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Continuous process for manufacturing, in a cold press (11), plastic laminates with copper laminae and intermediate layers of prepreg,
by multicomposition bands (78, 98, 118) with copper laminae (62, 63, 82, 83, 102, 103) and bands (73-75, 93-95, 113-115) of prepreg
continuously fed in from reels (60, 61, 70-72) which, placed one upon another, pass through the press (11), endothermic heating being
provided by circulating electric current in the fractions of copper laminae (62, 63, 82, 83, 102, 103) which remain pressed in the press (11)

during cyclic closing stages.
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Process for manufacture by endothermic heating of pla-

stic laminates in a continuous band pressed in cycles

The invention concerns processes for ﬁanufacturing pla-
stic laminates with metal laminae, especially for prin-
5 ted circuits.
The term plastic laminates usually means sheets made
by stable association, generally by pressing, of several
layers of plastic materials on a base of paper, fibreglass
fabrics or other typeé of prepreg, in any case insulating.
10 In manufacturing printed circuits a metal lamina, normal-
ly of copper, is made to adhere to one or both sides when
pressing takes place.
In this way a pile of packages,.all practically the same,
is formed each package comprising a number of impregnated
15 sheets of plastic materials and copper laminae placed on
the two sides of the package respectively,
A metal sheet, of stainless steel or some other type, is
placed between each package and fhe pile put in a multi-
-plate press which supplies heat and pressure at the same

time.
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Presses of this kind are generally complex and of no great
efficiency because of the high temperatures and pressure
levels needed, of the number of plates they contain, of
having to produce ﬁeat and pressure in well-defined and

5 accurate sequences, of the need to create - by conduction -
uniform temperatures throughout the packages in the pile
of which only those packages at top and bottom can be in
direct contact with the heating plates.
Propagation of heat by the press plates to the piled-up

10 packages and of refrigeratioﬁ units is severely hindered
by their having to pass through prepreg components,which
are well-known to be very poor conductors, in the packa-
ges at the top and bottom of each pile.

The number of plates in the press not only complicates its

15 structure bat also delays loading and unloading of packa-
ges as well as creating problems for short runs on account
of having to amortize their higher costs.

The machines and_equipment for;fhetmanufécture“of contin-
uous plastic laminates are.well known.

20 A multi-composition band is prepared including bands of
copper and others of prepreg. Machinery comprising a hot
press maintain adequate pressure on the multi-composition
band and move it forward at the same time at a suitable
speed for applying to the material a heat-pressure cycle

25 for a sufficiently long time to transform it into a rigid
plastic laminate.

Even with this process machine output is adversely affec-
ted by the presence of heating plates and by the difficul-
ty of applying pressure simultaneously to several of such

30 bands.

The process does not therefore usually give the results
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expected from a continuous system particularly as it is
a complex matter to apply heat and pressure to moving
parts. '
Subjéct of the invention is a process for manufacturing
plastic laminates with metal laminae, especially copper,
and intermediate layers of prepreg, in a cold press with
endothermic heating applied by electric current.
The metal laminae and prepreg elements are made from a
multi-composition band formed of two metal strips, espe-
cially copper, and of intermediate bands of prepreg.
One or more of said multi-composition bands pass, super-
imposed, through the press cyclicly and .continuously. un-
winding from reels on a feeding device and are pressed
down in cycles during closure of the press.
Having completed the pressing cycle, while the press is
opening the multicomposition bands, now transformed by
the press into plastic laminates, move forward for a
length substantially that of the press itself, emerging
from it and being replaced by more multicomposition bands,
and so on.
In this way continuous lengths of rigid plastic laminates
are obtained and can be cut to any particular one desired.
The bands of prepreg are narrower than the laminae and
they occupy an axial position in relation so said laminae.
This means that the laminae project from the two sides
of the bands of prepreg.
Among the multicomposition bands lying above in the press,
intermediate sheets of insulating material are inserted
and to each of these, one after another, on a lateral edge
parallel to the multicompositioﬁ bands and on alternate
sides, there is a piece of highly conductive metal shaped.

in the form of a squared "C".
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This piece of metal projects on either side of the in-
sulating sheets at the edges of the laminae.

Therefore, at clbsure of the press, the C-shaped metal
applied to one edée of the first intermediate insulating
sheet simultaneously causes, by its projection onto said
sheet, a bend to be.made:at one edge of the second lami-
na of a first multicomposition band, laid under said sheet,
againstbthe first edge of the first lamina of said multi-
composition band, and a bend to be made at the first edge
of the first of the laminae of a second multicomposition
band, placed above said sheet, against the first edge of
the second lamina of said second multicomposition band.
At the same time the C-shaped metal, applied to the edge
of the second intermediate sheet situated on the opposite
side in relation to the multicomposition bands, at the
edge of the first sheet to which this metal is applied,
causes a bend to be made at the second edge of the second
lamina of said second multicomposition band against the
second edge of the first lamina of said multicomposition
band.

Similar phenomena take place on all the multicomposition
bands that pass through the press.

It follows from the foregoing that closure of the‘press
determines continuous electrical connection among all the
laminae squeezed inside the press.

This electrical connection is 'in paralle}' among the pairs
of laminae of each multicomposition band, and 'in series'
serpentine-wise between said pairs.

It is preferable for contact strips to be applied to the
top and bottom plates of the press that exercise pressure

in cycles on the multicomposition bands passing through,
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said contact strips being placed at the lateral edges

of said multicomposition bands and projecting, in re-
lation to the surface of said plates, to substantially

the same extent as the C-shaped pieces of metal project
from the edges of the intermediate sheets.

Said contact strips are connected respectively to the

two poles of the source of electricity.:

Therefore, by placing the intermediate sheets adjaceﬁt

to the press plates so that the lateral edge, to which

the C—shaped metal is applied, lies on the side opposite
to that on which said contact strips are placed, when

the press closes contact is made between the lateral

edge of the first lamina of a multicomposition band fa-
cing towards the plates and the bend of said edge against
the edge of the second lamina.

It follows that when the press closes there is also au-
tomatic closure of the electric circuit between the source
of electricity and the pair of laminae which, together
with the intermediate bands of prepreg, form the plastic
laminates while, at the same time, an automatic start is
made with endothermic heating and the pressing cycle.
Preferably the C-shaped metal pieces are applied to the
edges of the intermediate insulating sheets with intermis-
sion between them of pieces of suitably shaped rubber or
equivalent means.

Height of the C-shaped metal is greater than that of the
spaces between contiguous intermediate sheets after deduc-
tion of the thickness of the edges of the laminae forming
part of a multicomposition band between said sheets.
Therefore when the press closes the elasticity of said

rubber pieces ensures optimum matching between the edges
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of each pair of laminae of each multicomposition band,
and electrical continuity among all the pairs of super-
imposed multicomposition bands.
The advantages of this invention are evident.
Output is extremely high as this is related to the heat-
ing cycle which is very short compared with systems at
present in use.
This is because the type of heating used makes it poss-
ible to heat the multicomposition bands only, to become
plastic laminates, and not tge whole press.
In the cold press used it is obvious that numerous multi-
composition bands can be put in, one above another, each
of which will form a continuous strip of plastic laminate.
Absorption of initial plant costs are low; consumption
of energy extremely low.
The manufacturing cycle is complately automatic with all
the favourable effects that this implies.
Characteristics and purposes of the invention will be made
still clearer by the following example of its execution
illustrated by diagrammatically drawn figures.
Fig. | Press and accessory equipment for manufacturing

plastic laminates by the invented process, with

the press when closed, perspective view.
Fig. 2 The press in Fig. | when open, front view.
Fig. 3 The press in Fig. 2,when closed, front view.
The manufacturing system 10 comprises a cold press Il and
unit 50 for feeding in copper laminae and bands of prepreg.
The press 11 comprisés the fixed plates at the base 20
and at the top 21 connected by columns 24 and the upper
mobile plate 23 moving up and down said columns.
Metal slabs 25 and 26,and the sheet of insulating material 27,

are placed on the bottom plate 20.
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Metal slabs 28 and 29 and the sheet of insulating material
30 are applied to the mobile plate 23.

An electric contéct strip 40 with tefminal 41 is fixed

to one side of the lower insulating sheet %7.

An electric contact strip 42 with terminal 43 is fixed

to one side of the upper insulating sheet 30.

Said terminals 41 and 43 are connected, by cables 44 and
45, to a source 46.of electric current.

The feed unit 50 comprises a series of feeders like 51,
52,53.

The feeder 51 has two reels 60,61 respectively for the
copper lamina 62 guided by the roller 69 and for the cop-
per lamina 63, and reels 70, 71; 72 of bands 73, 74, 75
of prepreg interposed between the previous two reels.
Said copper laminaeand bands of prepreg form a multicom-
position band 78 guided by a pair of rollers 76, 77 to-
wards the press 11.

The feeders 52, 53 are composed substantially like feeder
51 and form the multicomposition bands 98 and [18.

The first one comprises the copper laminae 82, 83 and
bands of prepreg 93,94,95 while the second comprises the

copper laminae 102,103 and prepreg bands 113, 114, 115.

"The bands of prepreg are narrower than the copper laminae.

At the beginning of a pressing cycle the end.of the multi-
composition band 78 is laid on sheet 27 of the press 11.
Over said band the intermediate sheet 120 of insulating
material is laid.

A C-shaped piece of copper is applied to:the right-hand
side of said sheet and in between them a shaped piece of
rubber 122.

On said sheet 120 the end of the second multicomposition

band 98 is laid and over that the second insulating sheet 130.
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Similarly to the above, on the left-hand side of said
sheet a C-shaped piece of copper .is applied with a piece
of shaped rubber 132 in between them.

On .~the sheet ]30~the end of a third multicomposition

5 band is laid and so on till the multicomposition band
118 has been laid to complete the pile 15 of packages
of laminates formed by said multicomposition bands.

As the copper laminae are wider than the prepreg bands,
the end 64 of the copper lamina 62 and the end 67 of

10 the copper lamina 63 bend as‘shown in Figs. | and 3 due
to the effect of reliefs created by the contact strip
40 and by the C-shaped laterally applied piece of copper
121, coming in contact with the other opposing ends 66
and 65 of said bands.

15 Similarly the end 85 of the copper lamina 83 and the end
86 of the copper lamina 82 bend due to the effect of re-
liefs created by the C-shaped piece of copper 12] already
indicated and of the similar piéece of copper 131 on the
sheet 130.

20 The same applies to the other components of the pile 1I5.
In view of the above the closure of the press Il creates
reciprocal contact between the contact strip 40 and the

-ends 64,66 of the copper laminae 62,63, between the other
ends 65, 67 of said copper laminae and one side of the

25 lateral C-shaped metal 121, between the other side of said
piece of C~shaped metal and the ends 86, 87 of the copper
laminae 82-,83, between the second ends 84,85 of said
laminae and the C-shaped piece of copper 131 on a second
intermediate sheet 130, and so on to completion of the pile

30 15 by the intermediate sheet 140 with its lateral C-shaped

piece of copper l41 and shaped piece of rubber 1l42.
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As explained, each package has two laminae,one above and
one below, formed by the ends of -the two copper laminae
in contact with each other at. the sides, and is con-
nected to another, alternately, serpentine-wise, in ser-
ies, from one side of the pile to the opposite one by
means of the lateral C-shaped pieces of copper associated
to the intermediate sheet§.

When the press closes at the same time the electric cir-
cuit is closed between the generator of electricity 41
and all the packages of 1amfnates formed by the multicom-
position bands.

When electric current passes through them the laminae act
as electric resistances and heat the packages as indicé—
ted by the arrows.

Pressing is therefore done accompanied by endothermic
heating.

In the figures the various parts which, when the press
closes,come in contact and parfially bend, are drawn for
clarity petter separated than in reality so that they may

be more easily distinguished.
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Claims

1. Process for the manufacture of plastic laminates

with- metal laminae, especially of copper, and interme-
diate bands of prepreg in a cold press (11) with endo-
thermic heating by electriciFy,

characterized in that the metal laminae, especially of
copper, and the bands of prepreg come from a multicom-
position band (78,98,118) formed by two metal laminae
(62,63) (82,83) (102,103), e§pecia11y of copper, and
intermediate bands of prepr;g (73-75) (93-95) (113-115)
and in that one or more of said multicomposition bands
(78,98,118) pass, one upon another, through the press (11)
unwinding in cycles from the reels (60,61,70-72) of a
feeder (51-53) and are pressed when the press (11) clo-
ses, endothermic heating being supplied by circulation of
electric current in the fractions of metal laminae (62,63)
(82,83) (102,103) that remain closed when the press (11)
is closed and in that, the-presging cycle having been
completed, while the press (11) is opening, the multicom-
position bands (78,98,118), transformed inside the press
(11) into plastic laminates, are made to move forward for
a length substantially that of the press (I11), moving
outside it and being replaced by other fractions of mul-
ticomposition bands (62,63) (82,83) (102,103) and so on

thus forming a continuous rigid strip of plastic laminates:

2. Process as in claim 1,

characterized in that width of the prepreg bands (73-75)
(93-95) (113-115) is less than that of the metal laminae
(62,63) (82,83) (102,103) and afe so placed axially as to
project on each side of the prepreg bands, and in that the

multicomposition bands (78,98,118) superimposed inside the
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press (11) have between them intermediate sheets (120,
130, 140) of insulating material aﬁd to which, one after
another at a lateral edge parallel to the multicomposi-
tion bands (78,98,118), and alternatingly, on the oppo-
site edge, :is° applied a highly conductive C-shaped piece
of metal (121,L31,14l) projecting from both surfaces of
the intermediate sheet (120,130,140) at a position cor-
responding to that of the edges of the laminae (62,63)
(82,83) (102,103) so that due to the effect of closure

of the press (11) the piece of C-shaped metal(l21l)applied
to the edge of the first intermediate sheet (120) causes
by its projection onto said sheet (120) a first edge(67)
of the second (63) of the metal laminae (62,63) of a first
multicomposition band (78) laid under said sheet (120) to
bend against the first edge (65) of the first metal la-
mina (62) of said multicomposition band (78) and causes

a first edge (86) of the first {82) of the metal laminae
(82,83) of a second multicomposition band (98) laid above
said sheet (120) to bend against the first edge (87) of
the second metal lamina (83) of said second multicomposi-

tion band (98), while the C-shaped metal piece (131) ap-

plied to the edge of the second intermediate sheet (130)

causes bending of the second edge (85) of the second metal
lamina (83) of said second multicomposition band (98)
against the second edge (84) of the first metal 1amina(§2)
of said second multicomposition bénd (98) and so on for

all the multicomposition bands (78,98,118) that pass through
the press (11), all this, consequently upon closure of the
press (11), causing continuous electrical connection among
all the fractions of metal laminae (62,63) (82,83)(102,103)

that are pressed together, said connection being 'in parallel'
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among the pairs of metal laminae (62,63) (82,83)(102,103)
in each multicomposition band (78,98,118) and 'in series',
serpentine-wise, between said pairs (62,63) (82,83) (102,
103). |

3. Process as in claim I,

characterized in that at the two upper (30) and lower (27)
plates of the press (11) that exert pressure in cycles on
the superimposed layers of multicomposition bands (78,98,
118), there are two contact bodies of copper or another me-
tal, electrically highly cond&c?ive, separated from the
other parts of the press (11) by sheets or other insulating
means, connected by electric conductors to the two poles

of the source (46) of electricity, so that when the press
(11) closes, the electric circuit also closes between said
source (46) of electricity and the pairs of metal laminae
(62,63) (82,83) (102,103) that together with the inter-
mediate bands (73-75) (93-95) (113-115) of prepreg form

the plastic laminates, and therefore simultaneous automa-

tic start of endothermic heating and the pressing cycle.

4. Process as in claim 1,

characterized in that on the upper (30) and lower (27)
plates of the press (11) that exert cyclic pressure on the
multicomposition bands (78,98,118) that pass through it,
at one of the lateral edges of said multicomposition bands
(78,98,118), there are metal contact strips (40,42) raised
in relation to the surface of said plates (27,30) to an
extent substantially equal to that of the C-shaped metal
(121,131,141) on the intermediate sheets (120,130,1§0),
placed at the edges of said sheets, said contact strips
(40,42) being connected by electric conductors (4],43—35)

to the source (46) of electricity so that by so:.placing
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said intermediate sheets (120,130,140) that the lateral
edge to which the C-shaped metal piece (121,131,141) is
applied on the side opposite to that where said contact
strips (40,42) are.situaéed, when the press (11) closes
contact is made between the lateral edges (64,104) of
the metal laminae (62,103) of the multicomposition bands
(78,118) placed next to the plates (27,30) and said con-
tact strips (40,42) and said .edges.(64,104) are bent
against the edges (66,105) of the other metal laminae

(63,102) of said multicomposition band (78,118), with
automatic closure, when the press (11) closes, of the
electric circuit between the source (46) of electricity
and the pairs of metal laminae (62,63) (82,83) (102,103)
which together with the intermediate bands of prepreg
(73-75) (93-95) (113-115) form the plastic laminates, and
simultaneous automatic starting of endothermic heating
and of the pfessing cycle.
5. Process as in claim 4,
characterized in that the C-shaped metal piaces (121,131,
141) are applied to the edges of the intermediate sheets
(120,130, 140) with interposition between of C-shaped pieces

of rubber (122,132,142) of other equivalent means, to en-

‘sure that when the press (11) closes, matching will be per-

fect between the edges (64-67), (84-87) of each pair of
laminae (62,63)(82,83) of each multicomposition band (78,
98,118) and electrical continuity will be established among
all the pairs of metal laminae (62,63)(82;83) of the multi-

composition bands (78,98,118) that pass through the press

(11).
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