
-1-

. 4b~.-t 
PCT1u5'Gts14 

COMPONENT OF ?R!N7E~ CIRCUIT BOA..~DS 

Field of the Invention 
This invention relates to printed circuit boards in 

·qeneral and more specifically to components employed in 
05 the manufacturing of printed circuit boards and· other 

articles. 

Background of the Invention 
In its elementary form, a printed circuit board 

includes, as a component, a dielectric layer of an epox-y 
10 resin-impreqnated woven glass .fiber which is known as 

"prepreg". on the opposite sides of the prepreg are 
bonded conductive copper foil sheets. Subsequently the 
copper, through a number of photographic processes, is 
etched to produce c~nductive paths on the surface of the 

15 prepreg layer. When so assembled, the laDination is 
often called a core or a board. 

In the manufacturing process, it i.s not uncommon to 
assemble a stack of such boards, either of the elementary 
type described above, ·or with compound layers. The 

20 assembly is called a press lay-up and the stack is called 
a book. The entire book is heated and subject to pres­
sure. After cooling and curing, the then bonded 
individual boards are separated from each other and 
subjected to further processinq. This general technique 

25 is described in Dy earlier U.S. Patent 4,875,283. 
·of tantamount importance in the manufacturing 

procedure is the maintenance of cleanliness or lack of 
- contamin.ation of the copper foil sheets. This :ls true, 

· .' Whether or. not the printed circuit board is a simple . 
t sandwi6h of outer layers of copper foil and one layer of 
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prepreg or whether its a compound board of numerous 
layers. 

One of the chief causes of contamination is the 
presence.of resin dust, fiberqlass fibers, hair, buqs and 

· os various types of f oreiqn material resulting from the 
earlier manufacture and cutting of the prepreq and 
shipping and storing of the prepreg. In the laying up of 
the book of printed circuit boards, great care is taken 
in removing the resin dust by various wiping techniques. 

10 Nevertheless, it is inevitable that some dust remains on 
the copper foil surfaces. The resin dust melts in the 
lamination process when heat and pressure is applied 
which results in dots or deposits on the surface of the 
copper. 

15 Another cause of concern is the existence of pits or 
dents in the surface of the copper foil. This, too, can 

. . 
result from a spot of resin dust being on the foil during 
~~e heating and laminating process as it causes a 
depression in the copper. It can also result from 

20 handling of the very thin foil. To date, there is no 
sure method of eliminating the presence of resin dust, 
pits or dents although all efforts are made to alleviate 
the problem. 

The presence of a pit or dent or unwanted deposit of 
molten resolidified resin on the surface of the copper 
sheet generally results in a defect in the finished 
product due to shorted or open conductive paths. In a 
finished printed circuit board are a series of parallel 
conductors. If there is a dent in the foil in the area 
Where two conductors are to be f orme~ in the imaging and 
the finishing process, the dent will become filled in and 
can cause an electrical short. Conversely, such a dent 

lThi•1if ti iii1i1Ul1iirl 
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can also result in an open circuit if one of the 
conductors is discontinuous. 

In today's technoloqy, conductors are formed in the 
order of magnitude of .oos inches wide and generally with 

05 the same· width spaces l:>e~ween two conductors. The desire 
and trend in the industry today is to make the conductors 
and the spaces between them even narrower as, for 
example, .0002s inches wide. If the surface of the 
copper is not perfect, either open or short circuits can 

10 be created, resultinq in boards, which for the most part, 
are rejected. Sometimes boards are subject to reworking, 
but in higher technoloqy usaqe, reworking is unacceptable 
and the boards become useless scrap. 

Another cause of defects results from handling the 
foil. When the various layers of foil and prepreg are 
l~~d one upon another, their alignment is maintained by a 
series of tooling.pins that extend upwardly from a 
tooling plate. The tooling plate is a thick steel plate 
constituting the bottom of the stack. Each layer, be it 

20 copper foil or prepreg or partially completed laminated 
cores of conductive.material, are pre-drilled or pre­
punched with holes in a predetermined pattern, generally 
adhering to industry standards of size and location. 
Each layer is then stacked manually over the tooling pins 

25 with the pins extending upwardly through the pre-drilled 
holes. 

One side of the foil in the finished product becomes 
the exposed conductive path. The other side is generally 
treated in an cxiding process to produce a surface which 

30 has a roughness, is qenerally qray in color, and which 
_ permits better adherance to the molten resin in the 

bonding process. One weight of copper foil in use today 
is "half ounce fail" which means that 1/2 oz. of copper 

jThis Sheet Has B 
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is distributed over· 1 square foot. This results in a 
foil which.ls approximately .0007 inches in thickness. 
Foils of l/4 ounce and l/8 ounce are also, used. It is 
obvious that the handling of a foil this thin is a 

os difficult problem. Layers of such foil must be placed 
manually over the tooling pi~s. This can result in 
wrinkles, and wrinkles, too,.can result in imperfect 
conductive paths in the finished product. 

One of the objectives of this invention is to 
10 provide means for better foil handling, not only to 

prevent folds or wrinkles, but to maintain cleanliness. 
Each time the operator assembles the layers required-to 

, :: _ _. 

20 

complete one printed circuit board, he must place a 
separator on the top of the pile and then proceed to 
layup on top of it the components of another board. He 
mµ~t, in the process, wipe the surfaces of not only.the 
separator but e~~~ of the conductive foils also. 

Another source of defective boards is resin bleed 
that takes place around the tooling pins. 

As stated above, each of the· layers is placed upon 
tooling pins which,.of necessity, must be somewhat 
smaller than the holes pre-cut into the copper foil and 
the prepreg layers. In the process of applying pressure 
and heat to the book, molten resin bleeds around the 

25 tooling pi~s and can fill up the tooling holes in the 
prepreg and foil layers. It also can bleed laterally 
between the various layers, particularly between the 
copper foil and the separator plates. After curinq, this 
resin must be removed or it will create a resist material 

30 in the etching process. Furthermore, it can subseqtiently 
_ flake off onto the surface of the copper foil. Not only 

does the resin bleed have adverse effects on the surf ace . . 
of the copper, but it makes disassembly of the boards 
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· difficult when solidified resin has built up around the 
pins. Removal of the boards from the pins·is thus made 
diffic;:ult. 

In light of the foregoing, there are three principle 
objects of the present invention. One is to provi4e 
means to facilitate the handling of the extremely thin 
tissue-like copper foils. 

Secondly, it is an object to assure that the copper 
foil is maintained as uncontaminated as possible. before 

10 and during the manufacturing process. 
Thirdly, it is another object of the present 

invention to prevent the resin bleed that takes place 
around the tooling pins from flowing between layers of 
the boards. 

15 Summary of the Invention 
· · The invention is embodied in a component for use in 

the manufacturing' of printed circuit boards and like 
articles. The component is a laminate constructed of at 
least one sheet of copper foil which, when fabricated 

20 into a printed circuit board, constitutes a functional 
element of the board, i.e., the conductive paths. The 
other element of the laminate is a substrate sheet of 
aluminum which constitutes a discardable element of a 

25 

30 

finished printed circuit board. 
One surf ace of each of the copper sheet and the 

aluminum sheet is essentially uncontaminated and are 
enqageable with each other at an interface. 

A band of flexible adhesive joins the uncontaminated 
surf aces of the sheets together at their ~orders and 
defines a substantially uncontaminated central zone 

· interiorally of the edges ·of the sheets and unjoined at 
the interface. The aluminum substrate provides 
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stiffening for the copper foil and makes handling much 

easier. 
-

The lamin_a ted component· may be constructed of two 

sheets of copper foil which in a finished printed circuit 

05 board both constitute functional elements of separate 

boards and a single sheet of aluminum which constitutes a 

discardable element. The inner surf ace of each of the 

copper sheets and both surf aces of the aluminum sheets 

are essentially uncontaminated and engagable with each 

10 other at interfaces on opposite sides of the aluminum. 

In like manner, the band of flexible adhesive joins 

each of the uncontaminated surf aces of the copper sheets 

to opposite uncontaminated surfaces of the aluminum sheet 

at their borders, hence, defining two substantially 

uncontaminated central zones interiorally of the edges of 

to~ sheets on opposite sides of the inner aluminum sheet. 

There may be.at least one island of flexible, water 

soluble adhesive joining the uncontaminated surfaces of 
the sheets at a predetermined location spaced inwardly 

20 from an edge of the joined sheets. A hole is cut or 

pre-drilled throuqh.tne island and the sheets above and 

below it to provide tooling pin holes in the laminate. A 

plurality of such islands may be positioned inwardly of 

the marginal adhesive band which will constitute the 

25 areas in which the toolinq holes will subsequently be 

punched. In the manufacturing process, the islands of 

adhesive prevent resin bleed from flowinq between the 

:~ superposed layers. ,, 
The above and other features of the invention, 

30 including various novel details of construction and 

rcombinations Of parts, Will now be more particularly 

described with reference to the accompanying drawings and 

~ointed out in the claims. It will be understood that 

!This 1iiili1iiliii 
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the particular component for use in the manufacture of 
printed circuit boar~s embodying the invention is shown 
by way of illustration only, a~d not as a limitation of 
the invention. The principles and features of this . 

invention may be em.P.loyed in varied and numerous .... 
embodiments without departing from the scope of the 
invention. 

Brief Description of the Drawings 
Figure l is an expanded view of a schematic cross 

10 section of a conventional multilayer layup of two printed 

circuit boards prior to laminating. 
Figure 2 is an expanded view of a schematic cross 

section of two printed circuit boards beinq made in 
accordance with the features of the present invention 

15 prip~ to bonding. 
Figure 3 is a schematic sectional view on enlarged 

scale of one embodi~ent of the component for use in the 
manufacturing of printed circuit boards embodying the 

features of the present invention. 
20 Figure 4 is anpther embodiment thereof. 

Figure s is a schematic plan view of the component 
made in accordance with either of the embodiments, and 

Figure 6 is an enlarged view of an island of 
adhesive with a tooling pin hole formed in it. 

25 Detailed Description of the Invention 
Fiqure 1 is a schematic view of a conventional 6 

layer multilayer layup of two PC boards. From bottom to 
top, it includes first separator layer 2 which may be a 
qonventional polished stainless plate covered with a 

30 sheet of release paper (not shown) as described in my 
earlier patent 4,~75,283, or a dual purpose separator~ 
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release sheet formed of aluminum and coated on both sides 

with a siloxazane polymer, also as taught in my patent 

4,875,283. A first or "outside" copper foil layer 4 is 

placed upon the separator sheet 2 with its working or 

os nclean" surface 6 facing downwardly. Its upper surface 8 

may be oxidized to facilitate better bondinq with the 

next surface which will be prepreg. Upon the copper.is 

· placed a laminated· multilayer core, identified collec­

tively as element 10, including three double plys 12 of 

10 prepreg and two double sided boards 14 pre-etched with 

conductive paths. 15 on both surfaces. Upon this inner 

core laminate 10 is another sheet of copper foil 4 with 

an oxidized surface 16 laid upon the core 10 and with its 

upper or working surface 18 in engagement with another 

15 separator sheet 2. 

· · The upper surface 18 of the copper foil 4 and 

surface 6 of lower. ~oil 4 constitute the outer working 

surfaces of the first PC board in the stack. They will 

be etched to produce conductive paths when the board is 

20 finished. 

Another book, identical to the first, is shown layed 

up on the upper surf ace 24 of the upper separator sheet 

2, including copper foil. layer 4, another core 10 and 

then a foil layer 2. These are typical six layer, 

25 multilayer, blanks since there are two separate layers of 

-~.. copper, one on each side (top and bottom) of the core 10 

with the two double sided boards 14 having a total of 4 

30 

conductive path layers 15. Hence, this constitutes one 

six layer multilayer board. 

A laminated component 30 is the subject matter of 

~he present invention (also known as CAC, which is an 

acronym for copper-aluminum-copper) and will be seen in 

cross section in tiqure 3. It comprises a substrate A of 
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commercial grade aluminum. Aluminum from about .010 to 
• -015 inches in thickness has· been found to be satisfac­
tory, although the aluminum may be from about .001 inches 
to .125 inches thick depending upon the end use. 
Positioned on its upper surface is a sheet of coppe:- foil 
C which, with this thickness aluminum, would be is 1/2 
oz. copper. This means that there is_i/2 ounce of copper 
by weight per square foot of the foil. When evenly 
distributed, its thickness will be approximately .0007 
inches. Generally speaking, this is the industry 
standard at the present time for PC boards. 

While aluminum is currently the pref erred mate::-ial 
for the substrate, other metals, such as stainless s~eel 
or nickel alloys, may be used. In some instances, such 
as in laminating plastic credit cards, polypropelene can 
bf!, used. 

The outer surface c of the copper, shown in Figure . 0 
·3 as the upper surface, is preoxidized_and often has a 
gray color depending on the oxidiz·ing process employed, 

20 although other colors may result depending on the 
process. This is done to make it more readily adherable . . 
to the prepreg to which it will be bonded in the PC board 
making process. The inner surface of the copper c. is 

J. 
clean and uncontaminated and is often ref erred to as 

25 "virgin". This surface in a finished printed circuit 
board .constitutes a functional element and will be etched 
to produce the desired circuit conductor configuration. 
The surf ace Ai of the alwninum sheet A which engages the 
surface c. is also essentially uncontaminated. i . 

30 On the bottom surface of the aluminum sheet A is a 
second sheet of copper foil c, also having an outer 
oxidized surface C

0 
and a "virgin" or uncontaminatec 

inner surface ci·; the lower mating surface of the 

ffhis Sheet Has Been Replacec 
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aluminum sheet A is also as clean and uncontaminated as 
it is possible to make. 

As will be seen in Fiqure 4, there is a single sheet 
of copper foil ·c on the substrate aluminum sheet A. This 

05 embodiment of the invention would be employed depending 
on the board manufacturers desiqn of and requirements for 
a completed board. Aside from it having only a single 
layer of cop.per c, it is the same as the Fiqure 3 embodi­
ment. The copper layer c will constitutes a functional 

10 element of a finished printed circuit board and the 
aluminum A will constitute a discardable element. 

Referring next to Figure 5, the laminated component 
30 or CAC is viewed with the oxidized surface C

0 
of the 

· copper foil layer facing upwardly and peeled back at one 
15 corner. One standard.size sheet of copper foil _employed 

:::-:'::a~ing PC boards today is 12 x 12 inches while another· 
is 18 x 24 inches,·although sheets as large as 48 x 72 
are used. Sheets 36 x 48 may be cut into four separate 
sheets of 18 x 24. Other inbetween sizes are often used 

20 as well. 
The CAC component shown in Figure 5 includes a 

substrate layer of commercial grade aluminum A which is 
illustrated as from about .010 to about .015 inches in 
thickness. overlaying the substrate is a sheet of copper 

25 foil which; in the illustrative example, would be 1/2 oz. 
copper, i.e., approximately .0007 inches in thickness. 
The peeled corner exposes inner or "virgin" surf aces of 
both the copper and the aluminum, Ci and Ai' 
respectively. 

30 A band of flexible adhesive 40 extends around the 
·periphery of the component CAC near or at ~he border of 
the sheet and joi~s the uncontaminated surfaces, Ci and 
Ai, of the copper and the aluminum together at their 

., 

' 
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borders. Since the contacting surfaces are "virgin", or 
at least as clean as is physically possible to make them, 
the border 40 creates a substantially uncontaminated 
central zone CZ interiorally of the edges of the sheets. 

OS The central zone is unjoined at the interface. 
The band of flexible adhesive 40 is located in an 

adhesive application zone defined by the dotted line 42 
and the edge of the component CAC. The zone may be from 
about .10 to 1.0 inches wide depending upon ~oth the end 

10 product requirements and the size of the sheets of 
aluminum and copper being used. An adhesive band or. 
strip from approximately .060 to approximately .090 
inches in width has been found satisfactory although it 
may be from about .010 inches to .soo depending upon the 

15 size of the sheets being laminated and from approximately .. 
• 001 to approximately .oos inches.thick, a thickness of 
.001 to .002 has been found satisfactory. 

The central zone CZ is defined by a border line 44 
spaced inwardly from the adhesive application zone line 

20 42. Whereas the finished circuit board will comprise the 
area CZ, a band 46 "lies outwardly of the central zone 
border line 44 and inwardly of the adhesive application 
zone line 42. This band is frequently employed for 
making test portions of small boards for quality control 
purposes. 

After the stack of PC boards (often as many as 10) 
have been assembled and joined by heating under pressure 
after they are cured, the boards will be trimmed down in 
size to the inner limit of the adhesive application zone 
herein designated by the reference character 42. 

Thus, the band 40 of flexible adhesive 40 seals the 
layers of copper.and aluminum before and during the 
manufacturing process against the intrusion of prepre; 

Thi•1illiU1i1~il1il\~ 
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dust or any other contaminant which could result from 
particles in the air, fingerprints, qrease spots, or the 
like. 

Whereas the conf iquration of the CAC component has 
os been described with reference to a single sheet of copper 

C lyinq upon the aluminum substrate A, the invention is . 
equally applicable to the embodiments. shown in both 
Fiqures 3 and 4. That·· is, copper foil may be secured to 
both opposite sides of the aluminum substrate A. In the 

10 finished product both the copper foils will constitute · 
functional elements of separate PC boards and the single 
aluminum substrate constitute a discardable element. 

In the Figure 3 configuration, one surface each of 
the copper foils c and both surf aces of the aluminum 

15 substrate A are essentially "virgin" and uncontaminated. 
The~e is a band of flexible adhesive 40 joining each of 
the uncontaminated surfaces c. of the copper sheets c to 

. l. 
opposite uncontaminated surfaces Ai of the aluminum 

~ substrate A at their borders and thus define two substan-,..,. 
···~ 

~~ 20 tially uncontaminated central zones interiorally of the 
edges of the sheets.on opposite sides of the aluminum 
substrate A. 

Whereas the invention has been described with 
reference to making printed circuit boards, it may also 

25 be employed by laminators who make base laminates as an 
earlier step in the final product. 

Furthermore,, the principles of the invention can be 
employed in the manufacture of credit cards which require 
extreme cleanliness. In this instance, the substrate 

30 could be aluminum and this "foil" equivalent would be 
plastic. Other substrates could be cured as well. 

As will be seen Fiqure 5, there are four islands 50 
of flexible, water soluble adhesive joining one 
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·Uncontaminated surf ace Of. the sheets at predetermined 
locations. The islands are spaced inwardly from the edge 
of the joined sheets. The islands so are located 
inwardly of the adhesive application zone defined by the 

05 line 42. Thus, it is located inwardly of the adhesive 
band 40 and outboard of the border 44 dividing the 
central zone CZ ·from the test portion band. In the 
illustrative embodiment, the islands 50 are located close 
to opposite edges of the sheet and spaced equidistant top 

10 to bottom and side to side. These islands or dots, as 
they are also called, are shown as square in conf iqur­
ation, but they may assume any other convenient conf ig­
uration. Their exact location relative the sheets is 
governed by the pattern of the tooling pins. 

15 The islands 50 are approximately .4 inches squ~re 
fo~ average size tooling pins. They may be as small as 
• l inches square t? about l _. o inches squar·e depending on 
the size of the boards and the diameter of the pins. The 
adhesive is from about .coos to .cos inches thick. A 

20 thickness of .001 to .002 inches has been found 
satisfactory. 

The islands may be located off center in order to 
coincide with the tooling pins .configuration in the 
particular press structure for which the composite sheets 

25 are being made. The composite CAC sheets are punched or 
drilled through the islands to accomodate the tooling 
pins of a press setup. 

As seen in Figure 6, the CAC sheets will be punched, 
drilled or machined. The hole 52 is oblong and 

30 accomodates the tooling pins. The shape of the holes are 
-dictated by the shape of the tooling pins. The minor 
axis dimension m of each oblong hole will be slightly 
larger than the aiameter of a tooling pi~, while the 
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major M axis will accomodate any misaligned registration 
of the pins in the major axis direction. The major axes 
are arranged at right angles with the edges of the sheets 
and the minor axes will be parallel to the edges of the 

05 sheets in the respective islands so nearest an edge. 
Fiqure 2 shows the layup of two PC l:>oards being 

assembled by use of my new laminated component 30 which 
is the subject of this invention. Two cores 10, 

identical with those described previously with regard to . .· 
10 Figure 1, are sandwiched between three sheets of my new 

laminated CAC component 30. There is no stainless steel 
sheets with release paper or coated aluminum as described 
in my earli~r patent and with reference to Figure l. The 
resulting finished PC boards will be identical to those , : . 

• .J of Figure l. 

The foil layers 7 and 9 shown in Figure 2 will 
constitute the lower and upper layers, respectively, of 
t~o additional PC boards in the book immediately above 
and ·below those shown in 2. The remainder ~f the boards 

20 have been eliminated for clarity. There are frequently 
as many as ten total six-layer PC boards in a stack or 
book which are assembled and cured simultaneously. 

-When the sheets are laid up to form a book of 
perhaps as many as ten PC boards, the pressure applied to 

25 the book causes the molten prepreg to flow around the 
tooling pins and lengthwise of their axis. This flow 
takes place through the then apertured stack of boards 
and the inclination is to flow inwardly along· the copper 
surfaces. This could cause not only contamination, but 

30 also separation of the sheets and is a major source ·of 
rejections. 

The purpose of the adhesive islands is to seal the 
clean interface between the copper Ci and the aluminuw Ai 
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from the. bleeding of melted prepreg during the heating 
and bonding process~ since t~e tooling holes are punched 
in the area of the islands so, the presence of the 
adhesive prevents the flow of prepreg laterally into the 

05 interface af the copper c and aluminum A, thus elimin­
ating the problem. 

After a book of PC boards have been laminated, cured 
and cooled, the boards are ready to be separated. The 
Figure 2 conf iqUration will be separated into 2 complete 

10 PC boards with the three aluminum layers A of the CAC 

components discarded. The uppermost copper foil 
designated 7 will be the lower· outside surface of a board 

(not shown) and the lowermost copper foil 9 will be the 
upper outside layer of another board (not shown). 
Separation takes place between the "virgin" or uncon:tam­
ina~ed surf ace Ci of the copper and the uncontaminated 
surface A. of the aluminum substrate as seen in Figures 3 l. . . 

20 

and 4. · 

With reference to Figure 2, separation will take 
place along the "clean surface" c. of the uppermost 

.l 
la~inated CAC compo~ent 30. In each instance, the 
aluminum A will be separated from the copper c in each of 
the.three CAC components shown in Fiqure 2 with the 
copper c bonded to the particular core 10 by prepreg and 

25 the aluminum discarded, recycled or used for other 
purposes. 

Because the frail, thin copper foil c was adhesively 
secured to its aluminum substrate A, the CAC component 30 

is stiffer and more readily handled resulting in far 
30 fewer spoils due to damaged copper foil. 

The use of the adhered substrate A, regardless of 
what material it is made of, makes .the consumer's 
(manufacturer's) bbjective of using thinner and ·thinner 
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foils and ·ultimately automating the procedure more 

realistic since the.foil, by use of the invention, is no 

lonqer without the much needed physical support. 

Because of the presence of the band of adhesive 40 

05 that originally secured the copper and aluminum layers 

toqether, no prepreq dust or other contaminant has been 

able to reach the zone CZ before and during the 

manufacturing process. 

Because the tooling pins were formed in the adhesive 

10 islands SO, no prepreq has been able to ooze into the 

interfaces between the aluminum and copper layers. 

Subsequently, the water soluble adhesive used to form the 

islands so is washed away in standard cleaning process of 

the bonded boards, the boards trimmed to size, the 

15 aluminum substrat~ ~oes not become part of the finished 

board, but may be discarded or recycled. 

The three objectives of this invention are met by 

use of the CAC component . 
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CLAIMS 

1. A component for use ·.in manufacturing articles such 

as printed circuit boa~ds comprising: 
a laminate constructed of a sheet of copper 

foil which, in a finished printed circuit board, 
constitutes a functional element and a sheet of 
aluminum vhich constitutes a discardable element; 

one surf ace of each of the copper sheet and the 
aluminum sheet being essentially uncontaminated and 
engagable with each other at an interface, 

a band of flexible adhesive joining the 
uncontaminated surf~ces of the sheets together at 
their borders and defining a substantially 
uncontaminated central zone interiorally of the 
edges of the sheets and unjoined at the interface. 
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A component for use in manufacturing articles such 

as printed circuit boards comprising: · 

a laminate constructed of two sheets of copper 

foil which, in a finished printed circuit board, 

constitute functional elements and a sheet of 

aluminum which constitutes a discardable element; 

one surf ace of each of the copper sheets and 

both surf aces of the aluminum sheets beinq 

essentially uncontaminated and enqagable with each 

10 other at interfaces, 

a band of flexible adhesive joining each of the 

uncontaminated surfaces of the copper sheets to 

opposite uncontaminated surfaces of the aluminw.i 

sheet at their borders and defining two 

15 substantially uncontaminated central zones 

interiorally of the edges of the sheets on opposite 

sides of th~.aluminum sheet. 
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J. A component for use in manufacturing articles such 
as printed circuit .board~ comprising: 

· ·· · a· laminate constructed Of a sheet of copper 
foil·which, in a finished printed circuit board, 
constitutes a functional element .and a sheet of 
aluminum which constitutes a discardable element; 

one surf ace of each of the copper sheet and the 
aluminum sheet being essentially uncontaminated and 
engagable with each other at an interface, 

at least one island of flexible, water ·soluble, 
adhesive joining the uncontaminated surfaces of 'the 
sheets at a predetermined location spaced inwardly 
from an edge of the joined sheets. 

1This 1iil1 ~ii1i~il1iii 
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A component for use in manuf·acturing articles such 
as printed circuit boards comprising: 

a laminate constructed of two sheets of copper 
foil which, in a finished printed circuit board, 

· OS constitute functional elements and a sheet of 
aluminum which constitutes a discardable element; 

one surf ace of each of the copper sheets and 
both surf aces of the aluminum sheets being 
essentially uncontaminated and engagable with each 

10 other at an interface, and 
at least one island of flexible, water soluble, 

adhesive on each side of the aluminum sheet joining 
the uncontaminated surf aces of the sheets at a 
predetermined location spaced inwardly from an edge , ~ 

-~ of the joined sheets • 
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5 · A component for use in ~anuf acturinq art.icles such 
as printed circuit boards comprising: 

a laminate constructed of a sheet of copper 
foil which, in a finished printed circuit board, 
constitutes a functional elemen-t and- a sheet of·· 
aluminum whic~ constitutes a discardable element; 

one surf ace of each of the copper sheet and the 
aluminum sheet being essentially uncontaminated and 
engaga.ble with each other at an interface, 

a band of flexible adhesive joining the 
uncontaminated surf aces of the sheets together at 
their borders and defining a substantially 
uncontaminated central zone interiorally of the 
edges of the sheets and unjoined at the interface, 
and 

at least one island of flexible, water soluble 
adhesive joining the uncontaminated surfaces of the 
sheets at a predetermined location spaced inwardly 
from the band. 
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6. A component for use in manufacturing articles such 

as printed circuit beards comprising: 
a laminate constructed of two sheets of copper 

foil which, in a finished printed circuit board, 
constitute functional elements and a sheet of 
aluminum which constitutes a discardable element; 

one surf ace of each of the copper sheets and 
both surfaces of the aluminum sheets being 
essentially uncontaminated and engagable with each 

10 other at interfaces, 

, --=> 

a band of flexible adhesive joining each of the 
uncontaminated surf aces of the copper sheets to 
opposite uncontaminated surfaces of the aluminum 
sheet at their borders and defining two 
substantially uncontaminated central zones 
interiorally of the edges of the sheets on opposite 

sides of the·aluminum sheet, and 
a plurality of islands of flexible, water 

soluble, adhesive on each side of the aluminum sheet 
20 joining the uncontaminated surfaces of the sheets at 

7. 

25 

. 
a predetermined location spaced inwardly from the 
bands. 

A component for use in manufacturing articles 
according to Claims 1, 2, 5 or 6 in which the band 
of flexible adhesive is from approximately .010 

inches to approximately .soo inches wide and from 
approximately .001 inches to approximately .002 

inches thick. 
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A component for use in manufacturing articles 
according to Claims 3, 4, 5 or 6 in which the 
islands of flexible,. water soluble adhesive are from 
about • l inches· square to about l. o inches squaz-e 
and from approximately • ooos to approximately • oos ·'· 
inches thick. 
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