g o El evat or Di sc Brake : Thi s
dinvention relates to el evators, and nore 5 particularly to a disc brake
for use therewith. Sone el evators have a rope which attaches
at one ~end to an elevator car, extends over a sheave di sposed

atop an el evator hoi stway, and attaches at a second end 10 thereof to a
counterweight. In sone elevator systens,l - the sheave is driven by a
notor. The elevator car is rai sed or |owered by nmeans of traction
devel oped between the rope and the driven sheave. It is
I mportant to brake the novenent qQf the car ,15 to register the car with
an?loor, as required, and for  EleV B S50 B A?brake may be
attached to the notor to effectuate such control. Sone
motors utilize a brake drumand a pair of brake shoes. The brake
shoes create friction with the 20 drum t hereby providi ng_the braking
force necessary to This ingenptione mlalies FachlSHECRT { arREsMPEea first

end of g Fd@vEsu1Id ey ey el PRiA b FERE £6 URSE BheE¥with. The

second end of each lever reacts to spring and el ectronechani cal
forces to activate and rel ease the 25° brake by pivoting the brake shoes
i nto and out of contact with the brake drum as is -known in the art.

Drum brakes have several £{@DLEGEs AQv@'HCEob@ which atBAXReIULH YNt area
to create the friction forces necessary to stop the car, the brake
drum may have t®"®etefan elevator car, extends over a sheave disposed

atop an elevator hoistway, and attaches at a second end
10 thereof to a counterweight. In some elevator systems,
the sheave is driven by a motor. The elevator car is
raised or lowered by means of traction developed
between the rope and the driven sheave.
It is important to brake the movement of the -car
15 to register the car with a fioor, as required, and for
safety purposes. A brake may be éttached to the motor
to effectuate such control.
Some motors utilize a brake drum and a pailr of
brake shoes. The brake shoes create friction with the
. 20 drum thereby providing the braking force necessary to
stop the sheave. Each shoe attaches to a first end of
a lever, the lever being mounted upon a pivot. The
"second end of_eacﬁ lever reacts to spriﬁg and
electromechanical forces to activate and release the
25 brake by pivoting the brake shoes into and out of
contact with the brake drum, as is known in the art.
Drum brakes have several problems. In order to
have sufficient area to create the friction forces
necessary to stop the car, the brake drum may have to be Qf



=2 significant mass. Such drunms may have a hi gh nonent of

Anertia thereby requiring nore energy fromthe traction notor to
accel erate and decel erate the car. Further, if one of the pivots

. holding the | evers breaks, the 5 drunlbrake may be rendered inoperative.
The pivot arns al so require a |l ot of space. Sone el evators
are known to utilize a disc brake. The notor shaft has a splined end
upon whi ch a brake disc is fouhted for rotation therewith. The disc

ils 10 di SpOSgﬂ?hﬁfﬂ\@@xﬁt a“ésthsa.tl@n%hydehﬁéamndxaré:wmlejwlmnt of The
pl ate noves axi rds .t ns away

fromthe disc b V\@l?ereby e ‘ﬁgllg%t pg%% %’g &I'orraoct ué-{)er tr}%é;%ra e, the
el ect r omagnet motOrl tot agerkexstfe and ﬂﬁéeéﬁ’f‘?%sﬂ}ﬁuﬁﬁl{ he Bidher.onar ds 15

the counterplater oAs8 bbetneé %ﬂz&i@@ﬁﬁambetﬂésﬁevéf@ breaks, il noves
axially al ong the sphlnes to he splines

al | ow t he i sc Fake may S |’f9§gefregetl§?88ﬁr?ﬁé f)}oatar}éh R Uit at e

to devel op alsbr retjudnef artets dtspeee.t he disc and the plate and 20
counterpl ate. . some eIgﬁt&y@eaﬂJ ;&Jo% feeahelpgéessva@é PEQRL ems. The
coupling between the brake_ disc and haft shou tight to

permit the brakéhf JOHOEF shaitendfth ﬁH?e”%eﬁ’aFPd upon Whieh 3 BFHFEum of
wear. However, tdﬂesd)rﬂa\ouihsednnst rétatiorbathlereeith. moTRreadiat!| ¥st o center

bet ween thg pl atg and .q petueehs LOUDLSLAALR L ENGel Al d@ose

connect i on requi r € axia ment” creates noi se which is
undesi r abl e. Fur'-’t‘*l*l%rplat"’fﬁ JovpFe agfablyKeovardforihg 14isc by meapgded 8n to

the end of the r@@ﬁmqlgaxﬁlaafdayoffrbhetnat@rsc b’%pmean-Ehloi laaqw res nore

spacewhi ch is undesiya ention
to provide a gfea%‘%?(%nef or érr? &f 5‘\?3%%*% c e uetloclil‘!zeesf3 5 tromgr‘ﬁne f
space. is turned off and the springs push the plate towards

15 the counterplate. As the plate engages the disc, the

disc moves axially along the splines towards the

counterplate. - The splines allow the disc to center

itself between the plate and counterplate to develob

friction forces between the disc and the plate and
20 counterplate. _

This type of disc brake has several problems. The
coupling between the brake disc and the shaft should be
tight to pexrmit the brake disc to rotate with the shaft
with a minimum of wear. Howevef, the brake disc must

25 be free to move axially to center between the plate and
the counterplate. The relatively loose connection
required for free axial movement creates noise which is
undesirable. Further, this type of brake ié normally
added on to the end of the rotating shaft of the motor.

30 This requires more space, which is undesirable.

It is an object of the invention to provide a

brake for an elevator which utilizes a minimum of
space. '



2‘ ) -3- It is a further
.0bj ect of the invention to provide a reliabl e brake having a m ni mum of
nass. It is a further object of the invention to provide a qui et
brake. 5 . According to the invention, there is provided an el evat or
di sc brake for use with a shaft which retates as the elevator is raised
or |owered, said elevator disc - brake conprising: a non-rotating housing;
a di sc securel {tf ast an«fahxtt@a‘aiodbjﬁm:f toff doher dhavteindoi arhdrceyprtdvidd aa
non-rotating BELEEBl orbr%% QP L '?11%5% %@ﬂcdstso create sufficient
Sai'd t

friction to e rotation o a gui de neans for guiding
said plate into aA8§ dst a fugsthegnohdedl of $ied 1(!\"@@“@51 FQYRnRY Hans

bei ng nount egyjett raged housi ng such that said guide neans is.free to 15
nove parallel to the axi,s of said shaft; .a sprin , assenbly conpri sing
spring medns for AFGPRG1SG FopIthce invention,, © s Py /N said
spring assermgligvhtonrydiscabirakieeddro sl rithusl afiafandhdcke | eetdossoaet

di sposed qQut sal shaft _and urqing sai.d pl ate ntact 20 wth
said disc whgﬁ ac?tl 5. 18 raise ?’E e regf e% é‘éioetr.‘}ﬁq;(?tr?grntffa di sc
"brake is rigbthite Con‘@trtiaihm ta)nams-lmftta‘wmgcﬂnochsmm a® éismt or sheave.
The di s oREake 100 BRI dP Al 'w%r.bﬁcf%&dr% AP iHd i tn; Pl At e,

the plate being driven towar puraltyo springs and

noved awaf fRoRPRNECHRIdNGy Platee 10y (S%’O%ré‘lté@tqr Sl hekdeen
plate and thereatdl %@Lffﬂ.'&.ebftt \ﬁq%ﬂlhﬁl Qier:tﬂa@c@g:Il‘ﬁet r@t&ﬁlhﬁl RPAteaidre
readily adjus%‘ %Ie by nea of'an ust besprllglcgsl as |%the
frictional f&PE&thet Redit plate into rethg to

a further featucenmhdmwnﬁm@ﬁﬂmmlgme said plelde imeags ded Howesustadd
avay from the di§¢ Py Rsing il Yol G ﬁnéé”@o proper

axi al
15 move parallel to the axis of said shaft; a spring

assembly comprising spring means for urging said plate

into contact with said disc, said spring assembly being

attached to said housing; and an electromagnet disposed

about said shaft and urging said plate out of contact
20 with said disc when activated.

In the preferred embodiment, a disc brake is rigidly
attached to a shaft which drives an elevator sheave. The
disc brake comprises a rotating disc and a non-rotating
plate, the plate being driven towards the disc by a

25 plurality of springs and moved away from the disc by
means of an electromagnet. Gaps between plate énd the
disc, and between the electromagnet and the plate, are
readily adjustable by means of an adjustable spring seat,
as is the frictional force between the plate and the

30 disc. '

According to a further feature of the invention, the

\

plate is guided towards and away from the disc by a
plurality of jack screws which ensure proper axial
movement of the plate and ailow the disc brake to be
35 disengaged in an emergency.
An embodiment of the invention will now be descrlbed
by way of example only and with reference to the

accompanying drawing.



“noverient  of the. plate and all ow the disc brake to be 35 disengaged in an

_energency. An enbodi nent of the invention will now be described
by way.of exanple only and with reference to the - acconpanyi ng draw ng.
- -4- ' The Figure is a cross sectional, broken away, view of an
enbodi nent of disc brake of the inventjon. " Referring to the
Fi gure, an enbodi nent of a disc brake used in an el evator drive system
10 is shown. 5 The drive system 10 has three nmjor sections: a notor
12, a gear box 14 and a disc brake 16 di sposed between the notor and

the gear box. A shabtrdfufxANdS Jedl sectiBiaIDOEodN Gy | RASH sC br ake

to the gear box. . as an openi ng 20 di sposed therein, as will
be 10 di sc@®fs@p ephpdiment of disc bxakpsofnbhd IMVeHeldtt, the notor

conprises a - or .22, and a rotor 24. The rqtor has a gentral
openi ng t hr ough ﬁﬁf?géﬁgfghﬁx%%$ﬁﬁf"fﬁb oS ment ot afﬁ%ﬁﬁly at t ached
to the shaft ¥faky ussahsirofanaedkerveter Idrive Gsystime YPadisi shlown.constructi on

f th t | s dhis, d A
The gear Sbox Le oy <2 c A8, BROEALOR B e R A meteE e 30,

the flange ha¥Png2agAu ks i @ndari disc brakepkhiHEposed kedmegn

t her et hr ough; tBephoteétidnd AheGearPBaki N0s SHarB6d AxtndENfIen he free
rotation of the shaft 18; an annul us 38 which seats the bearings 34
wi thin the gedmehd@fdioxgthrreghnkae Bisseibrgkenthotbd gear box.t HBhéousi ng by

neans of bol t srtt e geabpehdfig 20 didpRiveaseneedily- Abevheiisal screw 42
shown) asldmovlﬁs%:ﬁ.xssed' nyhhgaart. L

As is known in_the art, the motor comprises a
stator 22, and a rotor 24. The rotor has a central
opening through which the shaft extends. The rotor is
fixedly attached to the shaft 18 by means of a sleeve

15 26. The particular construction of the motor does not
form a portion of this invention. “

The gear box 14 comprises: a housing 28 having an
axial flange 30, the flange having a plurality of axial
openings 32 passing therethrough; a plurality of

20 bearings 34, 36 for allowing the free rotation of the
shaft 18; an annulus 38 which seats the bearings 34
within the gear housing, the annulus being anchored to
the housing by means of bolts 40; and gears (as
represented by the helical screw 42 shown) as known

25 in the art.

The disc brake 16 comprises: a disc 44 which
rotates with the shaft 18; a non-rotating brake plate 46; an
annular, stationary electromagnet 48 having a square
cross-section, the electromagnet encircling the shaft
30 . and interacting with the plate 46; a pair of rods 50
(one of which is shown for ease of illustration) for
guiding the plate, the rods being disposed
concentrically around the flange 30; and a plurality of
spring assemblies 52 (three are desirable, one is shown
35 for ease of illustration) for urging the plate into
contact with .the disc. The electromagnet 48 has a plurality of



"The disc brake 16 conprises: a disc 44 which rotates with the shaft
18; a non-rotating brake plate 46; an annul ar, stationary

“el ectromagnet 48 having a square . cross-section, the el ectronagnet
encircling the shaft 30 and interacting with the plate 46; a pair of
rods 50 (one of which is shown for ease of illustration) for

guiding the plate, the rods being di sposed concentrically around the
flange 30; and a plurality of - §pring assenblies 52 (three are

desirable, one is shown 35 for ease of illustration) for urn%i n% t he
plate into lugs SoOntatesgidndingetdi she TRELRT 24 %ﬁﬂé}% mhid

plurality of n for ease of illustration) having an 3nterior threa@g 54
corr espondi ng s r11e of

SI‘I&% a)tn%blles (one is shown for
ease of ill ustoa&nmg)'iﬁha%& Hgllahe iHESHSE t&aded opening 56, as will
be di scussed | nf ra. The disc 44 c‘bln@xdrsss A4cybmpdrsealab@@5ri5ﬂjrha3ainq)ody 58
having S v ol Mudbhyyexiending thange 89, The Hapge hes @ Hal

te

annul ar port [ on g} qg as w di scussed
infra. The bodp@rs@last 89T Zhef%éf"tgagﬁég the phatea46spHiWhhl Wb ch

alhl gnﬁ ¥M t[\) thaolm@.lsalg 2Arta. t hthe body&?@ainhtbﬁ wibn bﬁdyshéSfﬁt&ﬁ&hed to
the shaft by: ol e _openLng a I nserting
a close fittin akfbsg ?88’?\1({;&?} ‘r%‘{“’r% %e oBeR %g 28 in Ofle '
The plate 46 erfhiait &8 .t hEhBolgdps i %ﬂf@@e@c té?n&'—he Shaftr beree to nove
coaxi al | ypt heregl nngtﬁeplsabe 68Sard) @1@ operdRiY Qi ahe Bhaketlihgi ng

materi al 68 bonde her 0 I n.the art The brake Iining
material ali gns f\e/lh‘%* h&eY| &¢ %ﬁ%‘f%}r V%’oert |16° é‘? fthtehe fl ange 60.
The pl at epemina. pair of openings 70 (one of which is shown

for ease of '||UStrai‘hé’g;)Lateea%heQEQPbI‘Qs hewd Ny HB of tHRUBLEALS WA
portion 72, as wil

nmbly 52
conprises a firsP éﬁ??n Smc°l{'ses%°a§é5§‘§¥ }F‘F’i%%l}‘gf’%‘t t Ec}‘ﬁe dﬂt“ & assrsjf%é’t ey46

an adj usti@bl e appropriate brake lining material 68 bonded thereto as
is known in the art. The brake lining material aligns
with the flat annular portion 62 of the flange 60. The
plate has a pair of openings 70 (one of which is shown
for ease of illustration), each opening having a
20 countersunk portion 72, as will be discussed infra.
‘ The spring assembly 52 comprises a first spring
seat 74 fixedly attached to the plate 46, an adjustable
spring seat assembly 76, and a spring 78.
The adjustable spring seat assembly includes a
25 bushing 80 which extends through one of the openings 32
in the housing 28, a first locking nut 82, a second
locking nut 84, a second spring seat 86, and a threaded
bolt 88, the bolt attaching to the second spring seat
86. The bushing 80 has an internal threaded portion 90
30 for cooperating with the threaded bolt, a first
external threaded portion 92 for cooperating with the
first locking nut 82, a second external threaded
portion 94 for cooperating with the lugs 54 zttached
to the electromagnet, and an annular shoulder 96.



_épring seat assenbly 76, and a spring 78. The adj ustabl e

spring seat assenbly includes a 25 bushi ng 80 whi ch extends t-hrough
one of the openings 32 in the housing 28, a first locking nut 82, a
second. | ocki ng nut 84, a second spring seat 86, and a threaded

bolt 88, the bolt attaching to the second spring seat .86. The
bushi ng 80 has an internal threaded portion 90 30 for cooperating with
the threaded bolt, a first -extber mal t hreaded.portion 92 for

~ cooperating with thene sprm fddat! alsaekbig mgta%m@lé&%df@i@wal

t hreaded eratin u 54 atta hed

to the el ectroff§n §9&£ ﬂ% éhﬁﬁﬂ%%ﬁ §% ggm%é% Liferfidhiy i a0eS

- 6- PoiTeicnpe o @@abu@s%ﬁﬁl? ythlesb°&§sb"’n{§¥‘%‘tl afkachedl | tys - “the
bolt 88 is thr meéebahaugﬁrmg géatereraahdyycbmeaéfdnal meaﬁ@;tm@ 90. of the

bushi ng 8 the b I S en ajtached. t,0 ring_seat 86 by
convent|5%allﬁi %inﬁhéSS hen inser |¥?§Ph8ﬁelﬂgeFPﬁdoPﬁ?bg%ﬁeg%fl?he
openi ngs 32 in the housliaghflsngg 30 arge 3@conde theeadddt heehded portion 94

of the bushing ds g R :hgt Qsté&éﬂ‘ﬁaﬂ% %%mtmeéﬁea openifigo8g of the
lugs 54 to attach the electronggnet 48 the #§§ us |ng may be
b

rotated to adj ubt oRheIgh}e s W@e"f‘thﬁh the eclﬁﬁt%’f"@%’terto Bt® 8nd the disc;
the first | ockithe ftshing may8Bei sotdtedded adjurstt hhef gapt 96xbetrakn

threadedsg tROTd 1 St 1 Ina f@%etthﬁnauéﬂé ng; S éﬂeg fftl%%%d 1921RG nut
shoul der 96 of the bushin

eabox nge 30; the
spring 78 is fiBtels et QI¥?°P|F§? ghﬁsﬁ ter%ﬁﬁxﬁhf%ﬂﬁeﬁng seats 74,
86; the bolt ispbhehom ®Atef] the bushmnghamdtﬁmgﬂheﬂédukd<1h%et t he

frictional for Cse,h%u‘iéé’\fege xe.’he auﬁlngrgl%ﬁzegg&[st @l’?e é% 91'5#1 finally, the.

| ocki ng t to prevent the bol t
from novi ng aftéP? tﬁBeg%\EJr’g'@ Hés: %@Htﬁﬁﬁug?'é‘ﬂee@ﬁhe first afgk rods 50 are
arranged 150 as becbﬁddspbnsg?dse/aﬁshlm tB8;gERE bolt is e ImngaLqpeni ngs 32

at 180[err] around the cir ren e fr a h ach rod has a
cyl i ndri cal bodVl ﬁ’ﬁv‘?‘ﬁg‘lﬁg 8g§e tlbef A& gnal force betla&! thE

plate and the disc; and, finally, the locking
nut 84 is threaded over the bolt to prevent the bolt
from moving after the gap 98 has been adjusted.

20 The rods 50 are arranged so as to be disposed within the gear
box flange openings 32 at 180° around the circumference from each
other. Each rod has a C\Iln.ncilrlca1 body 102 having a region of
increased diameter 104 and a region of decreased
diameter 106. The region. of incréased diameter is seated

25 within the countersunk portion 72 of the plate 46. The
regin of decreased diameter is disposed on the gearbox
side of the flange. As may be required, a service
person may insert a tool (not shown) into the region of
reduced diameter to pull the plate, via the seating of

30 the regin of increased diameter in the countersunk
portion, away from the disc. '

Klthough the invention has been shown and
described with respect to an embodiment

thereof, it should be understood by those skilled in
35 the art that various changes,



in&reésed di aneter 104 and a regi on of decreased di aneter 106. The

regi on of increased diameter is seated 25 within the countersunk
portion 72 of the plate 46. The regi on of decreased dianeter is
di sposed on the gearbox side of the flange. As nmay be required, a
service person may insert a tool (not shown) into the region of
reduced dianeter to pull the plate, via the seating of 30 the region
of increased dianeter in the countersomk’ - portion, away fromthe
di sc. omissidris)ougld tda it 100 has feen ShovdeeR§]

described with enbaodi ne t.her eoq it _should be
under st ood by Fﬁgégﬁéii%%gg%%1m%§%-WJthHﬁaQﬁﬁaﬁqﬁﬂg\é§?%nEP%H%ﬁa%§,

-7- om ssi ons, o&n¢haddintiemtd onn atshe Ifadmmadand detail thereof, nay be made
wi t hout departing fromthe scope of the invention as clained. _
- 8- Cl ai s 1. An el evator disc brake (16) for use with a shaft
(18) which rotates as the elevator is raised or lowered, 5 said el evator
di sc brake conpri si ng: - '



a non-rotating housi-rg (28); a disc (44) securely fastened to said
shaft--for rotation therewth; : a non-rotating plate (46) for
cooﬂmmmnﬂlmtl d 10 disc to create sufficient friction to brake the
r ot ' L NLOS shaft; a gui de neans (50) for guiding said
plate into ard out of contact with said disc (44), said guide neans
bei ng nounted to said housing such that =s& d guide neans 15 is free to nove
parallel to the axis of said shaft (18); a spring assenbly (52)
conpri sing s@lagmgeans (78) for urging said plate (46) into contact
?gg? sai d dizc,20 said spring assenbly being attached to said housing

; an an el ectromagne di.sposed abhout sajd shaft and
urging said pltate ﬁﬂte6FVEGHFagﬂsﬁigﬁa&§§3§g?s£° 8i€ Wl%ﬁc?ifﬁﬁgi
2. The el evpi®y @hiehbrakatet akaihelelkyrton tiberaised 25 pgowearesh, of |

said el ectronmagnet (4 i Lus . : . The el evator disc brake
(16) of o1 % n?%lgreée%g'?gi %qug 5?%‘%_3?&“ trrlg%;aﬁet (48) is carried by said
spring assenbl § peRyrrogeting housiypge (@Bdvat or di sc brake of any

preceding claim , whekeidasjaisdctRelPy rastemady tob&h skt qumpri ses:
means (94) for ad ustln% an air gap between said disc (44) and said
el ect r omagnet rpgFionsthereyithiThe ¢| evator disc brake of any preceding

claim wher ei N gainénspioitag iaes @Ialte f(ush hdorc eoppesesing with said
19_ 10 disc to create sufficient friction to brake the rotation
of said shaft; _ '

a guide means (50) for guiding said plate into and
out of contact with said disc (44), said guide means
being mounted to said housing such that said guide means

15 is free to move parallel to the axis of said shaft (18);

a spring assembly (52) comprising spring means (78)
for urging said plate (46) into contact with said disc,
said spring assembly being attached to said housing (28);
and _ _

20 an electromagnet (48) disposed about said shaft and
urging said plate out of contact with said disc when '

activated.

2. The elevator disc brake of claim 1 wherein the axial

25 position of said electromagnet (48) is adjustéble,

3. The elevator disc brake (16) of claim 1 or 2 wherein
said electromagnet (48) is carried by said spring
assembly (52). '

30
4. The elevator disc brake of any preceding claim
wherein said spring assembly (562) further comprises:i
means (94) for adjusting an air gap between said
disc (44) and said electromagnet (48).
35

5. The elevator disc brake of any preceding claim

wherein said spring assembly further comprises:



nééns lﬁgl_LQL_ad}us%+ﬁg—fhe frictional force, which I's present when the
1S deactlvated Hﬁefmeen t he plate (46) and the disc (44). 5 6.

The eI l“l! of any preceding claim wherei n said gui de neans
further

- neans (104) for attaching said guide means to

sai d plate and .. - . means (106) for grasping and pulling said guide
10 neans for disengaging said plate fromsaid disc. 7. The

el evator di sc brake of any preceding cla& & - wherein said housing (28)
further conprises: a_gear box hou3|ng 15 8. The el evat or

di sc brake (16) ofmeanyspfe8kdfey adiusting HherEricsipnadpfprrgeas sdrisly

further conmprjises sent whenatﬁérﬁé ﬁ@f'ﬂg §§§éti34{e5'XBQEWeéht%Qﬁﬁd to
sai d plate ("46) ; %I havi ng an annul ar shoul der

(46), an H#ﬂ%ﬁné&?& ?ﬂ@eﬁﬁ%ddb%?tPgﬁ (90) and two external ly

t hr eaded portlons (92,94), said bushing being insertable into an

i t at h d ext I
hreaded ot on (25 E6BaFaT R9sorareron oy pearedfrd RIETE Che™ ™
el ectronagnetwherein sald:guide(ﬁeanshfeadhbrycompeuSQShe into said
bushi ng, sal d folhsPPiDg) A5AChEE LRI flg 58828 5aRAL MeaRB! toBBhig

a spring (78) ext 8 en sali Irst”an second spring seats; 30
a first |lockimkp®Rit #82) for cooperating with said first externa

threaded portion (ﬁéangngléabdfaﬂngkaéplng shQupden ih§6agh gaiidebushi ng
(80) to attach said_bushi ng to salg gn roéatlng gualng and
a second%Qxﬂ@?@?ﬁufO{SQ}SFﬁgéﬁaHSI?aé tBIALGI ErPB 531dsgig bolt (88).

7. The elevator disc brake of any preceding claim

wherein said housing (28) further comprises:

a gearbox housing.

15
8. The elevator disc brake (16) of any preceding claim
wherein said spring assembly further comprises: '
a first spring seat (74) fixedly attached to said
plate (46);
20 a bushing (80) having an annular shoulder (46), an

internally threaded portion (90) and two externally
threaded portions (92,94), said bushing being insertable
"into an opening (32) in the non-rotating housing (28) and
said second external threaded portion (94) cooperating

25 with a lug (54) attached to the electromagnet;

a bolt (88) threadably insertable into said bushing,
said bolt being attached to a second spring seat (86);
' a spring (78) extending between said first and
second spring seats;

30 a first locking nut (82) for cooperating with said
first external threaded portion (92) and said annular
shoulder (96) of said bushing (80) to attach said buéhing
to said non-rotating housing; and

a second locking nut (84) threadably attachable to

35 said bolt (88).



