n>?e3e25D{ 22xxyz" >z| z6zTD{#( -r 1 *159}59* Rope Traction El evator
Description . i nventi @n | ates to a rope traction el evator
With an eIevatammmmmmmﬂmamﬁ consists off a gear with traction sheave, a
nmotor, a brake, suspension el ements which pass over the tracfy to
provi de vertical notf% to an el evator tar which preferably mwmmmmm mmmw
counterwei ght, the notor 10 of the elevator drive being in an UQ%E%‘I

7 37

posi tion. el r._dei f _the type nmentioned is known from
773 C2. Tﬁ@gﬁhF§§§§q8 F%¥§a28ﬁstruction is to make it easy to assenble the

gear, and to permt rapid nounting and 15 di snounting of the notor, keeping
t he bearings al.igned during the process. The nmotor, which is ifd an upright
position %ﬁﬁ&p °he gear, has a drum brake at its upper end; 20 Wth
today's high level of thermal |oad on the notor w ndings, the occurrence of

a faulf in_.the windings due.to an_overl pad appears to, be nore probabl e than
2 mechiini AR @FESERT ARPRBL4EA, ToFAERSbPeRt FUBSTBERFCHER THSBBEPBp aced,
the brakewdanh em @flet/aeofob@nval Sanlasoheibesr A0y ege2b WOERt eAcWi bl the
defective notor. A prerequisite for this operation Is that the car and

count er weiSgIREVifus e fOLer /b8 DEBKFedSHFRFASEOUNBLEREBL FroVRIERtP2$Dr exanpl e

by appl yi pErea @RS th@ckhen’ 8RgavaNd6oprsyPRer {EPEiERE ROUDEE VB gt in the
hoi stway. This procedure is tine-consunmng and carries 30 the risk of
acci dent s elpyatear @a8s Whicht prabaspbiyohssaizecanskersesghh, etganekodri ve

consi 21 N 0fce. WICHEER B94eApERRAT 1HNBANub218hEpbBLAIHPT | Ot poSi tion,

but in which the notor is an externa or “notor and whose cylindrical

external surface sinmultaneously serves as a brake drum ,: Wth this drive

the brake pgl $Q R@% o0 dReveCBRY eHc WGPt REN B BREAT i & SkAERh 2ELGN BRI §H gi ves
rise to the sanme di sadvant ageous effect as already described above.

Furt her mode, t/Re Gar §BegPpraPrag RasEbiesaPRrrhguFEspmt he EXtBekal it ot or

princi pl e Ga%y havasachsdat ikue ﬁ&ﬁ@?taﬁa tBepasset eF abi @Mménd degehggat i on
of the elevator car. 10 In both of the drives nmentioned, the snall size of
t he nb?or Sijsmopaitdngortt shenmospre brePhBIgbhr Peaningd ahkokedc! usion that

these driyes iake tdeshanedsan! ¥nkohotekat iMeky LoW poysTuoright. If a motor
for the nmedi um’power
position on top of the gear, has a drum brake at its upper

end.

: 20 With today's high level of thermal load on the motor

' windings, the occurrence of a fault in the windings due to
an overload appears to be more probable than a mechanical
defect in the gear. If a defective motor has to be replaced,
the brake on top of the motor also has to be removed

25 together with the defective motor. A prerequisite for this

operation is that the car and counterweight must first be
secured against unbraked movement, for example by applying
clamps to the ropes and/or supporting the counterweight in
the hoistway. This procedure is time-consuming and carries

30 the risk of accidents.

The German utility model 1 218 376 discloses an elevator
drive consisting of a worm gear and a motor which is also in

an upright position, but in which the motor is an external



15 range i s used which has a higher power output and is therefore |arger,
the horizontal dinensions of the notor may be greater than those of the
gear Dbase, which has negative consequences for the range of possible

| ayouts. 20 The objective of the present invention is therefore to create
an el evator drive whose motor and gear Zases have narrow di mensions, i.e.
in at | east one horizontal dinension they are narrow enough for the drive
to be loc ' S| f [ ' er as to save
space, butPro atohE andviBsd cbratet el ert SR B BT Norcover it
nust be pedsuiltentcousdy aeevebeasptobrakei dtynand easily w t hout the

di sadvant ages nenti oned above. The el evator drive according toithe
invention is 30 characterized by the fact that the el evator drive,

i ncl udi ngwtik® wprisgll ivet @heabtakbed166 his tS ¢ iwdMdved ivHead dhe such a
way tggt a verti.cal Erojection,of the notor from.above lies within.the
hor i zont afORednd&r ¥ R aERE gWALCRNEIYRAL ¥ 1 stR i esaahi eved wi t hout

conpl ex siigedwhaladectBdiefifeati 85SalresdaPdyadd pussaddird her devel opnent s
and i nprovenents are stated in the subclains. ,, The inclination of the

axi s of tRETHOEEFIOIRd §BSr 1PE9S I¥RREVRY BYST NeEHHUNN D FBtENEF t he gear
being in artieRehiinedtBlapeinheliplbveahonhhe baseyHfiddemeat ohaymechani cal
brake is positioned between the notor and the gear and does not have to be
renoved i BCCReFgLdPni 3ndodeeplaEalionsof s @ievaiRe®it- of the drive and
tractijeon sheave after the notor has been renoved is prevented by the closed
brake, and no additional neasures are needed to hold the elevator in

posi ti on. ID5bPRE péchhRri eaivepakentionedst hetder bk iz g mfedi part of the

ggar and 3 +604at aihned LR anPakt tAE dgbﬁe%grtﬁ@S&eaﬁT %&?gttd)fu#&e case

ntaining the brake is constructed as a flange collar, which faces upwards
and has acPhghgeipratbaiotheseedsivest ave ndedrgnethdwki diPx ogether with the

| over partc9htihe19eabw pok@PSbLUShE] 28 & @b el GG GRS polis
vertical cross-secfion of the gear case, which has an optim zed shape
simle? t&aageovsl UEEE nhgrhshaengt higher 2Boweryi HEBUL \isbeiurves are

construct edckbearaeyargbydi thergstitadtil @nteyOSEs NG AHe 1oL than
its width, nmakes it p055|ble for the gear case to have thin walls and

conpact dPfefEeatsTi hhaRethorezeht hedgeettbare, IMBh Jrs masHtige

flywheel aboueqhB8cERt 8bri EnbSrRAgS Bk Cpd s Uske a doheel which projects
beyond the cross-section of the nbtor case w thout” exceedi ng the dlnen3|ons\

avai l abl e for installation.
20 The objective of the present invention is’'therefore to

create an elevator drive whose motor and gear cases have
narrow dimensions, i.e. in at least one horizontal dimension
they are narrow enough for the drive to be located in the
N side of the hoistway in such a manner as to save space, but
25 at the same time using a normal shape of motor. Moreover, it
must be possible to replace the motor rapidly and easily

without the disadvantages mentioned above.

The elevator drive according to the invention is

30 characterized by the fact that the elevator drive, including
the upright motor attached to it, is slightly tilted in such
a way that a vertical projection of the motor from above
lies within the horizontal boundary of the gear and that
this can be achieved without complex structural

35 modifications.



4 A nore detail ed description of the invention based on an exenpl ary

enbodi ment follows below and is illustrated in the draw ngs. These show. 5
Fig. 1. a three-dinensional view of the elevator drive and its position in
the hoistway; Fig. 2: a vertical cross-section of the elevator drive shown
in Fig. 1; 10 Fig. 3: a front elevatio® Fig. 4. a side elevation; and 15
Fig. 5: a cross-section of the gear case along the plane V-V in Fig. 2.

Fig 1 shgés aﬁ exa gﬁ thedeletator drlquaccordllg t@ t he i nvention

i nst al | ed”*FH2PHBORBFSL hehed BV BV ABER LT i A7 SRS 2% gear 2 with
a flange gektas' 8n mhecbuba@ggmgpmards and has in its sides openings .
contai ning the nechani cal brake, and a notor 1 nounted above tlhe brake and
having a flywheel 9. The nmechanical brake consists of at brake drum5, a
brake magmngk §nc§£‘ﬁ'a9i@ﬁeo§h93§ 4xid s pughe %Wrﬁr{w%{éz&ti‘@ si des of the
flange collar 8 the brake shoes 4 act from outside on the brake drum5. The
f1 anged coapmesedsbm Bhedmenntisguppet of dehev 9¢rn BeErmelpliat e 38 onto

whi ch t he S th.s det achabl y

f ast ened 658%§§ﬁ§ %?a%%u%EPﬁgl ee€Io ﬂﬁvg? %h%%qgﬁéééafg hori zont al
supports 11, 12 for the gear. A traction sheave 6 with a cover 7 is |ocated

to the si Qﬁeg&SEgﬁgggéi Bral?‘HSPEnﬁbQ{‘t%ﬁé@%éth@er?r eg'r!rB‘Eu’oPV tt??evml

traction s support a car and a counterwei ght nelther

i's shown. 9%he gedrd@appootshaneah@ he E@m9¥ﬁ@|lfcﬁhﬁimﬂtQ¥££Bhor|zontm
transyers 3 | C t rting
padssllcfl tg Pﬁg%éf %l rlreg}l % eéggﬁs{n% Z?%‘?%htﬁ%uﬁé% rai : s 16. The

parts 11- iheahereﬁyerotheamQUonhash@&émamemmw¢dfxﬁ pi&ﬂ%ﬂtﬁdﬂhﬂ the ve
hi ne. f tly 5
Jort1 cai , CuoFel B3RproafiEtio) hOE Ll ARG LLE, 80 Hedped P SRETL Y

t he back,the elevator 1n position.

15 The mechanical brake is constructed as an integral part of

the gear and is contained in a part of the gear case.

The part of the case containing the brake is constructed as
a flange collar, which faces upwards and has a flange plate
20 to receive the motor, and which together with the lower part

of the gear is constructed as a single-piece casting.

The vertical cross—section of the gear case, which has an
{ optimized shape similar to an oval for high strength and
25 rigidity, whose curves are constructed from several
different radii, and whose height is greater than its width,
makes it possible for the gear case to have thin walls and

compact dimensions in the horizontal direction.

30 By positioning a flywheel above the motor it is possible to
use a flywheel which projects beyond the cross-section of
the motor case without exceeding the dimensions available

for installation.



‘Further details of the elevator drive are explained belowwth reference to
Fig. 2. The active parts of the gear, a 10 worm 20 and a wor m wheel 27
which is enneshed with the worm 20, are installed in an enclosed, oiltight
and approxi mately rectangul ar holl ow space in the |ower part of the gear
case 28. The worm 20 is part of a notord worm shaft 19 which is held
radially at its lower end in a fixed bearing 30 and 15 axially in the gear
case 28 and id b vabl e bearin 9 at_the poaint re it: emerges
From thi ShoaPrecferri BanBealEEobEBh 08 £B Mkl P8 Hastiihdd o a
tracti on skheapgaghathb3d8imBnsucblowaybéhayv #bheyisaiioistmitaid iveltddid ve to
each other,. This pa&g of tﬂe gear case 28 is closed at the 20 right-hand
side wit h352Y&BPScovBRSS15PRYS  an oi | drainage screw 32 at its | owest
point, and is filled with gear oil 34 up to the |l evel 33. Together with the
upward facing flange collar 8 and the flange plate 38, this part of the
gear éﬁseFﬂgzlesacBH§??U€E@€n§é°%a%iﬁb?%-%ﬁe kg Vate Al eoRnd £ at
part of thesrpght+handisi €BeOhol Bewa@ar case 28, and adjacent to the flange
collar 8, the brake magnet 3 is nounted. A manual brake rel ease | ever for
openi ng the brake by hand is shown on the drawing with nunber 37. The brake
30 drum Spiyhi oh psybpeated aboye-588t BN abr erpeadl digh vk ald v ridfnd he
flange collar 8, is non-detachably fastened to the notor/wormshaft 19. A
nmot or case 24 of +heF#Btoti1 is detachably fastened to the flange plate 38,
prefergably by neans of screws. The notor case 24 surrounds a |am nated 35
stator core 23 with a stator w nding 22 whose w ndi ng ends r 6 project at
the | ower Fégd Bnata fhent| ahgeatdbrar 8. A rotor 21 with a laninated core
and a short-circuited winding of a type typical for alternating current
tors is _|located on the notor/wormshaft 19 adjacent to the stator
| ami nat i oh$95 43. aAsidr ahewprt2enandnd fl ywheel 9 are attached to the
not or/worm shaft 19 close to its upper end in such a way that they cannot
turn relative to it and axially secured 10 with a screw 40. Nunber 36 shows
a bevlel gBag-rPagawnAreRsrsestienedfobhe g@erfrysmeriony thee mians Vil ation
opening on the cifgupigrence of the fan wheel 25 is covered with a
ventilation grille 26. "The angle a is the angle of inclination relative to
the vertical. The angle of

Fig. 1 shows an example of the elevator drive according to
the invention installed in the hoistway. The elevator drive

20 consists of a gear 2 with a flange collar 8, which faces
upwards and has in its sides openings containing the
mechanical brake, and a motor 1 mounted above the brake and
having a flywheel 9. The mechanical brake consists of a

{ brake drum 5, a brake magnet 3, and brake shoes 4. Through

25 openings in the sides of the flange collar 8 the brake shoes
4 act from outside on the brake drum 5. The flange collar 8
is closed on its upper side with a flange plate 38 onto
which the motor 1 is fastened with screws. The gear 2 is
detachably fastened by means of mounting feet 10 .at the

30 sides to horizontal supports 11, 12 for the gear. A traction
sheave 6 with a cover 7 is located to the side of the gear
2. Suspension elements 18 are slung over the traction sheave
6 and support a car and a counterweight, neither of which is
shown. The gear supports 11 and 12 are positioned on a

35 horizontal transverse beam 13 which is itself connected via



i5 inclination (err) can be any nunber of angul ar degrees that allows the
advant ages previously nentioned to be obtained. In the exanple shown, the
angle (err) is approxinmately 10. The plane of the bottom of the gear case,
shown as nunber 39, is inclined by the sane angle (err) to the horizontal
plane. 20 In Figure 3 the front el evati®n shows additi onal parts of a
manual | y operated evacuation device consisting of a manual operation shaft

44, pivoting ¢l gtgg 9?@ B5§§ 1Qe¥§!EHSa%aPI dﬁ@‘%%lfﬂ“ﬁfh%ﬁ?ﬁ#ﬁ& gear

ring 36 menti oned ab oval ape ear gear
cover 31 csuatemweughblgulﬁegranshbﬁs Eheapayt$hblah&aMhemgbyﬁfdheeaxrs of

the notor _1 be|n ned a to, the,vertical Because the 30

motor 1 dGUEBRGEIBRof EEREHRDfinbPE e e e L PP T A AT e

gear casealkbi beebe’éﬁt gtofir FY§. canthetptneeﬂot@f responthth@yactpge to a
icular to the plane, of  the guide

hoi st wal | he exte er

ralISW?anHeFﬁéFéﬂorgu%héthBrngﬂg %%FEQP(ﬁO e drs el Bt vith Tt he

hoi stway tiltwakl tawdrtiBetnat Bagk. the car, is correspondi ngly narrow.
Furthernore, an el evator car having suspension ropes fastened to its | ower

part can travel along the car guide rails 17 upwards and to the right of

the el eVa@Q&tﬂé&Vaeﬁﬁlisd@@ ehedelBvEt8r drond PastedpaiME@ LI the
el evator drive. shows ,a cross-section of the gear case 28 on the

pl ane cut Pitk§ Fﬁée§§§Fec5§eF28 nar kRS Ackige pares O 5the 43w &an i dea

contoy febrhhgocasg walbrhNwhebal 2 9NwhOcE! { &nétirle SEH LT EH Of1d wdgh di ty
for this %ear 2. The height h of the_external case contour is greater than
h

the wi dt R et ﬁéséﬁéﬂrﬁrﬂeleh@wenﬁhes%nt%%tbghr RN earPEasEnatmith was
cal cul at edcushAguihe ABYLDGY Q{Daéé”iﬁetﬁéeméﬁ pére@ éP%hé%éiéffc?é%‘t radii

-R4 alon% its perineter, he nunber of radii which flowinto
each ot heg eaﬁhsewgr&a?erlérpﬁégsofhanmeber/wqﬁnsshe%tnJt% Winighel val | of

the gear gasg 19%25'.19919 GEa$E5SEEHE PNeMit I 85 SPADES Sl Big LS &hpval . The
case wall can_also be kept relatively thin, which also has a 20 positive

ef f ect> on2kheldyt dRnihedPRBASFARS ARdaRACTMLESMHIPYBI2 tIRVafRts Beaming

detai | ed panper tQE ﬁ@mﬁtruﬁ&teglﬁhemefeyetefoﬂruvfslﬁamtoflmé eged© the
exanpl e shown. The nechani cal brake, for 25 exanple, can al so be

i mpl enent éésﬁs2§ dFER VPakeWheeh £heldofPRRPGHER NEC nbUHid Figl Pariheavime size
and shapesahrth8sMPhoEuénCanwdgviRhe tHOP EAenONDAg MBI SHOMYe to

each other. This part of the gear case 28 is closed at the

20 right-hand side with a gear cover 31, has’'an o0il drainage
screw 32 at its lowest point, and is filled with gear oil 34
up to the level 33. Together with the upward facing flange
collar 8 and the flange plate 38, this part of the gear case

L 28 is constructed as a single-piece cast case.

25
On a flat part of the right-hand side of the gear case 28,
and adijacent to the flange collar 8, the brake magnet 3 is
mounted. A manual brake release lever for opening the brake
by hand is shown on the drawing with number 37. The brake

30 drum 5, which is located above the movable bearing 29 and
inside the flange collar 8, is non-detachably fastened to
the motor/worm shaft 19. A motor case 24 of the motor 1 is
detachably fastened to the flange plate 38, preferably by
means of screws. The motor case 24 surrounds a laminated

35 stator core 23 with a stator winding 22 whose winding ends



I P1185 T4 Patent Clains 8 1. Rope elevator with an el evator car for
accommodat i ng persons and/ or goods, at |east one guiderail (17) along which
the elevator car is guided, a counterweight, a horizontal transverse beam
(13) which is fastened to the guiderail (17) via elastic spacing el enments
(19), suspension means (18) which at orfe end suspend the el evator car and
at the other end suspend the counterwei ght and which, to raise and | ower

t he el evatgr I d u ryei ght e i e ti gave (6),
Lhe ol evaLa B 30 SEUTLELHCLIN s Bh R P U Sop i o0t IR BAve, (
support ed2anwtiltd tr dasneasedbeame andﬂbpshertwmdrmuzmﬂdwwhnqpng)dﬂearn2

characteri_zed in tha the drive is.arranged in el evat oi stwa '

Rope. ol evivBE SUESFatndorocr ki i RE RaEr Rl e IR L i or
drive uni thesmatoargedmbehagenia hatateay valthdé 9dfatemnd Partitfa tifcmee|

profil 9 such manner that the el evator car can be caused to travel beyond
and abdve4the not or (1). 9. Rope elevator according to Caim1,
characterized by an el evator drive with a notor (1) nmounted upright on a

gear casing (28), the elevator drive being supported above the gear casing
(28) on tRe ﬁpawb@@rlsé%éaﬁn 218} ywheeRoBed B¢ et 2N R ity to O aim 9,

charact er inged r/oirhakhie ebevabge @6' ¥€s h@épé‘r“@ﬂidin ﬂ?aéué’!’ﬂoé%éy' ve shaft
(35) is su ported horizontally in_the gear casi and whose worm shaft

(30) Wt o B they) ShEnal: SHEBATPRCEIER e SF SRTATLAL LY SHERE ve Shafi

(35) pé apigeuke serahe 40er Nimbert Be ¥BbLsCal beel RoPSr & BYQIMHiALCGY ding to
Claiml, characterized in that a cover (7) for the traction sheave (6) is

present. SAIFWR@ ogto A@e AlgwhEeA ABhevyair gyertilation opening on
| wr WhC"‘fh%akfi%]c%ﬁ]f%%]e%@:]ecélfc%gak‘éﬁ] Qﬁéé@] 2@] f@] serdgal ol Gal cal caj cal e

] ca] ca] ca] ca] ca] ca] cal] ca] ca] cxa] ca! / JLM
| M} xsni d_Xehtalledlioa] gafiddkcafbcalba] eadta] ﬁa:}s:aﬂha]amdkm]cn:fa] ca] ca] ca] ca] ca]

f?ls?igﬁ}3%%§?%5]£§%L%%h§?£§?i chﬁSaY85€%5¥$a]£%Tc%?%%ﬁd%fca]ca]ca]ca]ca]c
a] ca] 4] cahealiGalk¢8hC ] €ahCBLCahGahGRber of & AdiTH¥ UDEIOHY BRI (()))Zi% L

wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]ca]c
a] ca] ca] cajlégpsatbgUpdvantages previously mentioned to be obtained.

In the example shown, the angle B is approximately 10°. The

plane of the bottom of the gear case, shown as number 39, is

inclined by the same angle B to the horizontal plane.
20
In Figure 3 the front elevation shows additional parts of a
manually operated evacuation device consisting of a manual
operation shaft 44, pivoting clutch mechanism 43, bevel gear
pinion 42, and the bevel gear ring 36 mentioned above. The
25 oval-like shape of the gear with the gear cover 31 is also

visible.

Fig. 4 shows clearly the advantage of the axis of the motor

1 being inclined at an angle f to the vertical. Because the
30 motor 1 does not project anywhere along its length beyond
the base of the gear case, this elevator drive can be placed
correspondingly close to a hoistway wall 41, as the extent
perpendicular to the plane of the guide rails, and therefore

the horizontal dimension of the drive between the hoistway
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Fig. 5 shows a cross-section of the gear case 28 on the
plane cutting the gear case 28 marked in Fig. 2. Fig. 5

10 shows an ideal contour for the case wall in relation to
strength and torsional rigidity for this gear 2. The height

( h of the external case contour 1s greater than the width b.

In the example shown, the contour of the gear case, which
was calculated using the method of finite elements, has four

15 different radii R1-R4 along its perimeter, although the
number of radii which flow into each other can be greater or
less than four. This results in the wall of the gear case
having a cross—-section with a shape similar to an oval. The
case wall can also be kept relatively thin, which also has a

20 positive effect on the external dimensions and the weight of

the gear 2.

The detailed manner of constructing the elevator drive is
Lo not limited to the example shown. The mechanical brake, for
25 example, can also be implemented as a disk brake with the

corresponding mounting parts.

The size and shape of the motor 1 can deviate from the

embodiment shown.
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traction sheave (6) and which is supported on the transverse beam.
2. Rope elevator according to Claim 2,
characterized in

that the drive is arranged in an elevator hoistway.

3. Rope elevator according to Claim 2,

characterized in

that the elevator drive unit is arranged between a hoistway wall
(41) and a car travel profile in such manner that the elevator car

can be caused to travel beyond and above the motor (1).

4. Rope elevator according to Claim 1,

characterized by

an elevator drive with a motor (1) mounted upright on a gear casing
{28), the elevator drive being supported above the gear casing (28)

on the transverse beam (13).

5. Rope elevator according to Claim 4,

characterized in

that the elevator drive has a worm gear whose drive shaft (35) is
supported horizontally in the gear casing {28) and whose worm shaft
{19) with worm (20) is arranged in a plane of rotation of the drive
shaft (35) at an acute angle (8) to the vertical.

6. Rope elevator according to Claim 1,
characterized in

that a cover (7) for the traction sheave (6) is present.



