TI TLE OF THE | NVENTI ON BRAKE SHOE FOR ELEVATOR ENERGENCYcﬁﬁggT) ch FOR
ELEVATOR EMERGENCY STOP AND ELEVATOR W TH EMERGENCY STOP I

BACKGROUND OF THE | NVENTI ON The present invention relates to a' CYr éke shoe
for el evator emergency stop, a device for elevator energency stop and an

el evator with an energency stop function. 10 An el evator is
provided with a device for enmergency stop imorder to prevent a fall due to
unexpect ed breakdown of the el evator. The device for enmergency stop
conprises a cage elevated by an el evating nmeans, an el astic nenber attached

to the 15 bottom part of the gagerapg &@gl@gV@NQI@mape capabl e of
opening in a horizontal direction, a pair of plate- like guide menbers

opposi ng each ot iRAxaNGHUEY iFUR mﬂwmmrkmsw@m gaiopg Deva cendroR the
el astic nmenber, respectively, and inner surfaces inclining such that 20

a gap between thel@VATORTEHERGENDYAGTOP WNie @LEFIGOR GITAH] EMERGENTYT ends
of the guide nenbers, a rail which has a T-shaped cross section and
posi ti oned STOP FUNCTION
5 BACKGROUND OF THE INVENTION
The present invention relates to a brake shoe for

elevator emergency stop, a device for elevator

emergency stop and an elevator wi;h an emergency stop

function.

10 An elevator is provided with a device for
emergency stoé in order to prevent a fall due to
unexpected breakdown of the elevator. The device for
emergency stop comprises a cage elevated by an
elevating means, an elastic member attached to the

15 bottom part of the cage and having a U shape, capable
of opening in a horizontal direction, a pair of plate-
like guide members opposing each other and having outer
surfaces contacting the end of the elastic member,
respectively, and inner surfaces inclining such that

20 a gap between the guide members gradually decreases
toward the upper ends of the guide members, a rail
which has a T-shaped cross section and positioned
between the guide members and extending in a vertical
direction, a pair of brake shoes provided in the gap

25 between the guide members, arranged symmetrically with
respect to the rail, capable of moving vertically along

the inner surfaces of the guide member, and having



bet ween the gui de nenbers and extending in a vertical direction, a pair of

brake shoes provided in the gap 25 bet ween the gui de nenbers, arranged
symmetrically with respect to the rail, capable of noving vertically al ong
the inner surfaces of the guide nenber, and having - 2 - braking faces

opposi ng each other, and a pair of pulling neans attached to the brake
shoes, respectively, for pulling upward each_the brake shoes. In such a
device for energency stop, if the cage falls2due”to the 5 br eakdown of
the el evating means, the pulling neans operates by detecting the falling
speed of the cage to cause the elastic nenber to press _the guide nenbers so
that the brake sh¥edkbngchaeet nePPefinaRchsCEeEsuftd 2he3spe@dl of the
[al 1109 cage T [SOred, G LDS CO00.00 b che, BHORRCDNOYS! "EpbikeL onrl.
have been made of ¢Such, LS BbRaf® S25H LE"LhiSOBREL: P2 Sidt o o
device for emergency stop, if the cage falls due to the
5 breakdown of the elevating means, the pulling means
operates by detecting the falling speed of the cage to
cause the elastic member to press the guide members so
that the brake shoes pinches the rail and, as a result,
the speed of the falling cage is reduced and the cage
10 is stopped by the frictional force between the brake
shoes and the rail.

Heretofore, the brake shoes have been made of such
materials as cast iron or copper-based sintered alloys
having suitable coefficients of friction and wear

15 resistance. However, the recent demand for high-speed
and large-capacity elevators because of high-rise
buildings has brought about the problems of heat
generation due to friction and decrease in the
coefficient of friction. For example, the result of a

20 simulation indicates that the localized temperature of
the sliding face by friction exceeds 1000C in the case
where the moving speed of an elevator reaches B00 m/min.
1f such a temperature generates at the time when the
elevator slows down and stops, the use of a brake shoe

25 made of a metal becomes difficult in terms of strength

and heat resistance. In addition, another problem is

seizure because of the reaction between the brake shoe



havi ng suitable coefficients of friction and wear 15 resi stance.
However, the recent demand for high-speed and | arge-capacity el evators

because of hi gh-

ri se buildings has brought about the probl ens of heat

generation due to friction and decrease in the coefficient of friction.
exanple, the result of a 20 sinmul ation indicates that the |ocalized
tenperature of the sliding face by friction exceeds 1000[errC in the case
where the noving speed of an el evator reaches 800 mnin. If such a

tenperature generates at the tinme when the el evator slows down and stops,
t he use of a brake shoge 25 made of a nmetal beconpes difficult in terns

of strength and

because of the reacti bet we t he _br ake, shoe
sl owi ng down and stop%£§§§%
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discloses the use of a brake shoe made by embedding a
sliding member, which has a plurality of projections
formed integrally with a ceramic plate having excellent
heat resistance, in the braking face side of the metal
body that faces a rail. However, since a plurality of
the projections are formed integrally with a ceramic
plate, the impact generated by the pinching of the rail
at the time of slowing down and stop causes the
breakdown of the root of the projections thereby
remarkably decreasing the coefficient of friction of
the projections, i.e., the braking effect diminishes.
In addition, since the amount of wear of the ceramic
material is very small, the friction property per unit
number of the projections is not always satisfactory.

As a result, instant slowing down and stop of the

For

er

a

elevator at the time of emergency will become difficult.

BRIEF SUMMARY OF THE INVENTION
One of the object of the present invention is to
provide a brake shoe for elevator emergency stop which
has a heat resistance to a temperature that exceeds
1000C as well as a stabilized high coefficient of
friction, an excellent seizure-resistance to rail and
a stabilized braking property even under the condition

of high speed and high stress.
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projections, i.e., the braki ng effect dimnishes. 15 I'&/on, since
t he amount of wear of the ceramic material is very small, the friction

proper]ty per unit nundEroEies IRPIRG &k it(ﬂ?s REESFIE MBS OR iF &S ory. As
a result, instant slomnng and sto t he eIevator at_t

emergency will b&ESVEYR :%ﬁ%k %L? é)r eleVator %%ﬁﬁh&@ngélTHE
| NVENTI ON One of .the o ct of t ent r br ake
shoe for eIevatoP%ﬁnﬁ §ﬁ§ﬁf %ﬁ?gfé%hﬂé;éﬁ%d)é%@é&aéi

as a resistance to a

terperature that fpeds, 10001 eLe]l & géagefﬂz@a: i gh abbLE£EC Bh ot

coefficient of 2 an excellent seizUre-resistance to rail and

a stabilized brakingpraperdy Suen Wiesditndidistance to rail, an

excellent impact resistance and a stabilized braking
property even under the condition of high speed and
high stress.,.

Another object of the present invention is to

10 provide a device for elevator emergency stop having
a stabilized braking property and small size.

Still another object of the present invention is
to provide an elevator provided with a device for
elevator emergency stop where the cage securely slows

15 down and stops without causing seizure on the rail at
the time when the cage of the elevator is caused to
fall due to the breakdown of the elevating means of the
elevator.

According to the present invention there is

20 provided a brake shoe for elevator emergency stop
comprising a brake body having a braking face and a
braking piece arranged on the braking face side. The
braking piece is made of a composite material
containing a ceramic base material selected from the

25 group consisting of silicon nitride, titanium boride,
sialon and silicon carbide, and no less than 10 wt% of

at least one ceramic material selected from the group



of high speed and high stress. - 4 - Another object of the present
invention is to provide a brake shoe for elevator emergency stop .whi has
a heat resistance to a tenperature that exceeds 1000[ grr}-E-aswahb BEE
stabi | ized high coef fhigs@RtHaOBecS Replaced F1 CLiON, an excplihgndh

sei zure-resistance to [{HII l'ent inpact resistance Mﬁbﬁi zed
braki ng property even ’mg%ition of high spee*vdf*aﬁ’d hi gh stress.
Anot her object of the preseht ion is t® 10 provi de a device for
el evat or energency stop having a stabilized braking property and smal |

size. Still another object of the present invention is to provide an
el evat or provi deg¢ansistdneife forl gy s idee 3 \ﬁne”r“:“tcl?é‘ cage

securely slows 15 . down and stops w thout causing seizure on the rail at
the time when t h€adRjdoPkHe E%vator i's caused to fall due to the

breakdown of the elevatjn n
Alsg ggggghfﬁgtggathe present invention there

is provided a device for elevator emergency stop
5 comprising:

an elastic member having a U shape, capable of
opening in a horizontal direction;

a pair of guide members opposing each other and
having outer surfaces contacting the end of the elastic

10 member, respectively, and inner surfaces inclining such
that a gap between the guide members gradually
decreases toward the upper ends of the guide member;

| a rail having a T-shaped cross section, positioned
between the guide members and extending in a vertical

15 direction;

a pair of brake shoes provided in the gap between
the guide members, arranged symmetrically with respect
to the rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking

20 faces opposing each other; and

a pair of pulling means attached to the brake
shoes, respectively, for pulling upward the brake shoes
along the guide members, in the case of emexgency, to
cause the elastic member to press the guide members so

25 that the brake shoes pinch the rail. The brake shoe
comprises (a) a brake body having a braking face and

(b) a braking piece arranged on the braking face side.



el evator. 25

el asti ¢ nmenber

According to the present invention in a first aspect there
I's provided a device for elevator energency stop 5 conprising: an

having a U shape, capable of opening in a horizontal

direction; a pair of guide nenbers opposing each other and havi ng outer
surfaces contacting the end of the elastic 10 menber, respectively,
I nner surfaces inclining such that a gap between the gui de nenbers
gradual |y decreases toward the upper end§‘0f5thé‘guide menber; a rai

having a T-shaped cross section,

and

positi oned between the gui de nenbers and

extending in a vertical 15 _ direction; a pair of brake shoes_provided in
the gap between tTHe Riake RIRRS sis Fdtdld &\FRMRIT EER 172 WR¥ Rt espect to
the rail, capable of novjng vertically along the, ipnner surfgcggogftﬁge

gui de menbers, afPHRANPPraGsHpmic base material selecte

10
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25

group consisting of silicon nitride, titanium boride,

sialon and silicon carbide, and no less than 10 wt% of
at least one ceramic material selected from the group

consisting of a silicon carbide whisker and a silicon

carbide platelet.

Further, according to the present invention there
is provided an elevator with an emergency stop function
comprising:

a cage;

an elevating means for elevating the cage;

an elastic member having a U shape, capable of
opening in a horizontal direction and attached to the
bottom part of the cage by a supporting means;

a pair of guide members opposing each other and
having outer surfaces contacting the end of the elastic
member, respectively, and inner surfaces inclining such
that a gap between the guide members gradually
decreases toward the upper ends of the guide member;

a rail having a T-shaped cross section, positioned
between the guide members and extending in a vertical
direction;

a pair of brake-shoes provided in the gap between
the guide members, arranged symmetrically with respect
to the rail, capable of moving vertically along the

inner surfaces of the guide members, and having braking



20 faces opposing each ot her thigsiderdaPrder RQYJacul | i Ng nmeans attached to

t he brake shoes, respectively, for d the brake shoes al ong the
Emﬂiﬂte t he /el astic nmenber to
shaoes plnqh‘the rail. The

gui de nmenbers, in the case of ener

press the gU|de menbers so 25

brake shoe conprises (a) a brake body having a braking.. faeeﬁand'(b .a
braki ng pi ece arranged on the braking face side. - 6-"Thé* h[ k fn)ece S
made of a conposite material containing a cetanic base naterial- seleoted
fromthe group consisting of silicon nitride, titanium boride, sialoh and
silicon carbide, and no less than 10 wt % of 5 at | east one ceramc

mat eri al selectedaﬁﬁ@nﬂ@ﬁ@sgm@u§a€®n§¢§€ana@ﬂ a silicon carbide whisker
and a silicon carbide platelet. Further accordin o, t he e ent |nvent|on
there i s provided an @ @fdtfor fnnH 14M% MecHEn &F gcd't? ttﬁ%

conpri si ng:

shoes, respectively, for pulling upward the brake shoes
along the guide members, at the time when the cage

5 falls due to the breakdown of the elevating means, to
cause the elastic member to press the guide members so
that the brake shoes pinch the rail. The brake shoe
comprises (a) a brake body having a braking face and
(b) a braking piece arranged on the braking face side.

10 The brake piece is made of a composite material
containing a ceramic base material selected from the
group consisting of silicon nitride, titanium boride,
sialon and silicon carbide, and no less than 10 wt% of
at least one ceramic matérial selected from the group

15 consisting of a silicon carbide whisker and a silicon
carbide platelet.

Further, according to the present invention there
is provided a brake shoe for elevator emergency Stop
comprising a brake body having a braking face and a

20 braking piece.positioned on the braking face side. The
brake piece is made of a composite material containing
a ceramic base material selected from the group
consisting of silicon nitride, titanium boride, sialon
and silicon carbide, and a plurality of ceramic fibers

25 dispersed and embedded in the base material to be
present in a vertical state at the braking face.

Further, according to the present invention there



a cage; an elevating neans for elevating the cage; an el astic nenber having
a U shape, capable of opening in a horizontal direction and attached to the
15 bottom part of the cage by a supporting neans; a pair of guide
menber s opposi ng each other and having outer surfaces contacting the end of
the elastic nmenber, respectively, and inner surfaces inclining such that a
gap between the guide nenbers gradually 20 decreases toward the upper
ends of the guide nenber; a rail having & T-%haﬁed cross section,
positioned between the guide nenbers and extending in a vertical direction;

a pair of brake shoes provided in the gap between 25 t he gui de nmenbers,
arranged symmet r ii§aPrpviddest @egﬁgéFetéoﬁhélﬁaaﬁorbﬁﬂﬁmg§n§ﬂ FOMPFg sing:
vertically along the inner, surfaces of the guide ne and havi

br aki ng faces oppoﬁ%@lé’éé’ri-cot“ﬁé‘}beraﬁlfvd-“@alar bfs q'l rF@H?é’;L% Qaf?t ached

h r ak .
to the brake opening in a horizontal direction;

a pair of guide members opposing each other and
5 having outer surfaces contacting the end of the elastic
member, respectively, and inner surfaces inclining such
that a gap between the guide members gradually
decreases toward the upper ends of the guide member;

a rail having a T-shaped cross section, positioned

10 between the guide members and extending in a vertical
direction;

a pair of brake shoes provided in the gap between
the guide members, arranged symmetrically with respect
to the rail, capable of moving vertically along the

15 inner surfaces of the guide members, and having braking
faces opposing each other; and

- a pair of pulling means attached to the brake

shoes, respectively, for pulling upward the brake shoes
along the guide members, in the case of emergency, to

20 cause the elastic member to press the guide members so
that the brake shoes p;nch the rail. The brake shoe
comprises (a) a brake body having a braking face and
(b) & braking piece arranged on the braking face side.
The braking piece is made of a composite material

25 containing a ceramic base material selected from the
group consisting of silicon nitride, titanium boride,

sialon and silicon carbide, and a plurality of ceramic



shoes, respectively, for pulling upward the brake shoes al ong the guide
nmenbers, at the tine when the cage 5 falls due to the breakdown of the
el evating neans, to cause the elastic nenber to press the guide nenbers so
that the brake shoes pinch the rail. The brake shoe conprises (a) a brake
body having a braking face and (b) a braking piece arranged on the braking
face side. 10 The brake piece is nmade of _a conposite materi al
containing a ceram c base material selected Promthe group consi sting of
silicon nitride, titaniumboride, sialon and silicon carbide, and no | ess
than 10 wt % of at | east one ceramc material selected fromthe group 15
consi sting of a diihessn dFpareduinck ambadded ¢in it RAFDIRRE eIt .

Further, according to the present invention ther

e 2 - 8- 1is
provi ded a devi c&®% FrRRatldt &gt SRS sarfnéf)he Sbraklng face.

Further, according to the present invention there

is provided elevator with an emergency stop function
5 comprising:

a cage;

an elevating means for elevating the cage;

an elastic member having a U shape, capable of
opening in a horizontal direction and attached to the

10 bottom part of the cage by a supporting means;

a pair of guide members opposing each other and
having outer surfaces contacting the end of the elastic
member respectively, and inner surfaces inclining such
that a gap between the guide members gradually

15 decreases toward the upper ends of the guide member;

a rail having a T-shaped cross section, positioned
between the guide members and extending in a vertical
direction;

a pair of brake provided in the gap between the

20 guide members, arranged symmetrically with respect to
the rail, capable of moving vertically along the inner
surfaces of the guide members, and having braking faces
opposing each other; and

a pair of pulling up means attached to the brake

25 shoes, respectively, for pulling upward the brake shoes
along the guide member, at the time when the cage falls

due to the breakdown of the elevating means, to cause



an el astic menmber having a U shape, capable of opening in a horizontal
direction; a pair of guide nenbers opposing each other and 5 havi ng
outer surfaces contacting the end of the elastic nenber, respectlvely, and
i nner surfaces incli AhindhesiizhBeehReplaedyap bet ween t he gU|de menber's - &p '
gradual | y decreases t ends of the gui de nenber; & T ai-
havi ng a T-shaped cro i tioned 10 bet ween the QUIde
menbers and extending in a vertical direction, a pair of brake shoes
provided in the gap between the guide nenbers, arranged synnetrically W th
respect to the rail, capable of noving vertlcally nner
surfaces of the @h%@w é“e“ﬁ?ﬁfsh&\ﬂ r&feﬁrsaI& "Hc‘lt}g 'Qfﬂ'gbesﬁ%gs%aw

ot her; and a palr of pulli neans, attached t.q th ke,shaes,
respﬁctlvely, f orth5ul FQKftﬁh%Fﬁ t&f%1§ﬁgg §P8n§ rekE guP&é menber s,
in the case of energenc cause, t he el t he
gui de menbers so thﬂ‘gtf %%es b(raegkea stﬂr $ %Odé’h FH ag h%zsi‘;ll ﬁe p{]aecsg
conpri ses (a) a baake, hody having 3 braldned age ang spakfn@r@gwgsmee.ce

arranged on the klng ace
5 The braking piece is made of a composite material

containing a ceramic base material selected from the
group consisting of silicon nitride, titanium boride,
sialon and silicon carbide, and a plurality of ceramic
fibers dispersed and embedded in the base material to
10 be present in a vertical state at the braking face.
Further, according to the present invention there
is provided a brake shoe for elevator emergency stop
comprising (a) a brake body having a braking face and
(b) a plurality of braking pieces embedded in the
15 braking face side of the brake body to be projected
from the braking face. The projection of each of the
braking pieces forms column or a multi-cornered pole
having rounded corners. Each of the braking pieces is
made of a composite material containing a ceramic base
20 material selected from the group consisting of silicon
nitride, silicon carbide and sialon and particles of at
least one ceramic material selected from the group
consisting of a carbide, a nitride and a boride. The
ceramic particles have particle size in the range of
25 10 to 150 um, and dispersed into the ceramic base
material.

Further, according to the present invention there



The braking piece is nade of a conposite material 25 containing a
ceram c base material selected fromthe group consisting of silicon
nitride, titaniumboride, sialon and silicon carbide, and a plurality of
ceramc - 9 - fibers dispersed and enbedded in the base material to be
present in a vertical state at the braking face. Further, according to the
present invention there is provided el evator wth an energency stop

function 5 _conprising: a cage; an eIévaI%%g fmeans for elevating the
cage; an elastic menber having a U shape, capable of opening in a
hori zontal direction and attached to the 10 bottom part of the cage by

a supporting neans? Rreaidedia gip e ehteral IFHORT MYl iEY°Rind havi ng
outer surfaces contacting the end of the elastic nenber respectively, and
i nner surfaces i MATRFHPEYUTh t hat a gap between the gui de nmenbers

radual |
d y an elastic member having a U shape, capable of

opening in a horizontal direction;

5 a pair of guide members opposing each other and
having outer surfaces contacting the end of the elastic
member, respectively, and inner surfaces inclining such
that a gap between the guide members gradually
decreases toward the upper ends of the guide member;

10 a rail having a T-shaped cross section, positioned
between the guide members and extending in a vertical
direction;

a pair of brake shoes provided in the gap between
the guide members, arranged symmetrically with respect

15 to the rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and

a pair of pulling means attached to the brake
shoes, respectively, for pulling upward the brake shoes

20 along the guide members, in the case of emergency, to
cause the elastic members to press the guide members so
that the brake shoes pinch the rail.

The brake shoe comprises (a) a brake body having
a braking face and (b) a plurality of braking pieces

25 embedded in the braking face side of the brake body to

be projected from the braking face. The projection

of each of the braking pieces forms a column or



15 decreases toward the upper ends of the guide nenber; a rail having a
T-shaped cross section, positioned between the guide nmenmbers and extending
in a vertical direction; a pair of brake provided in the gap between the 20
gui de nenbers, arranged symetrically with respect to the rail, capable of
noving vertically along the inner surfaces of the guide members, and having
braki ng faces opposi ng each other; and a pair of pulling up neans attached

to the brake 25 shoes, respectively,-forldul ting upward t he brake shoes
al ong the guide nenber, at the tinme when the cage falls due to the
breakdown of the el evating neans, to cause - 10 - the elastic nenbers to

press the gui de rembertsi -switrimated s diey igipew\pidrth IMWNeRF | . EAGd Bifake
shoe conprises (a) a brake body and having a braking face (b) a braking
pi ece arranged orbuadieing gdened dce midRe 06 a compRs WrakidEpidke i s made of

a conposite materi al
containing a ceramic base material selected from the

group consisting of silicon nitride, silicon carbide

5 and sialon, and particles of at least one ceramic
material selected from the group consisting of a
carbide, a nitride and a boride. The ceramic particles
have particle size in the range of 10 to 150 um and
dispersed into the ceramic base material.

10 Further, according to the present invention there
is provided an elevator with an emergency stop function
comprising:

a cage;
an elevating means for elevating the cage;

15 an elastic member having a U shape, capable of
opening in a horizontal direction and attached to the
bottom part of the cage by a supporting means;

a pair of guide members opposing each other and
having outer surfaces contacting the end of the elastic

20 member, respectively, and inner surfaces inclining such
that a gap between the guide members gradually
decreases toward the upper ends of the guide member;

a rail having a T-shaped cross section, positioned
between the guide members and extending in a vertical

25 direction;

a pair of brake shoes provided in the gap between

the guide members, arranged symmetrically with respect



containing a ceram c base material selected fromthe group consisting of
silicon nitride, titaniumboride, sialon and silicon carbide, and a
plurality of ceramc fibers dispersed and enbedded in the base material to

10 be present in a vertical state at the braking face. Further,
according to the present invention there 20 25 I's provided a device for
el evator energency stop conprising: an el astic nenber having a U shape,
capabl e of opening in a horizontal direcTio&? 57 a pair of qguide
menber s opposi ng each other and having outer surfaces contacting the end of
the el astic nmenber, respectively, and inner surfaces inclining su h that a
gap between the @ﬁ(ﬂ?Qnﬁﬁﬁ%%;%ﬁﬂﬁﬁk% Of JOVLEgs ¥ ¥% 1w €nds of

t he gui de nenber; havi ng

sh d
posi ti oned bet vveéﬁmc% sd{ﬁftfé:er?e?ﬁﬁertgleaﬁd‘lg?t Eﬁ-gr? S apd, Jing i Bdaling

faces opposing each other; and
a pair of pulling means attached to the brake

5 shoes, respectively, for pulling upward the brake shoes
along the guide members, at the time when the cage
falls due to the breakdown of the elevating means, to
cause the elastic member to press the guide members so
that the brake shoes pinch the rail.

10 The brake shoe comprises (a) a brake body having
a braking face and (b) a plurality of braking pieces
embedded in the braking face side of the brake body to
be projected from the braking face. The projection of
each of braking piece forms of a column or a multi-

15 cornered pole having rounded corners. Each of braking
pieces is made of a composite material containing a
ceramic base material selected from the group
consisting of silicon nitride, silicon carbide and
sialon, and particles of at least one ceramic material

20 selected from the group consisting of a carbide, a
nitride and a boride. The ceramic particles have
particle size in the range of 10 to 150 pum and
disposed into the ceramic based material.

Further, according to the present invention there

25 is provided a device for elevator emergency stop
comprising:

an elastic member having a U shape, capable of



direction; a pair of brake shoes provided in the gap between the guide
menbers, arranged symretrically with respect 15 to the rail, capabl e of
noving vertically along the inner surfaces of the guide nmembers, and having
braki ng faces opposing each other; and a pair of pulling means attached to
the brake shoes, respectively, for pulling upward the brake shoes 20
along the guide nenbers, in the case of enerﬂ ncy, to cause the elastic
nmenbers to press the guide menbers so that t brrake shoes pinch the rail
The brake shoe conprises (a) a brake body having a braking face and (b) a
plurality of braking pieces 25 . enbedded in the braking face side of the
brake body to be PRDP ERY el f R ORP T heOBEaki AHFFAEEC" The proj ection of each of
t he braking pieces forns a_colgnn or. -. 12 - a multi-corner H oledhaving
rounded corners. Each ®fPBrEkP ggbFgﬁegeWgeﬁﬁd8p8?sén80568§i?g %gt%?lal

having outer surfaces contacting the end of the elastic

member, respectively, and inner surfaces inclining such

5 that a gap between the guide members gradually

decreases toward the upper ends of the guide member;

a rail having a T-shaped cross section, positioned
between the guide members and extending in a vertical
direction;

10 a pair of brake shoes provided in the gap between
the guide members, arranged symmetrically with respect
to the rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and

15 a pair of pulling means attached to the brake
shoes, respectively, for pulling upward the brake shoes
along the guide members, in the case of emergency, to
cause the elastic member to press the guide members so
that the brake shoes pinch the rail,

20 wherein the elastic member has an elastic force
for pressing the guide members, which becomes larger as
the upper portion of each of the guide members.

Still further, according to the present invention
there is provided an elevator with an emergency stop

25 function, comprising:

a cage;

an elevating means for elevating the cage;



containing a ceram c base material selected fromthe group consisting of
silicon nitride, silicon carbide 5 and sialon, and particles of at
| east one ceramic material selected fromthe group consisting of a carbide,
a nitride and a boride. The ceramic particles have particle size in the
range of 10 to 150 [err]mand dispersed into the ceram c base material. 10
Further, according to the present invention there is provided an el evator
with an enmergency stop function conprising: cage; an elevating neans for
el evating the cage; 15 _ an elastic nmenber having a U shape, capable
of opening in a horizontal direction and attached tqQ the bott egé of the
(r:]agga by a supporting rsartastaineteydieinefdt £ lq@p&% her and
avi ng outer surfaces, contacting the end of the elastjc 20
respectively, an®R$HI s‘nﬂfaadgglizﬁdﬁaﬂi ST Fh&” agtélﬁ%heetdmer%gqt fe
gui de nmenbers gradyagl |y decre t oward.t he [ gui de
menber; a rail h%ﬂ%r‘g ?I‘?rs%aﬁ?ﬁ GECEN o iao;é% oosrletp'l grfcfir{(}f;ween t he
gui de members and eXtegmgggklékéﬁﬁﬁﬁé'ﬁéﬂbers opposing each other and
5 having outer surfaces contacting the end of the elastic
member, respectively, and inner surfaces inclining such
that a gap between the guide members gradually
decreases toward the upper ends of the guide member;
a rail having a T-shaped cross section, positioned
10 between the guide members and extending in a vertical
direction;
a pair of brake shoes provided in the gap between
the guide members, arranged symmetrically with respect
to the rail, capable of moving vertically along the
15 inner surfaces of the guide members, and having braking
faces opposing each other; and
a pair of pulling means attached to the brake
shoes, respectively, for pulling upward the brake shoes
along the guide members, at the time when the cage
20 falls due to the breakdown of the elevating means, to
cause the elastic member to press the guide members so
that the brake shoes pinch the rail,
wherein the elastic member has an elastic force
for pressing the guide members, which becomes larger as
25 the upper portion of each of guide members.

Additional object and advantages of the invention

will be set forth in the description which follows, and



25 direction; a pair of brake shoes provided in the gap between the
gui de nenbers, arranged symetrically with respect - 13 - to the rail
capabl e of noving vertically along the inner surfaces of the guide nenbers,
and havi ng braking faces opposing each other; and a pair of pulling nmeans
attached to the brake 5 shoes, respectively, for pulling upward the
brake shoes al ong the gui de nenbers, at the tine when the cage falls due to
t he breakdown of the el evating neans, to-cadde the el astic nenber to press
t he gui de nenbers so that the brake shoes pinch the rail. 10 The

brake shoe conprises (a) a brake body having a braking face and (2#@9
plurality of brakimgaytects ehseaivdaus HremitdEe AFIFIPEIYY AT Ky H%ke

body to be projected fromthe braking face. The pr.ojection of .each_of
br aki ng pi ece fcn%ﬁ?ﬁﬁeQiQXﬂHﬁﬁFRﬁC%aQﬁﬂﬁhq ifye tldﬂm’ngggdo éFE%h§§Png

rounded corners. Each of braki .
ers adégitégeJJSE g%% invention may be realized and

obtained by means of the instrumentalities and
5 combinations particularly pointed out in the appended
claims.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,

10 illustrate presently preferred embodiments of the
invention, and together with the general description
given above and the detailed description of the
preferred embodiments given below, serve to explain the
principles of the invention.

15 FIG. 1 is a schematic diagram of an elevator with
a device for emergency stop of the present invention;

FIG. 2 is a view in the direction of the arrow A
of the elevator of FIG. 1;
FIG. 3 is a cross-sectional view of the device for

20 emergency stop of the elevator of FIG. 1;

FIG. 4 is a cross~-sectional view taken through
reference line IV - IV of FIG. 3;

FIG. 5A is a cross-sectional view of a braking
piece to be incorporated into the brake shoe of the

25 device for emergency stop of FIG. 3;

FIG. 5B is a front view of the braking piece of

FIG. 5A;



pi eces is made of a conposite material containing a ceram c base materi al
sel ected fromthe group consisting of silicon nitride, silicon carbide and
sialon, and particles of at |east one ceramc material 20 sel ected from
the group consisting of a carbide, a nitride and a boride. The ceramc
particles have particle size in the range of 10 to 150[err] m and di sposed
into the ceram c based material. Further, according to the present

i nvention there 25 is provided a device ¥or &l evator ener gency stop
conprising: an elastic nenber having a U shape, capabl e of - 14 -

opening in a horizontal direction; a pair of guide nenbers opposi ng each
other and having out erf Ear @R %S dRERTT TRET hEC MY %%eYh%Ee?ggY?%rnEnber,

SRNGATIL MR AR Ao N T T N T
member ; the device for emergency stop of FIG. 3;
FIG. 6B is a front view of the braking piece of
5 FIG. 6A.;
FIG. 7 is a cross-sectional view illustrating the
state of emergency of the device for elevator emergency
stop of FIG. 3;
FIG. 8 is a cross-sectional view of another device
10 for elevator emergency stop of the present invention;
FIG. 9A is a front view of a brake shoe to be
incorporated into the device for emergency stop of
FIG. 8;
FIG. 9B is a cross-sectional view taken through
15 reference line IXB - IXB of FIG. 89A;
FIG. 10A is a front view of another brake shoe to
be incorporated into the device for emergency stop of
FI1G. 8;
FIG. 10B is a cross-sectional view taken through
20 reference line XB -~ XB of FIG. 10A;
FIG. 11A is a front view of yet another brake shoe
to be incorporated into the device for emergency stop
of FIG. 8;
FIG. 11B is a cross-sectional view taken through
25 reference line XIB - XIB of FIG. 11A;
FIG. 12A is a front view of yet another brake shoe

to be incorporated into the device for emergency stop



a rail having a T-shaped cross section, positioned between the guide

menbers and extending in a vertical direction; 10 a pair of brake
shoes provided in the gap between the guide nmenbers, arranged symetrically
with respect to the rail, capable of noving vertically along the inner
surfaces of the guide nenbers, and having braking faces opposing each

ot her; and 15 a pair of pulling neg s attached to the brake shoes,
respectively, for pulling upward t he brake oes” al ong the gui de nenbers,

in the case of energency, to cause the elastic nmenber to press the guide
menbers so that the brake shoes pinch the rail, 20 wherein the
el astic nenber h&f &FCGel &tic force for pressing the gui de nenbers, which

becones | arger as the upper. portion of each of, th uj de nbers. Still
further, according to ft¥e prdsent § rﬁfé?ﬁsi’d"t?qtﬂé’rnea%i g”p?%v'n%é%lna BPRYAt or

with an energenc¥

means for el evat i te?rpﬁélzc?.eaglé.‘,ng %(‘IIBI Q'nXﬁ%n%rf- %lfbg lazé:;age; an el evating
FIG. 13A is a cross-sectional view of a braking
5 piece to be incorporated into the brake shoe of the
device for emergency stop of FIG. 8.

FIG. 13B is a front view of the braking piece of
FIG. 13A; |

FIG. 14A is a cross-sectional view of another

10 braking piece to be incorporated into the brake shoe of
the device for emergency stop of FIG. 8;

FIG. 14B is a front view of the braking piece of
FIG. 1l4A;

FIG. 15 is a cross-sectional view illustrating the

15 state of emergency of another device for elevator
emergency stop of the present invention;

FIG. 16 is a cross-sectional view of yet another
device for elevator emergency stop'of the present
invention;

20 FIG. 17 is a slant view of an elastic member to be
incorporated into the device for emergency stop of
FIG. 16;

FIG. 18 is a cross-sectional view illustrating the

state of emergency of yet another device for elevator
25 emergency stop of the present invention;
FIG. 19 is a cross-sectional view of yet another

device for elevator emergency stop of the present



- 15 - an elastic nmenber having a U shape, capable of opening in a

hori zontal direction and attached to the bottom part of the cage by a
supporting means; a pair of guide nenbers opposing each other and 5

havi ng outer surfaces contacting the end of the elastic nenber,
respectively, and inner surfaces inclining such that a gap between the
gui de nenbers gradual ly decreases toward the upper ends of the guide
menber; a rail having a T-shaped cross seécti‘on, positioned 10 bet ween

t he gui de nenbers and extending in a vertical direction; a pair of brake
shoes provided in the gap between the guide nenbers, arranged synmetrically
with respect to R SEYONicapabl e of noving vertically along the 15

[ ner surfaces of the Syl de erbers cRng el i B ALAGL! Bhes, aRpaplgo ot
respect ivel y. for pulld ng, yeiShd s ke M8 AP I IR pber s,
materials for braking piece of Example 1 of the present
5 invention and of Comparative Example 1, respectively,
in the period from the start of friction to stop;

FIG. 21 gives characteristic curves showing the
change in the coefficient of friction of composite
materials for braking piece of Example 58 of the

10 present invention and of Comparative Example 19,
respectively, in the period from the start of friction
to stop;

FIG. 22 shows the relative wear amounts after test
of pin-like test pieces comprising composite materials

15 for braking piece of Example 58 of the present
invention and of Comparative Example 19, respectively;

FIG. 23A is a front view of test member employed
in Examples 66 to 94;

FIG. 23B is a cross-sectional view taken through

20 reference line XXIIIB - XXIIIB of FIG. 23A;

FIG. 24A is a front view of another test member
employed in Examples 60 to 94;

FIG. 24B is a cross-sectional view taken through
reference line XXIVB - XXIVB of FIG. 24A.

25 FIG. 25A is a front view of yet another test piece
of members employed in Examples 60 to 94;

FIG. 25B is a cross-sectional view taken through



20 falls due to the breakdown of the elevating neans, to cause the

el astic nenber to press the guide nenbers so that the brake shoes pinch the
rail, wherein the elastic nmenber has an elastic force for pressing the
gui de nenbers, which becones |arger as 25 t he upper portion of each of
gui de nenbers. Additional object and advantages of the invention will be
set forth in the description which follows, _and - 16 - in part wll be
obvious fromthe description, or may be t earffed Dy practice of the

i nvention. The object and advantages of the invention nmay be realized and
obt ai ned by neans of the instrunmentalities and 5 conbi nati ons
particulariy poi medgremcs A inge XFemd&EVE &g IBRIZERDESCRI PTI ON OF THE
SEVERAL VI EWs5 OF THE DRAW NG The accaonpanyi ng, drawi ngs, which are
incorporated in and cdi&ti taf &iF RN TRIGRE GG G EMGDIPIoMH g the

illustrate presentl referred [
P ché% e in the égg¥¥1éyg¥€;é¥ gg?%tion of composite

materials for braking piece of Examples 95 and 96 of
5 the present invention and of Comparative Example 19,
respectively, in the period from the start of friction
to stop; and
FIG. 27 shows the relative wear amounts after test
of pin-like test pieces comprising composite materials
10 for braking piece oflExamples 95 and 96 of the present
invention and of Comparative Example 19, respectively.
DETAILED DESCRIPTION OF THE INVENTION
Referring to FIGS.l to 4, an elevator with a
device for emergency stop of the present invention is
15 explained in detail below.
FIG. 1 is a schematic diagram of an elevator
provided with a device for emergency stop, FIG. 2 is a
view in the direction of the arrow A of the elevator of
FIG. 1, FIG. 3 is a cross-sectional view of the device
20 for emergency stop of the elevator of FIG. 1, -and
FIG. 4 is a cross-sectional view taken through
reference line IV - IV of FIG. 3.
A pair of devices for emergency stop 1 are
arranged symmetrically with respect to the right and
25 left bottom parts of a cage 2, respectively. Ropes 3 of
an elevating member (not shown) are attached to the

upper plate of the cage 2. A pair of rails 4 are



I nvention, and together with the general description given above and the
detail ed description of the preferred enbodi nents given bel ow, serve to
explain the principles of the invention. 15 FIG 1 is a schemtic
di agram of an elevator with a device for emergency stop of the present
invention; FIG 2 is a viewin the direction of the arrow A of the el evator
of FIG 1; FIG 3 is a cross-sectional view_of the device for 20

energency stop of the elevator of FIG 17 FI"d 47is a cross-sectional view
taken through reference line IV - IVof FIG 3; FIG 5Ais a

cross-sectional view of a braking piece to be incorporated.into the brake
shoe of the 25 Posddiiiaied Glamkidensiag & JharIEI: L A iEB 1% a front
S

vi ew of the brakin i ece of FI 5A; -17- ' - i
vi ew of anot her pé%Jaded with é%e pair of %Lvﬂﬂé% gg&'éﬁé&éé&?f sggélfpal

in the direction of vertical direction.
A speed adjuster rope 6 having an engaging member
5 5, which faces the side of the cage 2 and attached to
the rope 6, is movably supported between a pulley 7 of
under floor and a speed adjuster 8 to be placed on the
roof or the like. A first lever 9 is engaged with the
engaging member 5. A second lever 10, whose end is
10 positioned on the right side of the cage 2, is linked
to the first lever 9 via a long lever 11. Two pulling
wires 12 have the top ends linked to the first lever 9.
The lower ends of the pulling wires 12 are attached to
a brake shoe, which will be described hereinbelow, of
15 the device for emergency stop 1 attached to the left
bottom part of the cage 2. The lower ends of the
pulling wires 13 are attached to a brake shoe, which
will be described hereinbelow, of the device for
emergency stop 1 attached to the right bottom part of
20 the cage 2. A gripping member 14 is positioned in the
neighborhood of the speed adjuster 8.

If the speed adjuster 8 detects that the
descending seed of the rope 6, which is linked to the
cage 2 via the levers 9 and 10, exceeds a preset speed

25 because of the fall of the cage 2 as a result of the
severance of the rope 3 due to a trouble of the

elevator (not shown), the detecting signal is



braki ng piece to be incorporated into the brake shoe of the device for
energency stop of FIG 3; FIG 6B is a front view of the braking piece of 5

FIG 6A; FIG 7 is a cross-sectional viewillustrating the state of
energency of the device for elevator energency stop of FIG 3; FIG 8 is a
cross-sectional view of another device 10 for el evator emergency stop

of the present invention; FIG 9Ais a fron?tzvi ew of a brake shoe to be
i ncorporated into the device for energency op of FIG 8; FIG 9B is a
cross-sectional view taken through 15 reference line I XB - | XB of FIG
9A; FIG 10A is a front view of another brake shoe to bhe incor%orated into

the device for ergiRit b brthe @ PPIAGMIESY 4 19 SRt oAl view
ke LU 20 U S L1 PR Bral e Bt AR o
emergency stop Oké%é365§s gripped in the above-described way, the first
lever 9 engaged with the'engaging member 5 and the
5 second lever 10 engaged with the first lever 9 via the
long lever 11, which is secured to a position midway
within the length of the rope, pull the pulling wires
12 and 13 to thereby pull upward a pair of brake shoes
of the device for emergency stop 1 which will be
10 described hereinbelow. The speed adjuster rope 6 having
the engaging member 5, the pulley 7, the speed adjuster
8, the first and second levers 9 and 10, the long lever
11, the pulling wires 12 and 13, and the gripping
member 14, all combined together, constitute a pulling
15 means.

As shown in FIGS. 2 to 4, the device for emergency
stop 1 has an upper stopper plate 16 and lower stopper
plate 17 which are fixed by a pair of supporting plates
151 and 155 facing each other. The central part of the

20 front surface of the stopper plates 16 and 17 are
formed narrow and long grooves 18 and 19. The
projections of the T-shaped rail 4 are fitted through
the grooves 18 and 19. The under parts of both ends of
the upper stopper plate 16 on the side of the

25 supporting plates 157 and 15; are formed cutaway parts

207 and 207, respectively. The upper parts of both ends

of the lower stopper plate 17 on the side of the



FIG 11B is a cross-sectional view taken through 25 reference line XIB
- XIBof FIG 1IA FIG 12A is a front view of yet another brake shoe to be

i ncorporated into the device for enmergency stop - 18 - of FIG 8; FIG
12B is a cross-sectional view taken through reference line XIIB - Xl IB of
FIG 12A; FIG 13A is a cross-sectional view of a braking 5 pi ece to be

I ncorporated into the brake shoe of the device for energency stop of FIG

8. FIG 13Bis a front view of the braking p%%ce‘of FIG 13A; FIG 14Ais a
cross-sectional view of another 10 braki ng piece to be incorporated
into the brake shoe of the device for energency stoP of FIG 8; FIG 14B is
a front view of tSHPRAEHING RIS olfSFIa@d%AﬁQ e LQEed G WS -RIFEES onal

V'em’|||UStratln%f!“%nd 217, respectively. Two beams 22; and 225 each

have upper part and lower part outwardly right-angled,
respectively, so that the upper part is linked to the
5 bottom surface of the cage 2 while the lower part is
linked to the upper surface of the upper stopper
plate 16.
A pair of guide members 23; and 235, which are
each in the form of an inverse trapezoidal block, face
10 each other and arrange within the space defined by the
supporting plates 15; and 159 and the upper and the
lower stopper plate 16 and 17. Inner surfaces of the
guide members 23; and 235 incline such that a gap
between the guide members 233, and 233 gradually
15 decreases toward the upper ends of the guide members
23; and 233. The guide members 231 and 233 have
projections 247 and 25; as well as 24, and 25; at upper
ends as well as at lower ends, respectively, on the
side facing the supporting plates 151 and 155. The
20 projections 247 and 25; as well as 245 and 25, engage
with the cutaway parts 20; and 205, as well as with the
cutaway parts 21; and 21, respectively, of the upper
-stopper plate 16 and of the lower stopper plate 17.
This engagement allows the guide members 23; and 233 to
25 be positioned slidably on the under surface of the
upper stopper plate 16 and on the upper surface of the

lower stopper plate 17. An elastic member 27, which has



15 state of energency of another device for el evator enmergency stop of
the present invention; FIG 16 is a cross-sectional view of yet another
device for elevator energency stop of the present invention; 20

FIG 17 is a slant view of an elastic nenber to be incorporated into the
device for energency stop of FIG 16; FIG 18 is a cross-sectional view
illustrating the state of energency of yet gther device for elevator 25
energency stop of the present invention; 197is a cross- sectional view
of yet another device for elevator energency stop of the present

- invention; FIG 20 ves char act stic_curves, show ng the ch e the
coefficient of frdcd{i c%%o%“ rﬁéﬁ e%ﬁfchl &2 8l aét%) Oézarrpl e

ol e P ESent Sening MED L0 AN O RIS X EX ACRLE e tomen

surface in the neighborhood of the ends 26; and 26)
abuts against the outer surfaces of the guide members

5 23;) and 237 within the aforementioned space. The
insertion of the elastic member 27 allows the elastic
force of the ends 267 and 265 to act on the pair of
guide members 23; and 235, thereby bringing the guide
members 23; and 23; closer to each other. However, the

10 guide members 237 and 235 cannot approach each other
beyond a predetermined space therebetween because of
the presence of the rising wall of the cutaway parts
207 and 205 as well as of the cutaway parts 21; and 21;.
Besides, because of the position of the guide members

15 237 and 233, a space in a shape similar to an inverse V
letter is formed therebetween.

A pair of brake shoes 28; and 285 face each other
between the guide members 23; and 233, and the under
part of the brake shoes 287 and 28 are superposed on

20 the lower stopper plate 17. The brake shoes 28; and 28p
consist of a brake body 29; and 293, which are each in
the form of a vertically extending square trapezoidal
pole having a braking face, and braking pieces 307 and
30 which are each in the form of a narrow long plate

25 and are embedded in the braking face side of the brake
bodies 29; and 29;. The brake shoes 28; and 28; are

capable of moving vertically along the inner surfaces



in the period fromthe start of friction to stop; FIG 21 gives
characteristic curves show ng the change in the coefficient of friction of
conposite materials for braking piece of Exanple 58 of the 10 pr esent
i nvention and of Conparative Exanple 19, respectively, in the period from
the start of friction to stop; FIG 22 shows the relative wear anmounts
?Lﬁegrgifh of.pin-I}kEXtesf pggce? gﬁnp[jsiggtcgpposipe natgri?I2b15 .
g piece o anpl e o] e pres I'nvention and o nparative
Exanpl e 19, respectively; FIG 23Ais a front view of test nenber enployed
ot orente 1ine XFI TBS. REF BEBPoRF P 2am P eD- 26T L% 1 O RIRIRRER
another test nenbsr SR SKCTnb ST, Fubh ! Beldhol VP tEa) S pnaees
ﬁgﬁ%egg enployedar%§%§§§§?;§r§6£{%Qéa¥é§r2§£2é§%f§9§£%§ggé€§%%ﬁ:gﬁglOLiew
taken through  praxe shoes 287 and 285. The two pulling wires 13 are

5 attached to the lower part of the front surface of the
brake shoes 28; and 285, respectively.

The brake bodies 29; and 29; are made of a
material such as mild steel or cast iron.
The braking pieces 30; and 30 are made of

10 the following materials and have the following
constructions.

{1 - 1) braking piece
The braking piece is made of a composite material
containing a ceramic base material selected from the

15 group consisting of silicon nitride, titanium boride,
sialon and silicon carbide, and no less than 10 wt% of
a ceramic material selected from the group consisting
of a silicon carbide whisker and a silicon carbide
platelet.

20 The amount of the ceramic material is specified as
stated above, because where the amount of the ceramic
material is less than 10 wt%, a higher level of the
coefficient of friction and the prevention of the
change with time of the coefficient of friction will

25 not be achieved, in comparison with the case of the

neat ceramic base material. The upper limit of the

amount of the ceramic material is preferably 40 wt$



- 20 - reference line XXVB - XXVB of FIG 25A; FIG 26 gives o
characteristic curves show ng the change in the coefficient of friction of
conposite materials for braking piece of Exanples 95 and 96 of 5 t he
present invention and of Conparative Exanple 19, respectively, in the
period fromthe start of friction to stop; and FIG 27 shows the relative
wear anounts after test of pin-like test pieces conprising conposite
materials 10 for braking piece of Exanplés 95 and 96 of the present

i nvention and of Conparative Exanple 19, respectively. DETAI LED DESCRI PTI ON
OF THE I NVENTION Referring to FIGS. 1 to 4, an elevator with a device for
emer gency stop oFhigé HﬁégeﬁptiHW@ﬁﬂFoﬁhPsCQQPaCtnéﬁglQﬁpéhEih;dkuagl .
below. FIG 1 is a schematic diagramof an el evator provided with a device
for energency stBpECBrG 2 is a viewin the direction of the arrow A of the

el evator of The silicon carbide whisker (needle-like) or

silicon carbide platelet (plate-like) may be included
5 alone in the ceramic base material. However, from the
viewpoint of enhancing the coefficient of friction of
the braking piece, a composite material containing both
of silicon carbide whisker and silicon carbide platelet
having different shapes is preferably employed.
10 (1 - 2) braking piece
The braking piece is made of a composite material
containing a ceramic base material selected from the
group consisting of silicon nitride, titanium boride,
sialon and silicon carbide, and a ceramic material
15 selected from the group consisting of a silicon carbide
whisker and a silicon carbide platelet, and at least
one continuous fiber selected from the group consisting
of silicon carbide, silicon nitride, carbon and
tungsten. The amount of the ceramic material in the
20 braking piece is no less than 10 wt%. In addition, the
amount of the continuous fiber in the braking piece is
10 to 55 vols.
The continuous fibers preferably have a diameter
in the range of 10 to 150 um. However, the length of
25 the continuous fibers may be chosen at will depending
on the size of the braking piece.

The amount of the continuous fibers is defined in



FIG 1, FIG 3 is a cross-sectional view of the device 20 for emergency
stop of the elevator of FIG 1,-and FIG 4 is a cross-sectional view taken
through reference line IV - IV of FIG 3. A pair of devices for energency
stop 1 are arranged symmetrically with respect to the right and 25 | ef t
bottomparts of a cage 2, respectively. Ropes 3 of an el evating member

(not shown) are attached to the upper plate of the cage
4 are 21 - positioned along the side of 2he tage 2,

2. Apair of rails
whi ch is provided

with the pair of devices for emergency stop 1, in the direction of vertical
direction. A speed adjuster rope 6 having an engagi ng nenber 5 5, which
faces the side othehebeage ranged fart 4bBedensonise expdaised datorabl §£ the

supported between a pulley 7 of under floor and a speed

pl aced on the roéﬁoﬁﬂttﬁé tihge CORtANMOUS| dibers iid éﬁﬁh&gﬁ

adjuster 8 to be
iNth Rijgee is

engagi ng nenber 5. %pond Iev r 10 mhoie end is

10

ess t %, the enhancement of the coefficient
of friction and the prevention of the change with time
of the coefficient of friction become difficult. On the
other hand, if the amount of the continuous fibers in
the braking piece exceeds 55 vol%, the strength of the
ceramic base material (is undesirably reduce), and the

ceramic base material of the braking piece may crack

when the brake shoes, come into a sliding contact with

a rail. Most preferably, the amount of

the continuous

fibers is 15 to 30 vol% in the braking piece.

(1 - 3) braking piece

As shown in FIGS. 5A and 5B, the braking piece 30;

15 (302) has a construction where a number of ceramic

fibers 32 are embedded in a plate-like ceramic base

material 31 in such a manner that the ceramic fibers

are vertically disposed at the surface of the ceramic

base material 31 (i.e., the surface constituting the

20 braking face of the brake shoes 28; and 28, of FIG. 3

as previously mentioned) and exposed to the surface of

the ceramic base material 31.

(1 - 4) braking piece

As shown in FIGS. 6A and 6B, the braking piece 30,

25 (322) has a construction where bundles 33 of ceramic

fibers are embedded in a plate-like ceramic base

material 31 in such a manner that the bundles of fibers



10 positioned on the right side of the cage 2, is linked to the first
lever 9 via a long lever 11. Two pulling wires 12 have the top ends |inked
to the first lever 9. The |lower ends of the pulling wires 12 are attached
to a brake shoe, which will be described hereinbel ow, of 15 t he device
for emergency stop 1 attached to the left bottompart of the cage 2. The

| ower ends of the pulling wires 13 are attached to a brake shoe, which w |
be descri bed herei nbel ow, of the device ror:@ﬁergency stop 1 attached to
the right bottompart of 20 the cage 2. A gripping nenber 14 is
positioned in the nei ghborhood of the speed adjuster 8. If the speed

adj uster 8 det ect&re HRT % Iea Wl CRHRIRpS ctld Wie tserfape of We ckerami¢ nked
to the cage 2 via the levers 9 and 10, exceeds a preset speed 25

because of the fISDMARF gD s & r SR SWHEATR SRRRTBNEEIRT R rope
? dgg t ? at rOublberacliirgc_:pefaecgeevcsle O{hé r].'Jorta]ésehosvg‘| es tﬁl daertlc?cié;gofl Lg{lg.l ZI%S
as previously mentioned) and exposed to the surface of
5 the ceramic base material 31.

The ceramic base material to be used for the
aforementioned braking piece (1 - 3) or (1 - 4) is
comprised, for example, of silicon nitride, sialon or
silicon carbide. Although the sialon may be a-sialon

10 or f3-sialon, preferably the sialon is f-sialon
represented by Sig.gAlgNg_y (0 < 2 = 4.2). Besides,
the ceramic base material may be reinforced by
embedding therein whiskers, platelets or continuous
fibers made of such ceramics as silicon carbide.

15 The ceramic fibers to be used for the aforemen-
tioned braking piece (1 - 3) or (1 - 4) are comprised,
for example, of silicon carbide.

Referring now to FIGS. 3 and 4 and also to FIG. 7,
the function of the device for emergency stop incorpo-

20 - rated into an elevator of FIGS. 1 and 2 is explained
below.

As shown in FIGS. 3 and 4, while the elevator is
operated in a normal way, the braking faces of a pair
of brake shoes 28; and 289 are positioned holding

25 a predetermined distance from the projected portion of
the rail 4. Because of this positioning, the slowing

down of the cage 2 by means of the device for elevator



transmtted to the gripping nenber 14 to cause it to grip the speed

adj uster rope 6. Wen the speed adjuster rope 6 is gripped in the
above-descri bed way, the first |l ever 9 engaged with the engagi ng nenber 5
and the 5 second | ever 10 engaged with the first lever 9 via the |ong
| ever 11, which is secured to a position mdway within the I ength of the
rope, pull the pulling wires 12 and 13 to t eby pull upward a pair of
brake shoes of the device for enmergency stop 1l which will be 10

descri bed hereinbeIOM/ The speed adjuster rope 6 having the engagi ng

nb 5 th | t.h d ad he first d d | 9
and 10, the Tong TEUeNS TR oih o 54 Tt and 13, and the gr pSYﬁrgs
nmenber 14, all corrbl nqge%]mg}f@r,l o&% ]; S 2 c%“ﬂ@% %alss a%uthpcg‘é‘? tsclopper

shown in FIGS. 2 to 4 evite or ener ency stop

plate 16 and | owghSHORPRAS1 PR & 1 mﬁm supportl ng
pl ates 151 and 152 faci ng each other he centra part %ﬂl&ﬁé} front

surface of the stappey ddANAS e AdHY Ade f0r BB ARy o0 %{‘E,d 1RG Y poves
18 and 19. The projections of the T-shaped rail 4 are fitte roug
5 by the rope 3, will fall. As the cage 2 falls, the
speed adjuster rope 6, which is linked to the cage 2
via the levers 9 and 10, also descend. When the speed
adjuster 8 detects that the descending speed of the
rope 6 exceeds a preset speed, the detecting signal is
10 transmitted to the gripping member 14 to cause it to
grip the speed adjuster rope 6. If the speed adjuster
rope 6 is gripped in the above-described way, the first
lever 9 and the second lever 10 each engaged with the
engaging member 5, which is secured to a position
15 midway within the length of the rope, pull the pulling
wires 12 and 13. If the pulling wires 12 and 13 are
pulled, as shown in FIG. 7, each of the brake shoes 284
and 28 of a pair of devices for emergency stop is
pulled upward along the inclined inner surface of the
20 guide members 23; and 23, resisting the elastic force
that tends to bring the ends 26; and 269 closer to each
other. As the brake shoes 28; and 285 are pulled upward,
a force will be generated by which the braking surfaces
pinch the projected portion of the rail 4 because the
25 distance between the brake shoes becomes so small that

the opposed surfaces (braking faces) contact the

projected portion of the rail 4 and the counteraction



the grooves 18 and 19. The under parts of both ends of the upper stopper

plate 16 on the side of the 25 supporting plates 151 and 152 are forned
cutaway parts 201 and 202, respectively. The upper parts of both ends of
the | ower stopper plate 17 on the side of the 23 - supporting plates

151 and 152 are formed cutaway parts 211 and 212, respectively. Two beans
221 and 222 each have upper part and | ower E@rt outwardly right-angl ed,
respectively, so that the upper part is’linked to the 5 bottom surface
of the cage 2 while the lower part is linked to the upper surface of the

upper stopper plate .16. Lr of guide nenbers 231 and 232 i ch are each
in the form of éﬁgiEQ%r§£E$€%$eQ%Tg%f %?o%@?sfgﬁet%% PInchRifg FOHE? - and
arrange within the efin e suppoLting plkates. 151 d 152 and
the Upper and t HETTSRrEaf S5 opd Py, 303 SHRE05' APabiBthta B BRE, 10h

gui de members 2%%ﬁﬂﬁ9n&33aégcékn@héuﬁpaﬁgaéhgega@81 and 28,5, because of

the pinching hold of the projected portion of the rail
5 4 by means of the brake shoes 28; and 28,5, a frictional
force will be generated between the braking pieces 30,4
and 307 and the projected portion of the rail 4, which
will slow down and stop the falling cage 2.
It is possible to provide a braking piece which
10 has a heat resistance to a temperature that exceeds
1000°C as well as a stabilized high coefficient of
friction and an excellent seizure-resistance to rails
and to inhibit the change with time of the coefficient
of friction by forming the braking pieces 307 and 305,
15 which come into a sliding contact with the rail 4 in
the process of slowing down and stop of the cage 2 by
means of the device for elevator emergency stop 1, with
a composite material containing a ceramic base material
selected from the group consisting of silicon nitride,
20 titanium boride, sialon and silicon carbide, and no
less than 10 wt% of a ceramic material selected from
the group consisting of a silicon carbide whisker and
a silicon carbide platelet, as explained in (1 - 1).
That is, if a braking piece is formed with a neat
25 ceramic material, the sliding between the ceramic
material and the projected portion of the rail improves

the compatibility between the ceramic material and the



bet ween the gui de nenbers 231, and 232 gradually 15 decreases toward

t he upper ends of the guide nenbers 231 and 232. The gui de nenbers 231 and
232 have projections 241 and 251 as well as 242 and 252 at upper ends as
wel |l as at |ower ends, respectively, on the side facing the supporting

pl ates 151 and 152. The 20 projections 241 and 251 as well as 242 and
252 engage with the cutaway parts 201 and 202, as well as with the cutaway
parts 211 and 212, respectively, of the upper stopper plate 16 and of the
| ower stopper plate 17. This engagenent allows the guide nenbers 231 and

St opper b eﬂé’c’é'r%% b Tperesh TActs “%‘nﬂiéfégﬁa‘éﬁaﬁi)et UFFhrEfL7. an

st opper plate 1 fe upper r?ace ower r

el asti c nenber S t o n %ﬁ%
262, each capabl e é(:)%g'#lil ef?%“n%‘ér’f%%sl n such a rranner f’hgfyt e |2{r19e

surface in the %&@9&1@9&9 Qieéé‘%ﬁmsa 25dmBhs; RO 2nabuEt$a808bREL: h g out er

surfaces of the guide nenb
a ceramic base material with a silicon carbide whisker

5 or a silicon carbide platelet, which has a very high
anisotropy unlike the ceramic base material, as
illustrated in the present invention, it is possible
to provide a braking piece which has a heat resistance
to a temperature that exceeds 1000C as well as a

10 stabilized high coefficient of friction and an
excellent seizure-resistance to rails, to prevent the
development of a lubricating effect between the rail
and the sliding face of the braking piece and to
inhibit the change with time of the coefficient of

15 friction. As a result, the device for elevator
emergency stop 1, which is provided with the brake
shoes 28; and 28, having the braking pieces 30; and 30y
as described in (1 -1 ), can surely slow down and stop
the falling cage 2 in the case of emergency where the

20 rope 3.is cut due to the trouble of the elevator.

Further, it is possible to provide a braking piece
which has a heat resistance to a temperature that
exceeds 1000C and an excellent seizure-resistance to
rails and to reinforce the ceramic base material with

25 the continuous fibers as explained in (1 - 2). As a
result, the device for elevator emergency stop 1, which

is provided with the brake shoes 287 and 287 having the



5 231 and 232 within the aforenentioned space. The insertion of the

el astic nenber 27 allows the elastic force of the ends 261 and 262 to act
on the pair of guide nenbers 231 and 232, thereby bringing the guide
menbers 231 and 232 cl oser to each other. However, the 10 gui de nenbers
231 and 232 cannot approach each other beyond a predeterm ned space

t her ebet ween because of the presence of thessising wall of the cutaway
parts 20 and 202 as well as of the cutaway parts 211 and 212. Besi des,
because of the position of the guide nenbers 15 231 and 232, a space in

a shape simlar fo.pobnuersesVahotlan 8,1 oL RIS LbeREheuRen, Bongi ! of

brake shoes 281 an ace each-o ween e gui de nenbers 231 and

232, and the und@anpeﬁzegg_ghgﬁgaggﬁ §H@e§t3§1tﬁ8df§§¥iﬁ5ec§§8ebp9§eghgn 20

the | ower stopper plate ake shoes™ 281 and 282°conSist o rake

body 291 and 292;aybi 68 ah8r§afbyi Whéhe tREM-epeazvest baal h¥eexberdeng
square trapezoi dal pole having a braking face, and braking pieces 301 and

302 which are eathouBléheff ene eledatar| owithogt pletre1dping caadkaia
enbedded in the braking face side of the brake bodies 291 and 292. The
brake shoes 281 timel @8Ramie base material of the braking pieces 30; and
307 which comes into a sliding contact with the rail 4.
Still further, as shown in FIGS. 5A and 5B, the
braking pieces 30; and 325 have a construction where
ceramic fibers 32 are vertically embedded in a plate-
10 like ceramic base material 31 in such a manner that the
ceramic fibers are exposed to the surface of the
ceramic base material 31. By use of such a construction,
it is possible to provide a braking piece which has a
heat resistance to a temperature that exceeds 1000C and
15 an excellent seizure-resistance to rails and to
maintain a stabilized friction property. Because a
number of ceramic fibers of very small diameter exposed
to the surface exhibit the same effect as embedded hard
particles. Therefore, the rail is not damaged unlike
20 the case where the detached hard particles damage the
rail. Particularly, as shown in FIGS. 6A and 6B, the
braking pieces 30; and 325, which have a construction
where bundles 33 of ceramic fibers are vertically
embedded in a plate-like ceramic base material 31 in
25 such a manner that the bundles of fibers are exposed to
the surface of the ceramic base material 31 as

explained in (1 - 4), do not damage the rail and



capabl e of novi

ng vertically along the inner surfaces - 25 - of t

gui de nenbers 231 and 232. Besides, a projected portion of the rail 4,

whi ch extends vertically and has a T-shaped cross section,

bet ween the bra

ke shoes 281 and 282. The two pulling wires 13 are 5

he

I s positioned

attached to the Iower part of the front surface of the brake shoes 281 and

282, respective
as mld steel o

ly. The brake bodies 291 _and, 292 are nmade of a materi al
r cast iron. The braking pieces 301 and 302 are nade of

the followng materials and have the follow ng constructions. (1 - 1)

he .b ' ' ' d f a. - : -
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selecte om t he group condi St
which is provided with the brake shoes 28; and 28,

having the braking pieces 30; and 303 as described
hereinabove, can surely slow down and stop the falling
cage 2 in the case of emergency where the rope 3 is cut
due to the trouble of the elevator.

The brake shoes (1 - 1) to (1 - 4) described above
have high toughness and high coefficient of friction.
They therefore exhibit as much braking property as the
conventional brake shoes even if the elastic member
exerts a relatively small force on them. Hence, the
elastic member can be made smaller, and the elevator
emergency stop 1 can be manufactured at low cost.

Referring now to FIG. 8, another device for
emergency stop to be incorporated into an elevator of
FIGS. 1 and 2 is explained in detail below. In the
following description, the same elements as those
mentioned in FIG. 3 are given the same symbols and the
explanation for them is omitted.

The device for emergency stop 41 of FIG. 8 has,
between guide members 23; and 235, a pair of brake
shoes 413 and 429 which face each other and the under
part of which is superposed on the lower stopper plate
17. The brake shoes 41; and 427 each comprise a brake
body 43 having a braking face and a plurality of

braking pieces 44 which are embedded in the braking



of a silicon carbide whisker and a silicon carbide platelet. 20

The anpbunt of the ceramc nmaterial is specified as stated above, because
where the anount of the ceramc material is less than 10 w% a hi gher

| evel of the coefficient of friction and the prevention of the change with

time of the coefficient of friction will 25 not be achieved, in
conparison with the case of the neat ceram gsbase material. The upper limt
of the anmpbunt of the ceramic material is preferably 40 w % - 26 -

which will not inpair the conpactness of the braking piece. The silicon

car bi de whi sker fé‘g?d&f'%héte%%&ge%' iﬁoguEﬂrQiﬂanE?t ‘Ehafg @HEab‘%];athS% hgay

bg inc!uded 5 [one In eram c base natgrla wever, from
vi ewpoi nt of enhancing iheppggbEi ciesh eﬁefﬁfakiﬁgi@acghefb&aglBganbece, a

conposite material containing both of silicon carbide whisker and silicon
carbi de pl atel etpody. The projection of each of the braking pieces is
in the form of a column or a multi-cornered pole having
5 rounded corners.
The brake body 43 is made of, for example, a
material such as mild steel or cast iron.
The brake shoes 427 and 425 have, for example, the
following (2 - 1) - (2 - 4) constructions.
10 (2 - 1) brake shoe
As illustrated in FIGS. 9A and 9B, the brake shoe
427 (423) comprises metal brake body 43 having a
rectangular cavity 45 on a braking face side. The brake
body 43 has three vertical lateral faces, including the
15 braking face, in a form of a square trapezoid. A
rectangular metal supporting block 47, which has plural,
for example 6, column-like through holes 46, is
embedded in the cavity 45 of the body 43 via a heat
resistant fibrous sheet 48 as a sheet-like buffering
20 material. The supporting block 47 is fixed to the body
43 by means of a screw 49. Plural, for example 6,
column-like braking pieces 44, are inserted into the
through holes 46 of the supporting block 47 via a
cylindrical body 50 of a heat resistant long fiber in
25 such a manner that the braking pieces 44 project from
the surface of the supporting block 47. The braking

pieces 44 together with the cylindrical bodies 50 are



having different shapes is preferably enpl oyed. 10 (1 - 2) braking

pi ece The braking piece is nmade of a conposite material containing a
ceram c base material selected fromthe group consisting of silicon
nitride, titaniumboride, sialon and silicon carbide, and a ceramc
material 15 selected fromthe group consisting of a silicon carbide
whi sker and a silicon carbide platelet, and _at |east one continuous fi ber
sel ected fromthe group consisting of siTicé% carbide, silicon nitride,
carbon and tungsten. The amount of the ceramic material in the 20

braking piece is no less than 10 wt% | n additiaon, the anDunt of the
conti nuous fiber fifachdnsisle ﬁd‘eplték?@‘ﬁggl toles 4% Ryl ;eanse ot nuous

fib fer abl di apet th f 1 Ho ,
the | engt h of 25 “ARESE coﬁﬁgnﬁ%aé\”feﬁbﬁréaﬁié BEecRBEBR At M GERBRGI g

on the size of the bald ng &Gy (M2 PRIl P PiduRNs 4] bers is

The brake body 43 and the supporting block 47 are
5 made of, for example, a metal such as a stainless steel
or a heat resistant alldy.

The braking piece 44 are made of a composite
material containing a ceramic base material selected
from the group consisting of silicon nitride, silicon

10 carbide and sialon, and particles of at least one
ceramic material selected from the group consisting of
a carbide, such as titanium carbide or tungsten carbide,
a nitride, such as a titanium nitride, and a boride,
such as titanium boride. The ceramic particles have an
15 average particle size in the range of 10 to 150 um and
dispersed into the ceramic base material.

Although the ceramic particles may be dispersed
throughout the braking piece, preferably the ceramic
particles are dispersed in the surface layer including

20 the surface (braking face) of the braking piece. 1In
such a braking piece, which has a surface layer made of
a ceramic base material having ceramic particles
dispersed therein, the surface (braking face) has a
high coefficient of friction and an excellent impact

25 resistance. When dispersing the ceramic particles in
the surface layer, preferably the ceramic particles are

dispersed in the surface layer having a depth of 30% or



- 27 - the above range for the reasons explained below. |f the anount of
the continuous fibers in the braking piece is less than 10 vol % the
enhancenent of the coefficient of friction and the prevention of the change
with tine 5 of the coefficient of friction become difficult. On the

ot her hand, if the amobunt of the continuous fibers in the braking piece
exceeds 55 vol % the strength of the ceram c base material (is undesirably
reduce), and the ceram c base material of t braki ng piece may crack 10

when the brake shoes, cone into a sliding contact with a rail. Most
preferably, the anmount of the continuous fibers is 15 to 30 vol%¥ n the

br aki ng pi ece. (1195%)0%% n"go cteh’ﬁ?sk%?ﬁﬁ/vnf‘f‘?t“ F‘trt% SUIagRy- 58

br aki ng pi ece 301 15 S a construct nunber of ceram c
fibers 32 are enboiddf nf k}e P& T EART 50235 r% effl Q3P n such a

The ceram ¢ base Savias A (116 DAPHAE Rided) MR BTGP By ©
braking face of the d@%egntstg;g 200 A0, 2o a8 B PEEHE OB Y

nmenti oned) and expose surfa
5 slowing down and stop. The minimal thickness of the

surface layer is preferably 1% of the total thickness
of the braking piece, because the surface layer will be
easily peeled if the thickness of the surface layer is
less than the depth of the grid-like grooves.

10 The amount of the ceramic particles dispersed into
the ceramic base material is preferably in the range of
from 5 to 30 wt%. Besides, in the case where the
ceramic particles are dispersed in the surface layer of
the braking piece, the amount of the ceramic particles

15 is preferably in the range of from 5 to 30 wt% in the
layer of the ceramic base material.

The average is defined in the above range for the
reasons explained below. If the average particle size
is less than 10 um, it will be difficult to obtain the

20 braking piece having a high coefficient of friction. On
the other hand, if the average particle size exceeds
150 um, the uniform dispersion of the ceramic particles
is difficult and the strength of the braking piece 44
will be reduced. Most preferably, the average particle

25 size 1s in the range of 40 to 80 um.

In the above-mentioned braking piece 44, the

ceramic base material such as silicon nitride may be



the ceram c base material 31. (1 - 4) braking piece As shown in FIGS. 6A

and 6B, the braking piece 301 25 (322) has a construction where bundl es
33 of ceramic fibers are enbedded in a plate-like ceram c base material 31
in such a manner that the bundles of fibers 28 - are vertically

di sposed at the surface of the ceram c base material 31 (i.e., the surface
constituting the braking face of the brake s%q,oes 281 and 282 of FIG 3 as
previously nentioned) and exposed to the surflace of 5 the ceram c base
material 31. The ceram c base material to be used for the aforenentioned
braki ng piece (1 - or (1 - S conpr.i se for exa Ie, f silicon
nitride, sialon oﬁ'u%t%}}?%dﬁ%%?%%%te%"f ql %’eb’zf’é'r rquch

-sialon 10 [er S|ao re rablythe S|al err si al on
represented by Sﬁsersr’] %5’((89 gé’egﬂ elfh %ﬁl?ﬁ’b base

material may be rfinforcgp pyth a short fiber such as silicon carbide
whisker.
5 The projected height of each of braking piece 44

from the supporting block 47 is preferably 0.5 to 2 mm.
If projected height of each braking piece 44 from the
supporting block 47 is less than 0.5 mm, it will be
difficult to fully exhibit the braking action to the

10 rail at the time of slowing down and stop. On the other
hand, if projected height exceeds 2 mm, the braking
piece may be broken by the impact at the time of
slowing down and stop.

In the braking piece 44, the ratio of maximal

15 length (L) to the thickness (T), i.e., (L/T), is
preferably in the range of 0.5 to 10. Such a braking
piece 44 will be capable of preventing more effectively
the fracture by impact at the time of slowing down and
stop.

20 The groove in the form of a grid to be formed on
the surface (braking face) of each of the braking
pieces 44 preferably has a depth of 0.1 to 0.5 mm and
the grid preferably has a pitch of 0.5 to 5 mm. If the
depth of the groove is less than 0.1 mm and the pitch

25 of the grid is more than 5 mm, it will be difficult to
impart a sufficient enhancement of the coefficient of

friction to the surface (braking face) of each of the



enbeddi ng therein whiskers, platelets or continuous fibers made of such
ceram cs as silicon carbide. 15 The ceramic fibers to be used for
the aforenen- tioned braking piece (1 - 3) or (1 - 4) are conprised, for
exanple, of silicon carbide. Referring nowto FIGS. 3 and 4 and also to
FIG 7, the function of the device for energency stop incorpo- 20 rated
into an elevator of FIGS. 1 and 2 is explain g bel ow. As shown in FIGS. 3
and 4, while the elevator is operated in™a ng way, the braking faces of
a pair of brake shoes 281 and 282 are positloned hol di ng 25 a
predet erm ned di stance fromthe o'ected ortlon of rail .4. se of
this p03|t|on|ng Fﬁhlggoﬁkﬁﬁeﬁo&ﬂ aﬁﬁaElBQ ﬁ%aﬁgeogrﬁ e d@% %é for

TR W ri i i Mt
emergency 0.5 mm and the pitch of the grid is less than 0.5 mm,
the impact resistance of each of the braking pieces 44
5 may be reduced.
Examples of the heat resistant long fiber, which
constitutes the sheet 48 and the cylindrical body 50,
include a two-dimensional fiber of silicon carbide or
carbon.
10 (2 - 2) brake shoe
As illustrated in FIGS. 10A and 10B, the brake
shoe 427 (42;) has a metal brake body 43 having a
rectangular cavity 45 on the braking face side. The
metal brake body 43 has three vertical lateral faces,
15 including the braking face, in a form of a square
trapezoid. A rectangular metal supporting block 47 is
embedded in the cavity 45 of the body 43. The
supporting block 47 has plural, for example 6, column-
like holes 51. The portion of the supporting block 47,
20 which forms the bottom of the holes 51, has small holes
52 which will hold screws that will be described
hereinbelow. Metal screws 54 run the brake body 43
through the small holls 52 of the supporting block 47,
respectively, so that the supporting block 47 is fixed
25 to the body 43. Plural, for example 6, cylindrical

bodies 53, which have a bottom and made of a heat

resistant long fiber, are inserted into each of the



state occurs where the cage 2, which will be elevated 5 by the rope 3,
will fall. As the cage 2 falls, the speed adjuster rope 6, which is |inked
to the cage 2 via the levers 9 and 10, al so descend. Wen the speed
adjuster 8 detects that the descendi ng speed of the rope 6 exceeds a preset
speed, the detecting signal is 10 transmtted to the gripping nenber 14
to cause it to grip the speed adjuster ropei@ I f the speed adjuster rope 6
is gripped in the above-described way, the fi'rst |lever 9 and the second

| ever 10 each engaged with the engaging nmenber 5, which is secured to a

position 15 m dway wi thin the | engt f the, ropge, | 1__the pulling
wires 12 and 13. 9914 ke iMRESA s Oltfz] tg'f?dLbf§iyar4<[a)3e‘puI%Iliél(f,"“tla(sf own in
FIG 7, each of the brake sho 281 and,282 .of a pair.o jces for

ener gency stop i SRR %vﬁaﬁ‘%éﬁ}eﬁp a}%(r%cqq rPelcfaaf‘{érlsne‘{4 Saﬁfr/ ace of the 2.0
gui de nenbers 231 and 232 r£sistl] t ' r t ring

t he ends 261 and %f%ﬁ%o%%?ffol%éac eo({]ﬁienﬁl.&?sﬂefhéeﬂbﬁg%% S %elg&g%%é g?]% 282
are pul| ed upuar tha 01 Sdn M HRNErAE DI £1b4 Nendralh ot eug aces

pi nch the projecte of the rail 4 because the 25 i'stance
bet ween t he brake, §9ess PeLPBEc % TBded RBlat the braking pieces

project from the surface of the supporting block 47.
The grid-like grooves are formed on the front surface
(braking face) of each of the braking pieces 44.
The body 43 and the supporting block 47 are made
10 of the same metal as in the case of (2 - 1).

The construction of each of the braking pieces 44
is the same as in the case of (2 - 1).

The projected height of each braking pieces 44
from the supporting block 47 is preferably 0.5 to 2 mm

15 because of the same reason as in the case of (2 - 1).

The groove in the form of a grid to be formed on
the surface (braking face) of each of the braking
pieces 44 preferably has a depth of 0.1 to 0.5 mm and
the grid preferably has a pitch of 0.5 to 5 mm because

.20 of the same reason as in the case of (2 - 1).

Examples of the heat resistant long fiber, which
constitutes the cylindrical body 53 having a bottom,
include a silicon carbide long fiber.

(2 - 3) brake shoe
25 As illustrated in FIGS. 11A and 11B, the brake
shoe 427 (423) has a metal brake body 43 having

a rectangular cavity 45 on the braking face side. The



the opposed surfaces (braking faces) contact the projected portion of the
rail 4 and the counteraction - 30 - of the elastic nenber 27 adds to the
pi nching force. Since braking parts 301 and 302 are forned in the braking
face of the brake shoes 281 and 282, because of the pinching hold of the

projected portion of the rail 5 4 by means of the brake shoes 281 and
282, a frictional force will be generated between the braking pieces 301,
and 302 and the projected portion of t he™r ai*® 4,"which will slow down and

stop the falling cage 2. It is possible to provide a braking piece which 10

has a heat resistance to a tenperature that exceeds 1000[ err well as a
stabilized hi gh se&Rfli drake dody idd heF dhdesn V(%Fcte‘iqaeln?l[astﬁljﬂg[r Z’fﬁ%’s‘%'st ance

torails and to inhibit the change with tinme of t coefficient. of friction
by forning the bid&l§ifikdde Rypking %L(?ﬁe'wm a %ﬁ“&ﬁ’éo"‘}ms‘?{”rﬁroe a sliding

gog;act wth thegggge;tfgltg?rgggggaﬁlg; %2%&&”%u%%%@t§gg %&88k0ﬁ7tgg cage

embedded in the cavity 45 of the body 43. The

5 supporting block 47 is fixed to the body 43 by means of
a screw 49. The supporting block 47 has plural, for
example 6, column-like holes 52, which communicate with
each other by means of a flow passageway 55. A disk-
like metal plate 56 is fixed to the middle of the

10 column-like hole 52 of the supporting block by means of
an adhesive. A liquid, for example an oil 57 for
hydraulic equipment, is accommodated in the column-like
hole 52 and in the flow passageway 55 opposite to the
braking face, utilizing the metal plate 56 as a

15 boundary. That is, the metal plate 56 is used in order
to seal the oil 57 into the column-like hole 52 and the
flow passageway 55. Plural, for example 6, column-like
braking pieces 44 are each inserted into the holes 52
of the supporting block 47 in such a manner that the

20 braking pieces 44 project from the surface of the
supporting block 47. The braking pieces 44 are each
fixed inside the hole 52 by means of an adhesive. The
grooves of grid are formed in the front surface
(braking face) of the braking pieces 44.

25 The body 43 and the supporting block 47 are made
of the same metal as in the case of (2 - 1}.

The construction of each of the braking pieces 44



means of the device for elevator energency stop 1, with a conposite
material containing a ceramc base material selected fromthe group
consisting of silicon nitride, 20 titani um boride, sialon and silicon
carbide, and no less than 10 wt% of a ceramc material selected fromthe
group consisting of a silicon carbide whisker and a silicon carbide
platelet, as explained in (1 - 1). That is, if a braking piece is forned

with a neat 25 cerami c material, the‘slﬁ&ing'betmeen the ceranmc
material and the projected portion of the rail inproves the conpatibility
between the ceramic material and the 31 - material of the rail to such

an extent that aisortheofsamghrascdni tdeerreet dneriyges.Llon the contrary, by
form ng the braking piece with a conposite naterial containing a ceranmc
base material with a N8 @iPiestRddekndk&t spach Rpaking g Tatbi de

pl atel et, which has a very high anisqgtro l.i ke t cer.am se
material, as ill d&OFatd® i%?ﬂ%%’@s%rﬁoq%\?xﬁsorﬁr% €5 lﬁ'osog'i%ateo 2 mmn

because of the same reason as in the case of (2 - 1).

5 The groove in the form of a grid to be formed on
the surface (braking face) of each of the braking
pieces 44 preferably has a depth of 0.1 to 0.5 mm, and
the grid preferably has a pitch of 0.5 to 5 mm because
of the same reason as in the case of (2 - 1).

10 (2 - 4) brake shoe

As illustrated in FIGS. 12A and 12B, the brake

shoe 427 (427) has a metal brake body 43 having a
rectangular cavity 45 on the braking face side. The
metal brake body 43 has three vertical lateral faces,

15 including the braking face, in a form of a square
trapezoid: A rectangular metal supporting block 47,
which has plural, for example 5, conical trapezoid
holes 58, is embedded in the cavity 45 of the body 43
via a heat resistant long-fiber sheet 48. Meanwhile,

20 braking pieces 59 in the form of a conical trapezoid,
are each inserted into the conical trapezoid holes 58
from the back of the supporting block 47 via a conical
cylinder body 60 made of a heat resistant long fiber.
The supporting block 47 is fixed to the body 43 by

25 means of a screw 49. As a result of the fixation of the
supporting block 47 in the above-described way, each of

the braking pieces 59 projects from the surface of the



to provide a braking piece which has a heat resistance to a tenperature
that exceeds 1000[err]C as well as a 10 stabilized high coefficient of
friction and an excellent seizure-resistance to rails, to prevent the

devel opment of a lubricating effect between the rail and the sliding face
of the braking piece and to inhibit the change with tinme of the coefficient
of 15 friction. As aresult, the device for elevator energency stop 1,
which is provided with the brake shoes 281 a 282 havi ng the braking

pi eces 301 and 302 as described in (1 -1 ), can surely slow down and stop
the falling cage 2 in the case of enmergency where fhe rope 3-is cut

0
due to the troublBREOFHENG| RIeFIHrd7 I thetesiteq sLeRER bl FNS FrRNiSke ©

br aki ng pi ece which has a heat resistancg to t t hat
1000[ err] C and ar? e"f‘?%n?"%‘?éu’rré-fr}é%i ‘?{h%gs‘flg cgﬁg ?{sg]éaﬁ}a”tl% ?%%(%fgér;ge

the ceram c base materjial .w th. t he continuous fibers as explained in
(1 - 2). As a re%g?'?br%ﬁ%n e‘\gll‘%%e?osrgél evator energency stop 1, which is

provided with the brak@héh88§y2§§ and 282 bapH8c1h8 block 47 are made

5 of the same metal as in the case of (2 - 1).
The construction of each of the braking pieces 59
is the same as in the case of (2 - 1).
The projected height of each braking piece 59 from
the supporting block 47 is preferably 0.5 to 2 mm
10 because of the same reason as in the case of (2 - 1).
The groove in the form of a grid to be formed on
the surface (braking face) of each of the braking
pieces 59 preferably has a depth of 0.1 to 0.5 mm and
the grid preferably has a pitch of 0.5 to 5 mm because
15 of the same reason as in the case of (2 - 1).
Examples of the heat resistant long fiber, which
constitutes the sheet 48 and the conical cylinder body
60, include a silicon carbide long fiber.
In the case of the brake shoes (2 - 1) - (2 - 3),
20 _the braking piece may be in the form of a cornered-pole
such as 3-cornered, square, 5-cornered or é6-cornered
pole having the corner rounded.
In the case of the brake shoes (2 - 4), the
braking piece may be in the form of a cornered-cone
25 such as 3-cornered, square, 5-cornered or 6-cornered
cone having the corner rounded.

In the case of the brake shoes (2 - 1)}, (2 - 2)



- 32- braking pieces 30, and 302 as descri bed herei nabove, can surely sl ow
down and stop the falling cage 2 in the case of energency where the rope 3
is cut due to the trouble of the elevator, w thout developing crack in 5
the cerami c base material of the braking pieces 301 and 302 whi ch cones

into a sliding contact with the rail 4. Still further, as shown in FIGS. 5A
and 5B, the braking pieces 301 and 322 have a construction where ceramc
fibers 32 are vertically enbedded in a ptaté3 10~ | i ke ceram c base

material 31 in such a manner that the ceramc fibers are exposed to the
surface of the ceram c base material 31. By use of such a construction, it
is possible to peed d@ a bBrakindigiitegesitsitemthderg Hédter €Asttaice i1 a
tenperature that exceeds 1000[err]C and 15 an excel |l ent

sei zur e- r esi st anée B fagiing Rt ad afamavaibe £1&cas 1977680 31 iths KPSk operty.
Because a nunber of ceram c fibers of very small dianmeter exposed to the
surface exhibit tH&sAk €% élﬁa%‘alé‘gelﬂi@&&d hard particles. ‘Fl)'heref ore, the

LZH i Llsegoéag:ggg?ﬁeu%drktehezp, in t:Ehhee case ovwecrhee tbhrea]gee'\tsﬂ'?cpgs(j rd 4),

5 the braking piece in the form of a conical trapezoid
may take a construction where screw threads are formed
on the bottom part as illustrated in FIG. 11A and 11B
or a construction where a metal supporting block
contains a liquid.

10 Still further, in the case of the brake shoes
(2 - 1)y - (2 - 3), the braking piece may take a
construction where a number of pyramid-shaped
projections 61 are arranged in the front face (braking
face) as illustrated in FIGS. 13A and 13B or a

15 construction where a number of semi-cylindrical
projections 62 are arranged in a right angle to the
direction of slide on the rail. Also in the braking
piece to be used for the brake shoe (2 - 4), a
construction may be taken where a number of pyramid-

20 shaped or semi-cylindrical projections are arranged in
the front surface (braking face).

The height of the projection is preferably no
greater than 1 mm. If the height of the projection
exceeds 1 mm, a brake shoe having such projections is

25 brought into a sliding contact with a rail at the time
of slowing down and stop, the root of the projection

may be fractured and the projection may be detached.



rail. Particularly, as shown in FIGS. 6A and 6B, the braking pieces 301 and
322, which have a construction where bundles 33 of ceramc fibers are
vertically enbedded in a plate-like ceram c base material 31 in 25 such
a manner that the bundles of fibers are exposed to the surface of the
ceram c base material 31 as explained in (1 - 4), do not damage the rai

and - 33 - exhibit a nore stabilized friction/wear property.
Accordingly, the device for elevator energerfd stop 1, which is provided
with the brake shoes 281 and 282 having the braking pieces 301 and 302 as
described 5 her ei nabove, can surely slow down and stop the falling cage
2 in the case of P@?é?rgm%%ﬁmi@r)e: ttee rhsplgly iaf cihe Rreiectirntipuin &

the el evator. The brake shoes (1 - 1) to (1 - 4) described above have high
t oughness and hi genasefdf A eht tof Orpi 8f-on. 10 They therefore exhi bi t

as nmuch brakin roperty_as the conventlonal ra oes nif.the
el asti c nEnberg prop g ferring now to ? 3 f? the unction of

a device for emergency stop, which is incorporated into
5 the elevator of FIGS. 1 and 2, is explained below.

While the elevator is operated in a normal way,
the opposed surfaces of a pair of brake shoes 42; and
427 are positioned with a certain distance from the
projected part of the rail 4. Accordingly, the device

10 for elevator emergency stop 41 does not function to
slow down and stop the cage 2.

Meanwhile, if the rope 3 of FIG. 1 is cut due to
trouble of the elevator, an emergency happens to cause
the cage 2 elevated or lowered by the rope 3 to fall.

15 As the cage 2 falls, the speed adjuster rope, which is
linked to the cage via the levers 9 and 10, also
descends. If the speed adjuster 8 detects that the
descending speed of the rope 6 exceeds a preset speed,
the detecting signal is transmitted to the gripping

20 member 14 to .cause it to grip the speed adjuster rope 6.
If the speed adjuster rope 6 is gripped in the above-
described way, the first lever 9 and the second lever
10 each engaged with the engaging member 5, which is
secured to a position midway within the length of the

25 rope, pull the pulling wires 12 and 13. If the pulling
wires 12 and 13 are pulled, this action will cause

a pair of brake shoes shoe 427 and 423 of the device



exerts a relatively small force on them Hence, the elastic nenber can be
made snal l er, and the el evator energency stop 1 can be manufactured at | ow
cost. 15 Referring now to FIG 8, another device for energency
stop to be incorporated into an elevator of FIGS. 1 and 2 is explained in
detail below. In the follow ng description, the sane el enents as those
nmentioned in FIG 3 are given the sane synbols and the 20 expl anati on
for themis omtted. The device for energené? stop 41 of FIG 8 has,

bet ween gui de nenbers 23, and 232, a pair of brake shoes 411 and 422 which
face each other and the under part of which is superposed on the | ower

st opper plate 25 for emergency Htak Shdss SAPFMHAN eath ¥R iReL s ake

body 43 aving 2 BLAIg (ace s o Al L ol DLkl ng. Pherss ddastieh
that the braking pj ecesy 44 Prol &G I PPHI @I UAK %A Hat NEefidkE,
bring the ends 26; and 265 closer to each other. As the
5 brake shoes 42; and 42 are pulled upward, a force will
be generated by which the braking faces pinch the
projected portion of the rail 4 because the distance
between the brake shoes becomes so small that the
opposed surfaces (braking faces) contact the projected
10 portion of the rail 4 and the counteraction of the
elastic member 27 adds to the pinching force. Since a
plurality of braking pieces 44 project from the braking
face of the brake shoes 421 and 425, the pinching hold
of the projected portion by means of the brake shoes
15 421 and 429 will create a frictional force so that the
falling cage 2 will slow down and stop.

The brake shoes 42; and 425, which are brought
into a sliding contact with the rail in the process of
slowing down and stopping of the cage 2 by means of the

20 device for elevator emergency stop 41, are constructed
such that a plurality of column-like braking pieces 44
project from the surface of the supporting block 43 via
a metal supporting block 47 on the braking face side of
the brake body 43, as illustrated in FIGS. 9A and 9B in

25 previous section (2 - 1). Each of the braking pieces 44
is made of a composite material containing a ceramic

base material selected from the group consisting of



body. The projection of each of the braking pieces is in the formof a
colum or a nulti-cornered pole having 5 rounded corners. The brake
body 43 is nade of, for exanple, a material such as mld steel or cast
iron. The brake shoes 421 and 422 have, for exanple, the followng (2 - 1)
- (2 - 4) constructions. 10 (2 - 1) brake shoe As illustrated in FIGS
9A and 9B, the brake shoe 421 (422) conprises netal brake body 43 having a
rectangul ar cavity 45 on a braking face 3i dé® The brake body 43 has three
vertical lateral faces, including the 15 braking face, in a formof a
square trapezoid. A rectangular nmetal supporting bl ock 47, which has

plural, for exanplidiEondliimids k& Hnsuyir ardies A S eddR i n the
heet 1 ke buf { o s0e8 Shorianst Ofke CERAUA MIRE SN 0k S99 xed to
E)szibggypillgcgg Zerr%} ggrf%s%f‘fr‘g%v q4t??ﬂsoipﬁltfl$lr§%( t’? o%ﬁex%r&gdsee’élga o'fﬂ-ltlf'nu]é ésI Eflg(grt I ng
bllock 47 via a Cyal ib%dfiié:ea,l wq%cg'h 5hoavotar paaﬂ%.%ler essfzse;saqn '8@ Ltéxpgeé 6f' 10
5 to 150 um, and are dispersed into the ceramic base

material. Owing to this construction of the braking

piece 44, it is possible to provide a braking piece

which has a heat resistance to a temperature that

exceeds 1000C as well as a stabilized high coefficient

10 of friction at the projections under a condition of
high speed and high stress and to prevent the fracture
by impact at the time of slowing down and stop. Because
of this, a sufficient braking action to rail can be
exerted at the time of slowing down and stop.

15 That is, the braking piece 44, which is made of a
composite material contacting a ceramic base material
such as silicon nitride and particles of ceramic
material such as titanium carbide deposed into the
ceramic base material, makes it possible to exhibit a

20 heat resistance to a temperature that exceeds 1000C as
well as a stabilized high coefficient of friction under
a condition of high speed and high stress at the time
when a slide takes place between the projected portion
of rail and the braking piece. Particularly, if the

25 ceramic particles are dispersed in the surface layer

(e.g., the surface layer having a depth up to 30% of

the total thickness) in the composite material, the



25 such a manner that the braking pieces 44 project fromthe surface of
t he supporting block 47. The braking pieces 44 together with the
cylindrical bodies 50 are 35 fixed inside the through holes 46 by neans
of an adhesive. The grooves of grid are fornmed in the front surface
(braking face) of the braking pieces 44. The brake body 43 and the
supporting block 47 are 5 made of, for exanple, a netal such as a
stainless steel or a heat resistant all oy. The braki ng piece 44 are made of
a conposite material containing a ceram c base naterial selected fromthe
group consisting of silicon nitride, silicon 10 _carbide and sialon, and
particles of at |eusiacmellerlaing faae) il e REPEE 1Y PIeFR Brodup high
consisting of a carbide, such as tjtanium carbide or_tungsten carbide, a
nitride, such as @PeFEmiemt it ritetion apbAR RECetta bsi®PEGhi um bori de.

The ceramic particles have, an % aes A4SHALS oY HihE) 30 k4 1S g ©

have a shape of a column and are each independently
5 secured to the body 43 by means of the supporting block
47, it is possible to relax the stress concentration
for the prevention of the fracture such as cracking and
to limit the cracking to a constituent member of the
braking pieces 44. As a result, the device for elevator
10 emergency stop 41, which is provided with the brake
shoes 421 and 42; described in (2 - 1), can surely slow
down and stop the falling cage 2 in an emergency where
the rope is cut due to the trouble of elevator, because
the braking pieces 44 have a high coefficient of
15 friction and a high cracking resistance due to a
plurality of members constituting the braking pieces 44.
Further, the fracture of the braking pieces 44 can
be more surely prevented, if a sheet 48 or a
cylindrical body 50, which is made of a heat resistant
20 long fiber such as a two-dimensional fiber of silicon
carbide, is provided to the braking piece 44 on the
side facing the body 43 and the periphery of the
braking piece, because the sheet 48 and the cylindrical
body 50 can absorb the impact on the braking piece 44
25 at the time of slowing down and stop. As a result, the
device for elevator emergency stop 41, which is

provided with the brake shoes 42; and 425 prepared in



di spersed into the cerami c base material. Al though the ceramc particles
may be dispersed throughout the braking piece, preferably the ceramc
particles are dispersed in the surface |layer including 20 t he surface
(braking face) of the braking piece. 1In such a braking piece, which has a
surface | ayer nade of a ceram c base material having ceram c particles

di spersed therein, the surface (braking face % has a high coefficient of
friction and an excell ent inpact 25 resi stance. Wen dispersing the
ceramic particles in the surface |ayer, preferably the ceramc particles

are dispersed in the surface | ayer having a degth of 30% or Ss
of the total th|ckﬁ%séb?Y%nﬁ?ﬁ%réﬁ?@aE%nn?¥'s% R %ﬁF?aEBrFéyeFlPW|€RWBSS

ds 30%of the total thjc t he by aki the braki
iy be broken by THS FHPRCES Eﬁfi’r’é‘a S5tk t g o ereehCE) 8B Bbn and

stop. The m ni mal thicknes Jthe rf | ayer i ably 1@6of t he
total thickness *ope 15 &8 @o ERe T AESun R Ch s élBLSESE

Further, it is possible to enhance the coefficient

5 of friction and to effectively discharge the residue of
friction product and the friction heat by adopting the
construction of the braking piece 44 where the surface
(braking face) of the braking piece 44 has a grid-
shaped grooves having a depth of 0.1 to 0.5 mm and a

10 pitch of 0.5 to 5 mm or has projections. As a result,
the device for elevator emergency stop 41, which are
provided with the brake shoes 427 and 42; in the above-~
described, can more surely slow down and stop the
falling cage 2 in an emergency where the rope is cut

15 due to the trouble of elevator.

The brake shoe 427 (423), as illustrated in
FIGS. 10A and 10B described in (2 - 2), has the same
effect as mentioned in the above, and, in addition, can
more effectively fix the braking pieces 44 by inserting

20 into the cylindrical bodies 53 made of a heat resistant
log fiber, respectively.

As illustrated in FIGS. 11A and 11B in (2 - 3),
the brake shoe 427 (42;) has a construction where the
supporting block 47 has plural column-like holes 52 and

25 a passageway 55, which communicates with the holes,
filled with a liquid, for example an oil 57 for

hydraulic equipment, in such a manner that a metal



of the braking piece, because the surface layer will be easily peeled if
the thickness of the surface layer is |less than the depth of the grid-Ilike
grooves. 10 The anmount of the ceramic particles dispersed into
the ceramic base material is preferably in the range of from5 to 30 wt %
Besides, in the case where the ceramic particles are dispersed in the
surface | ayer of the braking piece, the annun§ of the ceramc particles 15
is preferably in the range of from5 to 30 Wt i 1T t he | ayer of the ceramc
base material. The average is defined in the above range for the reasons
expl ai ned below. 1f the_avera particle size is less than 10 [err] | t

will be difficul tPatepbai Ant %Eezmlddlebﬁaékifha 5%%%nné%/l<ﬁghalﬁ| 5% stals

f f t of frict th d, if th ticl
cxcecds 150 11 m PRE DARHEnRONSBEPSPEARORG; ALCTEr St Lo paire i’"égéﬁgee he®
difficult and th h, of 44 Wi Mbst
oref erably- the dreriBBpare: bpLS,82 by HeBae Ee in, hthedRya ot Rt 8
[err]m In the abp %{Es ”EQRénggtPéﬁ‘f'QﬂeR'Eﬁg A8 10§ FELRD £4P338 PRLEr! al

such as silicon nrtride
.5 rail 4 are brought into a sliding contact with each

other, a pressing force applied to one of the braking
pieces 44 serves as a force that presses other braking
piece 44 to the projected portion of the rail via the
liquid 57. In other words, it becomes possible to bring
10 all of the braking pieces 44 of the supporting block 47
into a uniform sliding contact with the projected
portion of the rail. As a result, all of the plural
braking pieces 44 exert a braking action to the
projected portion of the rail 4. Therefore, the device
15 for elevator emergency stop 41, which is provided with
the brake shoes 427 and 427 having a plurality of the
braking pieces 44, can more surely slow down and stop
the falling cage 2 in an emergency where the rope is
cut due to the trouble of elevator.
20 The brake shoe 427 (427), as illustrated in
FIGS. 12A and 12B described in (2 -~ 4), has the same
effect as mentioned in the above, and, in addition, can
more surely prevent the ejection of the braking pieces
59 due to impact and the like, because a plurality of
25 braking pieces 59 each in the form of a conical
trapezoid are fixed to the body 43 by means of a

rectangular metal supporting block 47 having conical



- 37 - further incorporated with a heat resistant fiber, such as silicon
carbide fiber, tungsten fiber or carbon fiber, or with a short fiber such
as silicon carbide whisker. 5 The projected hei ght of each of
braki ng piece 44 fromthe supporting block 47 is preferably 0.5 to 2 nm |If
proj ected hei ght of each braking piece 44 fromthe supporting block 47 is
less than 0.5 mm it wll be difficult to fully exhibit the braking action
to the 10 rail at the tinme of slow ng dowh” and stop. On the other
hand, if projected height exceeds 2 mm the braking piece may be broken by
the inpact at the tine of slow ng down and stop. In the braking piece 44,
the ratio of naxitarazrid helegt3B(L) to the thickness (T), i.e., (L/T),

is preferably in the range of 0.5 to 10, Such a braking piece 44 will| be
capabl e of preventing %Bgebé?k%c?h9%$y(%hé }rakeule byganﬂﬁﬁ?réPe@h%b?Y%e

of slow ng down EHELé“ﬁ?Eh toughness and high coefficient of friciton.
They therefore exhibit as much braking property as the
5 conventional brake shoes even if the elastic member
exerts a relatively small force on them. Hence, the
elastic member can be made smaller, and the elevator
emergency stop 41 can be manufactured at low cost.
The coefficient of friction which the conventional
10 brake shoes have with respect tot he rail is too low
for the shoes to stop the elevator cage being moved up
or down at 1250 m/min by the elevating means. To stop
the cage moving at such a high speed, the elevator
emergency stop needs to incorporate an elastic member
15 which is shaped like a coil and which exerts a greater
force than the above-mentioned U-shape leaf spring.
However, a coil-shaped elastic member is larger and
heavier than the leaf spring. Consequently, the
elevator emergency stop will become heavier if it
20 incorporates a coil-shaped elastic member. Further, the
rope supporting the cage to which the elastic member is
attached must be thicker and proportionally heavier.
More electric power will inevitably be consumed to
operate the elevator if the emergency stop incorporated
25 in the elevator has a coil-shaped elastic member.
The brake shoes provided in the elevator emergency

stop according to the invention have a coefficient of



20 The groove in the formof a grid to be fornmed on the surface
(braking face) of each of the braking pieces 44 preferably has a depth of
0.1 to 0.5 mMmand the grid preferably has a pitch of 0.5 to 5 mm If the
depth of the groove is less than 0.1 mmand the pitch 25 of the grid is
nore than 5 mm it will be difficult to inpart a sufficient enhancenent of
the coefficient of friction to the surface (braking face) of each of the
38 - braking pieces 44 by the formation-of the grid. On the other hand, if
the depth of the groove is nore than 0.5 mmand the pitch of the grid is
less than 0.5 mm the inpact resistance of each of the braking pieces 44 5
may be reduced. B@kgteen ofitherRACY =9 sthmtraiohg Whisgh  iswnyehhigh
constitutes the sheet 48 and the cylindrical body 50, include a )

t wo- di mensi onal fiiRE Bie sTRPRDFAArBIW: e GAFomOvENg at (5220 3y/minge

shoe Since the shoes have such a high coefficient of

friction, the elastic member incorporated in the

5 elevator emergency stop can be a small, light U-shaped
leaf spring. Thus, the elastic member can be light, and
the rope supporting the cage to which the elastic
member is secured can be light. As a result, the
elevator of the invention which incorporates the

10 emergency stop can operate at a reduced consumption of
electric power.

Referring now to FIGS. 16 and 17, still another
device for emergency stop to be incorporated into an
elevator of FIGS. 1 and 2 is explained in detail below.

15 In the following description, the same elements as
those mentioned in FIG. 3 are given the same symbols
and the explanation for them is omitted.

The device for emergency stop 71 of FIG. 16 has,
within a space defined by a pair of supporting plates

20. 157 and 155 and by a pair of stopper plates 16 and 17,
an elastic member 73 inserted in such a manner that the
inner surface in the neighborhood of the ends 72; and
729 abuts against the outer lateral side of the guide
members 23; and 235. As illustrated in FIG. 17, the

25 elastic member 73 has a U-shaped top and ends 727 and
725 opening outwardly at the lower part so that the

elastic force of the ends 72) and 723 for pressing the



As illustrated in FIGS. 10A and | OB, the brake shoe 421 (422) has a netal
brake body 43 having a rectangul ar cavity 45 on the braking face side. The
netal brake body 43 has three vertical |ateral faces, 15 i ncl udi ng the
braking face, in a formof a square trapezoid. A rectangul ar netal
supporting block 47 is enbedded in the cavity 45 of the body 43. The
supporting block 47 has plural, for exanglemg colum- like holes 51. The
portion of the supporting block 47, 20 %ch forms the bottom of the
hol es 51, has small holes 52 which will hold screws that will be described

h i nbel ow. Met al 4 th body 43 th h th |1 hol
SErg;ntﬁeoghpporﬁgﬁg %ﬁ%%?giﬁéu?%bp€%${ggfy?gé%m?ﬁaia%ﬁggsﬁﬁpgpgFﬁEPBFgcks
47 is fixed 25 . 3 | | &.6, | Lpdri cal

bodi o5 53, whi ch REbELS TP aNr oot vhbe 810l RaBERE B L e Rt e are
inserted into eagh,pf &Peprake siles 740! 4HA-1ake hoLESea2n0bh g body 43.

Plural, for
between the guide members 23; and 235 and the under

5 part of the brake shoes 74; and 745 is superposed on
the lower stopper plate 17. Each of the brake shoes 74,
and 74, has a braking face extending in a vertical
direction and a shape of a square trapezoidal pole.

Although the brake shoes 74; and 74, may take any
10 construction where a material having a braking effect
is placed on the braking face side, particularly
preferred is the construction where the brake body has
a braking piece described in (1 - 1) to (1 - 4) on the
braking face side or the construction described in
15 (2 - 1) to (2 - 4).
Referring now to FIGS. 16 and 17 and also to
FIG. 18, the function of the device for emergency stop
incorporated into an elevator of FIG. 1 and 2 is
explained below.
20 As shown .in FIG. 16, while the elevator is
operated in a normal way, the opposed braking faces of
a pair of brake shoes 74; and 745 are positioned
holding a predetermined distance from the projection of
the rail 4. Because of this positioning, the slowing
25 down of the cage 2 by means of the device for elevator
emergency stop'is not effected.

Meanwhile, if the rope 3 of FIG. 1 is cut due to



exanple 6, colum-Ilike braking pieces 44 are respectively inserted into the
cylindrical bodies 53 having a bottominside the holes 54 of the supporting
5 bl ock 47 in such a manner that the braking pieces project fromthe
surface of the supporting block 47. The grid-li ke grooves are forned on the
front surface (braking face) of each of the braking pieces 44. The body 43
and the supporting block 47 are nmade 10 _ the sanme netal as in the
case of (2 - 1). The construction of each of the braking pieces 44 is the
sanme as in the case of (2 - 1). The projected height of each braking pieces

44 fromthe suppg{g_}é; ﬁﬂﬁl‘%—( égotifﬁ? géfé‘%(‘?"b’!r% D.S10. A dn %rge:];%en cause of

t he sanme reason e case e groove Int rmof agrid

to be formed on theQurdaced Q»F}?é‘z?é‘gtﬁém@&gé)b eagh; oh g1 bpakd 1@, pisges 44
preferably has a depth of 0.1 to 0.5 mmand the grid preferably has a pitch

of 0.5 to 5 nm begaus: Zbpe 3 ofwile SANE. r a@seheddde the0ase ahd 2 - 1).
Exanpl es of the heéat resistant long fiber, which constitutes the
cylindrical body spedtRvddihstdotisya 6 Nothiteh aisiliglesd ces bilde ¢ong i ber.
5 via the levers 9 and 10, also descends. If the speed
adjuster 8 detects that the descending speed of the
rope 6 exceeds a preset speed, the detecting signal is
transmitted to the gripping member 14 to cause it to
grip the speed adjuster rope 6. If the speed adjuster
10 rope 6 is gripped in the above-described way, the first
lever 9 and the second lever 10 each engaged with the
engaging member 5, which is secured to a position
midway within the length of the rope, pull the pulling
wires 12 and 13.
15 If the pulling wires 12 and 13 are pulled, as
shown in FIG. 18, a pair of the brake shoes 747 and 74,
of a pair of devices for emergency stop 71 are pulled
upward along the inclined surface of the guide members
231 and 239 resisting the elastic force that tends to
20 bring the ends 72; and 727 closer to each other. As the
brake shoes 74, and 74) are pulled upward, a force will
be generated by which the braking faces pinch the
projected portion of the rail 4 because the distance
between the brake shoes 74; and 74; becomes so small
25 that the opposed surfaces (braking faces) contact the
projected portion of the rail 4 and the counteraction

of the elastic member 73 adds to the pinching forxce. 1In



(2 - 3) brake shoe 25 As illustrated in FIGS. Il A and Il B, the
brake shoe 421 (422) has a nmetal brake body 43 having a rectangul ar cavity
45 on the braking face side. The - 40 - metal brake body 43 has
three vertical |ateral faces, including the braking face, in a formof a
square trapezoid. A rectangular netal supporting block 47 is enbedded in
the cavity 45 of the body 43. The 5 suppe ting block 47 is fixed to the
body 43 by neans of a screw 49. The supporting bl ock 47 has plural, for
exanple 6, colum-I|ike holes 52, which conmunicate with each other by means

OF 2,11 ou passaeta o558 iskiphl K5, Metal cBLALeYEE (bR LARULO gt 0
e | 1 b §8F, GO BeApEiL 3] 570, 024 ST o
opposite to the bpgkirpgcLags, pdt Lpp7iBg thetABt 2hiR! 3 €026 A918ng up the
brake shoes 74; and 74; may be localized to the lower
5 part thereof. For this reason, the area, which actually
contributes to the sliding on the rail, of the brake
shoes 747 and 745 may decrease.
From the above-mentioned viewpoint, as illustrated
in FIG. 17, the use of the elastic member 73, which has
10 a U-shaped top and a lower part at the ends 72; and 72,
opened outwardly so that the elastic force of the ends
723 and 723 for pressing the guide members 231 and 23,
becomes larger as the upper portion of each of the
guide members 23; and 235, makes it possible to provide
15 a pressing force by the guide members 23; and 235 to
. the brake shoes 74; and 745 which are being pulled
upward in such a manner that the pressing force becomes
larger as the pressing point rises. Accordingly, the
projected portion of the rail 4 can be pinched by the
20 entire braking faces of the brake shoes 743 and 745 to
generate a large frictional force between the brake
shoes 747 and 745 and the projected portion of the rail
4 and thus the falling cage 2 can be slowed down and
stopped.
25 The incorporation into a device for emergency stop
71 of the elastic member 73, which is constructed such

that the elastic force of the ends 72; and 725 for



15 boundary. That is, the netal plate 56 is used in order to seal the
oil 57 into the colum-1like hole 52 and the fl ow passageway 55. Plural, for
exanple 6, colum-Ilike braking pieces 44 are each inserted into the holes
52 of the supporting block 47 in such a manner that the 20 br aki ng

pi eces 44 project fromthe surface of the supporting block 47. The braking
pi eces 44 are each fixed inside the hole 52 gg nmeans of an adhesive. The
grooves of grid are forned in the front surface (braking face) of the
braki ng pieces 44. 25 The body 43 and t he supporting block 47 are
made of the sanme netal .as in the case of . The _copstruction of each
of the braking p|E€%§s£ﬂg the gujde. m?§b?ﬁ§ §QMEa&§ ?ﬁZtH8C85§§ ofrEer. 1.

The Prol ected e gt cBL RaelULRKL 08P ECBRcd b kBB P RREb R DAl
1). 5 ngdgﬁgovemgﬂetgg LSEQEBRe tgréglggggetggrg?QaOBetween
the brake shoes 74; and 745 and the projected portion

-5 of the rail 4. Therefore the frictional force between
the brake shoes 74; and 747 and the projected portion
of the rail 4 increases, or the elastic member 73 may
be downsized if the same sliding property as hitherto
is required.

10 The device for emergency stop prepared by the
incorporation therein of an elastic member, which is
constructed such that the pressing force becomes larger
as the pressing point rises, is not limited to the
construction illustrated in FIG. 16. And, the outside

15 of guide member may be provided with a plurality of
elastic members in such a manner that a larger elastic
force is exerted as the pressing point rises. For
example, as illustrated in FIG. 19, a device for
emergency stop Bl may be prepared by inserting into

. 20 a space defined by a pair of supporting plates 15; and
159 and by a pair of stopper plates 16 and 17, a first
elastic member 76 having a U-shaped top and ends 75,
and 757 capable of opening. The inner surface in the
neighborhood of the ends 75; and 755 of the first

25 elastic member 76 abuts against lower side of the outer
lateral side of the guide members 23; and 235. A second

elastic member 78 is inserted into the space in such



the surface (braking face) of each of the braking pieces 44 preferably has
a depth of 0.1 to 0.5 mm and the grid preferably has a pitch of 0.5 to 5
nm because of the sane reason as in the case of (2 - 1). 10 (2 - 4)
brake shoe As illustrated in FIGS. 12A and 12B, the brake shoe 421 (422)
has a nmetal brake body 43 having a rectangular cavity 45 on the braking
face side. The netal brake body 43 has three vertical |ateral faces, 15

i ncluding the braking face, in a formof "a squaré trapezoid. A rectangul ar
met al supporting block 47, which has plural, for exanple 5, conical
trapezoid holes 58, is enbedded in the cavitg 45 of the body 43 via_a heat
resi stant |ong-fiberaRiebtthat wRanimReE, subtace ppakPRgnpiekkerBecd 0fhe
formof a conical, trapezoi are.each inserted into the conica apezoi d
ol 65 581 om ¢ e BBCEIET { he SUBpIEi MREFBRKT UPHEE SORPCAF EDET mdor

bod de of a h ' | fiper. Th ipg_ bl ock, 47 i
fixed Lo the bocy? Syl SEERE RaaR00E  LRE anidF BERBREL 53, BT 347 1o

fixation of the SHpPOILingablogke dd hlnble FHONE: dgsGriRagel Y opeathasf the
br aki ng pi eces 59 projects from the surface of the

5 771 and 779 capable of opening and an elastic force

greater than that of the first elastic member 76.
In the device for emergency stop 81 having such

a construction, where a first elastic member 76 is
positioned on the lower side of the outer lateral side

10 of the guide members 23; and 23, and a second elastic
member 78 which has an elastic force greater than that
of the first elastic member 76 is positioned on the
upper side of the surfaces of the gquide members 233 and
239, if pressed by the elastic members 76 and 78, the

15 guide members 23; and 23; can provide against the brake
shoes 747 and 74, a pressing force which becomes larger
as the pressing point rises when the brake shoes 74,
and 74 are pulled upward. Therefore, as in the case of
the device for emergency stop 71 of FIG. 16, it is

20 possible to relax the moment of force to be applied to
the rail 4 by the brake shoes 74; and 745 from
concentration to the lower part thereof and it is
possible to realize the state where the entire braking
face of the brake shoes 74; and 745 is brought into a

25 sliding contact with the rail 4 thereby enabling a
larger frictional force to be exerted between the brake

shoes 74; and 747 and the rail 4.



- 42 - supporting block 47 by a desired |l ength. The grooves of grid are
formed in the front surface (braking face) of the braking pieces 59. The
body 43 and the supporting block 47 are nade 5 of the same netal as in
the case of (2 - 1). The construction of each of the braking pieces 59 is
the sane as in the case of (2 - 1). The projected hei ght of each braking
pi ece 59 fromthe supporting block 47 is pregerably 0.5to 2 mm 10

because of the sanme reason as in the casé of -~ 1). The groove in the
formof a grid to be forned on the surface (braklng face) of each of the
br aki ng pi eces 59 preferably has a _depth of 0.1 to 0.5 nmand the grid
preferably has a pltchPEP GrEGFoeﬁbHQFﬁgeéﬁséflﬁhe Prg§fFenfe 18YRBLAERS K as
in the case of (2 : npl es of the heat resistant long fiber, which

constitutes the sﬂé&? 4§Eiﬂﬁ the conical cylinder body 60, include a

silicon carbide Igggmfiggrl ~ 32 and Comparative Examples 1 - 12

An inertial friction test was conducted by
5 bringing a composite material for braking piece, which
consisted of a ceramic base material and silicon
carbide whisker (SiCw) and/or silicon carbide
platelet (SiCpl) as indicated in Tables 1 and 2, into
a sliding contact with a rail. In this case the sialon
10 used as the ceramic base material was a B -sialon of
Sig_gAlgNg_y (0 < 2 = 4.2) where z was 2, which was
produced from a powder blend of Si3N4, Al,03 and AlLN.
The inertial friction test was conducted in the
following manner. Each material for braking pieces was
15 formed into a pin-shaped test piece (TP;), while 55400
as a material for rail was formed into a disk-shaped
test piece (TPy). The test was conducted in such
a manner that the tip of the test piece TP; was pressed
against the circular face of a rotating test piece TP,
20 and the measurements of pressing force, frictional
force and number of rotations were conducted until the
rotation slowed down and stopped and the correlation
between the frictional speed and the coefficient of
friction was investigated. The testing condition was
25 set up on the basis of a working condition of a device
for emergency stop of elevator having a speed of

800 m/min and the load was chosen such that a facial



In the case of the brake shoes (2 - 1) - (2 - 3), 20 t he braki ng piece
may be in the formof a cornered-pole such as 3-cornered, square,
5-cornered or 6-cornered pole having the corner rounded. In the case of the
brake shoes (2 - 4), the braking piece may be in the formof a

cor nered-cone 25 such as 3-cornered, square, 5-cornered or 6-cornered
cone having the corner rounded. In the case the brake shoes (2 - 1), (2
- 2) - 43 - and (2 - 4), a heat resi sfant® ong fiber constituting a
buffering material may be placed only on the back si de of t he braking

piece. Further, in the case of the brake shoes 4), t he braklng
piece in the forBSSHI®M A0 MRS d:’?wetdakevé‘lél@ﬁstorfuccﬂeér#

screw t hreads are on t part, as il Jay FIG IlA and
1B or aconstrucqgoﬁf*/% oenahtrre‘?a}l #p‘pO %ﬁd’%%#cﬁﬁdﬁ‘ﬁ?’hllqwd
immediately after the start of sliding and the values
of coefficient of friction midway at a frictional speed
5 of 400 m/min are indicated in Tables 1 and 2. 1In
Tables 1 and 2, 750 indicates wvalues of coefficient of
friction at a frictional speed of 750 m/min immediately
after the start of sliding, while (400 indicates values
of friction measured midway at a frictional speed of
10 400 m/min.

In addition, the change in the coefficient of
friction in the period of from the start of friction to
stop was examined for the composite material for
braking piece of Example 1 indicated in Table 1 and for

15 the composite material for braking piece of Comparative
Example 1 indicated in Table 2. And, the results are

shown in FIG. 20.



10
3),

Still

further,

in the case of the brake shoes (2 -
the braking piece may take a construction where a nunber of

1) -

(2 -

pyram d- shaped projections 61 are arranged in the front face (braking face)
as illustrated in FIGS. 13A and 13B or

of sem -cylindrica

direction of slide on the rail
t he brake shoe (2 - 4),

pyram d- 20

front surface (braking face).

greater than 1 mm
shoe having such p

a construction nmay
shaped or sem -cylindrical

a 15

constructi on where a nunber
| projections 62 are arranged in a right angle to the

Al'so in thg braki ng piece to be used for
Be taken where a number
projections are arranged in the

of

The hei ghtyrg9f1d he projection is preferably no
If the height of the projection exceeds 1 mm a brake

arail at the tine
be fractured and t

i on may

ofections s 25 brought into a sliding contact with
of slow ng |daananrd |stop, the root pfoéhei@iephect
he projecti qn, may be |dBtGchedSiCpl- 4% riiction
) (wt%) (wt3)

Material ©750 1400
Example 1 SizNg | 10.00 | 5.00 0.48 | 0.47
Example 2 Si3Ng 10.00 | 10.00 | 0.50 | 0.50
Example 3 Si3Ng | 15.00 | 10.00 | 0.51 | 0.50
Example 4 SizNg | 20.00 | 20.00 | 0.53 | 0.54
Example 5 Si3Ng 15.00 - 0.45 | 0.44
Example 6 Si3Ng - 15.00 | 0.43 | 0.45
Example 7 SizNg 5.00 | 10.00 | 0.48 | 0.49
Example 8 S1i3Ng 10.00 | 15.00 | 0.47 | 0.50
Example 9 TiBj 10.00 | 5.00 0.51 | 0.50
Example 10| TiBp 10.00 | 10.00 | 0.49 | 0.52
Example 11| TiBp 15.00 | 10.00 | 0.52 | 0.52
Example 12| TiBp 20.00 | 20.00 | 0.50 | 0.53
Example 13| TiBp 15.00 - 0.51 | 0.52
Example 14 | TiBp - 15.00 | 0.48 | 0.49
Example 15| TiB2 5.00 | 10.00 | 0.50 | 0.52
Example 16| TiB> 10.00 | 15.00 | 0.55 | 0.54
Example 17 SiC 10.00 5.00 0.47 0.47
Example 18 SiC 10.00 | 10.00 | 0.52 | 0.51
Example 19 SicC 15.00 | 10.00 0.50 0.49
Example 20 sic 20.00 | 20.00 | 0.52 | 0.53
Example 21 SicC 15.00 - 0.48 0.47
Example 22 Sic - 15.00 0.46 0.44
Example 23 SiC 5.00 | 10.00 | 0.48 | 0.50
Example 24 SicC 10.00 15.00 0.45 0.49




t he height of the projectionis in the range of 0.2 to 0.5

Most preferably,
the function of a device for energency

mm Referring nowto FIGS. 8 and 15,
stop, which is incorporated into 5 the elevator of FIGS. 1 and 2, is
expl ai ned below. Wiile the elevator is operated in a nornmal way, the
opposed surfaces of a pair of brake shoes 42, and 422 are positioned with a
certain distance fromthe projected part of g@e rail 4. Accordingly, the
device 10 for elevator energency stop 41 does not function to sl ow down
and stop the cage 2. Meanwhile, if the rope 3 of FIG 1 is cut due to

trouble of the elevator, an energency hapggpsd @ cause the cage 2 el evated
15 As the cage 2 falls, the speed

or lowered by the rope 3 to fall.
adj uster rope, whichis linked to the cage via the levers 9 and 10, also
descends. |If the speed adjuster |&ed@imget 9 that the descenehdgr speesk of] t he
rope 6 exceeds a prleset speed, the detect|iSigwsi gh&iCpd tjrapsmtted tothe
gri ppi ng 20 menper 14 it t%aéﬁip t ed| agiyst ek dpel BE19R the
speed adj uster rope 6 is grippedMatetdi@algbove-" descri bed wagp the: {00 9t
lever 9 and the secopd. | &Y€ 55 | sialon | 10.00 | 5.00 | 0.52 | 0.53
Example 26 Sialon 10.00 | 10.00 0.55 0.55
Example 27 Sialon 15.00 | 10.00 0.54 0.54
Example 28 Sialon 20.00 20.00 0.55 0.53
Example 29 Sialon 15.00 - 0.53 0.51
Example 30 Sialon - 15.00 0.53 0.54
Example 31 Sialon 5.00 10.00 0.55 0.55
Example 32 Sialon 10.00 | 15.00 0.55 0.52
;Z:ﬁ:i:tive Si3Ng | 5.00 | 5.00 | 0.43 | 0.31
EZ:§:§thve Si3Ng - 10.00 | 0.40 | 0.28
§§:§;§thve SizNg | s5.90 - 0.41 | 0.30
gz:§;§ztive TiB2 | 10.00 | 5.00 | 0.48 | 0.28
EZ:ﬁ:i:tgve TiB - 10.00 | 0.45 | 0.30
;z:§:iztzve TiB 5.00 - 0.47 | 0.32
Comparative |  q.¢ 10.00 | 5.00 | 0.44 | 0.29
Example 7 ) ’
Comparative| . . - 10.00 | 0.44 | 0.30
Example 8 ) )
Comparative )
Example 9 SiC 10.00 - 0.45 0.33
Comparative Sialon _ 5 00 0.50 0.37
Example 10 ) ) )
Comparative Sialon _ 0.00 0.50 0.39
Example 11 ) ) ’
Comparative Sialon 5 00 _ 0.48 0.38
Example 12 ) )




10 each engaged with the engagi ng nenber 5, which is secured to a position

mdway within the |l ength of the 25 rope, pull the pulling wires 12 and
13. If the pulling wires 12 and 13 are pulled, this action will cause a
pair of brake shoes shoe 421 and 422 of the device - 45 - for energency

stop 41 as shown in FIG 15 to be pulled upward along the inclined surface
of the guide nmenbers 231 and 232 resisting the elastic force that tends to
bring the ends 261 and 262 cl oser to each other. As the 5 brake shoes
421 and 422 are pulled upward, a force will be generated by which the

br aki f inch th | ected ti f il .4 Db th

di ot ance betwoen the braRE SHOB BobGHS 2ol TC T 7AD" (ho OPpaRed 2TR aces
br aki f t_qh ' X i ' t

Count eract | on bf (oIt R rEE A e nd LA Hed Wedflde baNE "2

R e
which do not change, and therefore have excellent
5 frictional properties. Particularly, sialon has a high
coefficient of friction even if it is used alone.
Further, pairs of brake shoes were prepared by
arranging braking pieces, which were each made of
the composite materials for braking piece of
10 Examples 1 to 32, on the braking face side of a brake
body made of ductile cast iron. The brake shoes were
incorporated into the device for elevator emergency
stop shown in FIGS. 1 to 4. Then, the state of
emergency stop was observed by dropping the cage at a
15 speed of 800 m/min by cutting the rope. As a result,
because of the friction between a pair of brake shoe
and the rail, the cage slowed down and stopped within
the fall of 30 m.
Examples 33 - 57 and Comparative Examples 13 - 18
20 An inertial friction test was conducted by
bringing a composite material for braking piece, which
consisted of a ceramic base material and silicon
carbide whisker (SiCw) and/or silicon carbide platelet
(SiCpl), and fiber as indicated in Tables 3 and 4, into
25 a sliding contact with a rail. Each material for
braking pieces was formed into a pin-shaped test piece

(TP1), while 55400 as a material for rail was formed



of the projected portion by neans of the brake shoes 15 421 and 422
wll create a frictional force so that the falling cage 2 will slow down
and stop. The brake shoes 421 and 422, which are brought into a sliding
contact with the rail in the process of slow ng down and stopping of the
cage 2 by neans of the 20 device for elevator energency stop 41, are
constructed such that a plurality of colum-Jlike braking pieces 44 project
fromthe surface of the supporting bl ock 43 a a netal supporting bl ock 47
on the braking face side of the brake body 43, as illustrated in FIGS. 9A

0 %S comp O ot o D B
[rom the 9roup cOMS i ln guch £ hapyis IAEPTAL 185 e Lt cpggear bl e
e O puP SonS! SIS INES T SO s fedlddd R EhE LPLLIPar ERED DEVE
particle sizes in the range of 1
a rotating test piece TP, and the measurements of
5 pressing force, frictional force and number of
rotations were conducted until the rotation slowed down
and stopped and the correlation between the frictional
speed and the coefficient of friction was investigated.
The testing condition was set up on the basis of a
10 working condition of a device for emergency stop of
elevator having a speed of 800 m/min and the load was
chosen such that a facial pressure of 100 MPa, which
was the double of that of Example 1, was created.
Values of coefficient of friction at a frictional speed
15 of 750 m/min immediately after the start of sliding and
the values of coefficient of friction midway at a
frictional speed of 400 m/min are indicated in Tables 3
and 4. In Tables 3 and 4, 12750 indicates values of
coefficient of friction at a frictional speed of
20 750 m/min immediately after the start of sliding, while
/1400 indicates values of friction measured midway at

a frictional speed of 400 m/min.



5 to 150 [err]m and are dispersed into the ceram c base material.

OnMng to this construction of the braking piece 44,
provi de a braking piece which has a heat

exceeds 1000[err]C as wel |

It

as a stabilized high coefficient 10
friction at the projections under a condition of high speed and high stress

I's possible to
resistance to a tenperature that

of

and to prevent the fracture by inpact at_;hes%ing of sl owi ng down and stop.
Because of this, a sufficient braking action"to rail can be exerted at the
time of slowi ng down and stop. 15 That is, the braking piece 44,
which is made of a conposite terjal contacting ceram ¢ _bhase teri
such as silicgn nitrgde and partjicleg of ceram materigpl [su¢h jas[titani um
car bi de deposqd i ntogtheg ceram g basq materi al ,{ ngkes i possible|to
. . N . h A L w
exhibit a 20 | _heag rese tgnf(g gag gc,rgme!gdtgregtgdtcegegj%l_ O(Egas _
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the total thickness) in the conposite material, the - 47 - surface
(braking face) of the braking piece has a high coefficient of friction and
an excell ent inpact resistance. Besides, since the braking pieces 44 each
have a shape of a columm and are each independently 5 secured to the
body 43 by nmeans of the supporting block 47, it is possible to relax the
stress concentration for the prevention of Lgﬁbf[acture such as cracking
and to limt the cracking to a constituent er of the braking pieces 44.

As a result, the device for elevator 10 energency stop 41, which is
provided with the brake shoes 421 and 422 described jn ( 1), can surely
sl ow down and stop the fallisng ¢age I n an engrgency mhere the rope is cut
due to the trouble of|el evatipr, | becalse| t e br aki ng pi €-gs 4] kKgdve a high
coefficient of 15 frictign amd % hebhe|cepaki ng epesistjance| dlie to a
plurality of members fonstitQti %t @ %r@ia;gjiéces 44 |Fubt net, the
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be nore surely prevented, if a sheet 48 or a cylindrical body 50, which is
made of a heat resistant 20 | ong fiber such as a two-di nensional fiber
of silicon carbide, is provided to the braking piece 44 on the side facing
t he body 43 and the periphery of the braking piece, because the sheet 48

and the cylindrical body 50 can absorb the inpact on the braking piece 44

25 at the time of slow ng down and stopgs As a result, the device for
el evat or energency stop 41, which is provided with the brake shoes 421 and
422 prepared in - 48 - the above-descri bed manner, can nore surely
sl ow down and stop the fallingcage 2 where the rope is cut
due to the trouble of eleyator. Hurther, it is popsiblle to enhance the
coefficient 5 of friction arl to f flecfively di $kHarge the residue of
friction product and the rictidn h@angy &dopt§ng tthe construction of the
braki ng pi ece 44 where the supfdte bqg%in% faqg) o%;the br aki ng piece 44
has a grid- g 9 4 H N Y]
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shaped grooves having a depth of 0.1 to 0.5 mmand a 10 pitch of 0.5 to
5 mmor has projections. As a result, the device for elevator energency
stop 41, which are provided with the brake shoes 421 and 422 in the above-
descri bed, can nore surely slow down and stop the falling cage 2 in an

energency where the rope is cut 15 due to the trouble of elevator. The
brake shoe 421 (422), as illustrated in Fl 10A and 10B described in (2 -
2), has the sane effect as nentioned in the above, and, in addition, can
nore effectively fix the braking pi eces 44 by inserting 20 into the

i ndrical bodi 53 h
eyl ndrical, bodles 53 e 0BG P ST Ol LASE isiEsSll NS Y, A
const r uct i on “heEﬁetESmﬁBQRQEthBQe?hQEE $2<hasaRk b cebugn- "ke hol es 52

and 25 a passageway 55, which conmunicates wt e holes, filled with
a liquid, for exgmaheian QBIté75505ab¥dh§ghleoégwieqeats b %&qetaonanner

that a netal
which do not change, and therefore have excellent
5 frictional properties as well as good mechanical
strength free of cracking.

Further, pairs of brake shoes were prepared by
arranging braking pieces, which were each made of the
composite materials for braking piece of Examples 33 to

10 57, on the braking face side of a brake body made of
ductile cast iron. The brake shoes were incorporated
into the device for elevator emergency stop shown in
FIGS. 1 to 4. Then, the state of emergency stop was
observed by dropping the cage at a speed of 800 m/min

15 by cutting the rope. As a result, because of the
friction between a pair of brake shoe and the rail, the
cage slowed down and stopped within the fall of 30 m.
Example 58

A braking piece having a construction illustrated

20 in FIGS. 5A and 5B was prepared in the following way. A
silicon nitride powder contained 5 wt% Y503 and 2 wt$%
Alp03 as sintering aids, was admixed with 30 wt% of a
silicon carbide long fibers (SCS-6 available from
TEXTRON Co., Ltd.), in such a manner that the fibers

25 oriented vertical to the surface of the plate-like
final product. Each of the long fibers has heat

resistance to a temperature exceeding 1700°C and a high



- 49 - plate 56 in the mddle of the colum-Ilike hole 52 seals the liquid
and the braking piece 44 is fixed inside the colum-I|ike hole 52 by neans
of an adhesive. Because of this construction, when the braking piece 44 and
the 5 rail 4 are brought into a sliding contact with each other, a
pressing force applied to one of the braking pieces 44 serves as a force

t hat presses other braking piece 44 to the EEOJeCted portion of the rai

via the liquid 57. In other words, it becones possible to bring 10 al
of the braking pieces 44 of the supporting block 47 into a unlforn1slid|ng
contact with the ect.ed.p rtlon f. the result,. all_of. t

pl ural braking plgggf ee%e%t bfg%lng é%ﬁ#o l?% € %Y%%feﬁa%op? on of

the rail 4. Thergﬁc% Qedl Q%rd%‘ﬁ'{(ac?moﬁ in, fﬂ&tgh%gﬁ Akmb BQ‘EQ%nﬁF?p 4L,

which is provide the brake shoes aving a plura |ty of

the braking pi ecegnfid 6N JInE gds e %Wm%m%% tdedal 1 ng cage

2 in an energency where the rope is cut due to the trouble of vat or.
The brake shoe 4g;a§4%%)pl@§elIIustrated in FIGS. 12A and 12B descri bed |n
(2 - 4), has the sane

5 An inertial friction test was conducted by

bringing the braking piece of Example 58 into a sliding
contact with a rail. That is, a pin-shaped test piece
(TPy) for braking part was formed so that the silicon
carbide long fibers are oriented verticél to the

10 surface of the tip, while SS400 as a material for rail
was formed into a disk-shaped test piece (TP;). The
test was conducted in such a manner that the tip of the
test piece TP; was pressed against the circular face of
a rotating test piece TPy and the measurements of

15 pressing force, frictional force and number of
rotations were conducted until the rotation slowed down
and stopped and the relative wear amount after test of
the pin-shaped test piece was investigated. The results
are shown in FIGS. 21 and 22. The test conditions were

20 set up based on the working conditions of a device for
emergency stop of an elevator having a speed of
800 m/min. FIGS. 21 and 22 show the change in the
coefficient of friction in the period of from start of
friction to stop and the relative wear amounts after

25 test of the pin-shaped test piece, respectively,
obtained by conducting similar tests using a pin-shaped

test piece TP; made of cast iron, FC250, as Comparative



effect as nentioned in the above, and, in addition, can nore surely prevent
the ejection of the braking pieces 59 due to inpact and the |ike, because a

plurality of 25 braki ng pieces 59 each in the formof a conical
trapezoid are fixed to the body 43 by nmeans of a rectangul ar netal
supporting bl ock 47 havi ng coni cal 50 trapezoi d holes 58. The brake

shoes (2 - 1) to (2 - 3) described abovq_hagg hi gh t oughness and hi gh
coefficient of friciton. They therefore exhibit as much braking property as
the 5 conventi onal brake shoes even if the elastic nenber exerts a
relatively snaIIEforcz Oﬁgthen1 Hence, the elastic nenber can be nmade
smal l er, and the &f8¥afo énergency stop 41 can be manufactured at | ow

ﬁgite- W.T[‘ﬁ fggf ficient pQf,f el %,“Qltcga%h%ecgﬁ\é%“ttih%%a,' C%Qrtparitr{y ake shoes
pect tot "herail istod 1ow for the shoes ‘to stop e el evat or
cage being nmoved, uphokndOoWa k32590 BrAkBigt PeeBbewdt cRgpaRAR I velO SOP
Example 19, the braking piece of Example 58 exhibits
5 a higher coefficient of friction from the point
immediately after the start of friction and the
coefficient becomes further stabilized in the period of
from the start of the test to the stop. Also, based on
FIG. 22, comparing with the material for braking piece

10 of Comparative Example 19, the braking piece of Example
19 exhibits better property with respect to the
relative wear amount.

Further, a pair of brake shoes were prepared by
arranging braking pieces of Example 58 on the braking

15 face side of a brake body made of ductile cast iron.

The brake shoes were incorporated into the device for
elevator emergency stop shown in FIGS. 1 to 4. Then,
the state of emergency stop was observed by dropping
the cage at a speed of 800 m/min by cutting the rope.

20 As a result, because of the friction between a pair of
brake shoe and the rail, the cage slowed down and
stopped within the fall of 30 m.

Example 59
A braking piece having a construction illustrated

25 in FIGS. 6A and 6B was prepared in the following way. A

silicon nitride powder contained 5 wt% Y703 and 5 wt%

MgAl,04 as sintering aids was admixed with 30 wt% of



the cage noving at such a high speed, the el evator energency stop needs to
I ncorporate an el astic nenber 15 which is shaped |like a coil and which
exerts a greater force than the above-nenti oned U shape | eaf spring.
However, a coil-shaped el astic nenber is |arger and heavier than the | eaf
spring. Consequently, the elevator energency stop will becone heavier if it

20 i ncorporates a coil-shaped el astic er. Further, the rope
supporting the cage to which the elastic nmenver Is attached nust be thicker
and proportionally heavier. Mre electric power will inevitably be consuned

to operate the el evator if .t he energen st op,.i ncor,por af ed % in the
el evator has a cc?iqr-nsﬁnaapdeed be‘fgbs 1% m%néﬁ%des borfgkelcs o8 J?%?/}fsded in the
el evat or energency. ' By .ventd on ficient of
L et on wan PR bt d i cen, 1, £ R hHER

can stop the cagemydii alr L3R MTTH NmSERCEuE R SAIRARAY Rat Ut REAN

coefficient of
oriented vertical to the surface of the plate-~like

5 final product. The resultant powder was hot-pressed for
one hour in a nitrogen atmosphere under a condition of
1600°C and 300 kg/cm? to manufacture a braking piece.

An inertial friction test was conducted by
bringing the braking piece of Example 59 into a sliding
10 contact with a rail. That is, a pin-shaped test piece
(TP1) for braking part was formed so that the yarn
oriented vertical to the surface of the tip, while
55400 as a material for rail was formed into a disk-
shaped test piece (TP;). The test was conducted in such
15 a manner that the tip of the test piece TP; was pressed
against the circular face of a rotating test piece TPy
and the measurements of pressing force, frictional
force and number of rotations were conducted until the
rotation slowed down and stopped and the relative wear
20 .amount after test of the pin-shaped test piece was
investigated. The results confirmed that a high
coefficient of friction and a low level of wear amount
were obtained as in the case of Example 58.
Further, a pair of brake shoes were prepared by
25 arranging braking pieces of Example 59 on the braking
face side of a brake body made of ductile cast iron.

The brake shoes were incorporated into the device for



friction, the elastic nmenber incorporated in the 5 el evat or energency
stop can be a small, light U shaped |eaf spring. Thus, the elastic nenber
can be light, and the rope supporting the cage to which the el astic nenber
is secured can be light. As a result, the elevator of the invention which

i ncorporates the 10 energency stop can operate at a reduced consunption
of electric power. Referring nowto FIGS. 16 ﬁnd-}7’ still another device
for emergency stop to be incorporated into ahlel évator of FIGS. 1 and 2 is

explained in detail below 15 In the foll owi ng description, the sane
el enents as those gentioned in FIG 3 are iven,tng gne synbol s and t he
expl anation for tf ﬁY?EOanFﬁﬁa?n?ﬁesaggiﬁ °¥Br 18 Fé ncy g?o%'?ir TG
152 and by & parBf SE8EBPEPiEsEoRRY fon 7 HRE ObFEE B hE B Popyna®t 21
i ted i h i r in,t i.gh h of the
ends 791 and 750 ChoroRgs hEoR R DEl ePYlhPfEn By BELRERGNEALTOBHED, f o

231 and 232. As ipbugtrabgdel NpEEGusd7oft PRe2PrictiBhapbiGeBRMACHa{3 B2S 2
U-shaped top and ends 721 and

5 brake shoe and the rail, the cage slowed down and
stopped within the fall of 30 m.
Examples 60 - 74

FIG. 23A is a front view of a test member employed

in the following Examples 60 to 94. FIG. 23B is a

10 cross~-sectional view taken through reference line
XXIIIB - XXIIIB of FIG. 23A. FIG. 24A is a front view
of another test member employed in the following
Examples 60 to 94. FIG. 24B is a cross-sectional view
taken through reference line XXIVB - XXIVB of FIG. 24A.

15 FIG. 25A is a front view of yet another test member
employed in Examples 60 to 94. And, FIG. 25B is a
cross-sectional view taken through reference line
XXVB - XXVB of FIG. 25A.

First, five kinds of sintered bodies were prepared

20 in the following way. A powder consisting of 90 parts
by weight of a silicon nitride powder (Si3N4), 5 parts
by weight of Y503 and 5 parts by weight of MgAl;04,
each as a sintering aid, was admixed with 15 wt% of TiC
particles, 10 wt% of TiN particles, 10 wt% of WC

25 particles, 10 wt% of B4C particles, and 15 wt% of TiBj
particles respectively. Each blend was hot-pressed in a

nitrogen atmosphere under a pressure of 30 MPa. Then,



722 opening outwardly at the |lower part so that the elastic force of the
ends 721 and 722 for pressing the - B2 - guide nenbers 231 and 232
beconmes | arger as the upper portion of each of the guide nmenbers 231 and
232. A pair of brake shoes 741 and 742 face each other between the guide
menbers 231 and 232 and the under 5 part of the brake shoes 741 and 742
I s superposed on the | ower stopper plate 17.  Each of the brake shoes 741
and 742 has a braking face extending in a v tical direction and a shape of
a square trapezoidal pole. Al though the brake shoes 741 and 742 may take

on’the br aki ng. f Bt e, PYRAAT TR yi b i P0G 12 (het QBHET TR Satr e
braki ng Tace. oi A The: COEETICt 6 Hodlt (1500 %Jﬁlqlsnl% Bed s Pl s
4). Referring no‘%itolfln%?'fc;}? k?cﬂ:%ém? aarmj altﬁué]&ess of 4.5 mm, were
prepared by machining the sintered body. As illustrated
5 in FIGS. 23A and 23B, a braking piece 91 was inserted
into a through hole 93 in the form of a conical
trapezoid of a stainless steel supporting block 92 in
the form of a square pole. This structure was combined
with a stainless steel supporting body 94 in the form
10 of a square pole in such a manner that the bottom
surface of the braking piece 91 abuts against the
supporting body 94. Thereafter, the braking piece 891
was threadably attached to the supporting body 94 using
screws 95 at four corners of the supporting block 92 in
15 such a manner that the sliding face (braking face)
projects from the surface of the supporting block 92 by
a height of 500 um. The test member was subjected to
an inertial friction test according to the following
procedure.
20 Two test members each having braking piece arrange
each other a disk-like member of 55400, served as a
rail material in such a manner that the braking pieces
of the test members faces with the both circular face
of the disk like member, respectively. The two test
25 members were caused to pinch the rotating disk, and the
measurements of pressing force, frictional force and

number of rotations were conducted until the rotation



FIG 18, the function of the device for emergency stop incorporated into an
elevator of FIG 1 and 2 is expl ained bel ow. 20 As shown in FIG
16, while the elevator is operated in a normal way, the opposed braking
faces of a pair of brake shoes 741 and 742 are positioned holding a
predeterm ned di stance fromthe projection of the rail 4. Because of this

positioning, the slow ng 25 down of the fﬁge_z by neans of the device
for elevator energency stop is not effected. anwhile, if the rope 3 of
FIG 1 is cut due to - 53 - the trouble of the elevator, a so-called

ener gency state oc urs ere the cage 2 ch will. be ele ted by the Jope
3, will fall. %w% V\go‘ﬁnfgﬂl st ﬂ%e‘gp\ggﬂ QAT (S a/%l%l%:}ﬁl

' nked to"the Cagg 2,5 the a%\s%%hgf'aew& 206"G0A s « B0 HESCRDEc e Lhut N

speed adjuster 8 Rt 8Ct§7F “The descen I Ng® spee rope exceeds a
preset speed, the defechlpdssbgndt &fevator having a speed of 1250 m/min.

The operation was repeated three times, and the state

5 of the test members (braking pieces in particular) was
observed at the first operation and at the third
operation. The results are indicated in Table 5.

Test members of another construction were prepared

in the following way. As illustrated in FIGS. 24A and

10 24B, a braking piece 91 was inserted into a through
hole 93 in the form of a conical trapezoid of a
stainless steel supporting block 92 in the form of a
square pole via a conical cylinder body (buffering
material) 96 made of a heat resistant silicon carbide

15 long fiber cloth. This structure was combined with a
stainless steel supporting body 94 in the form of a
square pole in such a manner that the bottom surface of
the braking piece 91 abuts against the supporting body
94 via a sheet (buffering material) 97 made of a heat

20 resistant silicon carbide long fiber cloth. Thereafter,
the braking piece 91 was threadably attached to the
supporting body 94 using screws 95 driven through the
sheet 97 at four corners of the supporting block 92 in
such a manner that the sliding face (braking face)

25 projects from the surface of the supporting block 92 by
a height of 500 pum. The test member was subjected to

the same inertial friction test as described in the



transmtted to the gripping nenber 14 to cause it to grip the speed

adj uster rope 6. If the speed adjuster 10 rope 6 is gripped in the
above-descri bed way, the first lever 9 and the second | ever 10 each engaged
wi th the engagi ng nmenber 5, which is secured to a position mdway wthin
the length of the rope, pull the pulling wires 12 and 13. 15 | f
the pulling wires 12 and 13 are pulled, as §n$wn in FIG 18, a pair of the
brake shoes 741 and 742 of a pair of devices Tor energency stop 71 are
pul |l ed upward al ong the inclined surface of the guide nenbers 231 and 232

resisting the elastic forgce that tends to_2Q . _.bring the ends . 721 and 722
clogerltg each(néhéve'A§7 EOEF§R§l§W5e§f?%flﬁﬁdoﬁhf%aFgepEﬁﬂgdn@bﬁgfﬁ, a

port fon of the r 11 4 Peckted's e The A TRom THEth o AL 731 anc
(a2, Decores =0 SRS in miflcl 1B PR LML eR (R e feces) |
el astic menber 73 ddse {6 tdea MO G HFE®pdrhtion. The results are

5 also indicated in Table 5.

Further, test members comprising the same sintered
body and having the same construction as in FIGS. 24A
and 24B were prepared, except that the prepared test
members had a braking piece 91 having grid-like grooves

10 with a depth of 0.2 mm and a pitch of 1.0 mm on the
sliding face as shown in FIGS. 25A and 25B. The test
member was subjected to the same inertial friction test
as described in the above. The coefficient of friction
of the sliding face as well as the state of the test

15 members (braking pieces in particular) were observed at
the first operation and at the third operation. The
results are also indicated in Table 5.

Comparative Example 20

A sintered body was prepared by hot-pressing a

20 powder blend consisting of 90 parts by weight of a
silicon nitride powder (Si3Ng4), 5 parts by weight of
Y503 and 5 parts by weight of MgAl;04, each as a
sintering aid, in a nitrogen atmosphere under a
pressure of 30 MPa. Thereafter, a braking pieces having

25 a form of a conical trapezoid and the same size as that
of Example 60 was prepared by machining the sintered

body. A test member having the same construction as in



- 54 - this case, if the elastic force by the elastic nenber to the guide
menbers 231 and 232 is uniform the nonment of force to be applied to the
rail 4 for pulling up the brake shoes 741 and 742 nay be localized to the
| ower 5 part thereof. For this reason, the area, which actually
contributes to the sliding on the rail, of the brake shoes 741 and 742 may
decrease. Fromthe above-nentioned viewpoint,, as illustrated in FIG 17,
the use of the elastic nenber 73, which has M - a U-shaped top and a

| ower part at the ends 721 and 722 opened outwardly so that the elastic
force of the ends 721 and 722 for pressing the quide nenbers 231 and, 232
becomes | arger adi®e feraBbriiBivat RERRRRC the WARR Yenbit LRk
232, makes it possible to provide 15 a pressing force t he gui de
nmembers 231 and BFT%o t é‘eb(r%ﬁﬁ §‘ﬁ5‘€§r7ﬁ’fsaﬁb‘%?ff & 53‘% 5& g pul | ed
upward in such a Jannefs f Wal, iie Pressi N, fIee. HEcTEs LRALaglofs, i,
pressi ng point ri'ses. teordi ngly, e proj ected portTion o e rail can

gizpi gched by the gl rici&itl 1§ A AK fUh IR aHLls 1N MY 2K ShogsedAL and

5 the state of the test members (braking pieces in
particular) were observed at the first operation and at
the third operation. The results are also indicated in
Table 5. In Table 5, slight cracks means that cracks
occur only on the surface of the braking piece, while

10 sigﬁificant cracks means that cracks occur from the

surface in the direction of depth.



generate a large frictional force between the brake shoes 741 and 742 and
the projected portion of the rail 4 and thus the falling cage 2 can be

sl owed down and stopped. 25 The incorporation into a device for
energency stop 71 of the elastic nenber 73, which is constructed such that
the elastic force of the ends 721 and 722 for 55 pressing the guide

menbers 231 and 232 becones | arger as thq_upfgr portion of each of the
0 e

gui de nmenbers 231 and 232, neke it possible nl arge the area between the

brake shoes 741 [an§i 74Zand the projectiedyportionS of trheyjrail 4.
Therefore the frjictional force between |tBe brakeZshqges| 781 gnd §§2 and the
projected portigngof the rail 4 ircreaseg ar the| eljastfie| ngnberg 73 may be
downsi zed if the Same sliding property |as hilt herdip ils lé&bired A0
The device for gnefgency stop prepaged {bY|the irféprdorat?jon [therkin of an
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constructed such that the pressing force becones |arger as the pressing
point rises, is not limted to the construction illustrated in FIG 16.
And, the outside 15 of guide nmenber nmay be provided with a plurality of
el astic nenbers in such a manner that a larger elastic force is exerted as
the pressing point rises. For exanple, as illustrated in FIG 19, a device
for enmergency stop 81 may be prepared by in§§rthg into 20 a space
defined by a pair of supporting plates 151 and 152 and by a pair of stopper

plates 16 and 17, a firpgtTetastitc menber [767hayvig maped top and ends
751 and 752 capabl e of ppgning. The inneri $urfiace gn tihe|nei ghbor hood of
the ends 751 and 752 of|tfje first 25 eg stjc ngwber 6 abuts agai nst
| ower side of the outer %pteral side of tihe|gul de senider$ 231 and 232. A
second el astic menber 7B8-dis inserted intd Yhe spacd|in sich - 56 - a
manner that the inner sufflace in The nei ghdor hood ¥f tlhe{ends 771 and 772
i i ™ d @
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outer lateral side of the guide nenbers 231 and 232. The second el astic
menber 78 has a U shaped top, ends 5 771 and 772 capabl e of opening and
an elastic force greater than that of the first elastic nenber 76. In the
device for energency stop 81 having such a construction, where a first

el astic nenber 76 is positioned on the |ower side of the outer |ateral side
10 of the guide nenbers 231 and 232 and a second el astic nenber 78

whi ch has an elastic force greater than that 5f the first elastic nenber 76
is positioned on the upper side of the surfaces of the guide nmenbers 231

d 232, if d by._th | asti 7 78, the 1 i de
ﬁgnbers 2%1 QLSSEEZ cgﬁspgsgﬂg rééa&%gpgiﬁe gP%E rgﬁ&gg gﬂf%§n8f7ggla )
i f i 1 h i ot .rises en the
D ake Shoes 741 EATRESETES L8] 38" cBRbRE RLGREHOPRBRER 1RhERCENCe of “the

device for emergepg C§589|zﬂaeftﬁéc5r3ﬁiP5ZP%§tfﬁ£ ?E§§§§%9b8 to relax the

nonment of force to be applied to the rai e br oes 741 and 742
from concentrati ofgi@piBe2bowerndar teddief Rofertnd df #:5 POSSI bl& ! 316@&412,63

the state where the entire braking face of the brake shoes 741 and 742 is
brought int® a lower than the coefficients of friction of the braking
parts of Examples shown in Tables 1 to 4. This is
because the experiments were conducted on the braking
parts of Examples 60 to 74 on the assumption that the
cage was falling at 1250 m/min, which is a very high
10 speed.

Also, it can be seen that none of the braking
pieces of test members of Examples 60 to 74 and of the
braking piece of the test member of Comparative
Example 20 cracks at the first operation of the

15 inertial friction test.

Particularly, the braking pieces of test members,
which utilize the buffering material, of Examples 61,
62, 64, 65, 67, 68, 70, 71, 73 and 74 are entirely free
of cracks, thereby indicating a high level of braking

20 action. Also, it can be seen that the braking pieces of
test members, which have grid-like grooves on the
sliding face, of Examples 62, 65, 68, 71 and 74 have
a higher coefficient of friction.

Further, brake shoes each having braking piece as

25 shown in FIGS. 9A and 9B through FIGS. 12A and 12B were
prepared. The braking piece of each of the brake shoes

was prepared from sintered bodies containing,



25 sliding contact with the rail 4 thereby enabling a larger frictional
force to be exerted between the brake shoes 741 and 742 and the rail 4.

- 57 - Preferred enbodi nents of the present invention are given bel ow
Exanples 1 - 32 and Conparative Exanples 1 - 12 An inertial friction test
was conducted by 5 bringing a conposite material for braking piece,

whi ch consisted of a ceram c base nateri al a?$ silicon carbi de whisker
(Siow) and/or silicon carbide platelet (SiCp as indicated in Tables 1 and
2, into a sliding contact with a rail. In this case the sialon 10 used

32) whore 2 was SSoRRY EhYORE" o BLEEd T BhE ORBRHET OB AN BEPSP SN -

Al ny th

fol Fou %GL;LnE‘PdP%%ﬂQ&LPQ{ Ho %ra%%%%%%%%%WMS%C?EQ”SEG%?”M into a
pi n-shaped test pb§f€1éng)’aM@ 18 #5400¢ TiBy particles. The brake

shoes were incorporated into the devices for elevator
5 emergency stop shown in FIGS. 1, 2 and 8. Then, the
state of emergency stop was observed by dropping the
cage at a speed of 1250 m/min by cutting the rope. As
a result, because of the friction between a pair of
brake shoe and the rail, the cage slowed down and
10 stopped within the fall of 30 m in the case of any one
of the devices for elevator emergency stop.
Examples 75 - 84
First, powder was prepared which consisted of
90 parts by weight of silicon nitride (Si3Nyg) powder,
15 5 parts by weight of Y503 and 5 parts by weight of
MgAl904. Five portions were made of the powder thus
prepared. TiC particles, TiN particles, WC particles,
B4C particles and TiBjp particles all having an average
diameter of 50 um, were mixed with the five portions of
20 the power, in prescribed amounts. As a result, five
mixing powders were obtained. Each mixing powder was
hot-pressed in a nitrogen atmosphere under a pressure
of 30 MPa. Then, five kinds of braking pieces, each in
the form of a conical trapezoid having a diameter of
25 15 mm for sliding face, a diameter of 17 mm for bottom
and a thickness of 4.5 mm, were prepared by machining

the sintered body. 1In the braking pieces, TiC



as a material for rail was fornmed into a disk-shaped test piece (TP2). The
test was conducted in such a manner that the tip of the test piece TP1 was
pressed against the circular face of a rotating test piece TP2 20 and

t he neasurenents of pressing force, frictional force and nunber of
rotations were conducted until the rotation slowed down and stopped and the
correl ation between the frictional speed and,the coefficient of friction
was i nvestigated. The testing condition was 5 "~ set up on the basis of a
wor ki ng condition of a device for energency stop of elevator having a speed

f 800 mm d the | oad .chosen, such that a facjal - 58 - pressure
of 20 MPa was. or REEHCYAF 1alil(PRERIFIET erfC RATFEieon BeCBRFFLPLSRAl

speed of 750 mimp_ | lately.after the start_of .sliding_and the_values of
coefficient of fr?%??@%g%iﬁa gl%{e% Y?¥%t$%%%?r%% et 52" am%?ngoafn?hi Care

' ndi cated in Tablgs dp@nfl,2nel Ped 2B CPadg MY ProkCERE 720 DL CRLEY val ues

of coefficient of
depth of 0.5 mm (about 11% of the total thickness),

5 respectively. Thereafter, test members as illustrated
in FIGS. 23A and 23B were prepared by using these
braking pieces. The test members were subjected to the
same inertial friction test as in the case of
Example 60, and the coefficient of friction of the

10 sliding face as well as the state of the test members
(braking pieces in particular) were observed at the
first operation and at the third operation. The results
are indicated in Table 6.

Further, five kinds of braking pieces, each in the

15 form of a conical trapezoid having a diameter of 15mm
for sliding face, a diameter of 17 mm for bottom and a
thickness of 4.5 mm, were prepared by machining the
sintered body. In these braking pieces TiC particles,
TiN particles, WC particles, B4C particles, and TiBj

20 particles were dispersed in an amount of 10 to 15 wt%
in the region ranging from the surface to a depth of
0.5 mm (about 11% of the total thickness), respectively.
In addition, each braking pieces had grid-like grooves
with a depth of 0.2 mm and a pitch of 1.5 mm on the

25 sliding face. Thereafter, by use of these braking
pieces, test members as illustrated in FIGS. 25A and

25B were prepared. The test members were subjected to



friction at a frictional speed of 750 mMmn immedi ately after the start of
sliding, while [err]400 indicates values of friction neasured m dway at a
frictional speed of 10 400 mMmn. In addition, the change in the
coefficient of friction in the period of fromthe start of friction to stop
was exam ned for the conposite material for braking piece of Exanple 1
indicated in Table 1 and for 15 the conggsite material for braking

pi ece of Conparative Exanple 1 indicated in Table 2. And, the results are
shown in FIG 20. - - Table 1 Ceramc

59
Lorr] 750 [orr)ibD ERRpiaertaRorsighibhy EhEENMCUERETngH, th 580"

[err] 750 [err]

Eééggle io_OOSi3%5%ge,18p§8the19089fic9eﬁg of0£29P13mPLe Fne s%&ayﬁg

face as well as the state of the test members (braking
pieces in particular) were observed at the first
5 operation and at the third operation. The results are
also indicated in Table 6.
In Table 6, slight cracks means that cracks occur
only on the surface of the braking piece, while
significant cracks means that cracks occur from the

10 surface in the direction of depth.
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- 60 - Table 2 Ceram c Coefficient Base Si Cw

SiCpl of Friction Material (W% (wt % [err] 750 [err] 400 Exanple 25
Si al on 10. 00 5. 00 0.52 0. 53 Exanpl e 26 Si al on 10. 00 10. 00
0.55 0.55 Exanple 27 Si al on 15. 00 10.00 0.54 0.54 Exanple 28

Si al on 20.00 20.00 0.55 0. 53 Exanpl e 29 Si al on 15. 00 -
0.53 0.51 Exanple 30 Si al on - % .00_ 0.53 0.54 Exanple 31
Si al on 5. 00 10. 00 0. 55 0.55 Exanple Si al on 10. 00 15. 00
0.55 0.52 Conparative Si[err]Nerr] 5.00 5.00 0. 43 0.31

%éggle 0.40 028 Exaflr’rfglmgolf‘béoerrpé?éit o&egc}l ar[asge\heﬁ[}a%][tq{g]g%“g -
0.41 0.30 Exanp&)ge%egorg%art%tei @st I\ie%[b%rrrs] of EJx%m%Qe 7%',0077, 7(27,4%1 S

and B3 exhibit a high coefficient of friction
equivalent to that of the braking pieces of the test

5 members of Example 60, 63, 66, 69 and 72 which use the
same composite particles (ceramic particles), dispersed
throughout the entire thickness, respectively. Besides,
whereas the braking pieces of the test pieces of
Example 60, 63, 66, 69 and 72 which develop cracks in

10 the braking piece using no buffering material in the
depth direction at the third operation of the inertial
friction test, the braking pieces of the test pieces of
Example 75, 77, 79, 81 and 83 exhibit cracks only on
the surface at the third operation of the inertial

15 friction test. This is, because composite particles
such as TiC particles are dispersed only in the surface
layer that needs to impart a high coefficient of
friction in the braking pieces of the test members of
Example 75, 77, 79, 81 and 83, while the region of the

20 braking piece, which comprises.Si3N4 and contains none
of the dispersed composite particles, has the impact
resistance enhanced.

Also, it can be seen from the Table 6 that none

of the braking pieces of test members of Examples 76,

25 78, 80, 82 and B4 develops any crack even at the third
operation of the inertial friction test and that the

braking pieces themselves have a high coefficient of



Exanpl e 4 Conparative TiB[err] - 10.00 0.45 0.30 Exanple 5
Conparative Ti Bl err] 5.00 - 0. 47 0. 32 Exanple 6
Conparative sic 10. 00 5.00 0.44 0.29 Exanple 7 Conparative
Conpar ati ve sic - 10.00 0.45 0.30 Exanple 8 Conparative

0 Exanple 90 Conparative Sialon - 5.00 0. 50 0. 37
Conparative Sial on _ 10. 00 8.5@83 0-39 Exanple 11 Conparative
Si al on 5.00 - 0. 48 0. 38 Exanple 12 - 61 -

10

15

20

25

friction and have a high braking function.

Further, brake shoes as illustrated in FIGS. %A
and 9B through FIGS. 12A and 12B were prepared by using
braking pieces. In the braking pieces, TiC particles,
TiN particles, WC particles, ByC particles, and TiBj
particles were dispersed in an amount of 10 to 15 wt%
in the region ranging from the surface to a depth of
0.5 mm of the braking piece, respectively. In addition,
the aforementioned grid-like grooves were formed on the
sliding face of each of the braking pieces. The brake
shoes were inéorporated into the devices for elevator
emergency stop shown in FIGS. 1, 2 and 8. Then, the
state of emergency stop was observed by dropping the
cage at a speed of 1250 m/min by cutting the rope. As a
result, because of the friction between a pair of brake
shoe and the rail, the cage slowed down and stopped
within the fall of 30 m in the case of any one of the
devices for elevator emergency stop.

Examples 85 - 94

First, powder was prepared which consisted of
90 parts by weight of silicon nitride (Si3N4) powder,

5 parts by weight of Y903 and 5 parts by weight of
MgAl,04. Five portions were made of the powder thus
prepared. TiC particles, TiN particles, WC particles,
B4C particles and TiBj particles, all having an average
diameter of 50 ium, were mixed with the five portions of

the powder, in prescribed amounts. As a result, five



From Tables 1 and 2 and FIG 20, it can be seen that all of the conposite
materials for braking piece of Exanples 1 to 32 have high coefficients of
friction, which do not change, and therefore have excellent 5

frictional properties. Particularly, sialon has a high coefficient of
friction even if it is used alone. Further, pairs of brake shoes were _
prepared by arrangi ng braking pieces, which @Ere_pach made of the conposite
materials for braking piece of 10 Exanples 1 to 32, on the braking face
side of a brake body nade of ductile cast iron. The brake shoes were

[ dint | f I {or. r cy. stop.shown in FIGS. 1

toca Phan: the SPEPEnErELABe e wErE SRELLEEE] JHNTh, w?mpmte{ it Eage
15 1. b | t esu ecause

o The triction bigtBROs B tn by EHELLOG Lend OB e Mnfiek PR bhas S ER ey

down and st opped %\%tj;n@ nyphe frlq.{/énpftép Qnﬁwlkﬁs&}gﬁq ??i;e@&d %ﬁ}ggﬁ%;ve

Exanples 13 - 18 ninerti riction tes s.coh
bringing a conposihe pBERrbAl af O@6nbEaKi Haph£SLd M ERgCaANgi shedepf o2

ceram c base material and silicon

5 15 mm for sliding face, a diameter of 17 mm for bottom
and a thickness of 4.5 mm, were prepared by machining
the sintered body. In the braking pieces, wherein TiC
particles, TiN particles, WC particles, By4C particles,
and TiBj; particles, were dispersed in an amount of 10

10 to 15 wt% in the region ranging from the surface to a
depth of 0.225 mm (5% of the total thickness) and to
a depth of 1.26 mm (28% of the total thickness}),
respectively. In addition grid-like grooves with a
depth of 0.2 mm and a pitch of 1.5 mm were formed on

15 the sliding face of each of the braking pieces.
Thereafter, by use of these braking pieces, test
members as illustrated in FIGS. 25A and 25B were
prepared. The test members were subjected to the same
inertial friction test as described in the above, and

20 the coefficient of friction of the sliding face as well
as the state of the test members (braking pieces in
particular) were observed at the first operation and at
the third operation. The results are also indicated in
Table 7. Table 7 includes the results of Examples 76,

25 78, 80, 82 and 84, too.

In Table 7, slight cracks means that cracks occur

only on the surface of the braking piece.



and fi ber
into a
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I n such a manner that
pressing force,

nst the circular face of a

f 5

a sliding contact with arail.

%

was forned

nment s

rail

f or

into 25

The test was conducted

for braking pieces was forned into a pin-shaped test piece

whil e SS400 as a materi al

car bi de whi sker (SiCw) and/or silicon carbide platelet (SiCpl),
di sk-shaped test piece (TP2).

the tip of the test piece TPl was pressed ag
rotating test piece TP2 and the neasure

as indicated in Tables 3 and 4,

Each materi al

(TP1),
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Val ues of coefficient of friction at a frictional speed 15 ~of 750 mmn
i medi ately after the start of sliding and the values of coefficient of
friction mdway at a frictional speed of 400 mnmin are indicated in Tables
3 and 4. In Tables 3 and 4, [err] 750 indicates values of coefficient of
friction at a frictional speed of 20 750 mmn i mediately after the
start of sliding, while [err]400 indicates vgkueq_of friction neasured

m dway at a frictional speed of 400 m m n. - 63 - [err] - 64 -
[err]

From Table 7, it can be seen that the crack
formation is limited to the surface at the third
operation of the inertial friction test for the test
members of Examples 86, 88, 90, 92 and 94 where use is

5 made of a buffering material and of a braking piece in
which composite particles such as TiC particles, were
dispersed only in the surface layer having a thickness
of 28 % of the total thickness.

Also, in the case of the test members of

10 Examples 76, B5, 78, 87, 80, 89, 82, 91, 84 and 93 used
a buffering material and braking piece which has grid-

- like grooves in the sliding face and in which composite

particles such as TiC particles, TiN particles, WC
particles, B4C particles and TiB; particles were

15 dispersed only in the surface layer having a thickness
of about 11% or 5% of the total thickness, each the
braking piece is entirely free of cracks even after the
third operation of the inertial friction test. In
addition each the braking piece itself has a high

20 coefficient of friction and a high braking function.

Further, brake shoes as illustrated in FIGS. 9A
and 9B through FIGS. 12A and 12B were prepared by use
of braking pieces. In the braking pieces, TiC particles,
TiN particles, WC particles, B4C particles, and TiBj

25 | particles were dispersed in an amount of 10 to 15 wt$
in the region ranging from the surface to a depth of

0.225 mm (about 5 % of the total thickness) of the



- 65 - [err] - 66 - FromTables 3 and 4, it can be seen
that all of the conposite nmaterials for braking piece of Exanples 33 to 57
have hi gh coefficients of friction, which do not change, and therefore have
excellent 5 frictional properties as well as good nmechanical strength
free of cracking. Further, pairs of brake shoes were prepared by arrangi ng
br aki ng pi eces, which were each nade of the &ﬁnpgsite materials for braking
pi ece of Exanples 33 to 10 57, on the braking face side of a brake body
made of ductile cast iron. The brake shoes were incorporated into the

device for elevator_.energency stop shown,in, Fl Ldf & oahen i he state
of energency st opbrﬁ'/\%%lrb%g%ﬁl % b %ﬁ%%%?ﬂée]t%écﬁggea é:f)ltalosrbeeecﬁ c;’f %3‘% n
égi ¢ of b%rg‘;;t;ﬂ&%ﬁ%«é ?!E%dr%ﬁ??glf%lgé%}om?gga&ﬁetﬁé LPeqfRgCELOD, befeen a
brake shoes were incorporated into the devices for
elevator emergency stop shown in FIGS. 1, 2 and 8. Then,
5 the state of emergency stop was observed by dropping
the cage at a speed of 1250 m/min by cutting the rope.
As a result, because of the friction between a pair of
brake shoe and the rail, the cage slowed down and
stopped within the fall of 30 m in the case of any one
10 of the devices for elevator emergency stop.
Example 95
A silicon nitride powder contained 5 wt% of Y503
and 5 wt% of MgAlp04, each as a sintering aid, was hot-
pressed for one hour in a nitrogen atmosphere under a
15 condition of 1700C and 300 kg/cm? to produce a plate-
like sintered body. Subsequently, the sintered body was
NC machined into braking pieces of the constructions as
illustrated in FIG. 13A and 13B having pyramid-shaped
projections regularly arranged.
20 Example 96
A silicon nitride powder, contained 5 wt% of Y503
and 5 wt% of MgAl;04, each as a sintering aid, was
hot-pressed for one hour in a nitrogen atmosphere under
a condition of 1700C and 300 kg/cm2 to produce a
25 plate-like sintered body. Subsequently, the sintered
body was NC machined into braking pieces of the

constructions as illustrated in FIGS. 14A and 14B



cage slowed down and stopped within the fall of 30 m Exanple 58 A braking
pi ece having a construction illustrated 20 in FIGS. 5A and 5B was
prepared in the following way. A silicon nitride powder contained 5 wt%
Y203 and 2 wt% Al[err]Jerr] as sintering aids, was adm xed with 30 w % of
a silicon carbide long fibers (SCS-6 avail able from TEXTRON Co., Ltd.), in

such a manner that the fibers 25 orienteg vertical to the surface of
the plate-like final product. Each of the lo 8 fibers has heat resistance
to a tenperature exceeding 1700[err]C and a high - 67 - coefficient of
friction. The resuyultant ? s hot - pressed one hour in a nitrogen
at nospher e under ¥6H§|§a5ﬁ &F 196BFaFYLENGRECS OPESﬂéﬁféPPF gsgularly
manuf acture a brakin An inertial friction test was
conduct ed by brinﬁfﬁgngﬁ braklng pi ece of Exanple 58 into a sliding

contact with a rail. That ;ig. 3R 2302084 £ &3t aﬁgcgonducted by

bringing braking pieces of Examples 95 and 96 into a
5 sliding contact with a rail. That is, a pin-shaped test
piece (TP;) for braking piece was formed so that the
projections were present at the tip face, while §S400
as a material for rail was formed into a disk-shaped
test piece (TPy). The test was conducted in such a
10 manner that the tip of the test piece TP; was pressed
against the circular face of a rotating test piece TP,
and the measurements of pressing force, frictional
force and number of rotations were conducted until the
rotation slowed down and stopped and the relative wear
15 amount after test of the pin-shaped test piece was
investigated. The results are shown in FIGS. 26 and 27.
The FIGS. 26 and 27 show the results of Comparative
Example 19, too.
From FIG. 26, it can be seen that, relative to the
20 material for brake of Comparative Example 19, the
braking pieces of Example 95 and 96 exhibit a higher
coefficient of friction from the point immediately
after the start of friction and the coefficient becomes
further stabilized in the period of from the start of
25 the test to the stop. Also, from FIG. 27, it can be
seen that, relative to the material for brake of

Comparative Example 19, the braking pieces of



(TP1) for braking part was formed so that the silicon carbide Iong fibers
are oriented vertical to the 10 surface of the tip, while SS400 as a
material for rail was formed into a disk-shaped test piece (TP2). The test
was conducted in such a manner that the tip of the test piece TPl was
pressed against the circular face of a rotating test piece TP2 and the
measurenments of 15 pressing force, frjctéPnaL_force and nunber of
rotations were conducted until the rotation owed down and stopped. and the
relati ve wear amount after test of the pin-shaped test piece was

i nvesti gated. The re_sho in,E .21 and 22. The test conditions
wer e 20g set ug&gggg%gogstﬁﬁgmégkFﬁ&lggﬁgPF%B?ﬁOBE:H?6§VLFé;%O;iszszt22

energency stop of Lan eyat -hav a d of mn. )

shom?the change iﬁgtﬁggc%gggﬁéi%nkgg Fipgﬁlon in the period of fromstart

of friction 1o 'stop angythfekel Bhhxe WHRE-ATIUNLS1ACLen 25 ;, piRSt gh the
pi n-shaped test piece, respectively, obtained by conducting”sim [rar sts
using a pin-shapedngess Bhec8ghPEIEBIC19h GRSt 1bB0N wdi@Nre S SPTMATALL Ve
5 of braking pieces of Examples 95 and 96. The brake
shoes were incorporated into the devices for elevator
emergency stop shown in FIGS. 1, 2 and 8. Then, the
state of emergency stop was observed by dropping the
cage at a speed of 1250 m/min by cutting the rope. Aas a
10 result, because of the friction between a pair of brake
shoe and the rail, the cage slowed down and stopped
within the fall of 30 m in the case of any one of the
devices for elevator emergency stop.
Examples 97 - 100
15 Pairs of brake shoes were prepared by arranging
braking pieces made of composite materials of
Examples 3, 11, 19 and 27 on the braking face side of a
brake body made of ductile cast iron. The pairs of
brake shoes were incorporated into the devices for
20 -elevator emergency stop 71 shown in FIG. 16. Then, the
state of emergency stop was observed by dropping the
cage at a speed of 1250 m/min by cutting the rope. Aas a
result, because of the friction between a pair of brake
shoes and the rail, the cage slowed down and stopped
25 within the fall of 30 m in the case of any one of the
devices for elevator emergency stop. After the

emergency stop, the brake shoes were taken out of the



- 68 - Exanple 19. FromFIG 21, it can be seen that, conparing with the
material for braking piece of Conparative Exanple 19, the braking piece of
Exanpl e 58 exhibits 5 a higher coefficient of friction fromthe point

i medi ately after the start of friction and the coefficient becomes further
stabilized in the period of fromthe start of the test to the stop. Al so,
based on FIG 22, conparing with the nateri for braking piece 10 of
Conpar ative Exanple 19, the braking piece of Exanple 19 exhibits better
property with respect to the relative wear anount. Further, a pair of brake

h d. b ' br aki ' f Ex le 58 th
braking 15 fARGISY dECbr SHEETERSY OHVP e of MGURT T BN RE ST FBN" Tfie
br ak h | t | 0§ | t
hown in P oS PRECEFIR SR ¥ A Rt B E e ARy

droppi ng the cage,a é‘fsﬂﬁédb}?ék%g?mg%é@é‘s bﬁ(a&UA]E{PQcéhfn&QEStiRQ that/S @

result, because of the friction napar o
entire surface of the braking piece including upper

5 portion and lower portion contacted the projected
portion of the rail.
Examples 101 - 105

Pairs of brake shoes as illustrated in FIGS. %A

and 9B, were prepared by use of braking pieces of

10 Examples 62, 65, 68, 71 and 74. The pairs of brake
shoes were incorporated into the devices for elevator
emergency stop 81 as shown in FIG. 19. Then, the state
of emergency stop was examined by dropping the cage at
a speed of 1250 m/min by cutting the rope. As a result,

15 because of the friction between a pair of brake shoes
and the rail, the cage slowed down and stopped within
the fall of 30 m in the case of any one of the devices
for elevator emergency stop. After the emergency stop,
the brake shoes were taken out of the device for

20 emergency stop, and the braking pieces were observed.
According to the result of the observation, each of the
braking pieces had a trace indicating that all of the
plural projections of braking pieces contacted the
projected portion of the rail.

25 As explained in the above, according to the
present invention there is provided a brake shoe for

elevator emergency stop which has a heat resistance



brake shoe and the rail, the cage sl owed down and stopped within the fall
of 30 m Exanple 59 A braking piece having a construction illustrated 25

in FIGS. 6A and 6B was prepared in the following way. A silicon nitride
powder contained 5 w % Y203 and 5 wt % MyAl[err]O[err] as sintering aids was
adm xed with 30 wt % of - 69 - yarn made by bundling hundreds of

Ni cal on fibers (available from N ppon Carbogle., Ltd.) each having a

di aneter of about 10 [err]min such a nehner-“thait the yarn oriented
vertical to the surface of the plate-like 5 final product. The

resul tant powder was hot-pressed for one hoyr in_a.nitrogen atnosphere
under a conditi of%of f@ﬁ'@ﬁéﬁFPéeaﬁHaﬁoﬁxﬁﬁﬁaﬁ{ éproﬁ (?cf‘%‘%?ﬁ]acq%r% a braking

pece. 0 Tert oL abliehbanLeg! cumsrendi 24 b bnladl gt he Draking
pin-shaped test piece)ElRlhef90 B AKERGRALL ¥BS LRNTPL30 Wi, REeYarn
condition of high speed and high stress.

5 Further, according to the present invention there
is provided a brake shoe for elevator emergency stop
which has a heat resistance to a temperature that
exceeds 1000C as well as a stabilized high coefficient
of friction, an excellent impact resistance and a

10 stabilized braking'property even under the condition of
high speed and high stress.

Further, according to the present invention there
is provided a device for elevator emergency stop where
the cage can be securely slowed down and stopped

15 without causing seizure on the rail, at the time when
the cage of the elevator is caused to fall due to the
breakdown of the elevating means of the elevator.

Further, according to the present invention there
is provided a device for elevator emergency stop where

20 a stabilized -braking property can be exhibited without
causing seizure on the rail and the cage can be
securely slowed down and stopped at the time when the
cage of the elevator is caused to fall due to the
breakdown of the elevating means of the elevator.

25 Still further, according to the present invention
there is provided an elevator with an emergency stop

function where the cage can be securely slowed down and



oriented vertical to the surface of the tip, while SS400 as a material for
rail was forned into a disk- shaped test piece (TP2). The test was
conducted in such 15 a manner that the tip of the test piece TPl was
pressed against the circular face of a rotating test piece TP2 and the
measurenents of pressing force, frictional force and nunber of rotations
were conducted until the rotation slomed_dogg and stopped and the relative
wear 20 anount after test of the pin-shaped test piece was
investigated. The results confirmed that a high coefficient of friction and

| ow | evel of t, t d th 8,
Further . & pair BECBEARS "B GuGAY ST BpaFaA By 28 C1 ZPidnditnG ! el
f Exanpl f f
Quctite cast i roRmein et aké;%s B B RIS R B PR S ReCt
- 70 - elevator egprgeucy gh‘%‘% 'e'ie":z'a@ng melnd ofN@fhe EAGVELALE Of

energency stop was observe r oppi ng
Addltlonal advantages and modifications will

5 readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

10 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalent.



the cage at a speed of 800 mmn by cutting the rope. As a result, because

of the friction between a pair of 5 brake shoe and the raijl f;.EeJage
sl omﬂlﬁﬂm“ ped within the fall of 30 m Ex HERT-HAAB 23A
is Gt ﬁﬂmﬁm test nenber enployed in the fol @&gﬁs’g Fxanml es 60 to
94. FIG 23B"is®a 10 cross-sectional view taken l'ine

XXITIB - XXITIB of FIG 23A FIG 24Ais_a I?r%ont vi ew of anot her test
menber enpl oyed in the foll ow ng Exanples 6 094. FIG 24Bis a
cross-sectional view taken through reference line XXIVB - XXIVB of FIG

24A. 15 FIG 25A is a front view of yggpgtgg her test nenber enployed in
Exanples 60 to 94. And, FIG 25B is a cross- I onal view taken through

reference |ine XXVB - f FIG _,25A, First, five Kki f_ si.ntered
bodi es were prepared Z%(XV% %lrr‘—i‘ktehéc’hl 51 Ifgvﬂ ﬁge\}’&}?"\é ﬁmﬁo@%en%yc%’r%pgti ng of

o U051 SnRle S U R, TR (Suiang 88 Sy g o,
‘Q?S\A?;dm xed W t hplGiwié fi el R dfd L Saitd BrRHg i P idL] es, 10 wt %
5 wherein said braking piece is made of a composite
material containing a ceramic base material selected
from the group consisting of silicon nitride, titanium
boride, sialon and silicon carbide, and no less than
10 wt% of at least one ceramic material selected from-
10 the group consisting of a silicon carbide whisker and
a silicon carbide platelet.

2. The brake shoe according to claim 1, wherein
said braking piece further contains 10 to 55 volume
percent of at least one continuous fiber selected from

15 the group consisting of silicon carbide, silicon
nitride, carbon and tungsten.

3. A device for elevator emergency stop
comprising:

an elastic member having a U shape, capable of

20 opening in a horizontal direction;

a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
elastic member, respectively, and inner surfaces
inclining such that a gap between said guide members

25 gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
This Sheet Has Been Repla

U




particles, 10 wt% of B4AC particles, and 15 wt%o.f,,.—'Fr- particles
respectlvem Each bl end was hot - pressed |n %?eng here under a
for

press jmm - 71 - braki gch in the formof a
COI‘II c J'H"rng a dianmeter of 15 m&@a aCa'hJs@he@ﬂ}?ag@Ee%rRe laced
of 17 mmfor bdttdm=and a thickness of 4 5 ~Were prepared b

the sintered body. As illustrated 5 3JGS 23A and 23B,

pi ece 91 was inserted into a through hoIe 9 4in the formof a

trapezoid of a stainless steel supporting block 92 in the formof a square

ole. This struct was conbined, with a stain|ess st supporti body 94
Pn the form 10 bLgtV%een sar$§%q% Iﬁ‘%"k%etksnad‘ n ’rféﬁ‘ & eab\b‘?lfg-\“ﬁ

surface of the br@llﬁ&_gcﬂ ce 91 abuts against the supporting body 94.
Thereafter, the bra |ng pi'ece 91 was threadably attached tglthﬁ Sgpporagng
body 94 using screws QU ner L8 SUPROT I L NG, bl ock e
such a manner that the sﬁédélng fkglge bracﬁlsn Oaclg(? gap between
said guide members, arranged symmetrically with respect

5 to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and

a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
10 shoes along said guide members, in the case of
emergency, to cause said elastic members to press said
guide members so that said brake shoes pinch said rail,
wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a braking piece arranged
15 the braking face side, and said braking piece is made
of a composite material containing a ceramic base
material selected from the group consisting of silicon
nitride, titanium boride, sialon and silicon carbide,
and no less than 10 wt% of at least one ceramic
20 material selected from the group consisting of a
silicon carbide whisker and a silicon carbide platelet.
4. An elevator with an emergency stop function
comprising:
a cage;
25 an elevating means for elevating the cage;
an elastic member having a U shape, capable of

opening in a horizontal direction and is attached to



projects fromthe surface of the supporting block 92 by a hei ght of 500
[err]m The test nenber mas subjected to an inertial friction test

accordlﬂ'gls g procedure. 20 Tmo test menbers each
havi ng br range each other a disk-1ike 00 served
as a rail uch a manner that the braking Hﬂ! “

menbers faces mnth the both circular face of .the disk 4

respectively. The two test 25 menber s me? caused to pinch the rotatlng
di sk, and the neasurenents of preSS|ng force, frlctlonal force and nunber
of rotations mere g ﬁ%Ed unt he rqtation S wed down and
stopped. The testF 8 PPlBﬁr sﬁ?l Cﬁﬂetﬁe SagPBPBF énﬁoWEPﬁa

condition of a deV|ce g05aege gggﬁgtge Bgrglgéﬁég Hgaghgge%gﬁgeeg gt 1250

m mn. The operation was repeate Fee LIS t he

test members (braﬁhognﬁlsg€ér'QuP?&EéQU&éﬁla$@§n8b%ﬁévéﬁd§tthEaEHrSt

operation and at t
elastic member, respectively, and inner surfaces

5 inclining such that a gap between said guide members
gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical

10 direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking

15 faces opposing each other; and

a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
shoes along said guide members, at the time when said
cage falls due to the breakdown of said elevating means,

20 to cause said elastic member to press said guide
members so that said brake shoes pinch said rail;

wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a braking piece arranged
the braking face side, and said braking piece is made

25 of a composite material containing a ceramic base
material selected from the group consisting of silicon

nitride, titanium boride, sialon and silicon carbide,



operation.

construction were prepared in the foll ow ng way. As

The results are indicated in Table 5. TeBis SreEnbambeene

pla@et her

L R
o LR = oo 5 e L

mat eri al )

in the formof as square pole via a conical cylinder body (buffering
96 made of a heat resistant S|I|cg¥5carbide 15 | ong fi ber
cloth. This structure was conbined with a stainless steel supporting body

94 in the formof a square pole in such a manner that the bottom surface of

t he braki ng plece 9 t s agai nst e supporting bod 94 via a sheet

(buffering materit Lﬁr?aﬂse% (L t%zdeD r]ee(s]a? € SFFIEOM car bi de

| ong fiber cloth. r eaf [ rakl piece 9 S bly attached

to the supporting abtecfe 5814 sLegll ncgé%gr%e)ws driverw t%r%%g#%%aéjﬁeget 97 at

four corners of t;ga%qpocréf%éﬂv%g he U A B0
rom i

face (braking fac

bl ock 92 by a height .of 560 y,8hdd Bhoh
sanme inertial friction test as describ

proj ects e sur

eéa% el
dce of The su portlng

ggtxff‘n%tlteﬁga%%r M- IR} to the

5 comprising a brake body having a braking face and a

braking piece arranged the braking face side,

wherein said braking piece is made of a composite

material containing a ceramic base material selected

from the group consisting of silicon nitride, titanium

10 boride, sialon and silicon carbide, and a plurality of

ceramic fibers dispersed and embedded in the base

material to be present in a vertical state at the

braking face.

6. The brake shoe according to claim 5, wherein

15 the ceramic fibers are in the form of bundles
comprising a plurality of fibers.
7. A device for elevator emergency stop

comprising:

an elastic member having a U shape, capable of

20 opening in.-a horizontal direction;

a pair of guide members opposing each other and

having outer surfaces contacting the ends of said

elastic member, respectively, and inner surfaces

inclining such that a gap between said guide members

25 gradually decreases toward the upper ends of said guide

members;

a rail having a T-shaped cross section, positioned



- 73 - above. The coefficient of friction of the Sng

i ﬁ?c as wel| as
theJﬂlﬂ”ﬁ"&' t menbers (braking pieces in parti ¢ X &% ved
at ' "u mﬂimlon and at the third operation. The I“
al so*inflicated isn Fable 5. Further, test nembers conpri
sintered body and having the same construction as in FIGS. 24A and 24B were
prepared, except that the prepared test qen@;;s had a braking piece 91
having grid-1ike grooves 10 with a depth"of 0.2 mmand a pitch of 1.0
mmon the sliding face as shown in FIGS. 25A and 25B. The test nenber was
subjected to the same inertial friction test _as described in the above, The
coe#ficient of fric W%ﬁpcﬁa{ﬁég%}é%Hmﬁﬁ§%ﬁ% %%gvﬁﬁgeﬂglPﬁelgtﬁtgeBFlFﬂé
test 15 nenbey s é%% | ng pieces in particular) were observed at the
first operation and a e"third operation. The results are also indicated

in Table 5. Conparativg Exapple @Paféséﬂ$§§eﬂr@QﬁHe&a§anﬁgaB§B BYtween

hot - pressi ng a

said guide members, arranged symmetrically with respect
5 to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and
a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
10 shoes along said guide members, in the case of
emergency, to cause said elastic members to press said
guide members so that said brake shoes pinch said rail;
wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a braking piece arranged
15 the braking face side, and said braking piece is made
of a composite material containing a ceramic base
material selected from the group consisting of silicon
nitride, titanium boride, sialon and silicon carbide,
and a plurality of ceramic fibers dispersed and
20 embedded in the base material .to be present in a
vertical state at the braking face.
8. An elevator with an emergency stop function
comprising:
a cage;
25 an elevating means for elevating the cage;
an elastic member having a U shape, capable of

opening in a horizontal direction and attached to the



20 powder bl end consisting of 90 parts by weight of~.a silicon nitride
powder (Si[err]N[err]), 5 parts by weight of Y[err](err] and 5 parts by
vvel ght of M(“Hj err] each as a sintering aid, |TmeahemHa|sB Replaced

ressure of 30 MPa. Thereafter, havi ng
anple

a coni cal trapezoid and the sane srze
60 was prepared by machining the sintered bo dﬁ st nenber havi ng
same construction as in - 74 - FIGS: 24 aﬁd 24B was prepar-ed. by
usi ng of the braking piece. The test nenber was subjected to the sane
inertial friction test as described in the above. The coefficient of
friction of the SPPﬁlﬁ@ Pacs 2 werd §895 bY ai FEPPCLtd NgF MER@Stiest menber s
(braking pieces in partlcular) Mer e obser¥ed at the first eger t|on and at

the third operation. THe R erdi ORPEF i 2Psbl e 5,
slight cracks neaﬂgvgggnpgkg%kgug%%%rsoghxtg@tagg 5rfac 8§§éﬁh5ﬁ raki ng

pi ece, while 10 cant’ Cracks means m t he
elastic member, respectively, and inner surfaces

5 inclining such that a gap between said guide members
gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical

10 direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking

15 faces opposing each other; and

a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
shoes along said guide members, at the time when said
cage falls due to the breakdown of said elevating means,

20 to cause said elastic member to press said guide
members so that said brake shoes pinch said rail;
wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a braking piece arranged
the braking face side, and said braking piece is made
25 of a composite material containing a ceramic base
material selected from the group consisting of silicon

nitride, titanium boride, sialon and silicon carbide,



surface in the direction of depth. - 75 -~err] U U

- [err] 77 As seen from Table 5, the braking parts of
Exarrp bit higher coefficients of frirsisiee HahBden Repacht aki ng
part Hmuﬁmi‘mu "Illgﬂ anpl e 20. Their coefficients oLHIIm mugmmn
however, L #lower*than the coeffici ents of fricti ng parts

of Exarrpl es shown in Tables 1 to 4. Thi

and a plurality of ceramic fibers dispersed and
embedded in the base material to be present in a
vertical state at the braking face.
9. A brake shoe for elevator emergency stop
5 comprising (a) a brake body having a braking face; and
(b) a plurality of braking pieces embedded in the
braking face side of the brake body to be projected
from the braking face to form projections of a column
or a multi-cornered pole having rounded corners, and
10 made of a composite material containing a ceramic base
material selected from the group consisting of silicon
nitride, silicon carbide and sialon, and particles at
least one ceramic material selected from the group
consisting of a carbide, a nitride and a boride, having
15 particle sizes in the range of 10 to 150 pum and
dispersed into the ceramic base material.

10. The brake shoe according to claim 9, wherein
said ceramic particles are dispersed in a surface layer
of said braking piece, which has a depth of 30% or less

20 of the total thickness from the surface.

11. The brake shoe according to claim 9, wherein
the surface of said projections has a grid-shaped
grooves having a depth of 0.1 to 0.5 mm and having a
pitch of 0.5 to 5 mm.

25 12. The brake shoe according to claim 9, wherein
the surface of said projections has a plurality of

projections.



because the experinents were conducted on the braking parts of Exanples 60
to 74 on the assunption that the cage was falling at A2%Reid¥iBden RéPlutlh i S a

ver ed. Also, it can be seen that none g
pi emmm}mmul”lmﬁmrs of Exanples 60 to 74 and of themlmam&ﬂum}m of the
t est” nénbér &f Conparative Exanple 20 cracks at the fi | of the
15 inertial friction test. Particularly, 66’:e br aki ng pi eces of test
menbers, which utilize the buffering matéri aJr, of "Exanpl es 61, 62, 64, 65,
67, 68, 70, 71, 73 and 74 are entirely free of cracks, thereﬁy inﬁicgtiﬂg a
hi gh | evel of brakin 0 action. Also, it can be seen that the braking
pi gces of test menbe?sl,z‘" whir &R ﬁﬁ?geg?m-el FEE°§F689e§°pﬁilaH§‘ Sl G'ihﬁ’&e.flé]cé‘,

of Exanples 62, 65 6%’—5%‘1 and 74.have _a hi gher oefficient of friction,

€a

Further, brake sh88§c RSV KYCOYRRiRg Prég&iad 35 furtdies,wpasitdaasd ga

o e e L, LR T T PR B IR RSRS o coet
said braking pieces.

5 14. The brake shoe according to claim 9, wherein
the space between said brake body and a plurality of
said braking pieces is further filled with a liquid.

15. The brake shoe according to claim 9, wherein a
metal supporting member is further embedded in the
10 braking face side of said brake body in order to
support a plurality of the braking pieces.
16. The brake shoe according to claim 15, wherein
said metal supporting member has a plurality of through
holes each in the form of a conical trapezoid or a
15 multi-cornered conical trapezoid having rounded corners,
and said braking pieces have in the form of a conical
trapezoid or in the form of a multi-cornered conical
trapezoid having rounded corners so that said braking
pieces are each inserted into said through hole from
20 the back thereof and said metal supporting member is
embedded in the braking face side of said brake body.
17. A device for elevator emergency stop
comprising:
an elastic member having a U shape, capable of
25 opening in a horizontal direction;
a pair of guide members opposing each other and

having outer surfaces contacting the ends of said



78 respectively, 15 wt% of TiC particles, 10 wt % of Ti N garticl es, 10 wt %
% of B4C particles, and 15 mt@bof Ti B2 partrcl ml@

bra Eﬂlﬁ“&l mmlmu‘f porat ed into the devices for ele tTZhrss et Has B

stop s 1, . Then, the state of errerge Hlﬂ

observed by droppr ng the cage at a speed of 1250 mMmn by

As a result, because of the friction between a pair of brake shoe and the

rail, the cage slowed down and 10 stoppé&]mntﬁrn the fall of 30

the case of any one of the devices for elevator energency stop. Exanpl es 75

- 84 First, powder_was ared which consisted of 90 parts by wei ght of
silicon nitride (SF3R&} p’dgﬂE?r 1595?9‘3‘51]5%}?(5 BYdwengRE éflr‘f’26§sand 5

ts b i ght of F t re made of th owder
Phus pr apared. T e hartLEPCEtE] khas i 6ok °£et€é‘%a??eerﬂegmgwﬁa§e§a e

and Ti B2 particl es ghl,, DRyl B0 802 BYE" 895 ShA0RE OlpShrS8nkE BEMLaYE" G, ThKed
with the five por FORs2o

members;

5 a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical
direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
10 to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and
a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
15 shoes along said guide members, in the case of
emergency, to cause said elastic member to press said
guide members so that said brake shoes pinch said rail;
wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a plurality of braking
20 pieces embedded in the braking face side of the brake
body to be projected from the braking face to form
projections of a column or a multi-cornered pole having
rounded corners, and
wherein said braking pieces are made of a
25 composite material containing a ceramic base material
selected from the group consisting of silicon nitride,

silicon carbide and sialon, and particles of at least



20 the power, in prescribed anbunts. As a result, five m xing powders
wer e obtai ned. Each m xi ng powder was hot-pressed in a"nitrogen atnﬁspherﬁ
under MPa. Then, five kinds of braking_pieces, each in the
formuﬂlﬂ'mﬂﬂ“E“m”' ezoid having a diameter of 25 . [ fongstHasfeerRipgicadg
face, & dtanetér 6f 17 mmfor bottom and a thickness of ﬁ mﬂﬁ,
prepared by machining the sintered body. In the braking - 79
- particles, TiN particles, W particlesy B&éibarficles and Ti B2 particles
were dispersed in an amount of 10 to 15 wt% in the region ranging fromthe

surface to a depth of 0.5 nmm (about 11% of the total thickness), 5
respectively. ThePBafEERMIFelRtREABLr SC48CEPAUEFPBL EBS AXRPRSCODSASEARTIZ3B

db ' th br aki r; ' .. The test nenbers were
subj ected to the Shnd FABPLARY frPAEFORSt88f AsbPAitRe CASE BAVERGNDI e 60,

and the coefficie i Lon of e 10 I Ldi e as we]l as the
state of the testgéﬁg%gié g&zgs in %ne Fange o% ig Qg 5?8 L an

dispersed into the ceramic base material.

5 18. An elevator with an emergency stop function
comprising:

a cage;

an elevating means for elevating the cage;

an elastic member having a U shape, capable of

10 opening in a horizontal direction and attached to the
bottom part of said cage by a supporting means;

a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
elastic member, respectively, and inner surfaces

15 inclining such that a gap between said guide members
gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical

20 direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking

25 faces opposing each other; and
a pair of pulling means attached to said brake

shoes, respectively, for pulling upward said brake



(braking pieces in particular) were observed at the first operation and at
the third operation. The results are indicated in Table 6. Further, five

Ki n ' |.eces, each in the 15 formof a gonic tra L
havff@'\iﬁ"@ﬁmﬂmjﬁhi 15mm for sliding face, a di aneter Uil dB0ES ptt om
and i .5 mMmm were prepared by machining t “m'r“ @y. In
t hese braking pieces TiC particles, TiN_parﬁi%IesL WC p ' ,

particles, and TiB[err] 20 particles we 8 di spersed in an anount  of 10
to 15 wt%in the region ranging fromthe surface to a depth of D%thﬁl
(about 11% of the total thickness), respectively. In_addition, each braking
pi eces had gri d- | TRSYrB09Rs ﬁ?f% ggﬂgﬁtWFT#e6§2 ﬁﬁ15ﬁﬁ 5iBe ¥heBfsa1g nm
on the 25 slidin ace, .Thereafter. b se of .these braki i eces
test nembers as i??%%t%%fg% ?%EFZ?th%SQF%%ngﬁ%‘%ﬁr%abgeﬁg?%ﬁgg%gemfﬁgf'
menbers were subjggted 19 saiq gPaéti@%méﬂggrén€5t§9£s£r£§£&08u£§ét as

described in the
members so that said brake shoes pinch said rail;

5 wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a plurality of braking
pieces embedded in the b?aking face side of the brake
body to be projected from the braking face to form
projections of a column or a multi-cornered pole having

10 rounded corners, and
wherein said braking pieces are made of a
composite material containing a ceramic base material
selected from the group consisting of silicon nitride,
silicon carbide and sialon, and particles of at least
15 one ceramic material selected from the group consisting
of a carbide, a nitride and a boride, each having
particle sizes in the range of 10 to 150 um and
dispersed into the ceramic base material.
19. A device for elevator emergency stop
20 comprising:
an elastic member having a U shape, capable of
opening in a horizontal direction;
a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
25 elastic member, respectively, and inner surfaces
inclining such that a gap between said guide members

gradually decreases toward the upper ends of said guide



above, and the coefficient of friction of the sliding,;%gg |1 _as the
state of the test members (braking pieces in particular)puerikes ¢fd at
the first 5 operation and at the third operation. lﬂﬁ e al so
i ndi cat ' ‘“\‘ In Table 6, slight cracks neans t ur

onl y\mﬁﬂ&\g“‘!““ﬂ“m t he braking piece, while significant cracks neans

t hat 1e% roceursfromthe 10 surface ig t he direction of depth. -
81 - [err] - 82 - FromTable 6, it c f%e Seen that the br aki ng

pi eces of the test nenbers of Exanple 75, 77, 79, 81 and 83 exhibit a high

coefficient of frictjon equivalent to that of the braking pieces of the
t est members;

a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical
direction;

5 . a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and

10 a pair of pulling means is attached to said brake
shoes, respectively, for pulling upward said brake
shoes along said guide members, in the case of
emergency, to cause said elastic member to press said
guide members so that said brake shoes pinch said rail;

15 wherein said elastic has an elastic force for
pressing said guide members, which becomes larger as
the upper portion of each of said guide members.

20. The device according to claim 19, plural
elastic members are arranged the outer surfaces of said

20 guide members.

21. An elevator with an emergency stop function
comprising:

a cage;

an elevating means for elevating the cage;

25 an elastic member having a U shape, capable of
opening in a horizontal direction and attached to the

bottom part of said cage by a supporting means;



5 menbers of Exanple 60, 63, 66, 69 and 72 which use the s onmposite
particles (ceramic particles), dispersed throughout thE! fgm? s,
respegi Besi des, whereas the braking pieces of thi ﬂ f
Exarrpn!ﬂmmnmm)m,um and 72 which devel op cracks in 1 ng

pi ece [0 DU ng material in the depth direction at the third

operation of the ineftial friction test,_thggﬂ{akLng pi eces of the test
pi eces of Example 75, 77, 79, 81 and 83 exhibi1 cracks only on the surface
at the third operation of the inertial 15 friction test. This is,

b it ticl Ti C ticl .e di ly jn th
cur Tace |ayer that  neede BT Miait 1 nGRLEGET FERCRIT o 7] Sast i ne
br aki ' f f 8 .83, whil
the rogion of t nePagno SRR REaRks XARRRRe (Re Fhe Bua RS, ) "ona”

contains none of Eﬁgs@&%pﬁ@%%@rqOggeggkeiggggiC% é’iﬂﬂért%%rkﬁE%%t

resi stance enhanced. Also, It can be seen m e Tabl e t hat none of the

braking pi eces of jhestniRgbeuehokhExagPLep Ftwéen saidBqgule Hempads84

devel ops any crack even at the third opération of the inértial friction

test and that thegradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
befween said guide members and extending in a vertical
direction;

10 a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and

15 a pair of pulling means attached to said brake
shoes, respectively for pulling upward said brake shoes
along said guide members, at the time when said cage
falls due to the breakdown of said elevating means, to
cause the elastic members to press said guide members

20 so that said brake shoes pinch said rail;

wherein said elastic member has an elastic force
for pressing said guide members, which becomes larger

as the upper portion of each of said guide members.



braki ng pi eces thensel ves have a high coefficient of - 83 - friction

and have a high braking function. Further, brake shoes as illustrated in
FIGS. 9A and 9B through FIGS. 12A and 12B were prepared by using braking
pi eces. In the braking pieces, TiC particles, 5 TiN particles, WC

particles, BAC particles, and TiB2 particles were dispersed in an amunt of
10 to 15 W% in the region ranging frol@&he surface to a depth of 0.5 nm of

the braking pi emm%tw@hyELwA@@ﬂlmmEﬁ@@ @f@penﬁﬁw@ﬁeﬁogrl d-1ike
grooves were forned on slidi face of each _of the braking

pi eces. The brdﬂéﬁgﬁﬁ%% E%FBGENQBr%%Q%I |$&@V@%@Rd@gTEeEMFB§E¥¢%vator
energency stop swyw powetESy 1, 2 and 8. Then the state of energency stop

was observed by dropping the cagg éﬁﬁp E%%%ﬁ by cutting the
rope. As a 15 result, becausg3 %h Qﬁe I on éégﬁﬁa pai r of brake
shoe and the rail, theeags: stowsheom) m%v%rtqppe&n&géh@ytéﬁ@og%és% 30 m

i n the case of any one of the
heat resistance to a temperature that exceeds 1000TC as

well as a stabilized high coefficient of friction and

5 an excellent seizure-resistance to rails even under the
condition of high speed and high stress. This brake
shoe for elevator emergency stop comprises a brake body
having a braking face and (b) plurality of braking
pileces embodied in the braking face side of the brake -

10 body to be projected from the braking face. The
projection of each of the braking pieces forms a column
or a multi-cornered pole having rounded corners. The
braking pieces are made of a composite material
containing a ceramic base material selected from the

15 group consisting of silicon nitride, silicon carbide
and sialon, and particles of at least one ceramic
material selected from the group consisting of a
carbide, a nitride and a boride. The ceramic particles

have a particle size in the range of 10 to 150 um, and

20 dispersed into the ceramic base material.
Fig. 1 THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Repl
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devices for elevator enmergency stop. Exanples 85 - 94 20 First,
powder was prepared which consisted of 90 parts by weight of silicon
nitride (Si3N4) powder, 5 parts by weight of Y203 and 5 parts by wei ght of
MyAl[err]Jerr]. Five portions were made of the powder thus prepared. TiC
particles, TiN particles, WC particles, 25 B4C particles and Ti B2
particles, all having an average dianeter of 50 [err]m were mxed with the
five portions of the powder, in prescribed amunts. As a result, five -
84 - m xing powders were obtai ned. Each m xi ng powder was hot-pressed in a
ni trogen at nosph under a pressure 9 330 MPa. Then, ten kinds of braking
pi eces, each in £ f ogm of a conicaﬂ rapezoid having a dianeter of 5

15 mm for slidi ggoacCe, a dianeter of 17 nmfor bottomand a thickness of
4.5 mMm were pr¢Ray machi ning the sintered body. In the braking

pi eces, wherein articles, TiN particles, WC particles, B4C particles,
h 3 T]
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and Ti B2 particles, were dispersed in an anmount of 10 10 to 15 wt%in
the region ranging fromthe surface to a depth of 0.225 nm (5% of the total
t hi ckness) and to a depth of 1.26 nm (28% of the total thickness),
respectively. In addition grid-like grooves with a depth of 0.2 mmand a
pitch of 1.5 mmwere fornmed on 15 the sliding face of each of the

braki ng pieces. Thereafter, by use of these braking pieces, test nenbers as
illustrated in FIGS. 25A and 25B werezapngpared. The test nmenbers were
subjected to the sane inertial friction test as described in the above, and
20 the coefficient of friction of ﬂ:?\:le sl idi ng fldce as welf as the state

of the test menbers (braking pieces_in partidul ar).were obsefved at the
first operation and at the third dpacadi on.| ] }Eésm&ezaﬂso i ndi cat ed
in Table 7. Table 7 includes th f | eS\y6, 25 78, 80, 82
Qﬂd 34, et 00. ?n 'el'abl gng,usle?ght eﬁrégil;g?regrs t g\k:ks occur only on the
surface of the braking piece. *’"\ 5
24 :
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- 85 [err] - 86 - FromTable 7, it can be seen that the crack
formation is limted to the surface at the third operation of the inertial
friction test for the test nmenbers of Exanples 86, 88, 90, 92 and 94 where
use is 5 made of a buffering material and of a braking piece in which
conposite particles such as TiC particles, were dispersed only in the
surface | ayer having a thickness of 28 % of the total thickness. Also, in
the case of the test nenbers of 10 3/i1&xanples 76, 85, 78, 87, 80, 89, 82,
91, 84 and 93 used a buffering material and braki ng piece which has grid-

| i ke grooves in the sliding face and in which conposite particles such as
Ti C particles, %@N 6rt|cles WC particles, BAC particles and TiBZ
particles were i 2d|spersed only in ths surfac Iayersba

t hi ckness of about\11% or iﬁof t he total ﬁlcknes each*t'h
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braking piece is entirely free of cracks even after the third operation of

the inertial friction test.
hi gh 20

coefficient of friction and a high braking function.

In addition each the braking piece itself has a

Furt her,

brake shoes as illustrated in FIGS. 9A and 9B through FIGS. 12A and 12B

were prepared by use of braking pieces.
particles, TiN particles,

In the braking pieces,

particles were dispersed in an anount of 1

fromthe surface to a depth of 0.225
of the 87 - braking pieces,

pi eces had grid-like grooves on th
i ncorporated into the devices for el ey
2 and 8. Then, 5 the state of ener
the cage at a speed of 1250 nininZBy-f
of the friction between a pairzaf

respe

t

¢CZ%&%k:1;

/O/

WC particlegys184C partlcles

§2

Ti C

and Ti B2 25
5 wt% in the region ranging
of t he total, thickness)

addltlon each braking
ﬁFh es were
stop sifo in FIGS. 1,

@

observed by dropping
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brake shoe and the rail, the cage sl owed down and stopped within the fall

of 30 min the case of any one 10 of the devices for el evator energency
stop. Exanple 95 A silicon nitride powder contained 5 wt% of Y203 and 5 wt %
of MgJAl[err]Jerr] each as a sintering aid, was hot- pressed for one hour
in a nitrogen atnosphere under a 15 condition of 1700[err]C and 300
kg/cnmierr] to produce a plate- |ike sPhAldred body. Subsequently, the
sintered body was NC nachined into braking pieces of the constructions as

illustrated in FIG 13A aagBigsB_i‘héiﬂméZ[%/r am d- shaped p4ﬁj| e4220ns regul arly

arranged. 20 Exarrpg i qon ni ridepgder contai neéd 5 wt % of
Y[err](Jerr] and 5 wt f MgAl[err}fd err], each 5455i tering aid, was
hot - pressed for one[topmr TT=a mrtTogen atnmosphe e/ e 2 condi tion of
1700[ err] C and 300 kg/cn‘5 r] tgoorqduce a 25 ‘ pa | i ke sintered body.
Subsequently, the sjntered body Wa K qQKki ng pi eces of the
constructions as ilj@®strated inFlgss 21
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- 88 - having parallel

An inerti al

Exanples 95 and 96 into a 5

sem -cylindrica

proj ections regularly arranged.

friction test was conducted by bringing braking pieces of

sliding contact with a rail. That

is, a

pi n-shaped test piece (TP1l) for braking piece was forned so that the

projections were present at the tip face, while SS400 as a materi al
rail was formed into a di sk-shaped testipi ece (TP2).

in such a 10

against the circular face of a rotating test piece TP2

until the rotationg4dl o

for

The test was conduct ed

manner that the tip of the test piece TP1 was pressed

t measur enent s

of pressing force, fria%Ug | fof2e,48g nunber of rotatipns wefe conducted
down S&

anount after test

results are sho
of Conparative

to the 20

of the pin‘tsh

d test piece

d stopped and thle 4 at)i ve wear 15

tigated. The

ih FIGS. 26 and|27. The FI GS 27 show t he
anple 19, too. Flom49 G 26, Ki\CQ sgqn t hat ,
rnﬁéglaj for brak8);¢/Cbnpar4?LM (5 , the
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braki ng pieces of Exanple 95 and 96 exhibit a higher coefficient of
friction fromthe point imediately after the start of friction and the
coefficient becones further stabilized in the period of fromthe start of
25 the test to the stop. Also, fromFIG 27, it can be seen that,
relative to the material for brake of7g€gparative Exanpl e 19, the braking
pi eces of - 89 - Exanples 95 and exhi bit better property with
respect to the relative wear anogqg. Further, bra
in FIGS. 9A and 9B t hrough FIGS. A and 12B, wer&
braki ng pi eces of Exanples 95 and 96. The brake ghoes were incorporated
into the devices for el evat gency stop _skeun in FIGS. 1, 2 and 8.
Then, the state of energencg step jas obseERRIRs0ppi Ng the cage at a
speed of 1250 nmim n by cuttpPrg d r ope. ' esult, because of the
friction between a pai e cage sl owed down
and st opped

E shoes, as illustrated
prepared by use 5 of
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within the fall of 30 min the case of any one of the devices for elevator
energency stop. Exanples 97 - 100 15 Pai rs of brake shoes were
prepared by arrangi ng braki ng pieces made of conposite naterials of
Exanples 3, 11, 19 and 27 on the braking face side of a brake body nmade of
ductile cast iron. The pairs of brake shoes were incorporated into the
devi ces for 20 el evator energency stop 71 shown in FIG 16. Then, the
state of energency stop was observed Byldropping the cage at a speed of
1250 mMmn by cutting the rope. As a result, because of the friction

between a pair of brake shoes and the raiI t he cage sl owed down and
st opped 25 within the fall of 30 hhe cage of anylone of the
devices for el evator energency stop. $ﬁter t he g rgency/stop, the brake
shoes were taken out of the - \rT d ] LQE;S gency stop, and the
br aki ng pi eces were observed. Acgggﬁfng g hgrraQ of the observation,
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each of the braking pieces had a trace indicating that entire surface of

t he braking piece including upper 5 portion and | ower portion contacted
the projected portion of the rail. Exanples 101 - 105 Pairs of brake shoes
as illustrated in FIGS. 9A and 9B, were prepared by use of braking pieces
of 10 Exanpl es 62, 65, 68, 71 and 74. The pairs of brake shoes were
incorporated into the devices for el egatgr enmergency stop 81 as shown in
FIG 19. Then, the state of energency sto S ex m ned by dropplng t he
cage at a speed of 1250 minmin by cuttlngi%hgT A3 a result

because of the friction between a pa 0é3 th KA. , the
cage sl owed down and stopped within 1 aII }g' | esCase of any one
of the devices for el evator energency stdp. it he %ﬁ?my stop, the
brake shoes were taken out of the BRyi forl PRND | gner gerfty stop, and the
br aki ng pi eces were observed. Aéaordlng to th sult f {8he observati on,
each of the braking pieces had ﬁ\ | al :the( /dﬁ the plura
proj ections of braking pieces cont e v /}gqéhe rail .
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25 As expl ained in the above, according to the present invention
there is provided a brake shoe for el evator energency stop which has a heat
resi stance - 91 - to a tenperature that exceeds 1000[err]C as well as
a stabilized high coefficient of friction and an excell ent

sei zure-resistance to rails even under the condition of high speed and high
stress. 5 Further, according to the present invention there is
provi ded a brake shoe for elevator efd/déncy stop which has a heat
resistance to a tenperature that exceeds 1000[err]C as well as a stabilized
hi gh coefficient of friction, an excellent inpact resistance and a 10
stabilized braking property even ﬁﬁG@r‘rﬁé_EﬁﬁdTTTTﬁiSiﬂﬂﬂ gh speed and hi gh

stress. Further, according{Qorthepresent—nventionthereTsprovi ded a
device for el evator energencyLstop where the cage can be secuyrely sl owed
down and stopped 15 W t hout causing seizure on the rail, jat the tine
when S 08|
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the cage of the elevator is caused to fall due to the breakdown of the

el evating neans of the elevator. Further, according to the present
invention there is provided a device for el evator energency stop where 20

a stabilized-braking property can be exhibited w thout causing seizure on
the rail and the cage can be securely slowed down and stopped at the tine
when the cage of the elevator is caused to fall due to the breakdown of the

el evating neans of the elevator. 25 44,93 Still further, according to
the present invention there is provid%d/an el evator with an emergency stop
functi on where the cage can be securely sl owed down and - 92 -
st opped wi thout causing seizyre onfthe rarl at the tinme whenithe cage of
the el evator is caused to fakl {dQ@etto the—brepkdown of the ellevati ng neans
of the el evator. Additionalggdvantages gnd nogifications will|f 5 readily
occur to those skilled in tt® art.| Therlefore| the inventionl|in its broader
aspects is not linited to Z 0.8 +
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the specific details and representative enbodi rents shown and descri bed
herein. Accordingly, various nodifications my be nmade w t hout departing
fromthe 10 spirit or scope of the general inventive concept as defined
by the appended clains and their equival ent. - 93 - CLAIMS 1. A device
for el evator emergency stop conprising: an elastic nmenber having a U shape,
capabl e of opening in a horizontal direction; a pair of guide nenbers
opposi ng each other and having outer gyfffices contacting the ends of said
el astic nenber, respectively, and inner surfaces inclining such that a gap
bet ween sai d gui de nenbers gradually decreases toward the upper ends of
sai d guide nenbers; a rail having a T-shaped cross section, positioned
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-94- between said guide nenbers and extending in a verti cal

direction; a

pair of brake shoes provided in the gap between said gui de nenbers,

arranged symmetrically with r

espect 5 to said rail, c

vertically along the inner surfaces of the guide nenbers,

braki ng faces opposing each ot her;
sai d brake shoes, respectively, for gd/lihg upward said brake 10

al ong sai d gui de nenbers,

menbers to press said guidée nmenbers so that said brake sh
wherein said brake shoe

rail,
face and (b) a braking piece
sai d braking piece is mad f
base material selected fromt
titani um bori de,

| east one ceramc
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20 material selected fromthe group consisting of asiticon-carbide
L RATAAN PATENTOFPRERI de platelet. 2. An el evator WidppliaBofR&r gency
ARk cH i si

REPORD conprising: a cage; 25 an el evat)igpoagstse f or
etevatTnyg The c%gf; an_erastic,_menber_havi Nng a U Shape, capabl € of Operni ng
i Boxdhor | FEHK QF THE AR TRM TG antinyatipniof eyp ok 1Be first e ACEMENT SHEET - 95- t he

bottom part of salid cagé by a supporting neans; a pair of gui de nmenbers
opposi ng each other and having outer surfaces contacting the ends of said
el astic nenber, respectively, and inner surfaces 5 i nclining such that

a_ gHls brrke RRRS{4 D £PPFIYRIPHENSRRBETSP 15 3 dEatITFSiFAEciP 4TRSS IPXE3eES LIIP&raserrlls
of 33isthbBLARHNRRBRIERS of Fridtdh hnd @VexBlle sdinfrBARRANG 1% 8RA LhRP the RARiitloh SFRigh
bet ween sai d gui de nenbers and extending in a vertical
speed and high stress. This brake shoe for elevator emergency stop comprises a brake body (43) having a braking
face and (b) plurality of braking pieces (44) embodied in the braking face side of the brake body to be projected from
the braking face. The projection of each of the braking pieces forms a column or a multi-cornered pole having
rounded corners. The braking pieces are made of a composite material containing a ceramic base material selected
from the group consisting of silicon nitride, silicon carbide and sialon, and particles of at least one ceramic material

selected from the group consisting of a carbide, a nitride and a boride. The ceramic particles have a particle size in

asi the range of 10 to 150 um, and dispersed into the ceramic base material.

REPLACEMENT SHEET
17 AUG 1998

Form APQO/SG/210 (continuation of first sheet(2)) (March 1996) copbko



10 direction; a pair of brake shoes provided in tﬁgﬁﬁap“bet en said
gui de nenbers, arranged symetrically with respect to said r art, Capable of
novi ng verticaIIy al ong the inner surfaces of the guide nenbers, and having
brakin faces opposing each other; and a pair of pulling neans

attacH @”Eﬂﬂﬂl ﬁlﬁ shoes, respectlvely, for pulling upward said brake

shoes nenbers at the tinme when said cage falls due to the
br eakdown of" sdid el évating neans, 20 to cause said elastic nenber to
press said guide nmenbers so that said brake shoes pinch said rail; wherein

sai d brake shoe conprises (a) a brake body having a braking face and (b) a
braki ng piece arranged the braking face side, and sard braking pl ece 1s
made 25 of a conposite material containing a ceram c base materi al
selected fromthe group consisting of silicon nitride, titaniumboride,
sialon and silicon carbide, - 96-

- 93 -

CLAIMS

1. A device for elevator emergency stop
comprising:

an elastic member having a U shape, capable of
opening in a horizontal direction;

a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
elastic member, respectively, and inner surfaces
inclining such that a gap between said guide members
gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned

REPLACEMENT SIGET,

06 Jian 199y




and no less than 10 wt% of at |east one ceranmic materi al
group consisting of a silicon carbide whisker and a sil
pl at Iﬁl ﬂ%un ﬂ iige for elevator energency stop 5
eIas?I HH ” ﬂl"ﬂm a U shape, capable of opening in
di rect'i ofi; & phirs of* guide menbers opposing each ot her
surfaces contacting the ends of said 10 ~“* elastic nmen

R
Cc
C

7|
AN

and inner surfaces inclining such that a gap between sa

havi ng a T-shapB8tePBassabdtgwfic mpgharenéadd1sxopn
gui de nenbers and extending in a vertica
direction;

EPLAGEMENT rSHEE
)nprjsing;.an
hor-i‘zont al -

havi ng_outer

a prair of brake shoes provided in the gap between

said guide members, arranged symmetrically with respect

5 to said rail, capable of moving vertically along the

inner surfaces of the guide members, and having braking

faces opposing each other; and

a pair of pulling means attached to said brake

shoes, respectively, for pulling upward said brake

10 shoes along said guide members, in the case of

emergency, to cause said elastic members to press said

guide members so that said brake shoes pinch said rail,

wherein said brake shoe comprises (a) a brake body

having a braking face and (b) a braking piece arranged

15 the braking face side, and said braking piece is made

of a composite material containing a ceramic base

material selected from the group consisting of silicon

nitride, titanium boride, sialon and silicon carbide,

and no less than 10 wt% of at least one ceramic

20 material selected from the group consisting of a

silicon carbide whisker and a silicon carbide platelet.

2. An elevator with an emergency stop function

comprising:

a cage;

25 an elevating means for elevating the cage;

an elastic member having a U shape, capable of

opening in a horizontal direction and is attached to

!

Der , respectivelyf
-d gui de—Aenber-s
gradual 'y decreases toward the upper ends of said guide_nenbers;,a r ai

Eng ingy veretigRh said



direction; a pair of brake shoes provided in the garhEEEA@aM r T
nber s, arrangedrn&)smtlislﬁeaﬂkmlwﬁth respect 5 ST .gﬁ €ap f

noving vertically surfaces of the g |de np havi ng
br aki ng faces oppo Eﬂgﬁm ; and a pair of puljti &nﬁmﬁﬁgﬁla; d'to
sai d brake shoes, rvely, for pulli n%réupward aildbrake 10 "Ishoes
al ong said gui de nenbers, in the case of efhergency, to cause said el gstic
menbers to press said guide menbers so that said br i (
rail; wherein said brake shoe conprises (a) a brake body having a braki ng
face and (b) a BhakPA§tPMeBBrhrPhngabd1579€ b xr?ewrﬁgnﬂa@sag? and
said braking piece is nade of a cqonposite material cont % ran1c
base materi al selectédPPFSHPéhB“Q?EUﬁeEBﬁE?s???&f%ﬂgsﬁqC%b %Ft??g
titanium boride, sialon and silicon carbjde,. and.a rallt of ceranic
fibers di sperse#®4A928uter SRHEJTRE (F?lmf% Héqsethr?a FaPt 52B8 present in

a vertical state_at the braking face. .ﬁn el evator with_an emergency stop
function conpr|§9ﬁ§ ic member, respectlve , and inner surfaces

5 inclining such that a gap between said guide members

gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical

10 direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking

15 faces opposing each other; and

a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
shoes along said guide members, at the time when said
cage falls due to the breakdown of said elevating means,

20 to cause said elastic member to press said guide
mernbers so that said brake shoes pinch said rail;
wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a braking piece arranged
the braking face side, and said braking piece is made
25 of a composite material containing a ceramic base
material selected from the group consisting of silicon

nitride, titanium boride, sialon and silicon carbide,

* c L M s *



a cage; 25 an elevating neans for elevating the cage; an elastic
menber having a U shape, capable of opening in a horizontal direction and
attached to the REPLACEMENT SHEET -98- bottom part of said cage by a
supp ir of guide nmenbers opposing each other and having
out er“ll“ﬁmgmﬁﬂujuml ng the ends of said elastic nenber, respectively,
and i nher® sdrf8ced 5 inclining such that a gap between said guide
menbers gradual |y decreases toward the upper ends of said guide nenbers; a
rail having a T-shaped cross section, p03|tk6ned'betmeen sai d gui de menber s
and extending in a vertical 10 directlon a pair of brake shoes
provided in the gap between said guide nenbers, arranged symmetrically with
respect to said &nrd |no ckgsh| thofi hdvivhy eér ticcabbytabargcklhamic

material selected from the group consisting of a

silicon carbide whisker and a silicon carbide platelet.

3. A device for elevator emergency stop

5 comprising:
an elastic member having a U shape, capable of
opening in a horizontal direction;
a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
10 elastic member, respectively, and inner surfaces
inclining such that a gap between said guide members
gradually decreases toward the upper ends of said guide
members;
a rail having a T-shaped cross section, positioned
15
20

25



i nner surfaces

opposing each ot hm; and a pair of puI | ing nmeans attc-

- IRHURHENG

of the guide nenbers, and havi ng brak

for pulling upward said brake sko:s

e

sald';u.de

when said cage falls due to thelb F oB9¥ald
el eVati ng neans, to cause said elag}ic _menmber |t Qipress said gpiHe
menbers so that sald brake shoes pinch said rail: whet ,ra éfs'de

conprises (a) a brake body haV|ng a braklng face and

arranged the bra
conposite nate

g g face side |ece i s made 25
I

“~58nF8ﬁﬁ|ﬁ§lge @?Q b%s@ %ﬁ?e THIY SHE S t'SF T t he

of a

group consisting _of . silicon nitride, tltanlun1bor|de sialon and silicon

car bi de, -

enbedded in the bas

br aki ng face.

10

15

20

25

§SCtiRG a plurality of ceramc fibers dispersed and
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces oppesing each other; and

a pailr of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
shoes along said guide members, in the case of
emergency, to cause said elastic members to press said
guide members so that said brake shoes pinch said rail;

wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a braking piece arranged
the braking face side, and said braking piece is made
of a composite material containing a ceramic base
material selected from the group consisting of silicon
nitride, titanium boride, sialon and silicon carbide,
and.a plurality of ceramic fibers dispersed and
embedded in the base material to be present in a
vertical state at the braking face.

4 . An elevator with an emergency stop function
comprising:

a cage;

an elevating means for elevating the cage;

an elastic member having a U shape, capable of

opening in a horizontal direction and attached to the

& 8L b3l bt xBesREESCPEoL DadqVER KAl g5 At e NE
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bottom part of said cage by a supporting means;

a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
elastic member, respectively, and inner surfaces

5 inclining such that a gap between said guide members
gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical

10 direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking

15 faces opposing each other; and

a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
shoes along said guide members, at the time when said
cage falls due to the breakdown of said elevating means,

20 to cause said elastic member to press said gquide
members so that said brake shoes pinch said rail;
wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a braking piece arranged
the braking face side, and said braking piece is made
25 of a composite material containing a ceramic base
material selected from the group consisting of silicon

nitride, titanium boride, sialon and silicon carbide,



el astic nenber, respectively, and inner surfaces inclining such that a gap
bet ween sai d gui de nenbers gradual |y decreases toward the upper ends of

sai d gyj.de nenbers; a rail having a T-shaped cross section,
posi ti ME m’m&mﬁiﬂ gui de nmenbers and extending in a vertical

di rect ake shoes provided in the gap between said guide
menber s, arranged Symietrically with respect 10 to said rail, capable

of moving vertically along the inner surfaces of the guide nenbers, and
havi ng braki ng faces opposing each other; and a pair of pulling means
attached to said brake shoes, respectively,99o0r -pulling upward said brake
15 shoes al ong said guide nenbers, in the case of energency, to cause
said elastic menber to press said guide nenbers so that said brake shoes
pi nch said rail; 54 or, é¥%$5 S akgqbody having
a braking face éﬁﬁp?Bﬁhgr%?urgbﬁﬁt% T réﬁlng %§ di@%lé%%% éﬁgedded in the
braking face sideofjqte sy q._lﬁee body t, L) EStEd %f?g%ﬁ@e ;Rragking face

ol e

to form projections of a colum or a multi-cornered avi ng
vertical state at the braking face.

r—-—.——-.__h
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rounded corners, and wherein said braking pieces are nade of a 25

conposite material containing a ceram c base material selected fromthe
group consisting of silicon nitride, silicon carbide and sialon, and
particles of at |east - 102 - one ceramc material selected fromthe

grou b5k a carbide, a nitride and a boride, each having particle
Si zemﬂ"rmﬂm”m“ I 10 to 150 [err]mand di spersed into the ceram c base
mat ert al¢ s aM6 . An elevator with an emergency stop function
conprising: a cage; an elevating nmeans for elevating the cage; an elastic
menber having a U shape, capable of 10 opening in a horizontal
direction and attached to the bottom part of said cage by a supporting
neans; a pair of guide members opposing ¥¥th other and having outer
surfaces contacting the ends of said

5. A device for elevator emergency stop
comprising:
an elastic member having a U shape, capable of
opening in a horizontal direction;
5 a pair of guide members opposing each other and

having outer surfaces contacting the ends of said

10

15

20

25



el astic menber, respectively, and inner surfaces 15 | ret+-A-Rrg—such-that
a gap betvveen sai d gui de nmenbers gradual |y decreases towarhfpd.% WHFSH!E

of sal a rail having a T-shaped cross seqtifon, posTtior
bet we Ilw Hbers and extending in a vertical 2( HE gﬁtfggé‘u
pair ovided in the gap between said guice

arranged synnetrlcally Wth respect to said rail, capabl ABY-~-RY
vertically along the inner surfaces of thelguide nmenbers, and haV|ng

br aki ng 25 faces opposing each other; and a pair of pulTTing TTEans
attached to said brake shoes, respectively, for pulling upward said brake
- 103 - shoeslabtng senkkguimtspeetheerdy, aand hennémsutf@aresai d cage falls
due to the breakdown of said el evating neans, to cause said elastic nmenbers
to press said gdingéifbhBeschd-hatata 9aPd bBEWReN sk P isieh meabgrsai |l ;

gradually decreases toward the upper ends of said guide

members;

5 a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical
direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
10 to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and
a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
15 shoes along said guide members, in the case of
emergency, to cause said elastic member to press said
guide members so that said brake shoes pinch said rail;
wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a plurality of braking
20 pieces embedded in the braking face side of the brake
body to be projected from the braking face to form
projections of a column or a multi-cornered pole having
rounded corners, and
wherein said braking pieces are made of a
25 composite material containing a ceramic base material
selected from the group consisting of silicon nitride,

silicon carbide and sialon, and particles of at least



5 wherei n said brake shoe conprises (a) a brake QW{_IQQ[/MEMTaSHEET
g i tebrakiny

br aki plurality of braking pieces enbedded jimrt
facelmuﬂfﬂﬂﬁlmgmﬂ}“ body to be projected fromthe braking face.{q fo&m
projectienstofra colutm or a nulti-cornered pole having 1 “ Fodmded- ~
corners, and wherein said braking pieces are nade of a cornpdsite-materiall
containing a ceramc base materi al sefect’¥ from t he group consisting of
silicon nitride, silicon carbide and sial on, and particl es—of—at—teast—15—
one ceramc material selected fromthe group consisting of a carbide, a
nitride and a bO&RPJESr&Bich Mih@imiglpartretedsfyes ihe tdr@umegasastiogt o 150
[err] mand dispersed into the ceram c base material. 7. A device for

el evator energeféy2s¢dpigle, a ”ééﬁﬁﬁ?s?ﬁ@:aa%PEAQQﬁiQFQ¥e#@€#nﬁaving a U
shape, capable of opening in a horizontal direction; a pair of guide
rrengers opposi nﬁaéﬁg tH&esand h8¢i Rgneatef tUr¥uckyd domtarding the ends

of said 25 gl.asgicer#re er, ,.respect i.veég/, andtin_n r surfaces inclining
such that a gap BREVEHH S&'¢ JiPdESReRbEr Rase material.
5 6 . An elevator with an emergency stop function
comprising:
a cage;

an elevating means for elevating the cage;
an elastic member having a U shape, capable of
10 opening in a horizontal direction and attached to the
bottom part of said cage by a supporting means;

a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
elastic member, respectively, and inner surfaces

15 inclining such that a gap between said guide members
gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical

20 direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking

25 faces opposing each other; and
a pair of pulling means attached to said brake

shoes, respectively, for pulling upward said brake




gradual |y decreases toward the upper ends of said guide menbers; _
-104- a rail having a T-shaped cross section, positioned between said guide
menbers and extending in a vertical direction; 5 a pair of brake
shoes provided in the gap between said guide nenbers, arranged
symetrically with respect to said rail, capable of nmoving vertically along
the inner surfaces of the guide nenbers, 184d havi ng braking faces opposi ng
each other; and 10 a pair of pulling nmeans is attached to said
brake shoes, respectively, for pulling upward said brake shoes al ong said
gui de menbers, FRCeEhed ko sefidembigenssmbers calsdhsaitdmel abencsakdber to
press said guide nenbers so that said brake shoes pinch said rail; 15
wherein sai d el 8887 cEalds sweerasthe peedlddyr qf ssdidngledpgipai Beamenber s,
whi ch becones | arger as the upper portion of each of said guide nenbers. 8.
The device accoF@i FR}S% S@igi mlasticppeplgrs to press said guide

members so that said brake shoes pinch said rail;

5 wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a plurality of braking
pieces embedded in the braking face side of the brake
body to be projected from the braking face to form
projections of a column or a multi-cornered pole having

10 rounded corners, and
wherein said braking pieces are made of a
composite material containing a ceramic base material
selected from the group consisting of silicon nitride,
silicon carbide and sialon, and particles of at least
15 one ceramic material selected from the group consisting

of a carbide, a nitride and a boride, each having

particle sizes in the range of 10 to 150 um and REPLACEMENT SHEET

dispersed into the ceramic base material.

Cb JaN 133

7. A device for elevator emergency stop

20 comprising:

an elastic member having a U shape, capable of
opening in a horizontal direction;
a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
25 elastic member, respectively, and inner surfaces
inclining such that a gap between said guide members

gradually decreases toward the upper ends of said gquide




el astic nenbers are arranged the outer surfaces of said 20 gui de
nenbers 9. An elevator with an enmergency stop functi Qn--corp

S0 rage,;
or el evating the cage; 25 R@PLAEEHWNJ SHEBE
hav ﬂg\‘ mmu u“oabl e of opening in a horizontal Ttion and a't'ia hed
Lonrpa?t *of said cage by a sugp yting nmeans; 105 <=-aipair
of QUIde menber s opposi ng each ot her an aving outer is rfaces cont acti ng
the ends of said elastic nmenber, respectively, and inner -aces--ncli ni ng
such that a gap_between said gU|de menbers 5 gradugl 'y decreases toward
the upper ends™of~S&aid gui de menbers; a rail having a *shapEU Cross

section, positioned, betwfﬂp sai d QUId% nmenbers and extendi n n a verti cal
dlrectlon ai aving a aped cross section, po ltlon,d

betwsan said guide members and extending in a vertical
direction;

5 . a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and

10 a pair of pulling means is attached to said brake
shoes, respectively, for pulling upward said brake
shoes along said guide members, in the case of
emergency, to cause said elastic member to press said
guide members so that said brake shoes pinch said rail;

15 wherein said elastic has an elastic force for
pressing said guide members, which becomes larger as
the upper portion of each of said guide members.

8. The device according to claim 7, plural
elastic members are arranged the outer surfaces of said

20 guide members.

9. An elevator with an emergency stop function
comprising:

a cage;

an elevating means for elevating the cage;

25 an elastic member having a U shape, capable of
cpening in a horizontal direction and attached to the

botten part of said cage by a supporting means;



10 a pair of brake shoes provided in the gap be MEBLFA@EMEVDLSHEET

menbers, arranged symmetrically with respect to said rai capabte—of

novi ' ong the inner surfaces of the guide ehb gg avi
br ak”WMLHZ’H%QMg each other; and 15 a paif ofﬁpil-uﬁﬂ @ean
attachex ta s e shoes, respectivelyfpgr pulling upward said brak

shoes al ong sai d guide nenbers, at the tine when said cape faIIs due to t
breakdown of said el evating nmeans, to cause the el astic renrbers—to—press
sai d gui de nenbers 20 . S0_that, said brake shoes.pinch said,rail; wherein
said el astic nenber HaPHT e?ésqlflc‘?? o'?%’g{’?’é? %9%%%1"&% §af gPSE RBfber s,

whi ch becomnes I@{ lnqa%u%@%'£¥¥¥5é“¥tééﬁkg gh ﬁg sald gglde genbers

- 0.

e

elastic member, respectively, and inner surfaces
inclining such that a gap between said guide members

5 gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
beéween said guide members and extending in a vertical
direction;

10 a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and

15 a pair of pulling means attached to said brake
shoes, respectively for pulling upward said brake shoes
along said guide members, at the time when said cage
falls due to the breakdown of said elevating means, to
cause the elastic members to press said guide members

20 so that said brake shoes pinch said rail;

wherein said elastic member has an elastic force
for pressing said guide members, which becomes larger

as the upper portion of each of said guide members.
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‘Another object of the present invention is to
provide a brake shoe for elevator emergency stop which
has a heat resistance to a temperature that exceeds
1000C as well as a stabilized high coefficient of
friction, an excellent seizure-resistance to rail, an
excellent impact resistance and a stabilized braking
property even under the condition of high speed and
high stress.

Another object of the present invention is to
provide a device for elevator emergency stop having
a stabilized braking property and small size.

Still another object of the present invention is
to provide an elevator provided with a device for
elevator emergency stop where the cage securely slows
down and stops without causing seizure on the rail at
the time when the cage of the elevator is caused to
fall due to the breakdown of the elevating means of the

elevator.

E————
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According to the present invention in a first aspect there
is provided a device for elevator emergency stop
comprising:

an elastic member having a U shape, capable of
opening in a horizontal direction;

a pair of guide members opposing each other and
having outer surfaces contacting the end of the elastic
member, respectively, and inner surfaces inclining such
that a gap between the guide members gradually
decreases toward the upper ends of the guide member;

| a rail having a T-shaped cross section, positioned
between the guide members and extending in a vertical
direction;

a pair of brake shoes provided in the gap between
the guide members, arranged symmetrically with respect
to the rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking
faces opposing each other; and

a pair of pulling means attached to the brake
shoes, respectively, for pulling upward the brake shoes
along the guide members, in the case of emergency, to
cause the elastic member to press the guide members so
that the brake shoes pinch the rail. The brake shoe
comprises (a) a brake body having a braking face and

(b) a braking piece arranged on the braking face side.
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faces opposing each other; and

a pair of pulling means attached to the brake
shoes, respectively, for pulling upward the brake shoes
along the guide members, at the time when the cage
falls due to the breakdown of the elevating means, to
cause the elastic member to press the guide members so
that the brake shoes pinch the rail. The brake shoe
comprises (a) a brake body having a braking face and
(b) a braking piece arranged on the braking face side.
The brake piece is made of a composite material
containing a ceramic base material selected from the
group consisting of silicon nitride, titanium boride,
sialon and silicon carbide, and no less than 10 wt% of
at least one ceramic matérial selected from the group
consisting of a silicon carbide whisker and a silicon

carbide platelet.

Further, according to the present invention there
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the elastic members to press the guide members so that
the brake shoes pinch the rail. The brake shoe
comprises (a) a brake body and having a braking face
(b) a braking piece arranged on the braking face side.
The braking piece is made of a composite material
coﬁtaining a ceramic base material selected from the
group consisting of silicon nitride, titanium boride,
sialon and silicon carbide, and a plurality of ceramic
fibers dispersed and embedded in the base material to

be present in a vertical state at the braking face.

Further, according to the present invention there
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the bottom part of said cage by a supporting means;

a pair of guide members opposing each other and
having outer surfaces contacting the ends of said
elastic member, respectively, and inner surfaces

5 inclining such that a gap between said guide members
gradually decreases toward the upper ends of said guide
members;

a rail having a T-shaped cross section, positioned
between said guide members and extending in a vertical

10 direction;

a pair of brake shoes provided in the gap between
said guide members, arranged symmetrically with respect
to said rail, capable of moving vertically along the
inner surfaces of the guide members, and having braking

15 faces opposing each other; and

a pair of pulling means attached to said brake
shoes, respectively, for pulling upward said brake
shoes along said guide members, at the time when said
cage falls due to the breakdown of said elevating means,

20 to cause said elastic member to press said guide
members so that said brake shoes pinch said rail;
wherein said brake shoe comprises (a) a brake body
having a braking face and (b) a braking piece arranged
the braking face side, and said braking piece is made
25 of a composite material containing a ceramic base
material selected from the group consisting of silicon

nitride, titanium boride, sialon and silicon carbide,



