1 HOLDI NG BRAKE FOR A TRACTI ON SHEAVE ELEVATOR  The present invention
retates to a holding brake for a traction sheave el evator ascﬂqojwﬁw?{ﬁe
preanbl e of claiml. The function of a holding brake is to

el evator stationary at a floor and also to stop the elevator car or M’&%nt
its notion during a power failure. Therefor&, the braking action of the
hol di ng brake is based on a nechanical pressure el enent, such a spring,
whi ch keeps the brake engaged when there Are no external forg¢gs acting on
it. As the hol cHOLDINGKBRAKEAEORVAt PRACPEONt CHEAWEcELENATORr arrives at a
floor and rel eases each tinme the car |€aves a floor, its operation nust be
as fast, accurate and noi sel ess as possible so that it wll not be noticed
by el evat or- useflse Buoesehits ircedmnion hHe&ategaﬂwba weehdihg brake stewe af

t he hol di ng br h ar b ar. e
wheel nust be Zéfng'??%%}v ;%glte{)a%?slﬁe to, a %ﬂqﬁak#ﬁgﬁﬁg c{?ﬁ% of
qui ckly as posstbrimahd to keep the |rrpact energy of the brake shoe as | ow
as possible and the |ocking of the brake as noisel ess as possible. Ch t he
other hand, it is to be noted that there nust be a defi- nite air

bet ween t he br dke sEHBCEAOT IRE bR aRPAGLIEGr breke JaﬁhdtPhQE’l@heafbrﬁikGVéHBE

must- not chaf e déer DbRKIPJasUlaf 8&1&:&5 érli‘dsal\@daﬂ dor &% tHe Witesateb! ear
noi se during elevator tr '

_ Eve}: br akes use a%lé]gres Ht |£
tracti on sheave®®l BVEYGR S I’”“’tr’r"ﬂ‘:’o LBk eSS DEET i n§ Fopepre.
ances in the brigke bﬁrm@uln@y%emsomndfsttrhﬂ:thohdlﬂgf ﬂa&vaketlmsbaspdj ror ha

accuracy of the, buald ng, petig Salll, | Lubh NegesSaLE R SE s on
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relatively large air gaps | TRerefore, the“reqai're
nmovenents in tHee¢pakethdodrake i rengaegqsiar Mbamt therey Brearwo| aggbernal

| npl ement i ng thfof@é@”ﬁ&%&nb?%ﬂrfé.rﬁhatdﬁ@!}){oiéiﬂé #Rdke is activated

each time when the car arrives at a floor and releases

each time the car leaves a floor, its operation must be
as fast, accurate an_d,- noiseless as possible so that it
will not be noticed by elevator users. For this reéson, :
the air gap between the brake shoe of the holding brake
and the traction. sheave or a possible separate brake
wheel must be as nafrow as possible to allow the braking
to occur as quickly as possible and to keep the impact
energy of the brake shoe- as low as possible and the
locking of the brake as noiseless as possible. On the
other hand, it is to be noted that there must be a defi-
"nite air gap between the brake shoe and the braking sur-
face and that the brake shoe must not chafe the braking
surface as this would result in undesirable noise during
elevator travel.

In holding brakes used at present iﬁ traction sheave
elevators, i.e. in normal slide brakes, bearing toler-
ance$ in the brake lever systems -and struc_:tural- deflec-
tions impair the accuracy of the braking action, which
is why it is hecessary to use relatively large air gaps
in holding brakes. Therefore, -the required movements in
the brake shoe and in the parts actuating it are large, -
implementing the movements requires relatively large and
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2  expensive conponents, and the braking action produces a relatively .
noi-sy I npact due to the large air gap. Espe- cially the el ectronmagnet used
to release the brake is relatively large and expensive due to the |ong
brake shoe travel upon release of the brake. The object of the present
invention is to elimnate the drawbacks defcri bed above. A specific object
of the in- vention is to disclose a new type of holding brake for a
traction sheave el evator, a brake which is accurate in operation as well as

. fast- and noi seleapensifviec fcdmpatents o anfusheairaldinch acinide - prpfegest &d
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brake body and_a;hra! §;10f ﬁhan B pgcg;%ntsfi%ebf&’&é %ﬂythb!brf&’{@r brake

hol di ng brake conprlses ssure elenment, which may be a
spring or. equi \shoa]ttraanerlawgmn trelnass ahdhg deakeoe agai nst a brake
wheel to prevent rotation of the brake wheel. The hol di ng brake al so

conprises a retractor_ar- ranged to apply a pull to fhe brake sho kee
it clear of th&he okiestect WEBR, POSSEHtadAVERLIAR A% bR, & 1@‘“‘@1% P
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a pressure on tc“)gr ramne.
: to adjust and which can be J.mplemented using smaller,

lighter and less expensive components.

As for the features characteristic of the invéntion,
reference is made to.the claims.

The brake shoe of the invention. for a traction sheave
elevator comprises a brake .body and a. brake shoe at-
tached to the brake body. Moreover, the holding brake
comprises a mechanic¢al pressure element, which may be a
spring or equivalent,  arranged to press the brake shoe
against a brake wheel to prevent rotation of the brake
wheel. The holding brake also comprises a retractor ar-
ranged to apply a pull to the brake shoe to keep ‘it
clear of the brake wheel when the brake is not -active,
i.e. when the car is moving. The element used as a re-
tractor is generally -an electromagnet, 'but other me-
chaniéal, electrical, hydraulic or corresponding ar-
rangements may be used as well. '

According to the invention, the holding brake comprises
an intermediate- frame disposed between the brake body
and the brake shoe, with a pressure element applying a
. pressure -on. the intermediate frame. In addition, the
holding brake comprises adjusting elements between the
intermediate frame and the brake shoe to allow the posi-



hol di ng brake conprises adjusting el enents between the internediate frame
and- t he brake shoe to allow the posi-

3 tion of the brake shoe to be adjusted in relation to the ..
intermedi ate frane so as to maintain an air gap of ex- actly the desired
w dt h between the brake shoe and the brake3wheel. Thus, in the hol ding
brake of the inven- tion, the brake shoe and the internediate frane are
con- nected together by the adjusting elenments so that, due to the action
.of the el ectronmagpat ofir tisec hakikealshyeeto belr&dg'zheﬁedt int beJathwr togehler

igid the brak t t f d
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body while adjus nent e alr fap i1s acc erna
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shape in the direction. of ti so that it has'a
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conprises two ag ustln el e gﬁ nts between the |nterned|atg me and %he
br ake shoe, {56%8& Hobrakifgs FFC1AR: mi ipGrEmSALBES: HFams aRB

shoe, preferabl yhéelk&takeel gyhoeosrd conly awtded orl adjuetad usélangméem:ent :
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spring and a g enen .
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J body while adjustment of the air gap is accomplished .as
-an internal adjustment between brake components .within

the brake .

The braking surface- of the brake shoe is preferably an
elongated part. with a - curved shape in the direction of
motion of the brake wheel so that it has a relatively
long contact area with the braking surface of the brake
wheel along the rim of the wheel. In this case, the
holding brake preferably comprises two adjusting ele-
- ments between the intermediate frame and the brake shoe,
disposed on both . sides of the middle portion of the
brake shoe, preferably relatively close to its ends.

In the adjusting element between the brake shoe and the
intermediate frame, preferably an adjusting spring and a
clamping element are used, the clamping element being
arranged to pull the brake shoe toward the intermediate
frame against the pressure of the adjusting spring. As a

. result, there is no clearance in the joint between the
intermediate frame.and the brake shoe and a precise mo-
tion between them is achieved.



|nterrred| ate frarre and the brake shoe and a precise no- tion between them

i s achi eved. 4 I n anot her

enbodi ment, the adjusting elenent is inple- ment ed using a pack of
adjusting shins and a tightening means so that a pack of suitable total
t hi ckness con- sisting of one or nore adg@usting shins is forned in the
-adj usting el enent, whereupon the internediate franme and t he brake shoe
are tightened to each other by means of t he adj usting el enent, thus

setting themtoIa mmbthem embdéimentne¢Hg/a&ﬁuaaihgohlaﬁanuihg dhmpie-
relative to I rake r y
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el ements only permtting per pendi cul ar conpr ssive notion t he braking
surfaces ° agaPddustiew ®lement, wherevpepathbe Winteymediatetframe and
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traction sheavedetiratinds o ehat ipedly of |&ifestlifeehimsAsralaoiseqeence
of the small air p t and advant ageous di aneter ratio, a.snaller brake

magnet and s éke conponents can be used, resulting in a | ower
price. The |ong and narrOM/brake shoe and the two adj usting screms at

Its ends allow ggeur f br a .

preci se engagenen% Hgfa#ﬁ§]$é§§%r gggéggb?% %%m%ﬁ%ﬁvﬁgeﬁﬁlﬁggﬁ P%Xﬁe@

ef f ec- tive pRalSng. DS i h&odesuser ngalivedent adisppsed: Ilye'%}fﬁ@rhetbﬁake
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| ever nechani sns have _no effect on the Qgeratlo t he brake, Q|Ike

normal - sl i di ng curately in the.correct direction and pos1t10n relative
to the brake:- wheel, these guide elements only permitting:
perpendicular compressive motion of the braking surfaces-

against each other.

As compared with prior art, the holding brake of the in-
vention has significant advantages. Thanks to the struc-
ture. of the invention, a -Well—fuhctioning brake with a
very narrow air gap is achieved. The brake wheel may
consist of the traction sheave, which has a relatively
large diameter. As a conseqguence of the small air gap
and advantageous diameter ratio, a smaller brake magnet
and smaller brake components can be used, resulting in a
lower price. The long and narrow brake shoe and the two
adjusting screws at its ends allow accurate control of
the brake shoe so as to achieve a preéise engagement
with the surface of the brake wheel, réSulting in effec-
tive braking. As the adjusting elements act directly on
the .prake shoe, .the. bearing. clearances and structural
deflections in the brake lever.mechanisms have no effect
on the operation of the brake, unlike normal sliding
‘brakes. Moreover, the small air gap means a low impact
energy of the brake shoe,. so the ctlosing action..of the:
brake is quieter than in traditional brakes.. In addi-



brakes.. Moreover, the small air gap neans a | ow i npact energy of the

brake shoe,. so the closing action. of the: brake is quieter than. in
traditional brakes.: |In addi- 5 tion,
as the long brake shoe needs only two adjusting elenents, the brake is very
easy to adjust. In the followi ng, the invention will be described in de-

tail with reference to the attached draw ngs, wherein Fig. 1 presents a
partially sectioned view of a holding brake for a traction sheave el evator
as provi ded by ttium, nasnttihm lon§i prakeprsheeat needdet anly ottwoheadiplisic img

_brak.e | n Fi g. ]el e%pélﬁgﬁgé %élﬁhhé%%g%)gg%ﬁge of the invention

in conjunction W e nac €'for a traction
sheave el evator pre- sent ed in the drawi ng conprises a brake body 1 with a

brake frame 17,1 \ﬁmeaféii'59¥n§r AEHE! iRYHRieh Wi 1NV qddul e £ age D

attached e.g. tot frame eva- tor notor or to sone ot er swtable
fixed part. Théiadr]aI&éltEh)dl;/ef:%FﬁiW%e%Oaﬁh%uh'élt@ﬁlh%@l@rm‘lh@gﬁntwhéﬁeaﬁnu- | ar
el ectromagnet 4 enbedded in it. The el ectromagnet is |ocated on the

substantially planar_ | ower surface of the brake body_and towards the_|nside

of - the brake bdthg- Pl aPEGSEREFN & H"’!‘Fé'—l;ﬂ]a]ﬁ’érs?%mn%@ﬂé@@ G tthehBtakrg

body is a substafikel Fyraanghractivhegrdivd el évdor . aBebgwviilded by the
i nternedi ate frarre i s, an el ongated brake shoe 2 of a curved shape, which is

pressed agai nsttVEREA@ wheel 5 when the brake is appl i ed. Wen the brake
I S not

Fig. 2 presents a detail of the holding brake in Fig. 1,
and

Fig. 3 presents a third embodiment of the invention in
conjunction with a double machine.

The holding brake for a traction sheave elevator pre-
sented in the drawing comprises a brake body 1 with a
brake frame 17, i.e. a sturdy bracket by which the hold-
ing brake can be attached e.g. to the frame of an eleva-
tor motor or to some other suitable fixed part. The
brake ‘body comprises a round discoid ring with an annu-
lar electromagnet 4. embedded in it. The electromagnet is
located on-the substantially planar lower surface of the
brake body and towards the inside of the brake body.
- Placed against the planar lower surface of the brake
body is a substantially annular intermediate frame 7.
Below the intermediate frame is an elongated brake shoe
2 of a curved shape, which is pressed against a brake
wheel 5 when the brake is applied. When the brake is not
active, there is an air gap 3 between the brake shoe 2
and the brake wheel 5.

The intermediate frame 7- and the brake shoe 2 are con-
nected together by adjusting elements 8 disposed near
the ends of the elongated brake shoe. The adjusting ele-
ment 8 comprises an adjusting spring 9, whose pressure



active, there is an air gap 3 between the brake shoe 2 and.the brake wheel .-
. 5. The internediate frame 7 and the brake shoe 2 are con- nected together
by adjusting el enents 8 di sposed near the ends of the el ongated brake shoe.
The adjusting ele- nent 8 conprises an adjusting spring 9, whose pressure

6 tends to nove the brake shoe and internediate frane away from each
other, and a clanping elenent 10, i.e. a tightening screw, by nmeans of

whi ch the brake sho d t he % ge i{ate frane &£an be draa\ t oward each
" other against tHe™s % IFSYEe RERSAFRSE RGSs PARTEF™S THE ndYFon
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spring set, \Ahoscﬁatpénefr&ﬂaelée%tlsza% Pprdiddeind Seidet B8 phalt. T eaqa-
t 00, |nstead of a dlsk s rin S 055|b e to use other, téges of

springi ng el enert$StHMgs: PW‘ at ﬁe | R tR8 ephodiment df Fi¥endniiss @
presses the shafdlm@@r&war@bﬁhewhri@he slisws. aBejowd t ferskoudeesity he

shaft 14 has a step 16, which is. pr a nst_the surface af t
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t he brake wheel &essﬂﬁfe%%@rf@fe 2 and the shaft 14 are connected to
each

Located in the centre of the discoid .brake body 1 is a
power transmission shaft 14. Mounted on the brake body 1
around the .power' ' transmission shaft .is a  pressure ele-
ment 6, i.e. a disk spring set, whose lower edge rests
on a shoulder 15 in the shaft. Here, too, instead of a
disk spring, it 1is possible to use -other types of
springing elements. Thus, wvia the shoulder 15, the pres-
sure element 6 presses the shaft downward toward the
brake shoe 2. Below. the shoulder, the shaft 14 has a
step 16, which is pressed against the top .surface of the.
intermediate frame 7. Thus, when the shaft 14 is pressed
downward, it presses the intermediate frame and together
with it the brake shoe against the brake wheel 5.

The brake shoe 2 and the shaft 14 are connected to each
other via a guide element 11, which -consists of 'a spigot
‘12" at the lower end of the shaft 14:and a hole 13 in the -
brake shoe 2. Thus, as the spigot at ‘the end of the
shaft is in the hole 13 .in the brake shoe and the shaft
14 ,i"s rigidly mounted and is only wvertically slidable in
the brake body 1, .the guide element 11 keeps the brake
shoe tightly in position, preventing it from swinging
and turning and only allowing precise braking movements .
in the braking direction: In other words, the shaft 14 -



other- via a guide elenent. 11, which consists of a spigot 12 at the | ower
end of the shaft 14 and a hole 13 in the brake shoe 2. Thus, as the spigot
at the end of the shaft is in the hole 13 in the brake shoe and the shaft -
14 is rigidly nounted and is only verticall* slidable in the brake body 1,
t he guide el enment 11 keeps the brake shoe tightly in position, preventing
it fromsw nging and turning and only allow ng precise braking novenents.

in the braking direction._ | her. words, -the ft .
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a power fail ureprefbrably ifypine- a .single continuous body. The sliding
bearings 31,32 between the brake body 1 and the shaft 14
are so disposed that the upper sliding bearing 31 lies
between the shaft 14 and a screw part 33 engaging an. in-
ternal thread in the brake body. The screw part 13 can
be used to adjust the pressure of the disk spring set
forming the pressure element 6 and:- at the same time the
force with which the brake shoe 2 is pressed against the
brake wheel.

The holding brake presented in Fig. .1 additionally com-
prises a forced release function, which allows the brake
to be released during a power failure.. This is imple- -
mented by providing the upper end of the shaft 14 with
an oil spdce 18, with an oil-nipple-lé leading into the
oil space. Thus, by supplying oil through the nipple 19 -
.into ;the oil space 18, a hydraulic pressure is generated
which 1ifts the shaft 14 and with it the brake shoe 2.
The oil space can be vented via a bleed screw 30.

Fig. 2 presents another embodiment of the adjusting ele-
ments 8 as compared with Fig. 1. In the adjusting ele-



ment ed by providing the upper end of the shaft 14 with - an oil space
18, with an oil nipple 19.1eading into the oil space. Thus, by :
“supplying oil through the nipple 19 into the oil space 18, a hydraulic
pressure i s generated which lifts theghaft 14 and with it the brake
shoe 2. The oil space can be vented via a bleed screw 30. Fi g.
2 presents another enbodi nent of the adjusting ele- ments 8 as

conpared with Ei tfsl Ln ddie ael l&iﬁd’.&fﬂd% shims or, dependlng on the

8 ' ments, a se ‘adj usting shins_or endi ng
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sheave 23. In ﬁﬁ rakes as Illustrated in Flg
1 are connect edim- ga;gdnetsfeajy txhaeubratk@k%hqre?am@ glre hrekegrwheebodi es 1
be- ing utilised as a means for rigidly binding and attach- ing the notor
frames 22 to each other. Therefore, the basic idea of the in enth(?? t-hat
the adj ust ment B¥g+hd BLARELPREEEs A PTAATIGAL PP} HIRHEMeRE! r}i

posi- tions of i @Eéﬂ‘@ Pt eS ﬂ-nﬁéﬂtbbﬁkethéamaké7blesinfgS-mcﬁmliedalon aln

the foregoing. in Lol D 85a 8500 OGEER' 6Y BLARRl: AL itdde
mounted on the same shaft on opposite sides of a common .
large traction sheave 23. In this application, two hold-
ing brakes as illustrated in Fig. 1 are connected to-.
gether by their brake frames 17, the brake bodies 1 be-
ing utilised as a means for rigidly binding and attach-
ing the motor frames: 22 to each other. Therefore, . the
basic idea of the invention that the adjustment of the -
brake pieces is carried out independently of the posi-
tions of the brake bodies 1 and brake frames 17 is es-
sential. ’

In the foregoing, the invention has been described by
way of example by the aid of the attached drawing, but
different embodiments of the invention are possible
within the scope of the inventive idea defined in the.

claims.



di fferent enbodi ments of the invention are possible within the scope of the
inventive idea defined in the. clains.

9 CLAI M5 1. Brake shoe for a traction sheave eIev rising - a
brake body (1), - a brake shoe (2) attached to the br gjﬂﬂm m, J"
retractor (4) for keeping the brake shoe clear of a and
- a mechani cal pressure elenent (6) for pressing the ' br ake shoe *

agai nst.the brakga |, characterised in that - the hol ding brake
conprises an internediate frame (7) disposed between the brake body (1)
and the brake shoe (2), the pressure elenent (6) being arranged to apply a

pressure on thel'”@%@ﬁﬂﬁéﬁdéfﬂé¥ﬁh LI shédiee 'Ol &0 P] 2KEmSPIPIh§ES

adj usting elenments (8) be-_ tween the internediate frame and the brake shoe
to all ow adj ust fen® BFak®ebB8¥; {1bn of the brake shoe in relation to the

Ib ntErrr\eAﬁl alte franeab vigeakéhghaer (gﬁpaelak_ch@a\geanthbebbakbeb@age alnd_the

rake wheel is being a . i ng .bra i ne aim
characterised i i t‘-ﬁafegkﬁc Pﬁké‘@h(’;lg’%( %e%’d'rﬂﬁik@% %r%%?vﬁ °8r§ Qkr fface
el ongated in the dbrakéi wheel MBDioandf the brake wheel. 3. Fbldlng br ake
as defined in clai char ien_th _
direction of the bga%(laecs anl %?gé‘?: I'n Qg%%?r%lgt sﬁf’ fQF: e ¥%§ggé§m%%§e

different sides ofbrhbecehoeeagalnhe bhakbrskeewhpeéﬁ erably near its

ends. . 4. Holdi ggaﬂgifgédkyﬂryﬂgﬂ n claiml, characterised in that the
adjustlng elenent 8) I ses an adjusting spring (9) and a cl anping
el enent (10) arra Qqﬂ g brake comprises an intermediate frame (7)

disposed between the brake body (1) and the brake shoe
(2), the pressure element (6) being arranged to .apply a
pressure on the. intermediate frame, and that

- the holding brake comprises adjusting'elements (8) be-
tween the intermediate frame and the brake shoe to allow
adjustment of the position of the brake shoe in relation
to the intermediate frame when the air gap (3) between
the brake shoe and the brake wheel is being adjusted.

2. Holding brake as defined in claim 1, characterised
in that the brake shoe (2) comprises a -curved- braking
surface elongated in the direction of motion  of the
brake wheel.

3. Holding brake as defined in claim 2, characterised
in that, as seen in the lengthways direction of - the
brake shoe, the adjusting elements (8) are dispeosed on
different sides of the centre of the brake shoe, pref-
erably near its ends. '

4. Holding brake as defined in claim 1, characterised in
that; the adjusting element (8) comprises an adjusting
spring (9) and a clamping element (10) arranged to pull
-the between (2) toward the intermediate frame (7).
against the pressure of .the adjusting spring.



tHe between (2) toward the |nterned|ate frame if?iﬁﬁ?ﬁﬁ*Tﬁﬁ_““‘

pressure of the adjusting spring.

Hol di ng brake as defined in claim1, characterised in tfjmmuwumuuﬂ(ﬂm,
el ement (8) conprises a set of ad- justin hi ns (20) and. & titghtens ngr
means (21) arranged to tighten the brake shoe (2) in relation to the inter-
nmedi ate frame (7) into a position determ ned by the set of adjusting shins.
6. Hol di ng brake a e Adr £gd1in Kk
body (1) and thg b?ggﬁﬁhﬁ %rl%) %glaéﬁi neé?gd§¥ t%erc%?g£g£§ﬁ%§éa In

el ement (11) totbaévétrheménbsbkegsted@nfentm f&)mqo:gtprrlsea aai 6.tt of had-

brake body. Hﬁin%h%%ke(zf{ﬁ) deda n§d ¢l ‘Ele?‘x'l'ﬂg6 é‘é’t?é aghgf| §§Qah8e£ihat
t he gui de elenent onpr.i ses spi g 12) ex- tending outward from
the brake body E®) tig@tgmdihe (rpke nslflqa.@ Rk & Ds s gtAon clep reBpoRBERE o

the spigot. %eHQbéén&rlaﬁt@(e( Bs fefd ﬁgdpbglﬁhéhm&btéﬂi\ﬁrrﬁﬁi a5y SEHe | Bethat

the retractor é an el ect r gnagnet . Hol di ng brake as defined in
claim 8, charac? r pddUSEANGh S 1Pﬁe electronagnet (4) is acircular ring and
the pressure element (6) and the guide elenent (11) are dis- posed

substantially syccgazhhyQyy r2are e Uiy th A1dfl§ £! echhPUBPf sed in-
that the brake body (1) and the brake shoe' (2) are con-
nected together via a guide element (11) to prevent the
brake shoe from turning in relation to the brake body.

7. Holding brake as defined in claim 6, characterised in
that the guide element (11) comprises a spigot (12) ex-
tending outward from the brake body (1) and a hole (13)
in the brake shoe (2), corresponding to the spigot.

8. Holding brake as defined in claim 1, characterised. in
that the retractor (4) is an electromagnet.

9. Holding brake as defined in claim 8, characterised in
that the electromagnet (4) is a circular ring and the
pressure element (6) and the guide element (11l) are dis-
posed substantially successively on the centre axis of
the electromagnet.



