;e3e P 4p<6TP| A TI TLE CAF THE | NVENTI ON Speed governor and el evat or

enpol yi ng the speed governor This application clainms benefjt of priority
to Japanese Application nunber JP 2001-23745 fil ed August #mm I
entire content of which is incorporated |ay reference herei OF

THE INVENTION 1_ Field of the Invention the present

i nvention rebates to a

speed governor that detects excessive traveling speed of an el evator cage
or counterweight and to an el evator enploying this speed governor. 2.

Description of the Related Art Article 12~ No.
regul ati on of the Japanese Buil ding Standards Law specifies that, as

under

a. safety devieoerie OoR eheVvoirveNTidgre nust be provided a device to
automatically restrain descent of the cage if the speed of the descendi ng

cage exceeds aspeedcgobethonl aed Figuaeod duipRopiRyy SO Hed

di agrammatically the mechanismat a typica

ener gencygdvernor

i

I

CROSS-REFERENCE TO RELATED APPLICATION

This application c¢laims benefit of priority to
Japanese Application number JP 2001-236746 filed August 3,
2001, the entire content of which is incorporared by

reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present inventicn 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. Dasaription of the Related Art

Article 129 No. 92(7) of Regulations made under
regulation of the Japanese Building Standards Law specifies
that, as a safety device in an elevator, there must be
provided a device to automatically restrain descent of the
cage if the speed of the descending cage exceeds g
prescribed value,

Figure 1 is a view showing diagrammatcically the

mechanism of a typical elevator provided with an emergency

el evator provided with an

*159159*

~(7) of Regul ations nade



step device. Elevator cage 101 is raised and | owered within an
ascent/descent path (shaft) by neans of a w ndi ng machi ne (hQ st) (not
shown) fromwhich it is suspended by a main rope 10~, its ascent/descent
bei ng guided by a guide rail 103 provided in the ascent/descent path. An
energency stop device 144 is nmounted on cage 201. If the speed of elevator
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,
energency stop device 14 nechanically stops cage 101 by gripping guide
rail 103. That is, when excessive speed of the elevator is detected by
speed govVeEBPr dé¢Bcpr ORLEHtbR th8eMEohapt sHuCE8ADEAE Bow@PEd CliEARIAY

el enent 106 I ncorporated in a speed governor 105 is actuated, causing speed
gover nor anpestérncylescpasspacthvéshafie) shpaveanst speadwimdengor 145 to be
gri pped. Wien speed governor rope 1o7 is gripped, energency stop device 104
i s act uat machgngedhoist) dnouf ehowhi nfrémswhbaint £t oh segpeddddFpguae 2
shown a typical speed governor enployed in a high-speed elevator. This
speed govBRhBr rPPealfgpeltf @BRERE!dEarcRpedind @i ided NYied ghbdwe 108
nounted tin speed governor. rope 107 is rotated, this rotation is
transnittEBlﬁylﬂéagEOHFdﬁdrbPaFyesﬁéF?nﬁi PR L RACR n AR LHRFIERGY
direction_b ans of ar _wheel 112. First |jinhks_11 constiLtuting part of
Speed govBFHEr SFVhEays et AaRPORE 99 15n L BSfob bl b rthe 1 PERY Shar't 513 and
rotary wej yWeh g 9 e t h I i nk
arnms of fF?§?§F§ﬁk§g§%0§?hv&%ﬁggégaggé1?%gg€s§$%%%t%%$ %éggfgéﬁé %ns an

whi ch 1ot geymuehobbpe 1982368 HBHALRL) A fcPPeRe b PYrendpddyags force C
acting on rotary werghts 7. @, thereby raising or lowering a shaft sliding

sl eeve nogstedien ©etehy wHAdindlRalthsn@poshesd@idy Oftdp S@eenee | ik 110S
constituting another part of speed governor |inkage nechanism 110 is
mount ed omethanshallysktdpagcageecvel ecgnippimy Guzdde isatbveo3swith

di spl acenent of the shaft sliding sleeve in the vertical direction and when
t he anount of Thapl agenehenoéxchesiveaflspeed dbhgke eelevakereils a prescribed
val ue, a hook (not clearly shown in the drawing) provided at the end of the
second | i AR 2EBED| BYr EPREI ATV RERPY ablS PEPPIMA el ke mehambye cl anpi ng

el ement 108 t hereb grigs geed overnor rope 107, causi t he movenent of
speed govERR eFopé °B ?i PRIGF r SSERI™T vheh %¢ﬁ%??ﬁﬁﬁ%ﬂg,r%d%rgency st op
device 144 | b S fe i 48 nted o | 01
(see Fi gué%é%la{;&ﬂ%%\gggr¥og§%lgc%€\tl§€c$%' oérge;ril?% %%%?cgov%c %?12%?13 %‘9 ration
and to preyentndVBRLEEs OPFEAT LRE Lheav | J h that
the first and secggd i nks 120A andm%idgaﬁééﬂ9§§%3%§€%§§?ﬁd$§$?ﬁiggﬁ
nmechani eny#ifpédc Waenoppeddedovidtndr tHspd al®l DPafaipied S aRsrednde

el evat or cage has been slightly exceeded. with this object a. spee

adj ust mnensteprdagidd 7104 sipraytdetedrby imsdng i ok 8 safdiOA, 11k s1epeed

adj ustnent spring 111 generates a bal ancing force opposing centrifugal
force C thauntedsonncagie t0tary weights 109 at the rated speed of travel of
el evator cage 1lpl_ Also, speed adjustnent spring 111 is adjusted so as to
generate a spriHgFereecshoeh astypieaktspend (IRVemnegitreyedet fover nor

| i nkage 110 such that second |link 110H actuates, rope cl anpi ng el enent
106 j gst ‘?%%e‘gp‘ég‘av%?c’faggh’lﬁls%?% SRVETHET a&%o&P m%@ﬁ'hg speed

N ! s q . . " ,
Ince tne oras Sapl Hofsd qovERofy flen BN 1T dBRE 90T Cal 1
upwar ds. éﬁbé@ngégéfmofhﬁéﬁéai@7ai§ckégﬁéédgﬂ{h{gmgéggggéﬂ {ype centrifuga

speed governors, in which."the rotary t of the rotary weights is

di rect ed fedhRECéd by Ale@X3IBE €3 OfoBdlSh 4152 SOV i e & Thee
construction of the speed governor shown in Figure 3 can be understood by

r ef er encevéxiidml cdimséetiodn prbyfmedres spe et powetiasll XIDWFLredi Diles 5,
which is described in detail later, in the section "Detail ed description of
the pref cF¥¢H erdoul wening . pahe ebetpkEerdbvarvromath cvimkagsi nprlarsi 16
described with the obéect of a conparative explanation of the technical

ef fect with® t#E® SPRER-FIVER ndrE e HRR % oL ¥ he Bt RIATY WRHRYh in the
section "Detail ed description of the preferred enbodi nents" later; it is

not the case that the entire
2



4 construction of the speed governor shown in Figure 3 is publicly known.
In the upright type centrifugal speed governor shown in Figure 2, in order
to Convert the rotation of sheave 108 about a horizontal axis into rotation
about a vertical axis it is necessary to provide a gear wheel 112 This has
t he drawback that the nechani sm becones conplicated arid the nunber of
conponents are increased. On the other hand, since the nmass of rotary

wei ghts 109 and/or |ink nechani sm 110A acts as a bal anci ng orce opposi ng
the centrifugal force C acting an centrifugal weights 109, there is the
advant age that operation of the speed governor can be retrained by these
masses. | @ff?ﬁéi%ﬁ'&s) | D06 hgreansurfed Ngr NoKé zoNb Al of YORe Of 18 Nd#h4 ugal

speed governor shown in Figure 3, since the rotary shaft of rotary weights
19 and therreipsy shaks oioAbewkbgayigesod DEs sharestafedpctiva Bamieuch as a
gear wheel is unnecessary. The nunber of conponents can therefore be

decr easedaroapan eshivch hrotervpwe bt s ype? stsonosnned ghe opemed haft of
sheave 11 rotates the rotary weights directly, there is the advantage that
t he speedecguvetfegabpierneesC| aneing yoi nreeapecvebdhithah@Rs vitexgerd of
movenent of the elevator i.e. the advantage that precision_of the speed
gover nor ¥&isHedcaschowabilger, shafeesl Heing | $183Ve JReYRTeRi @At s 19 and the

| i nks 16 associated_therewith are arr nggd ipn a condi ifn faith their
vei ght s bEPEREBCSRALT abbat RoPUPROThatEoss Of i TR LT ot 1%%ei ght s 19

cont 11 1 uclrefor Ea e T efel FRe ot oAl USSR BEET Tolorent of
the Spee%&@ﬂ&ﬁf‘%fx %%Gkﬁgemaﬁﬁ\?é&i SN DSt 500 £ eéi{@:[lg%%ie@ve control | ed

safely by neans e spring force generated by spe adj ust ment spring

26. The nagpbhddeifk iD6pcesthblegalifRr&LsH A6dhdde 0br tige I Sha#y Wei ghts
is expressed in the form C=nmw2 - nv~/r where Cis the centrifugal

force, mgBidivegnBE&evé ihechotwsyciCalhiibredricn tawed ragemsciné rotation of
the rotary weights, ca is the angular velocity of the rotary weights and v
is the el amatmt Spedilsplacementeof eehe f gloaft htbidipnmt e beetexgxresasdan), the
centrifugal farce Cis proportional to the square of the rotational speed.
=n recent@yREeECriReyY Vinhhe specioekel@dorelearint eRowpelr e passi ng 600
m m n have appeared. In_the speed governors of such hi gh-speed, el evators,

as shown ?ﬁaV4ﬁ%}éPHQV%G?doﬁFSF?ﬂeeﬂ%gﬂftﬁﬁ% FROPPE %%%%r} WatSford C
Farce C (TELPPRS BTPPerant ot EFioHS CEHPTTnGHS 1 RO o LTTRLPE od spocd
amer goncyt LUAR Bept SetherriP oi i car e e TR PR el T i Mt o
than in ackenentmengl ol ¥atargofernor rope 107 te 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 firat 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



Consequently, a speed governor is required having a function of being able
to control in a reliable fashion actuation of the speed governor |inkage
mechani sm and rotary wei ghts, over a wide range of speeds. That is, as the
rated operating speed of the el evator becones higher, the centrifugal force
in the narrow range of speeds between conmmencenent of operation of the
speed governor |inkage nechani sm and actuati on of the energency stop device
i ncreases abruptly. In order to obtain stable performance, the spring
constant of the speed adjustnment spring nust therefore be nade small so
t hat the change of controlling force far opposing the centrifugal force is
made gradygba; Qhifes EEET adfiis mSh ¥ Copt Nieg SPEE e fpr@@ngement of
operation of the speed governor |inkage nmechanismis also high, the
centrifugshléncirg Fobes oppoeingncaitiifudplefofoy er ntkiat | adegeoechani sm
Commences al so becones high and the bal ancing farce needed to restrain
oper ati ontbhé theaspeedighver ho? 4t nklaseratssdspeased abf ocbeealrest | ar ge.
Consequently in a centrifugal speed governor of the horizontal type in
whi ch t heehewatof ¢apenbéhr yAlwd ghtreet Fdjusperrt geverrrill nkage
mechani sm and the |i ke does not act in opposition to the centrifugal force
C, a spee¥HgPLad nBRt 28 pEP ngeRePRAET & FPHEHE I ERTFR) SUTRIYR ¥Brce is
necessary. 7. Consequent | in hori zontal t centrifugal speed
gover nor , FSSEFAEH S JErYRtRE ] P Rttt A RIS TREREERT | ng
const ant ' : [ I ] orce. This
g L0& tﬁ%éaé’?@niéﬁﬁlohr%?“ﬂ@ A;&grp?%ér%!y éé‘ ﬁ‘&d\xé‘g:r\%

nmeans that a speed adj us spring rge e al di nensi ons

becomes ngL&RSAE Yiod fﬁé%@%ﬁéniéhé rgoﬁééa hle dfyEonst rcou?%d%pﬁ?é‘ gover nor

in arestricted space. so, even if such a governor e construct ed,
si nce thergspedNgat@est ant of the speed adjustnent spring is small, the
effects of manufacturing errors of the speed adjustnent spring and/or

i ndi vi dual di ftiee espesd ofotéensp esltowd v Nigud® u di HecLDNed dexi abl e, nmaki ng
it inmpossible to provide a speed governor of stable performance. SPRY OF
THE | NVENThERLgleT oty el | speotheaobiaudr of s ihe: mrlesamtiarwerhatn 153t 0
provi de a novel speed governor of the horizontal type of excellent ease of
manuf act UPE EPeRRai WeteReHi 102 i e d VeEbies 15‘1 yph s tHe speed

and an o SATHS Bt G5 TRGAT o LRk SO Yo BaS Lt (SRR ove this
bj ect, t i i on, tjtuted |l ovs, Specifically,
accor ol n LT RETHHL ARERA o bl il e e ey BB ifr o
conpri St Nghe r&%?%&%%@é N9 e&f{%&%%@ﬂﬁﬂa%pw%%@gfg% overnor

rope for actuati rgency stop device provi on ge of an

el evat or ; sigcls NEaVeh bt 1.4 OfF v I hrige SRGSsE QY LHP B ¥k [Lpddte Speed of
t he cage, being engaged by the speed governor rape; a rotary weight that

rotates alwdbrmsr axticowof it o aiien idartind holdzeddsd |y Befageddaked with
rotation of the sheave and that is displaced by centrifugal farce so as to
nove awaytdreinet penaxirgcoionoeft tba; spespegdvganernahawnnkiay & imotwmré sm an
which the rotary weight is nounted and that is noved with displacenent of

the rotaryrifehght defcrived ntdpias! thEenpdr I dmisRFel@ent if its

t i bed - d adj ust nent hani i ded
o the spRRE SR ST TREER (e il BRI STt s « oy arent o
th ' i t.hat t first bal anci
For ce t hatt Paid S8V e e LR SRR, Y I bt SR hani o by
resilienty #&g%@%@éﬁ&f&f&é%ﬂ%ﬂ&ﬂ‘ G 1 SEFect

di spl acene
with the speed governor according to the present invention

in the section "Detailed description of rthe preferred

embodiments”" later; it is not the case rthat the entire



a bal anci ng wei ght provided in the speed governor |inkage nechani sm and
that | oads the speed governor |inkage with a second bal ancing force
produced by wei ght acting on this bal anci ng wei ght that restrains novenent
of the speed governor |inkage nechanism 9 ER=EF D$SCR=PTrc~N a~ Tx~
aRnw=rras A mare conpl ete appreciation of the present invention and nmaxiy
of the attendant advantages thereof wll be readily obtained as the sane
beconmes better understood by refex' ence to the foll ow ng detail ed
description when considered in cax~.n.ection with the acconpanyi ng

drawi ngs, wherein: Figure | is a diagranmatic |ayout view of a typica

el evator; oEh@HEBcfionSod ¥heWspBeW JevaXRosXaihe Oh PidyPéecqli4pright type
speed governor; Figure 3 is a Vview Showi ng an exanple of CGhe construction

of a hori;gnnablyynﬁoﬁﬁeed gQvex~nx~; Figure 4 is a view show ng the
eentrifuga7. force generated by rotary weights of a speed governor; Figure

5 is a view showi ageauprightethpdi sentr dfugsl espasd ofosPLRor geNEewOr
according to the present invention; Figure ~A and Figure 6B are graphs
gi ven xxxisxPlignaei 8n ofi bhded~tbf convers vfie adidrionSof hehegeedlos
gaverrioss Shawn in Figure 2 and Figure 5I
about a horizontal axis into rotation about a vertical axis
it is necessary to provide a gear wheel 112. This has the
drawback that the mechanism becomes complicated and the
number of components are increased. On the othexr hand,
since the mass of rotary weights 109 and/or link mechanism
110A acts as a2 balancing force opposing the centrifugal
force € acting on centrifugal weights 109, there is the
advantage that operation of the speed governor can be
restrained by these magses.

In contrast, in the ¢ase of the horizontal type of
centrifugal speed governor shown in Figure 3, since the
rotary shaft of rotary weightgz 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 governor
operates linearly in respect of changes of apeed of
movement of the elevator i.e. the advantage that precision
of the speed governor is increased. llowever, since the pair

of rotary weights 1% and the links 16 associated therewith

are arranged in a condition with their weights balanced



Figure 7 is a viewillustrating a second enbodi nent of an el evator speed
governor according to the present invention; Figure 8 is a view
illustrating the action of the speed governor i~ ~ ustrated in F~.gure 7,
IO Figure gis a graph illustrating the technical efe~ts of the
construction of the speed governor of F~.gure Figure 10 is a view
illustrating a nodified exanple of the speed governor shown in Figure 7;
Figure 11 is a viewillustrating a further nodified exanple of the speed
governor shown in Figure 7; Figure 12 is a newillustrating a third
enbodi ment of an el evator speed governor aooording to the present

i nventi ongpb|,guiBeadyl Shafs! 9¢, VERY Ris@ dPUFSTu AR dé‘i&E% D amdpbevator
speed governor according to t he present invention; and Figure 14 is a front
view of thenkoust Bng@nbREi IBRE @bes not act as a balancing force

opposing centrifugal force C. There is therefore the

disadvantage that movement of the speed governor linkage

mechanism muast be restrained i.e. controlled solely by

means of the spring force generated by speed adjustment

spring 26.

The magnitude of the centrifugal force C acting on the
rotary weights is expressed in the form:

C = mrw? = mvi/r

where C is the centrifugal force, m is the mass of the
rotary weilghts, r is the radius of rotation of the rotary
weights, ® is the angular velocity ¢f the rotary weights
and v is the elevator speed.

As can be seen from this equation (expression), the
centrifugal force C is proporticnal 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 magnictude of the
centrifugal force C itself acting on the rotary weights but
also the range of the centrifugal force ¢ (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 he

actuated) is much greater than in a conventional elevator.



an el evat ox' speed governor according to the present invention. hSTAlI LE~
17E~CRI PTI ON 4F THE PR$FERR$D ED~ODI 1~ENTS Reexring now tea the dxaw r~gs,
wherein |ike reference nunerals designate identical or corresponding parts
t hr oughout the several views, and mare particularly to Figure 5 thereof,
one enbodi nent of the present invention wll be described. LFirst

enbodi nent] Figure 5is a viewil.7ustrating a first enbodi nent of a speed
gouernr~r ac.cozdzng to the present invention. This speed governor 1~ could
be provided oa an elevator instead 11 of the speed governor 105 shown in
Figure 1. Speed governor |p conprises a sheave 11 on which is wound a speed

gover nor gghgedadne SheaucabdeiSsbOnsE 16 Ll hRdneedyy goverent of

speed gCwer nor “rope i.e. a speed corresponding to the cage speed,

about a reparyishabt BRiAgrabrécdei Boht*6l hafii Zatel MdhTé regéhodn Rotary
shaft 12 is supported in the horizontal direction on support pillars 10A

10B. on rateuycsbal bf 12heaspedgl ogedSor S1 ke dnschasi d ded noveabl e in
the axial direction of rotary shaft 12. Coupling 13 conprises a first
t ubul ar bodyaty¢ wbaghts, capebl 2 eideovamepatof nspémsdsxi al direction of
rotary shaft 12 and that rotates together Wth rotary shaft 12 and a
second. tubul afb@bdys15a8hbhe| sacedapperating areed ¢h bR el@ERterection

of rotary shaft 12_tog§theg wth first tubul ar boq¥ 14 and that is capable
of rel ati9eCPBEAL HOFLGE t NERESPEREX I EUER] SHOXEH AR TR BRBZOY i TR9¢ hat  does

not rotate_even though first _tubular_ br~d rndoes.rota#eug\ﬁk Qi rgtary shaf t
1,2 and fPFSTPOTREI EPOBSH) JATPRRFENSTE MhUPRELATITR(OT TR G8ee

, 3nstitytj ; ' [ ' i nks 16
corpr; se SPvEEalR L kabElnBRagt 88 EEA T AALRRE SEIRY iledtich L
shaft 12 [goRi 40 2de 3in0PEa58d Qbr@bEBy 1 /1n FoF&dy IMDWREaOW dh d S Pi vot ed

xr
at one end of arns 18. The other end of arns 1'7 and 18 a~ee coupled sa as

to be capgbtfophahebaZtNé £PLBheORokstalX -0 2le dkdd, adfaskhmatiary wei ghts
(flyweights) 29 are mounted at the points of coupl~,z~g of arnms 17 alld z8.

12 TWO sptingfmasnstidrefi8rande riodde ysmel hhds doaareheravinsgs oh
symmetrical positions with respect to rotary shaft 12. Consequently, no
matt er wheenerellbrgt feree Hosiebpesbrd rerargentmifug®l (foreeicagmss of armns
17, 18 and rotary _wejghts 19 cannot act so as to displace coupling 13 in
the axi alMYA® e@¥RIM2Bf rotary shaft 12. This is the charaoteristi G feature

of a "horizontg I¥ReSrnPRIEOVEINEL AP “Ssdd "5 A0 Sicement of
operation of the speed governor linkage mechaniem is also
high, the centrifugal force C when operation of the zpeed
governor linkage mechanism commences also becomes high and
the balancing force needed to restrain operation of the
speed governor linkage mechanism also becomes large.
Congsequently, in a centrifugal speed governor of the
horizontal type in which the mass of the rotary weights
and/or speed governor linkage mechanism and the like does
not act in opposition to the cencrifugal force €, a speed
adjustment spring capable of generating a large force isg

necesgsary.



When rotary weights 19 are rotated by rotation of rotary shaft 12 of sheave
11, rozar?r weights 15 are displaced outwards in the radial direction of
rotary shaft 12 by the centrifugal force acting on rotary weights 19.
Concomitantly with this, arns 17 and 18 thaC canstiCUte the First link
mechani sm 16 are displaced in the closing direction, Chexeby displacing
coupling 13 in the leftwards direction O Figure 5. One end of a second
link 20 constituting part O the speed governor |inkage mechanismis

couQ ed to second tubular body 15. Second link 20 is a lixlk that transmts
a the notion of second tubular body 15 to an arm (not shown in detail in
Figure 5) t hatcéﬁéé@&@éti Peif| 2N Rk S e Ny P wdivt  £heRsl Nepddre hook of
roge clanmpi ng el enment 106. Second |ink 20 conprises arm 21, L-shaped arm
22, arm 2goodehé B 24sp&ed oxa st mene seevith |idneidd qhawilsesl avi th an arm
for rel easing the hook of rope clanping el enment zos and/or 13 an arm
(this is moall|mpriyg stometame tded drizes Ngs )cdmable ok geretaming it ch.
However, since the construction, of this portion has x~o direct

rel at i onshapae balaneieg sépree of Thhe mranemthathverapend IEERITPRNON t her eof
inthis specification is omtted. For this portion, any desired known
const ruct FRFLIRPUPEH PECERBRIVILBYIE R | BMGHEIIRS HISOMRYK exanpl e t he
const.ruct~.on shown_jn the |lower part of Figure 2 could be quhgyed.

L- shaped BERES22LY - sERVAIRIAR 2B 18P T I THREETY nofv eTRTE? abauz an
i bl haft 25 fi t t p7.11 10b, . he ti f
Tt o d99ERer 12 Aobetfefires skle, flecy SYR W & o | afm 21
that i i t == | i i i " ted
ot the t | RSOFFlol CcORRA e SBHLOPAAONY, (Siin ¥ AF | i M ingtlne SLVP °

pi vot ed bghueghetBCadTubrhinsesopths e v Df dnshapestas w22 and shaft
25. The athex~ end of arm23 is pivoted to one end (top end) X rod 24. Rod
24 i s capaphefaftubisgesatrons yof ntlid esppssd eandl wad renli speingnand/or
Consequently, when xc~tary weights 19 are displaced by centrifugal force,
rod 24 isindspldeall dpfbedsnces tdb vlee t$peed dicveeniars Roul@4bé s
accommodated in the interior of support pillar 10b. Speed adj ustnent
spring' 2ecnsidenmble, analEbag it pessible t4tPr@aide thesPRR% om er ~d of
speed adjustnent spring 26 is provided on rod 24. An inmovabl e seat 28
faci ng se3@Vexryor sohphrtlrbe cPeStPHBI2Si | lar i0a. 14  Consequently, when
rod 24 is displaced upwards, speed adju$tnent spring 2~ is conpressed,
causi ng speed adjustnment spring 2~ to thex'eby displace rotary wei ghCs 19

i.e. force Xs ﬁiegri hféﬁ%ﬁffaﬁon such as to restrain novenent of a
first link 16 ang second 1 nk ;

Accordingly, one object of the present invention is to
provide a novel speed governor of the horizontal type of
ex'cellent eagse 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
ig constituted as follows., Specifically, according to the
invention there is provided an elevator speed governor

comprising:



As descri bed above, in order to perform operat~oz~ in stable fashion and to
prevent unwanted operation, the speed governor |inkage nechani sm of the
speed governox is prefer~chbly constructed so as not to operate until the
rated speed, of novenent of the elevated cage is slightly exceeded.

Sui tably, therefore, the weight of balancing wt~ight 30 is set to a val ue
at which the centrifugal force eating on rotary weights 19 when the

el e~ra,tor cage is noving with a speed slightly exceeding the rated speed
of novenment and the bal ancing farce generated by bal anci ng wei ght 34 are
xoughly in equilibrium taking into account the arrangenent and the

di rensions o the_link -1 i i f] Lon, f£o ien i
description, t eréggeélaggé%Qo?léagﬁtagggéggﬁé%€s r?ﬁ€¥§%i§g§§ﬁ%aspeed
gOVernor Mag=PRSLr by sdfgkvaéegatﬂﬁ§ heeROXSen@y sébh&bviégk 16) Chat
rotates together with rotary shaft 1~ and the portion that does not rotate

(second | ppkv2ERka BAVZEMEr canbedf an ébesaspecification, reference is sinply
made to the "speed goverzlor |inkage nechani sm' the entire |ink nechani sm
i s meant, conpai shagvehehétrstrates serohdalspked | Srrdfpoddiagdtaoupl i ng 13
that nutual | x ccsuples these |inks 16 and 20. Next, the action of the speed
govexnor tshewspeedFpfurbeScapge| beineserdgdmed Wy thengpeed i gevérherex~Ce to
t he conparative exanple shown in Figure 3, to which the present invention
is not appPP8d. The difference between the speed governor of Figure 5 and

that shown in Figure 3 lie jre. the provisiagn of a bal ancipg weight 34 at
the tip of secBniCtAtY SohoBE ThanaTetRhes 3200% A% jaxofl HEbRTHR shown

N Fi gur eq, 300,k EoSPaed. 0OYVET N0L; SHONLELS Rl & B g, caBt L fugal force

C actir~gon rofary wel g a~.ar~cing force $1opp05|ng this

{anaCS SIARERTECes (pkLos aSUERCAnED COl Rl A Rt or 28 B0 20
bal anci Ngm&06 CewRYy OfHERI RY §REEUCE rotation:

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

a speed adjustment mechanism provided in the speed
governor linkage mechanism that ig displaced with wmovement
of the speed governor linkage mechanism and that generates
a first balancing force that restrains movement of the
apeed governor linkage mechaniam by resilient force
generated in accordance with the amount of this
displacement; and

a balancing weight provided in the apeed governor
linkage mechanism and that loads the speed governor linkage
with & second balancing forece produced by weight acting on
this balancing weight that restraing movement of the speed

governor linkage mechanism.



adj ustnment spring 26; F8 is the balar~c~.ng force produced by | aal anci ng
weight 3 0 ; and ac is the angle nade Icy rotary shaft 12 with arm 17 on
which rotary weight 19 is nounted. FLgu~ee 5~ az~d figuz-e ~H x~espect xvely
Shaw t he rel ati aashzp between the centrifugal farce C acting on rotary
wei ghts 1~ in the speed governor shown in Figure 3 16 and the speed
governor shown in Figure 5 with the balancing force B opposing this
centrifugal force C. It should be noted that the re~-aWonship shown in
Figure 6A and Figure 68 is diagrammtic only; the actual relaGorlship is
nore conpl ex due to dependence an the rocking angle of the Lshaped arm on
whi ch bal anci ng weight 3(7 is nounted. As shown in Figure 6A in the case
of the speed governor of Figure ~, in the entire Gage, the necessary

bal ancing farcagipe haberepREokopseri sanpeabed by spring 1L, i.e.
irrespective of the Centrifugal force G In contrast, aS 5~ | ~wh 111 Fi gur

speed regi ot ~ af mbhe Bomﬁlatavaggﬂeagaeianbufthﬁesﬁﬁegeﬁﬂjﬂﬁvaﬁﬂioﬂagnltude
of the 68, Wth the speed governor of Figure 5, if the cage speed is |ess
than a prea@xmehhgdogperd LspeadbheabByantbgespthececbeditperd i s a speed
slightly higher than the rated speed), the necessary balancing farce B is
provi ded zekdilybpbthénbdl ancihg Bamecb&8ogenchatedr yndéssbabdnbyng wei ght
30, but, above this prescrikred speed (in this case, when novenent of the

speed graveﬁﬁ§¢PCEuﬁ@aeéEnﬁehéQW1n§n¢3Fa%%§§ desarineteadsuhenk~~. | ~. ri G rig
force ﬁrOVIdeg bot h the bal anc force PBlgener ted b balanC|ng
wei ght 3CF8 gHREeHa ! aﬁ@PﬂScFéQEewtgpgﬁ Br AT EOMBTEHRB P HAF UR¥Rent spring

11) As cap, be gnderstood fromFigure 5A and Figure 6B, with the speed
gover nor 8? thke 3, since the speed adj ustnent spring 26 ,h.as to

generate all O?léﬁgebil@QChnalggrammatlc layout view of a typical
elevator;

Figure 2 is a view showing an example of a typical
upright type speed governor;

Figure 3 is a view showing an example of the
construction of a horizontal type speed governor;

Figure 4 is a view showing the centrifugal force
generated by rotary weights of a speed governor;

Figure 5§ is a view showing a first embodiment of an
elevator speed governor according to the present invention;

Figure €A and Figure 6B are graphs given in
explanation of the differences of action of the speed
governors shown in Figure 2 and Figure 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 illustraring the action of the

speed governor illustrated in Figure 7;

10



Farce $ opposing the centrifugal force C acting on rotary weights |~ aver
the entire speed region of the cage (speed region fromspeed fl up to 'the
prescri bed speed at which the energency stop device nust operate), as
described in the section ~~Descriptian of th,e Related Art~~ above, the
probl em occurs that the speed regul ating spring 26 becones of |arge S7.xE.
A~.sc~, since speed adjustnent spring 26 nust generate all of the bal ancing
force B, a speed adjustnent spring 25 capable of generaririg a |arge force
becomes necessary a~.sa giving rise to the problem of yncrease in size of
the retaining elenent treat) of the speed adjustnent spring 25. It

t herefore beco ~. Ll cu~ C : ~ r . a

defi ned apace.f‘l?-é}/\lgSe%,g\gﬁ hg%%gﬂsggjé%&g%é\'/%%%%?eﬁ?%%?:ég : églffr(l%% he
necessar y?éakﬁaceaﬂséeﬁeeiéﬁrgfeéaéasﬂe@@ %&‘@eﬁ@f t N Qhbr&f7 1 he speed
governor [1nkage necha.n~.smis generated Dy bal anci ng wei ght 30, speed

adj ust ment sprrigu2é needsQal ¥igenel Bher Paboh@ g imeii Pise® SrddpTdeant to
control the operating speed. a the speed governor |inkage nechanism so the
speed adj yrkNBpke8pPgbigrabrcanoks MRARi@irénm-.| size. Al so, a robust
spring retaining el ement becomes unnecessary. As a resulJ.t, the speed
governor mai n Bhdureamlbésr aduted iblak@eatindenoho-eindoodhodyzfied7 18

Next, a second enbodi ment will be described with reference to Figure 7 t4
Fi gure 9.e¥awphai afdrheespred gpvehros eelapnin ehib ol I¥®E Conpared with the
first enbodi ment shown in Figure 5 is that L-shaped, arm 22 is substjituted
by anot her typBlPRTSr Ar22A BnVoHRHell lYSLraeRy 17t Third peReP{R Rt | i nkage
mechani sm suc ta?t t he bglancing force %ﬁneraéed q¥ balancéng wei ght 30
becomes sABI FEFVRFPR FREFRaZRVPA"PReAnBLAT D T Qi SiF REFETT  of the speed
gover nor %h@%ﬁggoﬂechanisnl otherwise it is the sanme as the first

enbodi ment. I'n"Frgure 7 and Figure 8 illustrating the construction of the

second enbodi "?fﬂgrgre%ﬁi 2BSa Wi 60 PIEw!BE $2PBuASH L dRpEadtES: Sok | LSt rating

the first enbod nt are given the same reference synbols and description

thereof ig188toreppab@Udgovaente! Lowb AgiAeses i Bhd QPrdbdhc I £A@Ent Do} Qure s
illustrating major parts of the present enbodi nent and to the graph of

Figure 9 ah8ustrating the action F the present enbodi nent. As shown in
Figuxe 8, in the present enbodi nent, the 0 speed governor |inkage nechani sm
is voristruCteBigvrasltoisaei Erontheiew| PHvrng Lowetl i emiodiyenndof 2) . (1)
Irrespective of the condition (f the speed governor |inkage nmechanism the
angl e a nBBechFVERETSPREPGhECVERROX RREPTAHIACTFALL S BFHEIRR di recti on of

t he wei ght _acting_on bal anci ng wei ght 30 and the straight Iine C connecting
t he cente?ntfnﬁfgﬂrty of bal anci ng wei ght 30 19

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, wherein like reference
numerals designate identical or corresponding parts
throughout the geveral views, and more particularly to
Figure 5 thereof, one embodiment of the present inventicon
will be described.

[First embodiment]

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

speed governor 10 could be provided on an elevator instead

11



and shaft 25 is always an acute angle. (Flowever, it should tae noted that,
in the case of the speed gc7vernor of Figure 5, the angle a when the andunt
of displacenent of the speed governor |inkage mechanismis 0 is art obtuse
angl e but subseguently shifts to an acute angle.) That is, the bal ancing
force generated by bal anci ng wei ght 30 becones snmaller with increase in the
anount of displacenent of the speed governor |inkage nechanism (2) The
angle ~i made by a Straight line in a direction coincident with the
direction of the farce that is applied to the pivot pint 29 by arm 23 due
to the balancing force fS generated by speed adjustnent spring 2G and the

strai ght ljene heOisleletl Go¥datibr22 08NdnBMOL nP 2 lird910f spEEN22AvaRdear m 23

shifts to the vicinity of 90. The bal ancing force B generated by speed

adj ust menty oS poinpd 1desadd shalagecilng oneivBhith34scabuha axppessedonarhek! ows. B
= (d/a) FS hS + (c/a) FB AH - (dfa) k~~ $t (c/a) FB AH where FS is the

bal anci ng rbpeca o\ speneeatad iky repeeddadiubt nhat sppedngf2tpveiens t he

bal ancing force tgravity acting an the bal ancing we~.ght.) LN] generated by
bal anci ng ofieisghed3@ovarnes tippel LARI Ageef Bi shemdycorrespagdiogt he speed

adj ust nent _spring |inkage section; AB is the linking efficiency relating
to 'the b&bgnEegrerpred. i playe JcErrsny ghpstihe arsensed &R| tBetween shaft
25 and pigﬁt_goint of. arm ~~A and arn12#; ais the distar~8e_hrg bet ween
shaft 2S &RIIERETBII ARG haRaRBEYWEPGARE 36 18 FPRBETERalth 5BR; d i.s
~. he distan et.\ ft 2 i LN f 22A and arm 23; k
is the sp?ﬁ%%zé§%§?a§$§?%F§F%b nsgggggégj§§§%§%% %8 fngb 6 ; axad 5 is the

di splacement [gh obeaRgedratiUsbieal <30p) 223 088°hBLAMCAY sBPXEMERL I the

speed gover nor nkage“nmechani sm" The value~o Ing effrciency J~ is

a val ue dekemaeasibx idi $pLAGRIBI! d9kcRERbAZAE( 2VLYRYI BHa2ROLE, f arm 22A)
and changes with novenent of the speed gQvernor |inkage nechanism The

speed govewuplial thecpmpreskschl egdsieblbliagopstyucsedhae s to satisfy

t he above condition (2), sa there is little ehan~e c~f the |inking

ef f ~. ci encppadler efatorgmentt ha khekagealedirentbbnspfedoadrysshefit spring
2F resulting from novenent of the speed governor |inkage nmechani sm and,

si nce thi §2i andofbptudrEatss 599eshent Wity upbetYcohafti 38 2%, 2t he |i nki ng

efficiency hB rel ati to the_bal ance Hreight_|inkage seetian decreases
Wt h incrésgagdiEU§P3grageﬁ¥nﬁsoF ﬁel§pEQSEEBGePﬁoWOVﬁﬂﬁaae1ﬂeEHanisn1 21

axial direction of rotary shaft 12 together with first
tubular body 14 and that is capable 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 bedy 14 there are
mounted first links 16 constituting part of the speed
governor linkage mechanism. First linkes 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 armg 18, The other end of
arms 17 amd 18 are coupled so as to be capable of relative
rotation of arms 17 and 18, and rotary welghts (flyweights)

12 are mounted at the points of coupling of arms 17 and 18,

12



The rel ati onship between the anount of displacenent of the speed gavernax-~
| i nkage nmechani sm a~:d the nonent |~ about shaft 25 supplied to arm 22A by
the gravity acting on bal ance weight ~0 and the nonent Ms about shaft 25
supplied tv arm 22A by the spring force generated by speed adjustnent.
spring 26 is therefore the relationship as shown di agxammatically in figure
9 specifically, as shown in Figure 9, the bal ancing force generated by
speed adj ustnent spring 26 increases raith increase in the anQunt of

di spl acenent of the speed governor |inkage nechanism but the k-~al axicing
force produced by bal ance wei ght 30 beconmes small er. Consequently, even if
a speed |, US t SPLY-00.2~ I C i a

ehar act e?ﬂs’#i %gglgmofa%i[?% %ﬁat Pé\h%%i ?%%?%%%%%ﬁ%ﬁg sp]?'lE %P%‘g%cg %nt is

enpl oyed £ANs PndLELAL pod Mfond! bl h ek ese Yo I'hf'@g%)%% eygn in the

case of a spe gaverx~,0Xx~ I n particular Tar a very el evat or
that needggnkoqhéne1 R, SRECHa feHSINRO c 180 F MaZford i hedBt Lot REE NY
cozxs~Gant, s. "speed adjustnent spring 26 with |arge 's~rring constant can
be enpl oypdraRdeBAfON12 Nikherkhé Zfa®d SPeptmadi LSITEMNE PFbgr@~ and
consequently reduction in size of the speed governor as a whale carp

t ~I ex~ef oweifrach eramuotr Ahso, sarbams f @o t di wp Ik ces pmweh bidpgi st et slpe ~vt ~g 25
i,s Cacz.~.~ rated. ~ uz-thexmarer since tile effect of manufacturing
errors ofaxhel sgiragttonsehnrotary shmit pk2 neblei & s [themnuf acture of a
speed governor of stable performapnce can be achjeved. Also, _in the present

enbodi nenfhATREtERABRIOf EHAFURR Pt gHEOBIEIRE Ha YV RE" (RS onal | y

symetri c_shape such as a g%léﬁgéical ar spherita~. shape, being a

const x' uc¥?Hh ?§eﬁ5t§e%?ﬁ+ A Bf°YHe speed governor 7.inkage by a

rotationally trl haf t . t.her .JThu ere.lsn nge in the

posi ti onal re%%n%%?%ﬁ%?w%%%%?;ar?ﬂet%%é%:een el?:’;oz?c’%arh%lvl yO%f bal ance

wei ght 30,.L] &, ept ereO i . gg*g . A~ ) is always at a

fixed poiﬁéte\n hél?gggeic]% {)% %?%%Aﬁy'e\%% I gﬁla%%es\%%gﬁ@w per f orns

rotary nmgesElhcdd t SutRaedE M n Ofhd NEaSREE A O df Ndswdey Satdat there

is no possibility of unwanted force being generated at the speed governor

| i nkage evenbyftrhalcemcei fegaht £f30cal cest ivgf amtmimfy esdighdd Mg espect to

t he speed governox |inJEage. Design of the speed governor |inkage is

t her eby f@en¢embtant byidwi th belzbee sapyes s1 bl and ol §axdiay arentbkencigy force

thslt chapges in stable fashic~ri by using bal anci ng wei ght 30.

Fur t her not €F5%| %%@‘i‘ﬂe¢§aﬁﬁb¥mn%§:e%%%r@lﬁ?ﬂ%c%ﬂdh&hfb EPHRI 30 it sel f

shoul d xotate, bal anci ng wei ght 30 can be sinply fixed to the speed

gover nor FHRRETECR t%%’tge??ée FRI 3 M FIP oment "sl'ﬂ%hleaét"b%‘a‘?? ngs 2~t

t he Iocaléqgacgggégafq}ancitlg weight ~0 ~.s fixed. sa ease of manufacture
~Tilty

and mai ntar- na %%%f?npz-aved. It should be noted that, as shown ire

Fi gure io, bal [ £ ght I f 23

bal anci ng wei g%?S%%%e%é%sﬁ%gsﬁlg% y se%érglaﬁﬁg%%{?x%?ﬁéaanti ty of
liquid suspedd gbvefiios ehl@thgd dafhadial HduRRdRied lddegianul es within
bal anci ng wei ght 30. By enploying such a balancing weight 30, if it is
necessar yeululaly ustdy s ne$scardd baidnc ngisves ghinl30Gloar adfarsdanetrd of t he
speed govesnor, this can be achieved sinply by adjusting the amount of

bodi es 3Xxhedanetiomtoal torcond cpwarlandrady 14 thwownrn eamei et ocshasfove

bal anci ng, wei ght 30 itself fromthe speed governor |inkage nechani sm and
repl ace 4% d@Fahe Rij TEIWERTS )t dEhe  HFBERTHT i TIRDTRTRIRD CLGHRAL t he need

to process e mass of bal gncing wei ght 30 precisely and the need to
bt act 08 IS TR TRP VR (RS P10 R S A 1L SRER L O

el i m nat osts. e reduced. Furthernor by, seal i afi amount of
i qui d iﬁﬁ'd%" ud ?Jhr?gﬁégrc%m%yaf%%iarﬂnv%'gﬁ'%paefv% mi% ﬁ’"‘bé"ii ble for
this |iquigh teadoyge Wi thin the interior of bal ancing weight 30, an
anti-vibration function can be cbnferred on bal anci ng wei ght 30. That is,
when the speedsgioveriad Das Sesoi®d ik W tah - aild ivitanc tdhen speed
governor |inkage nmechani sm has assumed an abnormal vibration Condition,

si nce t hefdomeralensming thddihads seataeb icliangimy iglendor fe baidhed ng

wei ght 30 acts in a direction such as to cancel the vibration, attenuation
and suppression of abnormal vibration can be achi eved, enabling the speed
goverz~vr to shift back to its originajg stable condition, 24



Mal functi on and/ or damage X the speed governor can thereby be prevented,
making it possible td provide a speed governor of high reliability having
stable performance that is little affected. by extern2~. X di sturbances.
Furthernore, as shown in Figure 11, suitably a buffer elenent. 40 (nmade of
a resilient body such as rubber and/or an inpact absorb~.ng body or danper)
may be provided that supports bal ancing weight 30 in the initial condition
(cc~nd~.tion in which the speed governor |inkage nechanismis noz being

di spl aced). when an excessive speed condition of the el evator cage causes
the roge clanmping elenent 106 to be actuated, rotation of sheave 8 is

br ought tgna?rﬁbqgﬂgss QP oS 0ci BEX EENERLGA OB, 1K CRrdPigypSE@STi Ng On
rotary werghts 1~ 1s also abruptly dissipated, when this happens, the speed
governor keagrageaBenani SWitch, aRbWETEY, I £546% ethd Ocdhiertittidh sbndition
by bal anci ng we~, ght 30 and speed adj ustnmenC spring ~6, so at this point

t he speedrpeEepaetibhniagenoedhaecsnresasibhsiciedvith athensasienad| ef | npact

| oad. However, if a buffer e~.enent ~0 is provided, this inpact. |oad can
be absor belebprbakancénvenghon3odeshirhtbeon therdéof gistthhertia, so the

i npact can be eff~.ciently buffered. The speed governor can thereby be

pr ot ect ed PREKERGAELOPOES| PREtERdpr BOL. Hala RYPEEHEH oV ERCREDHETH gher
reliability. [Third enbadi mentl 25 Next , t hird enmbadi qﬁ will, be
descri bedk#PPh FEREFEHEELPB ﬁP@&ﬁebﬁ2?dquE§d§xs$h%£?ia iffe = ahes ng
weight 30_s,nd_its nount~.ng structure are different_in fhe ca f the

Uhi rd embBBE TP PORTPRGS 6T CPHEC EUCbha e HBCH et “RAGHRSh BRBCre 7. but
t he presen ] Lment, i.$.505.heLw e same as the second enbodi nent shown
in Figureos,E?ﬁagﬁgst%PP%de%Eoé%%%§¥%gbarts which are the sane as in the
case of the segonfl,gAROJIAEEL SEOYBcbAGF OMkEad 26 CcgphableHE Sane
reference synbols and the description thereof is not repeated. In the
present egheRifAgNhovamedbavbold EholkRolzhlbashatt ngsWeigdd 86 is ratatably
nr~unted on an arm 2zA by neans of a shaft 3~ at a position offset from Lhe
Cent er of sgpportypailbal anbi. ngnecegfit aBOthd piprafi firdf asifeskrentflines
33 are nmarked on the side face X ba~.ancinr~ weight 30_ The condition of

t he speedLgeheprdr aritnRagésnpimanednteanhei ethenf éndeaf byrma2ththgtone or
other of th.e adjustnent lines of the plurality of adjustnent |~.n.es 33
with the é&gE1HPt§ﬁnFQZAFCGnngEPPiEEIg9§Ys?ﬁceB%%?%ﬁbPﬂgwﬁk$BR~?030 is

d i bl dit.i haft 32 f i f
ol Anci r - S nERGRE 90 5t RS oI A THIE R P hdr AP AR AT e
haft 32 f bal i i ght 3D 1, ~ , he. d
égvgrnor bgga?anégganor??g%FaPﬁv?tgﬁebggﬁggg2%%% %%ﬁd%??gﬁgg?&tﬁéaggged

90MBfX~arthD&@99-aﬁapeaesbanb@nhﬁansﬁsfepﬁéirﬁﬁé BYnELNELENERGa Wi Ch
adjustnment line 33 the edge of arm 22A coincides with. Consequently, by

enpl oyi ng2adji eshawBtelli BeScRd, efd] Usbpeahdpf ot heogpeed gedernoisl i nkage
mechani sm can easily be performed w thout neasuring the angles or

di rensi ongsaphibilee ofambvesenenbaly ¢onshet perpgndbeutpredigestiont | i nkage
mechani sm Ease of performance O the adjustnent task during installation
of the spEetsgauentdy, ewlrpancrhtyegigbrEndP opte. didBbacednbE it is

possi ble co judge at a gl ance ‘ . _
centrifugal force, rod 24 is displaced upwards in the

vertical directiomn.

Rod 24 ig accommodated in the interior of support
pillar 10b. Speed adjustment spring 26 is mounted on rod 24.
A seat 27 that seats the bottom end of speed adjustment
spring 26 is provided on rod 24. An immovable seat 28

facing seat 27 is mounted on suppeort pillaxr 10a.
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whet her anyt hi ng has gone wong with the speed governor |inkage nechani sm
due to passage of tine or other reasons, readjustnent can easily be
performed. As a result, not only can nmaintainability of the speed governor
be i mpxoved but also reliability of the speed governor can be inproved.

[ Fourth enbodi ment] Next, a fourth enbodi ment of the present invention wll
be described with reference to Figure 23 and Figure 14. In the fourth
enbodi ment, the bal ance weight 30 in the second enbodi nent shown in Figure
7 is divided into two i.e. is converted into a pair of bal ance weights 3~A
These two bal ance wei ghts 30A are arranged in symretxi oal positions with
respect to the perpendi cyl ar plane passing.thrqQugh rotary shaft 12. with

t he provi§F@ﬁeSPEPW&YbaM§ﬁ@er%@iﬁﬁtgﬁ gﬁﬁg}ﬁcﬁacﬁpﬂﬁg Sof SRPRE 21, 22A° and

R

enbodi nent_,- p I Lef ere : 2 T tached
o the ar RIEBEREEROSE UG, 08 Soreng -2yl i Spthss 2Poray E1ghty
enbodi ment., eThege- R 18 bne2dheqand 28 aieecdtiand8fchnaposbtions that are
symmetrical with respect to the vertical plane passing through rotary shaft
12. As shewstiraibf gibvembhr bEl 2~feesvelghks180Andr esavnangenkorot he out si de
of arm 22A so that a sufficient separation is thereby ensured between the
pair of arns z24 deRetrubed abevpa-in ofdernsozférformeppelatdor- dnged an
encoder ~o for detecting the position of the cage that is connected to
rotary sha&tieble fashiono apd f0cpreveght yngantadeopeyptianby theanpeet a
connecting rod 40. Connecting_rod 4o connects the two bal ance wei ghts 3(1A
in a posi GEURTHGEN LARFAIENBeERRigE Pht ERPePRREE UPVRTBREOASr -

i rrespective .of ge pc~siti4n esent

f 22A ~ . S in_t
enbodi menPTSFETARGY REPSHEECES Eggggrpaﬁgéﬁ PﬁggggﬁdégtiggﬁB;iEﬁFeg space

wherein c r [ f,ex j o] ~~t

Shatt 22" SHAURe ARSI SO Elkldied P8 L SL ISR kBB oy
i N conpacigf; j i n (o] t ¢l LSiSRaAGE rgcul ar, in
t he pre$e%¥lg%%%g?ngﬁf?ggﬁggﬁcgggr 88§£i§ﬁ ??E?gééggi?gﬁggetgec%%nect wth

rotary shakl 3 ianvhheeaher ¢hdkth thaceehsrafnghalcdother ebRingoohhe
teahai cal effects of this are outstanding. 28 Also, in the present

enbodi mentptairyc wetighirpaine ehehakhscelwesgbtscdgd asemovtpgedithr augh
eoru7,ecting rod 40, the position of the center of gravity of the assenbly
conpri si ngpeeldasddasilyhexcgedingdtbennatefngreed 46 vanepensr sadged an a
vertical plane passing through rotary shaft 12. Furthernore, bal ance

wei ght s 36Re RedengingInrgedggneraredabyahgéanringywaeehtcdl p&Sitions

ith t th i | i th t haft 12.
The | | nkagEUREGHa s BEEIT 1PRaPE0y B Bge AT aPF ROUPRoF B PARREIFIERFon . As
descrlbeda9§p¥§§ Eﬁﬁe§%§8ﬂ598¥eEﬂ8rl%ﬂ%selevator usi ng the speed gover nor

aeeoxdi ng present i nvention, orizontal type speed governor of

stabl e performgpcengan shecaktiabiedn, CB%LONShYenIUHBEOYS AdGLLiPRAbN,
nodi fications arid variations of the present invention are posSible in

light of the akewd Leaehnodslihkage mBenehobR LAchediAgethkoggeklat Wi thin
the scope of the appended clains, the present invention nmay be practiced
ot her w segblrarnas specidekkyitescriiledeticintn. tB8 porhabnl fi¥ge, i Ts:

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 mechaniesm" the entire link

mechanism is meant, comprising the first and second links
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1. ,~r~. elevator speed governor aonpris~.ng: (a) a rope clanping el enent
capabl e of gripping a speed governor rope for actuating an energency stop
devi ce 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; (c) a rotary weight that rotates about an axis of rotation
directed horizontally, being linked w-.th rotation of said sheave and t hat
is displaced by centrifugal force sa as to nove away from said axis of
rotatioxn.; (d) a speed governor |inkage nechani sman which said rotary
wei ght is mounted and tkxat is nmoved with displacenent of said rotary

meight.an thgb Qﬁ% ?Egﬁéfﬁéd SOEEagnen D a$ﬁ§ﬁ éftﬁ%ggv f£xceeds a

prescrlbe fange provi I'n sald speed
gover nor %hakgge mechani sm that is displaced with novenent. of said speed
governor [ nkage mechani sm and that generates a first bal ancing force that

restrains novegeRe, Oéhéaadcﬁaﬁedfgeuerﬁpéedlg&mmcmﬁmsnmys‘@stél ent
force generated is accordance with the anmount of said di s~xlacrment; and 3U
5 will be described with comparative reference to the
comparative example ghown in Figure 3, to which the present
invention is not applied. The difference between the speed
governor of Figure 5 and that shown in Figure 3 lie in the
provision of a balancing weight 30 at the tip of second
gide 22b of L-shaped 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 of Figure 3:

C = 2B tanoa= 2Z2PS tanu

Speed governor of Figure 5:

C = 2B tana= 2 (PB+PS) tanx

where PS is the balancing force produced by speed
adjustment spring 26;

PE is the balancing force produced by balancing weight
30; and

a is the angle made by rotary shaft 12 with arm 17 on
which reotary weight 19 is mounted.

Figure 6A and Figure 6B respectively show the
relationship between the centrifugal force C acting on

rotary weights 19 in the speed governor shown in Figure 3
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(f) a ba~.ancing weight provided in said speed governor |inkage nmechani sm
arid that | oads sa~.~. speed governor |inkage nmechanismwth a second

bal anci ng force produced by weight acting on said bal anci ng wei ght that
restrai ns novenent of said speed gavernpr |inkage mechanism 2, The speed
governor according to claim~., wherein if a speed of said cage is |ess
than a prescribed speed, a restraint of ncwenent of said speed governor

| i nkage mechanismis perfornmed solely by said second bal ancing force and if
said speed of said cage is nmare than or equal to said prescribed speed, a
restraint of novenment of said speed governor |inkage nechaziisn1is

P o ognfl B2 BogkatBLieREadnah ! FOGALLCE HLA PAL WAL AAIng |

L~al anci n € Speed gover nor

sai d ba'ﬁ@%keg geighbeis HEHELeéeﬁer§ehga§pesgcgoaerf@rshbﬂtagsenechanlsm
such that said second ba?an0|ng force bécones snaller as an anount of

di spl acenapteal t5a8. dhepeedadov¥aEA0p bhoWAJEni PLgGREe6n dnd Thegspeed
governor according to claiml1l, 2 or 3, wherein said bal ancing weight is
f or med t oéBeibobiawrabmangccapipletbe sccuainmatiatiogshipobsjmere in an
Interior of said balanc~.ng weight. 3~
complex due to dependence on the rocking angle of the L-
shaped arm on which balancing weight 30 is mounted.

As shown in Figure 6A, in the case of the speed
governor of Figure 3, in the entire speed region of the
cage, the necessary balancing force B is provided solely by
the balancing force PS generated by the speed adjustment
gpring 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 speed (specifically, this prescribed speed iz a
speed slightly higher than the rated speed), the necessary
balancing force B is provided solely by the balancing force
PE generated by the balancing weight 30, but, above this
pregcribed speed (in this case, when movement of the speed
governor linkage mechanism starts), the necessary balancing
force B is provided by both the balancing force FB
generated by balancing weight 30 and the balancing force BS
generated by speed adjustment sgpring 11.

As can be underastood from Figure 6A and Figure &B,

with the speed governor of Figure 3, since the speed

adjustment spring 26 has to generate all of the balancing
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5. The speed governor according tQ any one of the preceding c:laim,
further conprising a buffer elenent provided in a position in which said
bal anci ng wei ght is present when said speed gavernor |inkage mechanismis
not di spl aced; said bal anci ng wei ght bei ng supported by said buffer
e7.enment when. said balancing weight is texrding to reCurn to an initial
pasitic~ri on stoppage of said sheave by actuation of said nape cl anping

el enent. 6, The speed governor according to any one of the preceding claim
, Wherein said ba,lancing weight is nmaurited on said speed govex-~xvr

| i nkage mechanism~.n a position offset froma center of gravity, neans for

di spl a in an ipc sai d b Isn ei ght beln 0 on said

balgncyng QEFShE °p9°5%ﬂgeF§$af8?t§ %%agoegrn rgcd%prl%?ng % %gg rope

cl anpi n e o) o] ating an
cror pency "t OCHeLILa0EE EhalkhbREotaBeaR o lq S B EOInE C0kas OleBRLAT | [

rotates Wek§ianSpesesl §9éé639069| L) Eﬁ’eapﬁ@@@ﬂl]@édsép’eé'dcﬂﬂewhb@hn@l@ngaged

by sai d speéd governor rope;
emergency stop device must operate), as described in the
section "Description of the Related Art" above, the problem
occurs that the speed regulating spring 26 becomes of large
size.

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 (seat) of the speed adjustment spring 26.
It therefore becomes difficult to accommodate the speed
governoxr in a defined apace.

However, with the speed governor of Figure 5, since
the necessary balancing force for restraining the starting
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 speed governor linkage wmechanism, so
the speed adjustment spring 26 can be made of small size.
Also, a robust spring retaining element becomes unnecessary.
Az a result, the speed governor main body can be reduced in
size.

[Second embodiment]
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32 (c) arotary weight that rotates about an axis of rotation directed
hori zontal ly, being linked with rotation of said sheave and that is

di spl aced by centrifugal force so as to nove away from said axis of
razatian; (d) a speed governor |inkage nechanismon which said rotary

wei ght is mounted and that is noved wth displacenent of said rotary wei ght
and that actuates said rape clanping elenent if a novenent exceeds a
prescri bed range; (e) a speed adjustnent mechani sm provided in said speed
governor |inkage nmechanism that is displaced with novenent of said speed
governor |inkage nmechani smand that generates a first bal ancing force that

restrai ns nove %% g%cggégn pg%gPﬁgve£ ~8£1i'ﬂga§§ngf§3@' ELRV reS|I|en;

force generate anount ~of “sard |sp acenent; (f)

bal anci ngg\égggggcar 2yl dedull $atd gpeadeogyvernel nhinkagesapehanl s and t hat

| oads sai gover no age nechanismwth a second bal ancing force

produced %e\ﬂ%&%daehbaal%n%abe Ea&eacwmehw@hehhiget ekBS&LALAE NOvenent
of said speed governor |inkage mechanism and (g) a |inkage nmenber that

coupl es _S%h@whalmn@ll?q::\éesghg tRad nigHbpedasaid bal esckapsvetgbéabeyng
divided into a plurality. 8. An elevator conprising: 33 (1) a cage that

ascends aadotbetengpeguifdedmbp2a gui dedeai towcdhsniaushaht spéddl a speed
governor rope that noves |inked with novenent of said cage; (3) a speed
gover nor baviemgox dhekegecherhapiemgayed bhatardeshabangoeer ROFCEope, said
speed govgzag%;ated by balancing weight 20 becomes smaller with
increase in the amount of displacement of the speed
governor linkage mechanism; otherwise it ig the same as the
firstr embodiment. In Figure 7 and Fiqure 8 illustrating the
construction of the second embodiment, porticne which are
the same as the Figure 5 illustrating the first embodiment
are given the same reference symbols and description
thereof is not repeated.
The following descriptieon 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 80 as to
satisfy the following conditions (1) and (2).
(1) Irrespective of the condition of the speed
governor linkage mechanism, the angle « 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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conprising: (a) a rope clanping el enment capable of gripping a speed
governor rope for actuating an energency step device provided on a page 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; (c) a rotary
wei ght that rotates about an axis of rotation directed horizontally, being
linked Wth rotation of said sheave and that is displaced by centrifugal
force so as to nove away fromsaid axis of rotation; (d) a speed governor

| i nkage mechani sm on which said rotary weight is nmounted and that is noved
W th displaeernent of said rotary weight and that actuates said rope

CL e 0 EhETERARS 1€ TR R ST SRTE BOSET BEdIOE 1 Sudspect
[not enchPAGERT ILAP, TBHPRD cBr e eneibany e loa e o o0
speed gove| Negke | ARkBEEx MPEERANEIBE BYoWeS i df el sl Eement of the speed
governor linkage mechaniam is 0 is an obtuse angle but
subsequently shifts to an acute angle.) That is, the
b;lancing force generated by balancing weight 30 becomes
smaller with increase in the amount of displacement of the
speed governox linkage mechanism.

(2) The angle f made by a straight line in a direction
coincident with the direction of the force that is applied
to the pivot point 2% by arm 23 due to the balancing force
FS generated by speed adjustment spring 26 and the straight
line joining shaft 25 and pivot point 2% of arm 22A and arm
23 shifts to the vicinity of 90°.

The balancing force B generated by speed adjustment
spring 26 and balancing weight 30 can be expressed as
follows,

B = (d/a) FS AS + (c¢/a) FB AB

= (d/a) kdA 8 + (c/a) FB AR

where

FE€ iz 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;

A5 is the linking efficiency relating to the speed

adjustment spring linkage section;
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generated in accordance with the anount of said displacenent: and (f) a

bal anci ng wei ght provided in said speed goverricr |inkage nechani sm and
that | ads said speed governor |inkage mechanismw th a second bal anci ng
force produced by weight acting on said bal ancing wei ght that restrains
nVenent of said speed governor |inkage nechanism and (4) an energency
stop device provided on said cage and that stops said cage by gripping said
guide rail when a rope clanping elenment of said speed governor is actuated.
35 .A A3 .Al y.AY .AY V. AF y.AlY y.AF . A RAsSR A e. AaY y. A ?. AY y. A{

AB is the linking efficiency relating to the balance
weight linkage section;

a is the distance [m] between shaft 25 and pivot point
of arm 224 and arm 21;

¢ is the distance [m] between shaftr 25 and the point
where balance weight 30 is fixed on arm 22A;

d iz rhe distance [m] between shafr 25 and pivot point
of arm 223 and arm 23;

k is the spring constant [N/m] of speed adjustment
spring 26; and

& is the displacement [m] of speed adjustment spring
26 generated by movement of the speed governor linkage
mechanism.

The value of the linking efficiency A is a value
determined by displacement of arm 22A (swiveling angle of
arm 22A) and changes with movement of the gpeed governor
linkage mechanism. The speed governor of the present
enbodiment 18 constructed so as to satisfy the above
condition (2), so there is little 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
so as to satisfy above condition (1), the linking
efficiency AB relating to the balance weight linkage
section decreases with inecreases in displacement of the

gpeed governor linkage mechanism.
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The relationship between the amount of displacement of
the speed governor linkage mechanism and the moment Mb
about shaft 25 supplied to arm 22A by the gravity acting on
balance weight 30 and the moment Mg about shaft 25 supplied
to arm 22A by the spring force generated by speed
adjustment gpring 26 is therefore the relationship as shown
diagrammatically in Figure 9.

Specifically, as shown in Figure 9, the balancing
force generated by speed adjustment spring 26 increases
with increase in the amount of displacement of the speed
governor linkage mechanism, but the halancing force
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 pregent embodiment, even in the case of
a speed governory 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 conseguently

reduction in size of the speed governor as a whole can

therefore be achieved. Also, manufacture of speed
adjustment spring 26 is lacilicated. Furchermore, since the

effect of manufacturing errors of the spring constant can
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be made small, manufacture of a speed governor of stable
performance can be achieved.

Also, in the present embodiment, the shape of balance
weight 30 is made a rotationally symmetric shape such as a
cylindrical or spherical shape, being a construction fixed
to arm 22A of the speed governor linkage by a rotationally
gymmetric 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 22A) even if balance weight 30 performs rotary
movement with movement of the speed governor linkage, soO
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 te 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 be simply fixed to the gpeed 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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balancing weight 30. That is, when the speed governor has
asgumed an unstable condition and the speed governcr
linkage wmechanism has assumed an abnormal vibration
condition, since the inertia of the bodies sealed into the
interior 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 te its original stable condition,
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Malfunction and/or damage of the speed governor c¢an thereby
be prevented, making it possible to provide a speead
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 thart
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 causez the rope clamping element 106 to
be actuated, rotation of sheave 8 is brought to an abrupt
stop, so the centrifugal forece that was acting on rotary
welghts 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 ig subjected to a conziderable 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 c¢an thereby be protected,
making it possible to provide a speed governor of higher
reliabilicy.

[Third embodiment]
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& ()- Y case of the third embodiment from these of the second
embodiment shown in Figure 7, but the present embodiment is
othaerwise the same as the second 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 and the description
thereof ies not repeated.

In the present embodiment, as shown in Figure 12,
balancing weight 30 is rotatably mounted on an arm 22A by
means of a ghaft 32 at a pogsition 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
o; arm 224.

Specifically, since balancing weight 30 is mounted in
a rotatable conditicon 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,

s0 long as the speed governor is arranged horizontally, the

adjustment condition of the speed gouvernor 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 members constituting the speed
governor linkage mechanism. Ease of perforwmance of the
adjustment task during installation of the speed governor
etc can thereby be improved.

Also, since it is possible to judge at a glance
whether anything has gone wrong with the speed governor
linkage mechanism due to passage of time or other reasons,
readjustment can eagily 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
with respect to the perpendicular plane passing through
rotary shaft 12. With the provision of two balance weights,
twa 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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present embodiment, the respective reference symbols 21,
22A' and 23' are attached to the arms corresponding to arms
21, 22A' and 23’ of the second embodiment. These arms 21,
222’ and 23' are arranged in positions that are sywmetrical
with respect to the vertical plane passing through rotary
shaft 12. As shown in Figure 14, balance weights 30A are
arranged on the oucside of arm 22A' s0 that a sufficient
separation is thereby ensured between the pair of arms 22A'.
Batween 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 weightg 30A are coupled
by means of a connecting rod 40. Connecting rod 40 connects
rhe two balance weights 30A in a position such that there
is no incerference with encoder 60 irrespective of the
position of arms 22A'.

Since, in the present embodiment, balance weights 30A
are arranged in divided fashion, a space wherein components
can be arranged on the line of extension of rotary shafc 12
can be secured, making it possible to construct the speed
governor in compact fashion by arranging components 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 ocutstanding.

28



WA A<nbClyP 10%&' ()- yP 10%& ()- yP 10%&' ()- !yl0%b& ()- yl0%& ()-

| 110%>& ()-WYYZZZZr{[~ ='! 110% ()- !10%@ ()- 10b 10b 10bf;

1090& ()-!"& 109& ()-"& 109%& ()-[\!] ~ TI>1 10@10@ 10@® 10%@& () -

& & "10% af & ()-T, &

"10%@& ()-T! F! 10%) & () - F! 10%@& ()- _bGbbci ccz[ 9TI >!, &10%&' () -, &10%&' ()-!, &1
0%008 () -, &10%0&' ()-! 1 109%& ()-!

Also, in the present 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 30A and connecting rod 40 can be
arranged on a vertical plane passing through rotary shafr
12. Furthermore, balance weights 30A, arme 21, 22A' and 23
are arranged in symmetrical positions with respect to the
perpendicular plane pagsing through rotary shaft 12. The
linkage mechanism can thereby be cperated in a more stable
fashion.

As described above, the speed governor and elevator
using the speed governor according to the pregent invention,
a horizontal type speed governar of stable performance can
be cbtained.

Obviously, numerous additional modifications and
variations of the present invention are possible in light
of the above teachings. It is therefore to be understoed
that within the scope of the appended claims, the present
invention may be practiced othexrwise than as sgpecially

described herein.
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What Is Claimed Is:

1. An elevator speed governor comprising:

{a) a rope clamping 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 corresponding
to a apeed of said cage, being engaged by said speed
governor rope;

(c) a rotary weight chat rotates about an axis of
rotation directed horizontally, being linked with rotation
of said sheave and that 1s displaced by centrifugal force
g0 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 gaid rotary weight and that actuates said
rope clamping element if a movement exceeds a prescribed
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 saild speed governor linkage mechanism by resilient force
generated in accordance with the amount of said

displacemnent; and
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(£) a balancing weight provided in said speed governor
linkage mechanism and that loads said speed governor
linkage wmechanism with a second balancing force produced by
weight acting on said balancing weight that restrains

movement of said speed governor linkage mechanism.

2. The speed governor according to claim 1,

wherein if a speed of said cage is legs than a
prescribed speed, a restraint of movement of said speed
governor linkage mechanism is performed solely by said
second balancing force and

if gaid speed of sald cage is more than or equal to
said prescribed speed, a restraint of movement of said
speed governor linkage mechanism is performed by both of

sald second balancing force and said first balancing force.

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

wherein said balancing weight is mounted on said speed
governor linkage mechanism such that said second balancing
force becomes smaller as an amount of displacement of said

speed governor linkage increaeas.

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 object in an interior of

said balancing weighr.
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5. The speed governor according to any one of the

preceding claims, further comprising

a buffer element provided in a position in which said
balancing weight is present when said speed governor
linkage mechanism ig not displaced;

said balancing weight being supported by said buffer
element when said balancing weight is tending to return to
an initial position on stoppage of said sheave by actuation

of said rope clamping element.

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

weight.

7. An elevator speed governor comprising:

(a) a rope clamping 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 corresponding
to a speed of said cage, being engaged by sald speed

gOVernor rope;
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(¢) 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
S0 as to move away from zaid axis of rotation;

(d) a speed governor linkage wmechanism 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 preéscribed
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 restraina 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 by
weight acting on said balancing weight that restrains
movement of said speed governor linkage mechanism:; and

(g} a linkage member that couplees said balancing
weight in a middle, said balancing weight being divided

into a pluraiity.

8. An elevator compriaing:
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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 iz engaged
by said speed governor rope, said speed governor
comprising:;

{a) a rope clamping element capable of gripping a
speed governor rope for actuating an emergency stop device
provided on a cage of an eslevator;

(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 displaced by centrifugal force
g0 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 movement exceeds a prescribed
range;

(¢) 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
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linkage mechanism and that loads said speed governor
linkage mechanism with a second balancing force produced by
weight acting on said balancing welght that restrains
movement of said 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 iz actuated.
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