate the adjustment

means, and a plurality of additional matually cooperating

moans to prevent over-adjustment or over—comﬁensation for
waar; said means being inertia means comprising a plural-
ity of rotatable parts and a step~-up gear driven by said

auxiliary for rotating said parts at relatively high

speed when the auxiliary operates the ad justment means,
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5. A self-adjusting clutch assembly comprising
a maln driving part, a main driven parb, said main parts
having friction surfaces, a contrdl means to cause a
relative movement in axial dlrection between said main
parts in order to engage or dlsengage said frietion sur-

faces, an adjustment means for ad justing the disengaged

spacing between said friction surfaces in order to com- fw§f .

pensate for wear, an ad justment operating clutch auxiliary
for operating said ad justment means, one part of said
auxiliary being movable with one main part of the main
cluteh toward and away from the other part of said auxi-
liary, the parts of sald auxiliary being normally spaced
from one another but being moved closer together as the
main friction surfaces wear, until the auxiliary parts
engage before Fhe main friction surfaces engage and
thereby cause the auxiliary to operate the ad justment
means, the aforesaid control consisting of an annular
magnet and an annular armature arranged concentricd 1y
with the main cluteh parts, said magnet moving said arma-
ture axiélly to control the main elutech, and said auxi-
liary consisting of the same magnet and the same armature

. functlioning to adjust the clutech when the armature actually
reaches and 1s rotationally locked to the magnet, and a

plurality of additionsl mutually cooperating means to

prevent over-adjustment or over-compensation for wear.




6. A self-adjusting clutch assembly comprising
&8 main driving part, a main driven part, said main parts
having friction surfaces, a control means to cause a
relative movement in axial directlon between said main
parts in order to engage or disengage said frietlion sur-
faces, an adjustment means for adjusting the disengaged
spacing between sald friction surfaces in order to com-
pensate for wear, an adjustment operating clutech auxilisry
for operating said adjustment measns, one part of ssid
auxlliery being movable with one main part of the main
clutch toward and away from the other part of said auxi-
liary, the parts of sald auxiliary being normally spaced
from one another but being moved closgi together as the
main friection surfaces wear, until tﬁé”auxiliary parts
engage before the main friction surfgoes engage and
thereby cause the auxiliafy ébloperate éhe ad justment
means, the aforesald control consisting of an amular
magnet and an annular armature arranged concentrlieally
with the main oluteh parts, said magnet moving sald armature
axlally to control the main clutech, and said auxiliary
consisting of the same magnet and the séme armatﬁre fune-
tioning to adjust the clutech when the armature actually
reaches and is rotationally logked to the magnet, and a
plurality of additional mutually cooperating means to
prevent over-adjustment or over-compensation for wear,
sald means consisting of a ring of detent notches and a
detent cooperating therewith to discourage excessive

rotation.
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7. A self-adjusting clutech assembly comprising

a main driving part, a main driven part, said main parts

having friction surfaces, a control means to canse a
relatlve movement in axlal directlion between said main
rarts In order to engage or disengage‘said friction sure
faces, an adjustment means for adjusting the disengaged
spacing bet%een sald frictlon surfaces in order to com-
pensate for wear, an adjustment operating clutch auxi-
liary for opsrating said adjustment means, one part of
saild auxiliary belng movable withkbne main part of the
maln clutch toward and away from the other part of said
auxiliary, the parts of said auxiliary being normally
spaced from one another but being moved closer together
&8s the main frietlion surfaces wear, until the auxiliary
parts engage befors the main friction surfaces engags and
thereby cause the auxiliary to operate the adjustment
means, the aforesaid control consisting of an annular
magnet and an ammular armature arranged concentrically
with the main cluteh parts, said magnet moving said
armature axlally to control the main c¢lutch, and said

' auxiliary conslsting of the same magnet and the same
armature functioning to adjust the cluteh when the arma-
ture actually reaches and is rotationally locked to the
magnet, and a plurality of additional mutuaily sooperating
meéns to prevent over-adjustment or over=-compensation for

wear, sald means comprising a train of reduction gearing

between the auxiliary and the adjustment means,
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8s A self-adjusting clutch assembly comprising
a wain driving part, & maln driven part, said msin parts

having friction surfaces, a conbtrol means to caise a

‘relative movement in axial direction between said main
parts in order to engage or disengage said friction sur-
faces, an adjustment means for ad justing the disengaged
spacing between sald friction surfaces in order to come
pensate for wear, an adjustment operating clutch suxlliary
for operating sald adjustment means, one psrt of said
auxilliary being movable with one main part of the main
cluteh toward and away from the other part of said auxie
llary, the parts of said auxiliary being normally spaced
from one another but belng moved closer together as the
main frietion surfaces wear, until the auxiliary parts
engage before the main friction surfaces engage and
thereby cause the auxiliary to operate the ad Justment
means, the aforesaid control consisting of an annular
magnet and an annular armature arranged concentrically
with the main clutch parts, said magnet moving sald
armature axially to control the mein clutch, and said
auxiliary consisting of the same magnet and the same
armaturg functioning to adjust the cluteh when the.
armature actuslly reaches and is rotationally locked
to the magnet, and a plurality of additional mutually
cooperatlng means to prevent over-adjustment or over-

.- compensation for wear, sald means being inertia mesns
comprising a plurality of rotatable parts and a step-up
gear driven by sald auxiliary for rotating said parts at
relatively highugpeed when the auxillary operates the

ad Justment means.




9. 4 self-adjusting clutch assembly comprising
a main driving part, a main driven part, said,main parts
having frictlon surfaces, a control means to cause a
relative movement between said main parts to engaga or
disengage sald frietion surfaces, an ad justment moans
for adjusting the disengaged spacing between gaid
friction surfaces in order to compensate for wear, sald
ad justment means including a thread on one main part
and a mating thread on the control means, an adjustment
operating clutech auxiliary for operating said threaded
ad justment means, one part of said auxillary being
movable with one main part of the main clutech toward
and away from the other part of said auxilisary, the
parts of said auxlllary being normally spaced from one
another but being moved c¢closer together &s the main
friction surfaces wear, until the auxlllary parts engage
before the maln friction surfaces engage and thereby
cause the auxlllary to so operate the threaded adjustment
means as.to bring the main friction surfaces toward one
another in order to compensate for their wear, and a
plurality of additional mutually cooperating means to

prevent over-adjustment or over-compensation for wear.
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10, A self-adjusting clutch assembly comprising
a méain driving part, a main driven rart, said maln parts

having friction surfaces, a control means to cause a

relative movement between said main parts to engage or
disengage sald friction surfaces, an adjustment means

for adjusting the disengaged spacing between said fric-
tion surfaces in order to compensate for wear, said ad-
justment means includihg a thread on one main part and

& mating thread in the control means, an adjustment
operating clutch auxiliary for operating said threaded

ad justment means, one part of sald auxiliary being movable
wlth one main part of the maln clutch toward gnd away from
the other part of said auxililary, the parts of said auxi-
liary belng normally spaced from one another but belng
moved closer together &s the main friotion surfaces wear,
untlil the auxlllary parts engage before the main friction
surfaces engage and thereby cause the auxiliary to so
operate the threaded adjustment means as to bring the
nmaln frietion surfaces toward one another in order t;
compensate for their wear, and a plurality of additional
mitually cooperating means to prevent over-adjustment or
over-compensation for wear, saild means consisting of a
ring of’detent notches and a detent cooperating thsreQ ﬁ¢ 
wilth, sald detent notches being provided on one of said

threaded parts, and said detent being provided on the

mating Ahreaded part,
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1l. A self-adjusting clutch assembly compris=-
ing a maln Afiving part, a main driven part, sald main
parts having friction surfaces, & control means to cause
a8 relative movement between said main parts to engage or
disengage sald frictlon surfaces, an ad justment means
for adjusting the disengaged spacing between said fric-
tion surfaces in order to compensate for wear, said
ad justment mesns ineluding a thread on one main part
and a mating thread in the control means, an adjustment
operating clutch auxiliary for operating said threaded
ad justment means, one part of said auxiliary being
movable with one main part of the main cluteh toward
and away from the other part of sald suxiliary, the
parts of saild suxlliary beilng normally spaced from one
another but being fnovea closer together as the maln
frictlon surfaces wear, until the auxiliary parts sngage

before the main friction surfaces engage and thereby

cause the auxiliary to so operate the threaded adjustment
means &s to bring the main friction surfaces toward one
another in order to compensate for their wear, and a

plurality of =dditional mutually cooperating means to

prevent overpadjustmant or over-compensation for wear, .
sald means comprising a train of reduction gearing be-
tween the auxiliary which operates the threaded adjustment

méans and the threaded ad justment means,
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12. A self-adjusting cluteh assembly compris-
ing & main driving part, a main driven part, saild main
parts having frilection surfaces, a control means to cause
& relatlive movement between said maln parts to engags or
disengage sald friction surfaces, an ad justment means
for adjusting the disengaged spacing between said fric-
tlon surfaces in order to compensate for wear, said
ad justment means including a thread on one main part and
a mating thread in the control means, an ad justment
operating clutch auxiliary for operating said threasded
ad justment means, one part of said auxiliary belng movable
with one maln part of the maln clutch toward and away from
the other part of said auxiliary, the parts of said auxi-
lisry belng normally spaced from one another but balng
moved eloser together as the main friection surfaces wear,
until the auxillary parts engage before the main friction
surfaces engage and thersby cause the auxiliary to so
operate the thﬁeaded adjustment means as to bring the
maln frietion surfaces toward one another in order to
compensate for thelr wear, and a plurality of additional
matually cooperating means to prevent over-adjustment or
over-compensation for wear, sald means being inertia
means comprising a plurality of rotatable parts and a
step~up gear driven by sald suxiliary for rotating said
rarts at relatively hlgh speed when the auxillary operates

the adjustment means.
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13, A self-adjusting clutch assembly compris-
ing a maln driving part, a main driven part, said main

parts having frietion surfaces, a control means to cause

2 relative movement between said main parts to engage or
disengage sald friction surfaces, an adjustment means

for adjusting the dlsengaged spacing between said fric-
tlon surfaces in order to compensate for wear, said

ad justment means including a thread on one main part

and a mating thread in the control means, an adjustment
operating clutech auxiliary for operating saild threaded

ad Justment means, one part of said auxiliary being movable
With one main part of the main clutech toward and away from
the other part of said auxiliary, the parts of said auxi-
llary belng normally spaced from one another but boing
moved closer together as the main friction surfaces wear,
untll the auxiliary parts engage before the main friction
surfaces engage and thereby cause the auxiliary to so
operate the threaded adjustment means a&s to bring the
maln friction surfacea toward one another in order to

compensate for their wear, the said control means con-

slstlng of an annular magnet and an annular Ermature
arranged concentrically with the main clutch parts, said
magnet moving sald ammature axially to control the main
oluteh, and sald auxiliary consisting of the same magnet
and the same armature functioning to adjust the clutch
when the srmature actually reaches and is rotationally
locked to the magnet, and a plurality of additional

matually cooperating means to prevent over-adjustment

or over=compensation for wear.,
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14. A self-adjusting clutch assembly compris-

ing a main driving part, a main driven part, gald main
parts having friction surfaces, a control means to cause
a relative movement between said maln parts to engsge or
disengage said frictlon surface, an adjustment means for
adjusting the disengaged spacing between said friction
surfaces in order teo compensate for wear, sald adjustment
means including a thread on one main part and a mating
thread in the control means, an adjustment operating
cluteh auxillary for operating sald threaded adjustment
means, one part of said auxiliary being movable with
one maln part of the main cluteh toward and away from
the other part of sald auxillary, the parts of saild
auxlillary being normally spaced from one another but
being moved closer together as the main friction sur-
faces wear, until the auxiliary parts engage before the
main friction surfaces engage and thereby cause the auxi-
"-f“" llary to.so operate the threaded adjustment means as to

bring the main friction surfaces toward one another in

order to compensate for their wear, the sald control
means conslisting of an amnular magnet and an annular
a?mature arranged concentrically with the main cluteh ‘ b

parts, sald magnet moving saild armature axially to

control the main clutch, and said auxiliary consisting

of the same magnet and the same armature functlonlng to

-adjust the clutch when the armasture actually reaches and
-15 rotationally locked to the magnet, and a plurality of
additional mutually cooperating means to prevent over-

ad justment or over-compensation for wear, saild means con=-
slsting of detent notches and a detent cooperating there-
wlth, sald detent notches beilng provided on one of said
threaded parts, and sald detent being provided on the

%;J mating threaded part.
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156, A self~adjusting clutch assembly compris-
ing a main driving part, a main driven part, said main
parts having friction surfaces, a control means to cause
a relative movement betweén sald main parts to engage or
disengage said friction surfaces, an adjustment means for
ad justing the disengaged spacing between sald friction
surfaces in order to compensate for wear, sald adjustment
means lncluding a thread on one maln part and a mating
thread in the control means, an adjustment operating
cluteh auxiliary for operating sald threaded adjustment
means, one part of said auxiliary being movable with one
main part of the maln clutech toward and awasy from the
other part of sald auxiiiary, the parts of sald auxiliary
being normally spaced from one another but belng moved
cioser together as the maih friction surfaces wear, untll

the auxilliary parts engage before the main frietion sur-

faces engage and thereby cause the auxlliary to so operate
the threaded adjustment means as to bring the main friction
surfaces toward one another in order to compensate for thelr
weér, the sald control means consisting of an annular magnet
and an annular - armature arranged concentrically wlth the
main cluteh pasrts, said magnet moving sald armature sxially
to conbtrol the main clutch, and said auxiliary consisting
of the same magnet and the same armature functloning to
adjust the clutoh when the armature actually reaches and

is rotationally locked to the magnet, and a plurallty of
additional mutually cooperating means to prevent overw

ad justment or over-compensation .for wear, sald means com-
prising a train of reduction gearing bé%ween the auxiliary

which operates the threaded'adjustment means and the

threaded adjustment means.,
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16, A self-adjusting clutch assembly compris-
ing a main driving part, a main driven part, sald main
parts having friection surfaces, a control means to cause
a relative movement bestween sald main parts to engage or
disengage sald friction surfaces, an adjustment means for
ad justing the disengaged spacing between sald frictilon
surfaces 1in order to compensate for wear, sald adjustment
means including a thread on one maln part and & mating
thread in the control means, an adjustment operating clutch
auxiliary for operating saild threaded adjustment means,
one part of sald auxiliary being movable with one main
part of the main cluteh toward and away from the other
part of said auxiliary, the parts of sald auxiliary belng
normally spaced from one another but being moved closer
together as the main friction surfaces wear, until the
auxiliary parts engage before the main friction surfaces

engage and thereby cause the auxiliary Yo so operate the

_ threaded adjustment means as to bring the main fristion
' surfaces toward one another in order to compensate for
‘thelr wear, the said control means consisting of an amnular

magnet and an annular armature arranged concentrically with

the main olutch parts, sald magnet moving sald armature
axlally to control the main clutch, and said auxiliary
consisting of the same magnet and the same armature
functioning to adjust the cluteh when the armature actually
reaches and 1s rotationally locked to the magnet, and &
plurality of additional matually cooperating means to
prevent over-adjustment or over-compensatlion for wear,

said means belng lnertla means comprlsing a plurallty of
rotatable parts and a step-up gear driven by sald auxiliary
for rotating sald parts at relatively high speed when the

auxiliary opaerates the adjustment means.
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