Fl &xi b'l'e El evat or Hi tch BACKGROUND OF THE | NVENTI ON 1. Field of the

| nvention The invenfion retat es in general to a flexible elevator hitch and .

nore specifically 5 to an apparatus for mnimzing the nonents and
vibrations transmtted to an el evator car. 2. Description of the rel ated

arts Generally, an elevator car is supported by several wire ropes that
attach at a first -1-

Flexible Elevator Hitch
BACKGROUND OF THE INVENTION |
L. Fiel(i of the Invention
The invention relates in general to a flexible elevator hitch and more specifically
5 to an apparatus for minimizing the moments and vibrations transmitted to an elevator

car.

2. Description of the related arts
Generally, an elevator car is supported by several wire ropes that attach at a first
10 end to a car, passes over a drive sheave, and attach at tile other end to a counterweight.
In 2:1 roping arrangements, however, the wire ropes terminafe at a dead hitch plate at
the top of the hoistway and each rope attach to the car or counterweight by means of a
sheave rotatably mounted thereon.
Elevators employing 2:1 roping arrangements having a car sheave m;)unted to
15 the top of a car experience a torque and vibrations associated with hprizontal and vertical
rope movements. These moments and vibrations are transmitted to .the car, often
amplified in magnitude, via a rigid member used to connect the sheave support structure
to the car. In additi;)n, torque ;ribrations created by tﬂe drive mechanism produce noise
which is also transmitted to the car through the rigid member. Unfortunately, both the
20 vibrations and the noise are extremely difficult to isolate when using only a rigid member
to connect the support structure to the car, and attempting to minimize these problems

can be expensive.



10+ end to a car, passes over a drive sheave, " and attach anﬂBmHEﬁHHKSBEE
end to a counterweight. In 2:1 roping arrangenents, however, ||t he mREELﬁ@@@s
terminate at a dead hitch plate at.the top ofthe hoistway and=eacH- Tope
attach to the car or countermelght_by means of a sheave rotatably nounted
thereon. Elevators enploying 2:1 roping arrangenents having a car sheave
nmounted to 15 the top of a carzexperlence a torque and vibrations
associated with horizontal and vertical rope novenents. These nonents and
-vibrations are transmtted to the car, often anplified in magnitude, via a
rigid menber used to connect the sheave support structure

SUMMARY

Itis an oﬁject of this invention to minimize the moments transmitted through the

sheave suppbrt structure. |
5 It is a further object of this invention to reduce the vibrations transmitted through
the sheave support structure.

It is a further object of this invention to reduce car noise.

According to the invention, an elevator having a car suspended by a rope
comprises a sheave for receiving the ropes, a structure _for rotatably supporting the

10 sheave, and a flexible member for attaching the structure to the car which minimizes the
transference of moments from the structure to the -car.

According further to the invention, the means which mounts the flexible member
to the support structure includes a damping material which reduces vibration and noise
transmissions from the sheave support structure to the car.

15 According to a feature of the invention, hitch springs are pla;ced at the top and
bottom of the flexible member thereby isolating low frequency vibrations in the vertical
direction.

According to another embodiment of the invention, an attachment for
suspending a body from a fope, where the attachment attaches a support rotatably

20 holding a sheave to the body, comprises: a first end portion attaching to the support, a

second end portion attaching to the body, and a flexible member connecting the first end
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T




‘tosthe car. In addition, torque vibrations created by the dri Th Tg BEEN
“produce noise which is also transmtted to the car through thetigi A :

nmenber. Unfortunately, both the 20 vi brations and the noise are
extrenely difficult to isolate when using only a rigid menber to connect

t he support structure to the car, andzattenpting to mnimze these problens
can be expensive.

to thg ser;ond end, where the member flexes to minimize the transference of moments
from the structure to the body.

These and other features and advantages of the present invention will be
apparent from the specification and claims and from the accompanying drawings which

5 illustrate an embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a perspective view of an elevator with 2:1 roping;

Fig. 2 shows a side plan view of an embodiment of the present invention as

10 shown in Fig. 1.

Fig. 3 shows a front plan view of an embodiment of the present invention as
shown in Fig. 2; |

Fig. 4 shows a top plan view of an'embodiment of the present invention as
shown in Fig. 2.

15
BEST MODE FOR CARRYING OUT THE INVENTION

Referring to FIG. 1, an el_evator 7 includes two major movable components, an
elevator car 9 and a counterweight 11, which are mounted in the hoistway of a building
for guided vertical movement between predetermined travel limits. A drive means 13 is

20 disposed to drive the elevator car and its counterweight via a sheave and rope
arrangement which includes a traction or drive sheave 15, a secondary sheave 17, and a

plurality of wire ropes shown generally at 19, as is known in the art. In 2:1 roping
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; Substitute sheet - 14/12/96 2 It is an object of this invention to mninize
‘the nonents transmitted through the sheave support structure. It is a
“further object of this invention to reduce the vibrations transmtted
“through the sheave support structure. It is a further object of this

i nvention to reduce car noise. According to the invention, there is
provided a flexible elevator hitch Hh6ihg a car

arrangements like that shown in FIG. 1, the ropes terminate at a dead hitch plate 21 in

the overhead above the hoistway and the ropes attach to the car or wunt@dght by

means of sheave support structure 23. The sheave support structure is of the type =

conventionally used in 2:1 roping arrangements having a rigid member, and is adapted
5 for use with the present invention.

An embodiment of the present invention is described with reference to FIGS. 1-
4, AsshowninFIG. 1and 2, an apparatﬁs for suspending an elevator car 9 from the
sheave support structure 23 comprises: a plurality of flexible members 25, and an upper
mounting assembly 27 and lower mounting assembly 29 attaching the flexible members .

10 to the sheave support structure and to the crosshead 31.

Referring to FIGS 2-4, the sheave support structure 23 is connected to the
crosshead 31 using six flexible members 25. The flexible members are long threaded
rods made of hardened steel or other material having the appropriate strength and
flexibility. The diameter of the flexible member varies depending on the load which it is

15 to sustain but normally ranges from one-half inch to one inch. In addition, the flexible
member must be sufficiently flexible, as one of ordinary skill in the art would readily
appreciate given the teachings of this invention, to absorb the moments introduced on
the sheave support structure. The flexibility of these members derives from their long,
thin shape and differs from previous designs which use only a s_ingle rigid member having -

20 a much larger diameter.

Referring to FIGS. 2 and 3, a means for mdu_nting the flexible member 25

comprises: an isolation material 33, a top hitch plate 35, a bottom isolation plate 37, a



suspended by a rope in a 2:1 hoisting arrangenent, said el evator hitch
conprising a sheave assenbly for receiving the rope laterally, sai d sheave
assenbly including first and second spaced apart sheaves having parall el
axes of rotation, a structure for rotatably supporting the sheaves, said
car being suspended fromsaid structuye by a plurality of flexible menbers
to transference of nonments fromthe structure of the car. Preferably, the
means whi ch nounts the flexible nmenber to the support structure includes a

gﬁggivgg ] gglgg; 't a's tbpﬁéﬁtgf@%{s t@g,éa@ggfrig&i, Q%irsd Rfdic ARY A3€ alsbAE Mok 4SS a pfREBHbRe
nut 47, a spherical washer 49, and mounting bolts 51. At the upper mounting assembly
27,. ;he top hitch platé 35 and the bottom isolation plate 37 serve as surfaces to hold the
isblation material 33. The bottom isolation plate is fastened to the top 57 of the sheave
5 | support structure 23 using mounting bolts 51, however the bolts do not traverse through
the isolation material or the top hitch plate. The bolt head 53 is disposed in recess 55,
thus preventing contact between the bolt and the isolation material. A spring 41 which
fits over the flexible member 25 is seated against the top hitch plate and is held in place
using a pair of first lock nuts 43 threaded to the top of the flexible member. Each spring
10 will normally be (equired to withstand 500-1000 pounds per inch, however they must
collectively bear the weight of the car and therefore this amount could vary depending on
the load weight and number of springs used.
At the lower mounting aséembly 29, the bottom hitch plate 39 and crosshead 31
serve as the surfaces for holding the isolation material 33 and are connected together
15 using mounting bolts 51. The isolation material is made of Fabdel@ which is -
manufactured by Fabreeka International, Inc. of Soughton, Massachusetts, and has
grooves in two directions, however any other material having the appropriate isolation
characteristics which serve to absorb vibrations and reduce noise may be used. In
addition, a protection nut 47 anchored in position by a éair of second lock nuts 45 is
20 threaded to the flexible member 25 and is situated just abeve the bottom hitch plate 39 to

block any upward vertical movements which may occur. The flexible member is fixed to



“lIt7is also preferred that hitch springs are placed at the top and bot t om of -
~the flexible menber thereby isolating | ow frequency vibrations in the
vertical direction. According to another enbodi nent of the invention, an
attachnment for suspending a body froma rope, where the attachnment attaches
a support rotatably holding a sheave to the body, conprises: a first end
portion attaching to the support, a sécend end portion attaching to the
body, and a plurality of flexible nenbers each connecting the first end to

the second end, VR&idtohHcHBBIRSHifh f JpR&RE] Washéi99iheld4e plabiewith P e Rk Of
nonents fromthe structure to the body. These and otﬂer features and

advantages of the prgs t%lrl];[ alloBr3the RLkitd nbmBS sGRPBERBH th rtate.

Referring to FIGS. 2-4 the advantages of the present system can be seen. One
advantage of the present invention derives from its ability to be customized to particular
5 embodiments in an inexpensive manner. For instance, the use of multiple flexible
members allow springs to be attached in any combination to the ends of the flexible
members in order to isolate low frequency vibrations in the vertical direction. The actual
number of flexible members used to minimize the moments can also be varied depending
on the expected load weight of a given _embodiment. In addition, since threaded flexible
10 members are commercially available, their size and length can be easily customized for a
particular system and the threads allow for an inexpensive way to fasten the rods at any
point using standard lock nuts.
Other advantages also accrue by using multiple flexible members in connecting
the sheaves support structure to the car since this arrangement allows for isolation
15 material to be used in mounting the flexible members. Prior designs!using only a single
rigid connector made it extremely difficult and expensive to isolate the noise and
vibrations transmitted through the sheave support structure since there was no place to
apply an isolation matenal However, the present design provides for a relatively simple
and inexpensive way to minimize these problems. The isolation material can be made of

20 Fabcel®, which has advantages over other materials since its bi-directional groves allows

for more flexibility in absorbing vibrations than other material such as flat rubber.



~the specification and clains and fromthe acconpanyi ng draw ngs which
illustrate an enbodi ment of the invention. BRI'EF DESCRI PTI ON OF THE _

DRAW NGS Fig. 1 shows a perspective view of an elevator with 2:1 roping;

Fig. 2 shows a side plan view of an enbodi nent of the present invention as

shown in Fig. 1; Fig. 3 shows a front .plan view of an embodi nent of the
present invention as shown in

Although the invention has been shown and described with respect to a best
mode embodiment thereof, this invention works with any suspended body roped 2:1 and
it should be 1;nderstood by.( those of ordinary skill in the art, that various emission,
changes and additions in the form and detail thereof may be made withqut departing

5 from the spirit and scope of the invention.
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enbodi ment of the I“:Ill n as shown in Fig. 2. BESTIWODE RERLACED
CARRYI NG QUT THE ng to FIG 1, an elevator hitch 7 Tncludes
two maj or novabl e corrponents *an ' '
-8 -
I Claim:

1 L A flexible elevator hitch having a car suspended by a rope, said elevator hitch

2 comprising: |

3 | a sheave for receiving said ropes,

4 a structure for rotatably supporting said sheave, and

5 flexible member for attaching said structure to said car, said member minimizing

6 transference of moments from said structure to said car.

7

1 2. The flexible elevator hitch of claiﬁ 1 further comprising:

2 means for attaching said flexible member to sald structure and said car, and for

3 isola?ing said flexible member from said structure and said car to minimize the

4 transference of noise and vibration to said car.

5 .

1 3. The flexible elevator hitch of claim 2 wherein said member for attaching

2 comprises:

3 a damping material.

4

1 4 The flexible elevator hitch of claim 2 wherein éaid member for attaciﬁng

2 comprises:

3 | a spring.

4
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elevator car.9 and a counterweight 11, which are nounted in th@HIDEEERRHASBEEN
a buil di ng for quided vertical --novenent between predeterm ned|trav@&EPLACED '
| I|m ts. Jl“ﬁ rII EJE JJfMEl sposed to drive the el evator caf 5= ;

count er\Ael ghtt d rope arrangenent which includes a traction .
or drive sheave 15 a secondary sheave 17, and a plurality of wire ropes
shown generally at 19, as is known in-the art. In 2:1 roping

1 5. An attachment for suspending a body from a ropé, said attachment attaching to
2 said body a support rotatably holding a sheave through which said rope passes, said

3 attachment comprising:

4 a first end portion attaching to said support,

5 ' a second end portion attaching to said body, gnd

6 a flexible member connecting said first end portion to said second end portion,
7 said member flexing to minimize transference of moments from said structure to said

8 body.
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arrangements |ike that shown in FIG 1, the ropes ternmi natel|aTH® hezd H$ BREN
plate 21 in the overhead above the hoistway and the ropes atitach fertHe=Bar
or counterwei ght by nmeans of sheave support structure 23. Thé-sfreave

support structure'is of the type conventionally used in 2:1 roping
arrangenents having a rigid nenber, and is adapted 5 for use with the
present invention. An enbodi nent of the present invention is described with
reference to FIGS. 1- 4. As shown in FIG: 1 and 2, an apparatus for
suspendi ng an el evator car 9 fromthe sheave support structure 23

conprises: a plurality of flexible menbers 25 hSupper

5 ,
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untlng assenbly 27 and | ower nounting assenbly 29 attachlng e
menbers 10 to the sheave support structure and to the cro sﬁbﬁﬂﬂﬂiJ HAS BEE!
Referring to FIGS 2-4, the sheave support structure 23 is conngcted RETENGED
crosshead 31 using six flexible menbers 25. The flexible menbers are 1 ong
t hreaded rods made of hardened steel or other material having the
appropriate strength and flexibility. The dianmeter of the flexible nmenber

vari es depending on the load which it is 15 -~ to sustain but normally
ranges fromone-half inch to one inch. 2n addition, the flexible nmenber
must be sufficiently flexible, as one of ordinary skill in the art would
readily
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appreC|ate given the teachings of this invention,
i ntroduced on the sheave support structure.
menbers derives fromtheir |ong,
desi gns which use only a single rigid nmenber
dianeter. Referring to FIGS. 2 and 3, a meg

ns for
menber 25 conprises: an isolation materi al

- The erX|b|I|ty

thin shape and differs fromprevious—
havi ng 20
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R D
-5- bottom hitch plate 39, a'spring 41, a first lock nut 43, a second lock

nut 45, a protection nut 47, a spherical washer 49, and mount i ng Pkt HAS BES
At the upper nounting assenbly 27, the top hitch plate 35 and tle botanLAnED

i sol ation plate 37 serve as surfaces to hold the isolation mate
bottomisolation plate is fastened to the top 57 of the sheave 5

support structure 23 using nounting bolts 51, however the bolts do not
traverse through the isolation naterlal 2r the top hitch plate. The bolt

head 53 is disposed in recess 55,
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thus |5réventi'ng contact between the bolt and the isol ation nptrarg sHEETHAS BEEN
spring 41 which fits over the flexible menber 25 is seated apai nsREPLACEDD

hitch plate and is held in place using a pair of first |ock "Wes~43
‘threaded to the top of the flexible nenber. Each spring 10 wil |

normal ly be required to withstand 500-1000 pounds per inch, however they
must col |l ectively bear the weight ABsTR&ctar and therefore this anmount
coul d vary depending on the | oad wei ght and nunmber of springs used. At the
| ower mounting assenbly 2FLEXIBLEEIEVATOR HiT@Ht e 39 and crosshead 31
serve as the surfaces for holding the isolation material 33 and are

connected toget her An elevator having a car suspended by a rope in a 2:1 roping arrangement has a

she_ave for receiving the ropes and a structure for rotatably supporting the sheave. A
flexible member is used to attach the structure to a car, which minimizes the transference
5 of moments from the structure to the car. In addition, a damping material is used in
mounting the flexible meml;er to the car and support structure which reduces vibration
and noise transmissions. Springs are also placed at the top and bottom of the flexible

member to isolate low frequency vibrations in the vertical direction.

Fig. 1 to accompany abstract when published
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BEPDLACEMENT SHEET

oweiad AN 19

i °° usi ng mounting bolts 51. The isolation material is
Fabcel [err] which is manufactured by Fabreeka |International,
Sought on, Massachusetts, and has grooves in two directions,

other material having the appropriate isolation characteri st CIT SEerve

to absorb vibrations and reduce noise may be used. In addition, a
protection nut 47 anchored in po npn]byl,és pai r of REsAEEMECEhdbtt 34596 S
20 threaded to the flexible nefiber 25 and isggituated just above the
bottom hitch plate 39 to bl ock any upward y&ftHcal novenents which may
occur. The flexible nenber is fike . '

-—7
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pdir of f

to rotate.

be seen.

fﬁe bottom hitch plate with a spherica
thus allowing the flexible menb

Referring to FIGS. 2-4 the advantages of the pre

irst lock nuts 43,

One advant age of the present

be custom zed to particular 5

For instance, the %F%t?f irltlple fle

27

N

washer 49 hel d n“%’i"ﬁCEME%SHEET

:PI"IEfﬁ

i nvention derives fromits ablllty to
xgdlnents i n-an inexpensive nmanner.

bl e Replacement Sheet 3/1/96
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nEnbéfs allow springs to be attached in any conbination to-t cRERACTIMENT, SHEET -

flFexi bl e menbers in order to isolate |ow frequency vibrationg Ln th@ f
vertical direction. The actual nunber of flexible menbers us db%8"nfﬁ%ﬁ#ybﬁms"

the nmonents can al so be varied dependi ng on the expected | oad wel ght of a
gi ven enbodinent. In addition, since threaded flexible 10 menbers are
comercially avail able, their size and:?éngth can be easily custom zed for

a particular systemand the threads allow for an i Rerlssameic Shagt t+ 3/%/96t en
the rods at any point using standard | ock nuts. O her advantages al so
accrue by using multiple flexible nenbers in connecting

FIG. 3
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: ' . _ _ | FEPLACEMENT SHEET
t he sheaves support structure to the car since this arrangelfent allows for

isolation 15 material to be used in mounting the flexibimwedhd APR 1996
Prior designs using only a single rigid connector nade it ektremely —
difficult and expensive to isolate thg noi se and vibrations transmtted
-through the sheave.:support struct & _T -e there was no place:to-apply an -

i solation material.. However.. the present_des] rovides for . a.relatively . .. .-
sinmpl e and i nexpensi've m§@8%%€k§%%ﬁe§ﬁ<g‘?oﬁ| ems. The isolation y .
 mat eri.g; GARkoPRaviltecaPbuspgéhded by a topdia @12k 1efopihg aMétigehiend Bss sty FrrgeBiv Be ropes and a
‘ot her, B3B3 gk rSiaif shipportig el hEGE T RIRkiDE HUBEr (5) iOURd T fta e sthilcBits R dl daf; Yohich ™
in absor bl 0ge VLRt Q3P mbAals £5MEE sFRhGE tthe SHCTh RAditibh 2ldafPRP Riaterial (33) is used in
mounting the flexible member to the car-and support structure which reduces vibration and noise transmissions. Springs
(41) are also placed at the top and bottom of the:flexible member to isolate low frequency vibrations in the vertical
direction. . , . .

Fig. 2 to dccompany abstract when published




-7- Al'though the invention has been shown and described w th respect to a
be node enbodi nent thereof thi's invention works with any suspended body

Sg
roped 2:1 and it should be understood by those of: or I,
: | ' ssi Y adth t1ons | nouREHss h a@&%

art, that various em ssion, changes and additions in
t hereof may be made w thout departing2-.

SUMMARY

It is an object of this invention to minimize the moments transmitted through the sheave
support structure.

It is a further object of this invention to reduce the vibrations transmitted through the
sheave support structure.

It is a further object of this invention to reduce car noise.

According to the invention, there is provided a flexible elevator hitch having a car-
suspended by a rope in a 2:1 hoisting arrangement, said elevator hitch comprising a sheave |
assembly for receiving the rope laterally, said sheave assembly including first and second
spaced apart sheaves having parallel axes of rotation, a structure for rotatably supporting the
sheaves, and a flexible member for attaching the structure to the car which minimizes the
transference of moments from the structure to the car.

According further to the invention, the means which mounts the flexible member to the
support structure includes a damping material which reduces vibration and noise transmissions
from the sheave support structure to the car.

According to a feature of the invention, hitch springs are placed at the top and bottom
of the flexible member thereby isolating low frequency vibrations in the vertical direction.

- According to another embodiment of the invention, an attachment for suspending a body
from a rope, where the attachment attaches a support rotatably holding a sheave to the body,
comprises: a first end portion attaching to the support, a second end portion attaching to the

body, and a flexible member connecting the first end

: o ! THIS SHEET HAS BEEN jl
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fl aé
arrangenent,

fromthe splrlt a:rﬂ Hmummuﬂ Evention. -8 - 1 daim 1.
i bl'e el evator, hitch Junded by rope in a 2:1 hoisting

'sai d el evator hitch ¢ rrp?ls’i ng:

Substitute sheet - 4/7/96
-8-

I Claim:

A flexible elevator hitch having a car suspended by rope in a 2:1 hoisting arrangement,

said elevator hitch comprising:

a sheave assembly for receiving said rope, said sheave assembly including first and

second laterally spaced apart sheaves having parallel axes of rotation;
a structure for rotatably supporting said sheaves, and

flexible member for attaching said structure to said car, said member minimizing

‘transference of moments from said structure to said car.

The flexible elevator hitch of claim 1 further comprising:

means for attaching said flexible member to said structure and said car, and for isolating
said flexible member from said structure and said car to minimize the transference of
noise and vibration to said car.

The flexible elevator hitch of claim 2 wherein said member for attaching comprises:

a damping material.

The flexible elevator hitch of claim 2 wherein said member for attaching comprises:

a spring.

T a—
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a/ sheave assenbly for re , said sheave assenbly including
fi rs\% ahd second Laterall m,’ mﬂ @E heaves havi ng paral |l el axes of
rotaltion; a structure for * 0 rting said sheaves; said car_ being
suspended from said structure by a pI urality of flexiShbstifutepshept-4/7/96
mnimze transference of noments frome@aid structure to said car. 2. The

flexible elevator hitch of claim1l further conprising: means for attaching
said flexible nenber to said structure and said car, and for isolating said

f1exible gembeny fifiBnaRhfifor sisfehtling aBHAy A aG8pe Ia leq{o'ﬂtfn@ amﬁgement, said

transference o
attachment attaching to said body a support rotatably holding first and second laterally

spaced apart sheaves having parallel axes of rotation, said rope passing through said

sheaves and said attachment comprising:

a first end portion attaching to said support,
a second end portion attaching to said body, and
a flexible member connecting said first end portion to said second end portion, said

member flexing to minimize transference of moments from said structure to said body.

THIS SHEET HAS BEEN
REPLACED
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nofse and vibration to said car. 3. The flexible elevator hitch of claim
2 wherein said nenber for attaching conprises: a danping material. 4.

The.fl exible el evator hitch of claim2 wherein said nenber for attachin
conprises: a spring. 5. The flexible el evator hiStubstitistecshaated! 441248

one of claims 1 to 4 wherein said fleXdble nmenbers are el ongate rods.

[t is an object of this invention to minimize the moments transmitted through the sheave
support structure. '

- "It is a further object of this invention to reduce the vibrations transmitted through the
sheave support'structure;

It is a further object of this invention to reduce car noise. |

- According to the invention, there is provided a flexible elevator hitch having a car
suspended by a rope in a 2:1 hoisting arrangement, said elevator hitch comprising a sheave
assembly for receiving the rope laterally, said sheave assembly including first and second
_spaced apart sheaves having parallel axes of rotation, a structure for rotatably supporting the
sheaves, said car being suspended from said structure by a plurality of flexible members to
transference of moinents from the structure of the car. |

Preferably, the meané which mounts the flexible member to the support structure

' includes a damping material which reduces vibration and noise transmissions from the sheave
support structure to the car.’ |
"It is also preferred that hitch springs are placed at the top and bottom of the flexible
member thereby isolating low frequency vibrations in the vertical direction.

According to another embodiment of the invention, an attachment for suspending a body
from a rope, where the attachment attaches a support rotatably holding a sheave to the body,
comprises: a first end portion attaching to the support, a second end portion attaching to the

* body, and a plurality of flexible members each connecting the first end to the second end, where
the members flexes to minimize the transference of moments from the structure to the body.

These and other features and advantages of the present invention will be apparent from
the specification and claims and from the accompanying drawirigs which illustrate an

_ embodiment of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a perspective view of an elevator with 2:1 roping;

Fig. 2 shows a side plan view of an embodiment of the present invention as shown in Fig.

- Fig. 3 shows a front plan view of an embodiment of the present invention as shown in
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Substitute sheet - 14/12/96 6. The flexible elevator hitch as clainmed in
claim:s wherein said elongate rods are threaded. 7. The flexible

el gvator*hitch as clained in any one of clains 1 to 6 wherein sai i bl e
menbers are arranged substantially in the same pl asibstifute sh ‘ﬂaé{é/gée

el evator hitch as claimed in claim7 «wherein said plane extends

Fig. 2;
Fig. 4 shows a top plan view of an embodiment of the present invention as shown in Fig.

2
-t

- BEST MODE FOR CARRYING OUT THE INVENTION =
Referring to FIG.1, an elevator hitch 7 includes two major movable components, an
elevator car 9 and a counterweight 11, which are mounted in the hoistway of a building for
guided vertical movement between predetermined travel limits. A drive means 13 is disposed
to drive the elevator car and its counterweight via a sheave and rope arrangement which
includes a traction or drive sheave 15, a secondary sheave 17, and a piurality of wire ropes

shown generally at 19, as is known in the art. In 2:1 roping
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substantially parallel to said axes of rotation of said sheaves. 9. An
attachment for suspending a body froma rope in a 2:-1 hoisting arrangenent,
said attachnment attaching to said body a support rotatably hol di n1g first -
and second | ateral |y spaced apart sheaves having p&uBstityteshest or14/d2426on,
sai d rope passing through said sheaveg and said attachment conprising: a
first end portion attaching to said support; a second end portion attaching
to said body; and a plurality of flexible menbers each connecting said
first end[e&rhtni.on to said second end -

1. A flexible elevator hitch having a car suspended by rope in a 2:1 hoisting arrangement,

said elevator hitch comprising:

a sheave assembly for receivirig said rope, said sheave assembly including first and

second laterally spaced apé,rt sheaves having parallel axes of rotation;
a structure for rotatably supporting said sheaves;

said car being suspended from said structure by a plurality of flexible members to

minimize transference of mbments from said structure to said car.
2. The flexible elevator hitch of claim 1 further comprising:
“means for attaching said flexible member to said structure and said car, and for isolating
said flexible member from said structure and said car to minimize the transference of
noise and vibration to said car.

3. Thé flexible elevator hitch of claim 2 wherein said member for attaching comprises:

: _é damping material.-

4. The flexible elevator hitch of claim 2 wherein said member for attaching comprises:
a spring;
5.  The flexible elevator hitch as claimed in any one of claims 1 to 4 wherein said flexible

members are elongate rods.

i o
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portion, said nmenbers flexing to mnimze transference of nonents from said
structtre to said body.

Substitute sheet - 14/12/96

-9.
6. The flexible elevator hitch as claimed in claim 5 wherein said elongate rods are
threaded.
7. The flexible elevator hitch as claimed in any one of claims 1 to 6 wherein said flexible

members are arranged substantially in the same plane.

8. The flexible elevator hitch as claimed in claim 7 wherein said plane extends

substantially parallel to said axes of rotation of said sheaves.

9.  Anattachment for suspending a body from a i'ope in a 2:1 hoisting arrangement, said
attachment attaching to said body a support rotatably holding first and second laterally
spaced apart sheaves having parallel axes of rotation, said rope passing through said

sheaves and said attachment comprising:

a first end portion attaching to said support;

a second end portion attaching to said body; and

a plurality of flexible members each connecting said first end portion to said second end
portion, said members flexing to minimize transfererice of moments from said structure
to said body. |
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