2076928 ELEVATOR APPARATUS The present invention relates to an el evator
system equi pped with a traction drive having a reduction gear unit having-»
rotar\ gears with parallel axes. 5 A conventional el evator system
[Q,'e cribed with reference to Figures 1 to 3 of the acconpanying rﬁu?lengsq
tch: Figure 1 is a diagrammtic view of a conventional elevat ~
systen1 10 Figure 2 is a new, partly in section, view of a traction
drive of the system and Figure 3 shows chatasteristic curves representing
operation of the system Referring to Figures 1 and 2, a conventional 15

el evator systemw ||

be described. In Figures 1 and 2, the reference

nunmeral (1)  -2- designates an el evator shaft; (2) designates a machine
room pl aced above the shaft; (3) GISEVABORSARPABATUSI on gear unit having as
main parts rotary gears, e.g. helical gears, with parallel axes as

The present invention relates to an elevator
system equipped with a traction drive having a

reduction gear unit having rotary gears with

parallel axes.

10

15

‘A .conventicnal elevator system is described
' , _
with reference to Figures 1 to 3 of the accompanying

drawings, in which:

Figure 1 is a diagrammatic view of a

conventional elevator system; .

Figure 2 is a new, partly in section, view

of a traction drive of the system; and

Figure 3 shows characteristic curves

representing operation of the system.

Referring tc Figures 1 and 2, a conventional

elevator system will be described.

In Figures i and 2, the reference numeral (1)

+

e -



5 F shown in Figure 2, which unit is fixed relative to a floor of the
machi ne room Referring to Figure 2, the reduction gear unit conprises a
fised. housing (3a); an input shaft (3b) mounted in the fixed housing (3a);
an internediate shaft 10 (3c) mounted in the fixed housing (3a) parallel
to the input shaft (3b); an output shaft (3d) nmounted in the fixed housing
(3a) parallel. to the internediate shaft (3c); a first, helical, gear (3f)
gear. mounted on the input shaft (3b); & Qeeond 15 gear (3g) nounted on
thej}ﬂnernediate shaft (3c) and neshed with the first gear; a third,
hel i cal, gear (3h) nmounted on the internediate shaft (3c); and a fourth
gear (3i) nmounted on the output shaft (3d) and neshed with the third gear,
thereby 20 provi desjgnagear anr elevader. shaf trief etdncdesignates (a)
designates a traction sheave which is nmounted on one end of the output
shaft (3d) of the madoingonogmaplased @bpverthetshalfth: t hedeviepigpates
designates-a traction 25 notor connected to one end of the input shaft
(3b) -3- of thearradeetdangggArruNnd Y HAVIRT AT D (PRYES rotary:
- 'gears,'e.g. helical gears, with parallel axes as
5  shown in Figure 2, which unit is fixed relative
to.a floor of the machine room. Referring to
Figure 2, the reduction gear unit comprises a
fixed housing (3a); an input shaft (3b) mounted in
the fixed housing (3a); an intermediate shaft
10 (3¢) mounted in the fixed housing (3a) parallel to
the input shaft (3b); an output shaft (3d) mounted
in the fixed housing (3a) parallel to the
intermediate shaft (3c); a first, helical; gear
(3f) gear mounted on the input shaft (3b); a second
15 gear (3g) mounted on the intermediate shaft (3c).
and meshed with the first gear; a third, helical,
geaf (3h) mounted on the intermédiate shaft (3c);
and a fourth gear (3i) mounted on the output shaft
(3d) and meshed with the third gear, thereby

20 providing a gear train (3e).

The referencé numefal (4) desiénaﬁes a
traction sheave thch is mouhted_on one end of the
_oufput shaft (3d) of the reduction geér unit (3)
for rotation therewith; . (5) desighates a tréction

25 motor connected to one end of the input shaft (3b)

¢



- ,sane; (6) designates a nmain rope, at the ends of which a car (7)fand,§-
punt erwei ght (8) are suspended and which is wound on the traction 5
Qeave (4); and (9) designates a deflector sheave. In this elevator system'

e traction sheave (4) is driven through the reduction gear unit (3e) by
-the traction notor (5), whereby the main rope (6) raises or |lowers the car
(7). The reduction 10 gear unit (3) Ra¥iAg the parallel gears (3f) to .
(3i) offers superior transmission efficiency relative to conventional worm g
gear units whereby energy may effectively be saved. However, vibration Bﬁ’ :
the reduction gear unit. 15 (3e), represented by the curve (b) in Figure %
3, occurs during adfcdher atadictinh dpeatecunitok3df fokedravind) tbeose ¥
velocity is represented by the curve (a) in Figure 3. Such vibration is ;
caused by backl asisameit hel&) ddesigratesngy madnpaepelehtgdhes ex@s qf3f) to
(3i) of the reduction gear unit_(3e)_and is transmtted through the :

“traction sheave (¥pighda a5l rapd 2efounterwedght( 8) wriech is

unpl easant for passengers. -4- _
P P susﬁ%nézd and which is wound on the traction

5 sheave {4); and (9) designates a deflector sheave.

In this elevétor system, the tfactiqn sheave
(4) is driven through the reduction géar unit (3e)
by thé'traction motor (5), whereby the main rope
(6) raises or lowers the car (7). The reduction
10 gear unit (3) having the parallel gears (3f)
to (3i) offers superior transmission efficiency
relative to conventional worm gear units whereby

energy may effectively be saved.

However, vibration 6f the reduction gear unit.

15 (3e), represented by the curve (b) in Figure 3;

occurs during acceleration and deceleration of the

car (7) whose velocity is represented by.the curve

(2) in Figure 3. Such vibration is caﬁséd by

backlash in the train including the parallel gears
20 (3f) to (3i) of the reductioh gear unit (3e) and

is transmitted through the traction sheave (4)

and the main rope (6) to the car (7), which is

unpleasant for passengers.
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Nbréoyer, when the weight of the car (7) and its | oad bal ances the wei ght {
of the*counter- wei ght (8), lost notion between the gears results in the
vitoration of the car (7) increasing. 5 ' The present invention

al l evi ates’ these problens and saves energy by enploying rotary gears with
paral l el axes, thereby obtaining superior transm ssion efficiency in

relation to the conventional wormgear unit, and by enploying friction
generating 10 means -to danp vi bration ?esulting from backl ash. According

to the invention, there is provided an el evator system conprising an

el evator car, a counterweight, -a main cable supporting the elevator car and
the counterweight, a traction sheave about 15 which the main cable is

wound, a reduction gearMéﬂévQ@yngeﬁntﬁgt Relighiably QRpeaMigh (e traction
sheave is mounted, and a traction notor tor rgtatlng-an input shaft of the

reduction gear- unignahet£byoi® b&iaheekhenauiBYbnehafet tded dditedk-
traction sheave, the reduction gear unit conprising a gear train having

rotary gears with weaight el8 pxebostndot hénr Beuwkiean taRagedtis gy
conprising friction generating nmeans for danping vibration resulting from

backl ash fromthe igearthe raibration of the car (7) increasing.

5 | The present invention alleviafes these préblems
and saves energy by employing rotary gears with
parallel axes, thereby obtaining suéerior transmission
efficienéy in relation to the conventional worm
gear unit, and by employing friction generating

10 means to damp vibration resulting from backlash.

According to the invéntion, ﬁhere is provided
an elevator system comprising an elevator car, a
counterweight, a main cable supporting the elévator
car and the counterweight, a traction sheave about’
15 which the main cable is wound, a reduction gear
unit having an output shaf£ on which the
traction sheave is mounted, and a traction motor
for rotating an input shaft of the reduction gear
unit whereby to rotate the output shaft and the
20 traction sheave, the reduction gear unit comprising
a gear train having rotary geérs with parallel
axes, and the reduction gear unit furthér comprising
friction generating meahs for damping vibration |

resulting from backlash from the gear train.



he invention is described further, by way of exanple, with reference to
gures 4-to 8 of the acconpanying drawi ngs,-in which: Figure 4 is a §|de
ew partly in sect-ion of 5 one formof traction drive enployed in ‘the
| evator- system of the present invention; -- Figure 5is axcircuit
.diagramof the main electrical parts of the el evator systemy Figure 6 shows
characteristic curves represent- 10 d#ng t he operation of the el evator
system of the- present invention; and®Figures 7 and 8 are side views -~
partly in section of other-forns of traction drive enployed in the el evator
syst:em of the present invention. Referring to Figures 4 -and "5,

one enbodi nent of the ?ﬁ Sﬁ%%éﬂﬁfgﬁlfgl4¥éér£§egefﬁ££g arts | denti cal

to or correspondi ng w parts own Th Ures and eﬁfe §e¥P nated by

the same referencg nggg 1 frggﬁihéﬁgﬁﬁaﬁﬁg €8C§18H98Eah ggjb g%srgnates agr

‘through-hole formed int
the accompanying drawings;- in which:

Figure 4 is a side view partly in section of i
- S one form of traction drive employed in the elevator-

system of the present invention; -

Figure 5 is a circuit diagram of the main

-electrical parts of the elevator system; -

Figure 6 shows characteristic curves represent-

10 ing the operation of the elevator system of the-

present invention; and

" Figures 7 and 8 are side views partly in
section of other forms of traction drive employed

in the elevator system of the present invention.

15 Referring to Figures 4 and 5, one embodiment
of the present invention will be described; Parts
identical to or co:responding with parts shown in
Figures 1 and 2 are designated by the same

reference numerals.
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posftion facing one side of the second gear (3g); and (10) designates
elqctfbnagnetic friction device 5 for applying a frictional force to th
retary parts of the reduction gear unit (3e). The el ectromangetic friction
device is’mounted on the outer surface of the fixed housing (3a) and
conprises a.casing (1Ca) containing a coil (1CGo) and slidably 10
supporting a friction nenber (10c) conprising one of two pins having a
spri.ng therebetween. The pin (|1 Cc) projegts through the through-hole (3j)

t ovetls the side of the second gear (3g), and thus faces one of the rotary
“parts of the 15 reduction gear unit (3e), while the other pin passes
through the coil (1 Qo). The reference nuneral (11) designates a control
devi ce for generating aTh@nnaﬁarsngﬁanumsraAg(éddeﬁasygnateﬂ kaeleratlon

of the car (7), in response to which the coil &!Cb) of the
el ectromagnetic’ fr‘-‘rtb’e'(P‘é?lh'd}é‘?léef?IG?dl é-neﬁéﬁglfé-é&dt siing he33ph k)
agai nst ‘the side of the second, gear A power source is represented by

(+) and (-). Ir1tfﬂ?%&ﬁ%@neféﬁéPSr°§9s§éﬁﬁ Pfethensesond geas | B3 hbtor (5)

's operated so &Sgﬁ)di+gf &esignates electromagnetic friction device

5 for applying a frictional force to the rotary parts
of.the reductidn gear unit (3e). The eléctromangetic
friction device is mounted on the outer
surféce of the fixed housing (3a) and comprises a
casing (10a) containing a coil (10b) and slidably

10 supporting a friction member (10c) comprising
-one of two pins having a spring therebetween.
The pin (10c) projects through the through-hole
(3j) towards the side of the second gear (3g),
and thus faces one of the rotary parts of the

15 reduction gear unit (3e), while the other pin passes
through the coil (10b). The reference numeral (11)
designates a control device for generating a
command signal during acceleration or deceleration
of the car (7), in response to which the coil

20 (10b) of the electromagnetic friction device (10)
is energised to push the pin (10c) against the side
of the—seéond'gear (3g) . A.power éource is

represented by (+) and (-).

In the above elevator system, when the

25 traction motor (5) is operated so as to drive the



(7) in accordance with the velocity curve (a) in Figure 6, the contro
ice (11) generates the command signal during both acceleration and '*

el eration of the car (7), and the coil (10b) 5 of the eleotronagnetibv;

ction device (10) is energised during the periods represented by the
curve (c) in Figure 6, current flowing along the path fromthe positive
termnal (+) of the power supply, through the control device (11) and the

coil 10 . (10b) to the negative termnal 7(=) in the circuit shown in Figwe
5. The friction nmenber (10c) is urged agai nst the second gear (3g) by thé~ ;

energi sation of the coil (10b). Because of the friction between the nenber
(10c) and the gear (3g), 15 the vibration caused by the backlash in the
gear train includi rept he7¥ i istatccorfienteuwtiithgddes vedfdcity (Gigvelutang
accel eration or decleration of the car (7) is danped. Thus, the.vibration
transmtted to the arFigyrelus j nthaccensreli devdicedeldel Jergarneanratas 2the

di m ni shed, rendering the novenent nore confortable. Wen the car (7)

travel s at a const fAmmareosignel cdpring begharcged@xratddmyande contro

device (1I) is absent and the coil (10b) of the electro- magnetic friction
device (10) is de- €iRGeAeeption of the car (7), and the coil (10b)
5 of the electromagnetic friction device (10) is

energised during the periods represented by the
curve (c) in Figure 6, current flowing along the
path from the positive términal (+) of the power
supply, through the control device (11) and the coil
10 (10b) to the negative terminal (-) in the circuit
shown in Figure 5. The friction member (10c)
is urged against the second gear (3g) by the
energisation of thg coil (10b). Because of the
friction between the member (10c) and the gear (3g),
15 the vibration caused by the backlash in the gear
train including the first to the fourth gears (3f)
to (3i) during acceleration or declergtion of the car
(7) is damped. Thus, the vibration transmitted to
the Caf (7) during acceleration or déceleration_is

20 diminished, rendering the movement more comfortable..

When the car (7) travels at a constant speed,
the command signal generated by the control device
(11) is absent and the coil (10b) of the electro-

magnetic friction device (10) is de-energised:




"’"

- 8- mhereby the friction between the second gear (3g) and t he frlctlon

the energy | oss caused by the frictional
force.on the second gear (3g) is avoided when the car 5 (7) travels at a
In the above-nenti oned enbodi nent, the control device (11)
during the entire acceleration and the entire
(7). 10 - However, the problemof vibration
caused by backlash in the gear train conprising the first to fourth gears
(3f)0 (3i) is nmost pronounced just after starting the car (7) or just
before the car (7) stops. The energy loss due to the friction 15 can be
device (11) to generate the command signa
(10b) - of the

nenner (10c) Is elimnated. Thus,

constant speed.

generates the conmand signa
decel eration of the car

reduced by causing the control
only for short periods at these tines to energise the coi

el ectronmagneti c frwﬂgfégydgﬂécgrgégﬁogrbggu%eﬁnQH@w§agdhdnggé&the friction
menber 20 (10c) to the side of the second gear. The probl'em of vi bration

caused by backl aSh(Z!é)fé&ﬁ&hﬁﬁeaﬂﬁﬁ.é‘ﬁibﬁdm%hb"e'rmslU@)e'lst e Meirdte®f the

10

15

20

Thus, the energy loss caused by the frictional

force on the second gear (3g) is avoided when the car

(7) travels at a constant speed.

'In the above-mentioned embodiment, the control
device'(11) generates the command signal during the
entire acceleration and the entire déceleration

of the car (7).

However, the problem of vibration caused by
backlash in the gear train comprising the first to
foﬁrth gears (3f) to (3i) is most pronounced ju;t
after starting the car (7) or just before the car
(7) stops. The energy loss due to the friction
can be reduced by causing the control device (11)
to generate the command signal oniy for short
periods at these times to energise the coil (10b)
oflthe electromagnetic friction déviée'(10)
briefly and briefly apply the friction member

(10c) to the side of the second gear.

The problem of vibration caused by backlash is

further aggravated at times when the weight of the

(2



-9- car (7) and its | oad bal ances the wei ght of the countermelght (8. .
erefore, energy loss may al so be reduced by using a control device (1%).
ich detects the load in the car (7) and which generates 5 t he conmand e

signal only on occasions when this conbination bal ances the wei ght of the

.counter- weight (8). Figure 7 shows parts_of another enbodi ment of the

‘present invention wherein a friction devi 8e=10 (10) for inparting a

frictional force to one of the rotary parts, nanely the second gear (3g)+~

conprises a cylindrical casing (10a) which covers the through- hole (3] A n

the wall of the fixed hausi (3a o] rethane fricti r (10c) in

the formof 15 acﬁrn c‘?’f%? E%'h%&ﬁﬁ??ﬁ&% fhen&eis ?L; (‘%meh‘?\ t he
fixed housing (3a) w q:one end aréﬂngeﬂ ontact a_sid of the S ond "
gear (3g) and the SRR IEREN pgrg BrEyI PREESY( $Rting

screw (10d) screwe%é nr}tged(%§&r Qgg_g _ Pnggglohe%qwe t :1%‘(10a)

renote fromthe housi prOJe e caS|ng (‘10 ¥
pressure el enent ( [ 8 ¢R S h S WA |Hg§g t he
adjusting screw (1 an ﬁéf??%tlonngéﬁbégg qg; 2l éﬂ) 48

5 the command signal only on occasions when this

combination balances the weight of the counter--

weight (8).

Figure 7 shows parts of énother embodiment of
the present invention wherein a friction device
10 (10) for imparting a frictional forcé to one of the
rotary parts, namely the second gear (3g), comprises
a cylindrical casing (10&) which covefs_the'through-
hole (3j) in the wall of the fixed housing (3a);
a polyurethane friqtidn member (10c) in the form of
15 a pin which is slidably fifted in thg hole (33)
in the fixed housing (3a) Qith one end arranged to
contact a side of the second gear (3g) and the other
end extending into the cylinder (10a); an adjusting
screw (10d) screwed into a screw hole in an end of
20 the casing (10a) remote from the housiﬁg (3a) to
project info the casing (10a); and a pressure
element (1be)'comprising-a compfessed coii spring
connected to the adjusting screw (104) and the

friction member (10c).




— ' : ' '
-10¥ In this enbodi ment the friction menber (10c) is nmounted in the fixed .
housi iy (3a) to exert a desired pressure on the side of the second gear Py
(3g) determ ned by the pressure elenment (10e) 5 t hrough adj ust nent of
t he adj usting screw (10d). Therefore, vibrations generated by backlash in
the train including the first to fourth gears (3f) to (3i) causing
vibration of the car (7) etc. are danped by the friction between the
friction menber (10c) 10 and the side of the second gear (3g). Thus, the
t otaksvi brati on (throbbing) caused by backd ash in the reduction gear train
(3e) can be reduced. The vibration of the car (7) is thus reduced to give
the car a nore confortable ride. 15 I n the above-nentioned
enbodi ments, the frictioon nenber (10c) presses on the second gear (3g). The
sane effect may al so belatthiaecembodimeat: ithe £riatdqromembers ck19d) one of
‘the other rotary parts, including the first, third or 20 fourth gears
(3f), (3h), (3i) ah® meuntaguinskhet fdxed hovsiRddi 32 )sHR 184S @dr the
‘output shaft (3d) in the_reduction gear unit(;S).

C desired pressure on the side of the second gear
(3g) determined by the pressure element (10e)

5 through adjustment of the adjusting screw (10d).
Theréfore, vibrations generated by backlash in the
train including the first to fourth gears (3f) to
(3i) causing vibration of the car (7) etc. are dampéd
by the friction between the friction member (10c)

10 'and the side of the second gear (3g). Thus, the

. : total vibfation (throbbing) caused by backlash in
the reduction gear train (3e) can be reduced.
The vibration of the car (7) is thus reduced to

give the car a more cqomfortable ride.

15 - In the above-mentiqgned embodiments, the
friction member (10c) presses on the second gear
(3gj. The same effect may also be attained by
imparting a frictional force to one of the
other rotary parts, including the first, third or

20 fourth gears (3f), (3h), (3i) and the input shaft

- {3b), the middle shaft (3¢) or the output shaft

(3d) in the reduction gear unit (3).

Figure 8 shows parts of another embodiment
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Figure 8 shows parts of another enbodi nent of the present invention, the
ame references designating identical or corresponding parts to t hose® shown
» ) n Figure 4. The reference nuneral (10f)-- designates a first:friction. disc
/made of nmetal which 5 is fixed to the input-shaft (3b) and has-‘an-outer
-di aneter corresponding to that of the pitch circle of the first gear (3f);
-(10g) designates a second friction disc nmade of netal which is fixed to the
m ddl e shaft (3c) and whose periphery conRtyacts the 10 periphery of the.
first friction disc (10f); the second friction disc having an-outer Y*-

di aneter corresponding to that of the pitch circle of the second gear (39g);
(I Oh)-designates a third friction disc nade of netal -which is fixed -to the
mddl e 15 shaft (B%)thkewdphasenk- iowestignandher same egkanineeso t hat of
the pitch circle of the third gear (3h)-, and (10i) designates a fourth
friction-disc md@%ﬁimﬁinﬁhﬂ-aﬁnﬁécﬁilx% CORNASRANGANRTG RIS (Bel) thpge
whose periphery contacts the periphery of the 20 third friction disc
(10n), the fourth $HW i &» BigETRadi-ng Tae SRferefcsdrurexdt r bk$bhaing to

that of -- the pitgh clrst&sOh F18st0% R 923 &i¥d e '§f metal which

5 is fixed to the input shaft (3b) and has an-outer
diameter corresponding to that of the pitch circle -
of thé first gear (3f); (10qg) designétes a second

-~ friction disc made of metal which is fixed to the
middle shaft (3c) and whose periphery contacts the

10 periphery of the first friction disc (10f); the
second friction disc having an outer diameter
corresponding to that of the pitch circle of the
second gear (3g); (10h) -designates a third friction
disc made of metal wh?ch is fixed to the middle

15 shaft (3c) and has anuduter diameter corresponding
to that of the pitch circle of the third gear (3h);
‘and (10i) desiénates a fourth friction disc made of
metal which is fixed to the output shaft (3d4) -
and whose periphery contacts the periphery of the

20 third friction disc (10h), the fourth friction disc
having an outer diameter'corresponding.to that of —
the pitch circle of the fourth gear (3i). The
friction generatinglmeahs~410) are formed by the
first to fourth friction disés (10£) to (10i).

25 The reference numeral -(12) designated an electro-



TTEmm——— :
friction generating nmeans--(10) are formed by the first to fourth friction
di s¢s YlOf) to (10i). 25 -The reference nuneral --(12) designated an

el ectro- - 412 - magnetic brake which is connected to the fixed housing
(3a) to provide a brake for the input shaft (3b). In this enbodi nent, the
first to fourth 5 friction discs (10f) to (10i) are rotated with the
first to fourth gears (3f) to (3i) by the traction motor (5) whereby the
first and second friction discs (10f), Qg rotate in contact with one
another and the third and fourth friction'diScs 10 (10h), (10i) rotate in
contact with one another. Therefore, collisions between the teeth of the
gears of . the reduction gear unit (3e) which are neshed toget her are

oo o %52%@&%@@ BEAHECILER 16! ELERBCILR S S bldf L) on 15
backl ash in the g tb?afegHC%£891§8a5 HLi o |€%ﬁp%_ . mhlch in
turn reduces ‘the vi ratl ntransmtted to the car . us, ‘the ride of .

car (7) can be i nped. (3b).

In this embodiment, the first to fourth

5 friction discs (10f) to (10i) are rotated with the
first to fourth gears (3f) to (3i) by the traction
motor (5) whereby the first and second friction
discs (10f), (10g) rotate in contact with one
another and the third and fourth friction discs

10 {(10h), (10i) rotate in contact with one another.
Therefore, collisions between the teeth of the
gearé of the reduction gear unit (3e) which are
méshed together are'cqntrolled by the friction
‘between the friction discs of the friction

15 . generating means (10) acting as a buffer. Thus,
vibration caused by backlash in the gears of the
reduction gear_unit (3e) is damped, which in turn
reduces the vibration transmitted to the car (7).

Thus, the ride of car (7) can be improved.

20 The same effect may be attained by modifying
the embodiment shown in Figure 8 such that the first
to fourth friction discs (10f) to (10i) are fixed

on corresponding sides of the gears (3f) to (3i)

&



20 The same effect may be attained by nodifying the enbodi ment shown 2
in Figure 8 such that the-first to fourth friction discs (10f) to (10i)’agei_

| xed on corresponding sides of the gears (3f) to (3i) - 13 - or on .
rrespondi ng ends of the input shaft (3b), the mddle shaft (3c) and the
tput shaft (3d) projecting out of the reduetion gear unit (3). Another

0ssi bl e nodification of the Figure 8 5. 13 enbodinent is that the first to

fourth friction discs are made of rubber instead of netal so as to contaet

one another with el astic deformation. Thus, the friction between the Ay -

friction discs is increased, enhancing their ability to danp vibration. "10
Wen the friction dirsea eoerespondim aidstof tieeinpht shafe i(Sbal,so the
advantage that the noise of the friction discs is |ower than when they aré€
made of a rigid nathei aliddle stedittaiise) and the puepeht shagent(Bdd, the 15
el evator system conprises a. reduction unit having rotary parts_conprising
gears with paral | eprejestiagd oulr iferthwrpedeetioni geasnugdbedddi-ng means
for applying a frictional force to the rotary parts
Another possible modification of the Figure 8
5 embodiment is that the first to fourth friction
discs are made of rubber instead of metal so as to
contact one another with elastic deformation.
. Thus, the friction'between the friction discs is
increased, enhancing their ability to damp vibration.
10  When the friction discs are made of an elastic
material, there is also the advantage that the

‘noise of the friction discs is lower than when they

are made of a rigid material.

In accordance with the present invention, the
15 elevator system comprises a reduction unit having
rotary parts compfising gears with paraliel axes,
_and further comprises friction generating means
for applying a ffictional force to the rotary parts
of the reduction unit to damp vibration. Energy
20 can be saved by employihg a reduction gear unit
having gears with parallel axes, such a unit
providing superior transmission efficiency.relative

to conventional reduction gear units including

e e s




of JheQreduction unit to danp vibration. Energy 20 can be saved by
enpkeyi ng a reduction gear unit having gears with parallel axes, such a
uni t providing superior transm ssion efficiency relative to conventi onal
reduction gear units including - 14- worm gears; and “vi bration caused by
backl ash .in the gear train conprising the parallel-axial .gears danped by
the friction generating neans to reduce the vibration of the car and give
the, el evator 5 car- a confortable rideq, _ -15- CLAIMS 1. An el evat or
syst€ém conprising an el evator car, a counterweight, a nmain cable supporting
the el evator car and the counter- weight, a traction sheave about which the
main5  cable is wound, a reduction gear unit having an output shaft on

whi ch the tracti omvoriedyeaks; Moand e¢ibaaeiadn! £aGkeANbYOLACKIsH Gt i Ng an
the gear train comprising the parallelanial gears
damped by the friction generating means to reduce
the vibration of the car and give the elevator

5 car a comfortable ride.
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t shaft of the reduction gear unit whereby to rotate the output shaft
the traction 10 sheave, the reduction gear unit conprising a gear? s
n having rotary gears with parallel axes, and the reduction géar unit
further conprising friction generating nmeansjg ar dgmlllﬁ"ml m ' :
resulting from backlash fromthe 15 gear train. 2. J m"mm)rdi ng
to claim1l wherein the friction generating means conpri‘seta fri%ti*on nenber
engageabl e with one fA#ﬁg,rotary gears. 20 3. A system accor di ag
to claim2 wherein the Triction generating neans conprise an -
el ectromagnetic device including the friction nenber, the el ectromagnetit "
devi ce having a - 16 - casing which is nounted on the outer surface of a
housi ng of the reduction. gear gRi b1a¢devhi 6 st dokpralkBlLEr omagnetic -~
coil, the friction nmenber -being a pin actuable by the el ectromagnetic 5
cloi! tg Sﬂgag_e one séXkvdtobBatdrona euatergedghts. a mhisydabl@ccording to
claim erein -

supporting the elevator car and the couhter-
weight, a traction sheave about which the main

5 cable ié wound, a reduction gear unit having an
output shaft on which the traction sheave is
mounted, and a traction motor for rotating an
input shaft of the reduction gear unit whereby
to rotate the output shaft and the traction

10 éheave, the reduction gear unit cohprising a
gear train having rotary gears with parallel
axes, and the feduction gear unit further
comprising friction generating means for damping
vibration resulting from backlash from the

15 gear train.

2. A system according to claim 1 wherein
the friction generating means comprise a
friction member engageable with one of the rotary

gears.

20 | 3. A system according to claim 2 wherein
the friction generating means comprise an
electromagnetic device including the friction

member, the electromagnetic device having a



the an is actuable by the el ectromagnetic COI| to ngage_ggLQ_QEEr;g;E[Y
gear.durlng accel eration of the elevator car. A sys

actording to ctaim3 or 4 wherein the pinis actuable MJ
el ectromaghetic coil to engage said one rotary gear d l"H b
the el evator car. 6. A system according to claim3 wher & nt15% t e=p|n |s

actuabl e by the el ectronmagnetic coil to engage sai d one rotary gear just
after the elevator car starts to nove. A system according. to claim3
or 6¥herein the pin is actuable by the electronagnetlc 20 coil to engage

said one rotary gear just before the el evator car stops. noving. - 17 -
8. A system according to any of clains 3 to 7 wherein the pin is actuable
by the el ectromagneasingowhichb dsgagunigidd condheotcrtemesur ity oh '
occasi ons when the weight of the 5 car and its | oad bal ances the wei ght

of the counterwei gmthogsingA0§y§b@rnrss1@@rtdqqmgmrcl‘mlrh Aanghereigh

contains an electromagnetic coil, the friction
member being a pin actuable by the electromagnetic

5 coil to engage one side of said one rotary gear.

4. A system according to claim 3 wherein
the pin is actuable by the electromagnetic coil
to engage said one rotary gear during acceleration

of the elevator car. .

10 - 5. A system according to claim 3 or 4
wherein the pin. is actuable by the electromagnetic
coil to engage said one rotary gear during

deceleration of the elevator car.

6. A system accordlng to claim 3 wherein
15 the pln is actuable by the electromagnetic coil
to engage said one rotary gear just after the

elevator car starts tO move.,

7. A system according to claim 3 or 6
wherein the'pin is actuable by the electromagnetic
20 coil to engage said one rotary geer\just before

the elevator car stops moving.



" the friction nenber conprises a pin reS|I|entIy bi ased into engagenent mnth
ye side of one of 10 the rotary gears, the friction generating .neans’ °e

?npr|5|ng a cylindrical casing-nounted on the outer—surface of - a housing

the reduction gear unit, an adjusting screw into the -
cylindrical casing through a base wall thereof, m Wi ﬂﬂ umnarranged
bet ween the adjusting screw and the frlc on nmenpver ¢ accor di ng
to claim9 wherein the friction nenber”i s/ nhde of polyurethane 11. A =
system according to claim1 wherein 20 the friction generating neans;¥§'
conprise a pair of friction discs each associated with a respective one of

a pair of the rotary gears -18- which are neshed with one anot her and

each having a dianeter gorreapepeitesh aeddi@in®d ddany teh clache of the
associ ated gear, each friction disc being fixed relative to the associ ated

gear, 5 the fricdite 7isherbéhngher pingad Edtudblal bypethd@heries in
contact with one another. 12. A systemaccording to claim 1l wherein
electromagnetic coil to engage said one rotary
gear only on'occasiqns when the weight of the
5 car and its load balances the weight of the

counterweight.

9. A system according to claim 2 wherein
the friction member comprises a pin resiliently
biased into engagement with one side of one.of

10 the rotary gears, the friction genérating means -,
compri;ing a cylindrical casing-mounted on the
outer surface of a housing of the reduction
gear unit, an adjusting screw extending into the
cylindrical casing through a base wall thereof,

" 15 and a spring arrangéd Between the adjusting

screw and the friction member.

10. A system according to claim 9 wherein ]

the friction member is made of polyurethane.

11. A system according to claim 1 wherein
20 the friction generating meéns comprise a pair
of friction discs each associated with a é

respective one of a pair of the rotary gears




t he

xf]ction di scs are nade of netal. 13. A systen1according to claim11l

whegsih 10 the friction discs are radially deformable—34—A-system

actording to ctaim 13 wherein the friction discs - a
material. 15. An el evator systemsubstantially as iﬁl'ﬂi iE M’ﬂt
described with reference to 15 Figures 4 and 5, Fi

StIC

8 of the

acconpanyi ng drawi ngs. The text of the specification has been reproduced
by. potocopying the applicants original typ&8cript. It may contain a few
ament@ments which are difficult to read. The orignal typescript containing
t hose anendanents nmay be Inspected on the prem ses of the Patent Ofice

which are meshed with one another and each having

a diameter corresponding ﬁo that of the pitch

circle of the associated gear, each friction

disc being fixed relative to the associated gear,
5 the friction discs being arranged with their

peripheries in contact with one another.

12. A system according to claim 11 wherein

the friction discs are made of metal.

.13. A system according to claim 11 wheréin

10 the friction discs are radially deformable.

14. A system according'to claim 13 wherein

the friction discs aré made of an elastic material.

15." An elevator system substantially as
herein particularly described with reference to

15 Figures 4 and 5, Figure 7 or Figure 8 of the

accompanying drawings.

The text of the specification has been reproduced by photocopying the applicants o*ig.nal

typescript. It may contain a few amendments which are difficult tc read.

The original

typescript containing these amendments zay be inspected on the premises of the Patent Office



