TI TLE. OF " | NVENTI ON ELEVATOR APPARATUS BACKGROUND OF THE INVENTICN 5
~FIELD OF | NDUSTRI AL APPLI CATI ON The present invention relates to-an " -
. elevator apparatus and, nmore particularly, to an el evator; apparatﬂg”maV|ng r
a safety device. 10 DESCRI PTI ON OF PRI OR ARTS A conventrUﬁéT“§éféfy T
device in an elevator apparatus is fixed to thé{ﬁbﬁ?on1port|on of a car

frame, supporting a car, facing and projecting toward a guide rall as
di scl osed TITLE.OF THE INVEN ION. ,

ELEVATOR APPARATUS

BACKGROUND OF THE INVENTION
5 FIELD OF INDUSTRIAL APPLICATION
The present invention relates to én elevator apparatus
and, more particularly, to an elevator apparatus having a

safeties device.

10 DESCRIPTION OF PRIOR ARTS
A conventional safeties device in an elevétor apparatus
is fixed to the bottom portion of a car frame, sﬁpporting a
car; facing and projecting toward a guide rail as disclosed
in Japanese_Utility Model Application Laid-Open No.50-11249
15 (1975) or Japanese Utility Model Publication No.49-36192
(1974) . |
In the safeties device described above, since the
projecting portion receives a large braking load and bears a
large bending ﬁoment at emergency stop, it is required to
20 have a sufficient bending rigidity against the braking load-
acting on the projecting portion and to thicken the
reinforcing member ;omposing the safeties device, which
leads to a problem to make the overall wéight of the
safeties device heavy. Especially in a large scale ultra-
25 high speed elevator apparaéus,.there is a problem that the
ratio of the weight of a safeties device to the total

weight of a car becomes large.
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in Japanese Utility Model Application Laid-Open No.50-11249 15 _ (1975) ar..
JapaneSe Uility Mbdel Publication No.49-36192 (1974). Ir.wﬁe safety Gy b
- deVi ce described above, since the projecting portion recgives & Ia{ge ””"H
braking | oad and bears a | arge bending nonent at emer genfy-stop::-t . i .Sz
{equired to 20 have a sufficient bending®rigidity against the braking
oad acting on_the projectin Qrtion and to thicken the reinforcing nenber
conposi ng theé ‘5 piioN ﬁ“ﬁi qggads to a problemto make the ogerall

wei ght of the saf Ef;[:y o ejvelc ° ohfea}:\ge pr & see%talllrg(renr%l%nl %.rsg%osi‘&lo(%fl Lo

elevator apparatus having ‘a light-weight safeties device.

In order to attain the above object, according to the

5 present invention, there is provided an elevator apparatus
comprising a car traveling ﬁpward and downward along a pair
of guide rails instailed vertically, a safeties device
érranged in facing to the'guide rail being fixed to a car
frame supporting a cab of the car through a platform frame,

10 wherein a reaction force supporting member is provided in the
upper portion of the safeties device; the reaction force |
supporting member being fixed to the car frame, the safeties
device being supported by‘thé'reactién force supporting
member. |

15 According to the construction described above, since the
safeties device is supported by the reaction force suﬁporting
member fixed to the car frame, it is fossible that most of
the braking load acting at emergency stop is received with
the reaction force supporting.member and the Braking load is

20 dispersed to the car frame through the reaction force
supporting member. As the result, the thickness of the
reinforcing member composing the safeties device can be made
thin and consequentl§ the weight of the safeties device can
-be made light.

25 
BRIEF DESCRIPTION OF THE DRAWIﬁGS

FIG.1l is a front view sho&ing an embodiment of a
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25  high speed el evator apparatus, there is a problemthat the ratioof
the weight of a safety device to the total weight of a car becones Iarge

- 2 SUMMARY OF THE | NVENTI ON An obj ect of the present invéntion"tstiie" prQVIde
an -el evat or apparatus having a |ight-weight safety devi ce:~1n~ofder B
attain the above object, according to the

safeties device of an elevator apparatus in accordance with
the present invention.
FIG.2 is a cross-sectional view being taken on the plane
of the line II-II of FIG.l. |
5 FIG.3 is a plan view of FIG.1l.
FIG.4 is a conceptual ﬁiew showing the whole of an
elevator apparatus in accordance with the present invention.
FIG.5 is a side view showing a car of an elevator |
apparatus in accordance with the present invention.

_10 _ : FIGfG is a view equivalent to FIG.Z showing another
embodiment of a safeties device of an elevator apparatus in
accordance with the present invention. |

FIG.7 is a plan view of FIG.6.
FIG.8 is a view equivalent to FIG.1 showing a further

15 embodiment of a safeties device of an elevator apparatus in

accordance with the present invention.

DESCRIPTION OF EMBODIMENTS
An embodiment of a safeties device of an elevator
20. apparatus according to the present invention wiil be
described below, referring to FIG.l to FIG.S5.

As shown in FIG.4 and FIG.5, a car 2 is guided so as to
be capable of traveling upward aﬁd downward along a pair of
guide fgils 1 vertically installed. The car 2-is composed of

25 a cab 3 and a car frame 4 supporting the cab. The car I{rime
4 is formed in a rectangular shapé with a crosshead 5 ari a

plank 6 vertically spacing each other and a pair of upr::nt
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5 present invention, there is provided an el evator -apparatus. conpr|5|ng a
car travelling upward and downward along a pair of guide.rails. i-nst-al-led

vertically, a safety device arranged in facing relationship to the guide
rail being fixed to a car frane supportiqg a cab of the car through a '
platformfranme, wherein a reaction force supporting menber 10 i s provided

b th f deyi ‘th ' '
fo the car FFapgs ﬂfleczﬁf L BE LA e e Ee R er vt En T BPEIC OB Dlach KO0
supporti ng n%”@ﬁe crosshead ahSCRRY ﬂgaﬁﬁ égﬁpggfﬁﬁreﬁé'QQrdffgﬁéb?dlébove

since the
composed of a pair of frame members parallel to each other.

A platform frame 8 is fixed on the plank 6 composed of the
5 pair of frame members 6A, 6B, and the cab 3 is supported on
the platform frame 8 through a vibration insulator 9 such as
ﬁibration insulating rubber. On the other hand, a maih rope
10 is connected tb the crosshead 5 to suspend the car 2.
A governor pulley 11 is arranged in a machine room
id u provided in the upper portion of the hoistway, and an endless
governor rope 13 ié stretched over the governor pulley and a
tension pulley 12 installed in the bottom of the hoistway. An
operating'lever 14A rotatably supported with a shaft in the
side of the car frame 4 is connected to the governor rope 13.
15 A link 14B rotatably supported with a shaft to the car frame
4 is linked to the operating lever 14A. The link 14B extends
almost over the length of the width of the crosshead 5, and
the top end portions of lifting rods 15A, 15B hung along the
"upfight frames 7A, 7B respectively are pivotally jointed to
20 the both ends of the link. Safeties devices 16 are installed
| at positions facing each other in the lower end portions of
the.lifting_rods 15A, 15B.
The séfeties.device 16, as shown in FIG.l to FIG.3, is
supported to the frame member composing the car frame 4
25 through a reaction force supporting member 17. The reaction
force supporting member 17 has a groove 17G (FIG.3) facing to

the guide rail 1, and is formed of a thick plate having_a

eet Has Been Replaced

TN



/

safety device is supported by the reaction force supporting nenber-“fixed
to the car frame, it is possible that nost of the br akimg: oad. ‘act'i -ng-tati
- energency stop is received with the reaction force supportimrg nerber and
t he- braking load is 20 di spersed to the car frane thretrg-the Teaction
force supporting nenber. As the result, t e thickness of the rei nforcing
menber conposi.ng .the safe device.can b made C t he
neron o ThEiBdeis 2Rbsble DR SRESRRReREIITHEChRt ApATAa P RRREINE Ht LY
DRAW NGS

large braking load. The reaction force supportlng member 17
made of a thick plate is placed between the frame members 6A,
6B of the plank 6, with its top surface touched the bottom

5 side of the platform frame 8. The both sides of the reaction

force eupporting member 17 e#e fixed to the frame members 6A,
6B using screws 21.

The safeties device 16 is supported in the lower portion
of the reaction force supporting member 17 fixed as described

10 above. The structure of supporting ié as follows. That is, a
link member 18 formed of a thin plate is fixed to, using bolt
19, and hung from the bottom surface of the reaction force
supporting member 17. A supporting ﬁember 20A formed of a

. thin plate is connected to the hung end of the link member

15 18 using a belt 20Ab. The plate thicknesses of the link
member 18 and the supporting member 20A are thin because it
is sufficient that'they have fﬁnction to support the

_various parts of fﬂe.safeties device 16 to be described
later.

20 - A member 20B is for protecting a bend portion 13E in the
lower portions of the lifting rods 15a, 15B to be descrlbed
later and a pair of wedges 22 as brake elements, or for use
in attaching other members, but not for"directly composing
the safeties device 16.

25 The lower ends of the lifting rods 15A, 15B hung are

placed between the connecting member 18 and supporting member

20A and the guide rail 1, and in the lower end the bend
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FIG1 is a front view show ng an enbodi ment of a 3 saféty deV|ce of ‘an-
eIevator apparatus in accordance with the present invention. FIG.@ isTa
-cross-sectional view being taken on the plane of the line:ll~I-l_of’ FIG.l 5'
FIG3 is a plan viewof FIG1. FIG4 isa gonceptual V|eM/shomnng t he” whol&~
of an

portipn 15E bending in right angle toward the side of the

guide rail 1 is formed. Tne bend portion 15E has a groove 15G

facing to the guide rail 1, and has the pair of wedges 22 in

the positions facing to each other in bcth sides to the guide
5 rail.

The wedge 22 in the side facing to the guide rail is
formed parallel to the rail surface, and the Qedge in the
opposite side is a smooth inclining surface such that its
upper portion is inciining to the side of the gnide rail 1.

10 On the inclining surfaces of the pair of wedges 22, 22
‘there are contacted plural connected rollers 23, 23 which are
held with a guide member 24, 24, respectively. The guide
memners 24, 24 are mounted on the supporting member.ZOA, and
contact to the plural rollers 23 and has an inclining surface

15 parallel to the inclining surface of the wedge 22. The guide
member 24 in the opposite side to the roller contact surface
is an upright surface. A guide plate 24 for restricting a
moving direction of the wedge 22 is provided in the guide
member 24. |

20 In the vertical surface side of the guide member 24, 24,
there are provided a cover plate 27 and a liner 26 for
adjusting the gap between the brake element 22 and the guide

~rail 1, and the liner 26 and the cover plate 27. are placed
inside the portion of both legs of U-shaped elastic object

25 28. The guide member 24, 24.and the both legs of U—sheped
elastic object 28 are jointed with bolts 29, and.the both

legs of U-shaped elastic object 28 and the cover plate 27
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el evat or apparatus in accordance with the present inventll h]FIGi5 |s a
si de view showing a car of an el evator apparatus in accorﬁwpce W i, the
“présent invention. 10 FIG 6 is a view equival ent tG“T#ffétshﬁmang

anot her enbodi ment of a safety device of an el evat or apparatus ‘in
accordance with the present invention. FIG!7 is a pIan vi ew of FIG.6 FIG 8
is a view equivalent to FIG 1 showing a further enbodjne afety
‘devi ce of an aFevhePesehppargrded o ke rkrkks %@t H*I}h%l%ﬁfe’s% %‘?@

DESCRI PTI ON OF EMBODI MENTS,
such as a spring is mounted between the head portion of the

bolt 29 and the both legs ‘'of U-shaped elastic object 28 to
pull the guide members 24, 24 to the inside direction qf
5 the both legs of U-shaped elastic object 28. A concave
surface is formed on one of the contact surfaces of the
inside of the both legs of U-shaped elastic object 28 and
the cover plate, and a convex surface having the same
curvature as the concave surface is formed on thelother of
10 the contact surfaceé so that the surfaces of the wedges 22,
22 facing to the rail surface always‘become parallel to
each other even if the gap between the both legs of U-
-shaped.elastic object'28 is displaced.
| Guide pins 31 are'projected at the upper end and the
15 lower end of the guide member 24, 24 upward and downward,
respectively. At the positions facing to the guide pins 31,
there are placed the bending portions 18E formed by bending
the upper end and the lower end of the connectihg member 18
‘toward the side of the guide rail 1, and the extension
20 'poition extending the supporting member 20A toward the side
of the guide rail 1. In the bend portion 18E there is a
long hole 32 having a long side-in the direction
sandwiching the gﬁide rail 1 to be penetrated by the guide
pin 31.
25 A moment Supporting member 33 is fixed to the upper
portion of the reaction force supporting member 17 in the

opposite side of the guide rail 1 with bolts 34, and the both
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An enbodi ment of a safety device of an elevator 20 appafiatus according-t'o |
the present invention will be described below, referring fio FIG1 V8. Bl G.5. i
- As’shown in FIG 4 and FIG5, a car 2 is guided so as to bé capable of
travel ling upward and downward along a pair of guide rails 1 vertically
installed. The car 2 is conposed of 25 @Bcab 3 and a car frane 4
supporting the cab. The car frame 4 is fornmed in a rectangul ar shape with a

crosshead 5 ®ndl Pontipinss oferthec FloMendp SHPPYréidy BIeRPRIasd 4 spiiiredy
upri ght

across to the pair of frame members 6A, 6B of the plank 6:
with bolts 35.
The operation of the safeties device having the above
5 construction will be described below. When the car 2 runs
downward with an abnormal speed above the normal spéed by any
reason, the governor ﬁuiley 11 stops to rotate with detecting
the abnormal speed to.stop movement of the governor rope 13.
As the car 2 continues to run downward after the movement of
10 the govefnor rope 13 stéps, the operating lever 14A is lifted
to rotate the link 14B. With rotation of the link 14B, the
lifting rods 15A, 15B connected to the lihk are lifted to
move upward the wedges 22 held in the bend portion 15E of
the lower end of the lifting rods 15A, 15B. By the movement
15 of the wedges 22, the_wedges 22 are pushed between the rail
surface of the guide rail 1 and the guide members 24, 24 to
forcibly stop the car 2 running downward further.
By the forcible stop of the car 2, as shown in FIG.Z2,
the brake loa@ Wb acts on the reaction force supporting

20 member in the side of the guide rail 1 which receives a

-+
(o]

large bending moment to the platform frame 8 contacting t

-
~J

the top surface of the reaction force supporting member 1
as a fulcrum P. However, the reaction force supporting
member 17 is not deformed since it is constructed with a
25 thick plate having a large bending rigidity and the bctn
sides are fixed to the pair of frame members 6A, 6B.

Further, the end of the reaction force supporting member .n
—_— _-——‘_ .

eet Has Been Reraced

Tl



T

4 frames 7A, 7B linking the crosshead 5 and the plank 6. Each of .1 T

crosshead and the plank conposing the car frane 4 is conposed Qt,gfpalr dT"
- frame menbers parallel to each other. A platformfrane 8 is—fixed-on-the ..}

pl ank 6 conposed of the 5 pair of frame nenbers 6A, 6B, and the cab 3 is

supported on the platformframe 8 through @ vibration insulator 9 such as

vi bration .insul ating rubber. On the other hand, a main_rope 10 is connected

to the crossHde OPRAsidies ﬁéﬂ?tﬂﬂaﬁ&%‘qglqﬂ g@@érﬁoﬂsp@ﬂﬁéﬁd19t|§ arranged

in a machi ne room
position from the fulcrum P farther than the acting

position of the brake load Wb, and the position is fixed to
the pair of frame members 6A, 6B through the moment
5 supporting_meﬁber 33. Therefore, the deformation of the
reaction force supporting member 17 can be suppressed by a
small reaction force Wr.
As is described abdve, aécording to the embodiment,
since the.brake load Wb acting on the reaction force
ib" éupporting member 17 can be received by dispersing to the
car frame.4, there'is no need to form the whole safeties
device with thick plates and consequently the weight of the
safeties device can be decreased.
On the other hand, with the upward movement of the brake
15 elements 22 with the forcible stop of the car 2, the guide
members 24, 24 are displaced in the girections apart from the
guide rail 1 by spreading out the both legs of the U-shaped
elastic object 28. At that time, the guide members 24, 24 are
f pfevented from falling from the supporting membef 20A by the
20 guide pins 31 projected upward and downward and the long
holes 32.
Although the moment supporting meﬁber 33 in the above
embodiment is a rod body having a‘reCtangular cross—-section,
a member having L-shaped cross-section or.U-shaped Cross-
25 section formed through bending a plate or of a standard
material may be employed since the reaction force acting on

the moment supporting member is small as described above.

e
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10 provided in t he upper portion of the hoistway, and @an endFESngOVEFﬂUT;
rope 13 is stretched over the governor pulley and a t ensi oniipgf ey’ 4
~installed in the bottomof the hoistway. An operating IeWer 14R ‘T'dvdtably |

12 -

l-'
H
J

supported with a shaft in the side of the car frame 4.isconnected to the
rope 13. 15 A link 14B rotatabl ¥9supported with a shaft to the

gover nor

car frame 4 is |inked to t he operatin

14A. The 4B ext ends

|
al nost over the | efigfh 6opndn &1 'atﬁth Pﬁé%g?65§ﬂgael§en nH%FﬁglPoﬁ @ﬂﬂent

portions. of

lift ds 15 h | t.h
respectively §P8552§583FW? SFnSSdlgggangggﬁg gB?Eﬁﬁgggtgéﬁgggrgﬁﬁﬁ of a

devi ces %6 ar% i nst al
rea o

Saf ety

10

15

20

25

ction rce suppgrtlng member 17 in the opposite side of
the guide rail 1 to hang downward, and the hung portion of
the moment supporting member 37 is fixed to a pair 6f frame
menbers GA, 6B using bolts 38. The other construction is the
same as that in the above embodiment, and like parts in the
figures ére indicated by the same reference characters. With
this construction, the same effect as the above embodiment

can be attained.

FIG.8 shows a further embodiment wherein a reaction

. force suppbrting member 39 is. formed by folding a steel

plate, and reinforcing members 40 formed by folding a steel
plate are properly provided in portions which the brake
load or the moﬁent acts on. The other construcﬁion is the
same as that in the above embodiment, and like parts in the
figures are indigq;gd.by the same reference characters.

With the consfruction where rigidity of the reaction
force supporting member 39 is kept by folding a steel plate
as described above, the wight of the safeties device can be
further decreased, compared With the afo;gmentioned
embodiment in which a thick plate is used for the reaction
force supporting member 17.

As having been déscribed abové, since the reaction force
supporting member is fixéd to the member composihg the car
frame to support the safeties device, the braking load acting

on the safeties device can be received by the reaction force

This Sheet Has Been Replaced

LT




at positions facing each other in the |ower end portions of: t he. Ilftlng
rods 15A, 15B.. The safety device 16, as shown in FIG 1 to F]G.S Sv,‘i
:supported to the frame nenber conposing the car frame 4 25 _theugh a-
reaction force supporting nmenber 17. The reaction force supportlng menber
17 has a groove 17G (FIG 3) facing to the ddide rail 1, and is forned of a
t hi ck plate havi ng a 5

supportlng member and then can be dispersed to the car frame.

As the result, the thlckness of the reinforcing member

composing the safeties device can be made thin and

consequently the weight of the safeties device can be made
5 light. |
As haviﬁg been described above, according to the present
invention, it is possible to obtain an elevator apparatus

having a light-weight safeties device.
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rigidity capable of sufficiently withstanding against theﬁ?%iiiél&pakﬂhgfl;ﬁ .
| oad. The reaction force supporting nmenber 17 made of a tHick phaferds. b
pl'laced between the frame nembers 6A, 6B of the plank 6, wilth=Fts=top—=-

surface touc
of the react

portion of t
above. The s
forned of_a

T
v

hed the bottom5 side of the platformframe 8. The both sides
ion force supporting nenber 172are fixed to—theframrerenbers
6A, 6B using screws 21. The safety device 16 1is suppor e

i | r
he reaction force supporting nenber 17 fixed §%h d%%%e RE: 8‘
%iﬁﬂﬁd re of supporting is as follows. That IS”“H l"ﬁHn r
glate Is fixed to, using bolt

1. An elevator apparatus comprising a car traveling upward
and downward along a pair of guide rails installed

vertically, a safeties device arrangéd in facing to said

| guide rail being fixed to a car frame supporting a cab of

10

15

20

25

the car through a platform frame, wherein

a reaction force supporting member is provided in the
ﬁpper portion of said safeties device, the reaction force
supporting member being fixed to said car frame, said
safeties device being supported by the reaction force

supporting member.

2. An elevator apparatus comprising a car traveling upward

and downward along a pair of guide rails installed
vertically, a safeties device afranged'in facing to said
guide rail being fixed to a car fraﬁe supporting a cab of
the car through a piatforﬁ frame, wherein

a reaction force supporting member is provided in the
upper portion of said safeties device, the side portion of
the reaction force supporting member being fixed to the
plank of said car frame, said safeties device being

supported by the reaction force supporting member.

3. An elevator apparatus according to claim 2, wherein the
top surface of said reaction force supporting member is

attached to the bottom surface of said platform frame.

A
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19, and hung fromt ttomsurface of the reaction force 'supporting = -
menber 17. A sup lagsh f or med of a thin plate i s connected to -
the hung end of th ' I 15 18 using a bolt 20Ab. The'piate .
t hi cknesses of the 8 and the supporting menber 20A are thin
because it is sufficient that they:-have ¥lnction to support the various i
parts of the safety device 16 to be described |ater.. 20 A nmenber  20B

is for protfeti ndaeberatebraPRArALES | 3CMAIRAErC ot 3By JheFRT $31dg

rods 15A, 15B to be described | ater and, a [ f 22_as,
el enent s, oplapk {scconstructed og a pair é?“%réhevﬁg%ggEs f£§3§53§§

each other with a spacing.

5 5. An elevator apparatus according to claim 2, wherein said
reaction force supporting member is arranged between said

pair of frame members and fixed to both of the frame members.

6. An elevator apparatus according to any one of claim 2,
'10 claim 3, claim 4 and claim 5, wherein said reaction force
supporting member is formed of a plate having a thickness

thicker than the thickness of said car frame.

7. An elevator apparatus comprising a car traveling upward
15 and downward along a pair of guide rails installed
vertically, a safeties device arranged in facing to said
guide raii being fixed to a car frame supporting a cab of
the car through a platform frame, wherein
a reaction force supporting member is integrally
20 provided in the upper portioh of said safeties device, the
side portion of the reaction force supporting member being
fixed to the plank of said car frame, said reaction force
supporting member in the opposite side to the guide rail
being fixgd to said plank through a moment supporting member.

25

8. An elevator apparatus according to claim 7, whereirn ~he
top surface of said reaction force supporting member :is

attached to the bottom.surface of said platform frame.
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e
in attaching other members, but not for directly conposing the safeties

devi ce 16. 25 The lower ends of the lifting rods 15A, .15B. hung are!
pl aced between the connecting nenber 18 and supportingﬁnenngh;zaﬂ_andtthq!
guide rail 1, and in the |ower end the bend 6 portion 15E bending in~

right angle toward the side of the guide ¥4il 1 is forned. The bend portion

15E has a groove 15G : )
9. An elevator apparatus according to any one of claim 7

and claim 8, wherein said saféties device comprises a device . |
supporting member for supporting a brake component for
emergency stop and a connecting member for connecting said
5 reaction force supporting member and said device supporting
member, said device supporting member and said connecting

member being formed of flat steel plates.
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1, and has the pair of wedges 22 in the positi.ons
rail. The wedge 22 in

to the guide rai
sur face,

facing to each other in both sides to the-gui de 5

_the side facing to the guide rail is formed parallel to the rai

and"the wedge in the opposite side is a snmooth inclining surface such that
1. 10

its upper portionis inclining to the éide of the guide rai
"On the inclining surfaces of the pajr/ f wedges 22, 22 there are contacted

plural "connected rollers 23, 23 which are held with a guide nenber 24, 24,
respectively. The guide nmenbers 24, 24 are nounted on the supporting nenber

20A, and
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: orm to the plural rollers 23 and has an inclining surface 15 par al | el
~ to inclining surface of the wedge 22:" The gui de menber 24 in the
opposite side to the roller contact surface is an upright surface. A guide
plate 24 for restricting a noving direction of the wedge 22 is provided in
t he gui de nenber 24. 20 In the vertical surface side of the guide
menber 24, 24, .there are provided a2dd@er plate 27 and a liner 26 for
msti ng the gap between the brake elenent 22 and the guide rail 1, and
e | iner 26 and the cover plate 27 are placed inside the portion of both
'egs of U-shaped el astic - object

e e ——

FIG. 2
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25 28. - The gui de nenber 24, 24 and the both |legs of U shaped elastic
object 28 are jointed with bolts 29, and the both | egs of U shaped el astic
obj ect 28 and the cover plate 27 7 ar
An el astic object 30 such as a spring is nounted between the head portion
of the bolt 29 and the both legs of U shaped elastic object 28 to pull the
gui de nenbers 24, 24 to the inside dBriA8ti on of

o
>

/

e |l oosely engaged to the bolts 29.
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5 the both |l egs of U shaped elastic object 28. A concave surface is
formed on one of the contact surfaces of the inside of the both | egs of
U-Shaped el astic object 28 and the cover plate, and a convex surface having
t he sanme curvature as the concave surface is forned on the other of 10

the contact surfaces so that the surfaces of the wedges 22, 22 facing to
the rail surface always becone paral |[g/8t o each other even if the gap

bet ween the both |l egs of U shaped el astic object 28 is displaced. Cuide
pins 31 are projected at the upper end and the 15 | ower end of the guide
menber 24, 24 upward and downward,
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respectively. At the positions facing to the guide pins 31, there are

pl aced the bending portions 18E forned by bending the upper end and the

| ower end of the connecting nmenber 18 toward the side of the guide rail 1,
and the extension 20 portion extending the supporting nmenber 20A toward

the side of the guide rail 1. In the _bend portion 18E there is a long hole
32 having a long side in the directi b 8andwi ching the guide rail 1 to be
penetrated by the guide pin 31. 25 A nmonent supporting nmenber 33 is
fixed to the upper portion of the reaction force supporting nmenber 17 in

t he

FIG. 5
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ite side of the guide rail 1 with bolts 34, and the both 8 end

- ns of the noment supporti-ng nmenber~33is fixed across to the pair of !

Lama menbers 6A, 6B of the plank 6 with bolts 35. The operation of the %
safety device having the above 5 - construction will be described bel ow. |

.-When The car 2 runs downward with an abnormal speed above the nornmal speed ;

by any . = . 6/8

FIG. 6
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the governor pulley 11 stops to rotate with detecting the abnornal
g to stop novenent of the governor rope 13. As the car 2 continues to
run downward after the novement of 10 t he governor rope 13 stops, the
operating lever 14Ais |lifted to rotate the link 14B. Wth rotation of the
link 14B, the lifting rods 15A, 15B connected to the link are lifted to
nmove upward t-he wedges 22 held=in t1¥e/8end portion 15E of the | ower end of
£ |lifting rods 15A, 15B. By the novenment 15 of the wedges 22, the
wedges~22° are ‘pushed between the rail surface of the guide rail 1 and the
gui de ‘nenbers 24, 24 to forcibly stop the car 2 running downward further.

FIG. 7
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'L By e forcible stop of the car 2, as shomn in FIG 2, the brake |oad W

' _ac the reaction force supportlng 2047 menber in the side of the guide {
|| 1 whi ch receives a | arge bendi ng nDnent to the platformfrane 8 !
“"tﬁﬂﬁ%utlng to the top surface of the.reaction force supporting nenber 17 as ;
a fulcrumP. However, the reaction force supporting nenber 17 is not
deforned since it is constructed wi8/8 25 thick plate having a |arge

bending rigidity and the both sides are fixed to the pair of frame nenbers
6A, GB Further

the end of the reaction force supporting nenber in

FIG. 8
- /1B 7B
~L. g

25




9 the opposite side of the guide rail 1 is placed at a position fromithe—
fulcrum P farther than the acting :gosiition of the brake=Foad Wi, ar
position is fixed to the pair of franme nenbers 6A, 6B -hhmugh ﬂhe nDnent 5

supporting menmber 33. Therefore, EREVATOROARPARATUS of th =

] reactlon_IoLcesf"J
supporting nmenber 17 can be suppressedﬂ%STEA%%all reactFom force W. As is
descri bed above, according to the enbodi nent,

OBJECT

The object of the present invention is to provide an

5 elevator apparatus having a light-weight safeties device.

CONSTRUCTION
An elevator apparatus comprising a car traveling upward
and downward along a pair of guide rails installed
10 vertically, a safeties device arranged in facing to the
guide rail being fixed to a car frame supporting a cab of
the car through a platform frame, wherein a reaction force
supporting member is provided'ignthe upper portion of the
safeties device, the reaction force supporting member being
15 fixéd'to the car frame, the safeties device being supported

by the reaction force supporting member.

SELECTED DRAWING FIG.1
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since the brake |oad W acting on the reaction force 10 sdbﬁ&f Fng rember
17 can be received by dispersing to the car frame 4, there i'S No né d tg 47 %i
form'the whole safety device with thick plates and consequent [9zit hE weight "2 0]
of the safety device can be decreased. On the other hand, WEh the Upward
?ﬁvenené of ;Ee brake 15 elenents 22 with the forcible stop of the car 2

e guide nenbers_24, 24 ar ISPl in the directions apart fromthe
guide rail 1 by EB?%%ﬂ?ﬁgT t9¥§§N§g$ﬁ | egs of the U-shaped el astic object

28. At that tine, the guide ne ] evented fromfalling from
the supporting menber 20A by tﬂgﬁﬁéAféR APpRRETHS g

BACKGROUND-OF THE INVENTION
S FIELD OF INDUSTRIAL APPLICATION
The present invention relateé to én elévator apparatus
and, more particularly, to an elevator apparatus having a

safety device.

10 DESCRIPTION OF PRIOR ARTS

A conventional safety device in an elevator apparatus
is fixed to the bo;tom portion of a car frame, supporting a
car, facing and projecting toward a guide rail as disclosed
in Japanese Ufility'Model Application Laid-Open No.50-11249

15 (1975) or Japanese Utility Model Publication No.49-36192
(1974) .

In the saféty device described above, since the
projecting portion receives a large braking load and bears a
large bending moment at emergency stop, it is required to

20 have a sufficient bending rigidity against the braking load
acting on the projecting portion and to thicken the |
reinforcing member composing the safety device, which
leads to a problem to make ‘the overall weight of the
safety device heavy. Especially in a large scéle ultra-

25 high speed elevator apparatﬁs, there is a problem that the
ratio of the weight of a safety . device to the total

weight of a car becomes large.



20 QU|de pins 31 projected upward and downward and the | ong holes 32

Al t hough the nonent supporting nenber 33 in the above enbodi ment Sna’deb
body having a rectangul ar cross-section, a nmenber having L-shapéd -
cross-section or U shaped cross- 25 section %orned t hr ough bendlng a
plate or of a standard material may be enpl oye@ since the reaction force

acting on the @”gtnntn[pSFUQp8£.t&.ﬂg Mﬁhbﬁ smal | as described above.

An object of the present invention is to-provide an
elevator apparatus'having a light-weight'safety device.
In order to atfain the above object, according to the
5 present invention, there is provided an elevator apparatus
comprising a car travelling upward and downward along a pair

of guide rails installed vertically, a safety device

arranged in facing relationship to the guide rail being
fixed to a car frame supporting a cab of the car through a
platform frame, wherein a reaction force supporting member

10 is provided above the safety device, the reaction force
supporting member being fixed to the car frame, the safety
device being supported by the reaction force supporting
member.

15 According to the conétruction described above, since the

safety device is supported by the reaction force supporting
member fixed to the car frame, it is possible that most of
the braking load acting at emergency stop is received with
the reaction force supporting member and the braking load is
20 dispersed to the car frame through the reaction force
supporting member. As the result, the thickness of the
reinforcing member composing the safety device can be made
thin and consequently the height of the safety device can
be made light.
25.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a front view showing an embodiment of a



10 FI'G 6 and FI G 7 show anot her enbodi mrent wherein a nonment Suppoit] .o 199
menber 37 is connected to the bottom surface of a reaction force 2&%3@%&1%& -
menber 17 in the opposite side of the guide rail 1 to hang dowhward; “and™ *
the hung portion of 5 t he nonent supporting nber 37 is fixed to a pair

~of frame nenbers 6A, 6B using bolts 38. The other construction is the same

as that in the aboyggpbodqanly o3ndy! e BRGks abBakleull 4h g2cBidance with

i ndi cated by the Sane Teference characters. I s construction, the

sane effect as the aboue G IRRoHQ  can be attained.
| ) FIG.2 is a cross—-sectional view being taken on the plane
of the line II-II of FIG.l.
5 FI1G.3 is a plan view of FIG.l.

FIG.4 is a conceptual view showing the whole of an

elevator apparatus in accordance with the present invention.
FIG.5 is a side view showing a car of an elevator

apparatus in accordance with the present invention.

10 FIG.6 is a view equivalent to FIG.2 showing another
embodiment of a safety device of an elevator apparatus in
accordance with the present invention.

FIG.7 is a plan view of FIG.6.
FIG.8 is a view equivalent to FIG.1 showing a further

15 embodiment of a safety device of an elevator apparatus in

accordance with the present'invention.

DESCRIPTION OF EMBODIMENTS

| An enmbodiment of a safety device of an elevator
20 apparatus- according to the present invention will be

described below, referring to FIG.1l to FIG.S.

As shown in FIG.4 and FIG.5, a car 2 is guided so as to '
be capable of travelling upward and downward along a pair of
guide rails 1 vertically-insﬁalled. The car 2 is composed of

25 a cab 3 and a car fiame 4 subporting the cab. The car frame
4 is formed in a rectangular shape with a crosshead 5 and a

plank 6 vertically spacing each other and a pair of upright



FIG.8 shows a further enbodi nent wherein a reaction force supportl ﬁ
39 is formed by folding a steel plate, and reinforcing menber $:240.. %g ’
fofding a steel plate are properly provided in portions Mhlcﬁm%hekbﬁak&-iE-"—nj
|l oad or the moment acts on. The other construcjion is the same as that in
t he above enbodiment, and like parts in the figures are indicated by the

same reference C*l%%@;erm Ve W StNE g e 6l s@healdese aniddittiet 1@ K hseo Each

reaction force supporfing ‘mermber 39 is kept by folding a steel plate 2

as described aboyx tHie WRiHHead drite t3rf ?Jtl\énk ¢RMipoR iR the idant fo'rame 4 is

decr eased, conpared with the aforenentioned
composed of a pair of frame members parallel to each other.

.................

A platform frame 8 is fixed on the plank 6 composed of the
5 pair of frame members 6A, 6B, and the cab 3 is supported on
the plétform frame 8 through a vibration insulator 9 such as
vibration insulating rubber. On the other hand, a main rope
10 is connected to the crosshead 5 to suspend the car 2.
| A governor pulley 11 is arranged in a machine room
10 provided in the upper portion of the hoistway, and an endless
governor rope 13 is stretched over the governor pulley and a
tension pulley 12 installed in the bottom of the hoistway. An
operating lever 14A rotatably supported with a shaft in the
side of the car frame 4 is connected to the governor rope 13.
15 A link 14B rotatably'supﬁorted with a shaft to thé car frame
4 is linked to the operating lever 1l4A. The link 14B extends
almost over the length of the width of the crosshead 5, and
the top end portions of lifting rods 157, 15B hung along the
upright frames 7A, 7B respectively are pivotally jointed to
20 the both ends of the link. Safety devices 16 are installed
at positions facing each other in the lower end portions of
the lifting rods 15a, 15B.
The safety device 16, as shown in FIG.1l to FIG.3, is
supported to the frame member éomposing the car frame 4
25 through a reaction force supporting member 17. The reaction
force supporting member 17 has a groove 17G (FIG.3) facing to

the guide rail 1, and is formed of a thick plate having a



4

enbodi ment in which a thick plate is used for the reaction for¢e supportlng
menber 17. As haV|ng been descri bed above, since the reaction.fagree. Qﬁ] MAR 1997
'supporting nember is fixed to the menber conposing the car frame=to—support-—=—=
the safety device, the braking load acting qn the safety devi ce can be
received by the reaction force 11 supporting nenber and then can be

di spersed to thergghiditgmeapable of sufficiently withstanding against the
large bfaking load. The reaction force supporting member 17
made of a thick plate is placed between the frame members 6A,
6B of the plank 6, with its top surface touched the bottom

5 side of the platform frame 8. The both sides of the reaction
force supporting member 17 ére fixed to the frame members 6A,
6B using screWs 21.
The safety device 16 is supported in the lower portion
of the reaction force supporting member 17 fixed as described

10 above. The structure of supporting is as follows. That is, a
link member 18 formed of a thin plate is fixed to, using bolt
19, and hung from the bottom surface of the reaction force
supporting member 17; A supporting member 20A formed of a
thin plate is connected to the hung end of fhe link member

15 18 using a bolt 20Ab. The plate thicknesses of the link
member 18 and the supporting member 20A are thin because it
is sufficient that they have function to support the
various parts of the safety device 16 to be described
later.

20 A member 20B is for protecting a bend portion 15E in the
lower portions of the lifting rods 15A, 15B to be described
later and a pair of wedges 22 as brake elements, or for usé
in attaching other members, but not for directly composing
the safeties device 16.

25 The lower ends of the lifting rods 15A, 15B hung are
placed between the connecting member 18 and supporting member

20A and the guide rail 1, and in the lower end the bend



s

As the result, the thickness of the reinforcing menber conpoging"the R
safeties device can be made thin and consequent |y the weight :bf. theg wmmym07

dévi ce can be nade 5 l'ight. As having been described above, lacéordi’ gt
the present invention, it is possible to obtagn an el evator apparatus
havi ng a Ilght wei ght safety device. 12

. portipn 15E bending in right angle toward the side of the
guide rail 1 is formed. The bend portion 15E has a groove 15G
facing to the guide rail 1, and has the pair of wedées 22 in
the positions facindnto each other in both sides to the guide

5 rail.

The'wedge 22 in the side faciﬁg to the guide rail is
formed parallel to the rail surface, and the Qedge in the
opposife side is a smooth inclining surface such that its
upper ﬁortion is inclining to the side of the guide rail 1.

10 "On the inclining surfaces of the pair of wedges 22, 22
there are contacted plural connected rollers 23, 23 which are
held with a guide member 24, 24, respectively. The guide |
mémbers 24, 24 are mounted on the supporting member 20A, and
contact to the plural rollers 23 and has an inclining surface

15 lparallel to the inclinigg surface of the wedge 22. The guide
member 24 in the opposite side to the roller contact surface
is an upright surface. A guide plate 24 for restrictipg a
moving direction of the wedge 22 is provided in the guide
member 24.

20 In the vertical surface side of the guide member 24, 24,
there are provided a cover plate 27 and a liner 26 for
adjusting the gap between the brake element 22 and the guide
rail 1, and the liner 26 and the cover plate 27 are placed
inside the portion of both legs of U-shaped elanic object

25 28. The guide member 24, 24 and the both legs of U-shaped
elastic object 28 are jointed with bolts 29, and the both

legs of U-shaped elastic object 28 and the cover plate 27



CLAI M5 1. An el evator apparatus conprising a car arranged for t Wf :
upward and downward along a pair of guide rails installed vePate c 2ay |
sdf et'y device arranged 5 in facing relationship to said guFﬂ%~fa+T Mherein—~J
the safety device is disposed between a pair qf franme nenbers forn1ng a

pl ank of a car frame supporting a cab of the gar t hrough a platformfrane,

d t f ' f k€,
10 the react | on RGFcHSERRbS: PRQORanRR: the RELFF 20 RN Cel aFL Rl Fheceng®
supporting the S%LSBVaQGX'ESriﬂgh ;hﬁaugted between the head portion of the

bolt 29 and the both legs of U-shaped elastic obﬁect 28 to
pull the guide membérs 24, 24 to the inside direction of
5 the both legs of U-shaped elastic object 28. A concave
surface is formed on one of the contact surfaces of the
inside of the both legs of U-shaped elastic object 28 and
the cover plate, and a convex surfacé having the same
curvature as the concave surface is formed on the other of
10 the contact surfaces so that the éurfaces of the wedges 22,
22 facing to the rail surface always become parallel to
each other even if the gap between the both legs of U-
shaped elastic objeét 28 is displaced.
Guide pins 31 are projected at the upper end and the
15 lower end of the guide member 24, 24 upward and downward,
respectivély. At the positions facing to the guide pins 31,
there are placed the bending portions 18E formed by bending
the upper end and the lower end of the connecting member 18
toward the side of the guide rail 1, and the extension
20 portion extending the supporting member 20A toward the side
of the guide rail 1. In the bend portion 18E there is a
long hole 32 having a long side in the direction
sandwiching the guide rail 1 to be penetrated by the guide
pin 31. | |
25 A moment supporting member 33 is fixed to the upper
portion of the reaction for;e supporting member 17 in the

opposite side of the guide rail 1 with bolts 34, and the both
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reaction force caused by operation of the safety device is Mnahéﬁitted to T

the car frame through the reaction force supporting menber. BlS 2.

el'evator apparatus according to claim1, wherein the reacti

- fQ @thN‘ﬁﬁi .......
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supporting nmenber is fixed to a franme nenber Ef t he pl ank of-sai-d=car - f:rame==

~which is adjacent a lateral side of the react

on force supporting nmenber.
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reaction force sUpp
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with bolts 35.
The operation 6f the gafety device having the above

construction will be described below. When the car 2 runs

downward with an abnormal speed above the normal speed by any

reason, the governor pulley 11 stops to rotate with detecting

the abnormal speed to stop movement of the governor rope 13.

As the car 2 continues to run downward after the movement of

the governor rope 13 stops, the operating lever 14A is lifted

to rotate the link 14B. With rotation of the link 14B, the
lifting rods 15A, 15B connected to the link are lifted to
move upward the wedges 22 held in the bend portion 15E of

the lower end of the lifting rods 15A, 15B. By the movement

'of the wedges 22, the wedgés 22 are pushed between the rail

surface of the guide rail 1 and the guide members 24, 24 to
forcibly stop the car 2 running downward further.

By the forcible stop of the car 2, as shown in FIG.2,

. the brake load Wb acts on the reaction force supporting

member in the side of the guide rail 1 which receives a
large bending moment to the platform frame 8 contacting to
the top surface of the reaction force supporting member 17

as a fulcrum P. However, the reaction force supporting

- member 17 is not deformed since it is constructed with a

thick plate having a large bending rigidity and the both
sides are fixed to the pair of frame members 6A, 6B.

Further, the end of the reaction force supporting member in
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4. An el evator apparatus according to any one of the precedtng cralns
wherein the top surface of said 25 reaction force supportlng nenbzﬁb@@$>1qﬂ

attached to the bottomsurface of said platformfranme. 5. ! An>el
apparatus according to any one of the precedlgg cl ai s, mhere1n ‘sai -
reaction force supporting 13 nenber is formed of a plate havi ng a

thickness thickelp, opposite side of the guide rail 1 is placed at a

position from tbe fulcrum P farther than the acting
position of the brake load Wb, and the position is fixed to
the pair of frame mehbers 6A, 6B through the moment
5 supporting member 33. Therefore, the deformation of the
'reactioanorce supporting member 17 can be suppressed by a
small reaction force Wr.
| As is described above, according to the embodiment,
since the brake load Wb acting on the reaction force
10 supporting member 17 can be received by dispersing to the
car frame 4, there is no need to form the whole safety
device with thick plates and consequently the weight of the
safety device can be decreased.
On the other_hand, with the upward'movement of the brake
15 elements 22 with the_forcible stop of the car 2, the guide
members 24, 24 are displaced in the directions apart from the
guide rail 1 by spreading out the both legs of the U-shaped
elastic object 28. At that time, the guide members 24, 24 are
prevented from falling from the supporting member 20A by the
20 guide pins 31 projectéd upward and downward and the long
holes 32.
Although the moment supporting member 33 in the above
embodiment is a rod body hébing a rectangular cross-section,
a member having L-shaped cross-section or U-shaped cross-
25 section formed through bending a plate or of a standard
material may be employed since the reaction force acting on

the moment supporting member is small as described above.
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than the thickness of said car franme. 6. An el evat or apparq&us accardlng'
to any one of the preceding clains, further conprising a MOMENt  Supg tMAR; 97
5 frerber fixed to the reaction force supporting nmenber and t B Dplaank; > th A
nonent supporting nmenber being fixed to a S|de portlon of th -reae%ron"‘ -
force supporting nenber opposite to a side t héPeof adjacent the guide rai

'So as to resist a for pl he_ 10 reactlon
force supporting rrenb'g:&c{tﬁ’z ntﬁier%ﬁz&l gotr;g’(‘? %rtp n WhEFed e FuZefent
by operation of %%%ﬁ%?%?ﬁ% %%%E%% 37 is connected to the bottom surface of a

reaction force supporting member 17 in the opposite side of
the guide rail 1 to;hang downward, and the hung poftion of

5 the moment supporting member 37 is fixed to a pair'of frame
members 6A, 6B using bolts 38. The other construction is the
same as that in the above embodiment, and like parts in the
figuxes are indicated by the same reference characters. With
this construction, the same effect as the above embodiment

10 'can be attained.

FIG.8 shows a further embodiment wherein a reaction
force supporting member 39 is formed by folding a steel
plate, and reinforcing members 40 formed by folding a steel
plate are properly provided in portions which the brake

15 load or the moment_agts on. The other constrﬁCtion is the
same as that. in the ébévé émbodiment, and like parts in the
figures are indicated by the same reference characters.

With the construction where rigidity of the reaction
force supporting member 39 is kept by folding a steel plate

20 as described above, theweight of the safety device can be
further decreased, compared with the aforementioned
embodiment in which a thick plate is used for the reaction
force supporting member 17:

As having been described above, since the reaction force

25 supporting member is fixed to the member composing.the car
frame to sﬁpport the safety -device, the braking load acting

on the safety <device can be received by the reaction force



wherein said safety device conprises a 15 supporting member fior su poréﬁﬂswy
brake conponents of the device used for an energency stop, aqpcéwégﬁn%”hiﬁﬁ _______
menber connecting said reaction force supporting nenber and said-=supporti ag =
menber, said supporting menber and said connedting menber being fornmed of

steel plates. 2-Osuppcrting member and then can be dispersed to the car frame.

7. 'An el evator apparatus according to-any one of the precedi

As the result, the thickness of the reinforcing member
lcomposing the safeties device can be made thin and
cbnsequently the weigﬁt of the safety device can be made
5 light. |
As having been described above, according to the present
invention, it is possible to obtain an elevator apparatus

having a light-weight safety device.
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CLAIMS
1. An elevator apparatus comprising a car arranged for
travelling upward and;downward along a pair of guide
rails installed vertiéally, and a safety device arranged
in facing relationship to said guide rail, wherein the
safety_device is disposed between a pair of frame members
forming a plank of a car frame supporting a cab of the
car through a platform frame, and a reaction force
supporting member is provided above the safety device,
the reaction force supporting member being fixed to said
car frame and supporting the safety device such that a
reaction force caused by operation of the safety device
is . transmitted to the car frame through the reaction
force supporting member.
2. An elevator apparatus according to claim 1, wherein
the reaction force supporting member is fixed to a frame
member of the plank of said car frame which is adjacent a
lateral side of the reaction force supporting member.
3. An elevator apparatus according.to claim 1 or claim
2, wherein said reaction force supporting member is
arranged between said pair of frame membefs forming the
plank and is fixed to both of the frame members.
4. An elevator apparatus according to any one of the
preceding claims, wherein the top surface of said
reaction force supporting member is attached to the
bottom surface qf said platform frame.
5. An elevator apparatus according to any one of the

preceding claims, wherein said reaction force supporting

AR
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hember is formed of a plate having a thickness thicker
than the thickness of said car frame. |

6. An elevator apparatus according to any one of the
preceding claims, further comprising a moment supporting
member fixed to the reaction force supporting member and
the plank, the moment supporting member being fixed to a
side portion of the reaction force supporting member
opposite to a side thereof adjacent the guide rail, so as
to resist a force resulting from a moment applied to the
reaction force supporting member when being acted upon by
the reaction force caused by operation of the safety
device.

7. An elevator apparatus éccording to any one of the
preceding claims wherein said safety devicé comprises a
supporting member7for.supporting brake components of the
device used for an emergency stop, and a connectiﬁg
member connecting said reaction force supporting member
and said supporting member, said supporting member and

said connecting member being formed of steel plates.

e
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ELEVATOR APPARATUS

ABSTRACT

OBJECT

The object of the present invention is to provide an
elevator apparatus having a light-weight safety device.

CONSTRUCTION

An elevator apparatus comprising a car travelling
upward and downward along a pair of guide rails installed
vertically, a safety device arranged in facing
relationship to the guide rail being fixed to a car frame
supporting a cab of the car through a platform frame,
wherein a reaction force supporting member is provided
above the safety device, the reaction force supporting
member being fixed to the car frame, the safety device
being supported by the reaction force supporting member.

FIG. 1



