g _ % EVATOR APPARATUS The present invefdi®ns Chs e~
reljptes to an el evator apparatus, and particularly, to an eIevatorRTH;ﬂszccPY
apppratus 5 having a detector for detecting the position of a car. One form
of krt for detecting the position of an elevator car is disclosed in U S
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Patient No. 5,052,522. In this art, a rollleris kept in contact w thBUPLICATE -

rothry 10 portion, such as an idler sheave, of an el evator hoi st
constituting a part of the drive system so as to drive a position
detiector. In another form a position detector is driven by utilizing the
rotiati on of a governor -(Japanese Patent 15 Unexam ned Publication No.
3-377283). In the forner art, since the idler sheave is driven by the nmain
roffe by which the car is suspended, wire-lubricating oil contained in the
main rope may bleed to the surface of the idler sheave on which the roller
of 1 20 the position detector rolls, andNAEOR ABRARAIHResi on of dust to the
sheave surface. As a result, the roller may slip on the sheave surface, or
have to run on dust

,. The present invention relates to an elevator
apparatus, and particularly, to an elevator apparatus

5 having a detector for detecting the position of a car.

One form of art for detecting the position of an
elevator car is disclosed in U. S. Patent No. 5,052,522.
In this art, a roller is kept in contact with a rotary

10 portion, such as an idler sheave, of an elevator hoist

constituting a part of the drive system, so as to drive a
position detector.

In another form, a position detector is driven.
by utilizing the rotation of a governor (Japanese Patent

15 Unexamined Publication No. 3-177283).

In the former art, since the idler sheave is
driven by the main rope by which the car is suspended,
wire-lubricating oil contained in the main rope may bleed
to the surf;ce]of the idler sheave on which the roller of

20 the positionidetector rolls, éna thus cause adhesion of
dust to the sﬁeaVe surfaée. As a result, the roller may
slip on the sheave surface, or may have to run on dust

adhered to and deposited on the sheave surface, thereby
d o TR VY gy Y Y
making it impq%éible_CQJeffecg accurate @?tegéipn of

o

25 position. In order to avoid this problem, an arfangement
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governor. It i|iig

adhered to and deposited on the sheave surface, thereby making it
I npossible to effect accurate detection of 25 position. In order to avoi
this problem an arrangenent 2 is disclosed, for exanple, in Japanese
Pat ent Unexam ned Publication No. 62-27283, in which the roller of he
position detector rolls on the outer peripBeral sur ace of a brake drum
whi ch surface is free frominfluence by 5 lubricating oil on the rope. Wth
thi s arrangenents diewared,sifioce edampieakéndsapeheser Bateed Umestdeimkd ve
Ssystem accurate position-detection is inpossible when there is slip

bet ween t he dri%ublsiycatdmmii .t B2 -28i2831, ops. wAdtbathg, rohkeefal eshd he
adoption of the arrangenent is 10 conbined with the use of another

posi tion det ectmrsitipn etestioar redils PRethet auyeshaeripierak Posiadeon

detector is directly connected nechanically with the rotary shaft of the
%i}rcq;qq Gragm which surface is free from influence by

5 lubricating oil on the rope. With this arrangement,

however, since the brake drum is provided in the drive

e )

system, accurate position-detection is impossible when

there is slip between the drive system and the main rope.

Actually, therefore, the adoption of the arrangement is
10 combined with the use of another position detector.

In the latter art, the rotary shaft of the
position detector is directly connected meqhanicaliy with
the rotary shaft of the governor. It is difficult to
effect connection in such a manner as to achieve

15 alignment between the axis of rotation of the position
detector, which is a precision instrument, and the axis
of rotation of the governor. As a result, when there is
a deviation in the axis of rotation, it is difficult to
effect precise position-detection. another drawback is

20 that no consideration is given to an arrangement for
increasing the number of pulses generated for position
detection so that it is not readily possible ﬁo_effect

accurate position-detection.

25 object of the present invention is to provide
i

an elevat5% apparatus capable di_aécuracgliédetecting the

position of a car.



) such a manner as to achieve 15 alignnent between the
- 0of the position detector, which is a precision instrunent,
rotation of the governor. As a result, when there is a

e axis of rotation, it is-djfficult to effect precise

ction. Another drawback is 20 that no consideration is given

ment for ingseasdnepdhenwbendbhiegkses iaeasr abed: § ofo
ection so that it is not readi |y possible to effect accurate

&CtIOQ, GeVan elevator #oabaeed wdvime dhroesdntchnéeskcedris to
| eator apparatus capabl e of accurately detecting the positjon
AN LQercngbeteaﬁ lheﬁmmemmmﬂaumwentlon Is to provide an
;pparatus having a position detector which can be easily
‘Still anot$milbjmathey adieqw efethel pyesenoninigention is
"= ro provide an elevator apparatus capable of increasi
the level of precision of position detection.
A further object of the present invention is to
provide an eleyator apparatus capable of accurétely
aetecting a position even with regard to a car moving
10 vertically at a relatively high speed. |
The above objects are achieved by providing an
elevator apparatus having: a governor driven by a cable
connected to an emergency stop device mounted on a car,
‘and capable of actuating the emergency stop device when
15 the speed of the.car has exceeded a prescribed speed; and
a position detector driven by the governor, the apparatus
including a power transmission mechanism for increasing
the speed of rotation of the governor and transmitting
rotation at an increased speed to the position detector.

20 The power transmission mechanism may employ an endless
member.

With the above construction, it is possible to
incréase the number of revolutions per unit time in the
position detector. Since the number of pulses generated

25 is accordingly increased, it is possible for the
detection of the position of the car, which is performed

by counting pulses, to be stable and have increased

precision. The position detector is mounted through the



5 * to provide an el evator apparatus capable of increasing the |evel
preci sion of position detection. A further object of the present inventi
is to provide an el evator apparatus capable of accurately detecting a
position even with regard to a car noving 10 vertically at a relatively
“high speed. The above objects are achi eved by providing an el evat or
appar atus having: a governor driven by a cable connected to an energency
stop device; moypl,ed PPRaAshfEsiSAheaPabl sPicAld Uald ng t_g*agsgggggggcy stop
devi ce when 15 the speed of the car has exceeded a prescribed spééd; and a
posi tion deteckdmptyl YRBoBYoAite JHYE RS c 101 URRIRUS wfr\.@hugl 88,8 pover
~transm ssion mechanismfor increasing the speed of rotation of The governor
~and transmi tti agaheindsbbon aheekah e eagsibyspead éndlidse pesbki-ontdst ect or

+ 20 The power transm ssion nechani smmay enploy an endl ess nmenber. Wth the
 above constructoohactt susfpossi e trenswitedsy dowerubiase ah LA¥ObatedNns

. per unit time in the position detector. Since the nunber of pulses

' generated 5 area, thereby making it possible to transmit power

without involving slip even during high-speed movenment ,
and hence, possible to effect accurate position-

detection.

In the drawvings:

10 Fig. 1 is a view schematically showing an
embodiment of an elevator apparatus according to the
present invention; '

Fig. 2 is a side view schematically showirng a
governor of the elevator apparatus shown in Fig. 1;

15 Fig. 3 is an enlarged sectional view of the
governor shown in Fig. 2, taken along line III-III shown
in Fig. 2;

Fig. 4 is a plan sectional view showing a
specific example of a structure for mounting a position

20 detector shown in Fig. 3;

| Fig. 5 is a side view schematically showing
another embodiment of a governor of an elevator apparatus
according to the present invention;
Fig. 6 is a side view schematically showing
25 still another embodiment of a governor of an elevator

apparatus according to the present invention;



_ cordingly increased, it is possible for the detection of the

tion of the car, which is perforned by counting pulses, to be stable
have increased precision. The position detector is mounted through the

ower transm ssion neans, and thus, it is possible to sinply incorporate
position detector. \When a power tramsimi ssion nechani sm enpl oys an

| ess menber, the contact surfaces for transmtting power have an

reased 5 area, therRly. rbkisg isideoydienl schemaranshly PG t hout

olving slip even during high- speed novenent, and hence, possible to

ect accuraaeopbsrtemnoaum©@%t¢onanI¢ﬂQYE$Qﬁ%§HQi§§*Ufoacco“a 109 COFjg, 1
vi ew schematical ly show ng, an enbodi nent of an el evator appar at us
rding to the Present iRventieom:
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Fig. 8 is a side view schematically showing a
further embodiment of a governor of an elevator apparatus
according to the present invention

Fig. 9 is a side view schematically showing a
still further embodiment of a governor of an elevator
apparatus according to the present invention; and

Fig. 10 is a side view schematically showing
another example of a structure for mounting a position

detector shown in Fig. 8 or Fig. 9.

An embodiment of the present invention will now
be described with reference to Figs. 1 to 4. Referring
mainly-to Fig. 1, an elevator apparatus according to the
embodiment has a drive sheave 1 of a hoist provided in a
mgchine house at an uppermost location 6f the elievator
shaft, and a main rope 2 wound on the drive sheave 1. An
elevator car 3 is fastened to one end of the main rope 2
and a counterweight 4 is fastened to the other end in a
manner exactly like that of a pair of roped well-buckets.
When the drive sheave 1 rotates, the main rope 2 is moved
causing the car 3 to ascend or descend along guide rails
(not shown), so as to provide a vertical transportation

means which allows passengers to move between fioors.
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appar at us accordi to the_present I nvept.ion; .
PP _motor ggis suppl?e Wth va,-P‘ableivoltage variable-

5 frequency three-phase n)|pernating current froﬁ a three-~
phase alternating curcent power source (not shown)
through a switch 6 and a power inverter 7.

The car 3 is equipped with an emergency stop
device (not shown) having a wedge capable of being
10 inserted into the gap between the car 3 and the guide
rails in emergency for forcibly stopping the car 3.
Normally, the we&ge of the emergency stop device is held
by a wedge holder in a state of non-contacting the guide
rails. The holder is linked with an operating lever 3L
. 15 through a link mechanism or the like, and the lever 3L is

connected with an endless governor rope 8. The governor

rope 8 has an intermediate portion extending in the same
direction as the main rope 2 cbnstituting a part of the
drive system of the elevator apparatus, an upper bent
20 portion wound on a governor pulley 9 of a governor
provided in the machine house, and a lower bent portion
wound on a tension pulley 10 disposed at a bottom
location of the elevator shaft.
As shown in Fig. 2, the goveérnor pulley 9 has a
25 rope groove 9G on which the governor.rope 8 is wound, and
a roller rolling surface 11; the groove 9G and the
surface 11 are formed on the governor pulley 9 in such a

manner as to be adjacent to and concentric with each
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“de view schematically showng a 5 further enbodi nent of a
~an el evator apparatus according to the present
i ew schematically showing a still further enbodi ment of a

=*of an el evator apparatus accordig-to the present invention; and

I nvention Fig. 9

10 is a side view schematical |y showi ng another exanple
MoupL i DG G, POS 1 #1ON FetLelAn eshawn i knghkgos8qor Fig. 9.
At 1 nvention will now 15 be described with
f Qg den&ef ST 1M dlI gy e rhice 11, 78R akevahera
aégbﬂ?h%nenbodinent'%as a drive sheave 1 of a hoi st

[ 06nhQuEECBbr B UpPRHaTREs iltdent deBeetokhe3etevat or shaft,
wound on the drive sheave 1. An 20 elevator car 3 is

f af.ened to ongsgadlefof hgemarar inpea Zarmia aunbeer ofi ghlsdsi s fastened to
other end I'n a manner exactly like that of a pair of roped
- buckets. Mhepothional veo sthaamduntotaft @acht Nerkacalr vpeedens abved
ng the car 3 to ascend or descend .along guide rails
the car 3 so that a signal indicating the count of such
pulses can be used as a position signal. The roller
rolling surface 11 has a radius extending outwardly to a
point coinciding with the axis of the governor rope 8
10 wound in the rope groove 9G. The roller 12 has a
diameter smaller than the diameter of the roller rolling
surface 11 formed on the governor pulley 9 so that the

roller 12 is able to transmit, to the position detector,

rotation of the governor pulley 9 at an increased speed.

Referring to Fig. 1, a position signal from the

position detector 13 is input to a control unit 14, which
gives a control command accordingly to a power inverter
controller 15. When the power inverter controller 15 has

received the control command, the controller 15 controls

20 the voltage and/or frequency at the power inverter 7, so

as to suitably control the rotation of the induction

motor 5.

°Referring to Fig. 2, the governor pulley 9 of

the governor is supported by a frame unit 16 in such a

25 manner as to be rotatable about a supporting shaft 17,

the frame unit 16 being secured to, for example, a floor

18 of the machine house. On one side of the governor

pulley 9, a pair of swingable members 19A and 198 are



25 “(not shown), so as to provide a vertical t{ransportarion eans
al | ows passengers to nove between floors. The drive is connected to an
i hduction notor 5 either direction through a reduction gear (not shown) so:f
ras to be driven by the notor 5. The induction notor 5 is supplied with
‘vari abl e-voltage variable 5 frequency thygﬁ-phase alternating current fro
a three- phase alternating current power sdurce (not shown) through a
switch 6 and a power jinverter 7. The car_ 3 is .equipped _with an_energency’
st op devicel(no%w%?ﬂﬁﬁé;rﬁﬂﬁ?ﬁf%ﬁ géiéﬁﬁébF%'gaaﬁéﬁnéoﬁoanpnggﬁted into
the gap between the car g}and the guide rails in eiergency for forcibly
“stoppi ng the cafFPeRot ey y, 2% i S PRE FefrBrgBREY “ePof Yavilce is

~hel d by a wedge ' state of .non-contacting,the quide rajls.,The ?
hol der is Iinkeﬁgééégge#§k§§§eﬁqgﬁf Eﬁﬂg'éhﬁr S*thréuﬁﬂngeFrﬁﬂgnééﬁa%fsn1or?
the like, and t{ﬁiéf%gﬁné%tésihe swingable members 19A and 193 in such & §

R

5 manner that, during operation, these members i9a and 193
are displaced by equal amounts.
A control switch 22 for giving an opening
command to the switch 6 is mounted on the frame unit 186,
and the control switch 22 has a switch lever 22L

10 projecting therefrom, the switch lever 22L being capable
of contacting the swingable member 19A or 19B when the
swingable members have been displaced by a predetermined
dimension. A catch weight 23 is supported by a lower
portion of -the frame unit 16 in such a manner as to be

15 rotatable about a shaft 24. The catch wéight 23 is
disposed facing a holding portion 16H of the frame unit
16 with a gap between the catch weight 23 and che holding
portion 16H. The governor rope 8 is passed through the
gap.

20 - The catch weight 23 has an engagement pin 23P.
Normally, the engagement pin 23P is kept in engagement
with a hook 25H at a first end of a holding piece 25 so
that the catch weight 23 is held at a position at which
the catch weight 23 does not catch the governor rope 8.

25 The holding piece 25 is rotatably supported by the Irams
unit 16, and has a second end portion which is so

positioned as to be capable of contacting the swizngadle



‘;Jﬂﬁth an endl ess governor rope 8. The governor rope 8 has an
gt ate portion extending in the sane direction as the nain rope 2
¥ tuting a part of the drive systen1qj t he el evat or apparatus, an upper
2% 20 portion wound on a governor pull®ey 9 of a governor provided in the
. magl ne house, and a |ower bent portion wound on a tension pulley 10
di SPosed a1 ambuobess LIBa®F okdBfwiere W vitisngadder pemBershadte AeRg. 2,
~thgf governor pulley 9 has a 25 rope groove 9G gn which the governor rope 8
i sfwound, andcaspdered byl #ipredeigEridied dimeRsirgove T9E RAGIEAR sBFface 11
g fornmed on the governor pulley 9 in such nner, as to be adjacent to
& concent ri EnGi BRCEBENSNd QPEE+RR.°§¥£hﬁuﬂé14§%gFF@?C§,53 FSller 12 is
~dfsposed contactin he roller_ralling surface 11 for .dni Vi,R0 pasition
bt ect or 13. ?hﬁaﬁggétFBﬁhd%?%%téheJﬁﬁﬁqgﬁﬁﬁﬁﬂm%§9§Fsgé%érab?néag gé?tain
fumber  of QU|%SEtact the second end portion after contacting the
switch lever 22L.
The position detector 13 is mounted to the frame
unit 16. Referring to Figs. 3 and 4, the position
detector 13 is supported by a supporting unit 26 with an
10 elastic member 13S, such as a plate spring, disposed
between the position detector 13 and a first side wall
26A of the supporting unit 26. The supporting unit 26
has a second side wall 26B opposing the side wall 26A.
The roller 12 is mounted to the second side wall 26B in
15 such a manner as to be rotatable about a shaft 12S. As
shown in Fig. 4, the roller 12 is fixed to the outer
peripheral surface of an inner, hollow cylindrical
support 12F with a roller bearing 12B disposed between
the cylindrical support 12 and the shaft 12S. A
20 connecting member 12R has a mounting portion 12A fixed to
a first end face of the cylindrical support 12F, and is
connected to a rotary member (not shown) of the position
detector 13 for transmitting power. Specifically, the
connecting member 12R and the rotary member of the
25 position detector 13 are interconnected in such a manner
that these members are mutually engaged for movement in

the'direction of rotation of the roller 12 and that the

members are slidable independently of each other, and



S ‘proportional to the ampunt of each vertical novenent of the car 3 so
Ehat a signal indicating the count of such pulses can be used as a positi
signal. The roller rolling surface 11 has a radius extending outwardly t

point coinciding with the axis of the governor rope 8 10 wound in the rope

- groove 9G

roller rolling surface 11 formed on the governor pulley 9 so that the
~roller 123 shahte G9splasesble teldtieveoso teéarh dethent,orin rdeati on of the
governor pulley 9 at an increased speed. 15 Referring to Fig.
a position sdgpettionnofheheoskis ori detwdtion k& iche mediiero 12 -coffiheol unit
14, which gives a control command accordingly to a power inverter

The roller 12 has a di ametetOsmaller than the di aneter of thek

control | er 1Suppbebinbeupbne?6ihsefixed dontths |fgames unds AdcB¥ved t he
control conmand, the controller 15 comtrols 20 the voltage and/or frequenc
at the power mopubingr f7ameo23s §@ Wigbile BMAPIC NG WitarPohSof t he
I nduction notor 5. Referring to Fjg. 2, the ﬁ

?? ] go ernordgg l ey, 9 o&lthe

governor i Boppbetlednpyhe
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26B of the supporting unit 26 is fixed to a first end
portion of a hollow cylinder 26C, in which a supporting
shaft 27S is relatively rotatably supported through a
roller bearing 27B with the mounting frame 27 being fixed
to the supporting ‘shaft 27S. An extension spring 28,
such as a coil spring, is disposed on the outer periphery
of the cylinder 26C with one end of the spring 28
engaging with the mounting frame 27 and the other end
engaging with the supporting unit 26 so that the foller
12 presses against the roller rolling surface 11 with an
adequate pressing force.

Wwith the elevator apparatus having the above
construction, when the switch 6 is closed, and the power
inverter 7 supplies controlled power to the induction
motor 5, the drive sheave 1 is rotated so that the main
rope 2 wound on the sheave 1 moves in accordance with the
direction and amount of rotation of the drive sheave 1,
causing the car 3 to move vertically. The vertical
movement of the car 3 causes the goveknér rope 8
connected to the car 3 through the operating lever 3L to
move in the same direction as the car 3, so that the
governor pulley 9 is rotated accordingly. The power of

rotation of the governor pulley 9 is transmitted through




st abl e about a supporting shaft 17, the frame unit
exanple, a floor 18 of the machi ne house. On one
pulley 9, a pair of swi ngable nenbers 19A and 19B are
by a pair of shafts 2PA and 203, respectively, at

al positions with respect to the supporting shaft 17. A

“interconnects sthe S Rahle AeRBeESt48A1gnd 483 in such a
8 fbhgeépﬁ%df?éﬁf't €se Egﬁ%ers 19A and 193 are displ aced by

control . swilch 22 d@hagied ph1aBsOPeReNEuABERBSE tO the
Sosi edoB T eec‘Tér"ama\ u%nit f6,e a% the control switch 22 has a

HBREET Y TP S 1Al e SO or 188 when t e cw ngabl e
been di splaced by a predeterm ned di nension. A catch weight 23
a | ower ,
The rotary member of the position detector 13 is
rotated by the roller 12 contacting an outer peripheral
portion of the governor pulley 9. Since the roller 12
has a diameter smaller than that of the roller rolling
surface 11, the roller 12 rotates at an increased speed.
10 As a result, the position détector 13 undergoes high-
speed rotatioﬁ so as to generate an increased number of
pulses, thereby enabling'detection with increased
precision.
Thé position detector 13 may have various

15 constructions fof generating pulses. For example, the
position detector 13 may be of a type in which a
multiplicity of slits are formed in a rotary disk, and
pulses are generated by causing the light to be passed
through and blocked by the slits and intervals

20 therebetween, respectively. In another type, a
multiplicity of magnetic poles are formed on the outer
periphery of a rotary member, and pulses are generated in
accordance with the presence and absence of the magnetic
poles. 1In either case, the greater the number of

25 éenerated pulses, the more accuraﬁe the detection of
position. In order to increase the number of generated
pulses, the number of slits or magnetic poles may be

increased. However, slits or magnetic poles cannot be



porfion of the frame unit 16 in such a manner as to be 15 rotatable al¥
shaft 24. The catch weight 23 is disposed facing a hol ding portion 16HS
‘the frame unit 16 with a gap between the catch wei ght 23 and the hol di i
portion 16H The governor rope 8 is passed hrough the gap. 20 b,
The catch wei ght 23 has an engagenment pin 23P. Nornally, the engagenent 3

23P is kept.in enga Lh ,asbgek 25HLAL: AcdiLsts ; Ahalding pid
25 so that thefcat C‘%%V\I%?}gex}[é‘n%?)ai s"ﬁéngéng-t‘b%estlgté%n 1a%ldsv%cecﬁ)thé' catch §

wei ght 23 does ar?/%tiét%fg{}@ spABeJOVERNGhoL9BE RerBbd, Thife NRHA0 mi-as: 25 | 38

rotatably supporte the frame unit 16, and has a second énd portion

which is so pog 'Qiéecto%ﬁxeaom,ehcap?l.@éscef ELAhEES ) b Tdie M mrablae 1 .
menbers 19A or 19B when t he swi ngable nenbers have been displaced by a ki

predet er mi ned @rEgisrohumbéReofosliltonosfmadeeshe sl énd psevasr,of the
hol di ng piece 25 is
5 since increasing the diameter of the rotary member nay
involve a greater risk of deforming the rotary member,
and require higher working techniques, this method cannot
be effective. According to the present invention, the
number of revolutions per unit time in the position
10 detector 13 is increased thereby increasing the number of
generated pulses.

Since the governor pulléy 9 is rotated by the
governor rope 8 driven by the car 3, there is no facto;
between the governor pulley 9 and the governor rope 8

15 that may cause rope slip which may occur between the
drive sheave and the main rope connected to loads (a car
and a counterweight). Furthermore, since no substantial
load is suspended from the governor pulley 9, there is no
risk of wire-lubricating oil bleeding from the governor

20 rope. 8. Thus, there is no risk of detection errors being
caused by slipping of the roller 12 or adhesion of oil.

Since the connection between the roller 12 and
the position detector 13 is such that only the movement
of the rotary member of the position detector 13 in the

25 direction of rotation of the roller 12 is restricteé by

the connecting member 12R of the roller 12, and that

movement of the rotary member in other directions is not



x:L hat the sw ngabl e nmenbers 19A and 19B can 5 contact the

rtion after contacting the switch |lever 22L. The position

3 is mounted to the frame unit 16. Referring to Figs. 3 and 4,

» ‘t'1on detector 13 is supported by ggsupporting unit 26 with an 10

4 c nmenber 13S, such as a plate spring, disposed between the position

¥t or 13 and a fir.s dewal ~Qf -t he_suppostin | . The

arting uni ¥¢96" 'hcir';{'séda%g'cejc"(gl\rlléfjl ésqnz%% vl\'/g g‘%ﬁﬁggpggéhg&f#@%el%g wal | 26A.

gl ol ler 12.is_ t t.o.athe- s hee kL:26Bsi Sor ner

0 be rotatdBT'e a oﬁ% g%s lg% '%g%?ﬁg"ghgﬁ‘T%\gﬁ%é@ezlé,‘%thzl%&%eﬁz i s
£d to the owef) peydAiuvnla By 1RG0 ngNchBNEEac ied | Ok CWH HdrGaly

: port 12F wi a roller bearing 12B di sposed between the cylindrical

sgpport 12 and,ddiecisdinfdf k2% positiotodeeettdy DBNEigindeR tslSlowirunt i ng

pprtion 12A fixed to a first end face of the cylindrical support 12F, and
Ifs connect ed t¢hanged any theEnhertapyoposticinh of the omécminmgledeatiear 13 for

.transmitting power. Specifically, the

f 12R. Since the construction for transmitting power from

the roller ;plling surface 11 to the roller 12 is one

merely utilizing contact, no precise alignment is

necessary except that the paralielism of the relevant
10 axes of rotation has to be checked carefully.

In the above-described embodiment, high-speed
rotation is achieved in the position detector 13 by an
arrangement in which the roller 12 of a diameter smaller
than that of the governor pulley 9 is kept in contact

15 with an outer peripheral portion of the governor pulley
9. However, where it is impossible to provide the roller
12 in contact with an outer peripheral portion of the
governor pulley 9, another arrangement shown in Fig. 5
may be adopted to achieve high-speed rotation in the

20 positioﬁ détector 13.

" Referring to Fig. 5, the second embodiment has
the following construction which is the same as the
corresponding construction of the first embodimént: a
governor pulley 9 is supported by a frame unit 16 in such

25 a manner as to be rotatable about a supporting shaft 17.
The frame unit 16 also supports a switch 22 having a
switch lever 22L, a catch weight 23 and a sﬁpporting

piece 25. The governor pulley 9 supports swingable



connecting nmenber 12R and the rotary nenber of the 25 position detector 13
are interconnected in such a manner that these nenbers are nutually engaged
for nmovenent in the direction of rotation of the roller 12 and that the
menbers are slidable independently of each;gther, and 10 1 hence

di spl aceable relative to each other, in the direction of the axis of
rotation of fhe e - $i£? | Is.{ixed. to.the frame
unit 16 by a:E mﬂ%%%béf%%c%Q%%%c : hclehrgshrgég’reﬁ"ﬁg’eu%ﬁfig'i s 5

mounted in the fol | oW ng UGS soEbhaSeGBAAsREAE Weht 28BkOLndNSoSUNRRY i Ng

unit 26 is fixed to a first end portion o ol Tow cylTnder 26C, 1n which
a supporting shgtt tRd Ssispda Bd \elard atat fectePrpaEladalpr eueh aneol | er
bearing 27B with the nmounting franme 27 being fixed 10 to the supporting
shaft 27S.  An ex&eest®it SP§) HhR& rotdraiske fiembeRr RRYisi flodhspdsed on
t he outer periphery

5 the projected end. The rotary disk member has a roliler

rolling surface 30 formed on the outer periphery thereof,
and the roller 12 for driving the position detector 13 is
kept in contact with the roller rolling surface 13. In

this embodiment, the position detector 13 is mounted to

10 the frame unit 16 by the same structure as that in the
first embodiment.

With the second embodiment, since the rolling
surface for the roller 12 is provided when the rotary
disk member 29 is mounted to the mated end of the

15 supporting shaft 17, the position detector 13 can be
easily incorporated without requiring a special
processing for forming the roller rolling surface on the
governor pulley 9. Thus, the second embodiment is
advantageous in that a commercially-available product can

20 be readily used.

In the second embodiment, the position detector
13 is mounted on a governor having swingable members 19A
and 19B supported on-one side of the governor pulley 9.
However, this is a mere example of the application of the

25 present invention, and present invention may be applied
to another type of governor shown in Fig. 6.

Referring to Fig. 6, a first bevel gear 31 is

provided on a governor pulley 9 supported by a frame unit



e cylinder 26C with one end of the spring 28 engaging wth the

ting frame 27 and the other end engaging with the supporting unit 26 so
: the roller 15 12 presses against the roller rolling surface 11 with an
~adgquate pressing force. Wth the el evatof apparatus having the above
cgnstruction, when the switch 6 is closed, and the power inverter 7

sgppl i es Cont{§”%§ﬂ%¢?¥“¥_§gﬁﬂkﬁe iancb%ogﬁggﬁgBi%ragouthg Q&ﬁﬁ@réﬂﬁﬁVe 1

| rot at ec} SO € nmaln rope woun sheave noves I n

cordance w i, £ I 1 SO RNSIIRURLa0! 350haLh oAgOhs LecKe! Kersheave 1,

ausi ng the car nove vertically. The vertical nbvenent of the car 3

?Ses the goNS¢EOTgdHPE B 125 LRARAGH§ stiBobPeegaby Schar pHghe tlkei ©PES at i ng
I"ever 3L to nove in the sane direction as the car 3, so that the governor

“pulley 9 is rpigh ethecoaididllthe Feeopavweevel geant 3Bpnegterdingover nor
pulley 9 is transmtted through
5 wvertically. A vertical shaft 33 is connected to the

' ‘ second bevel gear 32 for rotation. Each of a pair of
levers 34 has a first end pivotally supported by an upper
portion of the vertical shaft 33, and a second end to
which a weight 35 is~mounted. A link 36 has an upper end

10 pivotally mounted to an inte;mediate portion of a
corresponding lever 34, and a lower end pivotally
connected to a cylinder member 37 mounted on the vertical
shaft 33 in such a mannér as to be_vertically'movable
thereon. A ring 38 is mounted on the cylinder member 37

15 in such a manner that the ring 38 follows only the
vertically movement of the cylinder member 37. The ring
38 is arranged to actuate, through a link mechanism (not
shown), a switch (not sho@n) and a catch weight (not
shown) respectively corresponding to the switch 22 and

20 the catch weight 23_shown in Fig. 2.

With the above construction, when the speed at

which the car descends increases, the speed of rotation
of the governor pulley 9 rotated by the governor rope 8
linked to the car 3 increaseé accordingly. Rotation of

25 the pulley 9 at an increased speed causes the weights 35
to be displaced upward by centrifugal force, whereby the

ring 38 is raised. As a result, the unillustrated switch



the roller 12 to drive the position detector 13. The position detector 1
gener ates pul ses, the nunber of which is counted to detect the current
position of the car. 5 The rotary nmenber of the position
detector 13 is rotated by the roller 12®dntacting an outer peripheral
portion of the governor pulley 9. Since the roller 12 has a diameter
snmal | er tharandhdthefcatied WeLOBE RBR| AEEUSLPEakRraught ke rbinier 12 rotates
at an increased speed. 10 As a result, the position detector 13 undergoes
hi gh- speed RRANANIET SEMRECEEIGERFRRTANT| ABr cBRENREINDRE RAVHUI ses,
t her eby enabling det, t%gp_mﬁth i ncre sgd reci sion. The positiqn detector
13 may have FuYL nSeGORER5SFo rﬁ‘gn‘élf‘%ﬁ MOt QR JOEXT Txanpl e,
the position detector 13 may be of a.type_in which a ltiplicity of slits
are forned e T SRyITOE xahg puPill ErtpEntia. SeE PSR e 1 gh
to be passed through bt oc | i | Viks 120 =3
t her ebet w%en, respectig\'ggf’yf'Iq Fﬁgag%‘{%fgr%l[sy%%,sﬂg@%yég = i1 729-

6, a roller rolling surface 11 is formed in the governor 9

pulley 9, and a roller 12 is kept in contact with the
rolling surface 11 for rolling. thereon, so that high-
speed rotation is achieved in a position detector 13. 1In

10 this construction, if it is not possible to form the
roller rolling surface 11 on the governor pulley 9, a
rotary disk member 39 with a roller rolling surface 40
formed on the outer periphery thereof may be mounted to a
supporting shaft 17, as indicated by two-dot-chain lines

15 in Fig. 6, so as to achieve high-speed rotation in the
position detector 13 by virtue of the roller 12.

In each of the foregoing embodiments, the
position of a car is detected by utilizing a governor.
However, position detection may be performed by adop:iing

20 an arrangement shown in Fig. 7.

Referring to Fig. 7, in general, in an elevator
apparatus, a main rope 2 is wound on both a drive sheave
1 and an idler sheave 41, and a car 3 and a counterweight
4 are suspended on either ends of the main rope 2. A

25 balance rope 42 belonging to a system different from the
drive system of the apparatus is sﬁspended intercon-
necting the respective bottom portions of the car 3 and

the counterweight 4 s0 as to reduce unbalance in weight



licity of magnetic poles are formed on the outer periphery of a
rotafy nmenber, and pul ses are generated in accordance with the presence and
absgnce of the magnetic poles. In either case, the greater the nunber of 25
gengrated pul ses, the nore accurate the detection of position. In order to
I ngr ease the nunber of generated pul ses, the nunber of slits or nagnetic

prpvi ded beyond a |imt determined by the size of an avail able space. In

agot her net hod3. t Heowent deptneotreiomsyobether bellancé hrapgr&atare dvanmei er so
to forma greater nunber of slits or magnetic poles. However, 5 since
reasi ng t heordiaanetier odf tehsioot prylepsbéBAnandi 43B) veach gra®tt@blyi sk of

deform ng the rotary nenber, and require higher working techniques, this
et hod cannot SHWOREMLEEG byea AUOBPHEARSt 6rafe Hf esePtas MR RIBIENT Kde

{ S Dbalance rope 42 from having a loose or entangied portion.
Ii' A roller 12, connected with a position detector (not
i shown), is kept in contact with one of the tension
pulleys 43A and 43B, for example, with the tension pulley
43A, and is supported by the supporting frame £4. The
10 roller 12, of course, has a diameter smaller than that of
the tension pulley 43A.

The above arrangement also makes it possible to
increase the rotational speed of the tension pulley 43A
and to transmit rotation at an increased speed, thereby

15 enabling the position of the car 3 to be detected with
increased precision.

Alternatively, the following arrangement may be
adopted: another rope driven by vertical movement of the
car 3 is provided separately from the main rope 2, a

20 governor rope 8 and the balance rope 42, and this car-
driven rope is wound on a rotary member. A small-
diameter roller is kept in contact with the rotary member
so as to drive the position detector with an increased
number of revolutions per unit time in the position

25 detector.

In each of the foregoing embodiments, a roller
is kept in contact with a rotary member so as to drive a

position detector with an increased number of revolutions



R T

nunber of revolutions per unit tinme in the position 10 detector 13 is

i ncreased thereby increasing the nunber of generated pulses. Since the
governor pulley 9 is rotated by the governor rope 8 driven by the car 3,
there is no factor between the governor-ﬁulley 9 and the governor rope 8 1
that nmay cause rope slip mhlch may occur between the drive sheave and the
mai n ropeicopesctedtt BiFBadstt BCTARTHRLYY COrmInaSidiignt YetRetoreFaYT ¢,
since no substantial |oad_is,.suspended fron1the governor pulley 9, there is
no risk of wPEeSFIKPRcati Ay oiFT %é§ IS¢ ORE HeVeIvELess Qﬁ’rbﬁét8 Thus,

there is no ri.sk of detection errors being caused by sllppl of the rolle
12 or adhesi &A™ 6f8 E BRI t%%s‘ﬂﬁ%é%?§%%1txﬁqM&§¥%I9§SFbIF WeY8Tand t he

d h t of the rotary menber of
Phe. LLZP&F%&?%&%?%?%@ ahd % Mhehdnly SPET Bt et Wik ol or 1o
is restrigt edabyawsngome@ﬁéweaf gﬁ?hrﬁectl %e&%'r'ear 1% ;@nd that -

. movenent of the rotary nenber in other ns 1s (,-'.
: necessary to increase the precision at which gears are J,

worked and/or to select materials capable of preventing
looseness, so as to minimize the risk of looseness.
In another embodiment shown in Fig. 8, instead

10 of driving the position detector with an increased number

b

of revolutions per unit time by using a roller contacting
a rotary member, the position detector is driven with an
increased number of revolutions per unit time by using an
endless member such as a belt or chain. In Fig. 8,

15 component parts denoted by the same reference-numerals as
those shown in Fig. 2 have the same operations, and these
component parts will not be described to avoid
redundancy. In this embodiment, a first pulley 45 is
fixed to the supporting shaft 17 rotatable in unison with

20 the governor pulley 9. A second pulley 46 paired with
the first pulley 45 and having a smaller diameter than

the first pulley 45 is fixed to the frame unit 16 through

a supporting member 47. A belt 48 is wound on both
pulleys 45 and 46. A position detector 13, coaxial with
25 the second pulley 46 and rotatable about its own axis, is
supported by the supporting member 47.
With the above construction, rotation of the

governor pulley 9 is transmitted through the first pulley



"restricted by the connecting nenber 12R, alignnment between the roller 12
-and the position detector 13 can be easily perfornmed by utilizing the
feature that the rotary position of the position detector 13 changes
followng 5 changes in the rotary positkgn_of the connecting nenber 12R
Since the construction for transmtting power fromthe roller rolling

surface 14 t s the.roller 12 is ﬁne.ner utilizin Qntagt ng precise
alignmentis ﬁéc%’gsgr‘yl%x%%‘-ﬁfl? "fltt'heq'b%r-eﬂvieélr’l%mb*r *F¥e”r eflBVant 10 axes

pi an- speed rSaerEh cREaBRTEVeE TS e st claRERECEEESEY Byt e
97 cncemon: g WheBnt be LALd Slodnof & dipeler SHR LeLkhanaLhat of the

gover nor pul I'ey 'S kept 1n contac h™an “outer erlpheral portion of
the governor rpehhey RighlO¥Sd&d  rMB ior lid TauFeeSIhPLiel BoBliPybHe the

roller 12 in contact mnth an outer peripheral portion of the gover nor

pul | ey 9, 5andkbettarr apgeisitelBhAManIidg &n Increased number of

% ‘i pulses to be generated, and enabling detection to be
performed with increased precision.

In order to prevent the beit 48 from undergoing
slip between the paired pulleys 45 and 46, these members

10 preferably comprise the types known as V belts and V-
groove pulleys that héve'trapezoidal cross-sectional
configurations. Further, in order to prevent slip from
being caused between the pulleys 45 and 46 by stretching
of the belt 48 after a long period of use, it is

15 preferable to provide a device for imparting tension in
such a manner that the tension of the belt 48 will be
substantially constant over a long period of time, or to
form the belt 48 using an eléstic material having a core
made of metal thin wires, synthetic fiber or the like so

20  that the belt 48 will be stretched only slightly over a
long period of time.

In an elevator apparatus in which a car moves
vertically at relatively high speed, it is required to
detect the position of the car with higher precision. If

25 .such is the case, the belt 48 may comprise a toothed belt
while the ﬁulleys 45 and 46 comprise toothed pulleys, so

that rotation of the first pulley 45 can be positively

transmitted to the second pulley 46.



may be adopted to achi eve high-speed rotation in the 20 position detector
13. Referring to Fig. 5, the second enbodi nent has the follow ng
construction which is the sane as the correspondi ng construction of the
first enbodinent: a governor pulley 9 is ggpported by a frame unit 16 in
such 25 a manner as to be rotatabl e about
unit 16 al so supports a switch 22 having a SMAtCh | ever 22L, a catch wei ght
23 and a supporting pi ecEN2BROTIRT RRRFHOICHAT SPOMs 1FpEigs dwi Agabl e 4
menbers 19A and 19B throu h, t he resgectlve shafts. In the second

t h@MEEBENRE pbPFlaﬁ°6f
outwardly fronlthe fr%

5 the project &F*ENGE

enbodi nent ,

supporting shaft 17. The frane

PRet E‘ﬂ%p%‘?t"r%gsmt r&r-@roﬁemss
rotary. Js.munted to "

"Frulnkeat, ofirer RERDSRY FEASK TR SOt aoaaes ace

;30 formed on tg% kg sgeﬁeﬁgSEV t93r50£ 9, component parts denoted by

5

10

15

20

25

the same reference numerals as those shown in Figs. 6 and
8 have the same operations, and these component par:s <q
will not be described to avoid redundancy.

In a structure shown in Fig. 10, the position of
the second pulley 46 is rendered variable. The second
pulley 46 is fotatably supported to a first end por:tion
of a lever 49 having a second end supported by the
supporting member 47 in such a manner as to be rotacable
about a shaft 50. The position detector 13 is supported
in the same manner. A first séat 51 is provided on the
supporting member 47 while a second seat 52 opposing the
first seat 51 is provided on the lever 49. A first end
portion of a rod 53 is fixed to the first seat 51 with a
second end portion of the rod 53 passing through the
second seat_52 with a suitable play. A third seat 54
opposing the second seat 52 is provided on the rod 53,
and a compression spring 55 is disposed on a portion of
the rod 53 which is between the second and third seats 52
and 54. The compression spring 55 needs to be disposed
in such a manner that the compression force of the spring
55 acts in a direction in which tension is imparted to
the belt 48. An abnormality detection switch 56 is

provided with its contact member 57 disposed in spaced



#roller 12 for driving the position detector 13 is kept in contact
grne roller rolling surface 13. In this enbodi nent, the position

ctor 13 is nounted to 10 the franme unit 16 by the sane structure as

t inthe first enbodinent. Wth the se2bnd enbodi ment, since the rolling
face for the roller 12 is provided when the rotary di sk menber 29 is
nted to {hepmdsict iond wf v Kidaupiorhiengesbatt sédr FRerposiéi Diox
d¢tector 13 can be easily incorporated without requiring a speci al
pfocessi ng f ortHercomuydsss aroldeeringld5i.ng surface on the governor pulley 9.
Thus, the second enbodi nent is advantageous in that a

cé‘rer cially-avail abl e pesduthecaboge abrangemeny, usknke |a adrsaigrond
enbodi nent, the position detector 13 is nounted on a governor_ havi ng

swi ngabl e nentegrsilen farEel 38 WY GiatEd ovn thgebsilHed8F eVien gewer nore pul | ey
9. However, this is nmere exanpl e of the appliiation of the 25 present

a
i nvention, and$rtehtPesamSs iSHF ece ad56K1 8d1PBIARBTHEY 25 pES®f Wver nor

siBwn in Fig. é&ip occurs between the paired pulleys, and it is

possible to effect stable transmission of torque. When
the belt 48 has beeh cut, the force of the compression
spring 55 causes thellever 49 to rotate about the shaft
10 50 in the counterclockwise direction and press against
the contact member 57. As a result, the abnormality
detection switch 56 is actuated so that the fact that
position detection has become impossible is posted or
displayed for stopping the operation of the elevator
15 apparatus.
As has been described above, according to the
present invention, an elevatof apparatus has an easily
mountabie position detector, and is capable of detecting

the position of a car with high precision.



wReferring to F|

— e r - -5
9 supported tﬂlmu [n“wl U“i 16 in such a manner as to be rotatable ab
.a supporting d bevel gear 32 nqsﬁgpaﬁﬁﬁﬁﬁﬁgygégﬁTst bevet
t :

evel gear 31 is provided on a governor pu

gear 31 is rotatdbly supported by the-fzane unit
second bevel gear 32 extending 5 vertically. A vertREBIAGHRft 33 is
connected to the second bevel gear 32 for rotation. Each of a pair of

| evers 34 ha€2%%irst end pi votal ly supported by an upper portion of the 1}
vertical shajt 33, andnaeSeseréreagdoboathisCBompinesihd: 3% igov@mtned. A |ink]
36 has an upper end 10 pivotally nounted to an i nt er nedi at e portion of a ¢
correspondi ngrieseroyddy cabslen donmeictend tpi wat ahkygenopested Gievaceyl i nder
menber 37 nounted on the vertical shaft 33 in such a manner as to be
vertical ly novated tdrerearar Aandhgagble eduactdabnnghsatg| emeegeneyber 37

15 in such a nmanner that the ring 38 follows only the
stop device when the speed of said car has exceeded a

prescribed speed; a position detector driven by said
governor; and a power transmission mechanism for
increasing the speed of rotation of said governor and
transmitting rotation at an increased speed to said
position detector.

2. An elevator apparatus comprising: a rotary
member driven by a cable which is not belonging to a
drive system connected to a car; rotational speed
increaéing_means driven by said rotary member; and a
position detector driven by said rotational speed
increasing means.

3. An elevator apparatus according to claim 2,
wherein said rotary member is provided at a fixed
position.

4. An elevator apparatus according to claim 3,
wherein said fixed position comprises the interior of a-
machine house at an uppermost location of an elevator
shaft in which said car is vertically moved.

5. An elevator apparatus coﬁprising: a rotary
member driven by a cable which is not belonging to a
drive system connected to a car, said rotary member being
provided at a fixed position; and a position detector to

which power of said rotary member is transmitted through
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t uat e,

speed at
gover nor

ctatch merght

' mml ﬁm}ect i vely correspond &Q
the catch me ﬁ Fig. 2. Wth the ”bove B rkﬂ ctionj when the

y novenent of the cylinder nmenber 37. The ring 38 is arranged to

threugh~a‘lrnk nmechani sm (not shown), geu TIGE ) and a
ditl & (’ %@\Fé}ﬁm 22 and 20

mhr e car* déscends |ncre$§ the speed of rotation of the
pulley 9 rotated by the gove rope 8 linked to the car 3

i ncreases accordingly. Rotation of 25 the pulley 9 at an increased speed
causes therﬂeﬁgh@saBSSQQﬁ%mi?ﬁ{ﬁﬁﬁﬂﬁ&jWﬁ@wﬁrd by centrifugal force, whereby
the ring 38 is raised. As a result, the unillustrated smntch 16 1 and
the catch feight ar el“hcq]@é@é@rt ﬁPSégﬁtkﬁechﬂk—Manr%m%cﬁﬂﬁﬁﬁ ed to the

% i ng 38,
not or 5,

so t hat the ower rce will be di sconnected fronrthe i nducti on

ahBPEhEb 6T et B o‘?o"r WPIHENG tRs &y lv?ssﬁéFa‘"‘pB%‘Prt‘?%ne

to a car; a rotary member driven by said rope; rotational
speed increasing means for increasing the speed of
rotation of said rotary member; and a position detector
in which rotation is caused by said rotational speed
increasing means.

7. An elevator apparatus including:- a governor
pulley; and a position detecting means dfiven from an
outer peripheral portion of said governor pulley.

8. An elevator apparatus according to claim:7,
wherein said position detecting means is driven by force
of friction on said governor pulley.

9. An elevator apparatus according to claim 7,
wherein said position detecting means is driven by
meshing engagement on said governor pulley.

10. An elevator apparatus comprising: an emergency
stop device mounted on a car; a governor having an
endless governor rope connected to an_operating lever of
said emergency stop device, and a governor pulley driven
by said governor rope wound in a rope groove of said
governor pulley, said governor being capable of detecting
an excessive speed of said car from the rotation of said
governor pulley and actuating said emergency stop device;
and a position detector driven by said governor, said
apparatus further comprising: a roller rolling surface

formed on said governor pulley and concentric with said

cet Has Been Replaced
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5 ““t of the type shown in Fig. 6, aroller
rolling surfaceTm\“} “ mﬂm he governor pul | ; r 12 1S
kept in contact ' e Yollidg surface 11 for rplHINGHENeHEBBEENG t hat -
hi gh- speed rotation is achieved in a position defectoREPBACED 10 tfhis
construction, if it is not possible toZormthe ri ace 11 !
on the governor pulley 9, a rotary disk nmenber 39 with a roller rolling
surface 40 frospedmoddie et e rpdiliephefyat Gtamefenmagrnbklepuntad toe a
supporting shaft 17, as indicated by two-dot-chain lines 15 in Fig. 6, so
as to achi evdidmeferspebcdaia aidlderi mol héngosutrianedes@idoroiBedy virtue of
the roller 12. In each of the foregoing enbodinents, the position of a car
i s detected Q@ﬂiﬂqﬁlnglﬁi4§-g@&éﬁﬁbf01#@m§v§ﬁr~®©%1twh@k6é$e%%+ﬂn may be

performed by adoptlng 20 an arrangenent shown in Fi . F@ferrlng to Fig.
7, in gener aroller frigies g HeFatacusdeherbPR. %lbfg sa1d HRtrRF on both a
drive sheave and an i Ier sheave 4], and a ¢ar 3 and foquermelght 4

are suspended® Qﬂt?ﬂﬁ f?aéfatFéqﬁﬁﬁneFBEB°2n°APUtward

point coinciding with the axis of said governor rope.
11. An elevator apparatus including: a rotary
member mounted in a governor and having a roller roiling
surface formed thereon; a roller contacting said roiler
rolling surface and having a diameter smaller than the
diameter of said roller rolling surface; and a position
detector driven by said roller.
12. An elevator apparatus comprising: an induction
motor supplied with power from an alternating-current
power source through a power inverter; a drive sheave
ériven by said induction motor; a main rope wound on said
drive sheave; a car suspended by said main rope; an
emergency stop device mounted on said car; a governor
having an endless governor rope connected to an operating
lever of said emergency stop device and having an
intermediate portion extending in the same direction as
said main rope, and a governor pulley driven by said
governor rope wound in a rope groove of said governor
pulley, said govefnor being capable of detecting an
excessive speed of said car from the rotation of said
governor pulley and actuating said emergency stop device;
a roller rolling surface formed on said governor pulley
and concentric with said rope groove; a roller of a
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'contact with one of the tension pulleys 43A and 43B,
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ight 4 so as to redyce uni g @ﬂﬁﬁ

' may be chus®ed 'by changes in the-pd8ition of ‘ome—ear—-
ions of the balance rope 42 are wound on a pair of tension pulleys 43A
;nd 43B, eacliemeaéabsyasimpaied dne diemepert bAgstidneodderspoasing
pbrevent the 5 balance rope 42 from having a | oose or entangled portion.

cennéaced snih wolist Wantagstagt seifnooitaownPllinsgkept |

nsi on pul | 8yrigpe &eE Heingomesd & *ﬁhﬁ,sépp@ﬁ!thgnfﬁaﬁecmqr The

roll er

pul | ey 43A. FR&VEBOWY $RTAMRIMESH

12,

of. course, has_a dianeter smaller than that of the_tensio

rotational 522?3 of the, tension

J

power invercer JN“ L%yoa31s of a position signal
.

from said position detector.
13. A governor for an elevator apparatus, including:
a rotary member having a measurement peripheral surface
formed thereon.
14. A governor for an elevator apparatus according
to claim 13, wherein said rotary member comprises a
governor pulley héving a rope groove in which a governor
rope is wound.
15. A gdvefnor for an elevator apparatus according
to claim 14, wherein said measurement peripheral surface
is formed adjacent to the portion of said governor pulley
on which said governor rope is wound.
le. A governor for an elevator apparatus according
to claim 14, wherein said measurement peripheral surface
is formed having a radius extending outwardly to a point
coinciding with the axis of said governor fope wound in
said rope groove. |
17. A governor for an elevator apparatus, including:
rotary speed increasing means contacting with a governor
pulley; and a position detector driven by said rotational
speed increasing means.
18. An elevator apparatus comprising: a rotary

member driven by a cable which is not belonging to a
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t\\m i ncreased speed, thereby.15.. enahling tHy
M‘\a\‘m tected with increag@Hilpbecisia8.BEEN :

—.and to transm t tyl

‘posi tion of t““\“gi\

Al ternativel y!''% ol lvowisng*ar rangenent nmay be adopt iEPLAGRRt her

- driven by vertical novenent of the car 3 is prov ]
main rope 2, a 20 governor rope 8 an@% hre bal ance rope 42, and this car-;

driven rope is wound on a rotary nenber. A snall- di-ameter roller is kept§
i n cont actéxwivieh sylseemotanneabaBerosa aari oa droVieext heolpasiat iserrféeeect or wijgh
an increased nunber of revolutions per unit tine in the position 25 - %

det ect or. formesc pnofsatferpopeyoragoenbodi rehiey o&f ldi@reterkept i'n cont
with a rotary menber so as to drive a position detector with an increase
nunber of &T@ﬁéﬁa‘t cas chejdpapepartof sid Arekematiaidiyc SHE “F68It i on

detector may be driven at an,increased nber of. revol ution er unit
sé&d rJQler contacting safg ro{%gr rolling suriace %o@

being driven thereby; and a position detector connected
with said roller for movement in the direction of
rotation of said roller and displaceable relative to said
roller for movement in the direction of the axis of
rotation of said roller.

19. An elevator apparatus comprising: a governor
driven by a cable connected to an emergency stop device
mounted on a car, and capable of actuating said emergency
stop device when the speed of said car has exceeded a
prescribed speed; a position detector driven by said
governor; and an endless member through which the speed
of rotation of said governor is increased and rotation at
an increased speed is transmitted to said position
detector.

20. _ An elevator apparatus according to claim 19,
wherein said endless member has a first end wound on a
first pulley rotating in unison with said governor, and a
second end wound on a second pulley of a diameter smaller
than the diameter of said first pulley, said position
detector being driven by said second pulley.

21. An elevator apparatus according to claim 19,
wherein said second pulley is elastically supported in
such a manner as to be displaceable in a direction in

which the distance between said first and second pulleys
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i |2| ears In this case, however, since |ooseness
shlng Iﬂ" ﬂl ﬂﬂ;nmanted 5 wvariations in the nunber of

pul se generate to increase the prey|b1UH’aL nhichgepr s
are wprked and/or to sel ect ‘materials capahl e of preveﬁﬁhn HEY §é§ 50
as t@ mninize the risk of |ooseness. In another enbodlnentigﬁﬂﬁﬁDln Fi

8, stead 10 af,driywi@g the position detector with an increased nunber of
revgl uti ons per unlt time by using a roller contacting a rotary nenber, the
posftion detectr is driyeneMbddtdd dgKe QAN dUResiak ! re¥OEH§e9H§rpef

uniit tinme by using an endl ess nenber "'such as a belt or “chain. In Fig. 8 15
cqaponent part gyxdeeet B¢ BYchbeeSabEnéet &4 EHS Car) iR encds SRS &esiewn in

(Fi 2 have the sane operations, and these conponent parts will not be

deserlbed t o aweusdteddondancyr, | and hcapainbe do fremdt uae ifrigr Stz g lelneyrgéhclys
fixed to the supporting shaft 17 rotatable in unison with 20 the governor
pulley 9. A sectop pevlice wbBepathedspeed ohesdid stamplidsepxtedied havi ng a
s | er dianmeter than the first puIIey 45 is fixed to the frame unit 16
ough prescribed speed; a position detector driven by said
governor; an endless member through which the speed of
rotation of said governor is increased and rotacion at an
increased speed is transmitted to said position detector;
means for imparting tension to said endless member; and
means for detecting a cut state of said endless member.
23. An elevator apparatus comprising: an emergency
stop device mounted on a car; a governor having an
endless governor rope connected to an operating lever of
_said emergency stop device for being driven by vertical
movement of said car, and a governor pulley driven by
said governor rope wound on said governor pulley, said
governor being capable of actuating said emergency stop
device when the rotational speed of said governor pulley
has exceeded a speed corresponding to a prescribed speed
of said car so as to effect an emergency stop of said
car; and a positién detector driven by said governor,
said apparatus further comprising: a first toothed
pulley rotatable in unison with said governor pulley; a
second toothed pulley of a diameter smaller than the
diameter of said first pulley, said second toothed pulley

being capable of varying the distance between said first

and second pulleys; a toothed belt wound on said first
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a supporting nmenber—47. A bet+—48 is wound on both pulleys 45 and 46. A

posi tion detect - Wyt h 25 the second pulH-ey..46 _and rotatable
about its own aﬁ'“‘ﬂlmmaﬁggdﬂm by the supporting mler;47W’tr1~%
above constructien,crataml t he governor pulley] 9 i thEpg)gs“" t4=ed
through the first pulley 1 45, whi ch28s-coaxi al Wi
pulley 9, and through the belt 48 to the small-di amecer second pulley 46,

whi ch i s thusandt seedndt pahleysr ezs el apebd. nevber newilng, ski‘dghsepoad

rotation is caused in the position 5 ‘detector 13, thereby enabling an

i ncreased nunbedlel pol segirecpiogehererieh; said arugncPrddL¥cLiBAIEs be )
performed with increased precision. In order to prevent the belt 48 from "‘
under goi ng sl tgnsdPReER sAtdpharted Pl |y 2APEWL 4y, dekess RBnBYEsCho

D o e eht b es apsemal SehEL S il e OBy ° dREeLRY St Mot

displacement of said second pulley, wherein saié position

o

detector is connected to said second pulley.

24. An elevator apparatus substéntially as herein described with reference
to and as illustrated in Figs 1 to 4, or Fig 7 of the accompanying
drawings.

25. A governor for an elevator apparatus substantially as herein described
with reference to and as illustrated in Fig 5, or Fig 6 or Fig 8 or

Fig 9 or Fig 10 of the accompanying drawings.
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gurations. Further, in order to prevent slip from being caused between
ulleys 45 and 46 by stretching of the-bel+—48 Ff;qu%uggqg‘pgglpd of

it is 15[ ypiekpEapHASt BEAN pvi de a devy cEmEE i WpArt1 ng tension in such
nner that {the tﬁBQFQEDOf the belt 48911 be substantially constént
ovegr a | ong petiod—ebd+rwe—or—to formthelbelt 48 using an el asti.c..l
matferi al having a core nmade of netal zi¥vamo Tognt hetic fiber or the

e so 20 that the belt 48 will be stretched only slightly over a |long
pgriod of time. In an mheybéwdt@PRAFRIrE U HeViigly anCeksAyemouatabtal |y at
atively high speed, it is required to detect the position of the car .

h hi gher posdtsoandetécPbr, sand ¢spalbibe ol ejettdor i tthdB pawy tdonpri se a
tloot hed belt while the pul feys 45 and 46 conprise toothed pulleys, so that
rlot ati on of ®©ifeaf cast wpbihl ggodSpreni iomosiThes éippanadsnibetsed t o t he second

ul l ey 46.

position detector (13), and a governor driven by a cable
(8) connected to an emergency stop device mounted on a
car (3) and capable of actuating the emergency stop
device when the‘speed of the car (3) has exceeded a
prescribed speed, the position detector being driven by
the governor. The apparatus includes a power trans-
mission mechanism (9, 12, 29, 39, 43A, 45, 46, 48) for
increasing the speed of rotation of the governor and for
transmitting rotation at an increased speed'to the

position detector (13).

Fig 1

\
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20 -1 I n anot her construction showm in Fig. 9, a governor of the
type constructed as shown in Fig. 6 is arranged to have a power
transm ssi on nechani smincludi ng an endl ess nenber. In Fig. 9, conponent
parts denoted by 5 the sane reference nunerals as those shown in Figs. 6
and 8 have the sane operations, and thesg conponent parts will not be
described to avoid redundancy. In a strug re shown in Fig. 10, the
position of the second pulley 46 is rendered variable. The second 10 pul |l ey
46 is rotatably supported to a first end portion of a lever 49 having a
iﬁ;ond end supported by the supporting nenber 47 in such a manner as to be
tat abl e about a shaft 50. The position detector 13 is supported in the
same manner. A first seat 51 is provided on the 15 supporting nmenber 47
whil e a second seat 52 opposing the first seat 51 is provided on the |ever
49. Afirst end portion of a rod 5£:i’ 53xed tho the first seat 51 with a
second end portion of the rod 53 passing” t’throdgh the second seat 52 with a

"“'table play. A third seat 54
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™0 the second seat 52 is provided on the rod 53, and a conpression
55 i s disposed on a portion of the rod 53 which is between the
and third seats 52 and 54. The conpression spring 55 needs to be
psed in such a manner that the conpressign force of the spring 25 55
in a direction in which tension is |nﬁé ted to the belt 48. An
nornallty detection switch 56 is provided with its contact nenber 57
dlsposed i n spaced 21 opposition to that side of the second seat 52
renove fromthe conpression spring 55. Wth the above arrangenent, since a
tain tensile force always acts on the belt 48 even when the 5 belt 48
_ ones stretched after a |long perio slip occurs between the
paired pulleys, and it is possible t edfz;t stZbl e transm ssion of torque.
Wien the belt 48 has been cut, the force of the conpression
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spring 55 causes the lever 49 to rotate about the shaft 10 50 in the
count ercl ockwi se direction and press agai nst the contact nenber 57. As a
result, the abnormality detection switch 56 is actuated so that the fact
that position detection has becone inpossibie is posted or displayed for
stopping the operation of the elevator 15 gratus. As has been descri bed
above, according to the present invention, an el evator apparatus has an
easily mpuntabl e position detector, and is capable of detecting the
position of a car with high precision. 22 CLAI M5 1. An el evat or
aggaratus conprising: a car suspended by a first cable; an endl ess second

| e driven by vertical novenent of said car; a first rotary nenber driven
by said second cable; a second

w - FIG. 3
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Wtber driven by said first rotary nenber and having a di aneter
@t han the dianmeter of said first rotary nenber; and a position.
r driven by said second rotary nenber. 2. An el evat or appar at us
ng to cl:aim 1, wherein said first rotary nenber is a governor pulley
governor provided in a nachine house at an uppernost |ocation of an

tevator shaft in which said car is vert| ( nnved and said second
riotary menber is a roller driven by contact &nth t he outer periphery of
sai d governor pulley. 3. An el evat or apparatus according to claiml,

rein said first rotary nmenber is a first pulley rotating together with a
gaOernor provided in a machi ne house at an uppernost |ocation of an

el evator shaft in which said car is vertically noved, said second rotary
menber is a second pulley arranged apart fromsaid first pulley, and an
endl ess nenber is extended around said first pulley and said second pulley.
4, An el evat or apparatus according to claim3, wherein

FIG. 4
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.
sai td second pulley is elastically supported in such a nmanner as to be

di spl aceable in a direction in which the distance between said first and
second pul | eys increases. 23 rotational speed increasing neans. 6.

An el evat or apparatus conprising: an endl ess rope which is not belonging to
a drive systemconnected to a car; a rota&y menber driven by said rope;
rotational speed increasing neans for incré §lng the speed of rotation of
said rotary nenber; and a position detector in which rotation is caused by

said rotational speed increasing neans. 7. An el evat or appar at us
i g@al udi ng: a governor pulley; and a position detecting neans driven from an
er peripheral portion of said governor pulley. 8. An el evat or

apparatus according to claim?7, wher pogfti on detecting nmeans is
.driven by force GFhF@ 5
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”. . .
of -friction on said governor 'pulley. 9. An el evat or appar at us

according to claim7, wherein said position detecting neans is driven by
meshi ng engagenent on said governor pulley. 10. An el evat or appar at us
conprising: an energency stop device nounted on a car; a governor having
an endl ess governor rope connected to an omgfﬁging | ever of said energency
stop device, and a governor pulley driven by'said governor rope wound in a
rope groove of said governor pulley, said governor being capabl e of
detecting an excessive speed of said car fromthe rotation of said governor
p ey and actuating said energency stop device; and a position detector

en by said governor, said apparatus further conprising: a roller
rolling surface formed on said governor pulley and concentric with said
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—
®ope groove; and a roller of a dianeter snaller than the diameter of said.
roller rolling surface, said roller contacting said roller rolling surface,
. Wherein said roller drives said position detector, and said roller rolling
. surface has a radius extending outwardly - ;(ﬁ poi nt coinciding with the

. axi s of said governor rope. 11. An @vator apparatus including: a
"rotary nenber nounted in a governor and having a roller rolling surface
~formed thereon; a roller contacting said roller rolling surface and havi ng
a dianeter snaller than the dianmeter of said roller rolling surface; and a
pgai ti on detector driven by said roller. 12. An el evat or apparat us
qaﬂprising: an i nduction notor supplied with power from an

al ternating-current power source through a power inverter; a drive sheave
driven by said induction notor; a main rope wound on said drive sheave; a
car suspended by said main rope; an energency stop device nounted on said
car; a governor having an endl ess governor rope connected to an operating

Iﬂer of said emergency stop device Fﬂd' f@'i ng?1
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diate portion extending in the sanme direction as said-naMlJnggmggg_
) ernor pulley driven by said governor rope wound in a rope groove of
sai @ governor pulley, said governor being capable of detecting an excessive
spegd of said car fromthe rotation of said governor pulley and actuating
saifl enmergency stop device; a roller rolling surface forned on said

gernor pul l ey and concentric with said rope E[oove; aroller of a 25
di gneter smaller than the dianeter of said rol /& rolling surface, said
rofl er contacting said roller rolling surface for being driven thereby; a
Ligaon detector driven by said roller; and a controller for controlling
power inverter on the basis of a position signal fromsaid position
detector. 13. A governor for an el evator apparatus, including: a
roetary nmenber having a neasurenent peripheral surface

FIG. 8
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forhed thereon. 14. A gover nor fof‘aﬁ“ﬁrévarolﬁ':% ”“””*“ﬁ*%»’ﬁé
claim 13, wherein said rotary nenber conprises a governor pulley having a
[ A governor for an

‘rope groove in which a governor rope is wound. 15.
el evator apparatus according to claim14, wherein said neasurement

peri pheral surface is forned adjacent to the portion of said governor
rope is wound, 16. A governor for an

pul I ey on which said governor

el evator apparatus according to claim 14, caﬁsrein sai d nmeasur enent

surface is formed having a radi extendi ng outwardly to a point
rope wound in said rope groove.

peri pheral

cg|n0|d|ng with the axis of said governor

17. A governor for an el evator apparatus, including: rotary speed

i ncreasi ng neans contacting with a governor pulley; and a position detector
speed increasing neans. 18. An el evat or

driven by said rotational
apparatus conprising: a rotary nenber driven by a cable which is not
bel onging to a

)

FIG. 9
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26 drive systemconnected to a car; a roller rolling surface formed on said
rotary nmenber; -a roller of a dianmeter snmaller than the dianeter of said
roller rolling surface, said roller contacting said roller rolling surface
for being driven thereby; and a position detector connected with said
roller for novenent in the direction of rotation of said roller and
di spl aceable relative to said roller for, jnmovenent in the direction of the
axis of rotation of said roller. 19. l (An el evat or apparatus conpri sing:
- governor driven by a cable connected to an enmergency stop device nounted
a car, and capable of actuating said energency stop device when the
speed of said car has exceeded a prescribed speed; a position detector
driven by said governor; and an endl ess nmenber through which the speed of
rotation of said governor is increased and rotation at

FIG. 10




an |ncreased speed is transmtted to said posi ti on detector. An._
el evat or ﬂmnmmt“ﬂ m)uﬂlng to claim19, wherein said e S rSHRET
first end I ﬂ l pull ey rotating in unison vmt:RﬁgLéchﬂﬂmiéir,
and a second é&nd“wolind ol a second pulley of a dianmeter §mpller qna %he
di anmeter of said first pulley, said pe®2- on detector bein &7 ”3%§ sa

second pul ley. 21. An el evat or apparatus according toiclaim219,

wherein saidbégggﬁg pulley is elastically supported in sych a nanner as to
be di spl acea F1t=a direction in which the distance bet

second pul | ey [ apparat us conpr|5|ng
a governor dr| ven %zl glic%é'% eeiiorﬁm{atdlﬁ rﬁ%%% ncy stop devi ce nounted
on a car, and CapaQ' 82 RN BRI APLYCIY1e; an endless second

cable driven by verticdl movement of said car; a first

rotary member driven by said second cable; a second
rotary member driven by said first rotary member and
having a diameter smaller than the diameter of said first
rotary member; and a position ‘detector driwven by said
second rotary member.

2. An elevator apparatus according to claim 1, wherein
said first rotary member is a governor pulley of a
governor provided in a machine hoﬁse at an uppermost
location of an elevator shaft in which said car is
vertiéally moved, and said second rotary member is a
roller driven by contact with the outer periphery of said
governor ﬁulley.

3. An elevator apparatus according to claim 1, wherein
‘said first rotary member is a first pulley rotating
togéther with a governor provided in a machine house at
an uppermost location of an elevator shaft in which said
car is vertically moved, said second rotary member is a
second pulley arranged apart from said first pulley, and
an endless member is extended around said first pulley
and said second pulley.

4. An elevator apparatus according to claim 3, wherein
said second pulley is elastically supported in such a
manner as to be displaceable in a direction in which the

distance between said first and second pulleys increases.



stopkdevice When the speed of said car has exceeded a preé@]ﬁi@@ﬁmga$géﬁﬁﬁﬂ‘
pesition dete ﬂ ' ﬁ id governor; an endless ne r t hr ough whi dh
t he speed of ml]“l I'MHH" Hmngovernor is increased and rotlat Ron.jBN 997

i ncreased speed 1§ tfransmsted to said position detector; 12ans for

i mparting tension to said endl ess nenber33-and neans for et Mg cut—
state of said endl ess nenber. 23. An €l evat or appar tus conpri si ng:

an emergency op Vi ce nount ed_on r, an

~ gover nor rope%tconngg? eﬁf?gaﬁﬂroﬁEnggﬁﬁg veroq‘a;i% a?‘(? rélﬁ'rrgrgq"gnc'y "g{%&g%vi ce
LOr Deing O Al Ve AERLalDvECEhe Bl AR EB RN HRRIN pul ey

. driven by sai d governor i opé wound on s overnor pulley, said governor

- being capabl eeﬁeraecsgfatggg?seé oREELEBNEY it AP gdRAER VIR R Aidonal

speed of said governor pu as exceeded a speed corresponding to a
prescri bed spegd o éﬁéf‘a@ﬁﬁgsﬂe‘é‘ért sfekhed! emergmmicyestor duvidle Saidigar;
and a position detector driven by said governor, said apparatus further

Colrr})rl sing: afifsd FOLAPEUmenbeyisohagabkegnor puldey vindlwhing gl nor
pul ley; a

governor rope wound in a rope groove thereof and proGided
in a machine house at an uppermost location of an
elevator shaft-in which said car is vertically moved,
said governor pulley has a roller rolling surface
concentric with said rope groove, said second rotary
member is a roller in contact with said roller, rolling
surface, and said roller rolling surface has a radius
extending outwardly to a point coinciding with the axis
of said governor rope wound in said rope groove.

6. An élevator apparatus according to claim 1, wherein
said first rotary member is mounted in a governor
provided in a machine house at an uppermost location of
én elevator shaft in which said car is Qertically moved.
7. An elevator appératus according to claim 1,. wherein
said first cable is a main rope for suspending and
vertically moving said car in an elevator shaft, said
first cable being wound on a drive sheavelmounted in a
machine house at an uppermost location of said elevator
shaft, said drive sheave is driven by an induction motor
supplied with power from an alternating-current power
source through a power inverter, said car includes an
emergency stop device mounted thereon, said second cable

is a governor rope connected to an operating lever of
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- second toot hed—puttey—of—adiameter snmaller than the di aRERACBYIERE §EEET
psll ey, said s | ey bei ng capabl e of varyi pg—the-cdi-stanc
bet ween sai d fg‘mﬂmmﬂgﬂmﬂ ul l eys; a toothed belt wpupd $ﬂl (]‘Jgg;lzir t
28 and second pullTeys;, an el astic nmenber urging said se:o1d2§zl‘é§ 1’n a
direction in which said second pulley i+pafts tension t¢ &aid belt; andlahn
abnormality detection switch for detecting an abnornmal $tate of said belt
by detecting displacement of said second pulley, wherei i—satdpost+iton
detector is cofRd& epexgensy skepdepife cgndoaxtandededim sheasament us

- substantially as herein described with referenca %o and as 'l lustrated in
" Figs 1 to 4, oflFeFticgy aseakd mpbhyFoRe dr SRFHgSI¥e5. TREGFVYemesbemhimn

cLevelor enpers Ve oalhal ALY a3 Ne o ToRg BB e R Slnenee o an

acconpanyi ng dﬁﬁg@%%%st location of said elevator shaft, said governor

"2
—

L")

pulley is formed with a rope groove in which said
governor rope is wound, and a roller rolling surface
concentric with said rope gfoove, said secondary rotary
member is a roller contacting‘said.roller rolling surface
for being driven thereby and having a diameter smaller
than the diameter of said roller rolling surface, and
said position detector is provided with a controller for
controlling said power inverter on the basis of a
position signal from said position detector.

8. An elevator apparatus according to claim 1, wherein
said car includes an emergency stop device mounted
thereon, said second cable is connected to én operating
lever of said emergency stop device, said first rotary
member is a first pulley rotating together with a
governor provided in a machine house at an uppermost
location of an elevator shaft in which said car is
vertically moved, said second rotary member is a second
pulley arranged apart from said first pulley, and endless
member is extended around said first pulley and said
second pulley, and means is ?rovided for detecting a cut
state of said endless member.

9. An elevator apparatus according to ciaim 1, wherein
said car includes an emergency stop device mounted

thereon, said second cable is an endless governor rope
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connected to an operating lever of said emergency stop
device for being driven by vertical movement‘;f said car,
said first rotary member is a first toothed pulley
mounted in a governor provided in a machine house at an
uppermost location of an elevator shaft in which said car
is vertically moved, said second rotary member is a
second toothed pulley is provided having a diameter
smaller than the diameter of said first toothed pulley,
and being capable of varying the distance between said
first and second pulleys, a toothed belt is wound on said
first and second toothed pulleys, means is provided in
said second pulley for imparting tensiop to said belt, an
abnormality detection switch for detecting an abnormal
state of said belt by detecting displacement of said
second pulley is provided, and éaid*position detector is
connected to said second-pﬁiley.

10. An elevator apparatus substantially as herein
described with reference to and as illustrated in Figs. 1

to 4, of the accompanying drawings.
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ELEVATOR APPARATU‘

An elevator apparacus having an easily mountable’
position detector, ané capable of detecting the position
of a car with good precision. The apparatus has a
position detector (13), and a governor driven by a cable
(8) connected to an emergency stop device mounted on a
car (3) and capable of actuating the emergency stop
device when the speed of the car (3) has exceeded a
p;escribed speed, the position detector being driven by
the governor. The apparatus includes a power trans-
mission mechanism (9, 12, 29, 39, 43A, 45, 46, 48) for
increasing the speed of rotation of the governor and for
transmitting rotation at an increased speed to the

position detector (13).

Fig 1



