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METHOD FOR MAKING MULTIPLE IMAGE
ELECTROTYPE MOLDS
This is a division of Application Ser. No. 718,712,
filed Apr. 4, 1968 now U.S. Pat. No. 3,593,376.

BACKGROUND AND OBJECTS OF THE PRESENT
INVENTION

Various schemes have been previously employed in
the so-called “Step and Repeat” plate making
processes for effecting registry of multiple images on a
single electrotype mold or matrix or the like but with
only limited success; thereby necessitating exercise of
extreme expertize and time-consuming manual opera-
tions. It is the primary object of the present invention to
provide a method and apparatus such as may be em-
ployed by relatively unskilled personnel to speedily
produce accurately registered multi-image molds.

Other objects and advantages of the invention will
appear from the following specification and the accom-
panying drawing, wherein:

IN THE DRAWING

FIG. 1 is a top perspective view of a jig device as used
in connection with the method of the present invention;

FIG. 2 corresponds to FIG. 1 but illustrates a first
step in the method of the present invention, comprising
the mounting on the jig of an engraving and at opposite
sides thereof a pair of mold sheet support devices;

FIG. 3 corresponds to FIG. 2 but illustrates the next
step in the process of the invention, comprising place-
ment of a mold sheet upon the assembly of FIG. 2;

FIG. 4 is a sectional view taken as suggested by line
4—40fFIG. 3;

FIG. 5 is a fragmentary plan view of a typical engrav-
ing such as may be employed in the process;

FIG. 6 is a view corresponding somewhat to FIG. 4
but illustrating the assembly thereof while being sub-
jected to a mold-press operation, comprising the next
step of the process;

FIG. 7 is a top perspective view of the mold sheet
when removed from the press following the first
pressing operation thereon;

FIG. 8 is a fragmentary section taken as suggested by
line 8—8 of FIG. 7,

FIG. 9 corresponds somewhat to FIG. 6 but illus-
trates the result of a second pressing operation on the
same mold sheet;

FIG. 10 is a fragmentary enlarged scale sectional
view taken as suggested by line 10—10 of FIG. 9;

FIG. 11 is a bottom perspective view of the mold
sheet subsequent to the second operation as illustrated
atFIG. 9;

FIG. 12 diagrammatically illustrates an alternative
sheet press progression method; and

FIG. 13 is a bottom perspective view corresponding
to FIG. 11 but illustrating the multiple image arrange-
ment produced by the progression method of FIG. 12.

DETAILED DESCRIPTION

As illustrated by the drawing herewith at FIG. 1-10,
the apparatus of the present invention includes a “jig”
which is designated generally at 15 and comprises a
generally rectangular rigid plate made of steel or the
like. The jig is formed to include a rectangular shaped
well portion 16 adjacent its press plate portion 17; the
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well 16 being occupied by a flush-surfaced heat insulat-
ing pad 18 made of some suitable asbestos composition
or the like. The pad 18 is planwise shaped and dimen-
sioned to be congruent with an image impression area
of the mold sheet to be processed; a typical mold sheet
being shown at 20 in the drawing herewith. The jig 15 is
planwise dimensioned so as to accommodate at one
end thereof the mold sheet to be processed in flatwise
supported manner, while being widthwise dimensioned
to allow for subsequent shifting of the mold sheet
progressively into different processing positions while
still providing flatwise support for the sheet.

By way of example as shown in the drawing herewith,
the jig may be widthwise dimensioned so as to receive
initially at the right hand side of the jig as shown at FIG.
3, a two-image mold sheet in flatwise supported rela-
tion, for an initial impression processing as shown at
FIG. 6. The jig is also extended towards the left so as to
accommodate a subsequent shifting of the mold sheet
toward the left into a second impression processing
position, such as is illustrated at FIG. 9. However, it is
to be understood that the apparatus and the method of
the invention may be adapted with equal facility to the
impressing of any other number of image multiples
upon the mold sheets; but in the interest of simplifica-
tion of the specification herein the apparatus and
method of the present invention are illustrated and will
be hereinafter described in relation to the processing of
two-image mold sheets only.

As illustrated at FIGS. 1-3, the jig 15 is provided in-
termediately of its width with a pair of upstanding pins
21-21 for properly positioning the engraving to be em-
ployed for image impression purposes on an inter-
mediate surface portion of the jig 15; the engraving
being illustrated at 22 (FIGS. 2-5). An engraving of the
type referred to typically comprises a copper plate
photo-engraved to provide the requisite image impres-
sion area. For rigidity purposes the engraving is of
suitable thickness; and therefore in order to provide a
smooth support surface for the mold sheet to be
processed, an auxiliary support plate 24 (FIGS. 2, 4, 6,
9) made of steel or the like is provided. The plate 24 is
so dimensioned as to be manually positionable on the
Jjig so as to lie snugly along the right hand edge of the
engraving. A similar support for the mold sheet along-
side the left hand edge of the engraving is provided in
the form of a cork pad 26 (FIGS. 2, 3, 4, 6, 9, 10),
which rests upon the heat-insulating pad 18. Thus, as
best illustrated at FIG. 9, when the mold sheet 20 is
pressed against the engraving the entire mold sheet will
be supported in evenly flatwise manner.

It is a particular feature of the present invention that
the jig 15 is also provided marginally of its engraving
support area with a pair of register impression making
pins 30—30 which may be peripherally grooved ad-
jacent their upper ends; the pins being dimensioned to
project at their upper ends above the support surface
profile of the engraving and auxiliary support pad as-
sembly. Thus, when the mold sheet is first positioned
generally flatwise on the assembly it rests upon the pins
30—30 as best illustrated at FIG. 4. The assembly is
now ready to be processed in a mold press as illustrated
for example at FIG. 6.

The mold sheet 20 may be made of any suitable ther-
moplastic material such as a polyvinylchloride or
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acetate copolymer or the like such as softens at tem-
peratures in the neighborhood of 160 degrees F. suffi-
ciently to adapt it to precisely complement the con-
tours of the engraving image area when pressed
thereagainst. Thus for example, as illustrated at FIG. 6,
a mold sheet of this type may be readily processed in a
heatpress comprising an upper platen 32 and a lower
platen 34 operated by a hydraulic ram 36. The lower
platen 34 may be arranged as shown to be alternately
heated and cooled as by means of steam and cooling
fluid circulated through a heat exchange conduit
system as indicated at 38; the heating-cooling
sequences being controlled as by means of a valve as in-
dicated at 40. A relatively thick blanket of compressi-
ble and somewhat resilient material as indicated at 42 is
disposed between the mold sheet 20 and the platen 32.
Thus, it will be appreciated that the press apparatus
may be temperature regulated (either manually or au-
tomatically) to initially bring the mold sheet up to the
requisite temperature as it rests on the jig assembly;
and then hydraulically operated to press the engraving
up against the mold sheet so as to reproduce the image
thereof on the mold sheet.

At the same time, the heads of the pins 30—30 are
impressed into the mold sheet (at positions extrane-
ously of the image area) so as to punch into and/or
plastically deform the mold sheet locally, thereby
providing therein pockets as indicated at 44 (FIGS.
7-13). The valve 40 is then reversed to inject cooling
fluid through the heat exchange system, whereby the
mold sheet is lowered in temperature to the point that
the material thereof sets firmly in image and pin head
shape-conforming condition. The press is then opened
and the mold sheet stripped from the engraving and
from the pins 30—30. The resiliency characteristics of
the mold sheet material permits the stripping operation
to be performed easily and without damage to the
image impression and/or to the pin-impressed pockets
44 in the mold sheet.

A second pair of register pins as indicated at 50-50
are provided to extend from the left hand portion of the
jig marginally of the mold sheet support portion
thereof, in the manner of the register pins 30—30. The
pins 50—50 are plan-view positioned on the jig so that
after the mold sheet has received its first image impres-
sion and has been stripped from the jig as explained
hereinabove, it may be shifted toward the left until the
pocket portions 44—44 thereof meet the register pins
50—50. The sheet is then pressed down, whereupon it
snap-fastens upon the heads of the pins 50—50. The
parts are so dimensioned and arranged that the mold
sheet is thereby accurately positioned so as to bring the
engraving 22 into precise register with the intended
next adjacent image receiving area of the mold sheet.

The assembly is then subjected to another heat press
operation as described hereinabove, whereby the
second image impression is made in precise register
with the first impression. The mold sheet is then again
stripped away from the assembly, for subsequent
further processing in accord with conventional prac-
tice. The provision of peripheral grooves adjacent the
top ends of the pins 30-30 is optional, but when em-
ployed will import to the inner bores of the register
pockets 44—44 slightly reduced diameter “throat”
constrictions which operate to augment the holding ac-
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tions of the pockets on the pins 50—50 when the mold
sheet is advanced for the next successive image im-
pressing operation, as explained hereinabove.
It is a particular feature of the present invention that
when the mold sheet is shifted after receiving an image
impression, the freshly made image impression is
thereby disposed to rest upon the cork pad 26 which is
heat-insulated from the press bed by the pad 18. It is by
virtue of this arrangement that successively applied
heat press operations do not result in any substantial re-
heating of freshly made image impressions, thereby
avoiding resoftening of the last made impressions and
any deformation thereof. Hence, the overall operation
may be performed rapidly and without interruptions
between successive pressing operations; thereby effect-
ing substantial manufacturing economies and produc-
ing multiple images in perfect register. It is another im-
portant feature of the invention that because the re-
gister pin units 30—30 and 50—50 are precisely
located once and for all when the jig is made, the multi-
ple pressing operations may thenceforth be conducted
on the mold sheet with eminent success by a relatively
unskilled operator.
As explained hereinabove, whereas the invention has
been illustrated herein only in conjunction with a two-
image mold sheet making operation it is equally ap-
plicable to the fabrication of mold sheets having any
other number of image multiples thereon. Also, it is to
be understood that although only one form of the in-
vention has been illustrated and described in detail
hereinabove, it will be understood that various changes
may be made therein without departing from the spirit
of the invention or the scope of the following claims.
We claim:
1. A “step and repeat” process for making a multi-
ple-image mold sheet from an engraving, wherein at
least two image impressions are to be formed within a
given area of the sheet with a pre-determined spacing
therebetween, said process comprising:
providing an engraving and a first set of locating
members within an image-forming area, said first
set of locating members being fixed with respect to
said engraving and located adjacent thereto;

providing a second set of locating members beyond
said image-forming area and fixedly spaced from
said first set by said pre-determined spacing;

locating a blank thermoplastic sheet to arrange a first
image receiving area thereof in registry with said
image-forming area;

heating said first image receiving area of said sheet to

render it impression receptive;

press forming said first image receiving area of the

sheet against said engraving and said first set of
locating members to provide within said first
image receiving area a first image impression and
adjacently disposed locating impressions;

cooling said sheet to set said first image impression

and said locating impressions; :

re-locating said sheet by engaging said locating im-

pressions with said second set of locating members
to position a second image receiving area of said
sheet in registry with said image-forming area;
re-heating said sheet to render said second image
receiving area impression receptive while simul-
taneously heat insulating at least said first image
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receiving area thereof to prevent substantial re-
heating thereof;

press forming said second image receiving area of the
sheet against said engraving and said first set of
locating members to provide a second image im-
pression in said second image receiving area which
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is arranged in said predetermined spaced relation-
ship to said first image impression; and -

cooling said sheet to set said second image impres-
sion.



