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1 METHOD OF FI NI SHI NG EDGE OF SHEET GLASS, HEAT- TEMPERED

SHEET GLASS USI NG THE METHOD, AND FI RE- RES|I STANT- R RUCTI ON
MATERI AL USI NG THE HEAT- TEMPERED Rxmprs T GLASS 5
BACKGROUND. -OF THE | NVENTI ON 1 FRELD. OF THE | NVENTI ON 10

The present ¥invention relates to a method of finishing an edge of a
sheet gkass for use in e.g. fire-resistant construction materi al
such as -a fire- = METHOD 1085 i FIINASH INGDIEDGE fOR SHEES HavHS WiHRI W TEMAERED

li ke, a heat -t enpered sheet gl ass using the nethod, and 15

relates also to a fi rHBEESSIGHiAGR USINEY M@ iMETHRY ,erAND] FIRE-RESIFIANY t hi s
heat -t enpered sheet gl ass. 2 DESCRI PTI ON OF THE RELATED ART

20 : When a sKHENSTRULSIION HAEHRIALg USING r BHE s tHHyT-TEMPERED

construction material such as a fire-resjstant door it is
necessary for the glass to have a high S8

5

. BACKGROUND OF THE INVENTION
1 FIELD OF THE INVENTION

16 ) The present ihvention relates to.a method of
finishing an edge of a sheet glasé for use in e.g.
fire—resistant.construction material such as a fire-
resistant door, a fire-resistant window or the like, a
heat-tempered sheet'glass using the methoa, and

15 " relates also to a fire~resistant construction mategial-

using this heat-tempered sheet glass.

é 'DESCRIPTION OF THE RELATED ART
_ .

20 _ When a sheet glass is used in 'a fire-resistant
cohstruction matérial such as a fire—resistaﬁp door,
it is'necessary for the'glass to have a high edge
strength in order to avoid a  heat cracking phenomenon
of this sheet glass. Namely, when a sheet glass is

25 subjected to a significant heat, heat expansion



strength in order to avoid a heat cracking phenomenon of this sheet
glass. Nanely, when a sheet glass is 25 subjected to a significant
heat, heat expansion 2 .
occurring at, the center area of the sheet glass applies a tension
to the edge»of t he sheet gl ass fTxedly supported to a w ndow sash,
for examle. Then, when this tension exceeds the edge strength of

5 the sheet glass. el ACKidiQ OLEHRS naLQs s@{eetugéa%%eet glasdhis
i s the heat cracking phenomenon. fire-resistant sheet

glass, there are Kpowied a tenSlwwwxhsbggtéﬁ@@Sdekael&méEme@uﬁé§s
I ncorporating an internediate |ayer nade of silica hydrate

al kaline. 10 fhieldle casgpoftilie foOr aBMindewt rsanspar droy eaynpd .
probl em since the enbedded wire hinders the the view The | atter

al so has the possTbehit yheh |tdsisngtension exceeds atbpardgey sdrengsbubbl i ng
of the internediate | ayer - resulting froma thermal variation. As an
alternatibe 15 the theetfgbassuch draakhB&sOCEREs el sthdiciieat shka$S gl ass

prepared by heat-tenpering treatnment of soda-line gl ass materi al
As such heat tenp@h?ﬁglﬁrgthhﬁ?F tRacking cRheppmenon.

As fire—nesistant sheet glass, there are known a
wired sheet glass and a laminated glass incorporating
an intermediate layer made of silica hydrate alkaline.

10 In the case'of the former, its transparency may be a
problem since the embedded wire hinders the'the view.
The latter also has the possibility of losing its
transparency due to Bubbling of the intermediate layer
resulting from a therimal variation. As an alternative

15 free from such draﬁbacks, there is known a sheet glass
érgpared by heat-tempering tréatment of soda-lime
glass materiai.

As such heat tempering treatment, the convention
has prbvided a method comprising the steps of: heating

20 . a sheet glass at a temperature.rangé (approximately,
760 deg. C)‘significantly higher than a melting point
of the glass (720 to 730 deg. C); and thén spraying a
coollng air agalnst the sheet glass at an extremely
high pressure such as a back pressure of 950 mmAq, for

25 instance. With such heat tempering treatment of the



has provided a nethod conprising the steps of: heating 20 a sheet
glass at a tenperature range -(approxi mately, 760 deg. O
significantly higher than a nelting point “of the glass (720 to 730
deg. O); and then spraying a cooling air against the sheet glass
at an extrewely hi gh pressure shch. as a back pressure of 950 nmMAq,
for 25, instance. Wth such heat tenpering treatnent of .the

3 sheet gLasstag1aRQVes hbol s, PPEsidl gobbgeed iRdPE@VEdeprovide
the sheet glass wth a predeterm ned edge strength. However, since

the air I'S spraye@nhat dhet/egyabsgvith a prpaessvmenadaieiife t Sershgth.

gl ass which has been heated 5 up to such high tenperature range as
exceedi ng the Howeviel,t idlihqeoi theofaitrheigl apsayedi atspthyi meovayhigkul t
in surface irregularity or warping of the sheet glass whi ch | eads
to distortion of piressmmgeagefihett biebyheet glassnhehiplchag| hggn hegted
According to a conventional nethod of finishing an edge ,of such
sheet gl ads as deseritisedutiprighi hemperaturg RAnge 85t HFCaSALRE Y even

edge, as illustrated . _in Figs. 6(a) and _(bh), a cu rindi ng wheel 20

is - rotat e®edtdng FPiBY Llhnthe ég%ﬁ?hgtéléi F&Y ﬁglé‘%zd&a%f 9ei“5f€

t he wheel to contact an edge .2l1a or, a.ridge 21b af th
in surfac irregularity %r warplng é%

the sheet glass
which leads to distortion of ﬁhe image reflected by
the sheet glass.
iO ‘ . According to a conventional method of finishing
an edge of such sheet glass as described supra, in
order to obtain a flat and even edge, as illustrated.
in Figs. 6{a) and kb),_a cup grinding hheel 20 is
rotated about an axis while causing a side'facé 20a of
15 - the wheel to contact an edge 2la or a ridge 21b of the
sheet glass 21. The cup grinding wheel includes
diéﬁond or grinding stone or the like affixea on the
side face 20a.thereof.
With_suéh sheet glass edge grinding method as
20 described supra, a very fine grihd séreak, which is’
hardly recognizable with naked ‘eyes, is formed at the
ridge portion as a result from the grinding of the
edge portion. For this reason, a thermal stress

associated with a thermal expansion tends to be

25 concentrated at the grind streak. In particular, in



sheet gl ass 21. The cup grinding wheel includes di anond or
grinding stone or the like-affixed on the side face 20a thereof.
Wth such sheet gl ass edge grinding nethod as 20 descri bed supra, a
very fine grind streak, which is . hardly recogni zabl e with naked
eyes, is forned at the ridge por4ion as a result fromthe grinding
of the . edge portion. For this reason, a thernmal stress

associ ated W th athbeldwséeexFanshen §@<ﬂ'gslt1Qn@egl?a5ss («OOROGRIY ahedtat the
grind streak. In particular, in 4

the case of the soéempdrimg ghasathanthoutithens- not poss1mhnpeM|n;oV1de
treatnent), it is not possible to provide this glass with a high
edge strength. this glass wAcdoralilmigly edge cstdegngtdh al low its use as a
fire- 5 resi stant sheet gl ass, the above-described heat

tenpering treatnent | SAeReREinZlButin tANde T remtapkaw 1ts use ama|Riget he
i nconveni ences described supra. Further, if the heat

treatnent®is ef f egp&dstant shegtglags. hE&ﬁrﬁP?@ﬁxﬁ%fﬁFéQﬁﬁ/gFﬁ%wer

back 10 " pressure of th ing .air than.the conventi
method in order tb°BRBTHEh ng %98nﬁ€hc%§e Sifa % £)eRhi8 ¥ reatnent

involves the iqconveniencgs described supra.
Furthéf, ifhﬁhe heat tempering treatment is effected
at a lower heating temperature and/or lower back
10 pressure of the spraying air than the conventio;él
method in oraer to avoid the inconveniences {surface-
irregularity,- warping)- of the heaé tempering
treatment, then, this will result in an ipsufficient
edge strength of the sheet glaés obtained as a.firé—
.15 - resistant door.

In view. of the above-described state of the art,
the primary object of the invention is to solve the
dfawbacks-of the cohventional art by providing an
improved method of finishing an edge of a sheet glass

20 capable of iﬁcreésing the edge strength of the glass,
a heat-tempered glass ﬁith a predetermined edge
strength made by using the method, and also a fire-
resistant conétrucpion.materi#l using this heat-

tempered sheet glass.

25



irregularity, warping) of the heat tenpering treatnment, then,
this will result in an insufficient edge strength of the sheet

gl ass obtained as a fire- 15 resi stant door. I n view of
the above-described state of the art, the primary object of the
invention is to solve the drawb&cks of the conventional art by
provi dijg an : I nproved net hod of finishing an edge of a sheet gl ass

20 capabl e of gimgiRasérgriber e@ersbnength of the gl ass, a
heat -t enpered glass with a predeterm ned edge strength made by

using the method, and also a fire- resi stant construction materia
using this heat- tenpered sheet glass. 25

5 . SUMVARY OF TFiEr | EMENTILOAng the above-notst ¢bi¢¢t)i ag meidrod
above-noted object, a nmethod of finishing an edge of a sheet gl ass,
according to 5 .of fimdspiegern iedent Pdn 2 cHIRAY skkass, according £q st
grinding step for grinding an edge of a . Sheet glass so as to
provi de tPe edge WhehpEpsent invephiqdr dPY™ROIAX curved shape; and

a first grinding step for grinding an edge of_a
sheet glags so as to provide the edge with an
outwardly convex_cufved shape; and

a finishing step for finishing a bordering

10 portion which has béen formed by the first grinding'
step between the curved edge and each flat side face
of the sheet glass, so as to provide this bordering
portion with a greater smoothness phan-smoothness
provided by the first grinding s;ep.

15 _ In general, the stress occufring within a sheet
glass is ap£ to be cqncentrated at the ridge portions
of the sheet glass.'-Then,'according to the sheet
glass edge finishing method of the present invention,
the method comprisés the first grindihg step for

20 grinding an edge of a sheet glass so as to provide the
edge with an outwardiy convéx curved shape; and a
finishing‘step for“finishing_a bordering portion which
has been fofmed.by the first grinding step between the
curved edge and each fla£ side face of the éheet

25 glass, so as to provide this bordering portion with a



a finishing step for finishing a bordering 10 portion which has been
forned.by the first grlndlng step between the curved edge and each
flat side face of the sheet glass, so as to provide this bordering
portion with a greater snpothness than sgoothness -provi ded by the
first grindtng step. 15 In general, the stress occurring within a
sheet . glass is apt to be concentrated at the ridge portions
of the sheet gl asgreatlensmaeadndidsy tWahhembbatiness provgldst esgéhe
finishing nethod of the present invention, t he met hod conprises the
first grinding steprfsdr g2@ndingrisrdipg aredge .ofit $iearoghkddsleo tas to
provide the edge with an outwardly convex curved shape; and a
finishing step forestnichi agraehbrabipngoporatimnssuttchthe edge partiam
formed by the first grinding step between the ., curved edge and each
flat side face of°_lfhgh§he?éteet25gfas$gl adesPeoiallyy Rove getchﬁgnﬁo?g'beri ng
portion with a . e e s _ 6. s o9, a.téhr
smoot hnes® t han shoBifRées pieRitRn Hipishing & bordgring partiem wZi}lecp.
Hence, it is possible to restricli.£o s af i fp il Ess t he
edge portion Ras §?e?h£°§'ﬁee%tbyélg%és.fléss%eégf%ﬁﬁlr,?é bé}Leé‘)fbectl ng t‘%fee'
R curved edge and each flat side face of the sheet
glass, éo as to provide this bordering portion with. a
greater smoothness than smoothness provided by the
10 first grinding step, the ridge portions are
substantially eliminated to ﬁrovide a smoother
finished surface. chordingly, it is possible to
avoid the fofmation of the grind streak which tends to
invite the concentration of the stress at this
15 ~ portion. As a result; the method of the invention
ailows the sheet glaés to obtain a higher edsge
strength than the convention.
With the increased edge strength, even if the
heat tempering operation is effected at a lower
20 temperature range and/or lower air-spraying pressuré
than the convention, the resulting sheet glass may
‘retain a predetermined sufficient edge strength after
the heat-tempering treatment. As a result, it becomeé

possible to avoid the inconveniences of the prior art

25 such as the surface irregularity or warping which



5 finishing step for finishing a bordering portion which has
been fornmed by the first grinding step between the. curved edge and
each flat side face of the sheet gl ass, so as to provide this
bordering portion with a great er -snoot hness than snoot hness provi ded
by the 10 ~ first grinding step, t He ridge portions are
substantially elimnated to provide a snoother finished surface.
Accordingly, it ilSednssidle deflection iadgeddiBeokroibati oHookovhe,gthend
streak which tends to invite the concentration of the stress at
this 15 ~ portiramnirkg aosésuldf the hethodesfpehéngnttiem may be

all ows the sheet glass to obtain a higher edge strength than the
conventi on. reduced \§g tvetlde i ncreased edge strength, even if the
heat tenpering operation is effected at a_l ' eraturet ange

and/ or |ower air-sprayitfy preei¥e acc?rdingﬁgﬁ ﬂﬁg’c%%V%ﬁY oh, St g

(el 100 oot 9L T g, el hHE SIPIECTRERL AR L L pscee

DO o surt S PP CaiEy! BSHRNGRLGNISS Ur DRuBRLETsBfLes?S
at the edge of the sheet glass and hence to increase
the edge strength of thé sheet glass. As the result,
even if ihe heat-tempering treatmeni of the sheet

10 gla;é is effected by a simpler method than the
conventional method, the resulting glass may maintain
sufficient performance as a. fire-resistant sheei.
glass. Accordingly, the method'échievés'improvement
of the quality of the sheet glass and also reduction

15 of the running cost of the heat-tempering freatment
systeﬁ.

The finishing step may be carried out by a
variety of manners such as buffing, heap'melting{
~ chemical melting or the like.

20 If the finishing stép is carried out by buffing,
it is possible to.polish the surface with the
irregularity in the order of g few/mes.

Further, if the finishing step.is carried out by

heat melting, it is possible to provide the finished

25 surface with the same finish as the sheet glass per



| eads to a reflection inmage distortion. Mreover, the runni ng
costs of the heat-tenpering system may be reduced as well:

In surmary, according to the invention's nethod 5 of finishing the
edge of a shget glass, it becones possi ble to restrict
concentratien of thermal stress. 8t the edge of the sheet glass and
hence toklncrease the edge strength of the sheet glass. As the

resul t, weh ido tdifathaale taMard Npgrieat neteid sheechgbhss 1Ray
glass is effected by a sinpler nethod than the conventi onal nethod,

the resulting gl asse MBOrdENitHe entire eddd ftilodenif perdoramnesuds, athe
fire-resistant sheet _ glass. Accordingly, the nethod achi eves

i npr ovenment edg¥ theeggahi tyf ofthehesbhedt glass amdyvalke rfadueheon
15 ~of the running cost of the heat-tenpering treatnent system
The finishing stepinmmedsedarried out by a variety of .manners such
as buffing, heat nelting, chem cal nelting or the

. .20
If the fir shing step |%f(%h%|ﬁ&?kﬁh1%%/%ﬁﬁﬁl%ﬁ;carrled °YY Fg GBERAGPL to

polish the surface mnth t he regularity in the order of a4 few
[err]ns. me tl?ﬁntﬁﬁ%s qlpthénglﬁFgﬁlﬁé *sFEpTPY R&r FREEYSHt CBY

heat nelting, it is p055|blﬁ gI%.rOVIdF ng Hun§s@§g e%§1c1en%§rﬂ§§et“%th

the sanme finish a s

edge finishing operation of the sheet glass may be
improved.

%0 . For aecomplishing the above-noted object, in a
heat-tempered sheet glass, according to the present
invention;:the sheet glass has its entire surface
subjected to a heat-tempering treatment, the sheet
glass comprises an edge thereof formed as an outwérdly

15 convex curved edge having an intermediate pertion in
the thickness direction thereof projecting outwards
in the direption of the plane of the sheet glass;

wherein, the curwed edge has a maximum surface
* irregularity ranging be}ow 0.05 mm; and

20 a_bordering'portion'formed between the curved-
edge and each flat side face of the sheet glass has é
maximum surface irregularity ranging below 0.007 mm.

With the above construction, the edge of the
sheet'glass.having its entire face thereof subjected

25 to a heat-tempering treatment is formed as an



8 be
born by the entire edge thereof. As a result, the edge strength of
the sheet glass nmay be further i ncreased. 5 If the
finishing step is carried out by chenicalg melting, this finishing
step per se»nay be carried out " by a sinple process, so that the
efficiepgy of the edge finishing operation of the sheet glass may

be

in a
“invention,
heat - t enper

portion in

se, so that the stress applied to the sheet glass may

i Mprovgdewak®dly conveROrc @se@ml &akiengp blpe iabwvaanoied aly ect,

heat -t enper ed sheet gl ass, according to the present

the shegteghaasaltas pdrs ot i iR SHef @Gerection odubjlettidetss a
ing treatnent, the sheet gl ass conpri ses an edge t hereof
formed as an out welieltgiof 1projectdngerouhwamsts etige thevi dgremtion epfedite e
t he thickness direction thereof projecting outwards

in the direction plandieod| the FHeathegbtewet pdskhis curved edge paxtdian the
curved edge has a maxi num surface

mm and 0

edge and each flat side face of the sheet gl ass, has maxi nmym
surface irregul arfy rgﬁﬁFﬁﬁrbaﬁa ?f%kﬁ‘?é%p°rtl°n ?ormedmffﬁwfﬁg gﬁ%@e

s . irregularity rangi.ng bel ow 0
has g B%HE\*Png“ESPFFoﬁrFﬁlgHé&rBéP’V\é"&%‘gtlﬁ‘@ga#\?é’d-o A

constructi on, theced e, of .the

10

20

25

urved edge portion and a flat portion on each side

face of the sheet glass has a maximum surface
irregularity ranging below 0.007 mm. Accordingly,
this heat-tempered glass may effectively restrict
concentration of stress at the edge portion.

More particularlj, thé curved edge poftion formed
at the edge of the sheet glass is provided with very
smooth finish of maximum surface ifregularity ranging
lower than 0.05mm. Moreover, no ridges are formed at
this curved edge portion. Hence, concentration of
streés at the curved edge portion may be avqided.
Further, the bprdering portion formed between the
curved edge portion. and a flat portioA on each side
face of the sheet glass is provided with even smoother
finish haQing a maximum surface irregularity ranging
below 0.007 mm. Therefore, the éntire sheet glass too
may be free from ridges which tend to invite
concentration of-stress. As a result, it‘becomés

possible to avoid the stress concentration at the

.05



sheet glass having its entire face thereof subjected 25 to a
heat-tenpering treatnent is forned as an

9 outwardly convex curved edge portion having an .
intermedi ate portion in the direction of thickness t her eof
projecting outwards in the direction of t HeD pl ane of the sheet
glass, and this curved edge portion 5 has a nmaxi mum surface
irregularity rangidigdielodwtheOBheet glas¥)) whEvebiethe dclgedetr88gPRI&EON
formed between the curved edge portion and a flat portion on each
si de f ace tifid hesdteqfl agisagmhdse ai npeansd iy flzeehigher than 4
irregularity ranging bel,ow 0.007 nm Accordingly, 10 this

heat -t enper ed gIa§$fﬁhyleﬁ@@@pmu@h$eﬂestrlct concentration of
stress at the edge portlon More particularly, the curved edge
portion formed acideateddd -ofin Hesifaae qlees 9% %rwm fhepevery

srmoot h finish of xi mum surface irregularit Aangi n | ower -t han
0. 05mMm ﬁbreovernqﬁéﬂ$9§b§§r&F§“F@4&gdagFan¥age°“stﬁ?g %ﬂ?b%ﬂn%dﬁ%ress

portion. Hence, COI’ICEI’I'[ rati.on

i ss_at tg rved edge portion
Moy be avol ded. | COReReRiRh, it 4 tgo sHEPRRS . BT ERUNET G RetPRET RRRCT he
cur ved edge porti gnosaad axfd ale AU 100 A GA o8 424120 tenad %5 Slobbe

sheet glass IS provi even snoot
at the ridges and bottoms of this uneven surface.

Furthef, in the case of the bordering portion between
10 the curved-edge portion and each flat side face of the
sheet glass, as this portion comprises a ’inter-face
transition region’, the stress concentration tend; to
occur at the ridges and bottoms of its irregularity if
the irregularity is greater, at its ma;imum, than

15 . 0.007mm. | |
With the increased edge strength described above,
even if the heat-tempering operation is effected by a
heating operation at a temperature range lower than
that of the convention or by én air spraying operation
:_20' .. at an air pressure lower than thaﬁ of the convention,
the resultant glass ﬁay_still be free from such
inconveﬁience of the conventional art as the surface
irregularity or warping which distorts the reflection
image whilé maintaining a predetermined sufficient

25 edge strength,



finish having a maxi num surface irregularity ranging bel ow 0. 007
mm Therefore, the entire sheet glass too may be free fromridges
which tend to invite concentration of stress. As aresult, it
becones 25 . possible to avoid the stre gﬁ concentration at the

10 *edges of the sheet gl ass, whereby the edge strength of

this shee{ gl ass may be increased to be higher than 4 . ‘kgf/ mm
appr oxi nat el y. Therefdﬁ@QL@&ﬂhakbﬁ,hbatPhemﬁasedag$as§faacﬁﬂHYﬂd
shape 5 ~ which is structurally advant ageous for avoi ding stress
concentration, if tiastisrpeeceentréguentioy, ranges ifvedrthe heat te®pébimg t he
stress concentration still tends to occur at the ridges and
bottoms of this wﬂaﬁﬁ?%HWTéﬁbthe sheet glagshers ¢hfetieetadle af sineler

bordering portion begye the cuyved edge portion and each fl at
side face of the metho tgﬁﬁeﬁﬁﬂﬁﬁ; employqfg 1 gb RencORMFRrELEny the

‘“inter- fa %n3|t|on reglo t he Siress; nggg&h%htgn tqué to
occur tqie ri dges an(Ei Bt oﬁg‘ tgg'if?Feg"lﬁ%r ﬁ'y ? ?hé&°
MEEHIO v e MU ST AN

possible to 1mprqve the quality of the sheet glass and
also to reduce the running costs of the system used
for the heat tempering operation.

10 Further, as described in the appended claim 5,
preferably, the surface compressing stress used in the
heat tempering treatment ranges over 17 kgf/mmg'.

Incidentally, if a sheet glass is to be used as a
Class A or Class B fire;resistant door according to a

15 fire-resistant testing based on the Japanese
Construction Ministry Pubiic Notice'No. 1125, there is
the péssibility of dangér of heat cracking in the
sheet glaés unleés the sheet glass has an edge
étrength higher than 21 kgf/mma'(in case ‘the sheet

20 glass is supported by a retainer  metal element 9
having good heat conduction charactefistics, with an
engaging depth d at a peripheral edge of the sheet
glass with a sash being 10 mm approximately, as
illustrated in Fig. 2). In this respect, with the

25 construction set forth in claim 5 of the present



even if the heat-tenpering operation is effected by a heat i ng
operation at a tenperature range |ower than that of the convention
or by an air spraying operation 20 . at an air pressure |lower than that
of the conveption, the resultant, glass may. still be free from
such " inconveni ence of the convertd onal art as the surface

irregul arity or warping which distorts the reflection i mage while
mai ntai ni ng a predetvenvieed bkf issird@ce Lpmpressddge ssttrree?n?gt‘tﬁed in the
Therefore, with the heat-tenpered glass according t he present

i nvention, even hﬁdﬁhéeW@aﬁlménﬁéﬁﬁﬁge“t 1s Pr°6b€?3tFBnbﬁfhtﬁEeghE%?“

glass is effected by a SI nmet hod than t'hése ed | the
convention, the 'y kg f%%ultantTh§ﬁbet“bI§§§ m%?%ﬁ?TIngan?

P%ESL?PEE qual i “eat'ret%e%xgg?ég 1 g Fin ™ obFained b E%Zﬂ%d?e“’
running cqosts of t .system_used ea e

10 " BR T natniRSRE e e deprs RBR RIBAE SE i i
preferably, the syifiage %%”%ﬁ%%SEQQe %&ﬂs§h§§ﬁd1%nlhh@ffect high€al than

tenpering treatnent ranges over err InC|dentaIIy,

if a sheet glass @itﬁgfwhﬂ§ed aSA%cordlngly, this sheet glass may be
used.as the Class A or B fire-resistant door without
‘any problems.

10 Incidehtally, if the sheet glass is supported
w?th a greater engaging depth of about 15 mm, there
occurs a slightly greater'temperature difference
between_the éeripheral edge and the ceﬂter portion of
the sheet glass. Therefofe, a greéter surface

15 compressing force.gfeater than 18 kgf/mﬁLwill be
needed in this case.

Further, if the sheet glass is supported with the
greater engaging depth-of about 15 mm and without the
use of the retainer metal element 9 (see Fig. 5), the

20 eurface compressing stress needs to be still higher
than 22 kgf/mm”

As described above, in any of the various support
conditions, the sheet glass may be used as the Claes A
or B fire-resistant door.

25 A fire-resistant construction material according



Class A or Class B fire-resistant. door according to a ‘15

fire-resistant testing based on the Japanese * . Construction

M nistry Public Notice No. 1125, there is the possibility of danger
of heat cracking in the . sheet glaf3$ unl ess the sheet glass has an
edge * strength higher than 21 kgf/fnierr] (in case the sheet 20

gl ass is supported by a retainer net'al elenment 9 ° havi ng good
heat conduction char &beeprssess, inventdon is charesgagiirgdddm Hhhtatthe
peri pheral edge of the sheet glass with a sash being 10 nm

approxi mately, a@aterial “FFF‘ué{“Fathé&tl“rYeF‘inreﬂ) sheelty glpss (degpcibedith
the 25 constr%ctlon s forti'{: n C|£al mb5 o ese

12 i nvenfi’dh’ the v Face Bhfpresst nﬁesst*%g?%&e‘doi“r? tt’Fl'éCtl°n

heat tenpering tre a1 rovided.to_be her 3
kgf /mmferr]. %ttg% L|ln§'%g ¥ na ?%nafivl P’f a@ant doox OIén%]tlﬁe

hi gher than 4 kof émstgmaupﬁ@o@thfngd&?peébor £ 44 S0 S L eSS

descri bed supra, the sheet glass may tain an edge strength which
is in effect higher tR@gbPther and Sh&HféBFREEE [ | feat ALOTHMNAH tsecddisE

sheet gl ass may be used.as the Class A or B fire-resistant door
W t hout , - aBYepriablemBion will become more apparent from the
following more detailed descriptiqn of the embodiments

of the invention with reference to the accompanying

10_ drawings.
BRIEF DESCRIPTION.OF THE DRAWINGS

Figs..l(a) and (b) are descriptive views

15 illustrating a method of finishing an edge of a sheet
glass according to the présent invention,

Fig. 2 1s a. section view showing principal
portions of a_fire—resistant_door according to ﬁhe
embodiment of Fig. 1,.

20 . ,fig. 3 is a section view showing an attaching
condition of a sheet glass relating to a further
embodiment,

i Fig. 4 is a section view showing an attaching
condition of a sheet glass relating to a still further

25 embodiment,



10 - Incidentally, if the sheet glass is supported with a
greater engagi.ng depth of about 15 mm there occurs a slightly
.greater tenperature difference bet ween the peripheral edge and the
center portien of - the sheet glass. Therefore, a greater surface 15
conpressing*force. greater than 18 kgf/nndkﬂr] w il be needed in
this case. Further, if the sheet glass is supported with the
great er engagi ng dept h Fofg abeut1815anm%1ﬁlmmtmwmélow1n“ Priyseigfalhe
retainer netal elenent 9 (see Fug the 20 surface conpreSS|ng
stress needs to bé’°s“ttlll°lnsh|°gfhé‘r ire- res“t"r‘?a{’r? 2Py fyehfting to a stillg

descri-bed above, i ny of the.variou po onditions, the
sheet gl ass nay b uggyragm%ﬁglefaés i the 1nven8?°§ f #Pe- resi stant door.

25 Afire- reaﬁgégn QQP§5rQQ£h°”(?§te%L@| ?8%Qﬁpi891ve vie 13

to the present invention1s characCterized terial - uses

the heat - tenper ed ;57Q&k 3ka3g deskiiRed of flnlsﬁﬂHEN%n JAN o f N Ssheet

fire-resi stant construction material may be used as a

fire-resistant do@na@ks facc@rdifig to theSpshiadt awendow having superior fire
resi st ance.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

10 Preferred embodiments of the present inygntion
will be described in details with reference:to the
accomﬁanying drawings. |

Fig. 2 shows a fire-resistant door comprising a
sheet glass 3 having én edgel2 thereof finished by a

15 sheet glass edge finishing method of the invention,
and a sash 1 in whichlthe sheet glass 3 is fitted.

The sash 1 includes an. annular sash body 5
forming.a.door frame, and a.pair of holder members 6
for holding, therebetween, the sheet giaﬁs 3 fixed in

20 position to the sash body 5.

fhe saSﬁ body 5 and the holder members 6 are both
formed of metal, so as to be able to retain the sheet

~glass 3 in the case of a fire. The holder members 6
specifically comprise a pair of angle members which

25 are mounted on the sash body 5 so as to form



Further and other objects, features and effects of the invention
w || becone nore apparent fromthe foll ow ng nore detail ed _
description of the enbodi nents of the invention with reference to
t he acconpanying 10 dr awi ngs. "~ BRI EF DESCRI PTI ON OF THE
DRAW NGS : : 'Figs. 1(a) and (b}5are descriptive views 15

Il lustrattng a nmethod of finishing an edge of a sheet gl ass
accordi ng to the prieseeiietiwre@ntd cipace 7 capable offi goldihg ansedgeon vyfew
showi ng pri nci pal portions of a fire-resistant door according to
t he enbodi entshdetFiglasls 3 Aherein. Fig. 3 is a section view
showi ng an attaching . condition of a sheet glass relating to a
further embodi nEtf ,space 7 accommqratey thereidbcd | sptyiegy Bhotkng

gg attagg%gginentﬁ fgggghtbgncgﬁgié¥¥¥§e lfggeLeLgUfE%tglﬁr%%ggtgkgther

0 LS £ e L PR ORE B ne oYL FERY 8 ana @
. retainer metal element 9 for binding the édge 2 of the
sheét glass 3 for securing the_edge 2 to the.holder
members 6. The setting block 8 is disposed within the
sﬁace 7 at the bottom side of the sash i.;

10 The retainer element 9 is formed of a thin'met;l
plate element and constructed so that the element 9
may elastically retain and.secure the edge 2 of the
sheet glass 3 as accommédated within the gpace 7.
More particularly, this retainer element 9 has a

15 leﬁgth corresponding substantially to a length of the
edge 2 of the sheet glass 3. Further, as shown in
Fig. 2, this retainer element 9 has an angular U-like
cross sectional shape. (like a hexagon without its top
side) as viewed in the longitudinal direction of the

20 edge 2. Then, the opposed lateral sides of the U-
shape are Brougﬁt into line—contaqt with the froht_and
back faces of the sh;et glass 3, respecfively.
Further, the.retainer element 9 has én outer diameter

greater than the width of the space 7, so that, when

25 . ‘the element 9 is set within the space 7 with the edge’



further embodi ment of the invention, and Figs. 6(a) ‘and (b)
are descriptive views 5 Il lustrating a nmethod of finishing an edge of
a sheet gl ass according to the prior art. DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS . 10 1Pr.eferred embodi ments of the
present invention w1l be descriged in details with reference to
the ‘% acconpanyi ng draw ngs. i Fig. 2 shows a
fire-resistant dogrogotpéi Shé@gt aglass 3 bshwethgldisthardiav) Nchere g 2
thereof finished by a 15 sheet gl ass edge finishing nmethod of the

i nvention, . 9 anad af sashy 1rietait céind heé isheeheglsdsse 8 Bd o4t dd.as

The sash 1 includes an annul ar sash body 5 formng a door frane,
and a pair of hol deceieihb@r so8pressing forchs| dirng-het HdmsbidtdwebirethiP B heet
glass 3 fixedin 20 position to the sash_body 5. . . The sash
body 5 and the hofdem nehpehe bdgre moRrRers 6. AFned BISHeta , 1o % to
be able to retain the sheet in:the case of a fire. Jme

. . | gss 3
hol der nmeRbers 6 P9331b1esbchVP&3IF§ aOREVESE R S BB 2SN b e
whi ch 25 ' afepgggg%%%afnhd geo§a%%éxé_eéts%f§%st8uJ(¥31thermal

deformation thereof in the event of a fire.
Incidentally, as the'fetéiner element 9 is formed
of metal material (e.g. iron and steel, stainless
10 . steel or the like), this element has a good heat
conduction characteristics, so that the element may
quickly adjust to the ambience temperature. Thu;, if
a fire occurs, the element 9 may readily conduct the
heat to the peripheral edge of the sheet glass 3
15 retained by this element 9, so ‘that a sharp
temperature difference is hardl& developed between the
peripheral edge and tﬁe'cénter portion of the sheet
glass, and éonsequentiy there hardly occurs breakage
‘of the sheet glass. If converting this breakage
20 resistaqce'into the stress applied to the edge; then,
in the standard support conditiqn shown in Fig. 2
_where the engaging depth d of the sheetlglass 3
relative to the holder members 6 is about 15 mm, there
is applied a stress of 22 kgf/mﬁ>approximately. In

25 the case of a shorter engaging depth of 10 mm



15 t her ebet ween a space 7 capable of holdi'ng an edge 2 of

the sheet glass 3 therein. The space 7 accommpdates therein a
setting bl ock 8 formed of chloroprene rubber having a protecting
5 functi,on for the edge of the sheet glass 3 and a retai ner
metal element: 9 for binding the edge 2 of ¥he - sheet glass 3 for
securing the edge 2 to the hol der - nmenbers 6. The setting block 8
i s disposed withi rdi®ximately, 3hate obadurhe bob+pespoAeingly hemadsbrl.
10 The retainer element 9 is fornmed of a thin netal pl ate
el ement: and .const ruestredad@ rieh atl fiflegreplcendrit w®en the cember| pstiitahl gnd
retain and secure the edge 2 of the sheet glass 3 as accommodat ed
wi thin the space the periphemgk pdeei @fl athy, sheed retasser e"f*tﬁ?bnt thehas
a 15 | engt h -corr.espondi ng substantlally to a Ien?t of

edge 2 of the shedPPJiigds stressy s dred %Fsedsht&(/ma'??l“t kgf/I“i“’g to) be p2k
retainer el enent 2n _an ular Q‘E . cross sectional shape

(1i ke a héxagon wi i |f§ 861ma ely. side) as viewed in the Iongitudinal

direction of the 20 the qp teral ,sides the
U shape are brhug |rﬁo Plne %ﬁtQMAOSF hg%r%Fftlc Taf _

back faces of the i ghegt; ghass 3, respectlvely. Further, the
retai.ner elenment 9 has an outer dianeter greater than the w dth of

the space 7, so that, whan et gih8selEMEOt £8 rind SebyWiddh fethE ngpage 7
with the edge
' sheet glass made of soda-lime manufactured by a method
10 not usiﬁg any metal hangers and then subjecting this
sheet glass to a heat tempering treatment.
For finishing an edge of the above sheet glass 3,
a first grihding step is effected for grinding an end
face of the eheet glass into a curved shape having an
15 intermediate portion in the direction of thickness of
the sheet glass 3 outwardly brojecting iq the
direction of plane of the sheet glass.3 (the groﬁnd
fdce.has a maximum irregularity ranging lower than
0.05mm); and then a finishing step is effected for
20 finishing a bordering portion formed between the
curved edge'3a formed at the end face of the sheet’
glass 3 by the first grinding step and a flat portion
3b on the front and back face-respectively of the
sheet glass 3, so as to provide this bordering portion

25 with a greater smoothnessl(the finished face obtains a



16 2 of the sheet glass 3 being held therein, the el enent

9 my firmy retain and fix the sheet glass 3 as recei vi ng
conpressing forces in the binding direction from t he hol der nenbers
6. As aresult, it is" 5 possi bl e togavoid an i nadvert ent

di sengagenent of the - peripheral egge of the sheet glass due to
thermal ;| . def ormation thereof in the event of a fire

Incidental ly, as tiximumi dawedudrnity iLssforwkan °07m&ﬁ nkhap nkeria
‘(e.g. iron and steel, stainless 10 steel or the like), this el enent

has Elgoog heat S??°t %&ﬁﬁhﬂﬂﬁ%ﬁ?q@héwaépﬁrﬁ%FF&sgréﬁdﬁﬁﬁtSFﬁB el enent may
qui ckly adjust to the anbience te ure. T fi
occurs, the elenent 9 M&FS e%ﬁf?&g@b t ?ﬁequuStratﬁgafJ}oF%% 1fa),

peri pheral edge of,_the _shee & a | t
g,t So that a sha'i’ fs 43 relrr'b%rlg ure %IPffeér elre\?gil sp% zn; %eve]leiorggd'
et ween the : eL dfhgic Q4R thOthsd

gl ass, an conseqd@% 7 ergihggg @égcgugglb%gg g&e% ohe$%zggﬁget
glass. If converfj nauwkspt%%m%l 2hce of €8l 8HANGRIFDEQLL kBT €56
applied to t he edge; then, In the standard support condition shown
in Fig. 2 rotated about an axis. This cylindrical wheel 10 has

é gradually.reduced outer diameter toward the center
thereof in the axial direction, so as to grind the
10 . edgé féce of the sheet glass as a face to be ground,
into an. outwardly projecting curved shape. The outer
peripheral face of the cylindrical wheel 10 comprises’
a grinding portion which 'is finer than #200.
The curyed edge-3a formed.by the first grinding
15 step has a maximum surface irregularity of 0.03mm
approximately. Because of such extremely small
irregularity, this finished face may effectively avoid
concentration of stress in the sheet glass 3.
Further, the grinding direction of the first
20 grinding-step is set along the longitudinal direction
of the edge face of the sheet glass, so that the grind
streak formed in association with the grinding 1is
formed . along the longitudiﬁal direction of the sheet
glass edge_face. This also serves to avoid the

25 concentration of thermal breaking force acting along



where the engagi ng depth d of the sheet glass 3 ' relative to the
hol der menbers 6 is about 15 nm there Is applied a stress of 22
kgf / m{ err] approxi mately. In 25 - the case of a shorter engagi ng
dept-h of 10 pm ' 17

approxi mat el’y, there occurs a correspondﬂﬁgly smal | er tenperature
di fference between the center portion and t he peripheral edge of

the sheet glass. th&heReett PSce of the SRPLieghsiLess is reduced by about 1
kgf /mferr] to be 21 5 kgf /m{err] approxi mately. Next ,

the sheet glass 3 w || Abe ipanisitealtadl Vin Fig. 10escrithed.finishing step Thi s
sheet glass 3 is formed by subjecting a . sSheet gl ass made of :
soda- | i re manuf acfiar efpgtedney hadbufifing medhodiskmgngingn netb edd henderlst and
then subjecting this o sheet glass to a heat tenpering treatnent.

For finishing an élgerdraimedaipit shéatedl aboud, two rotagipnadt gishdi ng
step is effected for grinding an end . . face of the sheet glass into a
curved shipe havi hBi&n Pukling jopefiatetrmit é SpoF eEST LS t he dPLEC | dF &

okness O e PRIk A0, S Y W £ B R Bt
generally by using the belt 11 made. of sheep skin.
The buffing is effected while pouring a water solution
of cerium oxide on to the portion to be polished, so

10 that tﬁe'polished face obtains a surface  roughness of
3 to 7/pm (almbst equal to.ghe surface roughness of
the'frontoand bgck faces of the sheet glass) and
obtains lugter as well. As a result, this
significantly reduces the pdssibility of-stress

15 .concehtrati;n at the borderiﬁg portion 3c. Iin
embodying the present invention, however, any other
abrasive than cerium oxide descfibed supra may be used
as long as the agent may provide the surface with such
ultré—fine roughness.

20 As described above, by effecting the first
grinding step and subsequently the finishing sﬁep,.it
is possible to.significantl? restrict the occurrence
lof stress.concentration-at the.edge portion 2 of the
sheet glasé 3. In particular, it becomes possible to

25 avoid the occurrence of stress concentration along the



face has a maxi mumirregularity ranging |ower than 0.05m); and
then a finishing step is effected for 20 finishing a bordering portion
formed between the curved edge 3a fornmed at the end face of the -
sheet , 9lass 3 by the first grinding step and a flat portion

3b on the front and back face respective® of the sheet glass 3, so
as to prqvide this bordering portion 25 with a greater snoothness (the
finished face obtahBétaface of the sheet glass 3. As a reiflt, the
maxi mumirregularity less than 0.007nm) than the snoot hness

provi ded by the frestlgrindisigest eplass will hardiyr opapki @R | yheas
illustrated in Fig. 1(a), the first grinding step is effected by a
plain 5 rosubiiontegl tadreehl imhdee eHdidy hetidst uthnd ziidg bas

an outer peripheral..face of a cyllndrlcal wheel 10 ated out an
axis. This cylindPrenl capéarmed ﬁ§§t this SQP%ﬁEﬁ&%ﬁ?ym?Edbfe {g)&l

di aneter toward the center hereof .i.n the axi rection t
grind the® 10 wddde Pice ©F2€he %hﬁ&nggtlkésse ceeaaceé oﬁbeolff Z%dﬁ% 0

into an outwardly projecti curved shape. The outer eriphera
face of the cyIinﬂBPEéflﬁﬁggf 10 conpri ses a grinding Bort?on

Which is finer than #2QQ. descr*bed herdithftdied £d9erdarf ofdrediywt he
first grlndlng '

sheet glass_to be used as the Class A or.B fire-
resistant door specified in a fire resistance testing
10 based-pn the Japan Construction Ministry Public Notice
No. 1125, the sheet glass needs to have an edge
strength not lower than 26 kgf/mmq' (in case the
engaging depth is about 15 mh). Then, with the sheet
glaSS.3 aecording to this embodiment, the retaining by
15 the retainer element 9 serves to damp 4 kgf/mmzof
stress and the aboée—described'finishing treatment of
the edge fece provides the edge with the strength of

about 4 kgf/mm2or more. Hence, in total, the required '
addition of the edge strength by the heat tempering
20 operation may be only iq the remaining amount of 18
kgf/mm or more. Further, in the case of the shellow
" engagement support coﬁdition of ﬁhe engaging depth at
10 mm epbroximately, the temperature difference
between the center portion. and the peripheral edge of

25 the sheet glass too slightly decreases



15 step has a maxi num surface irregularity of 0.03mm

approxi mately. - Because of such extrenely small I-rregul arity,
this finished face nay effectively avoid . concentration of stress
in the sheet .gl ass 3. _ Further, the grinding direction of the
first 20 * grinding step is set along4ke |ongitudinal directien:

of the edge face of the sheet glass, so that the.grind st reak
formed i n associ atcdconr asiplo tdengiiyndi NGhiuss, in thiforedeal anget heat

| ongi tudi nal direction of the sheet ) gl ass edge face. This al so
serves to avoid tHemp2Fing treaioemttr ateedn tof adibrthe kddakistgengrtde et i ng
al ong _ o 19 -the sheet face of
the sheet glass 3°only 17 kgf/mm a5 pprestrated in Fig. 1(b), the finishing
step is effected by a buffing method using an_ abradi ng helt

11 entrained and rot at 8§°858aPEL¥e Aot dthonafataixtgmpering oppad igyr fqihg
operation_is referred, to also ag a superfine finish, and this
Fnioh 5%t fecteqne shee? BIA8od B\ tne prafthE Hftetiohndin e SR,
ski n. The N l.s effe . Whi | 0 i

of cerium oxide orcf%t“getnﬁgogér?f‘%nﬁ%%gbké\gp%ﬁ&s)%%%“%o%%Igéﬁé sslf%%t{ g’tolhr}iess
polished face obt3i Rg e W ac&ed CUINBESEsOhigh as 760 deg. C and the

back pressurefof the nozzle,1in the case of cooling
air spraying operation, does ﬁot need to be as high as
10 : 950 mm Aq. .Instead,'a predetermined sufficient edge
strength may fna obtained even 1f the heating
temperature is lower than the melting point of the
glass (720-730 deg. C) or the back pressure of cooling
air spraying is as low as 500 mm Aq. As a result, it
15 has become possible to avoid quality deterioration
(irregularity_or_warpiné of the gléss éurface) of. the
sheet glass resulting from the severe heat tempering
treatment, thereby’to improve the yield of the product
and also to reduce thg runping costs of the systenm
20 used for the heat tempering treétment.

Incidentally, the edge strength (the surface
compression stress as its alternative characteristics)
of thé.heat—tgmpered sheet glass 3 was measured by fhe
total internal reflection stress measuring method. In

25 this total internal -reflection stress measuring



3to 7 [err]m(alnost equal to the surface roughness of the front
and back faces of the sheet glass) and - obtains luster as well.
As a result, this : significantly reduces the possibility of
stress 15 . concentration  at the borderlng portion 3c. In

embodyi ng tRe present invention, however22any ot her - abrasi ve than
cerium oxi de described supra may be used as long as the agent may
provi de the surfagethiady suweha sheet glasa- fsurdfaccughpeds. m@@sured, a As
descri bed above, by effecting the first grinding step and
subsequent |y the'mqﬂ%ﬂnhﬁ7¥ﬂ&ﬂ? r¢fraction }@d$®s§1b$btgb SFgﬁFPFcahehy
restrict the occurrence of stress concentration at the edge portion

2 of the Wﬁe§s§lgsslﬁaﬁaﬁﬂﬁéﬁﬂara"dtabééGﬁE§a§6§sPBF€r96ed25

avoi d the occurrence stress concentrati-on . al on

20 Shoet  PaERk BeG CORYRr eI B o CREERY, BIARE, ofpgessurenent
resul tant gsheet m%}55eﬂdﬁsdﬁﬁé“y%biﬁékdgxgn e s rface %e§£e% g? heat
I re

in the. event of a een confirned 1 Sheet

gl ass may be proviQefbtantiall M Ieaualaq:o qg}g@ crdtiendt hhng 2¥Ceedi (\Wta14
kgf / mm approximately. — As-described herejnbefore, it

order to allow a jnternal reflection. Then, a displacement amount
becween elternating occultihg total internal
reflection-border—lines appearing in a view of a
10 reflectionllight observing telescope was determined by

a scale calibrated by known stress values.

Next, other embodiments will be described.

{1] The first grinding ste§ is not limited to the

15 grinding step using the straight cup gcinding'wheel

described in the fo;égoing embodiment. Instead, in

th;s first'grinding Step, e.g. a different grinding

step using a cup wheel (a grinding wheel having a

grinding diamond or grinding stone.affixed to the

20 '~ wheel surface), or a buffing or all these methods may
be used in combination.

The finishing step is not limited to the buffing

described in the foregoing embodiment. Instead, the

finishing step may be effectea.by.local heat fusing of

25 the edge of the sheet glass 3 or by means of chemical



sheet glass to be used as the Class Aor Bfire- resi stant door
specified in a fire resistance testing 10 baséd on the Japan
Construction Mnistry Public Notice No. 1125, the sheet gl ass
needs to hava an edge - strength not |lower than 26 kgf/mierr] (in
case the b ‘engagi ng depth is about ZH m). Then, with the sheet

glass 3 .agcording to this enbodinent, the retaining by 15 . the retainer
el ement 9 serves fusdanp 4IkgShawter ehyofmethod may dte esmplaited s long
above- descri bed finishing treatnment of t he edge face provides the
edge with the:ﬁr%ﬁgﬂ?%ﬁmeth°d em@&%&?d4ﬂﬁﬁ/ﬁﬁP&%ﬁeoFrﬁw%°rﬂ§mﬁ?g|n

total, th ddi t f th t th by the h
tempering. 58"“'“858}3{*. 3n O 5E QS TH TG PaiaRon lanoém ag‘rdi

kgf/nn1or nmor e. %Ehﬁértigntyﬁ 8?S€?%ff{9§c599'égMﬁoface of

gl
support -condition 0 e engagi n rOX|na éiy,

the termpesature dLibgEeaCaitn o spobERURCRiANEnCERART (AL 'mm@

peri pheral edge o ass t oo slightly ecreases
21 corregReNdi pgkY grindHE, steB.t h'A%dcaiﬁne rdrid®1igatthe curved
tenpering treatnent need to add the edge strength by only 17

kgf/ mm or nore. edge 3a should be provided with a maximum surface
irregularity ‘'smaller than 0.05 mm and the bordering
portion 3c should be provided with a maximum surface

10 irregularity smaller than 0;007 mm, respectively.

l[2] The attachment construction between the'sﬁeet
glass 3 according to the foregoing embodiment and the
sash body 5 is not limited to the constrﬁction

i5 . described in the foregoing embodiment. For instance,
as shown in Fig. 3, if the sheet glass 3 is mounted
and secured by using an elastic metal.retéiner member
9a which comes into'face—confact with the sash body 5,
the radia;ion hgat to the sash body 5 may- be

20 efficientiy conducted from the retainer element %a to
the peripheral edge of the_shget glass 3, thereby to
reduce the temperature difference between the qentral
portion-and_thé peripheral edge of the sheet glass for
minimizing'the possibility of breakage.

25



Accordingly, in the heat tenpering operation of 5 the sheet glass 3

of the present invention, unlike the convention, the heating
tenperature of the sheet gl ass _ 3 does not need to be as high as 760
deg. C and the back pressure of the nozzle, in the case of cooling
air spraying operation, does not need t?%e as high as 10 950 mMm Ag.
I nstead, .a predeterm ned sufficient edge ) strength nmay be obtai ned
even if the heatingl3] Figtenpeslttone ps 4bhdd thantiheer relttiaghpsint of
the gl ass (720-730 deg. C) or the back pressure of cooling . .
air spraying is &8nPéRMasigen nnAghisasthergbapt, gless13 1s Hixedddvne
possible to avoid quality deterioration ' éi rregul arity, or war.ping
of the glass surf&C&tdeEn (4 being Dbound pefiug nr@éﬂl ?iﬁ&%’r%mmteﬁeal
severe heat tenpering. treatnent, thereby to inprave %hgfyitel{d of
t he product retgéﬁa_ralmse(g'bteé‘ r%ﬂu%é‘g?ﬁén‘?uﬁni%ﬁe'%sos_tsgof The °System 20
used for the heat tagﬂpgghpgﬁt£§§t£r§n{ncombustibl? p1d i deng ald Yea s dge
strength (the surface conpression stress*as I1ts alternative
characteristics) gj1icateOb1hbg)heat-tenmpered sheet glass 3 was neasured by -
t he total internal reflection stress neasuring nethod. In 25
this total internal reflection stress neasuring
22
[4] Further alternatively, as illustrated in Fig,
5, without using the rétéiner element 9, the sheet
10 glass 3 ﬁay be fixedly mounted by means of a ceramic
ropé S1 and/or a ceraﬁic'paper S2 inserted into the
space 7 between the sheet glass 3 and the respective
holder members 6.
With this construction, in the case of the
15 support condition having the engaging depth d of 15 mm
approximately, the finishing treatment of the sheet
glass edge described above provides the edge strength
above 4 kgf/mmiapproximately. Thus, only the minimum
of 22 kgf/mm reinforcement may be provided by the heat
20 tembering treatment. Further, in the case of the

further support candition ﬁaving.the shalloﬁer'
eng;ging depth d of abouf 10 mm, because of the slight
reduction of the temperature difference between the
central portion and the peripheral edge of the sheet

25 glass, only the hinimum qf 20 kgf/mﬁzmay be ppovided



met hod, on a sheet glass surface to be neasured, a prism having a

refraction index slightly greater than t he sheet gl ass was pl aced;
and a circularly polarized , | i ght beam convergent at a target point
of measurenment 5 " was caused to be incident on the surface at an angle
substantial Iy equal to the critical angl@3of total i nt er nal
reflecti,on.  Then, a displacenent anount between alternating
occulting total gyt@idHeat temperdi®ld @¢la@ReR@rder-lines appearing in a
view of a 10 reflection light observing tel escope was determn ned by

a scale calibrated by known stress val ues. . ' Next, ot her

enbodi ments will be-descri bed. . [1] The first grinding step is
not limted to the 1%he igvemdiowy sbep besiagbédibedt iai ghtheaxtipsgechding
wheel described in the foregoing enbodi nent. Instead, in

this first grindi fermepiitheut adepéfbirasit fgpinndiheg spirit oxntepsasthgla
cup wheel (a grinding wheel having a grindi ng di anond or grinding
stone. af f xed tocth?é"aczt@rlstwsegahesrmface)ljh%rp%@mmiwgbwﬂnaw $hege

met hods may : be used in conbi nation. The finishing step

is not limted toWHerBdfrfifhigte Pe c%ﬁ§&ﬁ%ﬁﬂdhiﬂh&%kﬂEﬁﬁRQCts as

mbodi ment. Instead, the . . finish] fep. ffected hy ]pocal
heat fusing of 28 11us (et buGeaBR FRE dITH T GEECH Ay FakAe o tRe

chem cal invention being indicated by the appended claims

rather than the foregoing description and all changes
i0 ' which come within the meaning and range of equivalency
of the claims are therefore intended to be embraced

therein.
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23 fusi OT‘I‘H‘ShOTt“aﬁ-y—ﬂ%{ hod may be enpl oyed as | ong

as " the nethod enpl t he borderlng portion 3
bet ween the curved m IEEMEMM and the portion 3b of the
front or back face @ gl ass 3 witjh+a,s T ol t han

S
t hat provided by the first grindéng step. #IN the
curved | . edge 3a should be provided with a nes=mgapa-surirdce '
irregul arity snadﬂea{ 1tsha,r1aq,&'a R@:and t he bordering port ion 3c
shoul d be provided with a nmaxi num surface 10 irregularity smaller than
0.007 mm respectively. ' [2] The attachment construction

bet ween t he sheet : gl ass 3 according to the foregoing enbodi nent and
t he sash thody & methed bifnmftied shdnighearcosdde ucfi anshket glass,
described in the foregoing enbodi nent. For instance, ©as shown in
Fig. 3, if the shdsd mgpdrsl Tomprimimiged and secured by using an
elastic r‘;Jret al retainer. nenber 9a which, cones into face-contact with
t he sash*body 5, a filet gailhdingnsthpatfort @rinkingaam efdgdyofs ammy
be 20 efficiently conducted fromthe retainer elenent 9a to

the peripheral edgeeot ghesshcdt sgl ass 30 toeeehyet othe edgergtifele tame
tenperature difference between the centr al portion and the

peri pheral edge cﬁuitm@hee?torgd%ssmfrmed shape; and -

a flnlshlng step for finishing a bordering

portion 3¢ wﬂich has been formed by the first grinding

1o step between the curved edge 3a and each flat side
face 3b of the sheet glass 3,Iso as to provide this

bordering portion 3c with a greater smoothness than

smoothness provided by the first grinding step.

2. A method according to claim 1, wherein said
first grindihg_étep provides the curved edge of the
sheet glass 3 with a maximum surface ifregularity of
0.05 mm or 1ess§ and
26 said finishing steb provides the bordering
portion 3c with a maximum surface irregularity of

0.007 mm or less. '

.3, " A method according to claim 2, wherein said
25 finishing step is carried out by buffing, heat melting
or chemical melting.

/
eet Has Been Re laced
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m nim zing the possibility of breakage. 25

24 [3] _Fig. 4 shows a still further attachnent

Eo_ristrgctignb In this, the's ss 3. is fixed in position as
ei ng boun et we i I r et [{@rret [TDET englagi ng a
press edge .ba of ﬁﬂ"ﬂl’f‘ﬂmmﬂmmﬁody 52and an Trﬂ:’%ﬁ E' H% ?e.g. a
palciungz silicatetplmte), « [ 4] |L_Eurt F@a, pivel y, as
illustrated in Fig. 5, without using the retainer elenment 9, the
sheet 10 glass 3'may be fixedly nounted by neans of a ceramc

rope S1 and/or aqeran c papRthod i asesidihg nto iclleim 2, whepaie Baliel ween
the sheet glass 3 and the respective hol der nenbers 6. '

Wth this constrLﬂﬁﬂgﬂugfﬂndhmgcasepoﬁjiheffééted'byuppoplatnndbmhddOMaving
t he engagi ng depth d of 15 mm approxi mately, the finishing
treatment of the gtigiatdrical wheéhsgréddéndesertihodd whioliez indvadeoutes edge
strength above 4 kgf/mm approxi mately.. Thus, only the m ni num

of 22 kgP/nw[erﬂperi@héoa&eﬁ@MErn@ Becpldndriicd} miredbal0 rotated

—

about an axis.

5. A heat-tempered sheet glass haviné its entire.
surfacé subjected to a heat-tempering tréatment, the
10 sheet glass comprising:
an edge formed as #n_outwardly convex curved edge
3a having an intermediate portion in the thickness
direction thereof projeéting oﬁtwards in the
5 direction of the plane of the sheet glass 3;
wherein, the curved edge 3a has a maximum surface
irregularity ranging at 0.05 mm oxr less; and
a bordering portion 3c formed between the curved _
edge 3a and each flat side face 3b of the sheet glass
20 3 has a maximum surface irregularity;ranging at 0.007

mm or less.

6. A heat-tempered sheet glass according to claim
5, wherein a surface compressing stress used in said

25 - -heat tempering treatment ranges at 17.kgf/mmi or more.

e
eet Has Been Re‘laced .
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20 tempering treatment. Further, in the case of the =~ further

T0hm because of the Stight o o reduction of NN lﬂﬂmﬁllﬂlﬁ 1

di fference between the central rtion and*the pgeri"phéral edge. of
the sheet 25 gl ass, only the ninindﬁ?of 20 kgf/nm may be provided -
25 « by the heat tenpering treatnent. The i nvention
may be eftbodied im.other dpegiifiec- re s istanftor 6® i t hatt depard &g rfiraln t he
spirit or essential 5 characteristics thereof. "The present

enbodi rents are comprisifgerefore to be considered in all respects as
illustrative and not restrictive, the scope of the I nventi on bei ng
i ndi cated by the appensledashailmsincluding patdrgrulidranme belf seshoimgly 5
description and all changes 10 whi ch come within the meaning and range

of equival ency formingfat Hdeor| firmmearsnd her vedad hoddsadedanbeye &nderced

therei-n.5 15
: holding a sheet glass to be attached to the sesh body

53
wherein, said sheet glass 3 comprises a heat-

tempered sheet glass of claim 5.
10
8. A fire-resistant construction matepial
according to claim 7, wherein said hoider member 6
includes a pair of ﬁembers forming a spaee 7
therebetween at which there is disposed a retainer
element 9 for flxedly retalnlng the edge 2 of the.

15
sheet glass 3 in position to the holder member 6.

9. A fire-resistant construction material

aceording to claim 7, wherein said holder member 6
20 includes a pair of members ferming a space T
therebetween'at which there are disposed a retainer
element 9 and an incombustible plate for fixedly.
retaining the edge.z of the sheet glass 3 in position
to the holder member.G.'
25

10. . A fire-resistant construction material



20

25

26 What is claimed is: 1. A mnethod—of

finishing an edge of a sheet glass, the nethod: bg'm jzed by:
a. fitrst grinding step for grinding an edge of a. mmmﬂgmﬂjj”ng a
| ongitudinal direction thereof so as to provide the %dge w '
outwardl'y gonvex curved shape; and 29a finishing step for finishing a
bordering“portion 3c which has been fornmed by the first grinding step
bet ween the curvedcedgkirdg todckadh f7,atwisd einf aad Bbhol delre npdwebe rgléass
3, so as to provide this bordering portion 3c with a greater snoothness

t han

10

15

20

25

includes a pair of members forming a space 7
therebetween at which there is disposed a ceramic
material for fixedly retaining the edge 2 of the sheet

glass 3 in position to the holder member 6.



'snDothness provi ded by the first grinding step. 2. A et hod
according to claim1, wherein said first grinding step provides the curved
edge of the sheet glass-3 with a nmaxi numsurface irregularity of 0.05 mm

~or less; and, said finishing step ggPV|des the bordering portion 3c
with a naprmn1surface irregularity of 007 mm or | ess. 3. A

met hod acgording to claim2, wherein said finishing step is carried out by
buffing, heat nelting or chemcal nelting.
27 4. A et hod according to claim2, wherein said first grinding
step is effected by a plain rotation cyllndrlcal wheel grinding net hod
utilizing an outer peripheral face of a cylindrical wheel 10 rotated
about an axis. METBOD OF RINKSHING: BPSEcOFsBEBET oGLASS hdBATy TEMPEBED| SREET

surface subj ect EBABY USHIGTHE PNBaFﬁﬁﬁT E$ HETANT CONSTRUCTION
MATERIAL USING THE HEAT-TEMPERED SHEET GLASS

ABSTRACT OF THE QISCLOSURE

A method:of'finishing an edge of a sheet glass is
‘disclosed. The method. includes a first grinding step
for grinding an edge of a sheet glass so as to pro?ide
the edge with an outwardly convex~curved.shape,.and a
finishing step for finishing a borderiné portion which
has been formed by the first grinding step between the
c;rved'edge and each flat side face of the sheet
10 glass, so as to provide this bordering portion with‘a

greater smoothness than smoothness provided by the
first érinding sfep; A heat-tempered sheet glass
using thelmefhod and a fire—resistant construction

15 materiﬁl using_this heat-tempered sheet glass are also

disclosed.

FIGURE 1
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. construction materi al

sheet gl ass conpri sing: an edge fornmed as an outwardly convex curved
edge 3a having an internediate portion in the thickness direction thereof
projecting outwards in the direction of the plane of the sheet glass 3;
characterized.in that the curved edge 3a is ground along a |ongitudinal
direction hereof and has a maxinum sujf,gce irregularity ranging at 0.05
- mmor |ess; and a bordering portion 3c fornmed between the curved

"~ edge 3a and each flat side face 39 of~t he sheet glass 3 has a maxi mum

- surface irregularity ranging at .dQ . or less. 6. A

- heat-tenpered sheet glass according to claim 5, wherein a surface
conpressing stress used in saifl” heat tenpering trgqtnent ranges at 17

~ kgf/nm or nore. - 28" 7. A fITe-resistant

conpri si ng:

- annul ar metal sash body 5
. menber 6 for
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hol di ng a sheet glass to be attached to the sash body 5;

wherein, said sheet glass 3 conprlses a heat - t enpered sheet gl ass
of cIa|n15 10 8. ~ Afire-resistant construction materi al
according to claim7, wherein said hol-der nenmber 6 ' includes a pair
of menbers_§formng a space 7 t heyBbet ween at” which there is
disposed'a ret ai ner element 9 for fixedly retaining the edge 2 of
the 15 ° sheet glass 3 in position to the hol der nmenber 6. _

9. A fire-resistant construction material according to claim
7, wherein said holder nmenber 6 FT[(S_ pncl udes a pair of nmenbers form ng
a space 7 20 t herebetween at which there are di sposed a retainer

el ement 9 and an inconmbustible plate fof ixgdly retai ning the edge
2 of the sheet glass 3 in p05|t|on7 OQaol der menber 6. 25

10. A fire-resistant copstrt \\& riaaed, '

29 according to cl ai vwr ST er nmenber 6
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i ncludes a pair of nenbers formng a space 7 t her ebet ween at which

there is disposed a ceramc material for fixedly retaining the edge
2 of the sheet 5 glass 3 in position to the hol der nenber 6.
10 15 20 25
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