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" ELECTROMAGNETI C DI SC BRAKE FOR ELEVATOR LI FTI NG APPARATUS ?E’r}eiq;resé‘na
invention relates to an el ectro- nmagnetic disc brake for an el evator .
lifting apparatus. The conventional electromagnetic disc brake 5 is
arranged i'n such a manner as has been di sci osed in Japanese Uility Nbde?

Unexam ned Publlcatlon hb 63- 173530 in order to elim fhate an.unfavorab

ef fect caused feDISE BRAKE FORIELBVATOR: LAIKDENGEAPPARRTU
conventi onal electronagnetlc 10 di sc brake has such an operationa

characteristic as to induce idle running of  a cage due to an insufficient
rel ease speed (return speed) of the armature at the tinme of the operation
of the brake. 15 One object of the present invention is to
provi de an @ ectromagnetic disc brake for an elevator |ifting apparatus"
whi ch has inproved operational charac- teristics. Another object of the
present i-nvéntion is to Zfherpresengniaventiamgedidtes it dnadkedtroan
el evator lifting apparatus which can dimnish the noise during the
operation. |n aagneticathseverake fbvyvendedeviaimt obifking apparatus.

el ectromagnetic disc brake for an elevator lifting 2 apparatus of the
i nvention conprises a di sSEheproneensippred wlestramagnetim|disaflrake

br aki ng bod% and an armature . .
is arranged in such a manner as has been disclosed in’

Japanese Utility Model Unexamined Publication No. 63-
173536 in order to eliminate an unfavorable effect
caused by residual magnetism on an armature.
The above-mentioned conventlonal electromagnetic
10 disc brake has such an operational'characteristic as
to 1nduce idle runnlng of a cage ‘due to an insufficient
release speed (return speed) of the armature at the time

of the operation of the brake.

15 ' One object of the present invention is to
provide an eleétromagnetic disc brake for an elevator
lifting apparatus which has improved operatioﬁal charac-
teristics.

Another object of the present inventron is to

ZQ provide an electromagnetic disc brake for an elevator
lifting apparatus which can diminish the noise during
the operation.

In order to achieve the above-described objects,

an electromagnetic disc brake for an elevator lifting
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di sposed to clanp the disc; braking springs for urging said armature

agai nst said disc; an iron core which 5 includes inner and outer magnetic
pol es each facing said armature via a magnetic gap and concentrically
formed i th respect. to said rotational shaft;,and an el ectronmagnetic coi
whi ch generates magnetic flux in a magnetic path fornmed by said inner and

outer nMagnet i ¢, plHs- AL ¥ D 1n AR CollbEI S04 &3Lsbr 851 MeSEblpgaa

are disposed in the region o e outer magnetic pole, and the nagnetic gap

bet ween sai d outgftHTROMRItSivHL HKhHR b Br@king bSAY 2&8E" ah hafmabate
bet ween said i nner magnetic pole and said armature. 15 Furt her,

the braking bodyicpose stppelidngsl the aidc A oakihgbspr bngg fenbergingone
side of the armature facing the disc is formed of a sound absorbing nenber.
OrM ng to the nemsld armaumasginde saighelisc20an fagn peove debiich t he
side of the outer magnetic pole, attraction force of the outer magnetic
pol e which Bas dncluges dinnertanh auter snagnre et aplem eadh ofaghaghsaking
springs.di sposed on the outer magnetic pole side contribute to snooth and
swift rel ease oRTMACURSItLR & MATAYHE I3 320 cerrFentilsaLiy feamed vhEh
armature where there is less attraction force s pressed b tge force, of
the braking sprifffPect é’é%i%?e’sé, rA el ShREE b?f@ ran legtronaongyic
release of the arngluhg GO QL4 QM WSOl CPI8x ' fn BRSRLERELRY blgnsound
formed by said inner and outer magnetic poles and said
. 10 armature; wherein said braking springs are disposed in the
region of the outer magnetic pole, and the magnetic gap
between said outer magnetic pole and said armature is
larger than that between said inner magnetic pole and said
armature.

15 Further, the braking body can be supported
through a sound absorbing member or one side of the
armature facing the disc is formed of a sound absorbing
member .

Owing to the means for increasing the magnetic
L ' 20 gap provided on the side of the outer magnetic pole,
attraction force of the outer maénetic pole which has a
larger attraction are is decreased, and also, the bfaking
sprihgs disposed on the outer magnetic pole side contribute
to smooth and swift release of the armature form the iron

25 core when an area of the armature where there is less
attraction force is pressed by the force of the braking
springs. Besides, the noise caused by the attraction and

release of the armature to and from the iron core is

absorbed by the sound



- 3 - 1 absorbing nenber, whereby the noise can be di m ni shed. Thus,
‘according to the present invention, the, operational characteristic can be

i mproved by reducing the tinme to start i he braki ng operation, and the noise

5 during_the operation can also be dininished. The present’ jinvention il
now be dedcrpBErPADG @&F@Prdetwé?qrw Welie JroksnpaR bR t@imehishade t gu he
acconpanyi ng draw ngs, erein: - 1is.a vertical sectiopal .view?” . -
showi ng one embodi ment T sanﬁ&%ﬁﬁiﬁ%ﬁuﬁﬂ%?b?cﬂ%ﬁﬁ%ﬂ%kt“Y%?téﬂﬂelEbﬁtor

lift t di to,th t t
oot 4 LA G B o b i
di fferent . . 4 is a

Ui ve SRentdls.te, 3ok theuitiing oefiEitl Sdarhe toleeg 'S 1
QGLZPESeLEEVQ ¥&ﬁ %B%w fﬁtsz;zlﬁ”éiég Bd'& dlnent F|gg 6 |;S
an explanatory Vi gw w%% an operating state og % el ectromagnetic disc
brake 20 for the_el evat e'ﬁééé&%apﬂaé&{wnaﬁﬂ dheNg be aéscpiﬁé&nin greater

~invention; Fig. 7 is a plan view show ng an operating state of

el ect r omagndiataidh Y Hak O RFABRLE |‘é%itlt*or?%r%‘ll%%aF‘brﬂP?f??ﬁ‘@‘“&%ﬁ&%ﬁgus
25 drdwilsgs B whe£eiom: 10 are diagranms respectively show ng the
characteristics of t he FalgaCtlr GG At B &L ﬁ@kﬁoﬁsrovﬂeﬁgshﬁwihg present

i nvention;
one embodiment of an electromagnetic disc brake for
an elevator lifting epparatus according to the ?resent N
10 invention; | | _ ;U
Fig. 2 ie'a vertical sectional view showing= |
the embodiment of ?ig. 1l taken along a different line;
_Fig. 3 is a side view of the same embodiment;
Fig. 4 is a perspective view showing an
15 armature of the above-embodiment;
Fig. 5 is a perspectite view showing an
iron core of the same embodiment:
Fig. 6 is an explanatory view showing an
operating state of the electromagnetic disc brake . 'KJ
20 for the elevator lifting apparatus according to the
present invention;
Fig. 7 is a plan view showing an operating
state cf the electromagnetic disc Brake when applied
to the elevator lifting appatatus;
25 Figs. 8 through 10 are diagrams respectively

showing the characteristics of the electromagnetic

disc brake according to the present invention;



-4 - Figs. 11 through 13 are vertical sectional views respectively show ng
configurations of the iron core of the eLegtLonagnetic di sc brake according
to the present invention; and 5 Figs. 14 through 16 are vertica

sectional’ views showi ng the, main gortion of _the el ectromagnetic disc brake
respectihwel y brovi ded wit ¥ #9Fsel hoEBFBRAR hénERsVErEdFaingersirnalpr esent
i nvention: 10 ' nt .of an g%ectron&gnetic i s¢ brake

. ne. enbodi .
according to thévﬁ?%ieﬁ?sPﬁesﬁY?ﬁﬁ gﬁ?vlﬁg qeREtPRTathers RLf £Be WFOR

f h ] ' .. 0, I [ '
e L0 Mgl AGe " Sl B 53RO A el dRoBheNa 96 15
on a top of an eéﬁégégésggésggse&tigksoaﬂgs showmn in Fig. 7, the lifting -

apparatus 3 inclu Sheaveé 4 around fch awire rope 6 i s wound for

suspending a gage 7 and a pabanciAOcHELGBh B6 Pe20eelehil CoBRLBRAT whi Ch
ap el 0

drives the sheave 4, and ral axi s“reduction gears connect ed

bet ween the e'eP&iéﬁs”Qﬁ@%iﬁgaﬁﬂetﬁ§i§h€§¥€ién 68 £hECkiesRIBRRLReEiSC
brake 11 according to the present invention is attached to an input shaft

of the reducti onqpg@rsrdke 28spectively pRoveaeangithR hbiSe ababebingt he
I nput shaft 10s of the reduction gears 10 i's protruded through the outer

wal | of a reducthmembgesarabésrdifly 86dthebpsksent invention.

s 10 One embodiment of an electromagnetic disc
brake according to the present invention will be
" described hereinafter with reference to the attaéhed
- drawings.
As shown in Fig. 6, an elevator is provided
15 with a lifting apparatus 3 in a machine room 2 which is
mounted on a top of an elevator passage 1. Also, as
shown in Fig. 7, the lifting apparatus 3 includes a
sheave 4 around which a wire rope 6 is wound for
suspending a cage 7 and a balancing weight 8, an
20 elect;ic motor 9 whiéh drives the sheave 4, and a
parallel axis reduction gears 10 connected between the
electric motor 9 and the sheave 4. An electromagnetic
disc brake 11 accord%ng to the present invention is
attached to an input shaft of the reduction gears 10.
25 | Rgferring to Figs. 1 and 2, the input shaft
108 of ﬁhe reduction gears 10 is protruded through the

outer wall of a reduction gear box 10B, and a braking



- 5 - 1 body 12 defining a through hole 12H in the center and
concentrically formed with the input shaft 10S is secured to the reduction:
gear box 10B by means of bolts 13. A spfine boss 14 splined on its outer
periphery is 5 fitted around the input shaft 10S within the through hale
12H of thd bPA¥ndDHRAREMLng, gjj teraugh shale | kel ipuphedcenthrt radspl ige
boss 14 so as to nove along the axial directjon onlx. Orv_bot h sides of . .an
outer peri ph&PRCSIRIGFL L dhanes se1tly the ;inpehednatti APRgi®6.16, one
side of which faces, gne end surface of the braki ody 12. The. braking
body 12 15 pRRHER WA HF JeHITE o8 (et Bk oL I8 BY Bndnpsogupants

peri phery whi,gh extend al o th xial.directip and these.quide pins.17
serve to gui &?'an rﬁ%’[ﬂ%%%?‘fhﬁ?ﬁi’%%é 1%“a’rﬁ§tﬂ'r’g-erP85é§ﬁ86Yt Snove

al ong the caxial,.di ' e“H%t e o Il 5l o] h ining 16. .

Ref erring 5?0 %tﬁil%%ch%%r na u%eé% %%%E% @gcw?{ﬁggncglﬁ%i glﬁ%gpﬁgn with a

Lhrough hol e niald i g -%réﬂ&é'qgk?dfiﬁ‘.thﬁ 488d!t18NaL! spznextends.

20 Furt her, erring to Figs. 1 and hrough the arnmature 18 on its

outer peri phicipIR With ¥re MPEIheUWEes Dh eso 185 26 MEL&NdLBRgt he gui de
pins 17 and spring holes 20 for extending biasing springs 34. Aso, the

other side oftHdeufildBidiedfidWwionRgl NgOh MBothNs@ed bo5anabateer Nned w th
a magnetic pole facing surface 21 opposed to an inner nagnetic pole 25 of
an iron corepéripheral portion of the disc 15 is attached a lining '
10 16, one side of which faces one end surface of the o
braking body 12. The braking body 12 is provided with ASJ
a plurality of guide pins 17 on'itS'oute:-periphefy
which extend along'ﬁhe axial direction, and these
guide pins 17 serve to guide an armature 18 so that the -
15 armature is adapted to move alohg the axial direction
and to face the other side of the.lining l6.
Referring to Fig. 4, the armature 18 has a
disc type.configuration with a through hole 18H in the-
center throﬁéh which the .input shaft 10S exténds.
20 Further, referring to Figs. 1 and 2, through the armature ::;'
'lBjon ;ts outer peripheral portion are bored'gﬁide
"holes 19 for extending the guide pins 17 ahd spring
holes 20.for extending'biasing springs 34. Also, the
other side of the ar@ature 18 not facing the lining 16 .
25 are formed with a magnetic pole facing surface 21
opposed to7an_inner magnetic pole 25 of an iron cére 24

and with a recessed surface 22 which is at a slightly

larger distance from the iron core 24 than the magnetic



aﬁd with a recessed surface 22 which is at a slightly larger distance from
the iron core 24 than the magnetic - & -glpole facing surface 21 is
(see Fig.. 4). That is, on the location faC|ng t he nagnetlc pol e faC|ng

??Bnaﬁﬁwbz?l”@hf BRIECERRIRY Mi'ce 22 O IR AWIL A 16 dadlo0osss 4
| 2 | haf
o e Phner ﬁ%%%%#?&‘péaé’ P e e U Radidd) ISl P %S art

integrally connegtgd+fb RGQRY s (f%%é%?2j63¥lghéfy}ﬁygﬁg 'S8

annul ar coil 30 is incor- 10 porate in an annul ar groove 2 mhlch IS

:defined by the i a&%?o@%ﬁn%h'ecl&@nec%'i'ea'ﬁ WA LS e IR M e Pifer6. AS
shown in Fig. 5 a through hole 24H for extending the input shaft 10S is

provided in tBe maghertildS pofiel 28 ahdh aiPicutdh mditfhdtlid [Pole AidnhWlarly
outer peripheral end portion are provided with pin holes 28 for extending

‘the guide pins lfoamedsd bhe condentiddall a8t thwy immet \ShefHriss ng
springs 32. Referring to Fig. 3, the iron core 24 is securely fixed by
ext endi ng 20 't heThei danemmaghetticopgld 125 pind Hdlec oW mmagetEie plalt s
31 onto the tips of the guide pins protruded out of the holes. Referring to
Fig. 1, each braRbngrepdintegzalilyl cennecteshhr dths @than isifeinet agai nst
the bottom portion of the spring receiving hole 29 at its
facing the armature 18. n annular coil 30 is incor-
10 porated within an annular groove 27 which is defined
N by the inner magnetic pole 25 and the outer magnetic
pole 26.
As shown in Fig. 5, a through hole 2¢4H for
extending the input shaft 10S is provided in the center
15 of the iron core 24, and in the vicinity of its outer
peripheral end portion are provided with pin holes 28
for extending the guide pins 17 and spring receiving
holes 29 for receiving braking springs 32. Referring
to Fig. 3, the iron core .24 is securely fixed by extending
20 the guide pins 17 through the pin holes 28 and screwing
nuts 31 onto the tips of the guide pins protrﬁded out
of the holes. Referring to Fig. 1, each braking spring
32 which is a compression spring abuts against the
bottom portion of the spring receivihg hole 29 at its
25 one end and also abuts against the outer peripheral
portion of the recessed surface 22 of the armature 18

at the other end, causing the armature 18 to be pressed

onto the lining 16. On the other hand, referring to



25 one end and al so abuts agai nst the outer peripheral portion of the
recessed surfate 22 of the armature 18 at the other end, causing the
armature 18 to be pressed onto the Iiﬁiﬁg 16. On the other hand, referring
to - 7- 1 Flg , each biasing spring 34 within.the spring hole 20 of
the out er lpeFigheral egoht biasing mprimetif ovihimhthed $prangohale ’
conpression spring, abuts against the outer magnetic pole 26 of the i on
core 24 at i29 efethe onedn PeRherafainpsition of dda@roatue 48 the
other end so that the iron core 24 is, pressed to be away fromthe braking
body 12. A WBFEPeﬁ@eaﬁ&ﬁb@b@Qﬂ??ﬁﬁﬁiQﬁ;%ﬁﬁﬂ?iﬁﬂ%ﬁ#%ﬁrﬁgﬁ%nﬁﬁlHhﬂg t he
bi asing sprin In the elecgtr di sc brake according 10 to the
present inve |Gﬁ m@ﬂ@egFﬁht %%yqy?dgﬁ%rﬁ ?N%%E%d%ég%Fnsttﬂ €braking
body 12 by the_p orce .of t brakln [ 2 he di sc 15
'sheild ae sr*g e@? S er?gwso S Fody %% A FEPERSE [ hrough
the lining 1 ntJ £ | - | - th the
disc 15 wil Ig g‘%% fFom¥o atl f&% 41%}‘3%9 o%%e%‘ggﬂ ?gl}sﬁﬁ state.
Then, the ing ofy t Sa$€ fromthe
a dréiied % éé 3 &
magneti c poleﬁ%a0|ng S Fggéﬁf%pof tﬁ%ﬁarnature‘%g aih % g?ﬁgﬁtggap,
namel y 20  ngadhS fieR it lsorRhid¥h Wil BBAREA Copifig 284l s separal ed
fromthe recessed surface 22 wth a gdap larger than t i ght distance
[err], -nanely the distaffatedlectromagnetic disc brake 11 according .

10 to the present invention, the armature 18 is usually N
pressed against the btaking body 12-by-the pressing o \J
force of the braking springs 32. Thus, the disc 15 is
held and pressed between the braking body 12 and the
armature 18 through the lining 16. Consequently, the

15 input shaft 10S s?line—coupled'with the disc 15 will
be stopped from rotating. The caée-7 is stopped in
this state. Then, the inner magnetic pole 25 of the iron
core 24 is separated from the magnetic pole facing
surface 21 of the arﬁatune 18 with a 51igh£ gap, namely

20 the distance go,'and the. outer magnetic pole 26 is ' Hui
separated from the recessed surface 22 with a gap larger
than the slight distance'go, namely the distance g.

The slight distance 9 is adjusted by screwing the nuts
31 on the ends of the guide pins 17, that is, the

25 slight distance-g0 will become even smaller if the nuts

31 are screwed against the pressing direction of the

biasing springs 34, and on the contrary, the slight

distance g will become larger if the nuts 31 are



The slight distance [err] is adjusted by screwing the nuts 31 on the ends
of the guide pins 17, that is, the 25 sIngt_distance [err] w il becone
even smal,ler if the nuts 31 are screwed against the pressing direction of

t he bi ast'ng SPrrn s’ 34, ang on the contrary, the slight distance [err] will
becone hargerli flPPEenetsasang, the pregsing diggstien Qfokhet BdaFiddsing
directigﬁ\of t he biasi hg,springs 34. On the other hand, when the cage 7 is
to be raised or YRWEPE BY*energizing the coil 30, the 5 armature 18 is

tt ted t d the i 24 dith tic.pole faci 21
o The oimmiure 16 T by ouf: Ené atARE hafaar oBE: BhB sRer" A BLbEC

ti l e 25 ' i ght _di 0 . I t;
e W th the SEALEGHCLRIRE S, 81 ghlesbiREhql BhE cb1730%: ohip ° TooUl

formed bet veog LOmaLgRLULE 18 @odrhBeckl BLidrdOnunicBalBkgs UG Mot 2l | on

of the disc 15 possi Accordi ng referrin , the input shaft

10S driven by thgngl erérh&ghBtRE Bolét 8hesnghsuskaare 24 8% tha! arfiRtudee 7
is raised 15 or |lowered. AcCcording to the above-descri bed enbodi nent, by

virtue of the rergsgedhsoigRecintoPELitd26nal tbatackRiitd theSanmerto face
the outer magnetic pole 26, the effect of residual magneti sm of the outer
magneti ¢ 20 pol em&gnetio pbher25essedueﬂn@aeheZBlﬁghteddstdnwbego to
zero. As a result, a gap with the same distanéz_as the
10 moving distance of this armature is formed between the
kak armature 18 aﬁd the lining lG,_which makes the rotation
| of the disc 15 possible. Accordingly, referring to
Fig. 6, the input shaft 10S driven by the electric
motor 9 rotates the sheave 4 so that the cage 7 is raised
15 or lowered.

According to the above-described embodiment,
by virtue of the recessed surface 22 provided on the
armature 18 so as to face the outer magnetic pole 26,
the effect of residual magnetism of the outer magnetic

20 pole 26 onto the recess;d surface 22 is reduced when
the coil 30 is disenergized, and the residual magnetism
on the inner magnetic pole 25 which has been closely
fitted to the armature 18 only takes effect. Also,
owing to the'braking_springs 32 disposed on the outer

25 peripheral portion which is 1éss affected by the
residual magnetism, the armature 18 is easily detached
from the iron core 24 by pushing the iron core 24 at a

point away from the closely fitted portion, resulting



the coil 30 is disenergized, and the residual magnetismon the inner
magnetic pole 25 which has been closely fitted to the armature 18 only
takes effect. Also, owing to the braking springs 32 disposed on the outer

25 peri pheral portion,ghich is less affected by the residual magnetism the
armat ure 48 1R BRE| FYLgL: BONERSNtL AL FRS AdF 2P PHREhi HRE the i ¥

24 at i nt f th fitt 1 . ltjing " 9 -
SO e sul PR, Bhake' B8 rhoBrAke e S eks frthy %0 as (o
brake the di 15, T. f t ti ) d f : 1t U 18
brake, e, o Shad Popp TBE €hAURpal Vo 17, 3R 4P S Rl ™ V1
" N ; . Thic i s oDl coleas g
0 2ener 12 408 Rl pblSnsoLk, Bbarlihl BB UL id SEgipRg (0, 0>

dsk

between the getghed S5 12BN o UneS il . T Lo s 8fnea
armat ure ?s ??XE%? Ferr?asﬁéwsgthe case'accoﬁaing to the 10 a ove-degcribed

enbodi nent WogtR rheedihbantd PaGEReR HERUGHEILOTRING | thad eaPagrams,

armature is |arger than the distance between the inner magnetic pole and

the armatureg, SShbsaaCaageibiet e htie diditamadive tiriewethd heutépn core and
the armature #s the sane as the case 15 [err] while the el ectromaghetic

attractive fandeinheel hagnetdiceprilead dfovitie iansh [cord armd atlvese where the.
di stance between the inner magnetic pole and the armature is |arger than
the di stanceapeataee tise faxed, Sggsdiows the case according to the
10 above-described embodiment where the distance between
.the outer magnetic pole and the a:mature is larger : Fu)
than the distance between the inner magnetic pole and
the armature, S3 is a case where the relationship beﬁwéen
the iron core and the armature is the same as the case
15 S1 while the electromagnetic attractive force itself
is determined lower, and S, is a case where the distance
between the.inner-ﬁagnetic pole and the armature is
- larger than the distance between the outer magnetic
pole and the armature, the remaining parts of the con-
20 struction being common in all the cases.
First, referring to Fig. 8} the electromagnetic
attractive force at the predetermined distance 90
deteriorates to some extent according as the di;:énce
g-of the outer magnetic pble has been determined-larger.
.25 Howevef,-the attractive force at the time of attraction |
is substantially the same with regard to any cases

except S3 where the electromagnetic attractive force

itself has been determined lower. On the other hand,



pole and the armature, the remaining -parts of the con- 20 struction being
comon in all the cases. First, referring_é% Fig. 8, the electromagnetic °
attractive force at the predeterm ned distance go deteriorates to sone
extent atcording as the distance [err] of the outer nmagnetic pol e has been
det er i nefd | atgettherslaghrpmagonetd caEttyaq iz darcatat Haq i e ot
attractioh is suybstantiglly the sane with regard to any cases except [err]
where the el ect r Gr&FAEHIOMT S géﬁg\?é' dr &g T fiag R rﬁ’ﬁ%‘ﬁ

| ower. On t'he other hand, - 10 - .1 the electr gnetic attractive force

at the time of aft 4BR GRUSE MASRSTIS BIME oRLrHRDIAS EIRTEIIRISTES ho

I nner -magnetic pqole, . sq.that. the el egtro net | ttractive force at .the -
time of disener glaf ia(?%'lé’% tf}?é'c§ & ﬁ:t'\ﬁ Irﬁsig’ﬁe(?oﬁréﬁsshe&e}a%lzleaﬁhosrfr ef(Jh? n

Fig. 9. The effect :sqf .j. | 0 et C .at | f | s § ed

faster int hesca%g’sﬁoﬁap'g'r ﬁe%%%x{& %g?rﬁ tdasg lg'c}ﬁr{psg{ritedcﬁ/e% tlﬁ{ tctﬁ'ed'cags'estﬁt?g[ err]
and [err] in rel atd [ f %#H% @S AUl SBGREL £ : & he

cont act _surfac_es%tgfﬁ%é:t %klfte%ﬁe;_nél%ogrtezggn t i"rel(%:(zr mat ure and g[ilfe??(r)hé%t i on of
application poi Nhpapiced Fa¥tdy I Hd iSed R g.%91d s.] s lddiipdda t he

brake to start braking will becone shorter in t he? cases-?bf[err] and [err]

as conpared W t hyiithndheeldalsds df1 & Cad f ireridlptiord &t Jthaiseffey® i n
Fig. 10. 15 That is, in those Qase§: the t3 e period fromthe braking

command to the so® tthef resildual maghetiismerh the contact surfaces of

10 the ironlcore'and the armature and the location 6f
N application points of the braking springs. As a result,

the time for the brake to start braking will become '
shorter in the cases of 5, and S3-as compared with ty
and t, in the cases of S1 and S,r as shown in Fig. 10.

15 That is, in those cases, the time périod from the
braking command to fhe start of braking.is shortened,
and this will be the best condition as a brake for
an elevator lifting apparatus in which safety is the
most important factor. -

U 20 It should be noted that as far as the time
used for the starﬁ of braking is concerned, there is
not any difference between S2 and S3, but that the

~ electromagnetic attractive force of S3 at the time of
attraction (brake released time) at the predetermined
25 distance 99 is remgrkably weak, as is shown in Fig. 8,
so that i;—cannot be employed because of lack in
reliability with regard to the brake release.

Besides, according to the present invention,



and this will be the best condition as a brake for an elevator lifting
apparatus in which safety is the nost inportant factor. 20 I t
shoul d be noted that as far as the timéluSed for the start of braking is
concerned, there is not any difference between [err] and [efr],” but that

t he el ectlr ofayri@RachineEee i Véhigh césofaggedt byhmetpdd it membexs i onwg? ake
rel eased tine) at the predeterm ned 25 distance [err] is'remarkably weak, -
as is shown SUehrias Hhe shromagore ¢4naAbd bBeecaprafugepdSawherorthenck in
reliability with r?gard to the irgge rel ease., Bgsides, according to the

o

present inv&EgiEonagnetie ¢of, ndFsBNeRBiZRY &ocafdEaaty thetal lic

menbers such as the ifon core 24 _and the_arnmatyre 18 ywhen _the .

el ect r omagn&FR TS % ) Jeﬁ%?bfz_east eaﬁirgf#yt RE ' FattET18 to itself,

i s heard I the J hc.pole 2 di,ti the i t
noi oo 15 % AR TEE HATEIAS TR e a0 REPRe “Rpehr th % aeBl e SRS oui ol e,
th : o dini i . . h ¢ _ _
e 0Lt ot S PN AREe 1§ LhEVELENOREBRGHII Bt ad e

to dimnishigy dft (Gieeones ALEne AOLSE 9 83fiiRASKEA0WAIYIEL trlvdithd | M Of

attraction. Experinments show that the effect "Is obtained to an extent of 3

to 5 dB (A ;tlﬂ&i&lﬂiﬂget?aﬁgeoﬁ@ﬂé- dBsve-g8dceibed WRtardes recessed
surface 22 is formed on the armature 18 15 in the portion facing the outer
megnetic pol g 26hiough g), incidentally contributing to diminishing
10 't;; operation noise of the braking device at the time
of attraction. -Expeiiments show that the effect. is _ w?
obtained to an extent of 3 to 5 4B (a). |
According to the above-~described emb§diment,
the recessed surface 22 is formed on the armature 18
15 in the portion facing the outer magnetic t:ole .26 in
order to have-é distance g larger. It is also preferable
to provide something of the same function as the recessed

surface 22 on the outer magnetic pole 26 of the iron

core 24. Figs. 11 through 13 show examples in each of. '
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W

20 which the iron core 24 is treated, while the armature
18 has a plane surface .facing the iron core 24. Referring
to Fig. 1ll, the outer magnetic pole 26 is less protruded
on the side facing the armature 18 as compared with the
inner magnetic pole 25 on the same side, enlarging the-

25 distaﬁce g between the cb:e 24 and the armature 18.
Fig. 12 shows that an additional member 35 is attached

to the portion where the iron core is less protruded,

and as to a material for the additional member 35, rubber



ofrder to have a distance [err] larger. It is also preferable to provide
sonet hing of the sanme function as the recessed surface 22 on the outer
magneticpole 26 of the iron core 24. Fi g5.12.1 t hrough 13 show exanpl es in
each of .20 which the iron core 24 is treated, while the armature 18 has a
pl ane siEf acelf aandg thiee liiken cear deR M selkeffon idignird dhing fhe tiwpaztt er
magnetic pole 26 is | ess protruded on the side facing the armature 18 as
conpared wi th t hBoiggecawsgiebyc thel armtire I8 and itised f emmrkgad) t he 25
di stance [err] between the core 24 and the armature 18. Fig. 12 shows that
an additional nedBer ths ldke caghde vsechEqomamne e rscnganingn ke i s
| ess protruded, ggd %é to mat er.ial for the additional nenber_ 35, rubber.
- 12 - 1 and thé3 FROVEAFIBE Gsd@TES TRGRSTShRRFHIRR idfhaid fFymed Qiused
by the armatuge and.itself, or, lead and the |like c be used for

magneti c scre@ni %’S.e P?“é?erlg‘a§ﬁ<?36§°t P&S‘ea% artSe ]1%3'3‘%6‘}"’(‘4%%% jxea
formed on 5 the er tic.pol.e,26 to |l.essen the netic area and -
saturate it wt hg#égﬁ&@%%%eof'tcg&gﬁhn&aﬁgﬁﬁéﬁmc rhqlﬂf ﬁ%é‘fa%&-{’f?at t he
effect of residu ic f | bl d e Furds {inme
for starting the%g}lgﬁgg%ga%gﬁe%t }@cl)lr?taf S %%%%%n%% %%ﬁ%ﬁlngﬁé)ﬁrf%&lnéd S
shortened, the igpqgtwqqhsgepheEF%agkgﬁpure 18 against the lining 16 may

cause unconfortabl eness since cal Mmess is indispensable for an el evator
lifting apparatus. In. Further, as the time for starting the brake
10 operation after issuing the braking command is shortened,
s the impact noise of the armature 18 against the lining
16 may cause uncomfortableness since calmness is |
indispensable for an elevafor lifting apparatus. In
that case, as shown in Fig. 14, a sound absorbing
15 member 37 can be interposed between the braking body
12 and the reduction gear box 10B, while the remaining
parts have an identical construction with the embodiment
shown in Figs. 1 to 7. As for a material for the souqd
absorbing member 37, a shock absorging material can
KJ; - 20 be employed, for example, a metallic material such as
a damping steel shegt or cast iron or a non-ferrous
material such as shock absorbing rubber. Having the
above-described structure, it is possible to diminish
the impact noise gen?rated.when thé coil 30 is dis-
25 energized and the armature 18 presses the lining 16
against the braking body 12 by means of the braking

springs 32. This is effected by diminishing the resonance

sound caused whén the impact transmitted through the



that case, as shown in Fig. 14, a sound absorbing 15 nenber 37 can be

I nt erposed between the braking body 12 f@d t he reduction gear box | 0B,
while the remaining parts have an identital construction with the o
enbodi nent shown in Figs. 1to 7. As for a material for the’ sound absgrbing
menber 371 absaédindabesiyyildy affedtal tharetngeienpgegedborol0Bxanpl e;
metallic material such as a danping steel sheet .or cast iron_ or a T
non-ferrous ARCGe@dSad FFhldy MR ICREIEINMPPLEPcFan A Admipdshed
above-described_strycture, .it is possible to dimnish the ippact noise

gener at ed wh¥Ridfe Ieyﬁfqé?qﬁ leBiC A5G begkandSt At WPHKrure 18 presses
32, This s of fected by GiTHHAh e T9eed Hahnes BrakiBa bBivudzn ne
reduct i on Sgedpob e PR, dFornidg eriner 4 7 LAPHRE Ynoge BB TnbHE
noted that 1 AESS PR S5 SEABAR, dahafaltf PuCeihe BhS RERKING T The
above enbodi gggdggkiﬁg SHdE S o PP 5% | mémbePUS7t Bah HRE braking body

12 and the soun sorbi ng menber 37 can be integrally formed by enploying
a shock absorihjtagEalley | frted b SepEdyifi@a dRock absorbinfeimbteziaiher

-enbodi ment in which the operation noise is dimnished will be expl ai ned

herei nafter wWudh as cast iron. '

10 Next, another embodiment in which the operatidn_
noise is diminished will be expléined hereinafter with '_,.\u)
reference to Fig. 15. |

In this case, the armature 18 is composed of
two layers.' That is, the side facing the iron core 24

15 is furnished with a magnetic pole plate 39 which is made
of a material having hijh magnetic permeability such as
carbon steel, and the side coniacted with the lining |
16 is provided with a braking plate 38 which is made of
a material having both excellent abrasion resistancen

20 and shock absorptivity éuch as cast iron; Both of these "C;
members are securely'fastened_by fastener bolts 40.

The remaining parts are.identigal with the embodiments
‘shown in Fig. 11 and in Figs. 1 to 7. Owing to the
‘above construction, ?he impéct noise or release opera-.

25 ltion noise is diminished, which noise is caused at

the timé_of braking operation of the electromagnetic

disc brake when the armature 18 composed of the magnetic

pole plate 39 and the braking plate 38 is released from



reference.to Fig. 15. In this case, the armature 18 is conposed of two
| ayers. That is, the side facing the iran gpre 24 15 is furnished with a’
magnetic, pole plate 39 which is nmade of a material having high nagnetic

per neabiA. ity ,such a o} teel 6,51 de; cont act ed Wi the_lining
16 is pgesvi déd e s a(%}ne; %fa'%"e%%:i%‘ﬁé LR ORE o8 CGodihle! Bel 1) ng
bot h exceél | ent i j SN hogke tiyi h,as cast
iron. Both of t%?';aga rrbﬁe@ erzg' %@u?ae?;a?éastened _yéFa%¥e%%fég%I ?2 40. The
remaini ng parts e Hidp et d pd e SHPPOE S Stivd h8tftOpoid and in
Figs. 1 to 7. OMmng to the 'above construction, the 1npact noise or release
opera- 25 tion a3 13 AHidH d@resd € ha Nhagre t ic Cpaltiedo At th8echbile Of
braki ng operation of the el ectromagnetic disc brake when the armature 18
conposed of tshe Igrtid capdELty VL e addlil 30 beakilhg peadheedd i s rel eased
from - 14 - 1 the iron core 24 to press the lining 16 against the

braki ng body 12, and at tiRiganks tisreondyenbodiment whichi ijé pragwvided
perneability of the nagnetic pole plate 39 which serves as a magnetic path
of the coil 5 36 th hegound \ahgorbing giemizer c3h showrdimeBigki §4 16 is
one enbodi nent which is provided with the sound absorbi ng menber 37 shown
in Fig. 14 and tand dthetarmatgre okbteorstrucked raceerding 0 EEgwhdPe t he

remai ning parts are identical with the enbodi-, ) . .
while the remaining parts are identical with the embodi-

10 ment shown in Figs. 1 to 7.



10 ment shown in Figs. 1 to 7. 15 CLAI M5 1. An el ectromagnetic
di sc brake for. an_eLeMaLgiﬁL%;éL;E~gpparatus conprising a disc
spline-coupled 5 with a rotafi haft; a braking body and.an armature
di sposed to cl a J’m ng springs for urging sai d"arrature [
agai nst said dis mﬂﬂ" @BMI ch includes inner and outer magnet;g
pol es each facing *said ar et a a magnetic gap and concentrically' 10
formed with respect to said rotational shaft; and an el ectronagnetic coi
whi ch generates magnetic flux in a magnetig path formed by said inner and
outer magnetic poles and said armature; wherein said braking springs are
di sposed in the cexgiMs: of the outer magnetic pole, 15 and the nmagnetic
gap between said outer nagnetic pole and said armature is larger than that
bet ween said i nner magnetic pole and said armature. 2. : An

el ectromagneti c disc brake according to claim1, wherein a face portion of

said armature faking 20 Anasheotr@magnghécldigolbrakerﬁoesaadeﬂbwaabmontso

as to formsaid | arger nagnetic gap between said outer magnetic pole and
said armature. 3tifting ¢PPQF%§¥$oNﬁ@%E¥i§iﬂgsé Giﬁﬁesﬁééﬁﬁdpﬁypﬂgdclalntl
wherein the face of said outer nagnetic pole facing said armature is

recessed t her’r ef YEHYR P Zotationad sshatty, 3eprﬁ1é§ﬂ8t edgaﬁnﬂeﬁﬂeéﬁ“‘?&u&'e

out er disposed to clamp the disc; braking sprlngs.for urging

said armature against said disc; an iron core which -
includes inner and outer magnetic poles each facing =\
said armature via a magnetic gap and concentrically
10 formed witﬁ respect to said rotational shaft; and an
electromagnetic coil which generates magnetic.flux in a
magnetic path formed by said inner and ocuter magnetic
poles and said afmature; wherein said braking: springs
are disposed in the region of the outer ﬁagnetic pble,
15 and the magnetic gap between said outer ﬁagnetic pole
and said armature is larger than that between said
inner magnetic pole and said armature.
2. An electromagnetic disc brake according to
claim 1, whereiﬁ-a face portion of said armature'fa@ing
20 said outer magnetic pole is recessed therefrom so as to
form said larger magnetic gap between.said outera
magnetic pole and said armature.
3. An electromagnetic disc brake according to
claim 1, wherein the face of said outer magnetic pole
25 facing said armature is recessed therefrom so as to

form said larger magnetic gap between said outer:



i C L M S-:-* 16 magnetic pole and said armature. 4. An

el ectromagneti ¢ di sc brake according to claim1, wherein a recessed portion
i.s fornmed on the face of said outer nmagnetic pole faci ' Friature 5 so
as to ﬁbrn1sa|d | af ger magnetic gap between said outer magnetic and
sai d afphture. 5. An el ectromagnetic disc br m“‘\ @m laim 1,
‘wher ei'ria magnetic screeni ng menber is nmounted on'f\m\“a ut er
magneti c pole facing 10 said armature so as to forn1s%|d'larger magneti c
gap between said outer nagnetic pole and sai ggarmature. 6. _ An

el ectromagneti c di sc brake according to any one of the preceding clains
wherein said inner ngdtfhedtiic® pdBy Neid Gsd esrmd€ud@ch formed annularly. 15

7. An el ectronmagnetic disc brake according to any one of the
preceding clainms wrein, sdn dietktrmndnihtic dida mrake sdeddrdiy tenber
~of the lifting apparatus through a sound absorbi ng nenber. 8. An

el ectronmagneti ¢ di sElaimalde, adweraeim@ trecEssed | portion vimrﬁbmemims'dumd
absor bi ng nenber is nade of a danping steel sheet. 9.
el ectromagnetic di A% A% WDHARF (RAINSL IR pohmeﬁ@#ng;aﬁw%o@mture

absor bi ng. menber is nade of cast iron. 25 10. An el ectromagnetic
di sc brake accdﬁchrﬁ?t?? to form said larger magnetic gap between “said

outer magnetic pole and said armature.
5. An electromagnetic disc brake according to

\4’ claim 1, wherein a magnetic screening member is
mounted on the face of the outer magnetic pole facing

10 said armature so as to form said larger magnetic gap
between said outer magnetic pole and said armature.

6. An electromagnetic disc brake according to any
one of the preceding claims wherein said inner and
outer magnetic poles are each formed annularly.

15 7. An electromagnetic disc brake according to any
one of the preceding claims wherein, said braking body
is held on a stationary member of the 1iffing apparatus
through a sound absorbing member. |
8. An electromagnetic disc brake according to

20 claim 7, wherein said sound absorbing member is made

of a damping steel sheet.
9. An electromagnetic disc brake according to
claim 7, wherein said sound absorbing member is_made
of cast iron.

25 10. An electromagnetic disc brake according to

claim 7, wherein said sound absorbing member is made:
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claim?7, wherein said sound absorhbing menber is made *»+ € L M S
* 17 of rubber._11 An el ectromagnetic di sc brake according to any one
of the preceding clains wherein each side portion of said armature facing
said inner or ou[ T ole is made of a magnetic plate. 12..:.
An el ectronmagnet mmmn & Hmordi ng to claim11l, wherein said magggtic .
plate is nmade of tast itvort E3. * An el ectromagnetic disc brake according -
to 10 claim1l, wherein said nagnetic plate is made of carbon steel. -
| | 17 |
of rubber.
11. An electromagnetic disc brake aCCording to any

one of the preceding claims wherein each side portion
of said armature facing said inner or outet_magnetic
5 pole is made of a magnetic plate.

12. . An electromagnetic disc brake according to
claim 11, wherein said magnetic plate is made of cast
iron. _ T ' | : L
13. An electromagnetic disc bfake according to |

10 claim 11, wherein said magnetic plate is madé of |

carbon steel.




