1,939,998

W. O. LYTLE
FROCESS AND APPARATUS FOR MAKING SAFETY GLASS

Dec. 19, 1933.

3 Sheets—-Sheet 1

Filed Aug. 11, 1932

]

s ¥ Havalin
]

ARaEa

~
h

— e e 2

i

Nt e ——— e = —————

e

g S |

20

INVENTO,

[ P

- 1.-
i i
.

Py S~ i a

L= F oo

s SO

- ltlllllllllllllllll ==
- F||Jlllllll.lllll

S

—— ) T N, a—d

s A

N 7

N

L

, T TIIIIIIIITLTIIIIIIIITTIIITITIC ToooT
T T T T T e T T I A
ity Seluinitelessisidutetestelnturs & St -1

w/ oo

>

@EEexs



Dec. 19, 1933. W. O. LYTLE

PROCESS AND APPARATUS FOR MAKING SAFETY GLASS

Filed Aug. 11, 1932

1,939,998

3 Sheets-Sheet 2

~—Eigr 3.
25 ,_ﬁ"_ﬂ—zj 5
m 26_&“ n 26 -
A W e
21-% ird ] 7\ 6, U 2
%
s 2
L
23 Z7
4 L
2. \ .22
0 2
7722222777720 777777 2
Z5 4
27
34\—\—. n =. '
,____Fﬂ" - 6. : ) ;E"‘\ij
— g 5.
i E 1
S E—— ) i a1 1 | O | N O 1 R B
L“""{";":T:,'!;:"“"L H—00C0pPpO000 0L S|
j‘Q_s L‘; i% H'E'EE;' :i i _}2 ﬁ INVENTOR
Tl sy ?ngff”
7 L 7 77 (Brlaseeey + (Be_

=4



1,939,998

W. O. LYTLE
PROCESS AND APPARATUS FOR MAKING SAFETY GLASS

Dec. 19, 1933.

3 Sheets-Sheet 3

> .4.//////////////////////%/3

Filed Aug. 11, 1932

.

\\\\\
N
NN

Ll L L Ll

SR [

Lyt

Gl L L \\ el

7//,_*

“,/N/~

N\

29

\27
S

\
2

[
</

7
2/ ~N ﬁ ﬁ J n\\\
: i | A
I’ N INNVENENNNE v /w\\\
/ /N/V /. \// P V Q\/\\/x.\.\%\\\VV\\\\x&!
AT, V7 zarrarrratl |
> » N NN\ ’//ﬂ‘f’f’é"d{d’df’/’“”/l
r— Y 2% et e lele LTSI IO ITPOETIIS S S LS IS IS OIS OIS
. : N ‘BN ] N.
7//\ ANNANNANENANNANN
d4> O < Nl { 4 4 .J A000a0
RN ST SSTETRA\YA
N ) v/,
\ i A/ \\/\\ e \/\l/ % .v 1 VASSS S PISSS \\\V/\/V\\\\\\\\\\\\\\\ \\\
,,\4.\... '\ \.\/ \ M WA\ /\//r\
\ R / < VIS SIS, il s A e L L el e el L \\\\\\\\\\/.A\.\\\
ﬂ/y NINN TN I NENNTNNTNNW
v

INVENTO

@

’—

7




5

10

15

20

25

30

35

40

45

50

Patented Dec. 19, 1933

1,939,998

UNITED STATES PATENT OFFICE

1,939,998

PROCESS AND APPARATUS FOR MAKING
SAFETY GLASS

William O. Lytle, New Kensington, Pa., assignor
to Duplate Corporation, a corporation of Dela-
ware

v Application August 11, 1932, Serial No. 628,275

10 Claims.

The invention relates to a process and appara-
tus for making safety glass which consists of a
pair of glass sheets with an interposed reinforc-
ing sheet cemented thereto, such reinforcing
sheet ordinarily being celluloid or some other
form of cellulose plastic. The invention has for
its principal object the provision of improved
means and procedure for practicing the so-called
double pressing whereby such process may be
practiced, both as to the preliminary and final
pressing without handling or shifting the plates
between the preliminary and final pressing steps
as has heretofore been necessary, thus simplify-
ing the operation and reducing the labor re-
quired. In the double pressing operation as here-
tofore practiced, it has been customary to pre-
liminarily laminate the sheets in a platen press,
or to pass them between pressure rolls, thus seal-
ing the edges of the plates, after which they were
finally pressed by placing them in a tank or
autoclave filled with a pressing fluid and apply-
ing heat and pressure. In the practice of my
present invention, these two steps of first press-
ing to seal the joints and finally pressing in di-
rect contact with a fluid under pressure are car-
ried out in a single tank or container. The pre-
ferred form of apparatus is shown in the ac-
companying drawings, wherein:

PFigure 1 is a side elevation of the apparatus
with the sliding door or closure partially open.
Fig. 2 is a front elevation of the apparatus of
Fig. 1. Fig. 3 is a horizontal section on the
line III—IIT of Fig. 2. PFig. 4 is a partial
horizontal section also on the line IIT—IIT of
Fig. 2, but on an enlarged scale. And Figs. 5
and 6 are side elevations illustrating two modifi-
cations of the construction wherein the tank or
autoclave is differently positioned.

Referring first to the construction of Figs. 1
and 4, 1 is a pressing tank or autoclave made up
of the side members 2, 2, the back member 3,
which is in the form of a header and is bolted to
the side members 2, 2, as indicated in Fig. 3;
and 4 is a sliding gate or closure suitably
mounted in slideways and movable vertically by
means of a chain 5 connected to a suitable hoist,
which is not shown. Mounted in the container
are a plurality of narrow vertical compartments
6, 6, 6, etc. which open toward the gate 4 and
whose walls 7 are formed of rubber. The for-
ward edges of the rubber sheet 7 are turned
laterally, as indicated at 8 (Fig. 4) and clamped
in position by means of a cover 9 secured by the
bolts 10. The clamping surfaces are corrugated,
as indicated in the drawings, in order to give

(CL. 49—81)

greater security. The header member 3 is pro-
vided with a plurality of parallel perforated
plates 11, 11, etc. which act as supports for the
rubber sheet 7, such support being necessary
when a vacuum is applied to the exterior of the
rubber compartments as later explained in con-
nection with the operation of the apparatus.

In order to make a proper seal between the
gate or closure 4 and the guideways of the con-
tainer, the hollow rubber gaskets 12, 12 are pro-
vided, -as indicated in Fig. 3, to which are con-
nected supply pipes 13 provided with valves 14.
‘When the door is in closed position, an applica-
tion of air pressure through the pipes 13 causes
the pipes 12 to expand and make a seal at the
edges of the gate or closure. The gate is also
provided with a plurality of inlet passages to
which are connected the pipes 15, 15 and 16 hav-
ing the valves 17 and 18. Since all of the com-
partments 6 open into the space 19 between the
gate and the ends of the compartments, fluid
pressure may be supplied simultaneously to the
interior of the compartments or exhausted there~
from by means of the pipes 15, 15 and 16, the
pipes 15 being connected to a means for supply-
ing a pressing fluid, preferably a high boiling
liquid, while the pipe 16 is connected to an ex-
hausting device. Two inlet pipes 15, 15 are em-
ployed in order to provide for a circulation of
the pressing fluid. The gate is provided with a
further passage carrying a venting pipe 20 hav-~
ing a valve 202, this vent being employed to per-
mit the escape of air when the pressing fluid is
being supplied through the pipe 15.

The space 21 inside the autoclave which is con-
nected to the slots 22, 22, 22, etc. may be ex-
hausted by means of the vacuum pipe 23 pro-
vided with a valve 24, or pressure may be sup-
plied to this space by means of the pipes 25 pro-
vided with valves 26. The use of the two inlet
pipes 25, 25, permits of a circulation of the press-
ing fluid.

In order to load the apparatus, the gate is
moved to its upper position, thus exposing the
outer ends of the compartments 6, 6, etc. Into
these compartments are placed the sets of sheets
for laminating. In each case, the set of sheets
comprises a pair of glass sheets 27, 27 and an
interposed sheet 28 of cellulose plastic reinforc-
ing, the contacting surfaces of the sheets being
provided with a suitable cement, such as gelatin,
which will form a bond upon the application of
heat and pressure. After the tank or suto-
clave is loaded, the gate 4 is moved down to closed
position and air pressure is applied to the sealing
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pipes 12, 12. The air is now exhausted from the
space 19 and from the interiors of the compart-
ments 6 by means of the vacuum pipe 16. At the
same time that the air is thus exhausted by means
of the pipe 16 or after a short interval, fluid
under pressure is supplied to the space 21 in the
tank outside the compartments 6, 6, efc. by
means of the pipes 25, 25, such fluid being pref-
erably steam so as to provide heat as well as
pressure. The application of this pressure aids
the vacuum in causing the flexible walls 7, 7 to
collapse and apply pressure to the sets of sheets
lying in the compartments, thus compositing or
laminating the sheets and preparing them for the
final laminating operation, as later described.
The steam pressure may be relatively light as all
that is necessary is to rid the sets of sheets from
entrapped air and seal the sheets at the edges so
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-
plied to the sheets is generally desirable for suc-
cessful operation in order to get rid more cer-
tainly of any entrapped air between the sheets.
It is quite possible to perform this preliminary
préessing operation without the application of
any pressure through the pipes 25, 25, although it
is much preferred to apply such pressure. If
such pressure is not applied through the pipes 25,
25, the pressing force is supplied gue to the ex-
hausting of the air from the space 19 and com-
partments 6 by means of the exhaust pipe 16.
This gives an atmospheric pressure in the pres-

= sure tank outside the compartments 6, 6, etc. of

about 12 pounds per square inch and, under cer-
tain conditions, this pressure is sufficient to pre-
liminarily lamma.te the sheets in the compart-
ments.

The plates in the compartments 6, 6, etc. now
having been preliminarily laminated, final com-
positing is accomplished by admitting a pressing
fluid under pressure to the space 19 and to the
interior of the compartments, such fluid being

% preferably a solvent of the cellulose plastic, such

as diethylene glycol, although warious other fluids
may be used as is well known in the art. This
liquid is admitted through the pipes 15 and
brought up to a proper temperature and pressure,

> the pressure being. preferably about 150 pounds

per square inch and the temperature about 250 de-
grees F. 'This gives the final pressing action upon

the composited plates in the rubber-walled com- .

partments. The preliminary pressing operation,

3 as above described, prevents any penetration of

the liquid at the edges of the plates. During
this operation, the perforated plates 11, 11 at
the sides of the rubber sheets 7 may be so made as
to support such sheets and prevent the bursting of
the bags. At this time, the space 21 may be open
to the atmosphere, but it is preferable to sup-
port the compartments by admitting pressure to
this space sufficient to counterbalance the pres-
sure applied to the interior of the compartients.
After this final pressing operation, the pressing
fluid is withdrawn from the space 19 and the
interior of the compartments and the door 4 is
moved to its upper position to permit the re-
moval of the completed plates. In order to
facilitate this removal and to permit the ready
insertion of a new set of plates into each set of
compartments, vacuum is applied to the space 21
by means of the pipe 25. This application of
vacuum causes the walls 7 to move out to the po-
sition shown in Fig. 4, so that any resistgnce to
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the removal of the completed plates is removed.
The plates may now be removed and a new set of
sheets prepared for lamination inserted in the
compartments.

In Fig. 5, the p051t1on of the autoclave 29 is
shifted so that the compartments 30 open up-
wards. In thiscase, the gate 31 slides horizontal-
1y upon suitable rollers 32 in order to reduce the
friction. The operation of the apparatus is as
heretofore described and the details of con-
struction are substantially the same. Fig. 6 illus-
trates another modification in which the auto-
clave 33 occupies the same position as in the con-
struction of Figs. 1 to 4, but in this case the com-
partments 34 for receiving the sets of sheets are
arranged horizontally instead of vertically. ‘The
operation and details of construction are the
same in this form of apparatus as in that of Figs.
1 to 4. It will further be understood that in the
application of the preliminary pressure to the
exterior of the rubber compartments, it is not
necessary that both sides of the compartment
shall collapse in order to composite the plate as
the inward movement of the rubber wall on one
side only will accomplish the desired function,
so that the process may be practiced in a com-
partment having only one side flexible or mov-
able.

‘What I claim is:

1. A method of laminating sheets of glass and
reinforcing material which consists in placing the
sheets in a compartment with a flexible side, ap-
plying fluid pressure to the exterior of the com-
partment to preliminarily laminate the sheets,

and then supplying fluid under pressure to the in- -

terior of the compartment to finally composite
the sheets.

2. A method of laminating sheets of glass and
reinforcing material which consists in placing
the sheets in a compartment with a flexible side,
applying fluid pressure to the exterior of the
compartment to preliminarily laminate the
sheets, and then supplying heated fluid under
pressure to the interior of the compartment to
finally composite the sheets.

3. A method of laminating sheets of glass and
reinforcing material which consists in placing
the sheets in a compartment with a flexible side,
applying fluid pressure to the exterior of the com-
partment to preliminarily laminate the sheets,
exhausting the air from the interior of the com-
partment, and then supplying heated fluid under
pressure to the interior of the compartment.

4. A method of laminating sheets of glass and
reinforcing material which consists in placing
the sheets in a compartment with a flexible side,
applying fluid pressure to the exterior of the com-
partment to preliminarily laminate the sheets,
exhausting the air from the interior of the com-
partment, applying fluid under pressure to the
exterior of the compartment, and finally applying
heated fluid under pressure to the interior of the
compartment.

5. A method of laminating sheets of glass and

reinforcing material which consists in placing 1

the sheets in a compartment with a flexible side,
applying fluid pressure to the exterior of the com-
partment to preliminarily laminate the sheets,
supporting the side walls of the compartment
against outward movement and supplying heated
fluid under pressure to the interior of the com-
partment to. complete the lamination of the
sheets.

6. In apparatus for lammq,ting sheets of glass
and reinforcing material, a pressure tank having
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a releasable closure means on one side, a series
of compartments in the tank for receiving the
sets of sheets to be laminated opening toward
said closure and having flexible side walls, means
whereby the space inside the compartments is
sealed off from the remainder of the space inside
the tank, means for supplying fluid under pres-
sure to the space in the tank lying outside said
compartments to preliminarily press the sheets,
and means supplying fluid under pressure to the
space inside the compartments to finally press
the sheets,

7. In apparatus for laminating sheets of glass
and reinforcing material, a pressure tank having
a releasable closure means on one side, & series
of compartments in the tank for receiving the
sets of sheets to be laminated opening toward
said closure and having fiexible side walls, means
whereby the space inside the compartments is
sealed off from the remainder of the space inside
the tank, means for supplying fluid under pres-
sure to the space in the tank lying outside said
compartments to preliminarily press the sheets,
and means supplying heated fluid under pressure
to the space inside the compartments to finally
press the sheets.

8. In apparatus for laminating sheets of glass
and reinforcing material, a pressure tank having
releasable closure means on one side, a series of
compartments in the tank for receiving the sets
of sheets to be laminated opening toward said
closure and having flexible side walls, means
whereby the space inside the compartments is
sealed off from the remainder of the space inside
the tank, means for exhausting the air from the
space inside the compartments, and means for

3

supplying fluid under pressure to the space inside
the compartments to finally press the sheets.

9. In apparatus for laminating sheets of glass
and reinforcing material, a pressure tank hav-
ing a releasable closure means on one side, a
series of compartments in the tank for receiving
the sets of sheets to be laminated opening toward
said closure and having flexible side walls, means
whereby the space inside the compartments is
sealed off from the remainder of the space inside
the tank, means for supplying fluid under pres-
sure to the space in the tank lying outside said
compartments to preliminarily press the sheets,
means for exhausting the air from said space,
means for exhausting the air from the space in-
side the compartments, and means for supplying
fluid under pressure to the space inside the com-
partments to finally press the sheets.

10. In apparatus for laminating sheets of glass
and reinforcing material, a pressure tank having

‘a releasable closure means on one side, a series of

compartments in the tank for receiving the
sets of sheets to be laminated opening toward said
closure and having flexible side walls, means
whereby the space inside the compartments is
sealed off from the remainder of the space inside
the tank, perforated metal plates engaging the
side walls of the compartments for supporting
them when pressure is applied to the interior of
the compartments, means for supplying fluid
under pressure to the space inside the tank lying
outside said compartments to preliminarily press
the sheets, and means supplying fluid under pres-
sure to the space inside the compartments to
finally press the sheets.
WILLIAM O. LYTLE.
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