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1

This invention relates to press mechanisms. '

It is one object of the invention to provide a
novel apparatus whereby assemblies, as for ex-
ample, of material to be surfaced and the sur-
facing members therefor, may be subjected to
pressure’'and heat.

Another object is to provide a novel press -

mechanism whereby a uniform pressure may he
applied to a material being treated thereby, and
wherein there is embodied a novel pressure-trans.
mitting member, ' ]

A further object is the provision of novel means
for operatively mounting a plurality of pressure-
applying platens. :

The above and other objects and novel features
of this invention will more fully appear from the
following detailed description when the same is
read in connection with the accompanying draw-
ings. It is to be expressly understood, however,
that the drawings are for purposes of illustration
only and are not intended as a deflnition of the
limits of the invention, reference being primarily

had for this latter purpose to the appended

claims.

In the drawings, wherein like reference char-
acters refer to like parts throughout the several
views: ) -

Figure 1 is an exaggerated perspective view of
an element adapted to be surfaced in accordance
with the present invention; .

Fig. 2 is an exaggerated perspective view show-
ing two of said elements assembled in operative
relation with g plurality of surfacing members.

Fig. 3 is an elevation view with parts broken
away, illustrating one step in the novel method
of assembling the arrangement of elements shown
in Fig. 2; v

8 Claims. (Cl. 100—71)
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Fig. 4 is a vertical sectional view, with parts

broken away, of one form of apparatus embodying
the present invention; .

Fig. 5 is an enlarged exaggerated fragmentary
sectional view taken substantially along line 5—5
of Fig. 4; and

Fig. 6 is a sectional view taken substantially
along line 6—6 of Fig. 4. C

One form of the invention is illustrated by way
of example in connection with the surfacing of a
rectangular, three-ply blank 10 (Fig. 1) of the
type from which an eyepiece element for a pair
of goggles may be formed. The central lamina-
tion 10a of said blank is a suitable light-absorbing
element, such as a color filter or a polarizing sheet,
and the outer laminations 10b are plastic sheets,
such as cellulose acetate, which are adhesively
or otherwise secured to said light-absorbing ele-
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ment. The thicknesses of the several laminations
comprising blank 10 have been exaggerated for
purpose of clarity in Fig. 1 and in one commercial
form thereof aggregate only slightly over .030'’,

A suitable surfacing medium for cellulose ace-
tate is methyl methacrylate and a satisfactory
surface smoothness is imparted to blank {0 when
coated with said medium by bringing into contact
therewith a surface-defining plate or member of
glass. Good results are obtained with surface-
defining plates (2 (Fig, 2) which are formed of a
commercial grade of plate glass approximately
18’’ thick.

It is to be understood, however, that the novel
method and apparatus of the present invention
are not limited to the above materials nor are the
thicknesses of the materials being surfaced or of
the surfacing member critical. Any member may
be surfaced in‘accordance with the invention, pro-
vided the surface material thereof has an affinity
for the surfacing medium. Moreover, the sur-
facing medium may consist of any moldable mate-
rial that can be solidified from a fluid or viscous
state while In contact with the face material of
the element being surfaced, and which can have a
given surface smoothness imparted thereto during
solidification by & surface-defining member, such
as 8 glass plate. ‘ - )

In accordance with the preferred method for
carrying out the invention, elements 10 are sand-
wiched between three surfacing plates (2 (Fig. 2),

“each face of said elements being coated with 3

thin, uniform layer of methyl methacrylate
monomer. To provide layers of methyl meth-
acrylate of the desired uniformity and thickness
over the faces of elements (0, the several parts
of the five-ply arrangement 0, {2 are assembled
in a novel manner. One of the surfacing plates
12 is first held, for example, in a suitable support;
14 (Fig. 3) at an angle to the vertical and with
the lower edge thereof extending horizontally.
An element {0 is then positioned in said support
with its lower edge in contact with the lower edge
of said plate so as to form an acute dihedral angle
with the latter, and the monomeric methyl meth-
acrylate in a suitable condition for polymerization
is then introduced, as for example, by being
squirted from a syringe 18, between the adjacent
faces of said plate and element, Thereafter ele-
ment (0 is pivoted about its lower edge into contact
with plate 12, causing the surfacing medium to
spread uniformly and thinly over the entire
surface of said element. This step is repeated
with each of the successive laminations which con-
stitute sandwich 10, 12, the previously assembled
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components in each instance serving as fhe base,
i, e., in the same capacity as the first plate 12,
and the newly added components being pivoted
into position in the same manner as the first
element 10, methyl methacrylate being introduced
between each pair of adjoining surfaces. .

In order to facilitate removal of plates 12 from
elements 10 after the latter are surfaced, it is

4
are preferably of the same construction and simi-
larly mounted as diaphragm 42 by elements 58
and constitute the end walls of a fluid-tight-cham-
ber whose side walls are formed by said frame.
The chamber is preferably filled with fluid 48, and
has mounted therein a winding tube 60 which is

. supported by, and extends through, frame 56

preferable to have diagonally opposite corners of .

said plates clipped and bevelled asat {7, ]
To surface elements 10, pressure is preferably

10

applied to the outer laminations of sandwich 8, .

12 to press the surface-defining elements into
close contact with the surfacing medium and,
while under this pressure, the surfacing medium
is polymerized until hardened, preferably by the
application of heat. In order to expediently and

effectively accomplish this, novel means are pro-.

vided and, as shown, comprise at least one press
me-~hanism 18 (Fig. 4), which is adapted to simul-
taneously treat two of assemblies 10, 12. In one
embodiment thereof, said mechanism comprises
a suitable supporting structure, including for ex-
ample, a pair of vertically spaced supports 20 and
29 which have mounted thereon so as to extend
therebetween, a pair of parallel and substantially
vertical rods 24, said rods -being preferably

threaded at 28 so s to be rigidly secured to said

supports by nuts 30.

To simultaneously apply a uniform and sub-
stantially equal pressure to the opposite surfaces
of each of a pair of sandwiches 10, 12, press mem-
bers 32, 34, and 36 are provided and are opera-
tively mounted between supports 20 and 22. In

the form illustrated (Fig. 4), the upper press

member or platen 32 comprises a metallic cup-
shaped member, as for example a rectangular
frame 38 and a plate 39 integrally formed with,

or secured to, said frame, said frame and said -

plate constituting the side and top walls respec-
tively of a fluid-tight chamber, Forming the
lower or pressure-applying wall of said chamber
is a flexible diaphragm 42, comprising, for exam-
ple, an inner layer 42a of neoprene and an outer
1ayer of fine mesh screen or wire cloth 42b (Fig.
5), said -diaphragm having the edges thereof
pressed into fluid-tight engagement with the
lower face of frame 38, preferably by means of
o rectangular frame element 44, which is secured
to said frame as by screws 46. Element 44 may
consist of four separate metallic strips but is pref-
‘erably a unitary structure. Platen 32 is rigidly
secured to a block 48, for example of wood, and
the latter is, in turn, fixed to the lower face of
support 20 and serves to insulate said support
from member 38, 38. The interlor of the cham-
ber thus formed by ¢iaphragm 42, frame 38, and
plate 89, is filled with a suitable fluid medium
48, as for example, oil, glycerine, or ethylene
glycol. Of these oil is preferred, although any
readily available fluid which will not boil at the
temperature maintained during surfacing may be
used. To accelerate the polymerization of the
surfacing medium, suitable heating means are
contained within frame 38 and may comprise a
winding tube 50 which is supported by said frame
_and which has a suitable heating medium circu-
lated therethrough to maintain platen 32 - at a
desired temperature.
Slidably mounted below platen 32 in substantial
~ alignment therewith is platen 34 which comprises
a pair of substantially parallel pressure-applying
elements, such as diaphragms 52 and 54, mounted
across the'upper and lower faces, respectively, of

a rectangular‘frame 56. Diaphragms 52 and 54
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~In order to mount platen 34 for movement in
g direction perpendicular to the substantially par-
allel pressure-applying diaphragms 42, 52, and
54, frame 56 is preferably provided with brackets
§2 (Figs. 4 and 6) adjacent rods 24, said brack-
ots being secured to or integrally formed with

‘sald frame and carrying bearings 64 which slid-

ably engage rods 24, ‘Each-of sald bearings may

‘be mounted for limited lateral adjustment rela-

tive to its bracket, and in the form illustrated,
each is provided with a slot into which the sup-
porting bracket associated therewith is press
fitted and is held in operative position by a set
screw 66.. Each of bearings 64 preferably sub-
tends. less. than 180° of the cylindrical peripheral
surface of the rod.24 which it engages.

To predetermine the lowermost position, i. €.,
the disengaged central position, of platen 34, and
to serve as further guides for said platen during
the movement: thereof into operative position, a
plurality of guide rods 68 (Pig. 4) may be pro-
As shown, a pair of said rods are opera-
tively mounted on each of brackets 62 (Fig. 6),
being threadably or otherwise rigidly secured
thereto at their lower ends so as to extend verti-
cally upward therefrom.. At their upper ends sald
rods are slidably mounted in recesses provided
therefor in support 20, and to limit the down-
ward movement thereof, each of said rods has

‘s nut 10, or other axially adjustable member

secured to the upper end thereof. Suitable resil-
ient means, stch as coil springs 12 may be pro-
vided to normaliy bias platen 34 downward into
inoperative position and in the illustrated embod-~
iment saig springs are mounted around rods 48 50
as to have their lower ends bearing against platen
34 and their upper ends bearing against the lower
surface of support 20,

Platen 36 is siidably mounted below and directly
opposite platen 34 and comprises an upper pres-
sure-transmitting member, suéh-as-a diaphragm
18, which is preferably of the same construction
and similarly mounted .as diaphragm 42 on a
frame 16 by means of an element 8. Integrally
formed with said frame or mounted thereon in
fluid-tight engagement therewith is a bottom p.ale
20 and the chamber thus formed within said frane
is fi.led with fluid 48 and contains heating means
in the form of a winding tube 82 for circulating
a suitable heating medium through platen 36.
The latter is secured to a platform 84, for exam-
ple by an insulating men:ber such as a wooden
block 86, and said platform is provided with bear-
ings 88 which are in sliding engagement with
rods 24 to mount the entire platen assembly for
vertical movement, - Bearings 88 are rigidly se-
cured to platform 84 in any suitable manner and

" it is preferable to provide means for laterally ad-
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75

justing at least one of said bearings relative o
said platform. For example, the left bearing at
shown in Fig. 4, may be mounted on an element
90 which has a siot 92 provided therein and is
normally held fixed relative to platform 84 by
screws 94 extending through said slot. The lat-
eral position of said element may thus be readily
adjusted to predetermine the jateral separation
of bearings 88, the latter being constructed to en-
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gage less than 180° of the peripheral surface of
rods 24,

To predetermine the lowermost position of
platen 36 and provide means for actuating said
platen and platen 34 to effect the pressure appli-
cation to sandwiches 18, 12, suitable means, as for
example a cylinder 96 and a piston 98 reciprocally
mounted therein, are provided, said cylinder in
the form illustrated being centrally located below
platform 84 and being secured at its lower end
as by bolts 100 to support 22. Suitable sealing
means are provided for rendering oil tight the
pressure chamber formed in said cylinder by said
piston, and in the form shown, said means com-
prise a conventional hydraulic oil cup 87 held in
operative engagement with the lower end of said
plunger as by a spring 98. The latter also serves
to maintain said plunger at all times above a fluid
inlet port 106 provided adjacent the lower end of
cylinder 86. In the inoperative or disengaged

position of platen 36, platform 84 rests on the-

upper end of said cylinder, being normally urged
into said inoperative position by suitable resilient
means, such as coil springs 102, which are under
tension and are secured at their lower ends to
support 22 and at their upper ends to said plat-
form as by eyes 104, To move platen 36 inio
operative position, means are adapted to admit
a suitable fluid, such gs oil, under pressure into
port 106 whereby the piston is moved upward to
raise platen 36. It is to be understood that the
lowermost position of platen 36 may be predeter-
mined, for example by means, such as collars,
(not shown) fixedly mounted on rods 24 where-
by said platen is normally held above the upper
edge of said cylinder,

In operation, a surfacing assembly 10, 12 is dis-
posed on both of platens 36 and 34 while the lat-
ter are held in their lowermost or inoperative po-
sition. Each of tubes 50, 60, and 82 has a suitable
heating medium, such as water, at a pressure in
excess of the steam saturation pressure for its
temperature, continuously circulated there-
through. Flu'd is admitted into cylinder 96 to
raise platen 38 until the assembly mcunted
thereon engages and raises platen 34 to cause the
latter or the assembly mounted thereon to be
pressed into engagement with platen 32. Assem-
blies 18, 12 are pressed between diaphragms 14
and 84, and diaphragms 52 and 42 which, becarse
of their flexibility, apply uniformly the unifotm
pressure transmitted thereto by the fluid content
48 of each of gaid platens. When the pressure is
relieved at the completion of the polymerization
of the surfacing agent, springs 12 and 102 act to
move platens 34 and 36, respectively, into inopersa-
tive position against the fluid and mechanical
frictional resistance and the assemblies 10, {2 are
removed. Thereafter said assemblies are cooled
and plates 12 are separated from the surfaced
blanks {0 and used again as surfacing members.

By controlling the pressure of the fluid admit-
ted into cylinder 96, any predetermined pressure
may be applied to assemblies 18, 12 and the tem-
perature of the fluid in tubes 50, 60 and 82 can
also ‘be controlled to provide a desired tempera-
ture at the surfaces of said assemblies. The time
required to satisfactorily effect a given surfacing
depends on the time the surfacing agent has been
permitted to soak into the surface of the member
being surfaced after it is applied thereto and be-
fore it is inserted into the press mechanism, on
the temperature gt which the assembly is main-
tained during the soaking, on the pressure ap-
plied by platens 32, 34, and 36 of the press mecha-
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6

nism when the assemblies are inserted therein, on

the temperature of said platens during the pres-
sure application, and on the amount of polymeri-
zation catalyst mixed with the surfacing agent,.

When methyl methacrylate monomer contain-
ing 3% of a suitable catalyst, such as benzoyl
peroxide, is employed as the surfacing medium,
it has been found satisfactory to circulate water
at a temperature of approximately 250 to 350° F.
through tubes 50, 60, and 82, and to apply a suf-
ficlent fluid pressure to the platens to have the
latter exert a uniform pressure of approximately
5 to 50 Ibs. per square inch on the opposite sur-
faces of assemblies {0, 2. '

There is thus provided novel apparatus where-
by a material, such as a transparent, resinous
sheet, having an affinity for a plastic medium,
may be surfaced by having a surface layer of said
medium polymerized thereon while a suitable
surface-defining member is maintained in con-
tact with said medium, said apparatus compris-
ing novel press means for bringing and holding
said material and said member in contact.

It will now be apparent to those skilled in the
art that the novel pressure-applying means may
be used for other purposes than in connection
with the surfacing of sheet materials. It is to be
understood also that other heating means, such
as electrical coils, may be embodied in the platens
for heating the latter.

Since certain changes in the constructions set
forth which embody the inverition and in the steps
for carrying out the process of the invention may
be made without departing from the scope of the -
invention, it is intended that all matter contained
in the above description or shown in the accom-
panying drawings shall be interpreted as illus-
trative and not in a limiting sense.

It is also to be understood that the following
claims are intended to cover all of the generic
and specific features of the invention herein de-
scribed, and all statements of the scope of the
invention which, as a matter of language, might
be said to fall therebetween.

‘What is claimed is: :

1, In apparatus of the character described, a
press mechanism comprising, in combination, at
least three fluid-tight platens filled with an in-
compressible fluid, adjacent walls of adjacent pla-
tens being deformable and in engagement with
the fluid filling said platens, means fixing one of
said platens against movement, means for mount-
ing the other platens for movement relative to
said fixed platen, means for rendering adjacent
platens operative to apply a pressure to material
disposed between said adjacent walls, said last-
named means comprising a member adapted to
engage one of said movable platens and cause the
movement of said movable platens in the direc-
tion of said fixed platen and a mechanism for
applying fluid pressure to said member to actuate
the latter, and means for biasing said movable
platens in a direction opposing movement thereof
into operative position, said biasing means caus-
ing said platens to assume a predetermined in-

operative position wherein said platens are suf-

ficiently spaced apart for removal and insertion
therebetween of the material to be processed
thereby.

2. In apparatus of the character described, a
press mechanism comprising, in combination, at
least three fluid-tight platens filled with an in-
compressible fluid, adjacent walls of adjacent
platens being deformable and in engagement with
the fluid filling said platens, means for mounting

. —
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one of the two outermost of said platens against
movement, means for mounting the other of sald
platens for movement relative to said fixed platen,
means for rendering adjacent platens operative to
apply a pressure to material disposed bhetween
said adjacent walls, said last-named means com-
" prising a member adapted to engage the other
outermost platen and to engage and move said
platen and a mechanism for actuating said mem-
ber, means for biasing said movable platens in a
direction opposing movement thereof into opera-
tive position, said last-named biasing means caus-
ing said platens to assume a predetermined inop-

erative position wherein said platens are suffi-
ciently spaced apart to permit removal and in-
sertion therebetween of the material to be pro-
cessed thereby, and means for circulating a heat-
ing medium through each of said platens.

3. In apparatus of the class described, three
vertically spaced platens, each said platen com-
prising a frame member formed of a rigid, nonde-
formable material and at least one wall of a de-
formable material, adjacent walls of adjacent
platens being deformable, means for holding the
upper platen stationary, means for mounting the
central platen for vertical movement, means for
normally biasing said central platen away from
said upper platen, means for mounting the lower
platen for vertical movement, means for normally
biasing said lower platen away from said central
platen, and means for moving said lower platen
in the direction of said upper platen to render all
of said platens operative to compress material dis-
posed therebetween, said biasing means being
operative to cause said platens to assume, when
said means for moving said lower platen is in-
operative, a predetermined inoperative position
wherein said platens are sufficiently spaced apart
for removal and insertion therebetween of the
material to be processed thereby.

4. In apparatus of the character described,
three vertically spaced platens, each said platen
comprising a frame member formed of a rigid,
nondeformable material and at least one wall of
a deformable material, adjacent walls of adjacent
platens being deformable, means for fixing the
upper platen ggainst movement, means for
mounting the central platen for vertical move-
ment, means for normally biasing said central
platen away from said upper platen, means for
predetermining the normal separation between
said upper and central platens, means for mount-
ing the lower platen for vertical movement, means
for normally biasing said lower platen away from
said central platen, means for predetermining the
normal separation between said central and
lower platens, and actuating means for moving
said lower platen in the direction of said upper
platen to render all of said platens operative to
compress material disposed therebetween, said
biasing means being operative, whenever said ac-
tuating means is inoperative, to cause said platens
to assume a predetermined inoperative position
wherein said platens are sufficiently spaced apart
for removal and insertion therebetween of the ma-
terial to be processed thereby.

5. In a press mechanism, at least three sub-
stantially parallel platens, the uppermost platen
being stationary and the other platens being
movable relative thereto in a direction substan-
tially perpendicular thereto, each said platen
comprising a frame member of a rigid, nonde-
formable material, at least one wall of a deforma-
ble material mounted on said frame member, an
incompressible fluid contained therein and in con-
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tact with the deformable wall thereof and con-
duits mounted in said frame member for circu-
lating a heating medium through said platen, ad-
jacent walls of adjacent platens being deforma-
ble, means for applying pressure to the lowermost
platen whereby all of said platens are rendered
operative, means for predetermining the separa-
tion of said platens in inoperative position, and
resilient means normally biasing said platens into
inoperative position, said resilient means caus-
ing said platens to be sufficiently spaced apart
when inoperative to permit of the ready removal
and insertion therebetween of the material to be
processed thereby.

6. In apparatus of the character described, &
press mechanism comprising, in combination, at
least three fluid-tight platens filled with an in-
compressible fluid, adjacent walls of adjacent
platens being deformable and in engagement with
the fluid filling said platens, means for fixing one
of said platens against movement and means for
mounting the others of said platens for movement
with respect to said fixed platen, means for ren-
dering adjacent platens cperative to apply pres-
sure to material disposed between said adjacent
walls, said last-named means comprising a mem-
ber adapted to engage one of said movable plat-
ens and cause movement of said movable platens
and a mechanism for actuating said member,
and spring means for biasing said movable plat-
ens in a direction opposing movement thereof
into operative position, said spring means caus-
ing sald platens to ke sufficiently spaced apart
when inoperative to permit of the ready removal
and insertion therebetween of the material to be
processed thereby.

7. In a press mechanism, at least three sub-
stantially parallel platens, the upper-most platen
being statiopary and the other platens being
movable relatively thereto in a direction substan-
tially perpendicular thereto, each said platen
comprising a frame member of a rigid, nonde-~
formable material, at least one wall of a deforma-
ble material mounted on said frame member, an
incompressible fluid contained therein and in con-
tact with the deformable wall thereof and con-
duits mounted in said frame member for cireu-
lating a heating medium through said platen, ad-
jacent walls of adjacent platens being deforma-
ble, means for applying pressure to the lower-
most platen whereby all of said platens are ren-
dered operative, means for predetermining the
separation of said platens in inoperative position,
and spring means normally biasing said platens
into inoperative position, said spring means he-
ing operative, whenever said actuating means is
inoperative, to cause said platens to assume a pre-
determined inoperative position wherein said
platens are sufficiently spaced apart for removal
and insertion therebetween of the material to be
processed thereby.

8. In a press mechanism, three substantially
parallel platens, the upper-most platen being sta-
tionary and the other platens being movable rela-~
tively thereto in a direction substantially perpen-
dicular thereto, each said platen comprising a
frame member of a rigid, nondeformable mate-
rial, at least one wall of a deformable material
mounted on said frame member, an incompressi-
ble fluid contained therein and in contact with
the deformable wall thereof and conduits mount-
ed in said frame member for circulating a heat-
ing medium through said platen, adjacent walls
of adjacent platens being deformable, means for
applying pressure to the lowermost platen where-
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by all of said platens are rendered operative, stop
members for predetermining the separation of
" said movable platens in inoperative position, com-
pression spring means for biasing the interme-

diate platen into inoperative position, and ten- 5

sion spring means for biasing said lowermost
platen into inoperative position, both said spring
means causing said platens to be sufficiently
spaced apart when inoperative to permit of the
ready removal and insertion therebetween of the
material to be processed thereby.

EDWIN H. LAND.
JOHN R. SWANTON, Jr.
J. W. GIBSON.
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