2164267 A PROCESS FOR REGENERATI NG A MAN CONVEYOR HANDRAI L- Thi s invention
relates to a process for regenerating a handrail of a man conveyor suth as
5 éscal ator, motor-driven road or the like, and nore particularly to a *
processdfor regeneratlng wi th a high degree pf-gloss a handrail which S
been used in actual operations and has hence been reduced in gl oss.
Handrails for man conveyors such as escal ators 10 and nnto@? QKéngQDads
are used, as disclosed for exanple in Japanese Patent Laid-open

78983/ 1983, while being driven in pressure contact with rollers or the |ike
so as to cause themto run not straight. To withstand such severe use
conditions, they are each 15 fabricated into a structure conposed of a
strength nmenber and a surface material as shown for exanple in Japanese

Pat ent Lai d-open No. 56977/1980. Satisfactory service life is thus

avail able owing to the inclusion of the strength material, while

mai nt ai ni ng the 20 necessary beautiful and attractive appearance by the
surface material. Since users dlrectly touch such man conveyor handrails,

it is desirable that such handr $ and
sufficiently clean and neat 25 ?&J%i?%%ﬂvg%ﬁﬁ: LH"h\{"ﬁbbers featuring

col oring readi ness such as that b et et n" rubber (trade
name of E. |. Du Pont deTINehoinvertion rekategs st mﬁp%‘%u‘(ﬂf surface
- materials. Mrrorgegenerating a handrail of a man conveyor such as
5 escalator, motor-driven road or the like, and more
o ) particularly to a process for regenerating with a high 6?

degree of gloss a handrail which has been used in
actual operations and has hence been reduced in gloss.
Handrails for man convéybfs such as escalators
10 and motor-driven roads afe used, as disclosed for
example in Japanese Patent Laid-open No. 78983/1983,
while being driven in pressure contact with rollers or
the like so as to cause them to run not straight. To
withstand such severe use conditions, they are each
15 fabricated into a structure composed of a strength
member and a surface material as shown for example in
Japanese Patent Laid-open No. 56977/1980. Satisfactory
_ service life is thus available owing to the inclusion )
N of the strength material, while maintaining the L
| 20 '_necesséry beautiful and attractive appearance by the
surface material. |
Since users directly touch such man conveyor
handrails, it is desirable that such handrails have
suitably beautiful and sufficiently clean and neat
25 appearance. Accordingly, rubbers featuring coloring
readiness such as that generally called "Hypalon"
rubber (trade name of E. I. Du Pont de Nemours & Co.,
Inc.) are used as such surface materials. Mirror-
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()
-2- finished surfaces-are used during their nolding stages to obtain
desired cel or and gloss By the way, the glossiness |evels available in the
above ment i oned mannei are around 65 (as measured in accordance with 5 141
t he gl ossiness neasuring rethod of the ASTM, 2art hough they vary depending
on colexs of handrails. These handrails as used, for exanple, are driven in
pressure contact with rollers as nentioned above and their surfaces are
frequently brought fipighed susfacsst afet Hsedl AuFingnbadsr Boldinasstagesn

i'f they have such hbgab@agheaasqiealeéibaesﬁaa§1ssatloaydtaéows ,LEREr
gloss will be reduced little ough_t he

t
gl ossi ness may var¥§ HéﬁéH&FﬁgqéHeg aXBﬁgPPEgn aﬁéeeﬁSPYGnﬂEHFé° efe 15
gl ossiness will bemaaduwedrboaaeund E6fef aghmeaspeedt ¢ docoPdyreeswishd

general |y to 1 thgmgﬁoggﬁgegs'mgaéggggggﬁgtﬂ gfgg gXe ngﬂ%é %gﬁ?%g%%a

whi ch has been=reduced=imn glross and | 0SS
above, is 20 accthpinvedybdependpngi ah ppbbrenpﬁnhﬂnéranlended functi on.

-Therefore, it can still thgggdhgﬁakggggtgrlIMsga | 8or ERQURNEEL, Aréerious
~probl em actual ly arises even I mpal rment to the beautiful géearance

wher e speci al atteﬁFFBﬁnlé“pQFGSFBrﬁrFPEFPEtZBIthaEﬁEEF§S p3rmeRbhpred in
departnment stores ab@veheahdkéheiknsthbeacepl acesfrboquadnslysbhenghbetnto

Sttt DhosaSio B Pt et B Ut AL 1 i i kit
have such high degrees of glossiness as mentioned
above, their gloss will be reduced little by little

- during their use. Although the glossiness may vary
depending on use conditions and environments, the
‘15 glossiness will be reduced to 30° or lower when
operated for 2 years} and generally to 10° or lower
when 5 - 6 years are passed by.
Even a handrail, which has been reduced in gloss
and has poor color and gloss as mentioned above, is
20 accompanied by no-special'problem on its intended
- function. Therefore, it can still be used
satisfactorily as is. However, a serious problem
actually arisés even by impairment to the beautiful
appearance where special attention is paid to artistic
25 aspects, for example, in department stores and the
N~ - like. In these places, handrails have been replaced by
fresh handrails oniy.for reasons that their gloss were
reduced.
However, these handrails are relqtively
30 expensive. If handrails are replaced by fresh
handrails as mentioned above, the running cost of an
escalator or the like will goes up significantly.
Therefore, under the above-mentioned situations,
it has conventionally been pradticed widely to restore
35 their gloss with polishing agents. As polishing agents

|
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30 expensive. |If handrails are replaced by fresh handrails as nentioned
above, the running cost of an escalator or the like will goes up AR
significantly. Therefore, under the above-nmentioned situations, it has * %
conventionally been practiced widely to restore 35 their gloss with, - -
polishing agents. As polishing agents —3- useful for such restoraon

of d¢t@ss, there have been used known waxes such as nornal paraffin and

car nauba wax, orué)?gdf@m S80S Y A v (:?q, Q’?g fg‘iro@s hlaat lg E{uce%;eﬁone oi |

and water into enu SI ons havi %such surface
gl oss as ment i orIPAHRRIhHAKSS s%md'b@n? PorFRdn Pariaf fine apds gpraenba Even

if a polishing agegl 8 mpismg Qdditi dbtaihedobyereealiagl aimethost ore
their surface gIosg to aq%ﬁf %gg ant eﬁ%ents Accordlngly, the 1 above
pol i shi ng met hod®taHryte &tht & 'ﬁ}%’ijlﬁ O STHLECRT of the gloss. It is
t hus acconpagi ed by sLmﬁamdnkx%ﬂxhavnﬂqnsucmsrdeCgﬁlﬁgréﬁbscgéosasasonly
for a short ti mﬁi&%@% :we %letde)éna%h%eh%at 3hi gy r ecover ed

surface gl oss ost eaS|Iy i,n such a .short period_of tinme as

more and nore of SYHEAGRR i sHHYRD dferd Bal ishings éﬂfeé'& i§ GQBllée h%Rds. In the
meantime, a variﬁtempflﬁpmlrﬁit dgettanl ea g ireshtore keaedrpsapgaed with a

20" pol | shing SPE SO g R, kb < PREsREhETY: KRRera o1

is proposedipn J%npﬂﬂﬁgpl%ahwng method cannot achieve any full
restoration of the gloss. It is thus accompanied by
such a drawback that its polishing effects last only
for a short time period because the slightly and/or
tentatively recovered surface gloss will be lost éasily

15 in such a short period of time as more and more of the

polishing agent is transferred to users' hands.

In the meantime, a variety of special polishing
agents have been pfoposed'With a view toward obtaining
polishing effects to sufficient degrees. For example,

20 a polishing agent conéisting principally of silicone
and a mineral oil is proposed in Japaﬁese Patent
Laid-open No. 7862/1980, a wax obtained through
copolymerization between a monocolefin and maleic
anhydride in Japanese Patent Laid-open No. 58724/1980,
25 and a wax coﬂtaining an amino-~modified silicone oil and
" dimethyl siiicone oil as principal components in ~
Japanese Patent Laid-open No. 62861/1981.
However, these polishing agents are still
accompanied by the above-mentioned drawback when
30 applied to such handrails, because the thus-restored
gloss will be lost in a relatively short period of time
and their effects will not last longer due to their
transfer to users' hands. ,
On the other hand, it has also been known, apart
35 from the above~mentioned methods which feature use of



-~

Lai d-open No. 7862/1980, a wax obtai ned through copol ynerization between a
nonool.efi.n and nmalei ¢ anhydride in Japanese Patent Lai d-open No.

58724/ 1980, 25 and a wax containing an am no-nodified silicone oil and
di'met hyl silicone oil as principal conponent § in Japanese Patent Lai d-open
‘No. 62861/1981. However, these polishing agents are still abﬁonpanled by

t he above-nmentioned drawback when 30 applied to such handrails, because

the t hU_S‘ restored ;SH iVHd |a<}b“nt|505ttd '%réinﬁe|tﬁb' “@k¥asBopE Ee&éP{i'seéréa”E
and their effects w II not | 'ast 1anger “due to helr transfer to users’

hands. On the ot hé’ra‘ﬁiarr?d‘- it aded Vﬁé-é’ngﬁﬁé\kn depfh, andsthegntengoat a
above- nent i oned rﬁnﬂunhhndNﬂHsﬂhe@Nuketmsethhs-grouﬁd spofEasd| nflohPewed, to

grind the surface lﬁ{] &h deé,ﬁsit %r %(} rﬁ%%d@elthtaﬁfourﬁgllﬁt% eLXagrga#rggﬁ)t h and

then to coat a uret‘hane resin “over e thus- sur ace owed by the
curing of the &rethfter rafsithes sures: ua’eftlhégﬁ 5e|sa9e|130fomedcme§h%ret hane

resin is formed onsfacldrathedhanli®ahandoaiimpheti GPBEE €6088et 0 the
handrail . This. thod is however accompani ed By anot her drawback that the

new y-formed uret Laddi | ayer is 10 susceptible of devel opi ng cracks
and may hence deteri or at @tise methedndls hppegegnaecompahtedabgr andther to

such cracks. In tr&%éﬁ%ﬁ@i qﬁkﬂ?@he %%w&?l? %Bgdoﬁrggﬁane resin layer is
' 10 susceptible of developing cracks and may hence
.deteriorate the external appearance of the handrail due
to such cracks.
S ' : In the above method, the covering of the
' urethane resin layer cannot be satisfactorily applied
15 unless the:ssurface of the handrail is ground to-a '
relatively large thickness as mentioned above.
Accordingly, a great deal of the surface material of
the handrail is ground off upon its repair for the
restoration of gloss. The above method is hence
20 accompanied by a further drawback that it can hardly be
applied repeatedly on the same handrail and the repair
of the handrail by this method is generally feasible
only once. -
An object of this invention is therefore to
25 overcome the above-mentioned drawbacks of the prior art
e . - methods and processes and to provide a process which
when applied to a handrail which has lost its gloss and
has been deteriorated in both color and luster, is
capable of restoring its gloss to a satisfactory degree
30 while making it possible to maintaining the
thus-réstorgd gloss over a long period of time without
developing cracks in the gloss-restored surface.
In one aspect of this invention, there is
accordingly_provided_a process for regenerating a man



urethane resin | ayer cannot be satisfactorily applied 15, unless the
surface of the handrail is ground to a relatively |large thickness as. .,
menti oned above. Accordingly, a great deal of the surface material of the
Raddrail is ground off upon its repairT(ﬁ T he restoration of gloss. The
above nmethod is hence 20 acconpanied by a further drawback t-hat it cap-

hardly be applied repeatedly.qn th ane _handrajl and the repair of the”
handrai | by tﬁ?gvﬁg?ﬁogapgrééﬁérMﬁif PLA9RSE oFP Gl ofRe. thé object of this

invention is faklewdng stepsS: overcone the above-nenti oned drawbacks of the

Bopli ed Lo a handr o FoanPRReRISY, ghaihdiche, Sud i i tict orf orated in”

both col or anbanhdsaéi; is capable of restoring its gloss to a satisfactory

degree 30, while makiggrihsRAYSihee thdslRirduianishg i (RIS est ored gl oss
Eg ?' ] & the 5

over alo period of Tinme_w Thout devel dping cracks in oss-restored
surface. In oh@n@Edédti A% his invention, there is accordingly provided a

process for regeneragb8gingManNsolu&ldd thibgnébakgiﬁ@hhph process includes
the foll ow ng stepg: nechgnlcall¥ %rln |gq t he surface of the handrail; 5
degreasi ng t hECPRUEETPBEAGUER, FAXabIe Sidigons: Zesin geatadaing a

sol uti on, whimétboxyagneups and an organic solvent having a kauri-
10 butanol value smaller than 100, onto the thus-degreased
surface of the handrail.
The process of this invention permits the
operation of a man conveyor with handrails which always o’
have a color and luster similar to fresh handrails '
15 without need for substantial increase to its running.
cost. '
Embodiments of the present invention will
be given in the following description by way of
example, in conjunction with the accompanying
20 drawings, in which:-

Figure 1 is a schematic illustration of a
grinding operation in the example of this invention;
Figure 2 is a characteristic diagram showing the
25 relationship between the time required for finger-touch
dryness and the temperature in the example of this
invention. .
The present inventors made, first of all, an
investigation om carnauba wax, various oils and fats,
30 polyethylene glycol, dimethyl silicone o0il and so on,
which have conventionally been employed as polishing
agents. As a result, none of these conventional
polishing agents were found to be satisfactory but
among such polishing agents, dimethyl silicone o0il was
35 confirmed to have the greatest polishing effects. On
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roomtenperature curable silicone resin containing nethoxy groups and an
organi.c solvent having a kauri- 10 butanol value smaller than 100, onto _
t e t:hus-degreased surfaceée of the handrail. The process of this inventiay
permts the operation of a nan conveyor w th gandrails which al ways have a
color Bwad luster simlar to fresh handrails 15 w thout need for
substantial increase to its running. cost. Enbodi nents of the present

i nvention will be ‘@he’eha$hsmé thol s ofvimdinies cthoptpresdnt vinveritaneanpl e, in
ConL unct o ALY [RodEERR AR b 2 AU itved (3 U £y o fechd e
schematic illustra i on o ren operation In e exa ¥

i nvention; Figure @m@oﬁn@ﬁar ac?‘?e*ﬁ sﬁ‘i l%ﬁ%lg?lan%%‘fﬁﬁlﬁlrﬁf"ﬁw &yentually

rel ati onship betV\Eﬁ‘é'sn&ilee&IﬂE éeﬂmdﬁdgfafadlélgﬁnm dénias ca bd he
tenperature in_the_exa

Frot of arl " OReT a8 Fosm henaY AL hndh B8 O ety i
pol yet hyl ene gl ycohqxsjtmae hgteseént comethe lafand iso capabite oif h&uentammg

t 1y b |
conventional |y eegl @é&péﬁ%& ounzig cﬁﬁorfbéc?

t hese conventi onal shln ents mere satléﬂgctory ut annng

such pol i shi ng agéﬁ%%ho‘éﬁ'- rr%@?l anger he gk \MV@@PW iReRARSSD Ita\is t he
greatest polishingigefderiguid Qtate -4t the beginning but after the

10 reaction, it will be converted to a plastic having high
transpafency and elasticity. |
As solvents for such silicone resins, there have
N conventionally and generally been used organic solvents
having relatively high kauri-butanol values of 100 and
15 more and strong solubility, such as toiuene.and xylene. -
However, orgahic solvents having such strong solubilitf
will dissolve the surfaces of handrails. It has also
been found by the present inventors that the extent of
dissolution of the surfaces of the handrails become
20 significant where the kauri-butanol values exceed-100.
The present invention thus employs, as solvent for such
a silicone resin as mentioned above, an organic solvent
having a kauri-butanol value smaller than 100 and
capable of dissolving the silicone resin sufficiently.
25 By the way, the term "kauri-butanol value" as used
N - herein means an index adapted to indicate the relative
' dissolving power of a hydrocarbon-base solvent. In
- order to determine the kauri-butanol value of a solvent
sample, the solvent sample is added little by little to
30 20 g of a standard solution containing kauri resin
dissolved in n-butanol. Then, .a precipitate (kauri
resin) starts to appear - in the standard solution. The
volume of the solvent saﬁple added until a
predetermined degree of clohdiness appears in the
35 standard solution is measured in terms of milliliters



the basis of this finding, fhe present inventors proceeded with a further

I nvesti gation

on silicone-type conpounds. Thi s addi tional -i nvesti ga

tion

eventudlfy resulted in a finding that a silicone, which can be 5 cured at
roomtenperature owing to its reaction with noisture present in the a
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| a u_|0n_ con ! aurl. resin
-be? a?rotrifilegoroethgneci PhisitsoXkent ienjoys various

advantages. Namely, it has a sufficiently low
kauri-butanol value of 31 and is miscible with a
silicone resin. Moreover, its surface tension is as
low as about 19 dyne and thus shows good wettability.
It also features a fast'evaporation velocity (270,
supposing that the evaporation velocity of CCl, be
100). Therefore, it requires short working time.

As silicone resins useful in the practice of
this invention, it is essential for the reasons
mentioned below that they contain methoxy groups as
skeletal groups. Namely, such methoxy groups undergo
hydrolysis due to moisture present in the atmosphere,
followed by a méthanol-removing reaction to form active

"-OH groups. These -0OH groups then react to one another

30

35

so as to crosslink the silicone resins, leading to the
formation of'plastics having elasticity. On the other
hand, alkyl groups and phenyl groups are also desirable
as other groups bonded to silicon atoms. As such alkyl
groups, may be mentioned methyl and ethyl groups.

By the way, the essential feature of this
invention resides in the coating of the above-mentioned
silicone resin. In many instances, it is however
generally difficult to actually restore the gloss of a

N’

.
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resin) starts to appear in the standard solution. The volune of the sol vent
sanpl e added until--a predeterm ned degree of cloudiness appears in the 35
s¥andard solution is neasured in terns of ELIIrIrters -7- and is o
t hereafter converted in accordance with a khown cal cul ati ng equation (seey
the AS®AM D1334 - 54T) A solvent I's considered to have greater di ssol vi ng

necessary Lo omiRAEAi ARETTURACH WRT AL A solanionolmich s

smal l er than 10®e®n mm tabcﬂneqscabrsu; vantls & sikiconeneesisiis an be
coated on handr g , NEhmd1 (trade
r,g%t s are 10 part | c\éﬁ;ﬁ dei’# erre &Pmé"i@é FQP

mar k) - series solv y pre As_one exanpl e of such
Freon- series s&hamidd0.ndye moakasd iagheks on the handmabl. A si 1cone

e’ 5 Suft] ”-‘4”"??“[“‘6 sclU Dl A0 Seiido s BN ATy th 'Is
as a sufficien l.ow kauri - but ano ue o and is nmis Wi a
silicone resin. Bd&Feonta & é\ﬂ’%a ﬁerf&%r?‘i%f%%e ISR %\éod(h"

and thus shows gre#h weidvtdd ity 10% 2l15P feantsy as a fﬁéuwmrﬁs on
velocity (270, supposing that the evapqratio velocrt of, CC14 be 00 .
Therotore. 1o anpoads e, B an asaaiiabed - O W 'odsSipiaNe Maatods o
useful in the pmaaﬂghp&ﬁ afhithe handrad], tid ad yedadvely nghtd&gnﬁmsons
ment.i oned Htﬁ%"v @esen@%?f&ééet&m% YR Tondsl a1 P -

Nanel y, suc oxy roups un
. Namely, the coatxng was extremely uneven.

A further investigation

o was made to find out causes for such uneven
coating. Such uneven coating was found to occur for

15 the following feasons, Namely, the surface of such a
handrail became rough. When coated, more silicone
resin entered dents and the like in the surface of the
handrail and the thickness of the thus-coated film
became uneven. On the basis of a still further

20 investigation, we decided to preferably .
incorporate a water-grinding step which makes use of
waterproof grinding paper. Namely, waterproof gfindiné
paper having .a grain size finer than No.800 described in
R6253 of the Japanese Industrial Standard was selected.

25 It was then attached to an orbital sander. The
handrail was ground by the orbital sander while feeding
water to the surface of the handrail. Thereafter,
subsequent to degreasing the thus-ground surface with a
low-solubility solvent, the above-described silicone

30 resin solution was coated by a hand sprayer. The
surface of the handrail then showed an extremely high
degree of gloss. No coating non-uniformity was
observed at all. _ ' '

By the way; the extent of grinding required for
'35 the above process was found to be as small as about 0.1



hydrol ysis due to noisture present in the atnosphere, 25 followed by a
nmet hanol -renovi ng reaction to formactive -OH groups. These--OH groups then
react to one another so as to crosslink the silicone resins, leading tq thewv
formati on of plastics having elasticity. t he ot her hand, al kyl groups °
and phenyl groups are al so desirable 30 as®’ of her groups bonded to silN€on
atoms. As such al kyl groups, may be nentioned nethyl and ethyl groups. By

the way, the esggntia tyge I Ny [ sj.oes. . coating of
Ytthe above-rrentiéﬁe%hs#%@%ngérgg!{#%%s 'rran'f}(% ns aén!geir,cﬁldtml%sn‘{%v\ever 35
general |y diffiadppted betawpid imminent tdeleffersious ef fectsandrigh

sufficiently evgniifoa govehi €6, tNdi &ilir fide REERLUIENRIHEE VL Hyssol ving such
a silicone resigfln an O£g€%é€ sol vent having. a kauri-buytanol mal | er
h

val.ue
than 100, is cohfbdthens £O 1R SRS T bE0 (g A £ & HsL ARG GRAIN. of
this inventipn basocrparatioy eof homel gpinding ttep.a Mhed adaiptitdne ofur f ace
gl oss of which E&éhb\%?'aefe&'yfﬁ&'iﬁ& 10 ef {%E:‘Jv&rié%&&z%hﬂﬁ t of its
actual use on an escalator? It waS possible to restore the gl'oss ,of the
handrail to a rEBFEPELRFYTR| §RCERAFRR, of theFRiace ofe the P8 @iidss vari ed
considerably freptRbn-2[er3tc dNarbdy, itdhaycilinyg s danciE wudheven. A

further investigg&iopag@ e Pﬁgféa?es %ék%;é;?é%u causes for such uneven

coating. Such URBVBN ¢oa rng Was Toun cur’ for 15 the follow ng
reasons. Nanel Bxampkesurface of such-a handrail becane rough. \Wen coat ed,

nore silicone ' One example of the regenerating method of this
' invention for a man conveyor handrail will hereinafter
‘be described. ' '

There was provided a black handrail the gloss of

15 which has dropped from its initial gloss of 65° to a
gloss of 3 - 5° during its actual use over 7 years on
an escalator. '

Since severe stain, soil and the like, such as
chewed gum wastes, were observed on the handrail,

20 waterproof grinding paper of #240 (as defined in R6253
of the Japanese Industrial Standard) was attached to
such an orbital sander as depicted in Figﬁre 1 and the
surface of the hand rail was then ground while applying
water thereto. 1Incidentally, Figure 1 illustrates the

25 handrail 1, orbital sander 2 and a worker's hand 3.

By using relatively rough grinding paper of #240
or so at the beginning as mentioned above, stain, soil
and the like can be readily removed from the surfaces
of handrails.

30 - Since the surface stain, soil and the like were
successfully removed in the above manner, waterproof
grinding paper of #800 (as defined in R6253 of the
Japanese Industrial Standard) was attached to the
orbital sander and the surface of the handrail was



resin entered dents and the like in the surface of the handrail and the
t hi ckness. of the thus-coated fil mbecane uneven. On the basis of a stil
farther 20 investigation,” we decided to preferably - incorporate g =
wat er -grindi ng step whi ch makes use of waterprpof grinding paper.  Mamely,

wat er proof grinding paper having -a grain siZze finer than No.800 descri bed
I n R6253 of the Japanese Industrial Standard was sel ected. 25 It was then

attached to an orbjfglngapgetne Jf&&@rdgﬁdemmeoméobwﬂi?l%bwta@ler

sander whil e feedi ng waterto the surface of the handrail ereafter
subsequent to degr BB8F¥®%Ot he t hus-ground surface with a | owsol ubility
sol vent, the above-descrifgé @fiﬁa:rmge Wik k e 9l wiEterpres fcgatiading a

hand sprayer. The surfac e handrail the 0 i gh

degree of gl oss. I\Baeﬁﬁt?ﬁgpi%éw AT rRr ISR djnotblrsle\r/tﬁ"%d 1&?&}&?@”@%# Eégway,
the extent of grinwhhghrbkadibeen ey tl‘rﬁa mwm Wés #fzdﬁndwﬁéebe
as smal | as about 98 oved” gomﬁfg &y & B, UL ifiERce EﬁetW%tﬁhnEEhﬂﬂlng

was adopted to avoid I mm nent. de eterlous gffects whi glve £
the surface of eacHaBaW#Pa?| tBOrPUIRYY InbEh HAg Q% Hhe g‘é#&é"f’ea” 8
the additional 5 lﬁﬁabeerahip@ of ¢hemiglimgh nhdte like admpiliedelgf, such

st er 91N ng 1o EPEREALE SoGHERLILAR TV Hatidd o cases of the

surface of the han S ating i ts grindi'ng step even if
such . U51ng a hand sprayer, a liquid mixture

consisting of 1,1,2-trichloro-1,2,2-trifluoroethane and
ethyl alcohol, a low-solubility solvent, were then
St sprayed ohto the thus-ground surface of the handrail.
Thereafter, the surface of the handrail was wiped off
15 with dry rag to degrease and dry the surface, thereby
converting the surface of the handrail into a degreased
surface. '
There was next provided a solution which
contained a methoxy-containing silicone resin dissolved
20 in 1,1,2-trichloro-1,2,2-trifluoroethane and represent-

. cH |
| 3 @ @ |
CH, - Sli {- o - sli t[—o-s'i-ocnﬂy

w | - ' - CH3 CH3 CH3

wherein 1 < x + y € 20,000, 1 < y < 20,000 and

ed by the following formula:

0 < x € 19,999. The solution was poured in a hand
25 sprayer and was then coated evenly on the degreased
surfaces of the hand rail.

Then, the thus-applied coating was allowed to
dry to finger-touch drynéss, e.g., for about 30 minutes
when the temperature was 20°C, thereby completing the

30 series of regenerating treatments for the handrail
surface.



tenperature increases take place. 10 Exanple One exanple of the
regenerating nethod of this invention for a man conveyor handrail wll |
herei-nafter *be descri bed. There was provided a bl ack hahdrail the gl oss:of »
15 «khi ch has dropped fromits initial glogs of 650 to a gloss of 3 - 50
during its actual use over 7 years on an escal ator. Since severe staivws

soi ~and the |ike, such as chewed gum wastes, were observed on the

handrail, 20 waterprogh @hendhB8 BaPSichf af#248ch bscdelhiedd M RO25GOf the
Japanese | ndustr. St andard) was attached to such, an orbital sander_as

I
depicted in Flg&ﬁg ey &nBaFﬁe°§uFF§c§u5 affc! ARRECF LR tERY PR YDA whil e
appl yi ng wat er tiksr e#holel sarfiental iy, gehgnakly éxposéd atlesn tive 25 handrai

1, orbital d d h
ori nding paper . SFt8a0Y, RolRESR" ofi BRECedoa el IcEbA gy, AHIN
soi | and the’l i Rbovgndpecrihed §eFéﬁ§v@§ Fe@eRe Rt Lag feRREALYOTNdr ai | 5. 30

Since the surfagannbdi Be S@blléadaEhSnbékﬁoV\@ﬁ@ éﬁl‘@ﬁfésié&ldﬁrh rm@ in the
above manner, ter RLQ f a as _define 253 of the
Japancse | ndust PRARPaiindaThs GAGDAESENLY FEIVHY SHRTTEISthARrimd | he
surface of the hamdealbfmmegeneratﬂng gperatdidys et DY bthenl haysdwall vite | e
al so applying Wak@ked to move over a predetermined length so as to
10  expose an untreated portion of the handrail surface.
These operations have to be repeated.

Turning to the resulting handrail which had
gotten through with the above regenerating treatments,
the gloss of the thus-treated surface was measured at

15 Jdesired 50 spots. As a result, measurement values of
55° - 60° were obtained at all the spots. Theiefore,
it was possible to obtain substantially the same gloss
as that the handrail had when it was new.

The thus-regenerated handrail was mounted on the

20  escalator and was then used for 3 months. Thereafter,
its gloss was measured at desired 50 spots in the same
manner. The gloss ranged from 53° to 60°. It was
therefore found that no practical reduction occurred to
the gloss during such a short period of time. Needless

25 to say, cracks were not developed at all.

In Table 1, a comparison between gloss obtained
upon application of the present invention and that
achieved when a polishing agent consisting principally
of dimethyl siiicone oil, the most effective polishing

30 agent among conventional polishing agents, was applied
is tabulated, including their variations along the
passage of time. On the basis of this comparison, it
will be immediately understood how much the present
invention is effective.



thereto. The grinding work with the waterproof grinding paper of #800 was
continued. until the grinding marks, 5 whi ch had been | eft by the grinding
paper” of #240, were renoved conpletely. Then, the surface of the handrajl
was wijped thoroughly with rag or the Iike to,wipe off rubber chips or
crunblsings and the like conpletely, form ng a ground surface on the
handrai.l. 10 Usi ng a hand sprayer, a liquid m xture consisting of

1,1,2-trichloro-1, 2, 2-triddgiQy getdame FdudllBybrakepBohppaitayisn!l ubility
solvent, were then spra ed-ggt the thu --roung.surfagg of %?e handrai | .
Thereafter, the sufi* St thdVaRFRsS P W VRPFeq ot f *15%% WreR"o¥y rag to
degrease and dry tdrmevisadeat e hathdrel@achowferthiengpphécatibacexafples,
handrail into a der.géféaéercgtsilﬂrﬁgaerteqec-g}.erh%v\@a.%e@g\.xtsam' Q‘fhgggr§1§0£8ﬁi89ec‘i‘@' ch
.cont ai ned a net hoxy- oﬁ?aLnl si'licone resin dissolve I n
1,1,2-trichloro-1, 2, 2-tri.fl uoroethane and represent- ed by the foll ow ng

. formula: [err] wherein 1 [err] x +y [err] 20,000, 1 [err] y [err] 20,000
and O [err] x [err] 19,999. The solution was poured in a hand 25 sprayer
“and was then coated evenly on the degreased surfaces of the hand rail.
Then, the thus-applied coating was allowed to dry to finger-touch dryness,
e.g., for about 30 m nutes when the tenperature was [err], thereby
conpleting the 30 series of regenerating treatnents for the handrai
surface. : ' '



In the case of such an escalator handrail or the like, a:part of its
surface (approximtely one half of its whole surface) is generally exposed
whepiiit is actually nounted on the escalator. Accordingly, the 5 AR
aboVe-descri bed series of regeneratlng gperati ons cannot be applied at.-once’
to the entire length of the handrail ” e ~escal ator is driven subsequwgt to
the series of regenerating operations until the handrail is caused to nove .
over a predetermined length so as to 10 expose an untreated portion of the
handrail surface. The e to be repeated. Turning to the

resul ting handrail whjich ha gotte t hrough with the above regenerating
treatnents, the. gl oss %fmph ggated surface was neasured at 15
desired 50 spots. As a§eb _ sufenent val ues of 550 - 600 were
obtained at all the spSt$%s é, [it was possible to obtain
‘substantially the sane®gl os the handrail had when it was new. The
t hus-regener at ed handr ai gd|on the 20 escalator- and was then
used for 3 nonths. Thereatter—+5—g| 0ss. was neasured at desired 50 spots
in the sane manner. The glois rang 1ron1530 to 600. It was therefore
found that no practical $edlictdon joBclirred to the gl oss during such a short
period of time. Needlle§sy25| tq say, ¢racks were not developed at all. In
Table 1, a conparison getvieen gl osls, obtai ned upon appllcatlon of the
present invention and hat achmeveldmwhen a pollshlng agent consi sting
princi pally of dinethyl Silicone oj ", {the nost effective pol i shi ng
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30 agent anong conventional polishing agents, was applied is tabul ated,
including their variations along the passage of tinme. On the basis of thIS
Canarlson it will be inmmedi ately understood how nmuch the present

i nventjion is effective. -12- Table 2 %hows results of sone appllcatlon
exanples of the present invention. It i's clearly envisaged that in. eachgof
t he application exanples, regenerating effects have been satisfactorily
achi eved. -13- [err] -14- [err] - 15 - By the way, it has been

known that the reactjions of the silicone resins, whjch are useful in the
practice of this inventiop, arfe alfedqted byj|tenpgerature.
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5 For exanple, the relationship between the tine.required for
finger-touch dryness, when a silicon resin of this invention-is dissolved
in a %§§vent consisting of |,1;2-trichloro-1,2,2-trifluoroethane as in the
above anple, and the tenperature is shown in Figure 10 2. In the aboye
Exanple, the time required for finger-tcnﬁﬁi%kwﬂess thus becones | ongegas.
the tenperature of the working environnment goes down. This neans that at

| ower- tenperatures, th e ratin rk .15 t akes re.time and may thus
becone di sadvanta eouse?%o'm %ﬁ% Te.\g\t/p\(/ﬁ)arﬁ bo?e%dgpwd’r__ ttrH‘)?é: I5hge TeRFE 1985y e
probl em may howe9&rthe sibicore 1ssins ngyhich tdme sdefarlt ifothéi ssol vi ng the

silicone resin, pbeaeEoey ol CoN0! i dbati i | M REEIAlo U GeNt Oof 20 water
in place of 1,1,2-trichloro-1,2,2-trifluoroethane used I n”“the above Exanpl e

when the t enper at BPREHIHHR: wor king environment is for exanple below [err].
Use of  such at er - ni xedFos ogxamyle Al tdohale lngdem shipp betivelen ther ediee t he

time required fo ' - ch, 1€ 0 Qne _third ar..even shorter
when t he tenpera‘lf%%‘}épf?%é 1%%!J %ﬁ%ﬁ?ovﬁﬁ%q r?g%%ll?tss'hg%ﬁé’ea‘ FH1F8RgEPSHBr ki ng
time. As reasons®¥ okhinelnvrRition tisdigadloedadin @ soliventf cngeistoagh
dryness at such @£ | D)L J 200 1R, BR -+ A5 Wb eltRanPLE" 1H1 ¥R | sopropy!

al cohol as the sglvent, it y be ntioned that the above reaction of the
silicone resin ié?%Y?nEﬁﬁﬁ%ig?:%QQa SrtefReratirends SPe¥WBednBleUFRadily

dependi ng dilpect2y on the water present in the solution instead of relying
upon 35 the noisture ) {Ne Aldve Eﬂ&ﬂﬂT&%hﬂhE'QQEenQqufggd for
finger-touch dryness thus becomes 1onger?aé the
temperature of the working environmen£ goes down. This
means that at lower temperatﬁres)’the regenerating work
15 takes more time and may thus become~disadvantageoué
from the viewpoint of cost or the like. .

The above problem may however be overcome by
using, as the solvent for dissolving the silicone
resin, isopropyl alcohol mixed with several percent of

20 water in place of 1,1,2-trichloro-1,2,2-trifluoroethane
used in the above Examplé when the temperature.of the
working environment is for'example_below 10°C. Use of
such water-mixed isopfopyl alcohol makes it possible to
reduce the time requiréd for finger-touch dryness to

25 one third or even shorter when the temperature is

* 10°C, whereby wiping out the need for longer working
time. _ _ | :
As reasons for the shorter time period achieved
for finger-touch dryness at such a low temperature by
30 the use the water-mixed isopropyl alcohol as the
solvent, it may be mentioned that the above reéction'of_
the silicone resin is a hydrolytic reaction and can
thus proceed more readily:depending directly on the
water present in the solution instead of relying upon
35 the moisture in the air. Although it has not been

v

-

a;).



-16- fully proven whether the velocity controlling step of the above
reactjon.ds conposed in its entirety of a hydrolytic reaction or not, the
tise of such wat ér-m xed i'sopropyl al cohol enables attainment of a reaction
vélocigy 5 as. fast as three tines conpared ygth that available fromthe
use of\Z, 1,2-trichloro-1,2,2-trifluoroethane when the tenperature is [err]. _
,Accordlngly such mater-n1xed i sopropyl al cohol allows to conduct efficientg3
regenerating morkfullYomroeepewbeUhes thé velocity éhnthelbiﬂ@rshapdofsuch

wat er - m xed 'Sopfeﬂ% ??$98h9£a@£i$nr dgé?%gg?&efﬁti é8€1;§%% g@d mnll

t hus be converselg cult to use era Uurérs
since its use canP¥@rpPtybig §ﬁ¥¢FéP%n9rreaét|bhev%$%c¢fyswﬂbnwﬁtettm#xed

tenper at. gr E|S as. ddféi@%ﬁﬁdai&rﬁ@%ﬁblé@%fiﬂﬁegt Idf 5&&@9%5:13%%&@&
reconmendabl e and_ po ract use the aboye-describe

ri ol oroon, 5.5 (371 FRSF oB8 neRB=? P ISE . SPRRRFRY v R, the avhildble
Al t hough t he kaur fromt tihel usel af bflthetabohbedesbrzbkdtmbtruerneﬁnhne
i sopropyl al coholy,

a r bserved on
the surface of the angra|¥§&%QP§ P?u%go Eﬁ@&&# i%ms 'nvent i on,
i n which run the YREeF-hiX%ed iseprepyl escah@bmllm m@mt Therefore

it is clear that ehfScMﬁerrege@slrasmowfkaéeomb témpe S s Of the
organic SOlvﬁm}s having. 5§U£ﬁe ggglhag yegugga¢ater-m1xed isopropyl
~ alcohol will render the reaction too fast and will thus
be conversely difficult to use when the temperature is
N\ above 20°C, since its use can achieve a sufficient
reaction velocity even at low temperatures as described

15 above. _ )

Therefore, it is generally more recommendable
and more practical to use the above-described 1,1,2-
trichloro~1,2,2-trifluoroethane for better work
efficiency. :

20 Although the kauri-butanol value of the .
above-described water-mixed isopropyl alcohol has not
yet been measured, no abnormality was observed on the
surface of the handrail in each run of the Example of"
this invention, in which run the water-mixed isopropyl .

. 25 alcohol was employed. Therefore, it is clear that this
St -water-mixed isopropyl alcohol is also one of the
organic solvents having kauri-butanocl values smaller
than 100. : |
In view of the above-obtained results, it may be
30 contemplated to incorporate water in 1,1,2-trichloro-
| 1,2,2-trifluoroethane with a view toward increasing the
reaction .velocity at low temperatures. However, this
solvent is not miscible with water and the
incorpgration of water is not feasible.



than 100. In view of the above-obtained results, it may be 30 contenpl ated
"to incorporate water in 1,1,2-trichloro- 1,2,2-trifluoroethane with a-view
owqg@ increasing the reaction velocity at |ow tenperaturees. However, this  ».
solvent is not mscible with water and thg7 rmcorporati on of water is not, -
f easi bl e. -17- Several solvents may be contenplated in lieu of the wss
above-descri bed i sopropyl al cohol. Water. was m xed by way of exanple in
me]t hyl al cohol and et Sybeahcgholl\rbatﬁeufaiyvdey cdrkﬂu\pa&atédldﬂ ﬁhﬂé\i o
- velocity was not 5 . increase as at ve om the use, o
i sopropyl al coh QB? aRg¥ergessa eﬁaf PPWF*§§ ﬁ@?ﬁg\qalco rﬁfiw@%ﬁe%1xed
et hyl al cohol bgreapbbé euampéeeésemenéyﬂeadmah@huﬂnﬂnqgth/lebhOD times
at most. Thus, @%péé@%%é@g' al gBC:@%'rca'th%f fr%%f&x%@ﬁ VA okl 37X RRE &bt From

t hese results, 'S su he reaction of each silicone resin

will be af5ecté@l¢§6ﬁ§¢€eﬁ8bl“9cby°§ shptepchigvssd G§é1!r' tfetIRE W th the

silicone resi nxsopr@fﬁ\ll\@lcéhol - Nambly,AsRichC @&t dromibREE My eHyng a nan

conveyor 2 ha dr ich, process I nel uq.esaltch%o%. foll Qi eg steps

water-mixed were
increase the reaction velocity by 1.5 - 2 times at
most. Thus, no substantial practical effects can be

10 expected. From these results, it is suggested that the
reaction of each silicone resin will be affected
considerably by a solvent to be used togethef with the

silicone resin.



4 *mechanically grinding the surface of the 5 handrail; 6
degr éasi ng the thus- ground surface of the 7 ‘handrail; and 8
coating a solution, which’'contains a 9 roon}tenperature curable silicone

resin centaining 10 nethoxy groups and an(Nkﬁﬂﬂs_égLXEQL_g§¥gﬂgui kauri -
11 bufanol value snaller t han 100, onto the thus-degrease fage of
the handrail . . A process according erein the 2
surface of the hzﬂtﬁ%q |s made of a rubber whi c”"uﬁ#ﬂ nﬂ#ﬁﬂl al ned by
chl orinating-and sul fonating 4 polyethylene

according to glaim11 or 4l aign [ r tep is
a water grinding step 31n‘ak|ﬁ1§?rt?séggo vvater%r ?{?%@laclgkap'gpéagrm€9°§

4. A processzacchaddng1uo thch1ﬁrombsseimc1ﬁﬂe§ tHeé nal grain size of the

wat er pr oof abg aS|£\é1q_ Zptﬁag[ % I;; \er 3 - than No. 800 defi ned in the
Japanese | ndustri anda R6253. 1 process according to
claim3 or cl4ima4, whemgohamrically@rdndnicdihey sé-tfefp?Q% farthed out by an

orbital 3 safhdemanldrail; 6. A process according to any-one of ‘clains 1
to 5, wherein.the 2 |OMFSO|ubI|Ity solyent .is a m xed solvent of 1,1, 2-
19 - 3 trichloro-1, 2, 84IFMAXNDNRFDUATI AW SHTIRRS Of the 7. A

process accorthruhgﬁaﬁara pnandf clalns 1 to 6 wherein the
' 8 . coating a solutzon, which contains a
9 room-temperature curable silicone resin containing
. _ 10 methoxy groups and an organic solvent having a kauri-
St 11 putanol value smaller than 100, onto the thus-degreased
' 12 surface of the handrail.

1 2. A process according to Claim 1, wherein the
2 surface of the handrail is made of a'rubber which has

3 been obtained by chlorinatlng and sulfonating

4 polyethylene.

1 _ 3. A process according to claim 1 or claim 2, wherein the
2 mechanical grinding stép is a water grinding step

3  making use of waterproof abrasive paper.

\ 1 4. A process according to Claim 3, wherein the
2 final grain size of the waterproof abrasive paper is finer
3 than No. 800 ~ defined in the Japanese Industrial
4 Standard, R6253.

5. A process according to claim 3 or claim 4, wherein the
2 water grinding step is carried out by an orbital
sander.

1 6. A process according to any one of claims 1 to 5, wherein the

2 low-solubility solvent is a mixed solvent of 1,1,2-

\



2 roomtenperature curable silicone resin is represented 3 by the follow ng -

general fornula: [err] 4 5 wherein 1 [err] x +y [ err] y '
[ge+] 20,000 and 6 O [err] x [err] 19, 999. ” |D l c“ s
qggérdlng to any one of clainms 1 to 7 mhéré?n t he solvent is i
1 2-trichloro-1,2,2- 3 trifluoroethane. 9. A process accierdi ng
to any one 7o Whe L gapi v m xed

sol vént of |sopr§b€$1éf %b?yg Eggelﬁpgogt589gAg%§o§gk ff%% ?eé%herating a -

man conveyor handrail substantially as herein described with reference to
the acconpanying drawi fgsa mfocess tda:eoﬁiﬁmqpiceany Ihe &€ Q@Qﬂﬁs’ill' td SORMGeRh Qthe

by a process accordln to a one of cedi n
y P 2 room-t gmperaQXre curabie s?i?cone 9es1n is represented

3 by the following general formula:

o™, Y
4 ey -sifo-sidfo-si- ocn._“]y
| o I x !
CH3. CH3 : CH

3
wherein 1 < x + y < 20,000, 1 <y < 20,000 and
0 < x < 19,999. '

8. a process according to any one of claims 1 to 7 wherein the
organic solvent is 1,1,2- trxchloro-l 2,2~

trlfluoroethane.'

9. A process aecording to any one of claims 1 to 7 wherein the
organic solvent is a mixed solvent of isopropyl alcohol
and water. '

10. A process'for*regenerating a man conveyor
handrail substantially as herein_described-with reference
to the accompanying drawings, or' in the'Eiemples.

11. A handrail regenerated by a process

-according to any one of the preceding claims.




