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2148229 El evat or, Ropi ng Arrangenent This invention relates to traction
.eRevat'ar systens, in particular, inproving traction between the rope and

" tthe drive. 5 I n one common type of elevator roping configation
ropes are w apped for about 180 around a drive sheave that is f] {E@-d by
t-he notor. The available traction is obviously dependent on the! supface

apéh of the sheave contacted by the rope-and-the 10 downward force, while

the required traction is dependent on the weight of the car and_th
counterwei ght and the acceleration. If the downward |load is re de&&zgﬁt

woul d be if the el evator car %ﬁ%v&%ﬁr gggagﬁwilggbﬁgﬁbgged | ess), the

required traction 15 (determ e | oads on each
side of the sheave) wihif iinventdon xedateseto tragtéenegleratavail able

t_raction it woudyhktnes, rnﬁepatrtmiulm: Mimpltodiifghkgaeeishf betgasey and cable
life. yéA\nother ar%g ng&ﬂ_ soneti mes known as the double wap,
uses a secondar he, &RRe $h61 V&s a deflection sheave, as part of a
rope arrangen®nt in vWinﬂoﬂducammmuscmpe bédeﬂewatbheropmngecnnfg@uraVé@nthe
def | ecti on sheay, Foﬁ% tdte did; \i’tpph %?‘ée’ab%ﬁt Rapke raQoBE Qeﬁk &I on sheave,

ve ‘she 3

back to the dri ave -an own to the car g the arc of
the ropes on eaciheakshathds H’t?§ bt ithe M°Fncr3'§§| ﬂﬁaﬂaé 3%ail abl e

traction. Howeveﬁrad&m:domdmrim Ia@@eraaemabaomacsaasadebecause the 30
" sum of the rope forces d t erni nes d d. The

ar rangenent may, 28537 aWﬁécﬁﬂﬁﬁgi ? ég 5%92 ggﬁ gh ave,
G\c%jal ly i n&@asﬂpwmnd)a&ﬁrr@ owhile chhuevexegueaed tgaghioncdat |y enough to
dect ease the Serd’é éér{te el d@qautn%éineoauenaﬁastﬁaa%oﬁﬂemélwe

~drive sheave and t secon ary heave, _and rope:
Furt hernore, thefh st eratdOene it t§enéPVH¥Frd 1°28 is
reduced (as it would be if the elevator car and

the countetweight weighed less), the required traction

15 (determined by the ;atib of the rope loads on each
side of the sheave) would increase, and, when it
exceeded the available traction, it would give
rise to slip, which diminishes efficiency and cable
life. '

20 : Another érrangement, sometimes known as the
double wrap, uses a secondary sheave, also known

_ as a deflection sheave, as part of a rope arrangement
! _ in which the ropes are fed from the counterweight
over the deflection sheave to the drive sheave,

25 back to the deflectioh'Sheave, back to the drive
sheave and then down to the car, thus doubling .
the arc of the ropes on each sheave and thus proportionally
increasing the avai;able traction. However, the
load on each sheave is also increased because the

30 sum of the rope forces (it determines that load)

'is also doubled. The arrangement may, by increasing_
the number of ropes on,each_sheave, actually increase
the loading on the drive sheave, significantly

enough to decrease the service life of the bearing

35 components that support the drive sheave and the
secondary sheave, and also the life of the rope.
Furthermore, the double wrap arrangement is neither



conpact, hor | nexpensi ve, mainly because the sheaves have to be nade tmnce '
as |l arge, .and because they have to be strong enough to w thstand t he '

“increase ding that they sustain. 5 Anot her arrangenent for %
| mprovi ng ction is shown in Finnish Patent No. 56813. There, the ropes
are wrapp ess than 2510 around thg main drive after passing over a - .

defl ection sheave. A problemis, ver, that the defl ection sheave 10 b

ho )
R 0 T T I TR G TR L
an eIevatbaVSySOehecmaéeiSWhQEaa%alargsixnndebemaqﬁﬂ thexklve unit and at
| east 0nen&5ereeebexaeedhﬂgeﬁé@aatte &Pﬁﬁ’éﬁéﬂ@'ﬁ{& rﬁ:lztéasé‘ér through the

drive unit %lves the rope . to nove the car within an el evator shaft,
wherei n t h@3dinget At theHpFRe in. nptor: a drive sheave: and a deflection

sheaves 20 Another dat vangéwawe tor rmpkdwmg tttatdiﬁl gt or, fmd t he ]
rot ati onal, p t r ver ca e relative to the
rotationaf® %gggn PS ﬁgﬂ%g$+ ?Q% eave H dhqagb i n passing

t hr ough tnepgs age yeapped les(semf%kﬂ ta@mm@mgﬁt to the _
deflectloarwéaaztaa 1581 f@v@l@fé egd f L i ehddyd e drive sheave at a.

hori zont a| ive to the ane of _each sheave; ‘then around the
drive sheév@rggﬁﬁmt 2h ?%V?Y%Ftaﬁ iréiﬁxﬁ?éiﬁF?ﬁ on gheaye or each rope
passi bg fand the deitecshmsrwenot) ¢dplahar/e Bdwbing bei ng adj acent the
portion | gvhggséhgngré% eégfﬁg ﬁggbé»g Ul d %d car; and the drive
sheave an

ect 10N Sheave cont alnlng a nonnetal lic insert for o
supporting and Becerding heo oktheRresente. inventdamithente or each rope is

rout ed arQH“ﬁré@ﬁdé&'&ﬁ éﬁ@@#ﬁbfcﬁyéﬂeﬁ*édﬁﬁhiéﬁﬁg ‘a’ car,;>”
a counterweight, a drive unit and at least one'_ '
15 rope extending from the counterweight to the car
through the drive unit which drives the rope to
move the car within an elevator shaft, wherein
the drive unit comprises a motor- a drive
‘sheave; and a deflection sheave,
20 the drive sheave being driven by the motor,
and the rotational plane thereof being oriented
at a vertical angle relative to the rotational
plane of the deflection sheave; | :
the or each rope, in passing through the
25 drive unit, extends from the counterweight to_the
deflection sheave and from the deflection sheave
~ to the drive Sheave'at a horizontal angle relative
to the plane of each sheave, then around the drive
sheave, and then to the'car, the'portion of the
30 or each rope passing from .the deflection.sheave.
to the drive sheave being'adjacent'the'portion
leaving the drive sheave and extending to the car:
and I | | |
the drive sheave and deflection sheave containing
35 a nonmetallic insert for supporting and guiding
the or each rope. _ o
Preferably, the or each rope 1s routed around
the drive sheave for more than 250°.
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Thi s ‘arrangement significantly inproves available traction without
nl arging the size of the sheaves, .or increasing the nunber of_waps. Noise

nd rope wear are significantly reduced and nore rope wap -45 nce nore
traction - is available with a small drive sheave. An enbodi J of the-
i Qvention will now be described by way of exanple only and Wi ref erence

to the acconpanying drawi ng which is a persbective 10 view of a geared AC
el evator drive enbodying the present invention. It shows nultiple_ropes

whi ch extend into an eThistanranggment signddcantly doproreseaypilakdes

car; however, netfa@tidhewietiout ehid1ding e ldieC GfMithegheaedl,e Shown
specifically i'n 15 the dramﬁngg}The eareq%AC eIeva&Pn drivg shown in the
drawi ng i ncl udes®an2ErSdT MG et® MBI P3RS | VO 8 t9PFhat the

motor rotates inwearleare os ign b1 cant Ipweeduded @md mbiries IOPEOWIaP s nount ed
20 on a ratheg S+éﬁé?“&$§%2§%é€iﬁéﬂmiEﬁé 1d %idnPal 'sm@f1ibeans 14

whi ch span the ‘el evat or ove the car and counterweight. (The car,
count erwei ght, af8iveeShea¥e. are not specifically shown in the drawing.) 25

A defl ection sheave l6aRnembed figei® dft ¢hY diention willohok deéal axis 16a
which lies basicglly_ in e horizont al ne_qf th : ot her
hand, the drive ﬁ%%ﬁbbié%%t'ﬁ%sogbm’-‘% a‘?ﬂqé’ fé‘z;% \%?ﬂ%?; rF?;(ftr?Plgﬁt ed at
sonme vertical angbethe 3acovnpanying drawinhotigh AentaalpegsspectaNg axis 16a.
The drive Shgﬁvgfiéw OFf 81GGr 4B AL elevatd e riben lenibayidly® el Alive O

the rotation ane of the ection sheave 16 (their “rotati,onal planes
ake; not paral | el Presant HRYQREioRy ik shons |‘§#é'n‘(93§ §|°rPﬁ5y"&?} i ng -
tapered support &keekd intdedwveldvatvr wha ). tol lwmiecte toh@acouatdrivedght
T e SR ShF WAL A4 e o L Gl Wgisert IS
: nor the counterweight are shown specifically in
15 the drawing. '
The geared AC eievator drive shown in the
drawing includes an AC worm gear motor 10 and a
drive sheave 12 that the motor rotates in order
to raise and lower the car. This motor 10 is mounted
20 on a rather straightforward frame arrangement to-
a pair of beams 14 which span the elevator shaft
above the car and counterweight. (The car, counterweight,
and the shaft are not specifically shown in the
i " drawing.) | | | o
25 A deflection sheave 16 on the beams 14 rotates
about a rotational axis 16a which lies basically -
in the horizontal plane of the beams. On the other
hand, the drive sheave 12 rotates about an axis
12a which is oriented at some vertical angle X
30 with respect to the horizontal plane and axis léa.
The drive sheave 12, in other words, is oriented:
at an angle relative to the rotational plane of
the deflection sheave 16 (their rotational planes
are not paréllel)._ This offset may be established
'35 simply by using tapered support blocks 17 below
the motor 10. The drive sheave and the deflection
éheave contain a nonmetallic (e.g. polyurethane)
insert INS, like the insert shown in U.S. patents



3,279,762 and 4,198, 196. These inserts are cleated to inprove traction.
The insert here, however, need not be cleated to attain satisfactory

traction (due to the wap of nore than 2500). 5- Four ropes 20 extend ™
upward fr he counterwei ght into correspondi ng grooves on the deflection -
sheave 1 omthe deflection shea4e 16 these ropes enter grooves on the ;_
bott om of e drive sheave 12. They then pass around the drive sheave for~

10 an angg&?gf-% L%r'] reI v]éége_ggé)m tegey [egerr]ﬁsmaryﬁnw{{e fromthere drop

down to t We 129% not respect to the
r ot at i onatoaimprase, ttactien al sthe ninserdplhers. \Xﬁm"ter#’e rot ational plane of

the deflegtignndp éﬁeéiféaé@d 89 dtedid f&ﬂﬁ&%dcﬁq’vlmctthendrl ve sheave can

drop down between t beans ar of the location of the drive
sheave 12(d4eatP\Ehe WEIR ?i%f"‘%"c? A%?‘F’%t?gs’[ﬂ/ @16, and as a result of the

of f set 5ang| e X rolie ropesi 2Q eoténdnspwdrd m}mnoftl:tehe:omueranee-gh(trl zontal'ly

di splaced,fromthe d t the car, and it’
is the off‘gg? 3361:%5%?%%‘{'&&?%‘%&5% e porté%lls%%%ng%%fk% to cl ear each :
other, thl6.gi From thecdeflegtion sheawed& JhesminaRe® (at 25 1 X) where the
por ti ons 8fge2ngrS0hes ! o Stnd NSoeash ot 'id i shiswveangl e) bet ueen the

rope and the deflect)on sheave and t‘ﬂbe lve %eave nmeasured in the
hori zont at2pl afBeY stheR pags ;arqynd d#’o‘?e 3N, ?9 s typically 0.7.
This 30 hhnahgulée dbstamce per (apprdsnaweky REAL g rajuadent ropes nust
cl ear eacgngt E%m) tlTPF?V&f%?C%wﬁ”ﬁ; ett(é’ dgf cal draw angl e) between the

pl anes of “r ot acl I ve Sheave an the deflect sheave is also
about 1.5. TheThﬁséFigep%FﬁYet%sbs P RlBPL ‘%H’ST es - however,

Wi thout | pgkpasedryethe ¥YOt&Liowal Capidecloa scowcciy alle dri ve shown in the
drawing pLoy! gSB1anat P18 % Re "t SlafPSIAL STURd Yof Yhd BEIBERIon  ~ 0 ©
15 sheave 16, so that the ropes leaving the drive
 sheave can drop down between the beams 14. As
a result of the location of the drive sheave 12
relative to the deflection sheave_l6, and_as_a
result of the offset angle X, the incoming portions
20 20a of the rope are horizontally displaced from
the departing portioné-ZOb that drop down to the
car, and it is the offset angle'x that permit;
the portions 20a and 20b to clear each other, thus
_givihg rise to an "intérleaved" rope pattern (at
25 1X) where the portions 20a and 20b cross. The
angle (horizontal draw angle) between the rope
and the deflection sheave and the drive sheave
as measured in the horizontal plane is about 1.5°.
(In the prlor art this is typically 0.7°. This _
30 limits the maximum permissible wrap because adjacent
ropes must clear each other.) The vertical angle
(vertical draw ahgle) between the planes of rotacion
of the drive sheave and the deflection sheave is
also about 1.5°. The inserts permit these greater
35 draw angles - however,'w1thout increased wear, '
which would otherwise occur. '
The drive shown in the drawing prOV1des a
wrap angle A of approximately 252° (minimum).



‘sheaVe vertically, but, so that the portins 20a and 20b will cl
snay require increasing the offset angle X, and 5 so the vertica
angle. But, this is not practical, if required, because the inse
n1n|n1ze the wear the higher draM/produces There is a di sadvant age,

Fowever, in increasing the angle X unnec%s%aTin It increases the side

th t t he drj haf t d the side | oadi d

11 et on on thoThABotEaD apdie Fayld b T ieErReed ranRA ARy | D1 o

Qovi ously, the o&ﬁsengahgéedéflectuéunsheawecﬁeﬁ&ucaﬁkya(ﬂuuﬁhe drive
sheave; a snall SB %Bgetﬁgegggfﬂélz(w%é &b "’?ﬂ?ﬁ clcga‘rset le, 15 if

t he portions 20 are ear each ot her e ared | he sel ection
of the of fset am3¥ereRAUAreERCEeA®i Rt thaRERRRE 13918 o MG he dri ve

sheave, the pergbs€nél eefhwél @Faw héndllé Ve Buwf tehiand ¢ R Pricasidalle si de
| oading on the ¢ §ﬁlve sheag rooves. .JThe grooves, i.n t drive sheave and

the deflection $¢heh§8916f%0 ?E USE ARG GHRSS TS AR A AR RS 885 nmteri al
to increase tratheohigher décawapeodwazes. THleqearis culdisadyaintgger,r angenent

- may, of 25 COWﬁSwebS useq %Hc?éé‘?iné yﬂ’?é ﬁ%%tﬁruxﬂ{é afis it is

desired to |ncrease t & surface area ropes and t he drlve sheave
wi t hout i ncreasthfg Fﬁée%%ﬁﬁth%fs%@%ﬂﬁﬁ‘?ﬁ?ﬂ?Qﬂ#@P 44ﬁ¥9nﬁhﬁ§tmﬁ ropes
whi ch are shhownah8 Det iﬁaféaséléaﬂhe' SidwiIoading aHd ardid¥ion or | ess coul d

be used, depending h l o) I . Ot her
dlflcatlons aRg tg?léfﬁ%%gg H@gﬁﬂﬁg égalvéga #aln par to the drive
‘ch has been sbpenlifigt ho@bvmlh ntflef reffisdte andise HfissR the invention

it enmbodies.  ggnbeibh bPBind- sizeAcS‘f LY A P ve Y DS dnd NGy @ Car, a

counterweight, a drive unit a | east one rope extending from
: g drgve_sheave wPll requf}e a larger offset angle,

15 if the portions 20a, 20b are to clear each other
in the area IX. The selection of the offset angle
thus must take into account the size of the drive
sheave, the permissible thrust on the drive shaft,
and the permissible side loading on the drive sheave
20 grooves. The grooves in the drive sheave and the
deflection sheave, of course, may contain polyurethane
insert material to increase traction and decrease
wear. | '
This partiéular roping arrangement may, of
25 course, be used in other types of motor drives
'~ where it is desired to increase the surface area
betwen the ropes and the drive sheave without increasing
the number of wraps. Similarly, the number of
ropes which are shown is not particularly significant,
30 and more or less could be used, depending on the
. -system load (counterweight and car). '
Other modifications and variations may De
~made, in whole or in part, to the drive which has
been shown, without departlng from the scope of
35 the invention it embodies.
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t he countermeight_te_the car through the drive 5 unit which drives the gepe N

to nove the-sar within an elevator shaft, wheréin the drive unit conprises
a notor, .jﬁ%ive_sheave; and a defl ection sheave e being ’
driven b ptor, 10 and the rotational pl ane”“}ﬂﬂwﬁ" Eg iented at _

' atfgl e relative to the rotational plane*ofe ec on sheavebe
the or each rope, in passing trwcnmﬂﬁthe drive unit, extends fromthe
count er wei_ght Lo the 15 deflection sheave and from the defl ecti on sheave to
the driv c & at a horizontal angle relative to the plane of each

sheave, then armundlé#mtckimtsémmnpzaiﬁiﬂgﬁemt@nha mntteltelqdmhﬁ.on'of
t he or each r?‘g? ngél niéggt dﬁé e,_g;éé)rb ie‘ dap the drive sheave
he por J

bei ng adjﬁc on eaV|n ve sheave an extending to the
car; and the G¢uvees%%b9%tah@ %h#l@ﬁﬁ|¥hFQﬂﬂﬁnRPQNﬂﬂ¥¥QH ng -a nonmetal lic

' nsertsf Oﬁn§'c'p99iélh nazwdsgeméilfﬁpe&o vt cdar GRigchih An el evat or -
systemas clained in C%af wherein said vertical and horizontal angles
are each @Bofteyakpr shatt, %& Ftator systemas claimed in claim1 30 or

cl ai m 2 wher ei nthéednive anmijt ccampt heesra esator ppe doivyeassi ng around t he
drive She%ﬁ%ab@ ggg&t;rdégfgcgggw sﬁeave-A” el evator systemas clained in

any prece g clfarm havi ng ne. rope, said non-netallic 35 insert
bei ng cl eat ed. ghe dr#ﬁeeFMY%rb%y%‘! e‘ﬁ‘i%‘(ﬂfkt%t‘?@ﬁ IBPYRE herei n descri bed

mqth 16f ERRACEHE OrbbSt B6RATPPIAME Otk Ped HdSeing oriented
at a vertical angle relative to the rotational :QJ
plane of the deflection sheave;
the or each rope, 1n passing through the
drive unit, extends from the counterweight to- the
15 deflection sheave and from the deflection sheave
to the drive sheave at. a horizontal angle relative
to the plane of each sheave, then around the drive
sheave, and then to the car, the portion of the -
‘or each rope passing from the deflection sheave
20 to the drive sheave being adjacent the portion
leaving the drive sheave and extending to the car;

and _ :
the drive sheave and deflection sheave eontaining _

a nonmetallic insert for supportlng and gu1dzng _- i;)
25 the or each rope. _

2. An elevator system as claimed in claim 1,

wherein said vertical and horizontal angles are

each about 1l.5°. _

3.  An elevator system as claimed in claim 1
30 or claim 2 wherein the wrap angle of the or each

rope in pass1ng around the drive sheave is greater

than 250°. _ '

4. An elevator system as claimed in any preceding

claim having more than one rope, said non-metallic
35 insert being cleated. o

5. An elevator system substantially as herein

described with reference to the accompanying drawings.'




