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10 Claims? 

TheinVention relateSt0aproceSS and appara? 
tus for making Safety glass which consists Of a 
pair of glass sheets With an interpoSed reinforC? 
ing sheet cemented thereto,such reinforeng 
sheet ordinarily being celluloid or Some Other 
form of cellulose plastic?Theinvention haS for 
its principal object the provision of improVed 
meansandprocedureforpracticingthe S0-called 
double pressing whereby Such proceSS may be 
Dracticed,both as to the preliminary and final 
pressing without handling orshifting the plateS 
betweenthe preliminaryandfinal pressingstepS 
as has heretofore beennecessary,thussimplify 
ing the operation and reducing the labor re 
quired?Inthe double preSSing OperationaShere? 
tofore practiced,it has been Customary to pre? 
liminarily1aminate the SheetSina platen preSS, 
ortopassthembetweenpressurerols,thusSeal 
ingtheedgesof the plates,after which they were 
finally pressed by placing them in a,tank Or 
autoclave filled witha,preSSing fiuidand apply 
ing heat and presSure,In the practice Of my 
presentinvention,thesetwo Steps of first preSS 
ingtoseal the jointsand finaly preSSingin di? 
rect Contact witha,füid Under preSSureare Car? 
ried outin asingletank OrContainer?The pre? 
ferred form of apparatus is Shown in the aC 
companying drawingS,wherein: 

Figure 1 is a,side elevation of the apparatus 
with the sliding door or cloSure partially open. 
Fig,2is a,front elevation of the apparatus of 
Fig,1,Fig,3 is a horizontal Section on the 
1ine ITT?ITT of Fig?2? Fig?4 is a,partial 
horizontal section also on the line TI?III Of 
Fig,2,but on an enlarged Scale?And Figs,5 
and6areside elevationsiuStratingtwo mOdifi 
Cations of the ConStruction Wherein the tank Or 
autoclaveis diferently positioned, 
Referring first to the construction of Figs.1 

and4,1 isa pressingtankorautoclave made up 
of the side members 2,2,the back member 3, 
whichisin the form of a header andis bolted to 
the Side members 2,2,aS indiCated in Fig?3; 
and 4 is a,sliding gate Or ClOSure SUitably 
nounted in slideWaySand mOVable Vertically by 
meansofachain5Connected t0a Suitable hoist, 
whichis notshown,Mounted in the Container 
area plurality of narrow verticalcompartments 
6,6,6,etc.which open toward the gate 4 and 
whose Wals 7 are formed of rubber?The for? 
ward edges of the rubber sheet 7 are turned 
1ateraly,asindicated at8(Fig,4)and Clamped 
in position by means of a COVer 9SeCured bythe 
bolts 10?The clamping Surfaces are Corrugated, 
as indicated in the draWingS,in Order t0 giVe 

(Ci?49?81) 

greater Security,The header member3ispro 
Vided With a,plurality of paralel perforated 
DlateS ?1,11,etC?Which act as Supports for the 
rubber Sheet 7,SUch Support being neCeSSary 
whena Vacuum is applied to the exterior of the 60 
rubber compartments as later explainedin Con? 
11eCtion With the Operation of the apparatUS. 
In Order to make a,proper Seal between the 

gate Or ClOSUre4 and the guideways of the Con? 
tainer,the holow rubbergaskets12,12are pro- 65 
Vided,as indicated in Fig?3,to which are Con? 
nected Supply pipes 13 provided With Valves 14? 
When the doorisin closed position,an applica? 
tion of air presSure through the pipes 13 CaUSes 
the pipes 12 to expand and make a Sealat the 70 
edges of the gate or cloSUre?The gate is als0 
DroVided With a plUrality Of inlet passages to 
Whichare Connectedthe pipes15,15and16 hay 
ing the ValveS 17 and 18?SinCe all of the com 
partments6 open into the Space 19 between the,75 
gate and the ends Of the Compartments,fluid 
DreSSUre raay be Supplied SimUltaneously to the 
interior ofthe Compartments orexhaustedthere 
from by means of the pipes15,15and 16,the 
pipeS 15 being COnnected to a meansfor SUpply? 80 
ing a,preSSing fiUid,preferably a,high boiling 
liQuid,While the pipe 16is Connected to an ex? 
haUSting deVice,TWO inlet pipeS 15,15areem? 
Dloyed in Order t0 proVide for a CirCulation Of 
the pressing fuid,Thegateis provided with a,85 
further paSSage Carrying a Venting pipe 20 haV 
ing a Valve 20°,this Vent beingemployed to per? 
Imit the eSCape Of air when the preSSing fuid is 
beingSUpplied through the pipe 15? 
Thespace21insidetheautoclavewhichiscon-90 

neCted to the Slots 22,22,22,etC?Imay be ex? 
hausted by means of the Vacuum pipe 23 pro 
Vided with 8,Valve 24,0r preSSUre may be Sup 
plied to this Space by meansof the pipes25 pro 
videdwith valves 26,The use of thetwoinlet 95 
pipes25,25,permits ofacirculation of the preSS 
ing fiuid? 
In order to load the apparatus,the gate is 

moved to its Upper p0Sition,thus exposing the 
outer ends of the compartments 6,6,etc,Into 100 
these compartments are placedthe Sets0f sheetS 
for laminating,In each CaSe,the Set of sheets 
comprisesa pair of glaSS Sheets 27,27 and an 
interposed sheet 280f Cellulose plastic reinforc? 
ing,the contacting Surfaces of the sheets being105 
Drovidedwithasuitable cement,such asgelatin, 
which will form a,bond Upon the application 0f 
heat and preSSure,After the tank or 8uto 
ClaVeis loaded,thegate4 is moVeddown to closed 
position andairpreSSureisappliedto the Sealing 110 



20 

2 
pipes12,12?Theairisnowexhaustedfrom the 
space 198ndfrom the interiors of the Compart? 
ments6bymeans ofthe vacuum pipe16?At the 
Sametimethattheairisthus exhausted by meanS 
of the pipe 16 or after a short interval,fuid 
under pressureis Supplied to the Space 21 inthe 
tank outside the compartments 6,6,etC. by 
means of the pipes25,25,Such fuid being pref? 
erably steam so as to provide heat as Well aS 
pressure?The application of this preSSure aidS 
the vacuum in causing the fiexible WallS 7,7 to 
collapseandapply pressure to the Sets of SheetS 
1yinginthe compartments,thus compositing or 
iaminatingthesheetsandpreparingthemforthe 
final laminating operation,as later deScribed? 
Thesteam pressure may berelativelylightaSall 
thatisnecessaryistoridthe Sets of SheetSfrOm 
entrappedair andSealthe sheetSatthe edgeSSO 
that the liquid employed in the final preSSing 
operation will not penetrate at the edges of the 
plates?The application of Vacuum to the Com? 
partments 6,6,etc.While preSSure is being ap 
pliedtothesheetsisgeneraily desirablefor Suc? 
cessful operation in order toget rid more Cer? 
tainly of any entrappedair between the Sheets? 
It is quite possible to perform this preliminary 
pressing operation Without the application Of 
any pressurethroughthe pipes25,25,althoughit 
is much preferred to apply Such preSSure?If 
such pressureisnotappliedthroughthe pipeS25, 
25,thepressingforceissupplied duetothe ex 
hausting0f theairfrom the Space 19and COm 
partments 6 by means of the exhaust pipe 16? 
Thisgivesan atmospheric preSSure in the preS? 

* suretank outside the compartmentS 6,6,etC?Of 
about12pounds per Square inch and,under Cer? 
tain conditions,this pressureis Suficient to pre 
1iminariy1aminate the sheets in the compart? 
ments? 
The platesinthe compartments6,6,etc.nOW 

having been preliminariy laminated,final Com? 
positingisaccomplished byadmittinga preSSing 
fiuid under pressure to the space 198nd to the 
interior of the compartments,Such fluid being 

5 preferablyasolvent of the celulose plastic,Such 
asdiethyleneglycol,althoughwarious OtherfuidS 
may be usedasis We? known in the art?ThiS 
1iquid is admitted through the pipeS 15 and 
broughtuptoapropertemperatureandpreSSure, 

> the pressure being-preferably about 150 pounds 
persquareinchandthetemperatureabout250de 
greesF,Thisgyesthefnalpressingactonupon 
the composited platesin the rubber-walled com?? 
partments?The preliminary pressing operation, 
as above described,prevents anypenetration of 
the liquid at the edges of the plates,During 
this operation,the perforated plates 11,11 at 
thesidesoftherubbersheets7maybesomadeas 
tosupportsuchsheetsandprevent the bursting Of 
the bags,Atthistime,theSpace21 may be Open 
to the atmosphere,but itis preferable to Sup? 
port the compartments by admitting preSSure to 
this space suficient to counterbalance the pres 
sureapplied totheinterior of the compartments? 
After this final pressing operation,the pressing 
fiuid is withdrawn from the space 19 and the 
interior of the compartments and the door 4is 
moved to its upper position to permit the re? 
moval of the completed plates?In order to 
facitate this removal and t0 permit the ready 
insertion of anewset of platesinto each set of 
compartments,vacuumisappliedto thespace21 
by means of the pipe 25?This application Of 
Vacuum causesthe Wals 7to move out tothe p0? 
sitionshownin Fig,4,sothatanyresistanceto 
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the removal of the completed plates is removed. 
The plates maynow beremovedanda,newset of 
Sheets prepared for lamination inserted in the 
COmpartments? ? 

In Fig?5,the position of the autoclave 29 is 
shifted so that the Compartments 30 open Up? 
wards,InthisCase,thegate31slideshorizontai? 
ly upon Suitablerollers32in order toreduce the 
friction?The Operation of the apparatuS is aS 
heretofore deSCribed and the details of Con? 
StructionareSubStantiallythesame?Fig?6illus? 
trates another modification in which the aut0? 
ClaVe33OCCUpieSthe Same positionasin the Con? 
Struction of Figs.1 to4,butin thiscaSethe Com? 
partments34 for receivingthe Sets of sheetsare 
arranged horizontalyinstead of vertically. The 
Operation and details of ConStruction are the 
Sameinthisform Of apparatusasinthat of Figs? 
i t04?It Willfurther be Underst00dthatin the 
application of the preliminary preSSure to the 
exterior of the rubber compartments,it is not 
necessary that both sides of the compartment 
Shall ColapSe in Order to COmpoSite the plate aS 
the inward movement of the rubber Wallon one 
side only willaccomplish the desired function, 
S0that the proceSS may be practiced in a,COm? 
IDartment haVing Only One Side flexible Or mOV? 
able, 
What T Claimis: 
1,A method of laminatingsheets of glassand 

reinforcingmaterialwhich consistsin placingthe 
sheetsina compartment Withafexible Side,ap 
plyingfuid pressure t0the exterior of the Com 
partment to preliminariy iaminate the sheets, 
andthensupplyingfiuidunderpressuretothein 
terior of the compartment to finally Composite 
the sheets? 
2,A method of laminatingsheetS of glaSSand 

reinforcing material which ConsistS in plaCing 
thesheetsina compartment withaflexibleside, 
applying fuid pressure to the exterior of the 
compartment to preliminariy laminate the 
sheets,and then Supplying heated fluid under 
pressure to the interior of the C0mpartment t0 
finally composite the SheetS? 
3?Amethod of laminatingSheets of glaSSand 

reinforcing material which Consists in placing 
the sheetsina compartment withaflexible Side, 
applyingfuid pressuretothe exteriorofthe Com? 
Dartment to preliminariy laminate the sheets, 
exhaustingthe air from theinterior of the com 
partment,andthen suppiying heatedfiuidunder 
pressureto theinterior of the Compartment? 
4.Amethod of laminating sheets of glaSSand 

reinforcing material Which ConSiStS in placing 
the sheetsina compartment with aflexible side, 
applyingfuid pressuretotheexterior ofthe com 
partment to preliminariy laminate the Sheets, 
exhaustingthe air from theinterior of the com? 
partment,applying fiuid Under preSSure to the 
exterior ofthe compartment,andfinalyapplying 
heatedfiuidunder pressuretothe interior ofthe 
compartment? 
5?Amethod of laminatingSheets ofglass and 

reinforcing material Which consists in placing 
thesheetsin 8,compartment with aflexible Side, 
applyingfuid pressuretotheexterior of thecom 
Ipartment to preliminariy laminate the sheetS, 
supporting the side Wals of the compartment 
against outward movement and Supplying heated 
fiuid under pressure to the interior of the com 
Dartment to complete the lamination of the 
sheets? 
6.Tn apparatusforlaminatingsheets of glass 

andreinforcingmaterial,a pressuretankhaving 
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a,releaSable closure means on one side,8,Series 
of compartments in the tankfor receiying the 
Sets of Sheets t0 be laminated opening toward 
Said cloSure andhavingfexible side Wals,means 
whereby the space inside the compartments is 
Sealed offrom theremainder ofthe spaceinside 
thetank,meansfor Supplyingfuid under preS 
Sure t0the Space in the tanklying outside Said 
Compartments to preliminarily press the sheets, 
and meanSSUppiying fiuid under preSSure t0the 
Space inside the compartments to finaly press 
the SheetS? 
7?In apparatus for laminatingSheets of glaSS 

andreinforcing material,8,preSSuretankhaVing 
a releaSable cloSure means On One side,8,Series 
of Compartments in the tank for receiving the 
Sets of sheets to be laminated opening toward 
Said cloSure and haVingfexible Side Wals,meanS 
whereby the space inside the compartments is 
sealedoffrom the remainder ofthe spaceinside 
the tank,means for Supplying fuid under preS? 
Sure to the Space in the tank1ying Outside Said 
compartments to preliminarily press the Sheets, 
and meansSupplying heatedfiuid under preSSure 
to the space inside the compartments to finally 
press the sheets, 
8,In apparatus for laminatingSheetS0f glaSS 

andreinforcingmaterial,a presSuretankhaving 
releasable closuremeans on oneSide,8 Series of 
compartmentsin the tank forreceiving the SetS 
of sheets to be laminated Opening toward Said 
closure and having flexible Side WalS,meanS 
whereby the Space inside the compartments is 
Sealed offrom theremainder of the Spaceinside 
thetank,means for exhaustingthe air from the 
space inside the compartments,and means for 

3 
supplyingfuidunderpressuretothespaceinside 
the Compartmentstofinally pressthe sheets, 
9,In apparatus for laminatingsheets ofglaSS 

and reinforcing material,a,preSSure tank haV 
ing 8,releaSable cloSure means on One Side,a 
Series of Compartmentsinthe tankfor receiying 
thesets ofsheetsto belaminated openingtoward 
Said cloSureand haVing flexible Side Walls,meanS 
whereby the Space inside the compartments is 
Sealed of from the remainder of the Spaceinside 
the tank,means for Supplyingfuid under preS? 
sure to the space in the tank1ying outside Said 
compartments t0 preliminarily press the SheetS, 
means for exhausting the air from Said Space, 
me8nsfor exhaustingthe air from the Space in 
sidethe compartments,8ndmeansfor Supplying 
fuidunderpressureto the Spaceinsidethe com? 
partmentsto finaly press the sheets, 
10,In apparatusfor laminatingSheets OfglaSS 

andreinforcingmaterial,8,presSuretankhaVing 
areleasableclosuremeanson oneside,8Series of 
compartments in the tank for receiving the 
setsofsheetsto belaminatedopeningtowardSaid 
closure and having fiexible Side Wals,meanS 
whereby the space inside the CompartmentS is 
sealed offrom the remainder Of the Space inSide 
the tank,perforated metal plates eng8ging the 
side Wais of the compartments for SUpporting 
them when pressure isappliedto the interior Of 
the compartments,means for Supplying fiuid 
under pressureto the SpaceinSidethetanklying 
outsidesaid compartmentSt0 preliminarily preSS 
thesheets,andmeansSupplyingfuidunder preS? 
sure to the space inside the compartmentS t0 
finally pressthesheets? 

WILL?AM O,LYTLE, 

80 

85 

95 

100 

115 

12G 

125 

130 

135 

140 

145 


