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Japanese Application number JP 2001-236746 filed August 3,
2001, the entire content of which is incorporated by

reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a speed governor that
detects excessive traveling speed of an elevator cage or

counterweight and to an elevator employing this speed

governor.

2. Description of the Related Art

Article 129 No. 9(7) of Regulations made under
regulation of the Japanese Building Standards Law specifies
that, as a safety qevice in an elevator, there must be
provided a device to automatically restrain descent of the
cage if the speed of the descending cage exceeds a
prescribed value.

Figure 1 is a view showing diagrammatically the

mechanism of a typical elevator provided with an emergency

[
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26 May 2004 stop device. Elevator cage 101 is raised and | owered within an
ascent/descent path (shaft), by neans of a w nding machi.ne (hoist) (not
shown) fromwhich it is suspended by a main rope 102, its aseémMayfgpdent
bei ng guided by a guide rail 103 provided in the ascent/descent path. An
energency stop device 104 is mounted on cage 101. If the speed of el evator
cage 101 exceeds the rated speed due to breakage of main rope 102 or
abnormal increase of the speed of rotation of the w nding nachine,

emer gency stop _device 104 nechanically stops cage 101 by gri pping guide
rail 103. S¥RRtdp¥icanchlexatasi vagephel ¢ ratsedlcandolowerddt withinby
speed. governor 102 provided in the nechani sm chanber, a rope cl anping

el enent | 88 RACSRbOTEE RN nPAtR péelr ok dpyioreans ¢f acwimdédg causi ng speed
governor rope, 107 1 hat ?sses over the sheave of speed governor 105 to be
gri pped. Wﬂghlgﬁeéﬁob%Eg ot Fhpenhofren whiphelt beesyspepdedobydavice |04
i s actuated, by nean f a safety |ink 108 nounted on cage Z01l. Figure 2
shows a t?%f%afogﬁeiﬁggo%ﬁ?n%?céﬂﬁlg?%ﬂe?% hehnghoypded kyewageideThi s

mbunt eq i Eped GBTRYRETS: thct b7 eeRt B goertt Hpathor ARi GReFICRFEnsm  t ed
of gear wiedh 44576, POF 1o idoRhR o neade A Fhy Bhr Ehor SRpeRcoBover Hor
2 "o e SO Te: ok piabEt il EREEY apCEhcane e ETPre Rkt i o
ot ary el o S 0oRe of Ot ot e BrhoRAGERERE ot | PR aPedI B8 Cact ng on

rotary wergtdeid®% et hSi 0 i h I.¢1.0g eeve
nount ed on rotary_sﬁa??é??%?agégd%%%ﬁ%n%hggﬁéo e@?ie@%ﬁ% ﬁ%kgbglbﬁé
consti t uttéigh&DEAEL y Petdpof capeeto DoNer i . Aechany sipd10 is
nount ed on the shaftyslicﬁng S eeve.q%ié%ﬁ%p+%ﬂ%a§€hggigéﬂ%vggihﬁth

di spl acenent dfhateishaflien! édéags reemeesd dhetNeréicdhtdirg6tion and when
t he amount of di splacenent of the shaft sliding sleeve exceeds a prescribed
val ue, a detictedtby|spedd gdosmon 16® providgd piovhdedeshahibdsmend of the
second link 110B is rel eased fromrope clanping el emrent 106. Rope cl anpi ng
el ement 1GEANDRY by XPPPsclpapingovkement rbpe dldorpavatad iheanovenent of
speed governor rope 107 to be arrested. Wien this happens, energency stop
devi ce 10%P$2d HOVRKRRK b0 Frebfsaotuateds ecgusing apeedogovednon rage 1.01
(see Fique 1% .. However, typically, in order to achieve stable operation
and to preVEnthAhRATERE oPEPhL Flam, Sherve pebdspeedrdeyernondl 0§t ed kech t hat
the first €nd S cqﬂg | i nks 110A and 110B i.e. speed governor |inkage
mechani s LEF &7 & MOt OTRTEE P IRTRPT t FRPF at €8 bP P LI PRE s pRBBXIENEYie

el evat or . lightly exceeded. Wth this object,,a speed

adj ust mn%écggr@%gl'g%ﬁl?g Jp%o%?%‘é%lé(%cﬁekﬁ' rBEaRs n‘R£3a Sigéﬂéyl?%@ﬁﬁﬁOA; this

speed adj éggg rl generates a bal anci ng force opposi ng

centrifugdg?E orcéﬂ%%éﬁh acts on the rotary weights 109 at the rated speed

of travel of lo CaQ6,d O - S ' t ing.111 is

adj usted so a?%@%ﬁnzer ate % %p?ﬁgg?%r%ggﬁﬁ&ggéﬁpr%@ﬁﬂégdt?‘n% fovement

of speed WiRyErdi8ed | SkaB SRCNAR] §a ds%&?%fﬁcgf PECRNEbLNEe 1108 actuat es
e eed o 1

rope clanping el enrent 106 just when S cage exceeds the rated

val ue. Theerspeerh@oy espesd Sfoverhdr Fiige ghéa?véaid)@%&ﬂnﬁéﬁrﬁﬂht_ type®

speed governor, since the rotary shaft 113 of rotary weights LO9 is

di rect ed sppedd cpbterngwarsise 107 CDNtFeSited NeERL Al BoRhEL0RVEE! abl e
"horizontal type" centrifugal speed governors, in which the rotary shaft of

t he rot aryramsmiittsed oylineni@dohod | Zord oy | yhaf £X2@i LeOfe8UEA tBeShown in
Figure 3. The construction of the speed governor shown in Figure 3 can be
under st ootetlyi ol ediormetion, by means of gear wheel 112. First links

110A constituting part of speed governor linkage mechanism

110 are mounted on a rotary shaft 113 and rotary weights



to the construction of the speed governor shown in Figure 5, which is
described in detail later, in the section "Detail ed description of the
preferred enbodi nents”. The speed governor shown in Figure 326 #ay200di bed
with the object of a conparative explanation of the technical effect with

t he speed governor according to the present invention in the section
"Detailed description of the preferred enbodi nents" later; it is not the
case that the entire 4 26 May 2004 construction of the speed governor
shown in Figure 3 is publicly known. In the upright type centrifugal speed
gover nor $Rhd¥Weightpyut @9 2are nmonnieed tat come et ips hef rihetlimk cdrsheave 108
about a horizontal axis into rotation about a vertical axis it is necessary
to provi defafdeat hheks 1I0A. Thhen hskeave 10 &vbackotated: heherlimii sm
beconmes conplicated, and the nunber of conponents are increased. On the

ot her han8rM8j AReWhhehnhlkasy veights wedYhrte roounkrrd crre i plkemedhbyi sm 110A
acts as a_bal anging force opposing the centrifugal force C acting on
centrif ugﬁ?n'v'\E?'gﬁg 11porce h@r%@éﬂgr@nam%%mgeexmws obR? at tleprelyt he speed

governor capn be restiained by tgﬁéﬁ masses. I n contrast, in the case of the
hori zont aF 2t §pBIoP* ceAYPF g af b VLIRS LeRVE MeMREAren3, since the

rotary sh of rotary ights 19 and the rofary shaf{ of the sheave can be
shar ed, aééé%ﬁgn?gﬁ?gu%£§as£a$6%%?gﬁh%%§§?soén%e%%% yiigRel WOBber of
conponent . o] decreased co red with t@f upright type. Al so,
si nce theé?ggg%égg%gétgg?ggﬁﬁée%r 19?0 %% TR %, %@gﬁﬁts directly,
there is t p. Vv r ates linearly in respect
of changeégg?ag%gﬂdfgﬁ %%3%%%ﬁ€e%f8§ﬂ%@%|%@%f%rgff %ngh%i%ﬁvihtage t hat
preci si onggfohfe1 $REETL 88V LS | € E%K@X I e SLQCE pair of
rotary meigh?s 19 and tﬁg f%ﬂﬁévﬁé %gg%dﬁgfgﬁa ereﬁﬁ?ﬁ %ﬁ% %#?g%ged in a
condi ti Ongyi&kinghgiLeei Bt enbal@peessd aj tepgtary shaft
13, the nMass oférota?y weights 19 apg?or T?ﬁié@%ngﬁgétﬁgg#i égdoes not act
as a bal aasbugt f 6f CQiHPPASENEnEEHE I thelIghaf O §Bi&ind he1&eté LhoLEhQT € the
di sadvant age that novenent of the speed governor |inkage mechani sm nust be
restrai nea presceribédovabde s0hechyoby (HEaNSleiriyeshdwh ninfohee generated by
speed adj ustnent spring 26. The nagnitude of the centrifugal force Cactin
on the rodnaying) ghrevidedxat eskedend ohethersecond link 110B is ‘

released from rope clamping element 106. Rope clamping
element 106 thereby grips speed governor rope 107, causing
the movement of speed governor rope 107 to be arrested.
When this happens, emergency stop device 104 is actuated by
means of a safety link 108 mounted on cage 101 (see Figure
1).

However, typically, in order to achieve stable
operation and to preVent.unwanted operation, the speed
~governor is adjusted such that the first and second links
110A and 110B i.e. speed governor linkage mechanism 110 are
not operated until the rated operating speed of the
elevator cage has been slightly exceeded. With this object,

a speed adjustment spring 111 is provided on first link



C=mc~2 - mv2/r where Cis the centrifugal force, mis the mass of 'the
rotary weights, r is the radius of rotation of the rotary weights, ca is
the angul ar velocity of the rotary weights and v is the el evaéMay300dd. As
can be seen fromthis equation (expression), the centrifugal force Cis
proportional to the square of the rotational speed. In recent years, very
hi gh- speed el evators of rated speed surpassing 600 ni mn have appeared. In
the speed governors of such high-speed el evators, as shown in Figure 4, not
only the magnitude of the centrifugal force Citself acting on the rotary
wei ght s b’c&(%'hi sthisespertyadifustnente mndingy 41 f genex@teis. @ the difference
of the centrifugal force at the rated speed and the centrifugal force under
excess sé&iﬁmtf‘?ﬁﬁe (PRRQ=2 AT dentrd fagsdg fesyes o hady iact snvowl d be
expected t.o be actuated) is much greater than in a conventional elevator. 6
26 May 206 cfNuamights Wat jhwemased spessuiofedaaeilngta function of
being able to control in a reliable fashion actuation of the speed governor
|i nkage retHEHTm AR rfihr P89 gifineed, wali ustiess sp¥dadflldpdeds. That is,
as the rated operating speed of the el evator becones higher, the ‘
centrifudh th%lf% T ?%ey%aﬁ%ar%fe T 109 £PE e BHEEN 3o FPencenent  of

operation.9 h eed governor Jinkage nechani smp,and actuation of the

ener genc;&. %%to%lcﬁ:e\%}tee W%ﬁ?ﬁéﬁgkeso tﬁﬂﬁ?% ﬁowqeﬁn&rdg],lnlkgg@omc‘p% e

per f or ma ] C nt ,of the speed adjustnment spring nust

t her ef or € be gn‘j&e%g{réa'{]%%o&ﬁgth%ellc#a é’%u@%e@or‘fﬁp& Icirlﬁﬂ‘pa&gce f or

opposi ng dgn&antyd :tﬂ?’g f j r | . t he ot her hand, since

t he speed of com‘rledné;: ment’t Vg{eqﬁ;#et?eaﬁ&%ﬁec%f&?%%gsepgea& Séc\(fgl’a%er t1hienkage
mechani spdsadl o Jd gh, the centrifugal force C when operation of the speed
governor |inkage nmechani sm commences al so becones high and the bal anci ng
force needed tmhe asided YRR Whdin LhE FARRGE OMEY Q%glleidmé?lge mechani sm

al so becones | arge. Consequently, in a centrifugal speed governor of the
hor i zont alugnAuht reyde ' hsgdwl rior, @ indleditheVellRks, and/rer 15Reed
governor |inkage nmechanismand the |ike does not act in opposition to the
centrifugsl darasy Geighspead adjsstiretitesPvergicanaly epabrdeneTati ng a

| arge force is necessary. 7 26 May 2004 Consequently, in a horizontal
type centqartxpst s e geusy rdrgo avsyided lad"horieentalr ithgpets needed t hat
has a small spring constant and that is capable of generating a |large

bal anci L UgrH Fnasth gatramarsspdad widjols tuinen tropriyn gheff te xifr enel y

| arge external dinmensions beconmes necessary. This makes it inpossible to
const r uctthf FRAF RIS iip dinented harigeatally.sdn exemplie ofch a
governor coul d be _constructed, since the spring constant of the speed

adj ust mer*Shrigh FRWI id} IFiquke & dhes CoRstametdonu otngher Bpeedor t he

speed adj ustnment spring .and/.or i ndividual differences of the speed .
gover nor \AVbeLﬁr}froégq'to(?ﬁgild’eS!d@”é’,e Iﬁaﬁ’g%e[ undegeLonds by, tEskedSea speed

~gover nor b rmance UMVARY THE | NVENTI ON Accor.di ngly, one
obj ect oftgt h@%r%&%{“g%@%?i%% ¥ et%p%?‘g\j?ageﬁnﬁﬁvg C¥Bedt &%‘F%o%"of t he
hori zont gy, itorP g PlaLsal t, e f factur n i,ntainability and
high reli gjblltc%ff)ty, dv%er elﬂr‘f2 he' ?%ggglag]%&tsétr?fetr} gﬁ% %&%ﬁ&nfspeed gover nor
ggbgrgg?y'mia%mc%mx{ of 1hed ML 2R Ao MRLLWNT hile Sspeed

speed governor shown in Figure 3 is described with the

object of a comparative explanation of the technical effect

with the speed governor according to the present invention

in the section "Detailed description of the preferred

embodiments" later; it is not the case that the entire



In order to achieve this object, the present invention is constituted as
follows. In accordance to a first aspect of the invention there is provided
an el evator speed governor conprising: 8 26 May 2004 a rope6dMsy20049

el enent capabl e of gripping a speed governor rope for actuating an.
energency stop device provided on the cage of an el evator; a sheave that
rotates wth a speed corresponding to the speed of the cage, being engaged
by the speed governor rope; a rotary wei ght that rotates about an axis of
rotation directed horizontally, being linked with rotation of the sheave
and that fengtxprbted of thetspéedajoverner ssham tin Miguwenvay fo omthe axis
of rotation;_a speed governor |inkage nmechani smon which the rotary wei ght

i s mount eBUBh#CLYiaknewn poved with di spl.acenent of the rotary wei ght and
that actuates the rope clanping elenent if its novenent exceeds a
prescribed rany@; the speEtohl] txpererentmtingnl mpsestigraeinon lehayeed
governor Linkage nechapi smthat is displaced with novenent of the speed
gover nor T'Pnﬁi'ag\érﬁe%ha SPFARE EPasoReREl dthe rofatian f sheane fldi&e t hat
restrains gnvenen% of the ipeed governor |inkage nechani sm by resilient
force genBPBrEd®i ROLEESRHRhCRXYR (P L AbRkARn ALY @ ey adnais and a

bal anci ng, wej ght _provi ded in the, speed governor | i nkage mechani sm and t hat
| oads t helé\g%gdnﬁgﬁﬁ??lﬁ’ 2% n‘R‘é‘@‘él‘igt‘ﬁ IR bt Thci Thi S drre Yivduced by

Gover nor TAEEEk e nfud WeftadfodiKe ot | Fomg iRk ot EhSecond
aspect of . nyent, i e_l i ded. an. el evat or, speed gover nor

conpri si n%‘?@%f éfr%%'g‘g‘téﬁ_’%’ﬂ% n%réel ]gljrirgl;é/n a%ea%'a&% rgl_?e g?‘flbefﬁpﬁba 'speed f
gover nor :ﬁggg vi de , 8 cage o0
an el evat %?’;98? b?ﬁeaa‘giggv%f]tg’ﬁgga r ta%g% %&% %gdge%ec%@(esngeocﬂjaaﬁlgﬁ? 0 a

speed of ¢ , el i r ..{c) a rotar
p 5808 £308, abCh NYa PAYEHSY Pa{réétg%;?ﬁﬁ% AN AH e L a1 ) y

wei ght that rotates about an axis of ro Izontally, being

linked W tbreotationing sii destearegandid Nticd s1 gl spbiaged fy entrifugal

force so as to nove away fromsaid axis of rotation; (d) a speed governor
| i nkage nadihantsge othahi spesat tori b A yhevedEdd | Sovarndedandd hat is nmoved

wi th displacenent of said rotary weight and that actuates said rope
cl anpi ng réepeained by nohesenamsesweds a prescri bed range;

In contrast, in the case of the horizontal type of
centrifugal speed Qovernor shown in Figure 3, since the
rotary shaft of rotary weights 19 and the rotary shaft of
the sheave can be shared, a mechanism such as a gear wheel
'is unnecessary. The number of components can therefore be
decreased compared with the upright type. Also, since the
rotary shaft of sheave 11 rotates the rotary weights
directly, there is the advantage that the speed governdf
operates linearly in respect of changes of speed of
movement of the elevator i.e. the advantage that precision
of the speed governor is increased. However, since the pair

of rotary weights 19 and the links 16 associated therewith

are arranged in a condition with their weights balanced



(e) a speed adjustnent nechani sm provided in said speed governor |inkage
mechani sm that is displaced with novenent of said speed governor |inkage
mechani sm and that generates a first balancing force that re286May@004
novenent of said speed governor |inkage nechanismby resilient force
generated in accordance with the anount of said displacenent; (f) a

bal anci ng wei ght provided in said speed governor |inkage nmechani sm and that
| oads sai d speed governor |inkage mechanismw th a second bal ancing force
produced 9a 26 May 2004 by wei ght acting on said bal anci ng wei ght that
rest r ai nsAhRifermeeary shaft shbedchpuemswmrdf |daticane welgiars g Aty dw) a

| i nkage menber that couples said balancing weight in a mddle, said

bal anci ngt i gt 3R righeli Vikr dloes get @alr @8 tay balararioy domee to a third
aspect of the jnvention, there is provided an el evator conprising: (1) a
cage t hatCRRIEMS canfretientsiefiraldd Bherguisddheridfonia ihe a shaft; (2) a
speed 90%% rope that noves |linked with novenent of said cage; (3) a
speed go VankAagR) thahdieenent 9f thigyapaedwovsnhapdehkageer nor rope,

sai d speed governor conprising: (a) a rope clanping el enent capabl e of

gri ppi ng “ée%baé'é’us'bd\‘}é?%e r Fannedtirf i P diadandelst &y devi ce

provi ded 4L 4 cage of an el e\%or;ﬁ a sheave that_rotates with a speed
cor r espol BT HY® O o 5 RRF 19 SER7F S fRtienntisd) bihgRped AU thaifeed gover nor
rope; (c) F?ah_r ajy wei ght that rotates about an axis of rotation directed
hori zont al y, being linked with rotation of said sheave and that is

di spl aced by cg{y ry r t.Q .mve .a fr sai,d axi s qf
rotation; (d)' a s“l[l)at g%é/%r&n%réfel nkat erlrrg%;lps%c&%%f‘%gai% rtgleary'

wei ght i&-dﬁ:&ﬂ}%ﬁ}& i i i ement of said rotary wei ght
and that actuates sal déglgé é’?ﬁ%%%@pﬁcﬁmi ng element if a novenent

exceeds a presgerd hd,r angei/ke) a speed adjustment mechani sm provided in
sai d speed governor |inkage nmechanism that is displaced with novenent of

sai d speed gowtes d inkage reahan AR, 9eNY ARS vadd 'of &l anci ng

force that restrains novenment of said speed governor |1 nkage nmechani sm by

resili entrdtanme weirgiad ede | i adeondAics W dthe i Wi e sAthry
di spl acenent; and f) a bal ancing wei ght provided in said speed governor

| i nkage msciletissmaanics tited dromdsa s aied sspiand O Aot mkaga grehani smwith
a second bal ancing force produced by weight acting on said bal anci ng wei ght
that rest3dl s ibvidrereleater dpgsebd governor |inkage mechanism and (4)
an energency stop device provided on said cage and 10 that stops said cage
by grippi ng sdi® G Re ragen Wiran £hicpeaiadrision o exiparessicof) sl speed
governor s . actuat eld. 9c , ,

centrifugal force C is proportional to the square of the

rotational speed. In recent years, very high-speed

elevators of rated speed surpassing 600 m/min have appeared.

In the speed governors of such high-speed elevators, as

shown in Figure 4, not only the magnitude of the

centrifugal force C itself acting on the rotary weights but

also the range of the centrifugal force C (i.e. the

difference of the centrifugal force at the rated speed and

the centrifugal force under excess speed conditions under

which the emergency stop device would be expected to be

actuated) is much greater than in a conventional elevator.



26 May 2004 BRI EF DESCRI PTI ON OF THE DRAW NGS A nore conpl ete appreciation
of the present invention and many of the attendant advantages thereof wl|
be readily obtained as the sane becones better understood by26dMay200de to
the follow ng detail ed description when considered in connection with the
acconpanyi ng drawi ngs, wherein: Figure 1 is a diagrammatic |ayout view of a
typical elevator; Figure 2 is a view show ng an exanple of a typical

upright type speed governor; Figure 3 is a view showi ng an exanple of the
construction of a horizontal type speed governor; Figure,4 is a view

showi ng tCensementlyala fapesd genesmaied y reqeiyedehgidingod a speed

governor; Figure 5 is a view showing a first enbodi nent of an el evator
speed govewmoticr cof dieing cable (o esertrohvinta arel Falgle ef&éhboml Fi gure 6B
are graphs given in explanation of the differences of action of the speed
gover nor s2GHBARL oM ¢Ff gthe Spesd JivpImes;l Fikage Wedlsamismeand| | ustrating a
second embodi ment of an el evator speed governor according to the present
i nvent i onkotary weights, over a w1de range of speeds.
That is, as the rated operating speed of the elevator

becomes higher, the centrifugal'force in the narrow range

of speeds between commencement of operation of the speed

governor linkage mechanism and actuation of the emergency

stop device increases abruptly. In order to obtain stable

performance, the spring constant of the speed adjustment

spring must therefore be made small so that the change of

controlling force for opposing the centrifugal force is

made gradual.

On the other hand, since the speed of commencement of

operation of the speéd governor linkage mechanism is also

high, the centrifugal force C when operation of the speed

governor linkage mechanism commences also becomes high and

the balancing force needed to restrain operation of the

speed governor linkage mechanism also becomes large.

Consequently, in a centrifugal speed governor of the

horizontal type in which the mass of the rotary weights

and/or speed govérnor linkage mechanism and the like‘does

not act in opposition to the centrifugal force C, a speed

adjustment spring capable of generating a large force is

necessary.




Figure 8 is a viewillustrating the action of the speed governor _
Illustrated in Figure 7; 10 26 May 2004 Figure 9 is a graph illustrating
the technical effects of the construction of the speed gover 26Mayf2084gur e

7; Figure 10 is a viewillustrating a nodified exanple of the speed
governor shown in Figure 7; Figure 11 is a viewillustrating a further
nodi fi ed exanpl e of the speed governor shown in Figure 7; Figure 12 is a
viewillustrating a third enbodi nent of an el evator speed governor

according to the present invention; Figure 13 is a sidehvieM/of a fourth
enbodi nent of el.ev speed .gover no ccordin o.the present

i nventi on; a&?ﬁé%ﬁu%ﬁﬁé&ﬁs;%1?r%#ﬁl€?%€?@ft¥ﬂﬁ ?gﬁ%?ﬁfgﬁﬁ dSEfﬁfLEE an
el evat or, over (o] ' . present inventijon.

Cretes DOARAR SO AN Rl 0 Lhe RE°PEoLOLATLZR: n5TA

small spring constant and that is capable of generating a

large balancing force. This means that a speed adjustment
spring of extremely large external dimensions becomes
necessary. This makes it impqssible to construct a speed
governor in a restricted space. Also, even if such a
govefnor could be constructed, since the spring constant
of the speed adjustment spring is small, the effects of
manufacturing errors of the speed adjustment spring and/or
individual differences of the speed governors would be
considerable, making it impossible to provide a speed

governor of stable performance.

SUMMARY OF THE INVENTION

Accordingly, one object of the present invention is
to provide a novel speed governor of the horizontal type
of excellent ease of manufacture and maintainability and
high reliability, wherein the speed adjustment spring and
speed governor main body can be made of small size and an
elevator employing the speed governor.

In order to achieve this object, the present
invention is constituted as follows. In accordance to a
first aspect of the invention there is provided an

elevator speed governor comprising:



Referring now to the drawi ngs, wherein |like reference nuneral s designate

i dentical or corresponding parts throughout the several views, and nore
particularly to Figure 5 thereof, one enbodi nent of the pres@itMayR0ddti on
wi |l be described. [First enbodinment] Figure 5is a viewillustrating a
first enbodi ment of a speed governor according to the present invention.
Thi s speed governor 10 could be provided on an elevator instead 11 26 May
2004 of the speed governor 105 shown in Figure 1. Speed governor 10
conprises a sheave 11 on which is wound a speed governor rope 1lo7. Sheave
11 is rotated @i ¥epehelanpping oflensmerdpaliles pefe dygippeinmpra reeeedl07 i.e. a
speed corresponding to the cage speed, about a rotary shaft 12 arranged in
t he hori z9RAYBFNAF r EeP¢ ofer ReTERSLt tienfan Jeme rgenmpertiapd devide hori zont al
direction on support pillars 10A, 10B. On rotary shaft 12, a coupling 13 is
mount ed sBFA¥idedpen nbheprgeiof taie ed@vatatirection of rotary shaft 12
Coupling 13 conprises a first tubular body 14 that is capable of novenent
in the axi al dfreRer¥s Ehak oretgtemarith 2 sreachsonraapaslimgdicher with
rotary shaft 12 and second tubul ar body 15 that is capable of novenent in
the axial “df r BRTFICbf ERD1GRIe s R INa Endagachdy wiheh sneest gauanmer body 14
and t hat %ﬁ%cgpable of relative rotation with respect to first tubular body
14 (i.e. T/ does not rotate even t hough first tubul ar body 14 does '

rotate). On ro haft 12 and first tubul ar body 14 there are nounted
first I)i nks 16’£ ?%%%%W u'f?)ré“bg‘?d‘i‘a%frqtr‘?et%e%f‘&o 38 9k FREakdORani sm
First i i ¢ 7 .,and 18 that. are.coupled so o nmake V
shapes. %f%%?ftészﬁa éfﬁgor?%%%bt%%‘rﬁ %ﬁg‘e&d’ 5‘#&5‘%?“ Iﬂaﬁ? € ubul ar

body 14 i Yot : . ' I d of arns |7 and 18
ar eycoupléé%%syo@afg?gé%%lgjé%aqﬂ]f%%féér&éIbgicvey]:%oltqgé'{q%olnefgqrcae} R £P &% 18, and

rotary waheid Sawdy Yrebhtiise bS5 &S t the points of coupling of
arnms 17 and 18. 1 26 May 2004 RS,

a speed governor linkage mechanism on which the rotary
weight is mounted and that is moved with‘displacement of
the rotary weight and that actuates the rope clamping
element if its movement exceeds a prescribed range;

a speed adjustment mechanism provided in the speed
governor linkage mechanism that is displaced with movement
of the speed governpr linkage mechanism and that generates
a first balancing force that restrains movement of the
speed governor linkage mechanism by resilient force
-generéted in accordance with the amount of this
displacement; and

a balancing weight provided in the speed governor
linkage mechanism and that loads the speed governor linkage
with a second balancing force produced by weight acting on
this balancing weight that restrains movement of the speed

~governor linkage mechanism.



Two sets of arns 17, 18 and rotary weights 19 are provided in synmetrical
positions with respect to rotary shaft 12. Consequently, no matter what the
rotational position of rotary shaft 12 is, the nass of arns 28 MayR04d
rotary weights 19 cannot act so as to displace coupling 13 in the axial
direction of rotary shaft 12. This is the characteristic feature of a
"horizontal type" speed governor as described above. when rotary weights 19
are rotated by rotation of rotary shaft 12 of sheave 11, rotary weights 19
are displaced outwards in the radial direction of rotary shaft 12 by the
centri f Uyaladarminrand ity Dresbrad Yasweght 6 10ne ConceAttaAt | ¥nwhth this,

arns 17 and 18 that constitute the. first |link mechanism 16 are di spl aced
in the dsoginuyidlekan ol etdissebypekdphace agogcoophphgsisgkn the |eftwards
direction of Figure 5. One end of a second |link 20 constituting part of the
speed gover morrdrenksgamisthaniements capabbe ¢6 getppiingubukpeebody 15.
Second link 20 is a link that transmts O the notion of second tubul ar body
15 to a’ SR Hotr FovirPy rReleial ing niFi ¢ieeas)cy hatoncdeuies rope cl anping
el enent 106 ,b el easi ng the_ hook of rope clanping el enent 106. Second |ink
20 conpPir&ds oM 2 1CAGR Rl 3R FBVateHi 23 and rod 24. Bel ow rod 24,

second | ink 20,is prqvided wth an armfor releasing the hook of rope
clanpinékglghéheaﬁﬁ;ghéi(ﬁgﬁ. es yaZ%%%e%nc%fﬁngﬂPglpg RBtaclearly
shown in j ) el g L imt, switch., However, since the
constructpiterc()?(r?ljl ?fﬁﬁgffo%%’ona%%&g%@%%ég%tb¥e‘?%\%?o ﬁ%% WYRIPRE essence of
the pre ;dnvention, description thereof in this specification is
omtted. For this portion, any desired known construction could be adopted

by thosgcgkia lretddy e gt (tH S Iheuconst 14k 9p §§9>M§1£H the

| ower part of Figure 2 could be enployed. L-shaped arm 22 of second |ink 20

i s capablieeaft edbdidmigganmiedipnt ity bin keaovabh ersbaf i or5cfi ¥8¢qt o support
pillar 10b. One end at the tip of first side 22a of L-shaped arm 22 is

pi vot ed sheafise asichdhadnd ofdisgph &Xded hay ¢enipr vbteall t fosecond asbubar body
15. Bal ancing weight 30 is pivoted at the tip of second side 22b of

L- shapedC{Pm¥2Y %ﬁfé’“brﬁﬁld* i 28 i sotRed between the tip of second

si de 22q 8f L-shaped arm 22 and shaft 25. The other end of arm23 is
pi vot ed 'F3 SnEPETE ACYSTEIRD G KARE AeChenpti om o1 hbahl 2258 novement only

in the Qgrtg%@]diw%li:g@{t ql gr?()tdnqcnéd r%‘g{pz qéjt_gn%% ﬁﬁ?‘ﬁ%‘i@wij tary weights 19 are

di spl aced by -“centrifuga or ce, rds in the verti cal

directi gﬁspﬁgge%ﬂts_&cm%%rﬁ gﬂdé%ﬁn% gf%ﬂq%@fa &g@ét pillar 10b.

Speed adj ustnment spring 26 is nount _ “A'sea ?ha?lgeats t he
bot t om er@eoic1sppacth Pd1LsidNt S Iyt MOV dedy Oﬂrélggrglgedp‘n

i movabl e seat 28 facing seat 27 is nounted on support pillar 10a. 14
range; .
(e) a speed adjustment mechanism provided in said speed
governor linkage mechanism, that is displaced with
movement of said speed governor linkage mechanism and that
generates a first balancing force that restrains movement
of said speed governor linkage mechanism by resilient
force generated in accordance with the amount of said
displacement;
(f) a balancing weight provided in said speed governor

linkage mechanism and that loads said speed governor

linkage mechanism with a second balancing force produced

9a



26 May 2004 Consequently, when rod-24 is displaced upwards, speed

adj ustnment spring 26 is conpressed, causing speed adjustnent spring 26 to

t hereby displace rotary weights 19 i.e. force is generated irRaMaya@ooecti on
such as to restrain novenent of a first link 16 and second |ink 20. As
descri bed above, in order to performoperation in stable fashion and to
prevent unwanted operation, the speed governor |inkage nechani sm of the
speed governor is preferably constructed so as not to operate until the
rated speed of novement of the elevated cage is slightly exceeded.

Sui t abl t herefore, the weight of balapcing weight 30 is set to a value at
mﬁ:ch tﬁ%yd%$&§#?Lﬁﬁﬁl?%r%%l%%%?h%agﬂn?bFérgeﬁﬁhghFQaFQEﬁﬁéﬁaﬂmé elgvagor

cage is i i speed slightly exceeding the rated speed of novenent
and the a.%ﬁ%ﬁﬁg§$o$%%gg%%%?%tgﬁv% Bal hﬁkﬂgemgﬁﬁﬁ?néémarénﬁoughly in
equi l i brj aki [ ot h g t,.and the di nensions of the
i nks. IhyﬁLi% %%éﬁﬁ#%ké%@%%? o?écg%gé%?gn§g§$nb82§8FﬁBﬁigﬁ} e speed
gover norifd i Dka0gd 18 hai] § M i N M DG, p 0 18k rdescri bed
divided into the portion (first ??%k %2§h?h§§g?gté?ggafgggiﬁg?gvjth rotary
shaft 1% anehiiey portion that does not rotate (second link 20); however,
when, in this specification, reference is sinply made to the "speed

gover norln i akamedamschand saf thhed enspeet | bakeRecharbaR bs , MeaRkre GAMPri Si ng
the first and second links 15 26 May 2004 16, 20 and coupling |3 that

mut ual | prouled ameskevatnkes dgupahsii?g: Next, the action of the speed
governor shown in Fiqure 5 will be described wth conparative reference to
the conplbatidecas@riprat stenendsh Fgudesgends ghidadt hy prgséde i nvention
is not appljed. The difference between the speed governor of Figure 5 and
t hat shd%ﬁ%rw%ﬁﬁﬁﬂeﬁiﬁﬁﬁﬁﬁin t he provision of a bal ancing wei ght 30 at the

tip of segond §§q§(;2b of L-shqged €%n122. In the sgeed overnor shown in
Fi gure 3'4nd % He $peel’ GovEnorCRhowt? F i Y gtir e+ Bk HhW1EBnMPVENSAL force C

acting ng ré}:tjfady Ey%’.ghts 19 and the bal ancing force B opposing this can. be
expressed as ol To0s. Speed governor of Figure 3: C = 2B tang= 2PS tang

(3) a speed governor having a sheave that is engaged by
said speed governor rope, said speed governor comprising:
(a) a rope{dlamping element capable of gripping a speed
governor rope for actuating an emergency stop device
provided on a cage of an elevator;

(b) a sheave that rotates with a speed corrésponding to a
speed of said cage, being engaged by said speed governor
rope;

(c) a rotary weight that rotates about an axis of
rotation directed horizontally, being linked with rotation
of said sheave and that is displaced by centrifugal force
so as to move away from said axis of rotation;

(d) © a speed governor linkage mechanism on which said
rotary weight is mounted and that is moved with

displacement of said rotary weight and that actuates said

Sb



Speed governor of Figure 5: C = 2B tans= 2(PB+PS) tana where PS is the

bal anci ng force produced by speed adjustnent spring 26; PB is the bal ancing
force produced by bal anci ng weight 30; and a is the angl e na@é May 200dar y
shaft 12 with arm 17 on which rotary weight 19 is nounted. Figure 6A and
Fi gure 6B respectively show the relationship between the centrifugal force
C acting on rotary weights 19 in the speed governor shown in Figure 3 16
26 May 2004 and the speed governor shown in Figure 5 with the bal anci ng
force B opposing this centrifugal force C. It should be noted that the
relati onship shown in Figure 6A and Figure 6B is diagrammtic only; the
actual rebat icdestpi;md = lementt ol @ xnaven¢ ot depeaddace ppesheibedki ng angl e
of the Lshaped arm on which bal anci ng weight 30 is nmounted. As shown in

Fi gure 6ANgerd the case of the speed governor of Figure 3, in the entire
cage, the necessary bal ancing force the bal ancing force PS generated by
spring 18) i 2esSPecefsEUstRent nerhahenipugaidedr te eaifdnspendrast, as

S vt e daaher Hetham i e e ChoskesfadatdeRY the speed
movement of said speed governorvlinkage mechanism and that
generates a first balancing force that restrains movemen£
of said speed governor linkage mechanism by resilient
force generated in accordance with the amount of said
displacement; and
f) a balancing weight provided in said speed governor
linkage mechanism and that loads said speed governor
linkage mechanism with a second balancing force produced
by weight acting on said balancing weight that restrains
movement of said speed governor linkage mechanism; and
(4) an emergency stop device provided on said cage and 10
that stops said cage by gripping said guide rail when a

rope clamping element of said speed governor is actuated.
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governor of Figure 5, if the cage speed is |less than a prescribed speed
(specifically, this prescribed speed is a speed slightly higher than the
rated speed), the necessary bal ancing force B is provided solk8May3004he

bal anci ng force PB generated by the bal ancing weight 3.0, but, above this
prescri bed speed (in this case, when novenent of the speed governor |inkage
mechani sm starts), the necessary bal ancing force Bis provided by bath the
bal anci ng force PB generated by bal anci ng wei ght 30 and the bal ancing force
PS generated by speed adjustnment spring 11. As can be understood from
Figure 6A and Figure 6B, with the speed governor of Figure 3, since . the .
speed adjustnent spring 26 has to generate all of the balancing 17 = 26 My
2004 force B oPRoE nBEgﬁEIE§§9¥iQEgﬁﬁEfQR%@IKG%cting on rotary wei ghts 19
over the entirge speed region of the cage (speed region fromspeed O up to

t he prescribedAs%g€ﬁ SPTRARER 2PRreabakier\oftthe deveeentuinveptiane), as
described inp the section "Description of the Related Art" above, the
problen1o%€§r§aPﬁaP t hge spekandant adyaatages nkheweptcoitt be | arge size.

Al so, singe ed adj ustgent spring 26 nust generate all of the bal ancing
force B, ﬁe§§£§8 86f%§ ﬁ%ﬁ?ss ¢ nEADe RerAnee hettekerndengtacdabye force

becones n sary aJso_giving.rise to the obl em of [ncrease in size of
Che rotal FEFE reRoky FaBaEoELrvife detetl & SetrerecAdr vaezs. |1 |
t herefore ifLicul . acCO dat e the speed, governor in a defined
space. Fbﬁggg?agafghi%héggé%%glﬁ%v%+ rCRg ?ﬁiﬁWé?%ﬁlggn E2¥HRIRecessary
balancingwﬁﬁfgfnfor restraining the starting off of the speed governor

| i nkage mechanismis generated by bal anci ng wei ght 30, speed adj ustnent
spring 26 need gen e i [ i CLEN rol the
operating speeﬂpg?y?hg g%z%ddg%gg%ﬁﬂgéF?hi%ﬁ%g%ég%%%iéﬁ]és%g?%ggépeed

adj ust neng1evatdg; 26 can be made of small size. Also, a robust spring
retaining el enent becones unnecessary. As a result, the speed governor main
body can be repigegei n §é2§.V{éﬁcgﬁgwﬂﬂ%qghngﬂ&hpﬂg of 26 dpyidQP4 Next, a
second enbodi nent will be described with reference to Figure 7 to Figure 9.
The mai n dpfighencgpefspbedsgceatherpodi ment conpared. with the first

enbodi ment shown in Figure 5 is that L-shaped arm 22 .is substituted by

anot her type oFigune22Aisnaoview slowimstan eampbpeefl ghawer nor | i nkage
mechani sm such that the bal ancing force generated by bal anci ng wei ght 30
becomes sE@RFErugkion|efraakerinontel aryremtspéedi gprexeoent of the speed
governor |inkage nechanism otherwise it is the sane as the first

embodi nent . | "' FI¢ERed 718nd Hgwurghawing uehe acengrifegabngorceti on of the
second enbodi nent ortions which are the same_as the Figure 5 illustrating
t he firstgﬁﬂ%Bﬂ?ﬂ%ﬁgyaf%t%¥¥e%e%$ﬁF%39% 3 FRPAICCGHBOY 5 and descri ption

t hereof is not_repeated, The follow ng descrjption will| refer to Figure 8
illustrating nat®rEpart$8of YHEW p‘?%%‘éﬂ‘ﬁg efrbbt e MRl rent nef grBph of

Fi 9 | t] h ti f .the, t. enbodi t, As sh

Figure 8, TRAHEE pBEeq TR bhP oo TR S otk GRucrTF EPARREESbchani sm
i t t i | OWi diti 1 d (2 1 ~
|1 ospect i ve. of PHes SR FR S1dr TR BT G niage machani m the

The vl ghe e TG o Bal oaci S0 per oh B0 e ehel ot ol e Ao 88" T connect i ng
the cent ejorérbayi éNowh DRl AIGHRY YeigtrBQure 5;
Figure 7 is a view illustrating a second embodiment of
an elevator speed governor according to the present
invention;

Figure 8 is a view illustrating the action of the

speed governor illustrated in Figure 7;

10



19 26 May 2004 and shaft 25 is always an acute angle. (However, it should
be noted that, in the case of ,the speed governor of Figure 5 the angle a
when the anount of displacenent of the speed governor |inkag@6ddmt2ifidsm i s
O is an obtuse angle but subsequently shifts to an acute angle.) That is,

t he bal ancing force generated by bal anci ng wei ght 30 becones snmaller with

I ncrease in the anount of displacenment of the speed governor |inkage
mechanism (2) The angle [3 nade by a straight line in a direction
coincident with the direction of the force that is applied to the pivot

poi nt 29 by arFig@reu® i® 2heriph ahtlwstfarioey RS drsyiatia bye fmeat

adj ustment _spring 26 and the straight line joining shaft 25 and pivot point
29 of arnPBoRhaneorstructienfief the tspead govennmf o Fitherddl ancing force
B generated by_speed adjustnent spring 26 and bal anci ng wei ght 30 can be
expressed as f%?-g‘&‘\% 10pie g dyigw FEllustnatfigign)a FRAE ied dxampdeA & + (c/ a)
FB 1~-B mhgﬁe FS is the balancing force [N] generated by speed adj ust nent

spring 26-RNEEPPLEY ROYRYRME #laoWRr e K4FuRE t47 acting on the bal anci ng
wei ght) [N geperated by, bal anci ng, wei ght 30; 1~S is the linking '
ef fici ency~rel AFMELtHL tHR R pekel ab} Wdteatingd fiputhammodideiadn; 20

’éxample of the speed governor shown in Figure 7;

Figure 12 is a view iliustrating a third embodiment of
an elevator speed governér according to the present
invention;

Figure 13 is a side view of a fourth embodiment of an
elevator speed governor according to the present invention;
and

Figure 14 is a front view of the fourth embodiment of
an elevator speed governor according to the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, wherein like referenée
numerals designate identical or corresponding parts
throughout the several views, and more particularly to

Figure 5 thereof, one embodiment of the present invention

will be described.

[First embodiment]

Figure 5 is a view illustrating a first embodiment of
a speed governor according to the present invention. This

speed governor 10 could be provided on an elevator instead

11



26 May 2004 1B is the linking efficiency relating to the bal ance wei ght

| i nkage section; a is the distance [n] between shaft 25 and pivot point of
arm 22A and arm 21; c is the distance [n] between shaft 25 aRf Mdye2(qddi nt.
where bal ance weight 30 is fixed on arm 22A; d is the distance [nm between
shaft 25 and pivot point of arm 22A and arm 23; k is the spring constant
[NNn] of speed adjustnent spring 26; and s is the displacenent [m of speed
adj ust ment spring 26 generated by novenent of the speed governor |inkage
mechani sm The value of the linking efficiency 1 is a value determ ned by
di spl acenBft the apeedogovemnor|10f singire i BiquAA). adpeedagoesrnbi h
novenment of the speed governor |inkage nechani sm The speed governor of the
present e%o@?ﬁﬁﬁfseg rofReavetll oo which baitweind tdespded egovearindi on (2),
so there is little change of the linking efficiency ASrelating to the

| i nkage sEBEPPohOHf Sheave al] ubs neetated iwiklthesapesd of roovenemtent  of

t he speed _governgQr |inkage nmechani smand, since this is constructed so as
to satisf§-aBBoRIcIAUPFROR ¥aBe 142 1iekihEreed tercgspdihatiag to the
bal ance mg' ht Iinkage section decreases wWith increases in displacenment of
t he speed i@%v%‘?‘%ﬁr@ RaRPot At earyshatt 12 arranged in the

horizontal direction. Rotary shaft 12 is supported in the
horizontal direction on supbort pillars 10A, 10B.

On rotary shaft 12, a coupling 13 is mounted so as to
be moveable in the axial direction of rotary shaft 12,
Coupling 13 comprises a first tubular body 14 that is
capable of movement in the axial direction of rotary shaft
‘12 and that rotates together with rotary shaft 12 and a
second tubular body 15 that is capable of moveﬁent in the
axial direction of rotary shaft 12 together with first
tubular body 14 and that is capéble of relative rotation
with respect to first tubular body 14 (i.e. that does not
rotate even though first tubular body 14 does rotate).

On rotary shaft 12 and first tubular body 14 there are
mounted first links 16 constituting part of the speed
governor linkage mechanism. First links-16 comprise arms 17
and 18 that are coupled so as to make V shapes. Rotary
shaft 12 is pivoted at one end of arms 17. First tubular
body 14 is pivoted at one end of arms 18. The other end of
arms 17 and 18 are coupled so as to be capable of relative
rotation of arms 17 and 18, and rotary weights (flyweights)

19 are mounted at the points of coupling of arms 17 and 18.

12



26 May 2004 The rel ationship between the anount of displacenent of. the
speed governor |inkage nechani sm and the nonent M about shaft 25 supplied
to arm 22A by the gravity acting on bal ance wei ght 30 and t he2hMay2004%
about shaft 25 supplied to arm 22A by the spring force generated by speed
adj ustnment spring 26 is therefore the relationship as shown
diagrammatically in Figure 9. Specifically, as shown in Figure 9, the

bal anci ng force generated by speed adjustnment spring 26 increases. with

i ncrease jn_the anmount of displacenent of the speed governor |inkage
mechani snt¥BuECtRObaR R | HY: {18 cangreeirey Weidhtt sk aws ghtodidrbcones

smal | er. nsequent|ly,.even if a speed adjustnent spring 26 of |arge spring
T8 ERarshstdas et

const ant -8 bteR? i Witk xespeck to nokarwishatt si®ing of
smal | spr} ng constaft is enpl oyed can be obtained. Thus, with the present
enbodi ment O ETERH ¥hen%a'ggt5¥rawg?o%eﬁ1%o‘?@fﬁb‘r°n%1 Reaieiomrof or a very

hi gh- spee at.or .t needed to have_a speed adjustnent spring 26 with
snal | sprllg%gé‘%gn%l?%ﬁf hf% %%Eegh%d]‘%r%? Rt i by 2@ vidh Feldfey spring

const ant | oved., Reduction in the sjze of speed adjustnment spring
26 and co‘ggg%]lﬁ‘gsne% c(r?%%%‘fi%?ltiﬁos?§et%f 1R AR RPYRMIKNF3 & £hhol e can

t her ef or chi , nuf act ure o eed adjystnent spring 26 is
facili tat%%&%uﬁﬁ%?ﬁio?gégi% réa{%es‘clé #%c]tzI Dfsﬂ?l’lﬁl}fsacftli?ﬁi ng errors of the
Spring cogsdAdd fﬂ]s 04 , e small . npanufacture of a speed
gover nor of starb e p%%o?%%%@c%ﬁ e%%ﬂ%%?@&y%‘? isrPEE‘in pr esent

enbodi rren%@véf}go§r@§)ed@§c,_bg$g@c§o yght 30 is made a rotationally symetric
shape such as a cylindrical or spherical shape, being a construction fixed

to arm 224 of Wifn SRACL-IWELRE s | 191KA0e LA dPUR) LN o uggret ric shalt

t hereof. Thus there is no change~in the positional® relationship of arm 22A

and the acsstiary oshgfitavid Yoof shedwvd1CeL Wk Y rBQudigits the Henter of gravity
of bal ance weight.30 is always at a fixed point Wwth respect to axm 22A)

even if bidsplecekigitvafipelt he ralilly dDMER/RN Wi b a
t he. speed governor |inkage, so that there is no possibility of. unwanted

force bei¥d Yerthatezhtari fugak piertegousritgy di nkaganewaii it dalance wei ght
30 does not rotate freely with respect to the speed governor I|inkage.

Desi gn ofCanromideant lgo wektort hi sk sayend st lende g ftacid idaatsad targk ithédecones
possi ble t.0 qﬁner ate a bal ancing force that changes in stable fashion by
usi ng bal ot 45 grrctsmigyriharprdisplanad iin itheiatlomicessary t hat

bal anci ng, wei ght 30 itself should rotate, bal ancing wei ght 30 can be sinply
fixed toqqlrfeecg:p‘éﬁtf sk disndaring mlinedihdn chedleftwaardmonent s
such as eicq:qi_so at‘?{‘;q‘a Iocag on where bal ancing weight 30 is fixed so ease
of manuf acture and imHHta {ity are inproved. Tt should be noted that,

?ni s§h8¥m 2i3n Fighy et ’oé) aa{ asnecci:onrgi Vﬂrgchtz ogoco%os l:’ﬂ:u einrcrggadpearhtololfovt\[.haend the
speed governor linkage mechanism is coupled to second
tubular body 15. Second link 20 is a link that transmits
tﬁe motion of second tubular body 15 to an arm (not shown
in detail in Figure 5) that actuates rope clamping element
106 by releasing the hook of rope clamping element 106.
Second link 20 comprises arm 21, L-ghaped arm 22, arm 23
and rod 24.

Below rod 24, second link 20 is provided with an arm

for releasing the hook of rope clamping element 106 and/or

13



26 May 2004 bal anci ng wei ght 30 adjusted as desired by sealing an arbitrary
quantity of liquid such as oil or sealed-in bodies 31 such as netallic
granul es within bal anci ng wei ght 30. By enpl oyi ng such a bal 26dViay20@&4 ght
30, if it is necessary to adjust the mass of bal anci ng wei ght 30 on _
adj ustnent of the speed governor, this can be achieved sinply by adjusting
t he anobunt of bodies 31 sealed into the interior thereof w thout needing to
renove bal anci ng weight 30 itself fromthe speed governor |inkage nechani sm

and replagce it t he, adj ust nent task can pe facilitated. Al so, since the
need to p%lgc%g'g fﬁél?’ra%% %?t e FERRTY KN 4019 [ BEYENIGE)arfP he need to

manuf act bal anci ights .30 of various, different masses are ,
el i mi nat e-CRHRg cgﬂ“%\g %’%’d’ij‘f:téd.}{‘l’i'lﬁ‘f% foee hhe emsigueticte®famount  of

liquid i : interior of bal anci ng weight 30 and making it possible for
this |i q{}uhgl% 2*5"%%% B3 PP R T ST e r T OO i vidig s esnoes ot

anti-vi brati i e conferred on hal anci n ight 30. -That is,
when t he ?Iﬁée%r%%%}gf n%%'%g‘gig%'su‘ﬁ%%c%ﬁﬂn a e‘E}'“‘ccb‘%nd’r'q'li find the speed
gover nor gihaok ' suIiLT&d ; | vilbration condition,
since the ?ne???cag@sf&?ﬂiéétr% | es@iééa ed %%%}%tnfoﬂ'eﬁrﬁ'r éo?’a‘t}%ﬁ nci ng

wei ght 30ce&ins ddnde Lid ) O 1?)11& Vi t4 on,. attenuation
and suppression %}% a%lrllot?f%l? (t;/tlj rapl)%;a% ntc eq%:h%ﬂeb\?seed,éﬁefllalbﬁl nlgf1 trﬁ%e speed
governor &gr shidt Samlpld G4E QShdhAR | tdyqn. y 2004
Mal functi on and/ or darage of the speedtgé)rgg‘?rgoovﬁpcqg{n e[lﬂé;rle%%é%%ent ed,
maki ng i toPOoBEdite 3 DY I BE &n governor of high reliability having
stabl e performance that is little affected by external disturbances.
Furthernore, as-sHayedidedri 200rSE Idecdnd Ry 2o Y f@{pLhriege 40 (made of a
resilient body such as rubber and/or an inpact absorbing body or danper)
may be priowikiaug triweremsenptp cilbou th adra Nimnigr sl ) Eha¥t 125 tihiecddidd al condi tion
(condition in which the speed governor |inkage nechanismis not being

di spl acedyup¥reth il laac ekt v eOrsesnt] condilie anipfoft i wdtevailds TRgef£auses
the rope clanping elenent 106 to be actuated, rotation of sheave 8 is

br ought tIer%lwmr;%mms%pl,s wivdied i rideigeihdwrared tdfatamm2 adthaty on

rotary wejghts 19 is al so abruptly di ssicggt ed. When this happens, the speed
gover nor 12 RERESRFRAFLIFRS HHWAT oodssth eBalanding rieight &hdition by

bal anci ng, wei ght 30 and speed adj ustnent. spring 26, so at this point the
Ispegd ag\%(ﬁ rﬁfv‘?‘i?fga%'éf?égh’érpsﬁﬁ §:§8§fie@tlé&_ %@gaﬁﬁﬁm%.@%ﬂeﬁﬁlfhp%ﬁzd_ { )
absor bed BYF SHI4RE S g S PRI RETHRR | g detP (90 196n SS9k | Mpact
can be effd.ci ently re The speed govern can.thereby b I ot ect ed,
maki ng | tiépk(?)s%]b]{' e?ﬁ%%é%ra()r\d}? epaa%geéﬁ%bﬁhgih%fo%%e§n$£€%i ty.
[Third e EﬂEég 6 Y, 0 X a thi odi wll be
descri b_e}ij)\ndjf _e‘%%%dnctegt% i%]gué)eflﬁ%? éﬁ]de) c%ér}s]{o(rj%gq)bﬂ%grgo‘lalla%ci ng wei ght
30 and | lGagBiid 148 Vet ol ? IR Prddhd b tafledditod 1 1 @

nd enbo nt shown 1 n Fi

enbodi ment from t hose of the seco gure 7, but the

pr esent mﬁtiﬁ QhHEH W StEatiPay £514 hé‘ré%%?lé‘é@@%g?sm shown in

Figure 7. Int hirtd enbodi ment’, parts which are the sane in the case

of the sematte Pl NESEcSNoYSY | 24 H G B & Aipedrddei s 1 ef erence
synbol s and the description thereof is not repeated. In the present

enbodi nentertalcashalireat fdgur e 12, bal anci ng weight 30 is rotatably nounted
on an arm 22A by nmeans of a shaft 32 at a position offset fromthe center
of gravity of R atiig awstagimodited it wid i intaficd| o tamppodt nes 33 are
mar ked on the side face of bal anci ng wei ght 30. The condition of the speed
gover nor pilllegel lech$pesd adnubemendnprimg by rat edviungedherorrant oy . of
the adjustnent lines of the plurality of adjustment lines 33 with the edge
of arm 2PA seat 27 that seats the bottom end of gpeed adjustment

spring 26 is provided on rod 24. An immovable seat 28

facing seat 27 is mounted on support pillar 10a.
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O Specifically, since balancing weight 30 is nounted in a rotatable
condition on shaft 32, the center of gravity of balancing weight 30 is
al ways positioned directly below a fixed point (shaft 32) of 26&layn2004g
wei ght 30. Consequently, so long as the speed governor is arranged
hori zontal Iy, the adjustnent condition of the. speed governor |inkage 26
26 May 2004 nmechani sm can be confirnmed by confirm ng which adjustnment |ine
33 the edge of arm 22A coincides with. Consequently, by enploying
adjustnent lines 33, adjustnent of the speed governor |inkage nechani sm can
easi |y beCpapparaptlyit wben neds2ti hg dhephageédsupwardspespeeds of the
various nenbers constituting the speed governor |inkage nmechanism Ease of
per f or man@8iBftNpBtagpyingeR6 iaskoupreagednscansimgoapeédt he speed
governor . etc can thereby be inproved. Al so, since it is possible to judge
at a gl anedIRAENEBE ERYEADng6hEe Gbavelhyodisplantet hotappedelghbend® | i nkage
- mechani sm,due to passage of tinme or other reasons, readjustnent can easily
be perfortefl: ASr§erdgupeneratednin tha dbracbienbsuchyasftohe speed
governor be jnproved but also reliability of the speed governor can be
inproved.rfﬁkggﬁﬂ BURKEHCRENPE NaxEiratf bifkhlendodi peaendf link PPesent
invention will_be.descrjbed with reference to Figure 13 and Figure 14. In
the fourth enb%ﬁiﬂ%ﬁ??lkﬁg BRPYRc eI RePERET 360 | PeF feTR ceBRYaEHBBdiRENt Shown

in Figure %?ﬁ d'viged i nt %mo i.e. js converted into,a pair of balance
wei ght's 3B iﬁeggs ﬁSnbﬁ?gn 8 REFYAPE YoveatedrPergeionn thangpeetal

iti ' dj I [ th h rot
Shatt 12 Sy PRRRetErberS, BREHRALRR St the oRefBiePSRET, icach case of

21, ' 3 ' ided singly. j b in t

Second erbadr renbL? ea¥tetoely fplhgihif e d MPntat P BE L HEBR otRESS ana
Fi 14 [ t iBHeg t ' f mbol
510" oonPand 35 "ot e el tached Lo L s oY cuporiidee 15 RSS! oR °
and 23' 08uib&b¥¢;OorHe PEPOLE TBEhe J@?%ﬁtaéﬁsbgﬂangfﬁ% @QF?ﬁé'?@r ga' ranged

in positions that are symmetrical w respect to vertical plane

passing thebugd aovalMesasfwhidh fBeSBeMPriPudbDUEErdd. abRIAGCEn VeI ght's 30A
are arranged on the outside of arm 22A so that a sufficient 7 separation.

i s therebyotasyredigbtsees whenpehe oletsatdr224ge BosVeevih§ewpehraof arns
22A, there is arranged an encoder 60 for detecting the position of the cage
that i s cepeedtelligbtliytexgestitiy tiRe Theedvwpeddl aficeovenght sag@A are
coupl ed by neans of a connecting rod 40. Connecting rod 40 connects the two
bal ance m%h@h?§1%0¢@nﬁ fopesi genarated bnabalaering swabghot 20farence with

encoder 60 irrespective of the position of arms 22A°. Since, in the present
enbodinﬁnyqu%%}gn%% ﬁﬁ?bﬁ%?rBW%f taking into account the arrangement

and the dimensions of the links.

In this specification, for convenience in description,
the speed governor linkage mechanism including the speed
governor was described divided into the portion (first link
16) that rotates together with rotary shaft 12 and the
portion that does not rotate (second link 20); however,
when, in this specification, reference is simply made to
the "speed governor linkage mechanism" the entire link

mechanism is meant, comprising the first and second links
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are arranged in divided fashion, a space wherein conponents can be arranged

on the line of extension of rotary shaft 12 can be secured, nmaking it

possi ble to construct the speed governor in conpact fashion (36 May2aagd ng

conponents in this space. In particular, in the present enbodi nent, an

encoder 60 which it is desirable to connect with rotary shaft 12 in the

af oresaid space is arranged therein; so the technical effects 'of this are

out standi ng. 28 26 May 2004 Also, in the present enbodi nent, since the

pair of bal ance wei ghts 30A are coupled through connecting rod 40, the

posi tion 6f/tRE aBAt epupiiggaldt yhat mhcuallentbdyplesprhssagl hakance

wei ghts 30A _.and connecting rod 40 can be arranged on a vertical plane

passi ng tﬁPSu&H'rotary shaft' 12. Furthernore, bal ance wei ghts 30A, arns
21, 22A' and 23' are arranged in_symmetrical positions with respect to the
per pendi cul ar PPXhe EB?sPﬁglPﬁr@ﬁg ¢ 08P §d streverngr Sivewh i itk afsguweehani sm

can theregy biloHergted in a npre stable fashion . As described above, the

speed govarHor+ahR8 €fegaiBedu¥ity cempaprbiveoveferencectd dilg to t he
resent i a horizontal] type speed governor of stable performance
p ?en ‘f”gu a’g:b‘i

can_be_ob?éﬁﬁ%%ggEﬁ$i8ﬁ§W9_ FBush T¥ondl WRdrridattmprerent
{eachi nge nPent 8 L oRRF PR Thed O el SEBESTeRte batnorn Hoha coRadt e
2oRer s SATh e, P, BLERRD' sLANANALY SRR SE"ELLES, oLt S
provisipn of a balancing weight 30 at the tip of second
side 22b of L-ghaped arm 22.
In the speed governor shown in Figure 3 and the speed
governor shown in Figure 5, the centrifugal force C acting
on rotary weights 19 and the balancing force B opposing
this can be expressed as follows.
Speed governor éf Figure 3:
C = 2B tano= 2PS tana
Speed governor of Figure 5:
C = 2B tano= 2 (PB+PS) tana
where PS is the balancing force produced by speed
adjustment spring 26;
PB is the balancing force produced by balancing weight
30; and |
o is the angle made by rotary shaft 12 with arm 17 on
which rotary Weight 19 is mounted.
Figure-GA and Figure 6B respectively show the

relationship between the centrifugal force C acting on

rotary weighte 19 in the speed governor shown in Figure 3
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26 May 2004 fR hat Z8 C~.~ined Ts ~ ° 1.' A~-n el evator speed governor
conprising: (8.) a rape clanping elenent. capable of gripping a speed
governor togs for actuating an energency stop device provi dedbdMay@dge of
an elevator; (b) a sheaves that rotates with a speed corresponding to a
speed of said cage, being engaged by said speed governor rope; (c) a rotary
wei ght that rotates about an axis of rotation directed harizontally, being
linked with, rotation of said sheave and that is displaced by centrifugal.
force so as to nove away fromsaid. axis o rotation; (d) a speed governor

| i nkage nBBRakPEnFREeGhPENeERPE Flpun yinel igiare S5 vl cchandalaneing moved
wth displaceneEtPo sai,d rotary weight and that. actuates said rape

cl anpi ng EPERENE PPPesiBYechRie esREElEUgabrERkee Hfad Fangeould)be speed

adj ust nent hani rovided,in said speed governor |inkage mechanism
that is dpgggécggagrkﬁenﬁ9 AELPNSRIR F PPy HiYR0PA | 2ndafkowsehani sm

and t hat gﬁnerates a fiagt. baiancing faros that restrains, novenent of said
speed govEPndf PHARAGEMAELRaRTLN bihe ca¢tiaht rekateton@hip ai & dMPKe accor dance

0 S SR A S B -2 o
an’ener geReyPetoseuh cut 5Ph Phliiehs Wttt 0 FA RourbRd (b) & sheaves

an emergencys evice provi (b) a sheaves

that rotates :/\% heBowREsH gg@ﬁggp&gldi {&g)éﬁe ac%)eeeg]\;\g\%%?égﬁg ge, being

engaged by sai d speed govern rope; a rotary rot at es about

an axis oéogggﬁggogfdbigg%gd?ha{'zggéaéﬁ ir?ﬁ%@?é&ifgﬁgoxﬁ5p’t%%tatiOn of

said sheave and that Is pl ace y centri f'orce so as nove away

from sai deagi StHerﬁéééb@&i:y@&lénéﬁﬁ%%&@ﬁi%!é)ﬂgg?g%ﬁeggfgiﬁ% 0 which

said rotary weight is nounted and t IS nove acenent 0 said

rotary wethétbabdnthay. fepteabesysié fatedep ! @Pi é’igeg(h eQEﬁ‘wEs’ﬁ‘;\eﬁt novenent
exceeds a prescribad range: :

spring 11, i.e. irrespective of the magnitude of the
centrifugal force C.

In contrast, as shown in Figure 6B, with the speed
governor of Figure 5, if the cage speed is less than a
prescribed speéd (specifically, this prescribed speed is a
speed slightly higher than the rated speed), the necessary
balancing force B is provided solely by the balancing force
PB generated by the balancing weight 30, but, above this

prescribed speed (in this case, when movement of the speed
governor linkage mechanism starts), the necessary balancing
forcé B ig provided by both the balancing force PB
generated by balancing weight 30 and the balancing force PS
generated by speed adjustment spring 11.

As can be understood from Figure 6A and Figure 6B,
with the speed governor of Figure 3, since the speed

adjustment spring 26 has to generate all of the balancing
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(e) a speed adjustnent nechani sm provided in said speed governor |inkage
mechani sm that is displaced with novenent of said speed governor |inkage
mechani sm and that generates a first. balancing faros that r@6tMai2604
novenent of said speed governor |inkage nechanismby resilient farce
generated in accordance with the anount of said displacenent; and 31 26
May 2004 5. The speed governor~r according to any one of the preceding
claim, further conprising a. buffer elenment provided in a position in
whi ch saLg bal anci ng wei ght i.s present why said, speed governor [inkage
nmechani snfP¥CRoB @PBPFaREdthearanbal fngahgforight detimg soppostady by sai d
buf fer elenenﬁ when said bal ancing weight is tending to return to an
initial pBEHERLA bR Svepphbe ertiiedspeedveesioncofiathencade sbspeedpe
clanping elepent . 6. The gpeed governor according to any one of the
pr ecedi ngt SPaPTh FrQRefBPRdsSi BPhEP aRRE nBraRcybed ssperditat Winichi the peed
governor |inkage necpani$n1in a gosition of fset froma center of gravity,
means f or TOFEPFAGY nBE3R FR¥EFRaTTEh oPesata) bapandeseriednin eeig provi ded
on said b cing ight., 7, An_e|levator speed governor conprising: (a;) a
' r ope cIa%%?ﬁbo%lgﬁ%ﬂerbﬁbéﬁ?eogftﬁ?i%%iﬂbg%.%5E%daﬂﬁv%rn%herEﬁﬁbf%W
rovi.ded op a cage of an elevator: (b) a

Lol Mo EFLAECY R R S5 POV B0 2 SO%elndl S ALK
gize.

Also, since speed adjustment spring 26 must generate
all of the balancing force B, a speed adjustment spring 26
capable of generating a large force becomes necessary also
giving rise to the problem of increase in size of the
retaining element (séat) of the speed adjustment spring 26.
It therefore becomes difficuit to accommodate the speed
governor in a defined space.

However, with tbe speed governor of Figure 5, since
the necessary balancing force for restraining the startiﬁg
off of the speed governor linkage mechanism is generated by
balancing weight 30, speed adjustment spring 26 need only
generate a balancing force sufficient to control the
operating speed of the gpeed governor linkage mechanism, so
the speed adjustment spring 26 can be made of small size.
Also, a robust spring retaining element becomes unnecessary.
As a result, the speed governor main body can be reduced in

size,

[Second embodiment]
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to a speed of said cage, being engaged by said speed governor rope; 32 26
May 2004 (c) a rotary weight that rotates aboUt an axis of rotation
directed horizontally, being linked with rotation of said sh@augayp2eb4 hat
is displaced by centrifugal force so as to nove away fromsaid axis of -
rotation; id? a speed governor |inkage nmechani smon which said rotary
weight is mounted arid that is noved with di splacenent of said rotary

wei ght and that actuates said rope clanping elenent if a novenent exceeds a
prescri bed range; (e) a speed adjustnent nmechani sm provided in said speed
governor |inkajextrechasesandt &abodsmekhis phELEbe ddsdPMSe@Nitnhof sai d speed
governor |inkage nechanismand that generates a first balancing force that

restrai nsTRberanae e Bigdrspeeto gpigurers | i Tkeagra 1 cHDE SAelye r&si | i ent
force generated in accordance with the ampunt of said displacenent; if) a
bal anci ngthei gacopdoentedinent atomsamesd winlertios f1rdagenbsahaahsm and t hat
| oads sai d speed governor |inkage mechanismwth a second bal ancing force
produced BYovRi YAt Figuregs be that beskapedoamei Mtis haibsest heédsoyovenent
of said speed governor |inkage mechanism and (g) a |inkage nmenber that
coupl es sAPALREY 08¥RAGCHer YAt 22h 0 utite teaichdtad e Ny sweedt bei ng
divided into a plurality. 8. An elebator conprising 26 May 2004 (1) a
cage thatIQECERRE SHak¥ER checharifeandy thafuithe balancing force

generated by balancing weight 30 becomes smaller with
increase in the amount of displacement of the speed
govérnor linkage mechanism; otherwise it is the same as the
first embodiment. In Figure 7 and Figure 8 illustrating the
construction of the second embodiment, portions which are
the same as the Figure 5 illustrating the first embodiment
are given the same referéence symbols and description
thereof is not repeated.

The following description will refer to Figure 8
illustrating major parts of the present embodiment and to
the graph of Figure 9 illustrating the action of the
present embodiment.

As shown in Figure 8, in the present embodiment, the
sgeed governor linkage mechanism is constructed so as to
satisfy the following conditions (1) and (2).

(1) Irrespective of the condition of the speed
governor linkage mechanism, the angle o made by the
straight line G that coincides with the direction of the
weight acting on balancing weight 30 and the straight line

C connecting the center of gravity of balancing weight 30
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rail within a shaft; (2) a speed governor rope that noves |inked with
novenment of said cage; (3) a speed governor -having a sheave that is engaged
by said speed governor rope, said speed governor conprising: 26&jay=200dpe
cl anpi ng el enent capabl e of gripping a speed governor rope for actuating an
energency stop device provided on a cage of an elevator; (b) a sheave that
rotates wwth a speed corresponding to a speed of said cage, being engaged
by sai d speed governor rope; (c) a rotary weight that rotates about an axis
of rotation diregted horizontally, being linked with rotation of said
sheave ar@P@h3Ratt s23; 3p| akEY 2R chehte LRRILE or towever, tit veukday from
sai d axis,_of rotgtion; (gé ghspeed governor |inkage mechani smon which said
rotary RO iRt el Anke haR 8¢ SOhoae SPeed FeYP et BFI9WEe d rotary
wei ght an% tgﬁt actuates said rope clanmping.element if a pnovenent exceeds a
prescri bed’ r e?n%gﬁ %.g%%%dt%ﬁj%@?%%Etofhﬂ%ﬁﬁ&éﬁﬁTﬁ%RiQ@xﬁh?l%ﬂﬁ%ﬂspeed
governor || ni s that.is displaced wth novenent of said speed
gover nor é#’onga'giegrgﬁlﬂg%%m‘%ﬂ]aa?hﬂ‘ HenRrif 0 LhE YR MFLe PNy force that
restrajnss@gygaggﬁtly shifts to an acute angle.) That is, the
bdlancing force generated by balancing weight 30 becomes
smaller with increase in the amount of displacemeht of the
speed governor linkage mechanism.
(2) The angle P made by a straight line in a direction
coincident with the direction of the force that is applied
to the pivot point 29 by arm 23 due to the balancing'force
. F8 generated by speed adjustment spring 26 and the straight
line joining shaft 25 and pivot point 29 of arm 22A and arm
23 ghifts to the vicinity of 90°.
The balancing force B generated by speed adjustment
spring 26 and balancing weight 30 can be éxpressed as
follows.
B = (d/a) FS AS + (c/a) FB AB
= (d/a) k3\ S + (c/a) FB AB
where
FS is the balancing force [N] generated by speed
adjustment spring 26;
FB is the balancing force (gravity acting on the
balancing weight) [N] generated by balancing weight 30;
AS is the linking efficiency relating to the speed

adjustment spring linkage section;
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34 26 May 2004 F said speed governor |inkage nmechanismby resilient fore
generated in accordance with the anmount of said displacenent; and (f ) a
bal anci ng wei ght provided in said. speed governor |inkage nme@ddws20CGihd
that | oads said speed governor |inkage nechanismw th a second bal anci ng
force produced by weight acting on said bal ancing wei ght that restrains
novenent of said speed governor |inkage nechanism and (4) an energency
stop device provided an said cage and that stops said cage by gripping said
gui de rai’l mheR a.rope clanping element of said speed governor is actuated.
35 B is the linking efficiency relating to the balance
.A‘&.A&,.A,"Agg.é@g As. A Ae. A A . A{RA AA .AS A? AR A A{.A . A& As& A@. A,
A A@. AVEiEMRKglAnKage pBe@ERONDG A ASR As $T] #5Qk=I []

o0 el AL alanhag) cHEeenl LD B Sk pen o e e
@ WwexQr Ld Z '
b R e R R TR e

Oklpl| 1666; . . .
> >I|Ow|r nherY] caf cif chPEaftafange af ek ket vegn Ahaft A% AR the oA ca] ca] ca
| >>200&2( 722 Dok @aoanl AbAAAB/ Be BBBBCY
]Cia(ég%%%%izoggéﬁg%W%gﬁ%gggg%Z%@%%aﬁ%aﬁ’i’él]?t%ﬁba] ca] ca] ca] ca] cg] cal ca
: | DDEENEEEEEF4F] FFFG' GBGk
]G(C:;%]G(C:;‘Ja} fﬂ&%g%@f#ﬁ%ﬁﬁ%ﬁ ggﬂc ;%ga‘f%% g’%}%@% g% c%ﬂ‘faﬁ]:‘é?rc aﬁ"é&t‘}% a] cal ca
] ca] ca] capgaken] sahcahgatlgadsal cal ca] cal cal ca] ca] ca) ca! FOROO>QRSSHSU<U=UUW
XXXY[[N[\\\]]]]ATA-~@ AN Ar~”Y xsnid_Z]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
AN WS
L aPhaasa( b bbab, SV aRs SRR TR, G ) A B OREE) caTen) car
a] ca] ca] capethgaten] g&mdcal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Q

i MK(nenBrNmpgZr [ rrrrsstLtnttuu
Vvl vvvvwPwswyd ks ntisle 741 4 Cad enidion] el G cled Gad faed amd ol s34 3 cal ca] ca]

caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal'ywwwwwwx
xUxxxxxyy2®~geyefated by movement of the speed governor linkage

| AlM d~R} xsni d_Z]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca?ca] calca]ca]c
a] ca] ca] CBgeRd @B ®a] ca] ca] cal] ca] ca]ca]ca]cal Rr-fl XNno '
/)*$Y_k56} xsnid Z]]]]ca]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caT@%]‘éa&i‘é%]%%]@bﬂ dal] el e | el icll e nyytt n / I5:C)ax s kieZ] ] ] ] ca] ca] ca]

ca] oa] cal 45} CAHRRd Ay LA eI 5 Jos 48 O g & 6] Cal ca) ¢

a] ca] ca] CMW] ca&c crglca] cal)] cal] cal] ca] cal)] ca] cal] ca] ca] ca] ca

3QSVWef j K  30C SE&N* %%Lﬂltc MGy

U]Q(?aU] cgq%% % {éélﬂ ca}ﬁgﬁ S% cal cijacdat?] c?;ﬂj ca] C?U] caLl]Cgfl;lJ]Ll]ngl- i?

89=CNf & \'y %n %% taU] cauTay c A7EHEH lSiafcé:&iecéiﬂ%.ﬂﬂtcaU] cal] cal] cau
éﬁﬁ&&fﬁg -#Z | t jd

l\;:(gﬂ fJ]a(l:J]aU] cal carfftﬂaﬂa%&a‘a%ﬂf‘géﬁ ?zﬂ c%g%ﬂ%?afsg%]%?ﬁygk]ﬁg f%é:‘géd] ca]_ca]nr:a} \égJU]

cal cal] caddepid sl (Al cdlaadeay a3 change of the linking '

efficiency AS relating to the linkage section of speed

adjustment spring 26 resulting from movement of the speed
governor linkage mechanism and, since this is constructed
80 as to satisfy above condition (1), the linking
-efficiency AB relating to the balance weight linkage
section decreases with increases in displacement of the

speed governor linkage mechanism.
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produced by balance weight 30 becomes smaller. Consequently,

even if a speed adjustment spring 26 of large spring
constant is employed, a characteristic similar to that when
a spring of small spring constant is employed can be
obtained.

| Thus, with the present embodiment, even in the case of
a speed governor in particular for a very high-speed
elevator that needed to have a speed adjustment spring 26
with small spring constant, a speed adjustment spring 26
with large spring constant can be employed. Reduction in
the size of speed adjustment spring 26 and consequently
reduction in,size of the speed governor as a whole can
therefore be achieved. Also, manufacture of speed
adjustment spring 26 ig facilitated. Furthermore, since the

effect of manufacturing errors of the spring constant can
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y#10%@& () - Algo, in the present embodiment, the shape of balance
weight 30 is made a rotationally symmetric shape such as a
éylindrical or spherical shape, being a construction fixed
to arm 22A of the speed governor linkage by a rotationally
symmetric shaft thereof. Thus there is no change in the
positional relationship of arm 22A and the center of
gravity of balance weight 30 (i.e. the center of gravity of
balance weight 30 is always at a fixed point with respect
to arm 22A7) even if balance weight 30 performs rotary
movement with movement of the speed governor linkage, so
that there is no possibility of unwanted force being
generated at the speed governor linkage even if balance
weight 30 does not rotate freely with respect to the speed
governor linkage. Design of the speed governor linkage is
thereby facilitated and it becomes possible to generate a
balancing force that changes in stable fashion by using
balancing weight 30. Furthermore, since it is not necessary
that balancing weight 30 itself should rotate, balancing
weight 30 can bé simply fixed to the speed governor linkage
without needing to employ components such as bearings at
the location where balancing weight 30 is fixed so ease of
manufacture and maintainability are improved. -

It should be noted that, as shown in Figure 10,

balancing weight 30 could be made hollow and the mass of
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arbitrary quantity of liquid such as oil or sealed-in
bodies 31 such as metallic gfanules within balancing weight
30. By employing such a balancing weight 30, if it is
necessary to adjust the mass of balancing weight 30 on
adjustment of the speed governor, this can be achieved
simply by adjusting the amount of bodies 31 sealed into the
interior thereof without needing to remove balancing weight
30 itself from the speed governor linkage mechanism and
replace it, so the adjustment task can be facilitated. Also,
since the need to process the mass of balancing weight 30
precisely and the need to manufacture balancing weights 30
of various different masses are eliminated, costs can be
reduced. |
Furthermore, by sealing a fixed amount of liquid into
the interior of balancing weight 30 and making it possible
for this liquid to move within the interior of balancing
weight 30, an anti-vibration function can be conferred on
balancing weight 30. That is, when the speed governor has
assumed an unstable condition and the speed governor
linkage mechanism has assumed an abnormal vibration
condition, since the inertia of the bodies sealed into the
vinterior of balancing weight 30 acts in a direction such as
to cancel the vibration, attenuation and suppression of

abnormal vibration can be achieved, enabling the speed

governor to shift back to its original stable condition.
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Malfunction and/or damage of the speed governor can thereby
be prevented, making it possible to provide a speed
governor of high reliability having stable performance that
ig little affected by external disturbances.
Furthermore, as shown in Figure 11, suitably a buffer
element 40 (made of a resilient body such as rubber and/or
an impact absorbing body or.damper) may be provided that
supports balancing weight 30 in the initial condition
(condition in which the speed governor linkage mechanism is
not being displaced). When an excessive speed condition of
the elevator cage causes the rope clamping element 106 to
be actuated, rotation of sheave 8 is brought to an abrupt
stop, so the centrifugal forqe that was acting on rotary
weights 19 is also abruptly dissipated. When this happens,
the speed governor leakage mechanism is abruptly restored
to the initial condition by balancing weight 30 and speed
adjustment spring 26, so at this point the speed governor
linkage mechanism is subjected to a considerable impact
load.
However, if a buffer element 40 is provided, this
impact load can be absorbed by balance weight 30, which has
the largest inertia, so the impact can be efficiently
buffered. The speed governor can thereby be protected,
making it possibleuto provide a speed governor of higher
reliability.

[Third embodiment]
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Next, a third embodiment will be described with
reference to Figure 12. The construction of balancing
Weight 30 and its mounting structure are different in the
case of the third embodiment from those of the second
embodiment shown in Figure 7, but the present embodiment is
otherwise the same as the secoﬁd'embodiment shown in Figure
7. In the third embodiment, parts which are the same as’ in
the case of the second embodiment shown in Figure 7 are
given the same reference symbols ahd the description
thereof is not repeated.

In the present embodiment, as shown in Figure 12,
bélancing weight 30 is rotatably mounted on an érm 22A by
means of a shaft 32 at a position offset from the center of
gravity of balancing weight 30. A plurality of adjustment
lines 33 are marked on the side face of balancing weight 30.
The condition of the speed governor linkage mechanism can
be confirmed by matching one or other of the adjustment
lines of the plurality of adjustment lines 33 with the edge
q; arm 22A.

Specifically, since balancing weight 30 is mqunted in
a rotatable condition on shaft 32, the center of gravity of
balancing weight 30 is always positioned directly below a
'fixed point.(shaft 32) of balancing weight 30. Consequently,

8o long as the speed governor is arranged horizontally, the

adjustment condition of the speed governor linkage
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mechanism can be confirmed by confirming which adjustment
line 33 the edge of arm 22A coincides with.

Consequently, by employing adjustment lines 33,
adjustment of the speed governor linkage mechanism can
easily be performed without measuring the angles or
dimensions of the various mgmbérs constituting the speed

 gcvernor linkage mechanism. Eaée of performance of the
'adjustment task dufing installation of the speed governor
etc can thereby be improved.

Aléo, since it ié possible to judge at a glance
whether anything has gone wrong with the speed govefnér
linkage mechanism due to passage of time or other reasons,
readjustment can easily be performed. As a result, not only
can maintainability of the speed governor be improved but
also reliability of the speed governor can be improved.

- [Fourth embodiment]

Next, a fourth embodiment of the present invention
will be described with reference to Figure 13 and Figure 14.
In the fourth embodiment, the balance weight 30 in the
second embodiment shown in Figure 7 is divided into two i.e.
is converted into a pair of balance weights 30A. These two
balance weights 30A are arranged in symmetrical positions
Wiﬁh respect to tﬁe perpendicular plane passing through
fotary shaft';z. With the provision of two balance weights,

two in each case of arms 21, 22A’ and 23’, which were

provided singly in each case in the second embodiment, are
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‘now prov1ded In Figure 13 and Figure 14 shown in the
present embodiment, the respective reference symbols 21,
223' and 23' are attached to the arms corresponding to arms
21, 227’ and 23’ of the second embodiment. These arms 21,
227’ and 23’ are arranged in positions that are symmetrlcal
~ with respect to the vertlcal plane passing through rotary
- shaft 12. As shown in Figure 14, balance welghts 30A axe
J arfanged on the outside of arm 22A' so that a sufficient
separation.is'thereby ensured'between the pair of arms 22A°'.
Between the pair of arms 22A', there is arranged an encoder
60 for detecting the position of the cage that is connected
to rotary shaft 12. The two balance weights 30A are coupled'
by means of a connecting rod 40. Cohnecting rod 40 connects
: the two balance weights 30A in a position such that there
. i8 no interference With encoder 60 irrespective of the
' position of arme-zzA'.
Since, in the present embediment, balance weights 30A
are arranged in divided fashion, a space wherein components
‘can be arranged on the line of extension of rotary shaft 12
can be secured, making it possible to construct the speed
governor in compact fashion by arranging cowponents in this
‘space. In particular, in the present embodiment, an encoder
- 60 which it is desirable ‘to connect with rotary shaft 12 in

the aforesaid space is arranged therein;'so the technical

effects of this are outstanding.
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Also, in'thebéresent embodiment, since the pair of
balance weights 30A are coupled through connecting rod 40,
- the position of the center of gravity of the assembly |
"comprising balance weights 36A and connecting rod 40 can be -
- arranged on a vertical plane passing through rotary shaft-
12. Furthermore, balance weighté 30A, arms 21, 22A' and 23!
vare arranged in symmetrical positions with respect to the
ﬁérpendicular plane passing through rotary shaft 12. The
Iinkage mechanism can thereby be operated in a more stable
fashion.
As described above, the speed governor and elevator
using the speed governor according to the present invention,
a horizontal type speed governor of stable performance can
be obtained.
Obviously, numerous additional modifications and
variations of the present-ihvention are possible in light
of the above teachings. It is therefore to be understood
that within the scope of the appended claims, the present
invention may be practiced otherwise than as specially

aescribed herein.
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. What Is Claimed Ia:

TJI;?An elevator speed governor coﬁprising:
(a) a rope clamping element capable of gripping a
-speéd governor rope for actuating an emeréency stop device
provided on a cage of an eievator;
~ (b) a sheave that rotates with a speed corresponding
teo a speaed of said cage, being engaged by said speed
governor rope; |
(c) a rotary weight that rotates abaut an axie of
rotation directed hbrizontally, being linked with rotation
of sai& sheave and ‘that is displaced by centriﬁugal force
S0 as to move away from said axis of rotation: | |
(d) a speed governor linkage machanism on which said
rotary weight is mounted and that is moved with
displacement of said rotary weight and that actuates said
rope clamping element if a movement exceeds a preécribedv
range; | |
| (¢) a speed adjustment mechaniem provided in said
speed governor linkage mechaniém, that is displaced witch
‘movement of said speed governor linkage mechanism and thac
generates a firset balancing force that restrains movement
of gaid speed governor linkage wmechanism ﬁy regilient force
generated in accordance with the amount of paid

displacemant; and
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-(f)-a balancing weight.p:ovided in said speed governor
. linkage wmechanism and thaclloads said speed governor
 11nkaga mechanism with a second balancing force-prodﬁced by
weight acting on said balancing weight that restrains

movement of saild speed governor linkage mechanism.

2. The apeed governor according to ¢laim 1,

vherein if a speed of said c;ge is less than a
prescribed speed, a rastraint of mo§ement of sald speed
governor linkage mechanism is performed solely by said
second balancing force and

if said speed of said cage is more than or equal to
said prescribed speed, & restraint of movement of said
speed governqr'linkage mechanism is performed by both of

sald second balancing force and said first balancing force. '

3. The speesd governor according to claim 1 or 2,

vwherein said balancing weight 1s mounted on said spéed
governor linkage mechanism such that said second balancing
fo;ce becomes smaller as an amount of displacement of said

speed governor linkage increasas.

4. The speed governor according to claim 1, 2 or 3,
wherein said balancing weight is formed to be hollow,
being capable of accommodating an cbject in an interior of

said balancing weighr.
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| 5. The speed governor according to any one of the
.preceding claims, further comprisiﬁg
a buffer element provided in a position in which said
balaneing weight is present when said speed governor
linkage mechanism is not displéced;
said balancing weight being supported by said buffer
elemént when'said balancing weight is tending to retﬁrn'to
an initial pesition on stoppage’ of sald sheave by actuation

of said rope clamping element.

.6." The speed governor according to any one of the preceding claims,
wherein said balancing weight is mounted on said speed
governor linkage mechanism in a position affset from a
center of gravity, means for displaying an inclination of
said balancing weight being provided on said balancing

weight,

{}7, An elevator speed governor comprising:

%ﬁﬁi & rope clamping element capable of gripping a
apeed governor ropa for ﬁctuating an emergency stop devige
provided on a cage of an elevator;

{b) a gheave thaﬁ rotateg with a speed corresponding
to a speed of said cage, being engaged by said speed

governor rope;
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LOtF {¢) a rotary weight that rotates about an axis of
rotation directed horizontally, being linked with rotation
of saidlsheave and that is displaced by centrifugal force
S0 as to move aﬁay from said axis of rotvation;
~ (d) a speed governor linkage mechan;sm on which said
‘rotary weight is mounted ahd that is moved with
displacement of maid rotary weight and that actuates said
rope clamping element if a movement exceeds a prescribed
range;

(e) & speed adjustment mechanism provided in said
speed governor linkage wmechaniem, that is displaced with
movement -of said speed governor linkage mechanism and that

. generatés a first balancing force that restraina movement
of said speed governor linkage mechanism by resilient force
generated in accordance with the amount of said |
displacement;

(f) a balanecing weight provided in said speed governor
linkage mechanism and thaet loads said apeed governor
linkage mechanism with a second balancing force produced by
welght acting on said balancing weight that restrains
novement of said speed governor linkage mechanism; and

(g) a linkage member that couples said balancing
weight in a middle, said balancing weight being divided

into. a plurality.

/8. An elevator comprising:
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(2) a speed governor rope that moves linked with
movement of said cage;

(3) a speed governor having a sheave that is engaged
by said speed governor rope, said speed governor
comprising: |

(a) a rope clamping element capable of gripping a
speed goverhof rope for actuating an emergency stop device
provided on a cage of an elevator;

(b) a sheave that rotates with a speed corresponding
to a speed of said cage, being engaged by said speed
governor rope;

(¢) a rotary weight that rotates about an axis of
rotation directed horizontally, being linked with rotation
of said sheave and that is displacéd by centrifugal force
80 as to move away from said axis of rotation;

(d) a speed governor linkage mechanism on .which said
rotary weight is mounted and that is moved with
displacement of said rotary weight and that actuates said
rope clamping element if a movemenﬁ exceeds a prescribed
range;

(e) a speed adjuétment mechanism provided in said
speed governor linkage mechanism, that is displaced with
movement of said speed governor linkage mechanism and that

generates a first balancing force that restrains movement
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of said speed governor linkage mechanism by resilient ‘forde
generated in accordance wiﬁh the amount of said
displacement;‘and

(£) a balancing weight provided in asaid speed governor ‘
iinkage mechanism and that loads sald speed governor
linkesge wechaniesm with a sedondﬁbaiancing force produced by
welght acting on said balancing weight that resﬁrains
movement of sald speed governor linkage mechanism; and

(4) an emergency stop device provided on said cage and
that stops said cage by gripping said guide rail when a

rope clamping element of said speed governor 1s actuated.
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