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CROSS-REFERENCE TO RELATED APPLICATION

This application claims benefit of priority to
Japanese Application number JP 2001-236746 filed August 3,
2001, the entire content of which is incorxporated 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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El evator cage 101 is



an ascent/descent path (shaft) by neans of a w nding machine (hoist)(not
shown) fromwhich it is suspended by a nain rope 102, its asgﬁﬂ*/gﬁﬁ ent
bei ng guided by a guide rail 103 provided in the ascent/desc a . AN
energency stop device 104 is nmounted on cage 101. If the speed of

el evator cage 101 exceeds the rated speed due to breakage of nmain rope 102
or abnormal increase of the speed of rotation of the w nding nachine,
energency stop device 104 nechanically stops cage 101 by gri pping guide

rail 103. Thap a§vfw@enEﬁgggéékveﬁgeﬁgg%OEStPsisggxgégf1g§?5§§t§§£ﬁﬂnby

speed. governor 105 provi ¢ Int anism chal anpi ng
el ement 106 BeecReyabedoh? BachPigHage)ChyOhedfls b ACHLANEHy Causing

speed governor rope passes over the sheave of speed governor 105

to be grippethindhqRosResdngevenBoh)r ePemlQnika QEiPQeQusﬁaﬁaQ&“By aStop
device 104 is actuated by neans of a safety link 108 nmounted on cage 101.

Figure 2 sheds acbgpioal, &aeeasg@ﬁevaeépeﬂalB&Qﬂgiguﬁdeaiﬁy-ﬁpgﬁﬂdélevator-
Thi s speed governor is a type of «centrifugal spéed governor. en sheave

108 nount edadd 1Speptogadednah EbpeaiBéntgdestahedpathi, SanobRbi@ant
transmtted by neans of a rotary shaft 113 directed in the vertica

di recti on, sbppreandcef 1gead swheahtddiZonFeage Lonksif14AA gpesdi bating part
of speed governor |inkage nmechanism 110 are nounted on a rotary shaft 113
and rot aryelevglits 2agé May 28@4eds the rated speed due to breakage

of main rope 102 or abnormal increase of the speed of

rotation of the winding machine, emergency stop device 104

mechanicélly stops cage 101 by gripping guide rail 103.

That is, when excessive speed of the elevator is
detected by speed governor 105 provided.in the mechanism
chamber,‘a rope clamping element 106 incorporated in a
speed governor 105 is actuated, causing speed governor rope
107 that passes over the sheave of speed governor 105 to be
gripped. When speed governor rope 107 is gripped, emergency
stop device 104 is actuated by means of a safety link 108
mounted on cage 101.

Figure 2 shows a typical speed governor employed in a
high-speed elevator. This speed governor is a type of
centrifugal speed governor. When sheave 108 mounted on
speed governor rope 107 is rotated, this rotation is
transmitted by means of a rotary shaft 113 directed in the
vertical direction, 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



(flyweights) 109 are nounted at the tips of the link arns of first |inks
110A. Waen sheave 108 is rotated, the link arnms on which rotaé N@&i hts 109
are mounted are opened by centrifugal force C acting on rota % ﬁgﬂﬁs

109, thereby raising or lowering a shaft sliding sleeve nounted on rotary
shaft 113. A support shaft of a second link 110E constituting another part
of speed governor |inkage nechanism 110 is nounted on the shaft sliding '
sl eeve. Second link 110B is noved with di splacenent of the shaft sliding
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However, typically, in order to achieve operation an event
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unwant ed Oﬂﬁﬁ.@t:i.hgnort hewsPeRY aJOMREROE]11§iRd) #Bi&F SHGhid@lodhe first and
second links 110A and 110E r.e. speed governor |inkage nmechanism 110 are

not operat gdtadti khblfe natednopappbifdsBREELOTa tdecokd evalioricage has been
slightly exceeded. Wth this object, = a speed adjustnent spring 111 is
provi ded omchistdtultiiny 3nd6hdbypaB04of speed governor linkage
mechanism 110 is mounted on the shaft sliding sleeve.
Second link 110B is moved with displacement of the shaft
sliding sleeve in the vertical direction and when the
amount of displacement of the shaft sliding sleeve exceeds
a prescribed value, a hook (not clearly shown in the
drawing) provided at the end of the second link 110B is
released from rope clamping element 106. Rope clamping
element 106 thereby grips speed governor roépe 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 gpeed adjustment spring 111 is provided on first link



110A; this speed adjustnent spring 111 generates a balancing force
opposing centrifugal force Cthat acts on the rotary weights %&% %b he
rated speed of travel of elevator cage 101. Al so, speed adjug 208 ring
Il is adjusted so as to generate a spring force such as to restrict the
novenent of speed governor |inkage nechanism 110 such that second |ink
110B actuates rope clanping elenent 106 just when the speed of cage 101
exceeds the rated value. The speed governor shown in Figure 2 is called an
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Figure 3 can be understodd by reference to the“construction of the speed

governor sbouwhatdrFbagseidr. MUSh dsedestlii@dent d@hahly haheng in the

section "Detailed description of the preferred enbodinments”. The speed
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preferred enbodinents” later; it is not the case that the entire 4 26 May
2004 110 such that second link 110B actuates rope clamping
element 106 just when the speed of cage 101 exceeds the
rated value.
The speed governor shown in Figure 2 is called an
"upright type" speed governor, since the rotary shaft 113
of rotary weights 109 is directed vertically upwards. In
contrast, there are also available "horizontal type"
centrifugal speed governors, in which the rotary shaft of
the rotary weights is directed horizontally. An example of
such is shown in Figure 3. The construction of the speed
governor shown in Figure 3 can be understood by reference
to the construction of the speed governor shown in Figure 5§,
which is described in detail later, in the section
"Detailed description of the preferred embodiments". The
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



construction of the speed governor shown in Figure 3 is publicly known. In
the upright type centrifugal speed governor shown in Figure ﬁ Binéﬁrder to
convert the rotation of sheave 108 about a horizontal axis ift M@0 on
about a vertical axis it is necessary to provide a gear wheel 112. This
has the drawback that the nmechani sm becones conplicated and the nunber of
conponents are increased. on the other hand, since the nmass of rotary

wei ghts 109 and/or |ink nechanism 110A acts as a bal anci ng force opposi ng

the centri q actin cent rifugal, wei ght s,.109 here is the
advant age H%g? kgblére%%ﬁo%fogﬁ%h%)%%% %%5%?%3%% n%ﬁ}e%‘lrgé‘lﬁer;l ﬁgd by these
masses. In ﬁBTEE%gIknBQnthe case of the horizontal type of centrifugal
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speed govePnor wn' rn Figure 3, since the rotary shaft of rotary weights

19 and the rota f h € , j such as a
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gear wheel -is unnecessary. efore be
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sheave 11 rotatés the rotary weights directly, there Is the advantage .t hat

the speed gBwAENAr hofR86AERS hkiDSalh¥o ! FofLsactafuchangas itfaispead of
novenent of the elevator i.e. the advantage that precision of the speed

governor isti ner aagedsakpweyeproeids eatfeaPaiice0f 110! arms svightthel 9 and
the links 1G associated therewith are arranged in a condition with their
wei ght s batianekdck that the mechanism becomes complicated and the
number of components are increased. On the other hand,
since the mass of rotary weights 109 and/or link mechanism
110A acts as a balancing force opposing the centrifugal
force C acting on centrifugal weights 109, there is the
advantage that operation of the speed governor can be
restrained by these masses.
In contrast, in the case of the horizontal type of
centrifugal speed governor shown in Figure 3, since the
rotary shaft of rotary weights 19 and the rotary shaft of
the sheave can be shared, a wmechanism such as a gear wheel
"is unnecessary. The number of components éan therefore be
decreased compared with the upright type. Also, sgince the
rotary shaft of sheave 11 rotates the rotary weights
directly, there is the advantage that the speed governof
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



26 May 2004 about rotary shaft 13, the mass of rotary weights 19 and/or

link 16 and the |i ke does not act as a bal ancing force oppos#g%]\y
centrifugal force C. There is therefore the disadvantage tha &eht of
t he speed governor |inkage nechanism mnmust be restrained i.e. controlled
solely by nmeans of the spring force generated by speed adjustnment spring
26. The magnitude of the centrifugal force C acting on the rotary weights
is expressed inthe form C=m(,)2 = mv2/r where Cis the centrifugal

force, mi f £h tary weights, r .is the.adius of _rotation of
the rotar ygbé}g?gﬁégr}g ?lléaf‘ﬁe{%’ngtu%l Mafa S8 P EY I’f"t?"rg%'t S 9\/\/@7“8295 and v
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The magnitude of the centrifugal force C acting on the
rotary weights is expressed in the form:

C = mre® = mv¥/r

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

As can be seen from this equation (expression), the
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.



6 26 May 2004 Consequently, a speed governor is required having a function
of being able to control in a reliable fashion actuation of ga sgﬁ%g
governor |inkage nmechanismand rotary weights, over a wide r @@V
speeds. That is, as the rated operating speed of the el evator becones
hi gher, the centrifugal force in the narrow range of speeds between
commencenent of operation of the speed governor |inkage nmechani sm and
actuation of the energency stop devi ce increases abruptly. In order to
obtain sta Ie nmance, ring constant of the speed adj ustnent
spring nus ﬁSBBF8£ Ybeanﬁaﬁegnﬁ Fhsf FERLERRG G EIRT codntrol | i ng
force for e.centri force i { he ot her
hand, S|nc§ egg ?1B%nﬁ%ﬁ ehRnfORFro pﬁ?a§|¥§ﬂ%é%$%mﬁ% F gover nor
Ilnkage me LSS I hi t he ce C when operation of
t he speed gg§9e§%8P nEgaesﬁg%ﬁa%?§%¥%ﬁﬁh4ﬂéﬁég%ﬂ?ﬁéﬁ%&%ﬂ%saﬁggh and the
bal anci ng EﬁE&% n&g%@ﬂt%o 592% %b eratlgnOPf the speed governor |inkage
nseq ueﬁ?? .
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of generating a largé force is necess
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 speed 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 governor 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.



7 26 May 2004 Consequently, in a horizontal type centrifugal speed
governor, a speed adjustnent spring is needed that has a snaﬁéyégrbag
constant and that is capable of generating a |arge bal ancing €004 s
nmeans that a speed adjustnment spring of extrenely |arge external

di mensi ons becones necessary. This nmakes it inpossible to construct a speed
governor in a restricted space. Also, even if such a governor could be
constructed, since the spring constant of the speed adjustnment spring is
smal |, the effects of manufacturing errors of the speed adjustment spring

and/or i ndi vichradeglidderences Hihdhezspesd OpYEr 8RS PRy E1 b8peed
considerable, making it inpossible to provide a speed governor of stable

per f or mangere ISIMMNARY sFhe ddHEa d NVENG N Asediigli Dgl Yec@Be OhhEChadf at he
present invention is to provide a novel speed governor of the horizontal
type of smelel |soitireaseondtamndadt tinet ahsl cepaldbé nabi §ehgranidnghagh
reliability, wherein the speed adjustment spring and speed governor nain
body can e dfadeloinaimyg |fatee. aHylameateviiiar enpbogdngdi hetnpeed
governor. In order to achieve this object,_ the present invention is

const i t utBF Y R | BhsE e actdrdaretenal dirers lepecheepmefie i nvention
there is nDercOeVsisdaeJ:dy .ar"I‘hJ'.esI s te(z)sr f’gefrgpggg%fgrtgoggﬂisgéggé § speed
governor in a restricted space. Also, even if such a
governor 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:



26 May 2004 . a rope clamping el ement capable of gripping a speed governor
rope for actuating an energency stop device provided on the &gﬂ% %b gn

el evator; a sheave that rotates with a speed corresponding to S B ed of
t he 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 is displaced by centrifugal force so as to
move away fromthe axis of rotation; a speed governor |inkage nechani sm on

oy ar S B M R T
novement e Cklbe e. a speed adjustnent chani sm provi ded
in the speggggggsgr%%§§I?% a%%éﬁ%gﬁ%%i%ﬁ:%%ﬁﬁ9?4§Xﬂs|ﬂpk§§§3ﬁﬁl1 noeenent

of the Spe?ﬂo@?&@&”Bﬁ Lhokagse fhggig@g@%g% hat generates a first
vement ~ o

bal ancing Torce that restrains no ( e speed governor |inkage

rechant s by T eal Lhegbel ohge roeRecatethh b ApHAMGE UL Ae qrount of

this displacenment; and a bal anci ng wei ght € speed gover nor

ol kage nechanbpaLands! Al 8905 BOfS ARSI $NAnd RGP oolid-icd Second
| |

bal anci ng force produced by weight acting on this bal we t that
restrai ns popepent of the speed governor |inkage nmechani sm

a rotary weight that rotates about an axis of rotation
directed horizontélly, being linked with rotation of the
sheave and that is displaced by centrifugal force so as to
'move away from the axis of rotation;

a speed governor linkage mechanism on which the rotary
weilght 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 governor 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.



9 26 May 2004 In accordance to a second aspect of the invention, there is
provi ded an el evator speed governor conprising: (a) a rope clﬂgpfn% ghenent
capabl e of gripping a speed governor rope for actuating an e 63 8 st op
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; (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 _npve away fromsaid axis of
rotat i on?f d?)c‘)alo% & g'b‘geé? MOTCPRAKRE Fechant e BAVARF AN sab@ereot ary

wei ght is, mount ed, and th is nmoved with displacenment of said rotary

wei ght anldg?%f;?v%% ua':tmesgfs%‘f%ltmf o%%e%ﬁia%?%ﬁn‘%eﬁ%lﬂ?rﬁl%gmvenpnt exceeds
a prescrijped _r ; p i U hanj ovi ,nh said
speed goegrﬁ%r ||ﬂ5§é§$§giaﬁﬁgﬁl h§%£$€$%?§%|§€%§5%ﬁ§ha %@%%%ent of said

speed govedNndd Nkage Fchani s and dhalne S804 At 8808, {iéif&e bal anci ng

force that restrains novenent of said speed governor nkage mechani sm by
resilientprdwides ganes ategk i dif agcosdangeom th the anount of said

di spl acenent; (f) a bal ancing weight provided in said speed governor
(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 welght 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
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 said speed governor linkage mechanism by resilient
force generated in accordance with the amount of said
displacement;

(£) a balancing weight provided in said speed governor
linkage mechanism and that loads said speed governor

linkage mechanism with a second balancing force produced

Ya



| i nkage mechani sm and that | oads said speed governor |inkage mechani sm
with a second bal ancing force produced 9a 26 May 2004 by meiggh&%fh%ﬂﬂ on
sai d bal anci ng weight that restrains novenent of said speed o

| i nkage mechanism and (g) a |linkage nenber that couples said bal ancing
weight in a mddle, said balancing weight being divided into a plurality.
In accordance to a third aspect of the invention, there is provided an

el evator conprising: (1) a cage that ascends and descends gui ded by a guide
rail within a shaft; (2) a speed governor rope that noves |inked with

movement Lefwsadt Cageing 3dn as $PEEa DANEIHOT wBBYh POt RaShea¥erbhat is
engaged by said speed governor rope, said speed governor conprising: (a) a
rope cl amppvgreheneht ssbpadbeedf g@ve pRodAJ]L 8nBRGEm- GRNLL BAF kAREe for
actuating an energency stop device provided on a cage of an elevator; (b)
a sheave {dat « ol btlesgsindmiae s peeat coonpbponsihg belancspeededfhsai d cage,
bei ng engaged by said speed governor rope; (c) a rotary weight that
rotates aboud Bhddkes 9Aidrlaaneindivetskd horngodialdgd betagal i nked with
rotation of sajd sheave and that is displaced by centrifugal force so as
to move awEyF3tbrisaid axis of rotation;

In accordance to a third aspect of the invention, there is
provided an elevator comprising:

(1) a cage that ascends and descends guided by a guide
rail within a shaft;

(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
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 welght i1s mounted and that is moved with

displacement of said rotary weight and that actuates said

Sb



(d)' a speed governor |inkage nmechani smon which said rotary weight is
nmounted and that is noved with displacenent of said rotary ﬁgﬁg&}igﬁg t hat
actuates said 9b 26 May 2004 rope clanping elenment if a nove & ds a
prescribed range; (e) a speed adjustnment nechani sm provided in said speed
governor |inkage nmechanism that is displaced with novenent of said speed
governor |inkage nmechanismand that generates a first bal ancing force that
restrai ns novenent of said speed governor |inkage nechani smby resilient
force generated in accordance with the anbunt of said displacenent; and f)

a bal anci ' rovided in said speed vernor . | inkage nmechani sm and
t hat Ioadgﬂggﬁ%ﬂgé%éagd%€%$%%F lfi%k% %eﬂﬁg aRFSHT APt A BT EEBﬁgeaalancing
force prqgﬁﬁgg.by wei ght acting on said bal anci ng wei ght that restrains

nmovenent of Sal d speed governor |inkage nechanisnm and (4) an energency

stop devi g provi 043 $d4 En&RYenEBHad Psmt PRE v SH0RS i 8akdi §aggeRy 9ri pping
sai d guide rail en a Tope clanping elenent of said speed governor is

act uat ed. g&ee 260 Mayi 2hde B & WESERI T4 ONL OFa THE1 BRAMY NGShA nore conplete
appreciation of the present invention and nmany of the attendant advantages
t her eof wmdternent of said speed governor linkage 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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readily obtained as the sanme becones better understood by reference to the
follow ng detailed description when considered in connection @@%&2@8%
acconpanyi ng drawi ngs, wherein: Figure 1 is a diagramatic I% rew of
a typical elevator; Figure 2 is a view showi ng an exanple of a typica
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 the centrifugal force generated by rotary weights of a speed
governor; Figure 5 is a view showing a first enbodi rent of an el evator
speed governor according to the present invention; Figure GA and Figure 6B

are graphs giVeﬁR&ﬁF?ﬁﬂbéﬂgﬁgﬁgNgéFtPEEgﬁﬁ%ﬁiﬁ@@es of action of the speed

governors shown in Figure gure gure 7 is aviewillustrating a

second embodl NBAI m@ke 8BnElEVa!l QhpfRELL: S0 CAARAGHLILIG 10,408 esent

invention; Figure 8 is a view ilTustrating the acti Spee

governor i bhuskaayedsi BhEi SHEEndant O @PaMBig W& QYF 6D 1 SH@ 9r aph

illustrating the technical effects of the Tonstruction of the speed
gover nor otekiiglyeobtakhedr 8s 16né Ssamd/ i ¥ebthd 4! b& 8t d P dBsk S gdpxanpl e

f

° reference to the following detailed description when
considered in connection wiﬁh thé accompanying drawings,
wherein:

Figure 1 is a diagrammatic 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 6A 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 illustrating the action of the

speed governor illustrated in Figure 7;

10



t he speed governor shown in Figure 7; Figure 11 is a vieM/iIIustrating a
further nodified exanple of the speed governor shown in Figug thure
12 is a viewillustrating a third enbodi nent of an el evator % 28 er nor
according to the present invention; Figure 13 is a side view of ‘a fourth
enbodi mrent of an el evator speed governor according to the present
invention; and Figure 14 is a front view of the fourth enbodi ment of an

el evat or speed governor according to the present invention DETAILED

DESCRI PTI ON OF Referrl t.0 ngs,
wherein like regtggnce nunera%%gﬁgglgnéﬁmaﬁﬁﬁﬁl w%ﬂf@' ﬁg 30 § parts
t hr oughout oEengeyhat riLEYSn SRLHL! &, d MR otfo S her eof,

f 9 e i

one enbodi nent of e present |nve Scr i ped. r st

enbodi ment] Fi gt'iéui:‘e'§oalé“§"‘(riéwl:uﬁi@§ﬂﬁ9:ﬁ1é1'rﬁocﬁ'ﬂ il o speed
gover

governor according to the present invention IS spee coul d

be provi deghenspaeg| g¥atphiot NShERY Q&.g@b&@gnﬂﬁo4 of the speed governor 105
shown in Figure 1. Speed governor 10 conprises a sheave 11 on which is

wound a speed gPYGLAET 11! DPea 1PVew SNERYS Aok irfy IOIRHRIMW Widdihg e3peed of
novement _
~example of the speed governor shown in Figure 7;

Figure 12 is a view iliustrating a third embodiment of
an elevator speed govern@r 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



of speed governor rope 107 i.e. a speed corresponding to the cage speed,
about a. rotary shaft 12 arranged in the horizontal directioa PF@%@@X
shaft 12 is supported in the horizontal direction on support % 9 10A,
10B. On rotary shaft 12, a coupling 13 is nounted so as to be noveable in
the axial direction of rotary shaft 12. Coupling 13 conprises a first
tubul ar body 14 that is capable of novenent in the axial direction of
rotary shaft -12 and that rotates together with rotary shaft 12 and a

d tuby] h | bl f t int | al di ti
of rotary SharToIIbESRoPRErEUSE nibs reioR ) byl 1R (AT apabl e
f | ati ' ] fil body_ 14.(i.e. _that d
not 1ot at & eueRPrRBaEn T PrefeEubn 2 WHHR B My of el goterddy chart

12 and 111 sogkulpyhar shadyeldy {hET £op foa pUL ot | okcd Ik dSganst Luting

part of the speed governor nkage nmechani sm conprise arns

17 and 180Tfh€sbeéﬁegf6989hsg $8p8s169 ke ¥ ssaﬁ%%scoﬁ%%andﬁ@féo 12 is

pi voted at one end of arms 17.” First tubular y 14 1s pivoted at one end

of arms 18théheagkhspeead Qbou@rmréﬂaﬁgdsﬁﬁf@rfz%hp& S0 @sehd be
capable of relative rotation of arnms 17 and 18, and rotary weights

(flywei ght 8prinang dovetedont kbeappi ﬂﬁéf@flx%ﬁ)'éﬁ{ﬁ%@ftédnﬁn%@nd. 18.
12 26 May 2004 Two sets of arns 17, 18 and rotary weights 19 are provided
i n symmet r hozli zposkili dhsewnt ibnr s peappdot rei Bryrshedd, 120B.
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

Secoﬁd 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 =0 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



Consequently, no matter what the rotational position of rotary shaft 12
I's, the mass of arns 17, 18 and rotary weights 19 cannot act as{@P

di spl ace coupling 13 in the axial direction of rotary shaft

the characteristic feature of a "horizontal type" speed governor as
descri bed 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 centrifugal force acting on

rotary wei gabssds of0RERL fantiy th' 1957 1@1%13(58 o%t:l. gnstitute
ace [ n

the. first link nmechanism 16 are e cI05|ng diTec i-on,

thereby di sl @?’tnﬁ\gtﬁﬁééﬁh.'ﬁgsiglbﬁst@ftlhe}f‘ééﬁégi tcP"lf RELPLleSlgure S One
0}

end of a second link 20 constituting part spee governor i nkage

mechani sm Censegpkadlyo ﬁ@C@aéteI:U@H&@rtlbé)dﬁ’ot]a'i:léﬁaclo%él'ﬂ% s a link

that transmts the notion of second tubular body 15 to an arm not shown

in detail rotergushabl 1haisactHat®sss 0P LhddRiNg 18 YR ot
rel easi ng the hook of rope clanping element 106. Second |ink 20 conprrses

arm 21, L-whagbtisaltn 22nnatnad8 sands rosl spBalowdigd iy 132GeNEHd nk 20
S prOV|ded with an arm for releasing the hook of rope clanping el enent
106 and/ ora¥8a26diugcRkiod afi sovatyhilsafts 1! THiearlsy t3kown in the
drawi ngs) for -

characterlstlc 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 centrifugal force acting on rotary weights 19,
Concomitantly with this, arms 17 and 18 that constitute the
first link mechanism 16 are displaced in thé closing
direction, thereby displacing coupling 13 in the leftwards
direction of Figure 5.

One end of a second link 20 constituting part of 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-shaped 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



kicking a limt switch. However, since the construction of this portion
has no direct relationship with the essence of the present iaé ntiéab
description thereof in this specification is omtted. For thi iﬁﬂ? 3n,
any desired known construction could be adopted by those skilled in the.
art: for exanple the construction shown in the |lower part of Figure 2
coul d be enployed. L-shaped arm 22 of second link 20 is capable of rocking
novenent about an i movable shaft 25 fixed to support pillar |ob. One end

at the tipa@f afrh $thekdes 248t 0f1 edr BPADEN A 1R 3d1d %&gﬁ% gt he ot her
ody 15.

end of arm21 that 1is pivoted to second tubular b al anci ng wei ght

30 is pi vokadkdhgt Belimpt ObwSeERNduShekee22s fifcd tharesh Alicddon Gk end of
arm 23 is pivoted between the tip of second side 22b of L-shaped arm 22

and shaft 2hisTheretibarhesdnéfdarsredréBapiaileh it RNGddRiner@d) of
rod 24. Rod 24 is capable of novenent only i'n the perpendicul ar direction.

Consequent khe wiresenot anyeneighf sddScaie: This pipeasbdbyin agita | fugal force,
rod 24 is displaced upwards in the vertical direction. Rod 24 is o
accommpdat epecafibnetioteisoombftsdppbot tipid |pordicn, Spsediaadjnest ment
spring 26 is nounted on rod 24. A seat 27 that seats the bottomend of
speed adj ukPR¥Rt cosptingteni sopld\he ealapteddPAhde ighitha ersedte 28
facing seat 27 is nounted on support pillar 10a. 14 26 May 2004

art: for example the construction shown in the Ilower part

of Figure 2 could be employed.

L-shaped arm 22 of second link 20 is capable of

rocking movement about an immovable shaft 25 fixed to

support pillar 10b. One end at the tip of first side 22a of

L-shaped arm 22 is pivoted to the other end of arm 21 that

is pivoted to second tubular body 15. Balancing weight 30

is pivoted at the tip of second side 22b of L-shaped arm 22.

One end of arm 23 is pivoted between the tip of second side

22b of L-shaped arm 22 and shaft 25. The other end of arm

23 is pivoted to one end (top end) of rod 24. Rod 24 is

capable of movement only in the perpendicular direction.

Consequently, when rotary weights 19 are displaced by

centrifugal force, rod 24 is displaced upwards in the

vertical direction.

Rod 24 is 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

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

facing seat 27 is mounted on support pillar 10a.

14



Consequently, when rod 24 is displaced upwards, speed adjustnment spring 26
i s conpressed, causing speed adjustnent spring 26 to thereby %hé&lﬁﬁg
rotary weights 19 i.e. force is generated in the direction s% &
restrain novenment of a first link 16 and second |link 20. As descri bed
above, in order to performoperation in stable fashion and to prevent
unwant ed operation, the speed governor |inkage nmechani sm of the speed
governor is preferably constructed so as not to operate until the rated

d of h I d I i ghtl ded. i tabl
ther ef or e, CPREHuEdrtYor "BaRanbing L ub P EBHATeR e ea:wl “at “whi ch
i L . i ghts_ 19, when t el evator cage
o moving R Eneg e h P e SRR R P eI SR of movenent - and

e P PbenCRBgubRheRcI8Rei AL ods o PhalthPIa L Blle Wty qouglly 18

equilibrium “taking in count the arr

inks. In Lhes 2BREL! iCabbABraloy EANVRD! EIFELILAISNGIARIL 4,  the Speed

governor |inkage mechani Sminc ng the speed governor was descri bed-.

i vi ded i niastheiAOkbLaReht ! 68t al Ebkor Lolnk " 40 AEsodROELYETa Y L T otary

shaft 12 and the portion that does not rotate (second however,
when, in this speciékealibed, abetel engeolges! P! o Bsian tpetdiei o PR

governor |inkage nmechanisnt the entire link nechanismi’s neant, conprisihgr

the first aneb3ec@aghlibnkand5StdbpMyerO0dnwanted operation, the speed
governor linkage mechanism of the speed governor is
preferably constructed so as not to operate until the rated
speed of movement of the elevated cage is slightly.exceeded.
Suitably, therefore, the weight of balancing weight 30 is
sef to a value at which the centrifugal force acting on
-rotary weights 19 when the elevator cage is moving with a
speed slightly exceeding the rated speed of movement and
the balancing fbrce generated by balancing weight 30 are
roughly in equilibrium, 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

15



16, 20 and coupling 13 that nmutually couples these |links 16, and 20. Next,
the action of the speed governor shown in Figure 5 wll be d ib mnth
conparative reference to the conparative exanple shown in F|§§5@

whi ch the present invention is not applied. The difference betmeen the
speed governor of Figure 5 and that shown in Figure 3 lie in the

provi sion of a balancing weight '30 at the tip of second side 22b of
L-shaped arm 22. In the speed governor shomm in Figure 3 and the speed

gover nor sqgmnz n guL, he., cent |fu orce acti.n n _rotary

wei ghts 19 and Itoheﬁg P ?:rtlaéf g% EH%EO'B% TNt ecsant}b%eeglﬂfg‘sssgtf as
fol l ows. Spggdogovernor of Figure 3: C = ZB tan[err]= 2PS tan[err] Speed
governor of Figure 5: C = 2B tana= 2(PB+PS) tana where PS is the bal anci ng

force produced hxppeede dLusHTEA! R0 L00FS J&@%}? '%“Cf.ll Jor ce
produced by bal anci ng wei ght e made rot y Shaf t

12 with arm Hmnbew/aégerméawwﬁlem %ﬁa émﬂﬂéc?fiané:é and Figure
62 respectively show the relationship tween the centri uga force C.
acting on combaiutWeegBkémpei Snbhe SRELLLGW S N SHPW Ithd &R 16
invention is not applied. The difference between the speed
governor of Figure 5 and thét shown in Figure 3 lie in the
provision of a balancing weight 30 at the tip of second
side 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 éf Figure 3:
C = 2B tano= 2PS$S tanx
Speed governor of Figure 5:
C = 2B tana; 2 (PB+P8) tano
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.
ﬁigure 6A and Figure 6B respectively show the

relationship between the centrifugal force € 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 balancing
force B opposing this centrifugal force C. It should be note%sk% ?Ob

rel ati onship shown in Figure 6A and Figure 6B is diagrammati ?he
actual relationship is nore conplex due to dependence on the rocking angle
of the L- shaped arm on which bal anci ng weight 30 is mounted. As shown in’
Figure GA, 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, shibethal apeeRdgbobefolS.Aane! g@eﬁ@yrcem” ugal—Fedj}_%lﬁ Ieling SPTT NG

11, i.e. irrespective of "the nmag nit force

contrast, @%r%@oﬂnobﬁoghﬁ§r€h§§ c@ﬁﬁ?liﬁﬁ? F%é%k SpeCI |Céﬁ¥ re 5 |if

the cage speed is |ess than a prescri

prescri bednsmadthatatﬁaeﬁezakheﬁéﬂﬁphé}@&ﬁ& irbaﬂ‘& J}E'eh ‘ﬁ% the
necessary balancing force B is provided solely by the alanC|ng:$orce PB

generat ed bR tikedhabaasinagiwebat : 3che Mua@bl%ffaﬁﬂ?&hiﬁ escmded speed

(in this case, when novenent of t he speed governor |inkage nmechani sm

starts), thempeeasaaeytbaaapéhﬂgncéOéﬁetﬁéIﬁbékih@ Ty dotdnd he bal ancing
force PB generated by bal anci ng wei ght 30 and the bal ancing force PS

gener at ed bhagpdedradpuswhioh splangidd. wdsgiennsde angairstadd from Figure
6A and Figure 6B, wth the speed governor of Figure 3, since the speed
adj ust nent spri A§ 2BolWasinoFjgneeatk, alh tfe tdwsdaBmheagspeed
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
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

17



17 26 May 2004 force B opposing the centrifugal force C acting on rotary

wei ghts 19 over the entire speed region of the cage (speed g h@n Bhg
speed O up to the prescribed speed at which the energency st % A nmust
operate), as described in the section "Description of the Related Art"
above, the problem occurs that the speed regulating spring 26 becones of

| arge size. Also, since speed adjustnment spring 26 nust generate all of

t he bal ancing force B, a speed adjustnent spring 26 capable of generating

I f - {n t.he prohl
Mot case | Boar S oPPPRETAY; ik shERLedlHl LS a%tnl&%%@earo st ment
spring 26. eh ef b f 4
ggvergor |ﬁegbgggl%gdegggcgﬁgngﬁtgké éé#é% éﬁ% speed goverﬁga éﬁﬁ%igure 5,
since {her8geensarkndabasal D9uhOEECLhO f@é&f%éﬁb’%é%ﬁﬁ%{&@t ff of

t he speed governor |inkage mechanismis generated |'anci ng wei ght 30,

speed adj usheRgenep! EBEp28e028d ALY ofERSESS & & Rl ANGIHG T Gaesuf fi cient
to control the operating speed of the speed governor |inkage nmechanism so

the speed adiusbnenbespripgidh €8nche nadered @l lasdie. tH oA dnpbust
spring retaining el ement beconmes unnecessary. As a result, the speed
gover nor naeipubsdyheanthe spdededednl asing. sﬁﬁﬁ@@ﬂﬂi&ﬂhﬁﬁkﬂﬁ&ﬁi1arge
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 difficuit to accommodate the speed
governor in a defined sgpace.
However, with the 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 speed 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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18 26 May 2004 Next, a second enbodi ment will be described with reference
to Figure 7 to Figure 9. The main difference of the second eg%g%i @%
conpared with the first enbodi nent shown in Figure 5 is that“L- Hg® arm
22 is substituted by another type of arm22A in order to constitute a
speed governor |inkage nechani smsuch that the bal ancing force generated
by bal anci ng wei ght 30 beconmes smaller with increase in the anount of
di spl acenent of the speed governor |inkage nmechanism otherwise it is the

ame as the fi enbodinent. I.n Fiqgure 7. Figure 8 illustrating the
ionstraction O;ﬁ% 5'g§c%%§8%%b%%?ﬂ€% ?n$dv%fﬂ§§3 §9Féhﬁé W*Epsanegas t he
Figure 5 i Lng -t LS di nent e qgiven f. sane reference
sygbols anghgggggF%t?Sngggég%ezfgggﬁﬁ%%r?e%égﬁ%%. ﬁ*ﬂa#iﬁﬁ?ﬁﬁqﬁf cription

i1l refer ' | at.i F Qr..par of. the prnesent enbodi nent
\glnd to thghgr EEEBE}? %ﬁ“ﬁﬁ%’%‘l‘{gﬁﬁ %%@?%-ﬁ%l%eé%%tgllo"lnsn-'ofeq'?%oe(ﬁ“berné:sent

enbod! ent sndenShav. i€l 6U e Bna DM ESEN AT R LIRD pyspeed

governor |inkage mechanismis constructed so as to sa W ng

condi ti onsafdknapde(Bh. of Lirk! AP SME0led Nt o1, Alpddie Speed
governor |inkage nmechanism the angle a made by the straight Tine G that
coi nci des gobverhbe UihnRe§eOReOhahi®n such that the balancing force
generated by balancing weigﬁt 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, porticns 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 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
satigfy 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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wei ght acting on bal anci ng wei ght 30 and-the straight line C connecting
the center of gravity of bal ancing weight 30 19 26 May 2004 a&?wépg%b 25 is
al ways an acute angle. (However, it should be noted that, in YEROE of

t he speed governor of Figure 5, the angle a when the anount of

di spl acenent of the speed governor |inkage mechanismis O is an obtuse
angl e but subsequently shifts to an acute angle.) That is, the bal ancing
force generated by bal anci ng wei ght 30 becones snmller with increase in

t he amount ;gf ggéggaggnggtag&%%geansggﬁ%g Ié%é“”(ﬁéﬁ%@%ﬁbﬁggaﬁﬂhﬁg% (2)

The angle (3 ma y a stralg lTne rn a ction nt w t he

direction 0 th i Le t 'Y} i 23 due
Bt hBeehotRsLt hah {BeapRbieds {1 a‘ﬂ? lgc%vn{;%&ts pcffnﬁsi@%fgn

to the balancing force FS generated by spee d the

strai ght ki nenbOobAbDE §Nahkn2fn8ngnhyOlo PO Mp Rt BLIhaNLAIN 23
shifts to the vicinity of 90. The bal ancing force B generated by speed

adj ust ment gospkhog 26nRAge PRbaRghNEm Ve 9Bt 1 S0ark adbies e diessashias . fol | ows.
B=(d/la) FS XS + (c/a) FB AB (d/a) kbX S + (c/a) FB X where FS is the

bal anci hg Babseglithtlgnehafed by spegdut@dingieentTiept i 1), e FB is the
bal ancing force (gravity acting on the
balancing force generated by balancing weight 30 becomes
smaller with increase in thé amount of displacement 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

- FS generated by speed adjustment spring 26 and the straight
line joining shaft 25 and pivot point 29 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) k88X 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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bal anci ng weight) [N] generated by bal ancing weight 30; XS is the |inking
efficiency relating to the speed adjustnent spring |inkage seﬁé&%n; 59 26
May 2004 AB is the linking efficiency relating to the bal ance '&R

| i nkage section; a is the distance [m between shaft 25 and pivot point of
arm 22A and arm 21; c is the distance [m between shaft 25 and the point
wher e bal ance weight 30 is fixed on arm22A; d is the distance [n] between
shaft 25 and pivot point of arm22A and arm 23; k is the spring constant

[NNm of speed adj ust tq. nd t.he di.s ce tadx[&
speed adj ust rrent?ggs%rgl Eﬁg J6§Q % %mb ncn)g eeﬁ% ttmérjf ttcﬁe%% ge@g_ er nor
| i nkage ngehaRks t he Ilnklng efficiency Ais a value
det erm ned byedlsg}aceﬁe o? §§n122A (swi veling angle of arn122ﬁ0 and

changes wi th rroaes_rgnghefdm@a&@@eﬂnpqy@amn diiage; meeh eiG,cspeed

governor of the present enbodinent” is constructed so as o satl sty the
above congift ke 62k, a8 4RRre1is little change of the linking efficiency
AS relating to the |inkage section of speed adjustment spring 26 resulting

from novenent ot ibetRpegilstHVET WY BdtWRde RIS ARNGhSIHAGtthis is
constructed
where balance weight 30 is fixed on arm 22A;

d is the distance [m] between shaft 25 and pivot point
of arm 22A 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 thé speed governor linkage
mechanism.

The value of the linking éfficiency A is a value
determined by displacement of arm 22A (swiveling angle of
arm 223) and changes with movement of the speed governor
linkage mechanism. The speed governor of the present
embodiment is 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 increases in displacement of the

speed governor linkage mechanism.
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so as to satisfy above condition (1), the linking efficiency AB relating
to the bal ance wei ght |inkage section decreases with increas%g | n

di spl acenent of the speed governor |inkage nmechanism 21 26 VE¥@894The
rel ati onshi p between the anmount of displacenment of the speed governor

| i nkage mechani sm and the noment Mo about shaft 25 supplied to arm 22A by
the gravity acting on balance weight 30 and the nonent Ms about shaft 25
supplied to arm 22A by the spring force generated by speed adjustnent
spring 26 is thegrefor he r.el at.i onshi s shown _ di ammatically i
Figure 9. Speci ﬁ‘%aF???E%\%HE%%P?W%? ua}'ée Qa,motlﬁg: l?af‘la%(ﬁp &c e of
gener at ed S adj tospring 26 . .ncreases wWth increase in the
anount of #gp §§§%e§#9§%ﬂsﬁe1§%%a %ﬁﬁ&ﬁ%ﬁﬁmlﬁaﬁ«ﬁ£§ NECHTANT SM but t he

bal anci ng %ggﬁg PhQducsd g%%ggigg%vgw%;?%ymaw Yoting on

Consequent even If a justnent sprin I"ar'ge spring

const ant !ﬁa?ﬁﬁ&@yﬁgigﬁt.cﬁ@r?ﬁéeﬁ'%;&rl]&g%ﬁng%@raﬁcﬂﬂ:t Blatthh Spiiag of

smal | spring constant™is enploye tal ne pr esent

embodi Ment yoeuen bOAIBE ERECsHEind FRRSY SONEKNGLY iy RFddeul ar Tor a very
hi gh-speed elevator that needed To have a speed adjustnent spring 26 wth

smal | spriagjaonatant spﬁiﬁ%eﬁg B8] H19¢ FEAS TS R b A t Mridh il Ar0e sHIWNY
constant can be enpl oyed. Reduction in
diagrammatically in Figure 9.
Specifically, as shown in Figure 9, the balancing
force generated by speéd adjustment spring 26 increases
with increase in the amount of displacement of the speed
governor linkage mechanism, but the balancing 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 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 is facilitated. Furthermore, since the

effect of manufacturing errors of the spring constant can
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the size of speed adjustnment spring 26 and consequently reduction in size
of the speed governor as a whole can therefore be achieved. é%ﬁ@p

manuf acture of speed adjustnment spring 26 is facilitated. Fu ﬁgpé,
since the effect of manufacturing errors of the spring constant can 22 26
May 2004 be nmade small, manufacture of a speed governor of stable
performance can be achieved. Also, in the present enbodi nent, the shape of
bal ance weight 30 is nmade a rotationally symetric shape such as a

L1 0T cabeobaSHGreH) BRANRScPSLO%,R EORSLLICLLOR LLNS SO 226 o

t he speed governor y aro 5t eof . Thus

there is nﬁe?%%?ﬂ%nb? Egﬁ bgog&ﬁigﬂga rel ationship of arm 22A and the
of ba g

center of “gravity ance wel 30 (i.e. the center of gravity of

bal ance vei ght 30sbs ahwes Blegehl XafbaRlilni 1,4 CSREEL of GATRA2A) even

i f bal ance wei ght 30 per rotary novenent wt e speed

governor |lialige. 380t akie! ROEELEE: 802 POP SERIALY: Ofandffieniiad Jorge bei ng

generated at the speed governor |1 nkage even | ance - wel g oes not

rotate freekyiwdihca@speckpheribgl SPREFe, UNEAH0E tdbikadtet 651 Gk the
speed governor linkage is thereby facilitated and it becones possible to

generat e atobakanckagofothe bpetdchangesor N shidde BRshi Loe i ssd g,

bal anci ng wei ght 30. Furthernore, since i.t is not necessary that bal ancing

wei ght 30 eysmketriboshdftothéeeobal Biies Nghere is no change in the
positional relationship of arm 22A and the center of
gfavity 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, 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
goverﬁor 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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wei ght 30 can be sinply fixed to the speed governor Yinkage wi t hout

needi ng to enpl oy conponents such as bearings at the IocatioE xﬁ&r%
bal anci ng weight 30 is fixed so ease of manufacture and main & i pﬂty

are inproved. It should be noted that, as shown in Figure 10, bal ancing
wei ght 30 coul d be nade hol |l ow and the nmass of 23 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 granules within

bal [ | .30. B ' bal ' ight, 30, if it i

necossary Petaaridy vRIRECAO SRR Gelad B Gt Lialierient of the
d ' [ . 2 sl.npl v, by .adj ust | t t of

bodi os 31 2oal S5 i SPRELERrer, HYEia i B il e T erove

bodi es "31 Seal sa"1fit 8 e ve

eptace 1 Poasor 2 oar TR b AL PR i, R T O

need to prggesgyt Qﬁpﬂg§§n@;}s@éﬂ1a@%é‘ﬂaﬂ@ir%éw%l}horﬁi se % ang; the need to

manuf act ure balancing weights 30 of vari erent nmasses are :

elim nat edne8estargatobEal 186UCRd mduk |eriIItcilly SRAIGHI B [dxed amunt
of liquid into the interior of balancing wei ght and nmaking it possible

for this |&aagi:dtientoye whéh'sﬁeé@?wéﬁw:o,r i PAA P Gonewdld 30, an
anti-vibration function can be conferred on bal ancing weight 30. That is,
when. the spepllygbyealgtisbdfg 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 qf balancing weight 30
precisely and the need to manufacture balancing weights 30
of various different masses are eliminated, coste 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
.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 to its original stable condition.
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assunmed an unstable condition and the speed governor |inkage mechani sm has
assunmed an abnormal vibration condition, since the inertia o% @ESgQBgies
sealed into the interior of balancing weight 30 acts in a di % uch
as to cancel the vibration, attenuation and suppression of abnormnal

vi bration can be achi eved, enabling the speed governor to shift back to
its original stable condition. 24 26 May 2004 Mal function and/ or danmage of
t he speed governor can thereby be prevented, nmaking it possible to provide

d f_hi | i,abi ity havi t abl f t hat
i TTe. af { BEOERTRS Lot BIAPE (HAREFBANE CEhe rEPS R FOTE RS SHDWRITERN gur e
11, itab 4 de_of ilient_bod h bb
andor  anmpaet cnbed hERES 50 pORTRES  Era e &Y R dhar suppor <

R

n
governor |inkage nec ac en ‘an excessive

speed condisl 93¢Qfhe bRPCBLENALO! o£AOPNLRURES ISR 0N, ! AMPI NG el erent 106

to be actuated, rotation o rought to an abrupt stop, so the

centrifugal foregrthatmwes, agki SRR {Qtﬂgfur@eiﬂbtsl.suﬂ%ﬁfyaé%ﬂl@fgw? ly
ea

di ssi pated. Wien this happens, the speed governor akage' mechanismis
abruptly reseaead 4bo (hhGei BEt halesODIbAE OBoly HRERNEL NBUMEES NS .and

speed adjustnent spring 26, so at this point” the speed governor |inkage

mechani sm aa sStbppeet aBsbobangopsigesabiempdPRChay 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 possible to provide a speed governor of higher
reliability.

[Third embodiment]
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| oad. However, if a buffer elenent 40 is provided, this inpact |oad can be
absorbed by bal ance wei ght 30, which has the largest inertia &%%tgﬁ

i npact can be efficiently buffered. The speed governor can A f &
protected, making it possible to provide a speed governor of higher
reliability. [Third enbodi ment] 25 26 May 2004 Next, a third enbodi nent

will be described with .reference to Figure 12. The construction of

bal ancing weight 30 and its nounting structure are different in the case
of the third enbodinent fromthose, of the second, enbodi nent shown in
Figure 7, but tN@xﬁwe§eﬁpléﬁbﬁﬁpﬁghWeP§ whtheva desededhEltds the second
enbodlnent Shown I n Figure [n tge third enmbodi ment, parts which are the
sane as in¥t Bee U6 f‘ﬁb‘l?ecl,and'f LI HFHCSHRNPE PRABFS are  gi ven

t he same r%, descri tlon i S not r eated. In

l. d
t he present e %ﬁ?#ﬁ ”%9&3 Sﬁ8ﬂh€eﬁgF?5ﬁ? tyze a?ﬁuéﬂéﬁ?ﬁFWﬁn 0 is
(oot Y T S WRLUALE EhfoinelE Riod e Ad dife %ca it or

of fset fro cen gravi nC|ng Iurallty of

adj ust ment nhaaagﬂlega% ahs aheﬁllga éhf? g é@&fésm hty 30.

The condition e spee governor |1 hkage mechanism can e con |rned by
mat ching orgHAr«\ideetnel shike adl URL"EAtond: 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 aﬁd 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 matc¢hing one or other of the adjustment
lines of the plurality of adjustment lines 33 with the edge
q§ arm 224,

Specifically, since balancing weight 30 is mgunted in
a rotatable condition on shaft 32, the center of gravity of
balancing weight 30 is always positioned directly below a
'fixed pointr(shaft 32) of balancing weight 30. Consequently,
so long as the speed governor is arranged horizbntally, the

adjustment condition of the speed governor linkage
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lines of the plurality of adjustnent lines 33 wwth the edge’ of arm22A 0
Specifically, since balancing weight 30 is nounted in a rota# ﬁ%e
condition on shaft 32, the center of gravity of balancing we € y2§0¢ s

al ways positioned directly below a fixed point (shaft 32) of bal ancing

wei ght 30. Consequently, so long as the speed governor is arranged

hori zontal ly, the adjustnment condition of the speed governor |inkage 26 -26
May 2004 mechani sm can be confirnmed by confirm ng which adjustnent 1|ine 33
the edge of arm 22A coincides w th. Consequently, by enploying adjustnment
lines 33, "eGhaRdsEnCcaps b?hsogﬁéé@egobﬁrfﬁ@mfmmmemmaﬁ/mwt easily
be perforned w thout nmeasuring the angles or_ dinensions of the various
menber s cordfi® 36 kgt REIepREJaTHoT SR NEPINF ARG VB hani sm Ease of

per formance of the adjus&nen# task_ during ipstallation of the speed
governor etc c&RPPREMEBY1Ke PrpfBRiaying sadiustpent (linehRdible to judge

at a gl anc

o 2 dancsaheict aPLLgolas gone utenp A s sheet die o
can cest1 Y i) 8 Usdretich LEgbble Aekafhln, S0 FREFAEAEDITILY O he
be inprove%imeb@ﬁ%ﬁ%ho%npﬂgiggg&Lus membérs constituting the speed
 governor linkage mechanism. Eaée of performance of the
.adjustment task during installation of the speed governor
ete can thereby be improved.
Also, since it ié possible to judge at a glance
whether anything has gone wrong with the speed govefnor
linkage wmechanism 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
with respect to the perpendicular plane passing through
rotary shaft 12. 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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Next, a fourth enbodi ment of the present invention will' be described with
reference to Figure 13 and Figure 14. In the fourth enbodineg% t@@
bal ance weight 30 in the second enbodi nent shown in Figure 7 M ¥i29PAed
intotwo i.e. is converted into a pair of balance weights 3-0A. These two
bal ance wei ghts 30A are arranged in symetrical positions wth respect to
t he- per pendi cul ar pl ane passing through rotary shaft 12. Wth the
provision of two bal ance weights, two in each case of arnms 21, 22A and
23", which were rov sin n_.each case in_the secopd enbodi nent,
are 27 26 WS id \J%ﬁr§9gﬁéﬁ 1Pnaﬁggﬁ}€u{3 %ﬁdsh?ﬁﬂrenlﬁh%homn in the
present e dlne .res ve_reference ols 21 nd 23' are
Ao iTo RS sols 2

attached t %?%u nggF veZE DACE YRl & ¢ %ne second
enbodi nent ., r A [ranged | 03|t|ons that are
symet ri cal>> d?eis%eé]fet ca)l%t% gh\%er |°c§1 %rﬁ gg‘?%o? %%g‘n rOtHT

shaft 12. A:ﬁ Idhd 12817 B¢l 44oDBLARGS &ﬁbgaixﬁ 208 Phés gegd on "t he
out si de of ‘arm™22A so that a frcren separa on 1S ere y ensured

bet ween theypai 15f 2@””%r%2é§ran %h“@ﬁnﬁbgftﬁéhé Qﬁa %€620 %{gﬁ

arranged an. encoder 60 for teCting the position o

connected yiGH QledipectNdld the vEREiEWR: pPRhaNESs¥Eh hﬁﬁrg’&)ﬁl pI ed by

means of “a connecting rod 40. Connecting rod 40 con ects alance
wei ght s 30AHAE R 120SiAd @hoStChnt FagutBelg, bélaﬁcen&eiéﬁﬁenwm&f@ encoder

60 irrespective of the

arranged 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. Connecting rod 40 connects

: the two balance weights 30A in a position such that there

. is no interference with encoder 60 irrespective of the

' position of arme-zzA'.

Since, in the present embpdiment, 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 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 outstanding.
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position of arns 22A'. Since, in the present enbodi nent, bal ance wei ghts
30A are arranged in divided fashion, a space wherein conponegégﬁwg®84be
arranged on the line of extension of rotary shaft 12 can be A
making it possible to construct the speed governor in conpact fashion by
arrangi 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 aforesaid space is arranged therein, so the technical
effects of this _are outstanding. 28 26 May 2004 Al so, in the present
enbodi ment , si nédSthe ipatheoprepanaineebodingnts, 3vimes choysisd afhr ough
connectingbggd 40, the position of the center of gravity of the assenbly
conpri si ng FaPRfEe W EHEEs 388A28RICCBRARE t FREPYS cannegting rad #fged. on a
vertical plane EgsgLng t roE%h rotary shaft'  12. Furthernore, bal ance
wei ght's 30KPCaPRE 10T 9A thfgconterypt gravhge Pt Fhe mRsemId positi ons

ith respect to.th di cul. | a i ng through rot haft 12.
The |1 nkaGS REARARGS RALBRCELEPLEPE Bed ObeAln ePRIFCE T St 49 ©an Rehi on
As d i bed: . th d_el evat ing th X
Governor aStieHBss ph"g SREER AR BIN0E BRI Tt ki, st reed

governor 0haSt #kEnREREALIPACPafA0 woFofPl 8T a R | AUS! Ya MUHY O4S

addi tional. nodifications &
are 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.

Cbviously, 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
linVention may be practiced otherwise than as specially

described herein.
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variations of the present invention are possible in light - of the above
teachings. It-is therefore to be understood that within the éﬁﬁ@ zﬁh t he
appended cl ai ns, the present invention nmay be practiced ot he g ﬁn as
specially described herein. 29 26 May 2004 .what Is Cained Is: X

el evat or speed governor conprising: (a) a rope clanping el enent capable of
gripping a speed governor rope for actuating an energency stop .device
provi ded 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 meight that rotates about an axis of .rotation

directed horlzo #Eﬁ d with rotation of said sheave and-t hat
i s di spl aced by cemmw%uga orce so as to nove away from said axis of

rotation; (d) a speed governor |inkage nmechani smon which said rotary
wei ght is mounted and that is noved with displacenent of said rotary

wei ght and t hat’ 1actamteleveiich sHede dovaiTRIcig cRinydirig: a novenent exceeds

a prescribed range; (a) a speed adjustnent nmechani smprovided in said.

speed gover nor | {aikageope: kdringing kdietentd icapkaind &d cm tfripmseyent of said
speed governor. | i nkage nmechani sm and t hat
speed governor rope for actuating an emergency stop device
. provided on a cage of an elevator;

- (k) a sheave that rotates with a speed corresponding
te a speed of said cage, being engaged by said apeed
gavernor rope,

(¢} a rotary weighc that rotates about an axis of
rotation directed hbrizontally, being linked with roration
of said sheave and ‘that is displaced by centrifugal force
S0 as to move away from said axis of rotation: | A

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

{e) a speed adjustment mechanism provided in said
speed governor linkage mechaniém, that is displaced with
,movement of said speed go#ernor linkage mechanism and that
generates a first balencing force that restrains movement
of gaid speed governor linkage mechanism 5y resilient force
génerated in accordance with the smount of séid

displaceneat; and
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generates a first balancing force that restrains novenent of said speed
governor |inkage nechanismby resilient force generated in a%gﬁ%diﬁﬁ wth
t he amount of Said displacenent; 'and 30 26 May 2004 (f) a H& g

wei ght provided in said speed governor |inkage nmechani smand that | oads
sate speed governor |inkage mechanismw th a second bal ancing force
produced by weight acting on said bal ancing wei ght that restrains
nmovenent of sai d speed governor |inkage nechanism 2. The speed governor
according to claiml1l, wherein if a speed of said cage is less than a
prescri bed speed, a restraint of novenent of said speed governor |inkage
nechani smis peXf£praebalahelygbyetaghtd ppeedded boh awidgeheed egavdrhbrsai d
speed of said cage is nore than or equal to said prescribed speed, a
restraint binkegemnwachahisai dndspbat oads neaidispeed geedenssmis
performed by both of Paid second bal ancing force and said first bal ancing
force. 3. g%t ciegbealiaer withordéegond kalaneingrforce wreduned aby

bal anci ng %%%%ﬁ% i s pounted on _said speed governor |inkage nechani sm such

that said PEFLIRG AR Spifckabereing waddlte rhar areawmouins of
di spl acenent of said sgg&d gov rnor Iinkgge I ncreases. 4. The speed
gover nor 5838?%Fﬂb ?b frifnfreed gpvernor Iinkage mechanism.

2. The speéd governor according to ¢laim 1,
wherein if a speed of maid cﬁge is less than a
presgcribed speed, a restraint of mo#ement of said speed

governor linkage mechanism is performed solely by said
second balancing foree and

if said speed of saild cage is more than or equal to
said prescribed speed, a regtraint of movement of gaid
speed governqr'linkage mechanism is performed by both of

said second balancing force and said first balancing feorce. '

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

wherein said balancing weight is 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 increases.

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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wherein said bal ancing weight is formed to be holl ow, being capable of
accommodating an object in an interior of said bal ancing meigg %@ 6 May
2004 S. The speed governor according to any one of the .prec bﬁé P i s,
further conprising a buffer elenent provided in a position in which said
bal anci ng wei ght is present when said speed governor |inkage nechanismis
not di spl aced; said bal anci ng wei ght bei ng supported by said buffer

el enent when sai d bal ancing weight is tending to return to an initial
position on stoppage of said sheave by actuation of said rope clanping

el enent. 6.' The speed gavernor according 'to any one of the preceding
clainms, wherein said balancing weight is nounted an said speed governor

| i nkage nmechanismin a position offset froma center of gravity, neans for

di splaying an ingcli i | Iﬁggi i,ght being provided on said
bal anci ng meiggfi fﬁg_éﬂ%éﬁ %EnEéﬁgggtorc?%%éﬁfdgggﬁ%éwedgﬁﬁg?sing: "fay a
'rope clanpjng_ﬁbgggﬂﬁgqggﬁggeﬁggmgfiBQEng%g speed governor rope for

actuating an energency stop device p an a cage of an-elevator; . {b}

a sheave that rqf ahEsred (L chnetREYPERAIIAE ANNY Hbs A ch SREGHAN SBih cage,
bei ng engaged by sai d speed governor rope;
balancing weight is preseit when said speed governor
linkage mechanism is not displaced;
said balancing weight being supported by said buffer
element when said balancing weight is tending to retﬁrn'to
an initial positicn on stoppage of sald sheave by asctuation

of said rope clamping element.

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

i;?, An elevator speed governor comprising:

&) a rope clamping element capeble of gripping a
speed governor rope for actuating an emergency stop device
provided on a cage of an elevator;

{b} a sheave thaﬁ rotates with a speed corresponding
to a speed of gaid cage, being engaged by said speed

HOVernor rope;
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32 26 May 2004 (c) a rotary weight that rotates about an axis of rotation

directed horizontally, being linked with rotation of said shﬁgxéwggg t hat
is displaced by centrifugal force so as to nove away from sat i<D08¢
rotation; (d) a speed governor |inkage nmechani smon which said rotary

wei ght is mounted and that is noved with displacenent of said rotary _
wei ght and that actuates said rope clanping elenent if a novenent exceeds
a prescribed range; (e) a speed adjustnment mechani sm provided in said
speed governor |inkage nechanism that is displaced with novenent. of said
speed governor |inkage nechanismand that generates a first bal ancing

force that restr?'-s npvenent _of saiﬁ speed gover or |inkage ne%hanisn1by‘
resilient force Sgn%rEPEEIYn“&&EBFdE_EE HPEf Fﬁeagﬁﬁﬁnﬁno g 8

di spl : : \ d . : |

o spl acemenbocdilon HaLARCLATuIEL Sk LY RGO SRMIeAPREhORNELIOE,
with a secopdl bal dnchogvbonhl PHREUEEIqPYpINELA Dy A6LLDE: PR dobalanci ng
wei ght that restrains novenment of sai s%ee gov%rnor i gge mechani sm

and (g) a lackegecaonbes abal eouR! 88183h8i BabaANELPGL1¥R:ONt iNn a middle,

sai d bal ancing wei ght being divided into a plurality. An elevator

conpri si ng: - {d) a speed governor linkage mechanism on which said
‘rotary weight is mounted ahd that ig moved wich
displacement of said 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 mechanism, that is displaced with
movement . of said gpeed governor linkage mechanism and that

‘ generatés a first balancing force that regtrains 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 loeads said speed governor
iinkage mechanism with a gecond 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 couples said balancing
weight in a middie, said balancing weight being divided

into . a plurality.

. /8. An elevator comprising:
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33 26 May 2004 {1) a cage that ascends and descends gui ded by a guide rai
within a shaft; (2) a speed governor rope that noves |inked .éBEHEBé ment
of said cage; (3).a speed governor having a sheave that is'eﬁg sai d
speed governor rope, said speed governor conprising: (a) a rope clanping
el ement capable of gripping a speed governor rope for actuating an
enmergency 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 geyeaneageOBRat (&3céndStay H&isHad hat ﬁéﬁacbﬁ‘
axis of rotation directed horizontally, being Ii1nked wth otatlon of

sai d sheaveadidwibhtini & ghaptaced by centrifugal force so as to nove away
fromsaid axis of rotation; (d) a speed governor |inkage nmechani sm on. which

said rotary wei(ght ai spgedngyedesnicr t hope | Shadash oM t1hi nkld Rtagement of said
rotary weight and that actuates said rope clanping elenent if a novenent
exceeds a powswenbedf sandecage) a speed adjustnent mechani smprovided in
said speed governor |inkage nmechanism that is displaced with novenent of
sai d speed goverlRdral fpkadegneetnor shawaing tdatheave 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 displaced by centrifugal force
80 a8 to wmove 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 movemene 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
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generates a first balancing force that restrains novenent 34 26 May. 2004 of
sai d speed governor |inkage nechanismby resilient force gengégkgqﬁfg
accordance with the anount of said displacenent; and (f) ab i 8

wei ght provided in said. speed governor |inkage nechani smand that | oads
sai d speed governor |inkage nechanismw th a second bal ancing force
produced by .weight acting on said bal anci ng wei ght that restrains ]
novenent 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 elenent of said speed governor is
act uat ed. G5 861d/bypLeAigSPreEriySQ/HNGRe AN Frkiryéd QR EWRE OYh Ne TiHE-8REED
GOVERNCOR ABSTRACT OF THE DI SCLOSE I n a speed governor |inkage nechani sm
that is diepereeedbincantoidaged whrhethetamguon obtaaydwei ghts, a

bal ancing weight is provided in addition to speed adjustnment spring for
gener at i ngIbSPIAREIENEbraddi n  opposition to the centrifugal force. Wen
t he speed of the ess than a prescri bed speed, restraint of

cage is | . :
noverment  of thbf’sp%gaalg%%%%rw#m'ager%&%i%%%i«éeap@eﬁeqoygmpy by

t he bal angj force produced by bal =i ight but when the speed of the
cage exce 23% ‘B‘?%&?*’%daQ et 18ads" 21a speed governor

linkage mechanism with a sedond}baiancing force produced by
weight acting on said balancing weight that resﬁrains
movement of said speed governor linkage mechanism; and

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

rope clamping element of saild speed governor ig actuated.
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restraint of novenent of the speed governor |inkage nechanismis perforned

by both the bal ancing farce produced by the bal anci ng wei ght gﬁ&%}%ﬁa
bal anci ng force produced by the speed adjustment spring. _ F? 46

SPEED GOVERNOR AND ELEVATOR EMPDOYING THE SPEED GOVERNOR

AESTRACT OF THE DISCLOSURE

In a speed governor linkage mechanism that is
displaced by centrifugal forece acting on rotary weights, a
balancing weight is provided in addition to speed
adjustment spring for géneratiﬁg balancing force in
opposition to the centrifugal force. When the speed of the
cage is less than a prescribed speed, restraint of movement
of the speed governor 1inkage wmechanism ig performed sélely
by the balancing force produced by balancing weighr but
when the speéd of the cage exceeds said prescribed speed,
restrxaint of wovement of the speed governor linkage
mechanism is performed by both the balancing force produced
By the balancing weight and the balancing force produced by.

the speed adjustment spring.

Figure 5
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