- 1- ELEVATOR ROPE CLEANING DEVICE FIELD Embodiments described herein relate
generally to an elevator rope cleaning device used for cleaning a 5wire rope. BACKGROUND In
elevators, a wire rope is used as a main rope or compensating rope for coupling a car or a
counterweight. The wire rope is made by winding a 10plurality of strands around a fiber core, each
strand being formed by twisting thin steel wires together. Grease is usually applied to the wire rope
for lubrication or rust prevention. However, if the wiré roﬂe is‘used for a long time, hardening of grease
or 15adhering of dust to grease may impede elevator operation. Therefore, maintenance such as

regularly removing %@E%f%?{ 8££p&)ﬂ%%ﬁ?w(;gr E%&required. Generally, workers clean the wire

rope with a 20scraper or ‘a brush."Howeéver, such cleaning by hand is hard work and time consuming.
Further, it is difficult to remove grease in grooves (between;strands) on the rope by hand. Therefore,
rope cleaning devices for automatically 25cleaning wire ropes have been conceived. For example,

there has been a rope cledhing deviee irclading alinember withna helesinghe shape torresponding to

the ,
an elevator rope cleaning device used for cleaning a

5 wlre rope.
BACKGROUND
In elevators, a wire rope 1s used as a main rope
or compensating rope for coupling & car or a
counterweight. The wire rope is made by winding a
10 plurality of strands around a fiber core, each strand
being formed by twisting thin steel wires together.
Grease is usually applied to the wire rope for
lubrication or rust prevention. However, if the wire
rope 1s used for a long time, hardening of greasec or
15 acdhering of dust to grease may ilmpede elevator
operation. Therefore, maintenance such as regularly
removing old grease and applying new grease is
raguired,
Generally, workers clean the wire rope with a
20 scraper or a brush. However, such cleaning by hand is
hard work and time consuming. Further, it is difficult
to remove grease in grooves (between strands) on the
rope by hand.
Therefore, rope cleaning devices for automatically
25 cleaning wire ropes have been conceived. For example,
there has been a rope cleaning device including a

member with a hole in the shape corresponding to the



- 2 - outer circumference of a wire rope. The member is attached to the wire rope. The rope cleaning
device removes grease by rotating the member around the axis of the rope. 5SHowever, the
above-mentioned rope cleaning device is used for one wire rope, and cannot clean a plurality of wire
ropes at the same time. A plurality of wire ropes are coupled to a car or a counterweight, and the ropes
are very close to one another. Thus, if the rope 10cleaning device is attached to each rope, the rope
cleaning device interferes with the adjacent rope, and gréase"removed from one rope by the rope
cleaning device may adhere again to the adjacent rope. The object of the present invention is

to provide 15an elevator rope, clearrrll?grdewce c%p%ble of efficiently reE(}‘ovm | grease from a plurality of

. I Clrc ence O wlre .ro . 1= S . .
wire ropes. SUMMARY 14 genéralaccording t6 oné embodiment, an elévator rope cleaning device

includes a pair of bases.20configyred;o ke attachgd.to a piusality,of wireropes 4o be:cleaned to
interpose the wire ropes altogether therebetween from sides, each of the bases including an upper tier
and a lower tier arrangedvinsanyaxiakdirectionaof dhe wireifopeszaispacerforinfervak25adjastment
interposed between the bases; and a

of the rope.

5 However, the above-mentioned rope cleaning device
is used for one wire rope, and cannot clean a plurality
of wire ropes at the same time. A plurality of wire
ropes are coupled to a car or a counterweight, and the
ropes are very cleose Lo one another. Thus, if the rope

10 cleaning device 1s attached to each rope, the rope
cleaning device interferes with the adjacent rope, and
grease removed from one rope by the rope cleaning
device may adhere again to the adijacent rope.

The object of the present invention is to provide

15 an elevator rope cleaning device capable of efficiently
removing grease from a plurality of wire ropes.

SUMMARY
In general, according to one embodiment, an
elevator rope cleaning device includes a pair of bases

20 configured to be attached to a plurality of wire ropes
to be cleaned to interpose the wire ropes altogether
therebetween from sides, each of the bases including an
upper tier and a lower tiler arranged in an axial
direction of the wire ropes; a spacer for interval

25 adjustment interposed between the bases; and a

plurality of rotating members rctatably attached to the

wire ropes zlgzag in correspondence with positions of



plurality of rotating members rotatably attached to the wire ropes zigzag in correspondence with
positions of - 3 - the upper tiers and the lower tiers of the bases, and configured to be brought into
contact with the upper tiers and lower tiers of the bases by movement of the wire ropes in one
direction and rotate, thereby 5removing grease attached to the wire ropes. BRIEF DESCRIPTION OF
THE DRAWINGS FIG. 1 is a perspective view showing a configuration of an elevator rope
cleaning device according to the first embodiment. 10FIG. 2 is a perspective view showing a
configuration of a rotating member used for the rope cleaning device according to the first
embodiment. FIG. 3 shows the relationship between.an u%per_rotatirgf?gmggweb rand a Iowe(g rotating
nt

member of the rope T5cIE&HiIAG devickSactdfding Yo tHa"first Smbodli ) E%4'shows the
relationship betweep the lowerJgtating member and a serapet ki therope gleaning deyice according to

the first embodiment. FIG. 5 is a perspective view showing a 20configuration of a rotation support
mechanism of the repe eleaning dewiee accerdingtd thedirsteembodiment.y cneklG & ista perspective
view showing part of the rotation support mechanism of the rope cleaning device according to the first
embodiment. wire ropes in one direction and rotate, thereby
5 removing grease attached to the wire ropes.
ERIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view showing a
configuration of an elevator rope cleaning device
according to the first embodiment.
10 FIG. 2 is a perspective view showing a
configuration of a rotating member used for the rope
cleaning device according to the first embodiment.
FIG. 3 shows the relationship between an upper
rotating member and a lower rotating member of the rope
15 cleaning device according to the first embodiment.
FIG. 4 shows the relationship between the lower
rotating member and & scraper of the rope cleaning
device according to the first embodiment.
FIG. 5 is a perspective view showing a
20 configuration of a rotation support mechanism of the
rope cleaning device according to the first embodiment.
FIG. 6 is a perspective view showing part of the
rotation support mechanism of the rope cleaning device
according to the first embodiment.
25 FIG. 7 shows the relationship between the rotating

mempber and the rotation support mechanism of the rope

cleaning device according to the first embodiment.



25FIG. 7 shows the relationship between the rotating member and the rotation support mechanism of
the rope cleaning device according to the first embodiment. -4 - FIG. 8A shows a spacer used for
a rope having a small diameter in the rope cleaning device according to the first embodiment. FIG. 8B
shows a spacer used for a rope having a 5large diameter in the rope cleaning device according to the
first embodiment. FIG. 9 shows a case where the rope cleaning device according to the first
embodiment is applied to ropes having a small diameter210FiG. 10 shows a case where the rope
cleaning device according to the first embodiment is applied to ropes having a large diameter.
FIG. 11 is a diagram for explanation of a method for cleaning Fgéa{i:ﬁeropes of an ?}Levator according to
rfo

the 15first embodiment, anid Shows'a TASE Wiers eféaning'is med By Sitacling te fope cleaning
device to main ropeg on the garside. . ; FlG, 12 isa.diagram for.explanation.of a,method for

cleaning main ropes of an elevator according to the 20first embodiment, and shows a case where
cleaning is performed by attachingrthedape cteaning device to main ropes on the counterweight side.

FIG. 8B shows a spacer used for a rope having a

5 large diameter in the rope cleaning device according to
the first embodiment.

FIG. 9 shows a case where the rope cleaning device
according to the first embodiment is applied to ropes
having a small diameter.

10 FIG. 10 shows a case where the rope cleaning
device according to the first embodiment is applied to
ropes having a large diameter.

FIG. 11 is a diagram for explanation of a method
for cleaning main ropes of an elevator accdrding to the

i5 first embodiment, and shows a case where cleaning is
performed by attaching the rope cleaning device to main
ropes on the car side.

FIC. 12 is a diagram for explanation of a method
for cleaning main ropes of an elevator according to the

20 first embodiment, and shows a case where cleaning is
performed by attaching the rope cleaning device to main
ropes on the counterweight side.

FIG. 13 is a diagram for explanation of a method
for cleaning compensating ropes of an elevator

25 according to the first embodiment, and shows a case
where cleaning is performed by attaching the rope

cleaning device to compensating ropes on the car side.



FIG. 13 is a diagram for explanation of a method for cleaning compensating ropes of an elevator
25according to the first embodiment, and shows a case where cleaning is performed by attaching the
rope cleaning device to compensating ropes on the car side. FIG. 14 is a diagram for explanation
of a method for cleaning compensating ropes of an elevator according to the first embodiment, and
shows a case where cleaning is performed by attaching the rope 5cleaning device to compensating
ropes on the counterweight side. FIG. 15 is a pefrspettivé view showing a configuration of a
rotation support mechanism in the rope cleaning device according to the second 10embodiment.

FIG. 16 is a perspective view_showijng part of the rotation support mechanism of the rope (Aeaning
device according to the seg\gﬁd egnszo%d%)m%n Fier 17 s%%l\;vs%ﬁg ]tfglréﬁ%r%gﬁ}p %ﬁtv?/erenr?qﬁlneol5rotating

member and the rotation suppgrt-rpechanismof the gope gleaning dgvice acearding to the second
embodiment. FIG. 18 is a perspective view showing a configuration of the rope cleaning device

according to 20the thiccbembodintent LEKS . fIO shiows acbhfigirationot stdppentbers $i% the rope

cleaning device according to the third embodiment. FIG. 20 is a perspective view showing a
where cleaning is performed by attaching the rope

5 cleaning device to compensating ropes on the
counterwelght side.

FIG. 15 is a perspective view showing a
configuration of a rotation support mechanism in the
rope cleaning device according to the second

10 embodiment.

FIG. 16 is a perspective view showing part of the
rotation support mechanism of the rope cleaning device
according to the second embodiment.

FIG. 17 shows the relationship between the

i5 rotating member and the rotation support mechanism of
the rope cleaning device according to the second
embodiment.

FIG. 18 is a perspective view showing a
configuration of the rope cleaning device according to

20 the third embodiment.

FiIG. 19 shows a configuration of stop members in
the rope cleaning device accoerding to the third
embodiment.

FIG. 20 1s a perspective view showing a

25 configuration of the rope cleaning device according to
the fourth embodiment.

FIG. 21 1s a perspective view showing a



25configuration of the rope cleaning device according to the fourth embodiment. FIG. 21 is a
perspective view showing a -6- configuration of the rope cleaning device according to the fifth
embodiment. FIG. 22 is a perspective view showing a configuration of an oiling member used for
the cleaning 5device according to the fifth embodiment. DETAILED DESCRIPTION  Referring to the
drawings, embodiments will be described below. (First Embodiment) 10FIG. 1 is a perspective view
showing a configuration of a rope cleaning device of an €levator according to the first embodiment.
FIG. 2 is a perspective view showing a configuration of a rotating member used for the rope cleaning
device according to %%t?e first embodiment., . As shown in FIG. 1, a rope caliecacr})irg% device 11

. . 1 ra n o rope cC 111 .
comprises a pair of bases 12a° 125, each comprising upper and fower tiers arrange in the axial

direction of a plurality, of wire.rgpes,10a-10f ta be cleaned. 20Wire ropes 10a-10f are, for example,
main ropes or
FIG. 22 is a perspective view showing a

configuration of an olling member used for the cleaning
5 devige according to the fifth embodiment.
DETAILED DESCRIPTION

Referring to the drawings, embodiments will be
described below.

{(First Embodiment}

190 FIG. 1 is a perspective view showing a
configuration of a rope cleaning device of an elevator
accerding to the first embodiment. FIG. 2 is a
perspective view showing a configuration of a rotating
member used for the rope cleaning device acceording to

15 the first embodiment.

As shown in FIG. 1, a rope cleaning device 11
comprises a pair of bases 12a, 12b, each comprising
upper and lower tiers arranged in the axial direction
of a plurality of wire ropes 10a-10f to be cleaned.

20 Wire ropes 10a-10f are, for example, main ropes or
compensating ropes of an elevator (see FIGS. 11-14).

Base 12a comprises an upper tier 13a and a lower
tier l4a. Base 12b comprises an upper tier 13b and a
lower tier 14b. The bases 1Za, 12b are installed to

25 interpose wire ropes 10a-10f altogether therebetween
from the sides. Spacers 16 for interval adjustment are

interposed between the bases 12a, 12b. The spacers 16



compensating ropes of an elevator (see FIGS. 11-14). Base 12a comprises an upper tier 13a and
a lower tier 14a. Base 12b comprises an upper tier 13b and a lower tier 14b. The bases 12a, 12b are
installed to 25interpose wire ropes 10a-10f altogether therebetween from the sides. Spacers 16 for
interval adjustment are interposed between the bases 12a, 12b. The spacers 16 -7 prevent
interference between the bases 12a, 12b and wire ropes 10a-10f. The spacers 16 are each made of a
cylindrical member having a predetermined length. The Bases 12a, 12b are assembled by inserting
5fixing bolts 18, 19 in cavities of the spacers 16. Fixing bolt 18 is inserted from each end of upper tier

13a of base 12a through a spacer 16 0 upper tlg% 3b of b;é\[%e 12b. lemgzbolt % is inserted from

each end of upper fer' NE of base 15 ?hrouﬁﬁ a spa‘{qcee?rh o] u%sp’)%rstier T4b o Baéaen 2b. Fixing bolt

19 is also used as g,pin.to,affach a greasecorregtion smember;2Q 4which will be desgribed later, to
lower tier 14a of base 12a. A plurality of rotating members 15 are arranged 15zigzag at two levels for

wire ropes 10a-10f iny,cdrespondence mithrthezpositions of thelappermtiersd 3ag13brand lower tiers
14a, 14b of the bases 12a, 12b. Those rotating members 15 are used as grease removal members for

removing grease from wire' Fsped210al 16 1 2Forthe sakeGrehfplidity, ATéttihgHember 15
attached tOBWIre ropgi}{g%(\ﬁvllggﬁ{esprfggntggv%{ dc?&?’%!@?%s of the spacers 16.

Fixing bolt 18 is inserted from each end of upper tier
13a of base 12a through a spacer 16 to upper tier 13b
of base 12b. Fixing bolt 19 is inserted from each end
of upper tier 14a of base 1Zb through a spacer 16 to

10 upper tier 14b of base 1Zb. Fixing bolt 1% is also
used as a pin to attach a grease correction member 20,
which will be described later, to lower tier 1l4a of
base 12a.

A plurality of rotating members 15 are arranged

15 zigzag at two levels for wire ropes 10a-10f in
correspondence with the poszsitions of the upper tiers
13a, 13b and lower tiers ld4a, 14b of the bases lZa,
12k. Those rotating members 15 are used as grease
removal members for removing grease from wire ropes

20 10a-10f.

For the sake of simplicity, & rotating member 15
attached to wire rope 10a will be representatively
described.

As shown in FIG. 2, the rotating member 15 is

25 cylindrical and has, at its center, an engagement hole
in a shape corresponding to the uneven shape of the

outer cilrcumference c¢f wire rope 1l0a. The rotating



As shown in FIG. 2, the rotating member 15 is 25cylindrical and has, at its center, an engagement hole
in a shape corresponding to the uneven shape of the outer circumference of wire rope 10a. The
rotating - 8 - member 15 is made of an elastic member such as a urethane resin, and comprises a
split 22 formed between the engagement hole 21 and the outer circumference. The rotating member
15 is attached to wire rope 10a by 5 opening the split 22 by hand. After attachment, the split 22 may
be clamped by, for example, a bolt (not shown). The tiareter d of the engagement hole 21 is
substantially the same as the diameter w of wire rope 1010a. When the rotating member 15 is
attached to wire ropeel a, thggr%agem nt h%Ie 21 comes jnto clo%a contact with the outer

a.

& versfore, the rdthtinghembel 15 ¢ah réhioveredse attached to

. JTLEIT]
circumference of wire rope 1

wire rope 10a by rotating,along thetwist 150f wirgropes10a. , s Jhe.digmeter D ofithe rotating
member 15 is designed according to rope intervals P so that grease removed by the upper rotating
member 15 flows dawe wireyropert0l atdjatent:to thedotating member 15 tathe=2@lower rotating

members 15. If the rotating member 15 is in contact with adjacent wire rope 10b, the rotating

member 15 may not 8MobtHiy rdtate BEEkse dffridtior? ErdGhas damalenwire P6i5e 168. Fhus, the
diameter D-0f the rotating gamember 1p;is designed to be slightly smaller than the. .
split 22 may be clamped by, for example, a beolt (not
shown) .

The diameter d of the engagement hole 21 1is

substantially the same as the diameter w of wire rope
10 10a. When the rotating member 15 is attached to wire

rope 10a, the engagement hole 21 comes into close

contact with the outer circumference of wire rope 10a.

Therefore, the rotating member 15 can remove grease

attached to wire rope 10a by rotating along the twist
15 of wire rope 10a.

The diameter D of the rotating member 15 is
designed according to rope intervals P so that grease
removed by the upper rotating member 15 flows down wire
rope 10b adjacent to the rotating member 15 to the

20 lower rotating members 15,

If the rotating member 15 is in contact with
adjacent wire rope 10k, the rotating member 15 may not
smoothly rotate because of friction, and may damage
wire rope 10b. Thus, the diameter D of the rotating

25 member 15 is designed to be slightly smaller than the
rope interval P so that the rotating member 15 stays a

few millimeters away from wire rope 10b.



rope interval P so that the rotating member 15 stays a few millimeters away from wire rope 10b. -9 -
The rotating members 15 attached to the other wire ropes 10b-10f also have the configuration shown
in FIG. 2. FIG. 3 shows the relationship between an upper 5rotating member and a lower rotating
member of the rope cleaning device according to the first embodiment. Grease removed from wire
rope 10a by rotation of the upper rotating member 15 flows down the adjacent wire rope 10b to the
lower rotating member 15. In this 10case, grease removéd from wire rope 10a can be attached to wire
rope 10b by rotation of the upper rotating member 15 even when the outer circumference of the upper
rotating member 15 is not in direct contact with wire. goplaleo .. 15A %E?atsg callection memher 20

. . tach C ' r
having an approximately U-s eapreodt Eross8Section is atta 64 Side surface of the fower tier 14a of

base 12a by fixing holts:l9. Sprapers 23 ate providedion theupper surfacg of thelower tier 14a. The
positions of the 20scrapers 23 are adjustable by a slide mechanism 24. The scrapers 23 remove

grease accumulated 04 the lower rotating members 15. The scrapers 23 are provided between the
lower rotating members 15 and the grease collection member 20, and used as guiding
: FIG. 3 shows the relationship between an upper
5 rotating member and a lower rotating member c¢f the rope
cleaning device according te the first embodiment.
Grease removed from wire rope 10a by rotation of
the upper rotating member 15 flows down the adjacent
wire rope 10b to the lower rotating member 15. In this

10 case, grease removed from wire rope 10a can be attached
to wire rope 10b by rotation ¢f the upper rotating
menber 15 even when the outer circumference of the
upper rotating member 15 is not in direct contact with
wire rope 10b.

15 A grease ccllectlon member 20 having an
approximately U-shaped cross-secticn is attached to a
side surface of the lower tier 1da of base 12a by
fixing bolts 19. Scrapers 23 are provided con the upper
surface of the lower tier l4a. The positions of the

20 acrapers 23 are adjustable by a slide mechanism 24.

The scrapers 23 remove grease accumualated on the
lower rotating members 15. The scrapers 23 are

provided beltween the lower rotating members 15 and the

grease collection member 20, and used as guiding

o
{83

members for guiding grease removed from the lower
rotating members 15 to the grease collection member 20.

The slide mechanism 24 adiusts the attachment



25members for guiding grease removed from the lower rotating members 15 to the grease collection
member 20. The slide mechanism 24 adjusts the attachment - 10 - positions of the scrapers 23. The
slide mechanism 24 comprises a long hole 25 extending in a longitudinal direction of lower tier 14a,
and clamps 26 which fix the scrapers 23 at arbitrary positions of the long hole 525. With the slide
mechanism 24, the scrapers 23 can be attached at positions corresponding to the installation positions
of the lower rotating members 15 regardless of the AUMBEr of | ropes or intervals between ropes.
10PIG. 4 shows the relationship between the lower rotating member and a scraper of the rope
cleaning dgwce acco(g%ln t% I'%he grrst gmebosdérpgn% s 35'? scrapers g}@ are r&rétgirl%%slegmbggveen the
lower rotating members’15 and the grease collektion member 1 6120, remove grease accumulated on

the rotating members, 15 andguide the-greasedo thie greasecollgetion menbeyi2Q;dhezscrapers 23
are attached to stay slightly (a few millimeters) away from the lower rotating members 15 so that the

scrapers 23 do not ihteréereiwith 20rotaticrr of-theriowérrotatiiy memiiers 4%, whiNext ithe
configuration of a rotation support mechanism 30 will be described. When wire_ropes Oflélof are

) 1
moved in the directibRindicafRaBy arrow A if EIG. T tHolvriward), the bottoms & 1°119 7°

5 25. With the slide mechanism 24, the scrapers Z3 can
be attached at positions correspconding to the
installation positions of the lower rotating members 15
regardless of the number of ropes or intervals between
ropes.

10 FIG. 4 shows the relationship between the lower
rotating member and a scraper of the rope cleaning
device according to the first embodiment.

The scrapers 23 are interposed between the lower
rotating members 15 and the grease collection member

i5 20, remove grease accumulated on the rotating members
15 and guide the grease to the grease collection member
20. The scrapers 23 are attached to stay slightly (a
few millimeters) away from the lower rotating members
15 s¢ that the scrapers 23 do not interfere with

20 rotation of the lower rotating members 15.

Next, the configuraticn of a rotation support
mechanism 30 will be described.

When wire ropes 10a-10f are moved in the direction
indicated by arrow A in FIG. 1 {(downward), the bottoms

25 of the rotating members 15 attached to wire ropes 10a-
10f are brought into contact with the upper tiers 13a,

13b and lower tiers 14a, 14b of the bases 12a, 12b.



25 of the rotating members 15 attached to wire ropes 10a-10f are brought into contact with the upper
tiers 13a, 13b and lower tiers 14a, 14b of the bases 12a, 12b. As shown in FIG. 2, the rotating
members 15 each have the engagement hole 21. Therefore, when the rotating members 15 come into
contact with the upper tiers 13a, 13b and lower tiers 14a, 14b of the bases 12a, 12b, the rotating
members 15 rotate along the twists of wire ropes 10a-10f while maintaining their positions. To support
this rotation of the rotating members 15, the rotation"suppbrt mechanism 30 is provided on each of the
upper tiers 13a, 13b and lower 10tiers 14a, 14b of the bases 12a, 12b. The rotation support

mechanism 30 provided on the upper tilerrls él,gg 1§b OJ‘Eéhe bases 12a, 12b \%ill be rgg)reser}gatively
€

described. The rotation su%ﬁ’or% mechanism 30 provid %nﬁﬁe?&vﬁgrgtiénrgrﬁ4%? 146 of 15the bases

12a, 12b has the same, configuration. «meFIG 1o)isa perspegtive-view.showing . gepdiguration of a
rotation support mechanism of the rope cleaning device according to the first embodiment. FIG. 6 is a

perspective view showirg: par ofithe2@rotdtiorcsuppdrt mechanisat: F1Gi 7ishons therelationship
between the rotating member and the rotation support mechanism of the rope cleaning device.

The rotation support ifechanisin 36 tBnidtées W plardlity bFbdl?31 afrangéd i fin€ B Tach of the
25upper tiegs 13a, 113})a0f tp bbasgg %2953%%%&% d suppart Q?Dbeﬁrgggt@t%tgg%sutpfpgrting the balls
the

31, and rotatably suppotfts the Upper rotating' members 15 on
twists of wire ropes 10a-10f while maintaining their

positions. To support this rotation of the rotating

members 15, the rotation support mechanism 30 is

provided on esach of the upper tiers 13a, 13b and lower
10 tiers 1da, 14b of the bases 12a, 1:Zb.

The rotation support mechanism 30 provided on the
upper tiers 13a, 13b of the bases 1Za, 1Zb will be
representatively described. The rotation support
mechanism 30 provided con the lower tiers 1l4a, 14b of

15 the bases 12a, 12b has the same configuration.

FIG. 5 is a perspective view showing a
configuration of a rotation support mechanism of the
rope cleaning device according to the first embodiment.
FIG. 6 is a perspective view showling part of the

20 rotation support mechanism. FIG. 7 shows the
relaticonship between the rotating member and the
rotation support mechanism of the rope cleaning device.

The rotaticon support mechanism 30 comprises a
plurality of balls 31 arranged in line on each of the

Z5 upper tiers 13a, 13b of the bases 12a, 12b, and support
members 32 rotatably supporting the balls 31, and

rotatably supports the upper rotating members 15 on the



upper surfaces of the upper tiers 13a, 13b. As mentioned above, when wire ropes 10a-10f are moved
in one direction, the bottoms of the upper rotating members 15 are brought into contact with the
Supper tiers 13a, 13b of the bases 12a, 12b and rotate at the positions. Since the balls 31 of the
rotation support mechanism 30 are interposed between the rotating members 15 and the upper tiers
13a, 13b, the rotating members 15 can smoothly rotate on the balls 1031. The same applies to the
lower rotating members 15. When the bottoms of the lower rotating members 15 are brought into
contact with the lower tiers 14a, 14b of the bases 12a, 12b, the lower rotating members 15 can

15smoothly rotate on the ballsr%a%f the rotation support r@ecklasnlﬁry a30 E%/[ded on the lower tiers

1l4a, 14b. FIG. éheo%/vssgxampleeg of the spacer used for the rope’cleaning device. Various types

of spacers 16 for adjustingsthe2Qdistance; between the-basesil2a, A2bare prepared far-different
diameters of wire ropes to be cleaned. Spacer 16a shown in FIG. 8A is used for a rope having a small
diameter. Spacer 18bshdwirin#i8. 83 i aséd for & ropeclidving a largetdiamerare Spacer 16a differs

25from spacer 16b in length in the axial direction. S%acer 16b is longer. ,
rotating members 15 are brought 1ntc contact with the

5 upper tiers 13a, 13b of the bases 1Za, 1Z2b and rotate
at the positions. Since the balls 31 of the rotation
support mechanism 30 are interposed between the
rotating members 15 and the upper tiers 13a, 13b, the
rotating members 15 c¢an smocothly retate on the balls

10 31.
The same applies to the lower rotating members 15.
When the bottoms of the lower rotating members 1bH are
brought into contact with the lower tiers 14a, 14b of
the bases 12a, 12b, the lower rotating members 15 can
15 smoothly rotate on the balls 31 of the rotation support
mechanism 30 provided on the lower tiers 1l4a, lidb.
FIG. 8 shows examples of the spacer used for the
rope cleaning device.
Various types of spacers 16 for adjusting the
20 distance between the bases 1lZa, 12b are prepared for
different diameters of wire ropes to ke cleaned.
Spacer 16a shown in FIG. BA is used for a rope having a
small diameter. Spacer 16b shown in FIG. 8B is used
for a rope having a large diameter. Spacer 1l6a differs
25 from spacer 16b in length in the axial direction.
Spacer 156k 1s longer.

Further, various types cf rotating members 15 are



Further, various types of rotating members 15 are - 13- prepared for different diameters of wire ropes
to be cleaned. FIG. 9 shows a case where the rope cleaning device is applied to ropes having a small
diameter. FIG. 10 shows a case where the rope cleaning device is 5applied to ropes having a large
diameter. Rotating member 15a differs from rotating member 15b in the diameter d of the engagement
hole 21 and the diameter of the whole body shown in FIG. 2. Rotating member 15b is larger. 10Next,
the case where main ropes and compensating ropes of af elévator are cleaned using the rope
cleaning device 11 will be described. FIG. 11 is a diagram for explanation of a method for

cleaning main ropes of an eIevanr acco (%m(% to the, 15first embodiment, A contr%ller.,loo is installed
. . I?%ﬁr@d or l% eyent Q%ametegs OfL er? IO’%@S Q iie . .
in a machine room @ho own), and performs operation control of the ‘entire efevator including drive

control of a hoisting maghipg 101-The hpisting,maghingsL01 s dnstalled.in 20the maghine soom
together with the controller 100. A main sheave (traction sheave) 102 is attached to the drive axis of
the hoisting machine<t0i-Main repes 163 are woundarband the eutereirdumfereate of the main

sheave 102. One end of each of the main ropes 103 is 25coupled to a car 104, and the other end is

coupled to a countefwBight {CANT 165 2WFehRthE ditingTRadifing 19158 ak0en W& Higin* 14 -

~

5 applied to ropes having a large diameter. Rotating
member 15a differs from rotating member 1bb in the
diameter d of the engagement hole 21 and the diameter D
of the whole body shown in FIG. 2. Rctating member 15b
is larger.

10 Next, the case where main ropes and compensating
ropes of an elevator are cleaned using the rope
cleaning device 11 will be described.

FIG. 11 18 a diagram for explanation of a method
for cleaning main ropes of an elevator according to the

15 first embodiment.

A controller 100 is installed in a machine room
{not shown), and performs operation centrol of the
entire elevator including drive control of a hoisting
machine 101. The holisting machine 101 is installed in

20 the machine room together with the controller 100. A
malin sheave (traction sheave) 102 1s attached to the
drive axis of the heisting machine 101. Main reopes 103
are wound around the outer circumference of the main
sheave 102. One end of each of the main ropes 103 1is

25 coupled to a car 104, and the other end is coupled to a

counterweight (C/W) 105.

When the hoisting machine 101 is driven, the main



sheave 102 rotates. Accordingly, the main ropes 103 wound around the main sheave 102 move, and
the car 104 and counterweight 105 move up and down in opposite directions. 5The compensating
ropes 107 are coupled via a compensating sheave 106 to the bottoms of the car 104 and the
counterweight 105. The compensating ropes 107 move in accordance with the up and down
movement of the car 104 and the counterweight 105. 10The case where the main ropes 103 of the
elevator are cleaned using the rope cleaning device 11 Will be"described. Before the main ropes
103 are cleaned, the car 104 is moved to the top floor, and the rope cleaning device 1511 is fixed to a
predetermined place in the machine room (such_as an installation rack of the hoistin hine 101)
with a fixing brackef’ éﬁ%?\éﬁovf/ﬁ AT ggée‘ of %ﬁ: %?el;/ajtgﬁNfil}/Houtt%aem%%ﬁllﬁeﬁ%%ren,gtr?egrgope cleaning

device 11 is fixed at the uppermostipartdn 20the hoistway.: 02 Hhe main fepes,t03:cerrespond to
wire ropes 10a101 shown in FIG. 1. The bases 12a, 12b of the rope cleaning device 11 are installed to

interpose wire ropes: 1 0a<10f therebetvwgen frém sides Spacersi16dom25 intervabadjustment are
interposed between the bases 12a, 12b, and the upper tiers 13a, 13b are joined by fixing bolts 18. The
grease collection membaf 2098515 - attached to the lower tier 14a of base 12b, and the lower tiers

L4a, 14D are joined by fixing Bola. 19 - Then. neJplating nempers. Lashown g £1. 5 are attached
] .

zigzag at two levels for wire ropes 10a-10f in 5Correspondence with the positions of the upper tiers
compensating sheave 106 to the bottoms of the car 104

and the counterweight 105. The compensating ropes 107
move in accordance with the up and down movement of the
car 104 and the counterweight 105.

10 The case where the main ropes 103 of the elsvator
are cleaned using the rope cleaning device 11 will be
described.

Before the main ropes 103 are cleaned, the car 104
is moved to the top floor, and the rope cleaning device

15 11 18 fixed to & predetermined place in the machine
room (such as an installation rack of the hoisting
machine 101) with & fixing bracket (not shown). 1In the
case of an elevator without a machine room, the rope
cleaning device 11 1s fixed at the uppermost part in

20 the hoist way.

The main ropes 103 correspond to wire ropes 10a-
10f shown in FIG. 1. The bases 12a, 12p of the rcpe
cleaning device 11 are installed to interpose wire
ropes 1Ca-10f therebetween from sides. Spacers 16 for

25 interval adjustment are interposed between the bases
12a, 12b, and the upper tiers 13a, 12b are joined by

fixing bolts 18. The grease collection member 20 is



13a, 13b and lower tiers 14a, 14b of the bases 12a, 12b. The upper rotating members 15 are located
on the upper tiers 13a, 13b of the bases 12a, 12b. The lower rotating members 15 are located on the
lower tiers 14a, 1014b of the bases 12a, 12b. The scrapers 23 are attached at positions corresponding
to the installation positions of the lower rotating members 15 by use of the slide mechanism 24. After
the rope cleaning device 11 is installed in 15the above-described manner, the car 104 of the elevator
is moved. The case 104 is moved in such a directiofi thatthe rotating members 15 attached to wire
ropes 10a-10f are pushed to the bases 12a, 12b of the rope cleaning device 11. Namely, when the

rope cleaning 20device 11 is installed above the car 104?%3 sh%w in FIG.11, the ¢ar 104 is moved
from the top floor toatEean%%%ﬁq 80?&@ %?r%%rth%lrSEe Ele%n?ng Eea\ﬁge 113?5' fi)%eé? at a position, the

rotating members 15 aftached 4o wires25ropes 19a=10f are brought int contact with the bases 123,
12b of the rope cleaning device 11 via the rotation support mechanism 30. Then, the rotating - 16 -

members 15 scrape greas&lattached ¢o wiresropes 10artef whilerotdtinigratithe Safhe positiens.

Grease attached to wire ropes 10a, 10c, 1Qe is scraped by the upper rotating meé%be_rj &? The
scraped grease is atEGmtlHtEd 6hARE Upper Stifadsy 61 the rotatifig Thembers 15, ttaches to the

adjacent wige ropes 10b, 10d 10t low, doyn.tn e lawer rgfating mermbess, 13 wherihe amount of
accumulated grease exceeds a predetermined value. 10Grease attached to wire ropes 10b, 10d, 10f is

13a, 13b and lower tiers l4a, 14b of the bases lZ2a,
12b. The upper rotating members 15 are located on the
upper tiers 13a, 13b of the bases lZa, 1Zb. The lower
rotating members 15 are located on the lower tiers lda,

10 14b of the bhases 12a, 12b. The scrapers 23 are
attached at positions corresponding to the installation
positions of the lower rotating members 15 by use of
the slide mechanism 24.

After the rope cleaning device 11 is installed in

15 the above-described manner, the car 104 of the elevator
is moved. The case 104 is moved in such a direction
that the rotating members 15 attached to wire ropes
10a-10f are pushed to the bases 1Za, 12Zb of the rope
cleaning device 11. Namely, when the rope cleaning

20 device 11 is installed above the car 104 as shown in
FIG. 11, the car 104 is moved from the top floor to the
bottom floor.

Since the rope cleaning device 11 is fixed at a

position, the rotating members 15 attached to wire

25 ropes 10a-10f are brought into contact with the bases
12a, 12b of the rope cleaning device 11 via the

rotation support mechanism 30. Then, the rotating



scraped by the lower rotating members 15, and accumulated on the upper surfaces of the rotating
members 15. Since the scrapers 23 are provided for the lower rotating members 15, the grease
accumulated on 15the upper surfaces of the lower rotating members 15 is scraped by the scrapers 23
and flows down to the grease collection member 20. Accordingly, grease attached to the main
ropes 103 can be easily removed only by moving the car 104. The 20cleaning is completed by
disposing grease accumulated in the grease collection Mmémbaer 20 of the rope cleaning device 11.

In the example shown in FIG. 11, the rope cleaning device 11 is attached to the main ropes 103 on the
car 25104 side. However, the rope cleaning device 11 magck%ee%ttached,to the main ropes on the

counterweight 105 Si88#6 Sleamng S F 7P FIE13 showsa' 8ase Whére the' fope cleaning device 11

is attached to the main ropes 103-9n the,counferweight 105 sideBgfore cleaning, the car 104 is
moved to the bottom floor (the counterweight 105 is 5Smoved to the top floor), and the rope cleaning

device 11 is fixed in the machire room ok @t ¢hie tpperinast partsin the hoist ivay. Ffem this condition,
the car 104 is moved from the bottom floor to the top floor so that the rotating members 15 attached to

the main ropes 10 $63 {Witd réped 16a-109%n tHe CoumEWeiRI05 dide are Browfhi it Tontact
with the bases of 126, J2b.of e Lone,gleaning deyice 1. andaiease Is [emoveg bygtation of the
rotating members 18 The compensating ropes 107 can also be cleaned by
rotating members 15, and attaches to the adjacent wire
ropes 10b, 10d, 10f to flow down to the lower rotating

members 15 when the amount of accumulated grease

exceeds a predetermined value.

fond
<

Grease attached to wire ropes 1Cb, 10d, 10f is
scraped by the lower rotating members 15, and
accumulated on the upper surfaces of the rotating
members 15. Since the scrapers 23 are provided for the
lower rotating members 15, the grease accumulated on
15 the upper surfaces of the lower rotating members 15 1is

scraped by the scrapers 23 and flows down to the grease
collection member 20.
Accordingly, grease attached te the main ropes 103
can be easily removed only by moving the car 104. The
20 cleaning is completed by disposing grease accunulated
in the grease collection member 20 c¢f the rope cleaning
device 11.
In the example shown in FIG. 11, the rope cleaning
device 11 is attached to the main ropes 103 on the car
25 104 side. However, the rope cleaning device 11 may be
attached to the main ropes 103 on the counterweight 105

side for cleaning.



15the rope cleaning device 11. Generally, the compensating ropes 107 are located lower in the hoist
way than the main ropes 103, and thus have more grease and dust accumulated thereon. FIGS. 13
and 14 are diagrams for explanation of a 20method for cleaning compensating ropes of an elevator
according to the first embodiment. FIG. 13 shows the case where cleaning is performed by attaching
the rope cleaning device to the compensating ropes on ;h]e car side, and FIG. 14 shows the case
where cleaning is 25performed by attaching the rope cléaning device to the compensating ropes on
the counterweight side. When the compensating ropes 107 are cleaned, the - 18 - rope cleaning

device 11 is fixed in a pit ip-g-hoistvay, using ,for example, .a.fixing bracket. Indhis:case, the
compensating ropes 107 correspond to wire ropes 10a-10f shown in FIG. 1. The compensating ropes

107 are cleaned byduneoving the car104 inshehtia directien thatthe vgtating fiembersitb attached to

wire ropes 10a-10f are pushed to the bases 12a, 12b of the rope cleaning device 11. Namely, when
the rope cleaning devi¢e e € TaRACRE t6 tHe compEASathgTOpEE 107 orthe &G04 side as

shown in FIG. 13, the car %Oé istrcpo%/gg. frh%gl: %%% toj(%fé%%r tce glpl% bgggmtf%lorqﬁrre\{\/&?g the fope cleaning

device 11 is attacheéd tén%eecompensatlng ropes 107 on the counterweight 105°side as shown in FIG.

14, the car 45 104 igdpeved: omthehottom fleen to thedop fleor Accordingly; the retatingsmembers
15 are brought into contact with the bases 12a, 12b of the rope cleaning device 11 via the rotation
support mechanism 30,:and: ¢are Scrapeigrease attacked towire ropds 10&- 10 wWhile@0rotating at the

same positions. ‘ o ' o
part in the hoist way. From this condition, the car

104 is moved from the bhottom fleoor to the top floor sco
that the rotating members 15 attached to the main ropes
10 103 (wire ropes 10a-10f) on the counterweight 105 side
are brought intc contact with the bases of 1Z2a, 12b of
the rope cleaning device.ll, and grease is removed by
rotation of the rotating members 15.
The compensating ropes 107 can alsc be cleaned by
15 the rope cleaning device 11. Generally, the
compensating ropes 107 are located lower in the hoist
way than the main ropes 103, and thus have more grease
and dust accumulated thereon.
FIGS. 13 and 14 are diagrams for explanation of a
20 method for cleaning compensating ropes of an elevator
according to the first embodiment. FIG. 13 shows the
case where cleaning 1s performed by attaching the rope
cleaning device to the compensating ropes on the car
side, and FIG. 14 shows the case where cleaning is
25 performed by attaching the rope cleaning device to the
compensating ropes on the counterwelight side.

When the compensating ropes 107 are cleaned, the



The main ropes 103 and compensating ropes 10 have different diameters and are provided at different
intervals. As explained with reference to FIGS. 8-10, the rope cleaning device 11 can be applied to
both of 25the main ropes 13 and compensating ropes 107 by changing the rotating members 15 and
spacers 16 in accordance with the diameter of the wire ropes to be - 19 - cleaned. As described
above, with the rope cleaning device 11, grease can be easily removed from wire ropes 10a-10f by
moving wire ropes 10a-10f in one direction without workefs nmanually cleaning wire ropes 10a-10f one
by one. Therefore, the load on workers can be greatly reduced, and even when there are many ropes,

cleaning can be completed :an %gfi]grt ticrg)ee\} _.(ggc? d !ESm ld}!ﬁ@gntl)nloﬁNex%,%thgnseco gpénbodiment will
be described. FId 954 persﬁec ive View showing a configu'racﬁoﬁ of a‘rotation support

mechanism in the rope c[ggpmg,d%\gge ageerding, to-a secand.embodiment. FIG, 16,isa perspective
view showing part of the 15rota-ion support mechanism. FIG. 17 shows the relationship between the

rotating member and:the rotdtiensuppertméchanismpFhe Tétation support ntechanisnt 40 comprises

a plurality of rings 41 and support members 42 rotatably 20supporting the rings 41, and rotatably
supports the upper FotEfifg mémbérs 1561 Bide surfates of the UPperidrsIBa" 138 wiith face wire

ropes 10a-10f. The rings 41 and support members 42 arearrangediin ling an,each,of the side surfaces
of the upper tiers 13a, 13% : ; -

direction that the rotating members 15 attached to wire
ropes 10a-10f are pushed to the bases 1l2a, 12b of the
rope cleaning device 11.
Namely, when the rope cleaning device 11 is

10 attached to the compensating ropes 107 on the car 1G4
side as shown in FIG. 13, the car 104 is moved from the
top floor to the bottom floor. When the rope cleaning
device 11 is attached to the ccompensating ropes 107 on
the counterweight 105 side as shown in FIG. 14, the car

15 104 is moved from the bottom floor to the top flcor.
Accordingly, the rotating mempbers 15 are brought into
contact with the bases 12a, 12b of the rope cleaning
device 11 wvia the rotation support mechanism 20, and
can scrape grease attached to wire ropes 10a-10f while

20 rotating at the same positions.

The main ropes 103 and compensating ropes 10 have
different diamsters and are provided at different
intervals. As explained with reference to FIGS. 8-10,
the rope cleaning device 11 can be applied to both of

25 the main ropes 13 and compensating ropes 107 by
changing the rotating members 15 and spacers 16 in

accordance with the diameter of the wire ropes to be



250f the bases 12a, 12b. The same rotation support mechanism 40 is provided on the lower tiers
14a, 14b of the bases 12a, 12b, - 20 - although it is not shown. The rotation support mechanism 40
provided on the lower tiers 14a, 14b rotatably support the lower rotating members 15 on side surfaces
of the lower tiers 14a, 14b. 5The upper rotating members 15 attached to wire ropes 10a, 10c, 10d are
located on the rings 41 of the rotation support mechanism 40. Therefore, when wire ropes 10a-10f are
moved in one direction, the upper rotating members15 é&n smoothly rotate on the rings 41 100f the
rotation support mechanism 40. The same applies to the lower rotating members 15, and the
lower rotating members 15 can smoothly rotate on the rings 41 of the rotation support mechanism 40
provided on the lows ﬁ@%@ﬁta, 14b of the bases 12a, 1512b. (Third Embodiment) Next, the third

embodiment will be described. ;. s A3 described above; cleaning ofwire ropes,10a-10f is;pesformed
by moving wire ropes 10a-10f in such a 20direction that the rotating members 15 attached to wire

ropes 10a-10f zigzaglarequushed todhe bases 124yl 2kxobthetopewteaning dewvice 4 1AL 4hat time,
wire ropes 10a-10f ma¥ be moved in the reverse direction byd for example, workers' mistake. In this
case, the upper i0f by moving wire ropes 10a~1T0f in one direction
5 without workers manually cleaning wire ropes 10a-10f
one by cone. Therefore, the lcad on workers can be
greatly reduced, and even when there are many ropes,
cleaning can be completed in a short time.
{Second Embodiment)
10 Next, the second embodiment will be described.
FIG. 15 is a perspective view showing a
configuration of a rotation support mechanism in the

rope cleaning device acceording to a second embodiment.

FIG. 16 is a perspective view showing part of the

?-_‘\
n

rotation support mechanism. FIG. 17 shows the
relationship between the rotating member and the
rotation support mechanism.

The rotation support mechanism 40 comprises a
plurality of rings 41 and support members 42 rotatably
20 supporting the rings 41, and rotatably supports the

upper rotating members 15 ¢on side surfaces of the upper
tiers 13a, 13b which face wire ropes 10a-10f. The
rings 41 and support members 42 are arranged in line on
each of the side surfaces of the upper tiers 13a, 13b
25 of the bases 12a, 12b.
The same rotation support mechanism 40 is provided

on the lower tiers l4a, 14b of the bases 1lZa, 12b,



25rotating members 15 may be detached from the rope cleaning device 11, and break the elevator by,
for example, hitting the main sheave 102 shown in FIG. 11. - 21 - In the third embodiment, the
rope cleaning device 11 is provided with a function of preventing the upper rotating members 15 from
being detached from the rope cleaning device 11 by such reverse-direction movement 5of wire ropes
10a-10f. FIG. 18 is a perspective view showing a configuration of the rope cleaning device
according to the third embodiment. FIG. 19 shows a configuration of stop members in the rope
cleaning device according to 10the third embodiment. The basic configuration of the rope cleaning

device 11 is the same as thathin .tfge first err%bo im‘%}t, anﬂqdeiff%%egt P?gs V\éi” beodrescribed below. The
bases 12a, 12b of the ropoeugleaﬁinglc?evriléje 17 %cor’nprise upper tiers“13a; 130 and lower tiers 14a,

14b, and are installgg.ta,interpase wire ropegoa-10fie beicleaned therebetween from sides. Spacers
16 for interval adjustment are provided between the bases 12a, 12b. A pair of L-shaped stop members

50a, 50b are 20attached by fikingshaltsc18 tathe upper tiers134,113b oethedases i 2an 12bdrom sides
of the upper tiers 13a, '13b to embrace the upper tiers 13a, 13b.  The stop members 50a, 50b
prevent the upper rétafing ffembérsT 5 attaetied toriiFé roffey 104,20c, 2510e from being detached

ﬁomthero%ecmamngde%%% upper rotating members 15 attached to wire

ropes 10a, 10c, 10d are located on the rings 41 of the
rotation support mechanism 4C. Therefore, when wire
ropes 10a-1C0f are moved in one direction, the upper
rotating members 15 can smoothly rotate on the rings 41
1G of the rotation support mechanism 40.
The same applles tTo the lower rotating members 15,
and the lower rctating members 15 can smoothly rotate
on the rings 41 of the rotation support mechanism 40
provided on the lower tiers 14a, 14b of the bases 12a,
15 12b.
(Third Embodiment)
Next, the third embodiment will be described.
As described above, cleaning of wire ropes 10a-10f
is performed by moving wire ropes 10a-10f in such a
20 direction that the rotating members 15 attached to wire
ropes 10a-10f zigzag are pushed to the bases 1Za, 1Zb
of the rope cleaning device 11. At that time, wire
ropes 10a-10f may be moved in the reverse direction by,
for example, workers’ mistake. In this case, the upper
25 rotating members 15 may be detached from the rope
cleaning device 11, and break the elevator by, for

example, hitting the main sheave 102 shown in FIG. 11.



11. Tips 51a, 51b of the stop members 50a, 50b are bent toward the rope. On the tips 51a, 41b,
rotation - 22 - support mechanisms 52a, 52b, which are the same as rotation support mechanism 30
described with reference to FIGS. 5-7, are provided. With this configuration, even when wire ropes
10a- 510f are moved in the reverse direction for cleaning by mistake, the reverse-direction movement
is stopped by the upper rotating members 15 hitting the tips 51a, 51b of the stop members 50a, 50b.
Since the rotation support mechanisms 52a, 52b are‘pro%ffdeoron the inner 10surfaces of the tips 51a,
51b, only reverse-direction movement can be stopped without preventing rotation of the rotating

members 15. _ Ifwire [opes 102-10f s mayedin e feverse direston, e oyer riatng members

15 stop as they 15come into contact with ower surfaces of the upper tiers 13a,"13b, and thus are
detached from the rope cleaning, devige lil: The retation suppert meehanisms H2a, 52b may-be
provided on the lower surfaces of the upper tiers 13a, 13b as they are on the tips 51a, 51b 200f the
stop members 50a, 50bz (RourthrEribodiméht) Next, the fodrtii eribodide Ar@ill e desciived.

FIG. 20 is a Perspegtive view showing 2 qnfiguration of the cleaning deviee according o the

5 of wire ropes 10a-10f.

FIG. 18 is a perspective view showing a
configuration of the rope cleaning device according to
the third embodiment. FIG. 19 shows a configuration of
stop members in the rope cleaning device according to

10 the third embodiment. The basic configuraticon of the
rope cleaning device 11 is the same as that in the
first embodiment, and different parts will be described
below,

The bases 12a, 12b of the rope cleaning device 11

15 comprise upper tiers 13a, 13b and lower tiers lda, ldb,
and are installed to interpose wire ropes 10a-10f to be
cleaned therebetween from sides. Spacers 16 for
interval adjustment are provided between the bases 1l2a,
i2b. A palr of L-shaped stop members 50a, 50b are

20 attached by fixing boltsgs 18 to the upper tiers 13a, 13b
of the bases 12a, 12b from sides of the upper tiers
13a, 13b to embrace the upper tiers 13a, 13b.

The stop members 50a, 50b prevent the upper
rotating members 15 attached to wire ropes 10a, 10c,

25 10e from being detached from the rope cleaning device
11. Tips 5la, 51k of the stop members 50a, 50k are

bent toward the rope. On the tips 5la, 41b, rotation



25fourth embodiment. The basic configuration of the rope cleaning device 11 is the same as that in the
first embodiment, and different parts will be described - 23 - below. The bases 12a, 12b of the
rope cleaning device 11 comprise upper tiers 13a, 13b and lower tiers 14a, 14b, and are installed to
interpose wire ropes 10a-10f to be 5cleaned therebetween. A spacer 16 for adjustment is provided
between the bases 12a, 12b. A rope moving distance detector 60 is attached by fixing bolts 18 to the
upper tiers 13a, 13b of the bases 12a, 12b. The rope m8@ing distance detector 60 detects a 10moving
distance of wire ropes 10a-10f, and comprises a roller 61, a counter 62 and an indicator 63. The roller
61 comes into contact with one of wire ropes 10a-10f (rope 10f in FIG. 2 ngd rotates as wire ropes
103-10f move. 15TH& ounter 82 €otnts the r%?r%t‘)e(:géf(D rbté’%]{(l)"ﬁ(s:%f?ﬁee rc%ﬁ?G%?g%d%%alculates a rope

moving distance frop, the: count valie, Theradicator £3 indicatescthegepemaving distance-ealculated
by the counter 62. With this configuration, when grease is removed by 20moving wire ropes 10a-10f,
the moving distance: of Wiré¥opes 10a40f idetectethy the rope moving distance detector 60, and

the value is indicated by the indicator 63. L , ,
With this configuration, even when wire ropes 10a-~

5 10f are moved 1n the reverse direction for cleaning by
mistake, the reverse-direction movement is stopped by
the upper rotating members 15 hitting the tips 5la, 51b
of the stop members 50a, 50b. Since the rotation
support mechanisms 52a, 52b are provided on the inner

10 surfaces cof the tips 5la, b5lb, only reverse-direction
movement can be stopped without preventing rotation of
the rotating members 15.
If wire ropes 10a-10f are moved in the reverse
direction, the lower rotating members 15 stop &s they
15 come into contact with the lower surfaces of the upper
tiers 13a, 13b, and thus are detached from the rope
cleaning device 11. The rotation support mechanisms
52a, 52b may be provided on the lower surfaces of the
upper tiers 13a, 13b as they are on the tips 5la, 5Ib
20 of the stop members 50a, 50b.
(Fourth Embodiment)
Next, the fourth embodiment will be described.
FIG. 20 is a perspective view showling a
configuration of the c¢leaning device according to the
25 fourth embodiment. The basic configuration of the rope
cleaning device 11 is the same as that in the first

embodiment, and different parts will be described



When wire ropes 10a-10f are cleaned, a worker is 25at a place where the rope cleaning device 11 is
fixed (for example, the machine room). By checking the indicator 63 of the rope moving distance
detector 60 - 24- attached to the rope cleaning device 11 while cleaning, the worker can tell the
current rope moving distance (cleaning distance) and tell the Progress of the cleaning from the rope
moving distance. 5Comparison of the rope moving distance and the amount of grease accumulated in
the grease collection member 20 shows which part of the*ropes much grease is attached to, and helps
maintenance. In the example shown in FIG. 20, the rope moving 10 distance detector 60 is provided
on the upper tiers 13a, 13b of the bases 12a, 12b. However, the rope moving distance detector 60
may be provided or?%]e(%Wer tiers 14a, 14b. Further, the rope moving distance detector 60 may 15
optically detect the rope meying distance by using, farexamplesjnfrared light, instead etusing the
roller 61 as shown in FIG. 20. (Fifth Embodiment) Next, the fifth embodiment will be described. 20FIG.
21 is a perspective vigwy shawingmaveanfigueationl 8ktheldeaning deviceractoeding td the 14b,

and are installed to interpose wire ropes 10a-10f to be

5 cleaned therebetwsen. A spacer 16 for adjustment is
provided between the bases l2a, 12k. A rope moving
distance detector 60 is attached by fixing bolts 18 to
the upper tiers 13a, 13b of the hases 12a, 1Zb.

The rope moving distance detector 60 detects a

[
O

moving distance of wire ropes 10a-10f, and comprises a
roller 61, a counter 62 and an indicator 63. The
roller €1 comes into contact with one of wire ropes
10a-10f {rope 10f in FIG. 20), and rotates as wire
ropes 10a-10f move.

15 The counter 62 counts the number c¢f rotations of
the roller 61, and calculates a rope moving distance
from the count value. The indicator 63 indicates the
rope moving distance calculated by the counter 6Z.

With this configuration, when grease is removed by

20 moving wire ropes 10a-10f, the moving distance of wire
ropes 10a~10f is detected by the rope moving distance
detector 60, and the value 1s indicated by the
indicator 63.

When wire ropes 10a~10f are cleaned, a worker is

25 at a place where the rope cleaning device 11 1is fixed

{for example, the machine room). By checking the

indicator 63 of the rope moving distance detector 60



fifth embodiment. FIG. 22 is a perspective view showing a configuration of an oiling member used for
the cleaning device according to the fifth embodiment. 25The basic configuration of the rope cleaning
device 11 is the same as that in the first embodiment, and different parts will be described below. - 25
- The bases 12a, 12b of the rope cleaning device 11 comprise upper tiers 13a, 13b and lower tiers
14a, 14b, and are installed to interpose wire ropes 10a-10f to be cleaned therebetween from sides.
Spacers 16 for 5interval adjustment are provided betweéfi thebases 12a, 12b. A plurality of rotating
members 15, which are grease removal members, are concentrically disposed on oiling members 70
having the same shage as th% rotatigg members %5. The oilig% memb?rf 7q§nd tfgﬁ rot%grgl
10members 15 disp% bd thefeon ars aerra%%%(a chgieaa‘gncl)}rl1 the ugﬁecretiers 1§a, 3b and Tower fiers 14a,

14b of the bases 12a, 12}, JForthg sake of sinaplisity, the-oiling menaker-70 attachad-to wire rope

10a will be representatively 15described. The oiling member 70 has an engagement hole 71 in a
shape correspondingtbethe uneven shape of thendutet circuméerence obwie vdpée1a. The diameter
Do of the oiling member 70 is equal to the diameter D of the 20rotating member 15, and the diameter
do of engagement Fol& 71§ 8qhiar® the YidiReter tPoreigagefiett hidke 21. On the inner surface of

the engagement hole 71, ive,, e surface yhish, comes nig conact it theJape.  sepage 73
dampened with grease is provrdeé. S5A split 72 is formed between the engagement hole 71 and the
outer circumferencesafthe-oiling member 7dc dhewiling:membervd ig sdtacbed t0 Wiretrope 10a by
member 20 shows which part of the ropes much grease 1is
attached to, and helps maintenance.
In the example shown in FIG. 20, the rope moving

10 distance detector 60 is provided on the upper tiers
13a, 13b of the bases 12a, 1Zb. However, the rope
moving distance detector 60 may be provided on the
lower tiers 1lda, 1éb.

Further, the rope moving distance detector 60 may

15 optically detect the rope moving distance by using, for
example, infrared light, instead of using the roller 61
as shown 1n FIG. 20.

(Fifth Embodiment)
Next, the fifth embodiment will be described.

20 FIG. 21 is a perspective view showing a
configuration of the cleaning device according to the
fifth embodiment. FIG. 22 is a perspective view
showing a configuration of an oiling member used for
the cleaning device according to the fifth embodiment.

25 The basic configuration of the rope cleaning device 11
is the same as that in the first embodiment, and

different parts will be described below.



- 26 - opening the split 72 by hand. After attachment, the split 72 may be clamped by, for example, a
bolt (not shown). The oiling members 70 attached to the other wire S5ropes 10b-10f has the
same configuration. Generally, a moderate amount of grease needs to be applied to wire ropes
10a-10f for lubrication or rust prevention. However, long-term use causes hardening of grease or
attachment of dust, which impedes elevator 10operation. Therefore, grease needs to be removed and
new grease needs to be applied regularly. For this reasom, the sponges 73 of the oiling members
70 are dampened with grease, and the oiling members 70 and the rotating members 15 disposed

thereon 15are rotatably attached to wire.ropes -10f zjgzag. In advance, the up er.rggating
members 15 and oiling me?h eer%ai%)ezasre1p%(g)\’/idég%n%he%b%e¥ﬁg% fz;(;eal%%ﬁ(% tﬁg%lases 12a, 12b.

The lower rotating nagmbers:15 andcoilingimembets 7028 provided eathe lewer tiers 14a42014b of
the bases 12a, 12b. Further, scrapers 23 are attached to the lower rotating members 15 and oiling

members 70, and pesitioas ef thesserapers 23 areradjustet<by-thesslidermechdism 24 ihcadvance.
From this condition, wire ropes 10a-10f are moved 25in such a direction that £h6e %o(;[%ting members 15

and oiling membersIaREpudHiI fothe Basks 128M13p GF S - Spacers

5 interval adjustment are provided between the bases 1Za,
12b. A plurality of rotating members 15, which are
grease removal members, are concentrically disposed on
oiling members 70 having the same shape as the rotating
members 15. The oiling members 70 and the rotating

10 members 15 disposed thereon are arranged zlgzag on the
upper tiers 13a, 13b and lower tiers lda, 1l4b of the
bases 1Za, 1Zb.

For the sake of simplicity, the oiling member 70
attached to wire rope 10a will be representatively

15 described.

The oiling member 70 has an engagement hole 71 in
a shape correspending to the uneven shape of the outer
circumference cof wire rope 10a. The diameter Do of the
oiling member 70 is equal to the diameter D of the

20 rotating member 15, and the diameter do of engagement
hole 71 is equal to the diameter d of engagement hole
21. On the inner surface of the engagement hole 71,
i.e., the surface which comes intc contact with the
rope, a sponge 73 dampened with grease is provided.

25 A split 72 is formed between the engagement hole
71 and the outer circumference of the olling member 71.

The oiling member 70 1s attached to wire rope 10a by



the rope cleaning device 11. Accordingly, while - 27 - removing old grease from wire ropes 10a-10f by
rotation of the rotating members 15, new grease can be applied to wire ropes 10a-10f by rotation of
the oiling members 70. Namely, the rope cleaning device 11 can remove old 5grease and apply new
grease concurrently. Therefore, workers need not apply grease by hand, and special apparatus for
grease application need not be installed in, for example, a machine room. According to at least one of
the embodiments 10described above, an elevator rope aéaniﬁg device capable of efficiently removing
grease from a plurality of wire ropes can be provided. While certain embodiments have been

described, these embodimentscp%ves%%%% p?ekgi[/e(%ig}( %/‘ay of example é§eﬂb{e§@9 are pot intended

.. opeinilng . . ]
to limit the scope of the inventions. Indee , the novel embodiments described herein may be
embodied in a variety.ofi ether forms; Berthermare vasipusamissionspsuhstisutionsanthehanges in the
form of the embodiments described herein 20may be made without departing from the spirit of the
inventions. The accempanying claims and their equivalents are intended to cover such forms or

modifcations as would fall within the scone and soir of e VeI, 1.e oner wire

5 ropes 10b-10f has the same configuration.

Generally, a moderate amount of grease needs to be
applied to wire ropes 10a-10f for lubrication or rust
prevention. However, long-term use causes hardening of
grease or attachment of dust, which impedes elevator

10 operation. Therefore, grease needs to be removed and
new grease needs to be applied regularly.

For this reason, the sponges 73 of the oiling
members 70 are dampened with grease, and the oiling
members 70 and the rotating members 15 disposed thereon

15 are rotatably attached to wire ropes 10b-10f zigzag.
In advance, the upper rotating members 15 and ciling
members 70 are provided on the upper tiers 13a, 13b of
the kases 1Za, 12b. The lower rotating members 15 and
oiling members 70 are provided on the lower tiers 1l4a,

20 14b of the bases 12a, 12b. Further, scrapers Z3 are
attached to the lower rotating members 15 and coiling
members 7C¢, and positions of the scrapers 23 are
adjusted by the slide mechanism 24 in advance.

From this conditicn, wire ropes 10a-10f are moved

25 in such a direction that the rectating members 15 and
olling members 17 are pushed to the bases 1Z2a, 12k of

the rope cleaning device 11. Accordingly, while



- 28 - WHAT IS CLAIMED IS: 1. An elevator rope cleaning device, characterized by comprising: a
pair of bases configured to be attached to a 5plurality of wire ropes to be cleaned to interpose the wire
ropes altogether therebetween from sides, each of the bases including an upper tier and a lower tier
arranged in an axial direction of the wire ropes; a spacer for interval adjustment interposed 10between
the bases; and a plurality of rotating members rotatably attached to the wire ropes zigzag in
correspondence with positions of the upper tiers and the’ IbweT tiers of the bases, and configured to be
brought into contact with 15the upper tiers and lower tiers of the bases by movement of the wire ropes

in one direction and rotate, therehy rengovin e che the wj e ropes . > elevator
OIS S by, raung grcass e;g%eb d {0 the wjre rope o3, 2 The sl

. . O, ;
rope cleaning device of Clai 1, characterized in that the rotating members are 20cylindrical and
respectively have center helesdn a:shapercersesponding todineyenshapes:ofestergircuaderences of

the wire ropes. 3. The elevator rope cleaning device of Claim 1, characterized in that grease
removed by upper rotatingre ropes 10a-10f by rotation of the ciling members
70. Namely, the rope cleaning device 11 can remove old
5 grease and apply new grease concurrently. Therefore,
workers need not apply grease by hand, and special
apparatus for grease application need not be installed
in, for example, a machine roon.
According to at least one of the embodiments
10 described above, an elevator rope cleaning device
capable of efficiently removing grease from a plurality
of wire ropes can be provided.
While certain embodiments have been described,
these emboediments have been presented by way of example
15 only, and are not intended to limit the scope of the
inventions. Indeed, the novel embodiments described
herein may be embodied in a variety cof cother forms;
furthermore, various omissions, substituticons and
changes in the form of the embodiments described herein
20 may be made without departing from the spirit of the
inventions. The accompanying claims and theilr
equivalents are Iintended to cover such forms or
modifications as would fall within the scope and spirit

of the inventions.



25members of the rotating members flows down wire ropes adjacent to the upper rotating members to
lower rotating members of the rotating members. - 29 - 4. The elevator rope cleaning device of
Claim 3, characterized by further comprising: scrapers configured to remove grease from the
lower rotating members; and 5a grease collection member configured to collect grease removed by
the scrapers. 5. The elevator rope cleaning device of Claim 1, characterized by further comprising
a rotation support mechanism configured to support‘rotgt?on of the 10rotating members when the
rotating members are in contact with the upper tiers and lower tiers of the bases. 6. The elevator
rope cleaning device of Claim 5, characteriz%g”’kr%tr'iagt %}_@ﬁ%ﬁﬂ support mechanism is 15configured
to rotatably support the rotating members on upper surfaces of the upper tiers and lower tiers of the

bases. 7. The elevaton ropesGleaning slevice,of Claim 5: sharacterizeddn that the rotation support
mechanism is 20 configured to rotatably support the rotating members on side surfaces of the upper

tiers and lower tierstf:the bases,zthe side surfacessfacing the wire ropes. 8. The elevator rope

cleaning device of Claim 1, characterized by further comprising a stop member |
a pair of bases configured to be attached to a

5 plurality of wire ropes to be cleaned to interpose the
wire ropes altogether therebetween from sides, each of
the bases including an upper tier and a lower tier
arranged in an axial direction of the wire ropes;

a spacer for interval adjustment interposed
10 between the bases; and
a plurality of rotating members rotatably attached
to the wire ropes zigzag in correspondence with
positions of the upper tiers and the lower tiers of thne
bases, and configured to be brought into contact with
15 the upper tiers and lower tiers of the bases by
movement of the wire ropes in one directicon and rotate,
thereby removing grease attached to the wire ropes.
2. The elevator rope cleaning device of Claim 1,
characterized in that the rotating members are
20 cylindrical and respectively have center holes in a
shape correspending to uneven shapes of outer
circumferences of the wire ropes.
3. The elevator rope cleaning device of Claim 1,
characterized in that grease removed by upper rotating
25 members of the rotating members flows down wire ropes
adjacent to the upper rotating members to lower

rotating members of the rotating members.



25configured to prevent the upper rotating members from being detached from the upper tiers of the
bases. 9. The elevator rope cleaning device of Claim 8, - 30 - characterized in that a rotation
support member is provided on a portion of the stop member which the upper rotating members come
into contact with. 10. The elevator rope cleaning device of Claim 1, 5characterized by further
comprising a moving distance detector provided on the upper tiers or lower tiers of the bases and
configured to detect a moving distance of the wire ré“‘pes?. 1. The elevator rope cleaning device of
Claim 1, 10characterized by further comprising a plurality of oiling members configured to apply new

grease to the wire ropes ngle t?%otgt,i%g] %Jceombers are Cgegé);l/ilnrg?qrg%g érgrrg}tpecyyg%goges. 12. The
! Cl 11,

. rope, C4L Y g . .
elevator rope cleaning device o aim characterized in that the olling members are identical in

shape with the rotating, membears and retatablyattached:tg the wirg ropes with the rotating members
disposed thereon.
scrapers configured to remove grease from the

lower rotating members; and
5 a grease collection member configured to ceollect
grease removed by the scrapers.

5. The elevator rope cleaning device of Claim 1,
characterized by further comprising a rotation support
mechanism configured to support rotatiocn of the

16 rotating members when the rotating members are in
contact with the upper tiers and lower tiers of the
bases.

6. The elevator rope cleaning device of Claim 5,
characterized in that the rotation support mechanism 1s

15 configured to rotatably support the rotating members on
upper surfaces of the upper tilers and lower tiers of
the bases.

7. The elevator rope cleaning device of Claim 5,
characterized in that the rotation support mechanism 1is

20 configured to rotatably support the rotating members on
side surfaces of the upper tiers and lower tiers of the
bases, the side surfaces facing the wire ropes.

8. The elevator rope cleaning device of Claim 1,
characterized by further comprising a stop member

25 configuréd to prevent the upper rotating members from
being detached from the upper tiers of the bases.

9. The elevator rope cleaning device of Claim 8,



10

15

- 30 -

characterized in that a rotation support member is
provided on a portion of the stop member which the
upper rotating members come into contact with.

10. The elevator rope cleaning device of Claim 1,
characterized by further comprising a moving distance
detector provided on the upper tiers or lower tiers of
the bases and configured to detect a moving distance of
the wire ropes.

11. The elevator rope cleaning device of Claim 1,
characterized by further comprising a plurality of
ciling members configured to apply new grease to the
wire ropes while the rotating members are removing
grease from the wire ropes.

12. The elevator rope cleaning device of
Claim 11, characterized in that the oiling members are
identical in shape with the rotating members and
rotatably attached to the wire ropes with the rotating

members disposed tChereon,



