L1-, 2114528 TRACTI ON ELEVATOR APPARATUS
BACKGROUND OF THE | NVENTI ON-This invention relates to a traction el eua
apparat us, and more part|cularly to enhancenent in the traction abi
t her@of '~ I n-r ecent years, conservation of resources and 5 the redu
cost .have been applied also to the elevator industry. It has acco gly
been proposed to |lighten the weight of elevator cages and to nmake the
disamet er of el evator sheaves smaller. Wth this neasure, however, slip
between the driving sheave and the rope 1CPﬁGnnect|ng t he cage znﬂaﬁ% 8
bal ance weight is likely to occurpradtrdss EARORTOR EoArAeSEr ed t 5&% .
the traction ability thereof. Figure 1 illustrates the roping systemof a
single. lap type traction elevator of a prior art Nuneral 15 1
designates the-driving sheave of an_el evator |st neral 2 the

defl ecti ng .wheel thereof. A rope %A?§§§89§8n85d 63N4§ﬁ§1gﬁeave 1 and the
defl ector ‘wheel 2. A cage maldideDatAlf ¢at5kdl!ed AieaLRIBRCE dlebr
connected to the ends of the rope In such a system the
angle [err] over wbpabatds, ramdemdreée Spaydintklaply heo dérinanegmaheaire thebecones
| ess than 180[err]. The rope winding angle 6 for the case where the
def | ector wheel 2 tFachien ahilizydthemeafives 180[err]. The is, with the prior
art roplng system as shown

In recent years, conse:vation'bf resources and

.S the reduction of cost have been applied also to the
elevator industry. - It has accordingly been proposed
to lzgﬁten the weight of e1evator cages and to make the
diameter of elevator sheaves smaller. Wzbh this measure,
however, slip between the driving sheave and the rope

- 10 connecting the cage and a balance weight is likely to

| occur. It is aéco:dingly desired to enhance the traction

ability thereof. |
Figure 1 illustrates the roping system of a
single lap type traction elevator of a prior art. Numeral

1§ 1 designates the drivinq'sheave of an elevator hcist, and
numeral 2 the deflecting wheel therecf. A rope 3 is
extended cver the sheave 1 and the dailector wheel 2.

A cage 4 and a balance weight 5 are respectively connected
to the ends of the rope 3.

20 | In such a system, the angle 2 over which the
rope 3 is wound on the.ﬁrlving sheave 1 becomes less than
180°. The raée winding angle 6 for the case where tae
defiéctgr wheel 2 is not utilized, becomes 180°

The is, with the ,r*or art roping systeam as shown

4! in Figure 1, the rope winding angle 3 is not more than 180°

which makes it very difficult to yield high traction



25 in Figure 1, )

N very difficult to yield high tractioeon . 2 characterlstlcs and- |n“~Jr

to\l irghten the wei ght of the cage itself for the purpases of savi ng
e&E?%e,and reduci ng the cost thereof. This invention has been nade i

orge

obj\e

\

the rope winding angle 3 is not nore than 180[err] mhlch

50l ve the 5 di sadvant ages of the prior art, and has for its
provide a traction el evator apparatus having a structure in which
ng angle of a rope with respec2 to a driving sheave can.be nade .4

greater than 180[err], consequently enhancing the traction ability 10
t her eof tbhaebyteaisticstlagdthn taenof téi Pidietenctipntwebges o6 wel | as

allowing | Bfel38e8" 1EUBLEEa! EHE! Ghro0eRy Se JIVLALIENOARILALCS 2

traction el eva

wheel , andfadPS§39|ﬁPErEGﬁﬁeEF?ﬁ@°ﬁ cage and a count er wei ght,

'S n ave ector

extendi ng fronthlg ¢aventPohhRagOobeeR wEd@hin bord@y € $0Dr@fHé ONS in

Gor Sctor InshRPaRandl, §E EhECHENe Nhe S B0 AEY AR RSN RS 000 1°

rope belngterBsguﬂdevertt%sbiﬁnbelem%mptkﬂpnamﬁmuse#iwtnsadeflector
wheel (s), yPpaétire in which the winding angle of a rope with

respect to a driving sheave can be made greater than
180°, consequently enhancing the traction ability

10 . thereof, thereby facilitating the use of lighter weight
cages as well as allowing the use o: smaller diameter
sheaves. _ '

The invention provides a traction elevator

comprising a driving sheave. at least one deflector

15 wheel, and a rope interconnecting a cage and a- . _
counterweight, the'rope path extending from the cage to
the counterweight by way of two portions in contact with
the deflector wheel(s) and a_portion'wound on the

_ sheave. the deflector wheel(s) and the sheave beinq at

20 different levels and the rope being crossed over itself
between the sheave and the deflector wheel(s), wherein
the two portions in contact with the detlector wheel(s)
lie outside the respective vertical tangents to both
sides of the sheave with a sufficient distance therefrom

25 so that the distance between parallel parts of the cage
side and balance weight_side rope parts is such as to
prevent the cage and the balance weight from interfering
with each other.

This brings forth the effect that the winding angle

30 @ of the rope with respect to the driving sheave can
'be made greater than 180°, thereby ennancing the
traction ability thereof. In turn the weight of the
cage itself can be reduced and the diameter of the
sheave can be decreased resulting in the reduction of

35 . construction material as well as the reduction in cost.

t he rope path
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the two portions in contact mnth the defl ector wheel (s) lie outside the
r§§bect|ve vertical tangents to both sides of the sheave with a suff|C|ent
Q|stance therefrom.25 +° so that the di stance between parallel partg”oT
cagé si de and bal ance’ wei ght side rope parts is such as to prevent
and the bal ance weight frominterfering wth each other. This bringg
the effect that the w nding angle 30 [err] of the rope with respe
th&/dr|V|ng sheave can be nmade greater than 180[err], thereby enhancing the
traction ability thereof. In turn the weight ¥f the cage itself can be
reduced and the dianeter gf t he,sheave can be decreased resultlngoln t he

: redﬁct i on of 35 coﬂ'&?(rj aveBrinn: will bedeReribed t%'r'%ﬁircthyo &Y, 0fost .
3T t bed_f h ,
Ceference to the SEEBRIRA, PREBGFREPHBRCS, fo dodidodongdiing adiithe . 1n,

arrangenent di agr ggyeh:a 5 prior art traction elevator apparatus;
Figure 2 is a schenatlc arrangenent di-agram showi ng an enbodi nent of a
traction el evator appgighps 2Ceerdi sénématie i’fﬁiﬁ%néﬂ/ﬂdcﬁhm Reggwe 3 is
a schematic arrangenent di agram show ng

5 prior art traction elevator apparatus:

H
-~

Figure 2 is a schematic arrangement-diagkam showing
an embodiment of a traction elevator apparatus according
to the present invention; |

Figure 3 is a schematic arrangement diagram showing

10 another embodiment of the traction elevator apparatus
according to the present invention: and

Figures 4 and S are plan views showing the positions
of grooves formed in detlecﬁor wheels, and corresponding
to the embodiments of Pigures 2 and 3, respectively.

15 Figure'z shows an embodiment of a sinqlé lap type
traction elevator apparatus according to the present
invention. |

Positioned underneath the driving sheave 1 of an
elevator hoiét (not_shown):is disposed é deflecting

20 wheel 6 which has a diameter larger than that of the

=~ _ driving sheave 1, for illusﬁrative purpéses. A rope 3
is wound around the driving sheave 1 having a cage side
rope part 3a ahd balance weight side rope part 3b wound
on the deflecting wheel 6 in a manner so that the said

25 parts cross each other in the sﬁace between the driving

sheave 1




10 anot her enbodi nent of the traction el evator apparatus accofding to

the present invention; and Figures 4 and 5 are pl.an views show ng the .
pogrty ons of grooves formed in deflector wheels, and corresponding to the
e ents of Figures 2 and 3. respectively. 15 :Fi gure 2 showis zan » ¢

nt of a single lap type traction el evator apparatus according to

t heYfesent invention. Positioned underneath the driving sheave 1 of an

el evat or hoi st (not shown) is disposed a deflecting 20 wheel 6 which haSﬁ;ﬁf
- a dianeter |arger than that of the —4 < driving sheave 1, for .
illustrative purposes: A rope 3 is wound around the driving sheave | ,

havi ng a éadetbeddeflnnting wheelafd [RHenropepaght3aicke thepe part 3b wound

. on the deflectipg whegl, 6 in a manner so that the said 25, parts cross

" each otheFiﬁﬁ ?Eetgﬁmé%} BRayecl (FiqAeF tohaabalance waighthe defl ecting

wheel ¢ HesrQ@GadUdouis We! BEq8! iadlod RReIRLYL DL SSRIG L 60! OSEr 10 &

bal ance wei g I'S wound aroun he  cage side 0O ect o’ wheel 6,

whil e thewh@pe £Rétrofe Qarikhgbsofecd dide &F thadasheane sheavel @ser to the
cage 4 is wound on the bal ance wei ght side of the wheel 6. The cage 4 and

t he bal'é'ns_éomgm thercaget Hadhevwound tdme thes beddnog weibhinfsitlee respective
rope - of the wheel 6. The cage 4 and the balance weight 5 are

attached to the. suspending énds of the respective rope

parts 3a and 3b. Tﬁus, the winding angle & of the rope 3

with respect to the driving sheave l.can be made greater
10 than 180°. D
| The "t;ﬁction ability" as a function of the fope
tension ratio ?1/T2 betﬂeen the rope and the driving sheave
can be deflihed by the following expression:

T/T, = &0 (1)
1§ where Ty : rope tension on the cage side,

Tz rope tension on the balance weight side,

-e : base of the natural logarithm, .

=

apparent friction factor between the grocve
of the driving sheave and the rope,: and

20 8

winding angle of the rope of the driving
Sheave..

The winding angle 3 of ﬁhe rope 3, which can be
made greater than 180° as described above, signifies that
the traction ability can be increased as is apparent from

2§ Expression (1) mentioned above. Consequently, a lighter
weight cage 4 and a smaller diameter sheave 1 can be

utilized.



parts 3a and 3b. Thus, the wi nding anglle e of the rope 3 with respect to
_tTe driving sheave 1 can pe nmade greater 10 than 180. The "tractiomy

gblllty" as a‘*function’of the rope tension ratio T[err]/T[err] t he;
rope and the drjving sheave can be deflined by the follow ng ekq & on: i -
[err]” : (1) 1S where - T1 : rope tek ron the
cage side, T: rope tension on the balance weight side, e : base of the
na(ural logarithm [err] : apparent frictienfactor between the groove of
the driving sheave and the rope, and 20 %;err wi ndi ng angl e of
the rope of the driving sfd&he theT?RPQG%ﬂﬁWﬁg°§n§h [%ﬁ#ﬁ““&PntﬁB°V pe 3,

whi ch can be nadeg eater tha 0 a | | that the
traction ability Eg$|Qﬁfﬁ ﬁdr 9%3 %%é%%%%%rggg qgréggéon (D)

menti ened above. tﬁ@@@ﬂ%‘ry'nhéei' thﬁo %E:Gﬁl&sc é’f ﬁ%@l&;ﬁﬁaiﬁer

di anmeter sheayve 1 can be utilized. t he enbodi nent of this invention
shown in Figure Qery\hrxrgd]aeelecabnrwfmﬂomInchaigemm desdarableefdeh| ect or
wheel :6 al so beconmes |arge resulting Jn ver % | arge- defhﬁfgggrghSEL whi ch |s.
not deS|rabIe ;}gmheconomzc view point. Another embodime oming
the above mentioned drawback is shown in Figgre 3 according
to the present invention. | |
In the embodiment of Figure 3, a deflector wheel
6a for a cage 4 and a deflector wheel 6b foﬁ a balance
0 weight 5 are disposed below and on opposite sides of a
driving sheave 1. The rope 3 is wcund'around.the driving
sheave 1. The cage side rope part 3a of the rope 3 on the
side of the driving sheave 1 closer to the balance weight 5
extends over the cage side deflector wheel 6a, while the |
!13 balance weight side rope part 3b, on the side of the
dri%ing sheave 1 closer to the cage 4.extends over the
balance weight side deflector wheel 6b. Thus, the rope
parts 3a and 3b cross each other on the lower side of the
driving sheave 1 thereby yielding a windihg angle 8 of
20 the répe 3 on the driving sheave 1 which is graater
than 180°. |
| In this manner, the traction ability cén be

increased allowan for the usage of smaller diameter

deflector wheels.



5 an econom c view point. Another enbodi ment overcom ng the above ~-.L

pi--Qned.dr awback is shown in Figure 3 according to the present ‘i nvention. s
praN\erbodi ment of Figure 3, a deflector wheel 6a for 'a cage 4-and a “

gr wheel 6b for a balance [err] weight 5 are disposed below and on-~ °©

op-t 'é sides of a driving sheave 1. The rope 3 is wound around the '

drivr ng’sheave 1. The cage side rope part 3a of the rope 3 on the side of )

~ the dr|V|ng sheave 1 closer to the bal #1ce weight 5 extends over the cage -

side deflector wheel 6a, while the S bal ance wei ght side rope part 3b, on

the side of tims diriud nEars BT ibed , 090 cord inge torthed p2eeads over the

bal ance wei ght side defl ector wheel 6b. Thus, the rope parts 3a and 3b

cross eachinnentiam tdte least Qnendeﬂledt@rdmmnengisheatanbeahereby yi el di ng

a wnding angle [err] -of 20 - the rope 3 on the driving sheave 1 which is

greater t H’?ﬂ-%(ﬂ &heave [in Fucha, Mannez,thatashieopazli PEt $hean be

‘increased all ow f or the usage of smal | er _di aneter defl ector wheels. 6
As thus fdt Qﬁﬂﬂ#&gﬁﬁf oF the geflestor,¥bgeilodn at | east one

def'ﬁCt o diifeled Wit me%w 996k 342348¢ 4 F4EL12aT7RAGGeRRAT (he part.

of t

with :espect to the sheave su:tace.' Purther. a rope is
wound on the sheave and the deflec;o: wheel 15 a manner
80 that parts of the rope cross uader.the sheave.
Therefore, the angle 0 over which the rope is wound on
10 the. sheave can be made greater. than 180°C. and
- accordingly thent:aetion ability can be increased.
This is especiallf_sq,when utilized with single lap

type traction elevators.



3

cigreunferential surface of the deflector wheel in 5 contact with the
rope |ires outside a vertical tangent with respect to the sheave surface.
Further, a rope is wound on the sheave and the deflector wheel in a manner -
so fhat parts of the rope cross under the sheave. Therefore, the anglg \
[err]-over which the rope is wound on 10 t he sheave can be nmade of §
than 180[err]. and accordingly the traction ability can be increaseq.

i sheSpecially so when utilized with single |ap type traction el evat ors-
Wil e the foregoi ng enbodi nents have exenplified the construction in which
the driving sheave is disposed above the cag®! “this invention is al so
applicable to a.COUStrUCtwamléntﬂﬁ“iné%o&H?a!ﬁhééidéﬁ%é@hh@é ied
cage, that is, in the lowest part of a'shaft. In addition, the distance L
bet ween t he par athelcgrmtiraction hin cdagehsittie énjreimparshedweahs dispdsddance
wei ght side rope part 3b is set so as to prevent the cage and the bal ance
wei ght from i nt e??%8 fhenFrEeeabhiHtingention pi Rk appLlicrREe| R & he

di aneter and ins i osition.of the deflector eel n. the systens
illustrated in t%@%tg%ug%gloﬁgi%r%ﬁﬁbfr&f eave 13 J%ésatt’a\ebzg‘e‘f;‘ihB?iﬂlnetrl?%pe parts
3a and 3b may §nigyd ermatt ikheigransilikeRR! bart NoF @lshake. el i minate

In addition, the distance L between the parallel

parts of the cage side rope part 3a and the balance weight
side rope part'3b'i§ set so as to prevent the cage and the
bala?ce weight from interfering with each other, by properly
10 selecting the diameter and installation position of the
deflector wheel. |
_ In the systems illustrated in the foregbing
embodiments, it is feared that the rope parts 3a and 3b
may interfere at the crossing parts thereof. To eliminate
s ﬁhe above mentioned fear, a groove with which thé cage side
rope part 3a is held in engagement and a groove with which
the balance weight side rope part 3b is held in engagement
may be individually formed in the deflector wheel or wheels
SO as to establish a safe distance between the crossing
20 parts of both the rope parts owing to the grocves. |
| Such embodiments coréeSQOnding to the foregoing
embod.i_.ments of Figures 2 ahd 3 are respectively shown in

.Figures 4 and 5.



15 tpg above nentioned fear, a groove with which the cage side rdpé part 3a--.7

S N i n engagerment and a groove with which the bal ance wei ght “si de rope /.
par :) is held in engagement may be individually forned-in the deflector '
~whegll ¢r wheels so as to establish a safe distance between the crossi'ng 20+ ¢

s Af both the rope parts owng to the grooves. Such enpodiment s
corresponding to the foregoi ng enbodi nents of,Fiﬂures 2 ahd 3 are

respectively shown in Figures 4 and 5. g Jai H”mw“ﬂﬂil on el evat or __‘,
conprising a driving sheave, at |east one defl 5 nd a rope o

I nterconnegihfggge cage and &a counterweight, the rope paf'h &xtending froms
the cage to the counterwei ght by way of two portions [err] -in contact with
t he defl ector wheel(s) and a portion wound on the sheave, the deflector
wheel (s) and the sheave being at different |l evels and the rope being
crossed ovde iAstracbionecebevatorheerpr bsithg he diefviony wheldve, atheel (s),
wherein the two portions-in contact with the deflector wheel ('s) |ie outside
t he respectfdstyene; deflecatok wheeh. Rpd ajkRRe cinterconnantding th a
-sufficient _distance therefrom t hat. t he di stance between parallel parts

of the cag83¥Pq20and BAFRRREW g’b‘ht he LR Path extepding £rom |, as to

prevent th@hﬁagﬁgéngotpfeb@&&ﬁ%ﬁiweight by way of two portions

-Femmisen—-in contact with the def;ectot whéel(q} ;nd a
portion wound on the shéévq. the deflector wheel(s) and
the sheave being at different levels and the rope béing
crossed over itself between the.sheave and the deflector

10 wheel(s), wherein the two portions in contact with the
_detléctor wheel(s) lie outside the respective vertical
tangents to both sides of the sheave wiﬁh'a sufficient
distance therefrom so that the distance between parallei
parts of the cage side and balance weight'side rope

15 parts is such as to prevent the cage and the balanée

weight trom'intetfeting with each other.

2. A traction elevator as claimed in claim 1, wherein
the angie of wrap of the rope on the driving sheave is

g:eate:-than'lso°.'

20 3. A traction elevator as claimed in claim 1 or 2,

being a single lap type traction elevator.



melght fron1|nterfer|ng wi.th each other. 2. Atraction elevator as clained ..
M claim’l. wherein the angle of wwap of the rope on the dr|V|ng S I’s* |
greater t han 180[err] traction el evator as clained Ty
or™2," Being a single Iap type tractlonllﬂm“miﬂuluu CL S9 4 ti‘on
erevator as claimed in any preceding cl t he defl ector eel or
wheels is or are formed with at | east one groove in which the rope portions

fr" connection to the cage and the 5 - counhermelght respectively are
hel d i n engagenent, the groove or grooves bei g formed in different
positions with respecgt to egch other thereb ting the sa rope
portions frominterf |9ﬁfQﬁ1ﬂ? &1eNakPf.ps § ¥agP|BﬁYeP§95f%fn%s

claimed in any PrOGAd NGl ein Shdl HertUStsk/vhlS: POE LRbeRh {1k e WOUN

on the driving sheave ‘whi circunferen par V|ng

~sheave closer to ddymdPhAtse aweu%fstl one0geee8dihOwhenCERE robe ! © the
rope portion which is on the circunferential part of the driving sheave 15

furthest from t hedmivnee tori ¢gonnettdonnecot eHet cagai andath@ce wei ght, the
rope portions extending towards the
5 counterweight ;espectively are held in engagement, the
groove or grooves being formed in different positions
with respect to each other, thereby preventing the said

rope portions from interfering with each other.

S. A traction elevator as claimed in any preceding

10 claim, wherein the portion of the rope wound on the
driving sheave which is on the circumferential part of
the driving sheave closer to the balance weight is
connected to the cage, while the rope portion which is
on the circumferential part of the driving sheave

15 furthest from the balance weight is connected to said
balance weight, the rope portions extending towards the
cage and the counterweight respectively crossing each

other at some point élong their lehgth.

6. A traction elevator as claimed in any preceding
20 claim, wheiein a single deflector wheel is provided,

having a diameter larger than that of the driving sheave.



and the counterwei ght respectively crossing each other at sone point

wherein a single deflector wheel is p#9¥+ded——ha¥#ng—a—d|aneter

- tra on elevator as clainmed in any of clalns

- defector wheels for the cage side and the cou ﬂmmmn;“mm
on respective sides of the driving sheave. 8¢ Artrmcts on el evator

substantially as herein described with FBference to Figure 2 or 3 of the

acconpanylgg drawi ngs.
A traction elevator as claimed in any of claims 1 to

ﬁLn respective

5, wherein respective defector wheels for the cage side
and the countetweignt side are disposed on respective

sides of the driving sheave.

5 8. A traction elevator suhétantially as herein.
described with reference to Figure 2 or 3 of the

accompanying drawings.

af erotX heir length. 6. A traction elevator as claimed jn any precéding 20.
than that of the driving sheave. M  S10 7. A. ~ &

are di sposed



