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1. 

The present invention relates to a method of 
producing a laminated sheet having a top surface 
formed as highly conductive film coating or plat 
ing beneath which are non-conducting layers of 
other material and to the product itself. Such 
articles are useful in so called printed circuits 
Wherein electrical circuits are formed from such 
sheet material by etching, cutting or renowing in 
Some other fashion certain portions of the con 
ductive film or coating leaving other portions of 
the conducting film or coating forming the cir 
cuit to which electrical elements are connected at 
Various points. 
One of the great difficulties in producing cir 

cuits of this nature is that the plating is not 
usually sufficiently permanent and will after a 
period of wear separate from its supporting plate 
or sheet causing either a break in the circuit or 
creating sections of very high resistance which 
nakes the circuit useless. Other difficulties have 
also been experienced in providing coated or 
plated sheets of the present type. In many cases 
the coating is not uniform and often has voids 
Where little or no metal has been deposited caus 
ing irregular electrical characteristics and there- : 
by greatly affecting the design of the apparatus 
in which the sheets are used. It is extremely 
essential in all cases to provide a durable, strong 
sheet or plate on which the copper or other con 
ductive layer is firmly attached with uniform 
thickiness and constant homogeneity such that the 
conductivity is uniform throughout the Whole 
sheet. 

Warious methods have previously been tried 
Such as cementing a foil to a plastic base and 
Spraying a coating on a plastic or other base, but 
neither of these methods have provided Sufi 
ciently strong and durable sheets with homo 
geneous conductive surfaces to Warrant their con 
tinuous Successful use. 

By the present invention it is possible to secure 
to a non-conductive sheet or plate, a thin conduc 
tive coating or layer which will permanently ad 
here to the sheet and will not, even with rough 
usage, part from the sheet, be flaked off from the 
sheet, or be removed by any ordinary usage or 
Wear of the sheet. When a circuit is to be formed 
on the sheet, the parts desired to be removed 
may be removed by etching, cutting or other suit 
able means, but they will otherwise adhere dur 
ably and permanently. 
Without further describing the merits and ad 

vantages of the present invention which will be 
Inore clearly understood from the specification 
set forth below, the invention will now be de 
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Scribed in connection with a drawing illustrating 
an embodiment of the structure of the plate or 
sheet of the present invention which shows a sec 
tion therethrough. In the process herein em 
ployed, a porous thin sheet material, Such as a 
paper or paper-like material or a sheet which may 
be of woven or knitted fabric, such as cotton, linen 
or synthetic materials or which may be made of 
paper and Synthetic materials, is used as the ini 
tial sheet base. Such a sheet should be thin as 
a paper sheet and should be flexible and readily 
impregnable with the liquids which will later be 
frientioned. 

I have found that for the most part a fairly 
good grade of kraft paper is very satisfactory 
since Such paper is Sufficiently porous to accept 
the in pregnating liquids used in the present in 
Wention. 
The kraft paper shown at in the diagram 

is coated with a very thin film 2 of evaporated 
conductive metal. Silver is preferable for this 
purpose and the coating or film may be deposited 
in any of the well known manners. Evaporation 
process is preferable since by this method a uni 
for very thin coating or layer of the metal Inay 
be obtained. Besides silver, other Suitable metals, 
for instance, as aluminum, copper, may also be 
uSed, 
After the thin silver film or coating which has 

a thickness in the range of a micron or there 
abouts, that is a thickness substantially less than 
0.00i' there is plated on to the film a copper 
plate which may be done in a continuous process 
by dipping or by any other Suitable means, as 
for instance, as electrolytic process. This copper 
plate may be 001' or more, and while copper is 
preferable, again it is possible to use another con 
ductive element such as Silver if that is desired. 
The sheet Which then comprises a kraft paper 
thin sheet with a continuous plated copper film 
is then thoroughly washed and allowed to dry. 
The copper plate should so coat one side of the 

sheet that no openings remain on the sheet where 
no copper has been deposited so that a continuous 
uniform plated copper sheet is obtained. After 
the sheet has been dried the non-plated Side is 
brushed With a thermosetting plastic coating or 
the coating may be applied in any other Suitable 
way. Such a coating is thoroughly absorbed by 
the kraft sheet so that it becomes impregnated 
right through to the back of the copper plate. 
The excess may be wiped off. I preferably use 
for this purpose a phenol-formaldehyde varnish 
compatible With the other materials used and 
which is thermosetting in character and will 
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withstand curing temperatures employed or some 
other thermosetting plastic viscous resin such as a 
urea-formaldehyde, silicone, vinyl, etc. This im 
pregnation is then partially cured, which inay be 
accomplished by heating the sheet at approxi 
mately 250 F. for a few minutes. Care must be 
taken to cure the sheet only partially since a 
iulither cure is necessary to complete the product. 
his sheet is then aid upon a partially or fully 

cured base sheet such as a phenolic resin base 
sheet or a linen base sheet impregnated with the 
phenol in atterial or any of the usual thermosetting 
resins, plastic sheets of plates which may be 
themselves laininates of woven fabrics, reinforced 
fibe', filled or other types of sheets. 
plate sheet with its partially cured resin base is 
then made integral with the thermo-setting base 
sheet by heat and pressure which usually is ac 
CCmplished by pressures up to 250 lbs. to 300 lbs. 
per square inch at teraperatures of 350° F. to 400 
F. for a short period of approxiraately minutes 
Of Inore. Tower temperatures and pressures than 
those given inay be used. With a partially cured 
base Shaet rore time aust be allowed for curing 
the entire plete dependent upon the thickness of 
the base. 

I find that certain features in this process 
must be carefully observed. 

(1) None of the warnish or thermosetting 
viscous liquid applied to the back of the kraft 
paper m 1st be permitted to forge its way through 
the netal coating so as to appear on the face of 
the metal coating. This is highly detrinental to 
the Sheet itself. 

(2) he paper or other naterial innediately 
in back of the film and conductive plate must, 
either be somewhat porous or have microscopic 
iecesses of Sufficient area, so that the impregnant 
put in the back of the paper will penetrate 
through the interstices and reach the deposited 
in S and plating. 
(3) Care must be taken that a continuous firl 

is deposited on the kraft paper and that simi 
larly the plate is deposited uniformly over the 
fin. 

(4) in the final curing of the composite sheet 
the sheet must be put under Suitable pressure 
and While Such pressure is not readily definable 
because it depends to Some extent upon the kind 
of paper or initial sheet on which the film is 
deposited aS Well as upon the other elements 
which are used, the pressure in ust be such as to 
fill substantially all the depressions or interstices 
in the paper or fabric sheet, which is used. While 
it is preferable to use pressures in the range of 
200 lbs. to 300 lbs. per square inch in effecting the 
final bond, other pressures may be used. Higher 
preSSures may be used for thicker and less porous layers. 

(5) It is highly essential in the present meth 
Od to deposit the film and plate the metal on the 
paper sheet before applying to the reverse side 
of the sheet the thermosetting varnish or other 
Yilaterials used in bonding the sheet on its ulti 
late back plate. 

it has been ninentioned above that the initial 
film is deposited on the kraft or other sheet by 
sevaporation. In the Sense as used in the present 
application, evaporation includes any means by 
Which the metal is vaporized and allowed to set 
tle upon the sheet. Such for instance as heating 
the netal under vacuum conditions to provide a 
Vapor or obtaining the same general effect by 
electric Sputtering ol' other equivalent means. 

Having now described ny invention, I claim: 

The copper 
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4. 
1. A method of manufacturing a plate or sheet 

having an electrical conductive non-alkali metal 
lic plated coating which comprises taking a base 
Sheet of flexible, impregnable paper material, 
evaporating a non-alkali metallic film. On One 
surface thereof, then plating over the film a con 
tinuous non-alkali metallic coating, Washing, 
rinsing and drying the sheet, impregnating the 
unplated side only with a liquid thermosetting 
liesin, partially curing the same on the sheet and 
finally curing to the partially cured face of Said 
sheet with heat and pressure a thermosetting 
chase. Sheet. 

2. A method of manufacturing a plate or sheet 
having an electrical conductive non-alkali metal 
lic plated coating which comprises taking a base 
sheet of flexible, impregnable paper material, 
evaporating a non-alkali metallic film on One 
Surface thereof, then plating over the film a con 
tinuous copper plate, Washing, rinsing and dry 
ing the sheet impregnating the unplated Side only 
With a liquid thernoSetting resin, partially cur 
ing the same on the sheet and finally curing to 
the partially cured face of the sheet with heat 
and pressure, a thermosetting base sheet. 

3. A method of manufacturing a plate or sheet 
having an electrical conductive non-alkali metal 
lic plated coating which comprises taking a base 
Sheet of kraft paper, evaporating a conductive 
non-alkali metallic film of a thickness of Sub 
stantially less than 0.001''' on one side of Said 
sheet, then plating over said film a continuous 
non-alkali metallic coating having a thickness of 
Substantially 0.001''' and greater, washing, rins 
ing and drying the sheet, impregnating the un 
plated side only With a thernOSetting resin, pai 
tially curing the same on the sheet and finally 
curing to the partially cured face of the sheet a 
thermosetting base sheet with heat and pressure. 

4. A method of manufacturing a plate. Or sheet 
having an electrical conductive non-alkali metal 
lic plated coating which comprises taking a base 
Sheet of kraft paper, evaporating a conductive 
non-alkali metallic film of a thickness of Substan 
tially less than 0.001''' on one side of said sheet, 
then plating over said film with a continuous 
non-alkali metallic coating having a thickness 
of substantially 0.001''' and greater, Washing, 
rinsing and drying the sheet, in pregnating the 
unplated side only with a thermosetting resin, 
partially and finally curing the same on the sheet 
and finally Securing to the said sheet. On the lin 
plated face a heavier base sheet. 

5. A plate Ol' sheet having a conductive no:- 
alkali metallic plated coating comprising a sheet 
of paper material having deposited on one side 
thereof a thin non-alkali metallic film of several 
microns thick, a conductive non-alkali metallic 
plated coating deposited on Said non-alkali line 
tallic film of substantially .00' in thickness, a, 
thermosetting piastic resin forming a coating 
over, filling the interstices in said pape1 sheet 
and inpiegnating said paper fl'oil the Side Op 
posite to that or which said retaic fln is 
formed and a thernoSetting sheet culled to Said 
thermosetting piastic resinous coating. 

6. A plate or Sheet having a conductive non 
alkali inletallic pated coating conpiising a Sheet 
of paper material having evaporated on One side 
thereof thereon a thin silver film of Substantially 
a micron thick, an electrolytic plating deposited 
on said silver film forming a continuous conduc 
tive non-alkali metallic surface of Substantially 
uniform thickness, a thermosetting plastic resin 
ous coating impregnating only the unplated face 
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of the paper sheet but free from the continuous 
metallic surface and partially cured to said paper 
sheet, and a thermosetting resinous plate Se 
cured to said partially cured surface. 

7. A plate or sheet having a conductive non 
alkali metallic plated coating connprising a sheet 
of paper material having evaporated on one side 
thereof a thin silver film of substantially a ni 
cron thick, an electrolytic plating deposited on 
said silver film forming a continuous conductive 
non-alkali metallic surface of substantially uni 
form thickness, a thermosetting plastic resinous 
coating impregnating only the unplated face of 
the paper sheet but free from the continuous 
metallic surface and partially cured to said paper 
sheet and a phenolic resinous sheet Secured 
thereto. 8. A method of manufacturing a plate or sheet 
haying an electrical conductive non-alkali metal 
lic plated coating which comprises taking a base 
sheet of flexible, in pregnable paper material, 
evaporating a non-alkali conductive metallic film 
on only one surface thereof, then plating Over 
the film with a continuous conductive non-alkali 
metallic coating, Washing, rinsing and drying the 
sheet, impregnating the unplated side Only with a 
liquid thermosetting resin, partially curing the 
same on the sheet and finally curing to the par 
tially cured face of said sheet with heat and pres 
sure a partially cured ther": nosetting base sheet. 

9. A method of manufacturing a plate or sheet 
having an electrical conductive non-alkali metal 
lic plated coating which comprises taking a base 
sheet of flexible, impregnable paper material, 
evaporating a non-alkali conductive metallic film 
cn only one surface thereof, then plating over 
the film with a continuous conductive non-alkali 
metaliic coating, Washing, rinsing and drying the 
sheet, impregnating the unplated side only With 
a liquid thermosetting resin, partially curing the 
same on the sheet and finally curing to the par 
tially cured face of said sheet with heat and 
ressure a fully cured ther nosetting base sheet. 
10. A plate or sheet having a conductive non 

allkali metalic plated coating comprising a sheet 
of paper material having deposited on one side 
thereof a thin metallic non-alkali film of sub 
stantially less than .001'', a conductive non alkali 
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6. 
metallic coating plated On Said film of the Order 
of .001''' in thickness providing a continuous 
closed surface and a thermosetting plastic resin. 
forming a coating on the other side of the sheet 
and impregnating said paper but leaving the 
plated side of the sheet forning a coratinuous 
metallic Surface. 

ll. A plate or sheet having a conductive non 
alkali metallic plated coating comprising a sheet 
of paper material having deposited on one side 
thereof a thin metalic non-alkali film of sub 
Stantially one micron, a conductive non-alkali 
metallic coating plated on said film of the order 
of .001''' in thickness providing a continuous 
closed Surface and a thermosetting plastic resin 
foraning a coating on the other side of the sheet 
and impregnating said paper out leaving the 
plated Side of the sheet forming a continuous 
metalic Surface. 

12. A plate or sheet having a conductive non 
alkali metallic plated coating comprising a sheet 
Or paper-like material having deposited on one 
Side thereof a thin metallic non-alkali film of 
Substantially less than .001'', a conductive non 
allali metallic coating plated on said film of 
Substantially .001''' in thickness and a thermo 
Setting plastic resin forming a coating on the 
other Side of the sheet and impregnating said 
paper but leaving the plated side of the sheet 
for inning a continuous metallic surface, said coat 
ing and impregnation being cured in the sheet so 
forined. 
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