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accel erating gass naterl al Wnose upper faces def| ne 'the level at a
seri es' _ o o teR—tre
bath, and spaced’ aI ong t he bath to control reductlon in defining said
region' of greater- bath depth by ribbon wi-dth:and thickness, and’
enforcing 50 bl ocks whose upper faces are at a Iomn mlﬂ“’llﬁlgm
constraint.of nolten nmetal flow, at 'a 115 than t f the |,
bl ocks def¥w#i ng,, | ocati on in the- reg| on of154t4lgg dowlst feam end the bath 1
dept h adj acent—s#

-t-n-e-n—tm-e—a-n-d—sp-aced—duwn—
4. A nmethod accotn T%ngghsgp%ﬁ& @ﬂ“é‘“r%!mf Hm 2;% E}% sﬁué@ﬁ’& Bam

position dains 14 gl 'tB 'theS bih af Q\Ghbclibd)| Bﬂmﬁ
forces dre appli edtet edtdtenddg the ghdsrieaibbanectour n cnsideredoin thoddwmstrenmldimmmmal

ri bbon. 5 along the bath, and means for applying1 tcse ed I‘T-hant th? b@&pt 65
of said region 14 tgﬁggf “b Lg‘% ﬁ- @?}n %&1
k @ &l gl

dept h, wher eby t hewk e regld'ilCJ)f ClirDr feQB0bF gilicn p thm/vche dithof
the retur n flowi srhcre@hsoworashiehe its @oalidischargerpldepein upsiteah ofi[said chatrige whixh ur-

sides at 'leas f RS é’PFt% F"Eﬁf % é"rg‘%awdélébﬁﬁ ougdgt egdyef the 70
posi tion upstreamy LB %mf@&ﬁfz&qs °°“"r,‘g MRS OF the ret ur n flowwith
the nolten - and spageeh am&mr@amhefﬂmmy thbe Tt“slﬁ ﬁ‘%ﬁn
regi oni s enhanced entrainment of hott omplten rrectel by pibe i tpmiaed)fwhapnhd ﬂ&&ldaﬁhe@

A method accobdi ﬁ%}{“‘tclgg :%g g ffgrce!sbath)depﬂle gl ass Cainms 1 to 7
4, conprising CoNginhpriki rfeem,mer o ] llgP‘tﬁls mﬁltﬂ ﬁ“hg'g‘ef‘{at
glass nmetal flow aithatahbmtmmmamdtmm elytp R Thas £ ;ﬁch joins

el ongat ed t ank st

i Pened*tank updream ngtéh;ez width to a
10 of the tank®%t vb fgf’%ﬁ“ﬁt}% ﬁrﬁﬁeé?wnsmams rowtbo caitler 80
bath depth to ¥ bdldw @e'q g g,t: Igatgt “tﬁ%r d

mna theba er. 1

fl ow entrai ned bersﬂ&hd"lby hiedistanod evhich uoaikc@paoe &a{s gt e gg’rga,d sh&uldedfekibe "
in

35, and countgyfle eat rthap flesaHon r org,f oy, gg@slmtog,d Heserdbeg
t he abovenen- géalﬁjg‘mu%ﬁ%ﬁ fdemdtms Bsrml 18 Siiddding Sop rollsfﬁtg@d 85
patent applicati ORf molten metal alongside the ] ng | & eegese &ec& rhace t?éth of

the bath Further th#g. Amaratuseraccsmmgam h16,c

upst r eam of saé |Whersin the?’l’?“t?é t"?stl s.cfm oéslﬁl?p el%bon,
tion for said 0% 1 lees Fined \zlclpprbﬂmletbﬂafmsﬁesuﬁownsn-edﬂhmg 90
floor as descri bed 18C Aipbagusf ic@dﬂmﬁ&i d:larneg60:m Z’" gtne sPagrdt HPSIRSY dfront e d
take a different fchmllft!herem@ptmsmﬂzone edefineg| descrl bed in the :

Clalm 27
abovenent i‘oned the 4l o2l ‘H’iegt tt‘fg”‘tp %{cﬁh L i A '-
application, and Q&Htﬂébathrueprﬁ tﬁkﬁ saxdlﬁ £ | A§aceiRUthe HathNEld “fapensa&p el 95
traction to 75 be ByIAppdatuscadcordxégu o aylchne|(ﬁndispdsdrgostmnsnpstreaﬁhmsmm& e

bb desi r &ibing 1 foqmn {the fusthest
hi cknese. | nag, atE gg%me“ﬂ%%ﬁm@%%?@ s ‘w%, hEPEE

ov

al

patent appli- The araﬁsc cBidf &6 al Odg dfh% alledt oS Jrosi cation angb
may, if desired, Kimpimpl &, yherein saifl geseivergons ali dz%(ﬁwm a¢cording rmlmyemnemfal
f1 ow tween di ffereE nd derss| B Sully Wity of (e Bogr %sms 16 ¢ t“éﬁh“’? ‘!4‘1@‘01’

. [ ank struct ors moun s
region of the gowisgi &otbﬁg%%sieaerdfb fon of e barner induce flows
end of the attenuamm:ﬁmifmrm whereid\ thtetdkOsrua@re O mbltengmétd e@:tﬁmﬁgn&xcﬁny V\HAT V\E 105

CLAIMIS - ., is encased in a metal cagip, foor any one of
| ongi t udi nal 1. A&lﬁ;gﬂhﬁ %Fx& log %ﬂﬁ@gga@,
Qddal Heatidy

al ong t he +bat h5@| chamgm Stste 6he dRC ibhigiercitol dp a,ea @&g
a position upstrezgmalntfbaﬁad Imwnqdmmocksvﬁﬁseaﬂmmqfenltmeal bat _applyi nglIO

traction to the 8‘PP°A fa‘ﬁ‘e gﬂ“t“o‘hel aith ﬁSal'l"EfP oft o re‘f‘
glass to accel erat@%’;f aﬁfﬁ, Sl B (i'h,sttm tg,yéuﬁ:g R ﬁf’fﬁ S
glass to a fina} duh&&haﬁgﬁpt&pﬁ kscays €dOa ifd fan etoell-‘xgirﬁiatoaloﬁng
the bath sides at SI andsdowtlﬁefm aﬁsﬂleaeﬁw emat dhe % mesénmezs i n-

plurality of spacéig % 7 12°§ o
mol ten netal of t rtﬁamn tre Sﬁﬁs are of alumino- Ually as herein descnbed with
over an upstre&adn msititare nefrdclotyw of cool er 9. Kigyes How 4oc Bigaieny t @ ﬂadﬁﬂem 8,

com nolten netal fromthe outlet end of the bath, prising obstructing
said longitudinal flow at and, in the region of the bath where the two -
spaced positions upstream. front said . final discharge speed of the ribbon
Is achieved, location. 30 receiving the upstreamreturn flow of cooler
10. A method according to any one of 95 nolten netal in a region of
greater bath Clains 5 to 9 conprising el ectromagnetically depth than the
bath depth adjacent that inducing flows of nolten netal through said
region, from which region of greater bath Iateral access to the region of
the bath sup- depth there are dramn upstreantnblten netal portlng t he
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by the accel erating ribbon. Clains 5 to 9, conprising
electronagnetrc- 2 A nethod accordrng to Clarntl mhere- aIIy |nducrng

neath the ribbon upstreant of sai d Iocatron for a predeternlhed drstance
: stream to mix with the counterflow. 40 sufficient to ensure m xing
{ he nolten 12.- A nethod agcording to any- one of 105 netal of said
gpfirn flowwith nolten netal Cains 5 to 11, conpfising selectively heat-
Asizi tuting said region of gregﬁgmbath depth |ng said coupt erf\l-éms
3’ ONGSTOE TTE T s 1 d@? TETToU gt ToT o ot o~ —t—or————13. ‘A et hod
accorcﬁ&?&ﬁ{% ‘b? SfR™2, coﬁﬁﬁ]i <) llg%ﬁt “the nol ten
manuf acs3irFiRg gl deu@has}saojmﬁdal ckness |Q7 RancdFF ath in a tank’

st r uctageoslinigatei any . oge Hff Glaims 1t tocldr@nge 1.5 momdoh,memrtNTcorrprr sing apply- 110
provi de#¥maAl- abut ting hldacks of refractory i-ng marginal forces to the -

accel erati ey Jtagipne "# Yeagliodiqn($ vwe | evel - at & series
of oppositgg Jgéﬁéggrﬁéggﬁﬁhéﬁgﬁ‘ P?? ??Fn $8$ Pﬁ; nDIten nmet al bat h,
and spaced along the bath to control reduction in defining said region of
greater bath depth by ribbon w dth and thickness, and enforcing 50 bl ocks
whose upper faces are at a |ower |evel 'said constraint of nolten netal
flow, at:a 115 than. the upper .faces of.the bl ocks defining | ocation in
“the region of the downstream end the bath depth adjacent ‘said region.

of the attenuation zone and spaced down- 4. A nethod according to any one
of streamfromthe furthest downstream position Clains 1 to 3, conprising
constraining said . at which narglnal forces are. applled to the 55 upstream
return flow of ¢ool er nolten netal ~'ribbon.

120 to a depth less than the depth’ of said region 14-A net hod .accordi ng
to Caim 13, of greater bath depth, whereby the velocity |nclud|ng
obstructing |ongitudinal:fiow of of the return flowis reduced as the
return. nolten metal along the bath sides at’ least flow enters said region
~of greater bath depth at. one. posi tion upstreamfromsaid |location 60 and
m xi ng of the return flom/mnth_the nol t en and spaced downstream from
the furthest 125 netal in said region is enhanced. : downst r eam
posi ti on of appIrcatron of mar- 5. A method according to any one of . ginal
forces to the glass.:Cains 1 to 4, conprising constraining nolten 15.
Apparatus for manufacturing flat glass metal flow at a location inmediately

. upstream conprlsrng an. eIongated tank structure. hav- ¢ L M Ss

1,544,284 11 ing end walls, side
malls and a fl oor- for _con- 24L Apparatus ~according. to Claim 18 .tam ng
a bath of nolten nmetal , neans for wherei.n the fl oor of-the_tank_structure
down- delivering glass to the bath at a controlled stream of said barrier
is constructed to define, rate and ‘advancing the glass in ribbon form
considered in the domnstreantdrrectron said 5 along the bath, and neans
for applying trac- reserve zone of -greater depth than the bath 65 tion
to the ultimate ribbon of glass to acceler- depth’ upst ream of .sai d
barrier, a region of ate the glass to. a final di scharge speed, and | esser
depth than the reserve zone, and a.wherei.n in the region of the tank
structure further region -of greater depth than the bath where the ribbon
achieves its final discharge depth upstream of sai-d barrier which fur- 10
speed, the floor of the tank structure is t her regi on extends to the
out | et end of the 70 deepened to defrne a reserve. zone - f.or receiving

tank structure. cool which is enforced-in 25.

Appar at us accordlng to stream di rection over the floor by
the Clainms 15.to. 24, iﬂ iwm step-is-entrainment of hotter
molten metal by the- floor defines a change 15
advancrng Ti bbonof glass . _ . _in bath dept h.-

75 16. Apparatus according to daim 15, 26. Apparatus according to any
one of conprising.a transverse barrier on the floor Cains 16 to 18,
wherein the el ongated tank of the tank structure at a |ocation i medi ately
structure has a shoul der region which joins upstream of said deepened tank
floor, which an upstreampart of greater bath width to a 20 barrier

ext ends beyond the position of the downst r eam part of |esser bath w:dth,
sai d 80 edges of the ribbon, wth the top of the reserve zone of
greater bath depth is |ocated barrier positioned bel ow the |evel of the
bath at said shoulder region, and the barrier is surface by a distance
which is effective to |ocated just upstream of said shoul der region.
constrain nolten netal flow at that Iocatron 25 substantrally to formard
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of nolten netal alongside the ribbon. . . .to engage the upper surface of

the ribbon 17 . Apparatus according. to ~ claim 16 margins at a

series of oppositely disposed wherein the barrier extends beyond the posi-

tion along the bath and thickness of the ribbon 30 tion of the edges of the

ri bbon but stops tion in width and thickness of the ribbon, short of the

tank side walls. the pair of top rolls furthest downst r eam

bei ng 90 18. Apparatus accordrng to Claim 16 or at a position spaced
upstream from said Caim 17, wherein the reserve zone defined barier. "

in the floor of the tank structure j ust down- 28. Apparat us -according

to. daim 27, 35 stream of said barrier is of greater depth including

at | east one pair of baffles |ocated than the bath depth upstream of said
barrier. adjacent the bath side walls at oppositely 95 19. Apparatus
according to any one of disposed positions -upstreamfrom-said -barfier— e —-.
Claims 15 tp 18, wherein the depth of the and spaced downstream from the
furthest regerve zone is approximately twi ce the bath downstream pair of QE>
said top roIUs to obstruct 40 dept h adj acent said zone.

| ongi tudi nal \flows of nolten netal along pAwENES Achpesratus according to any
one of Dboth side walls at those positions. 100 clainms 15 to 19,
wherein said reserve zone: 29. Appar%ﬂﬁﬁg"l%ﬁQNM%Wany one of extends
acress thQO; U|t Lewﬁﬁowg&c&r&% ;%%rgmomgunﬁrsgcuon 6 on 23,* nc{%gl ng | inear

s nmount ed over

urface in fafdq, e 77 fo,%zsgg)wﬁﬂ%zgccor ding to any one of
- he barrier to indice flows of '"Claims 15 to 20, wherein the tank
struct ure” nol t eMTHBPATENPOERICE omagnet i cal | y. 105 is encased in a
metal casing, th&0Jubolfsoof’ 30. Apparatus according to any one of th&as77673/4
tank structure conprises abutting blocks dains 16 to 18, including

heaters nmounted of refractory material which are secured to adjacent the
tank side walls upstreamof the 50 the netal casing, and said reserve zone

of barrier to apply local heating to the counter greater bath depth is

defi ned by bl ocks whose flows of nolten netal. 110 upper
faces are at a lower level than the . 31. A nmethod of manufacturing flat
gl ass upper faces of the adjacent bl ocks. substantially as herein

described with refer- 22. Apparatus according to- Claim?2l, ence to
Figures 1 to 4, or Figures 1 to 4 55 wherein the upper faces of the

bl ocks up- nodified as in any one of Figures 5 to 8 of stream and
downstream of the reserve zone the acconpanying draw ngs.

115 are at the sanme |evel. . 32. Apparatus for
manufacturing flat glass 23. Apparatus according to Claim?21 or
constructed and arranged to operate substan- C aim 22, wherein the bl ocks
are of alumno- tially as herein described with reference to 60 silicate
refractory. : Figures 1 to 4 or Figures 1 to. 4

nodi fi ed 12, 1,544,284 as in.
any.one. of: Frgures 5 to 8 of Lhe. accon}¢.¢ PAGE, . WHLTE &. .FARRER; -
panying- deawi ngs: s e Chartered P4t ent
Agents, 33. Flat glass produced by a net hod . 27,
Chancery Lane, according to any one of Clains 1 to 14 or
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