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This invention relates generally to the manufacture of 
small parts from very thin metals and, more particularly, 
to an etching process for obtaining small metal parts 
from a sheet of thin metal which will not withstand any 
mechanical working. 

In the preparation of metal laminations, such as are 
used in magnetic recording heads for example, the lamina 
tions must be constructed of a very thin metal which is 
processed to have certain magnetic properties which are 
believed to be a function of the internal molecular struc 
ture of the metal. Such metais will not withstand any 
mechanical working because such working disturbs the 
internal molecular structure resulting in a change of the 
magnetic properties of the metal and would require a 
reprocessing of the metal. It is desired therefore to pro 
vide a manufacturing process by which such laminations 
may be obtained from a sheet of such prepared metal and . 
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during which process the metal will not be subjected to 
undue strain or distortion. 
The photo-etch process which is frequently employed 

in the manufacture of metal parts, is readily adaptable to 
the manufacture of these laminations. However in the 
process of etching the metal, a suitable backing must be 
provided to support the metal during the etching process 
and from which the small metal parts may be readily 
separated without being distorted. 

Several attempts have previously been made to provide 
suitable etch resistive backings for the metal during the 
etching process. Gluing the metal to a phenolic board 
has been tried and rejected because in the separation of 
the laminations from the board they were bent to such a 
degree as to make them useless. Several methods of ap 
plying etch resistive backings comprise painting a heavy 
coat of acetate cement or paint on the back of the metal, 
or gluing paper or acetate cloth on the back of the metal. 
The method of renovel of these backings is to dissolve 
the backing in a suitable solvent. The use of such back 
ings has several disadvantages. They do not provide the 
stiffness required for etching in a paddle type etcher and 
the time involved for dissolving the backing and the num 
ber of washes required to clean the metal of the resistive 
backing material make the process unwieldy. 

It is also desirable to provide a process for the manu 
facture of these small laminations which is readily adapt 
able to automation or assembly line methods. 
An object of this invention is to provide an improved 

process for the preparation of small metal parts by the 
photo-etch method which permits distortion free separa 
tion of the metal parts from their backing. 

Another object of this invention is to provide an im 
proved process for backing a metal sheet which provides 
the stiffness necessary for etching the metal and permits 
easy removal of the finished parts from the backing. 
A further object of this invention is to provide an im 

proved process for the manufacture of thin metal lamina 
tions which is rapid and inexpensive. 
A still further object of the present invention is to pro 

vide an improved process for the manufacture of thin 
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2 
metal laminations which process is adaptable to auto 
matic assembly line methods. 

In general the improved process comprises conditioning 
a surface of the metal, coating this surface with a photo 
sensitive resist emulsion, exposing and developing the 
photo-resist, coating the untreated side of the metal with 
a substantial thickness of wax, etching the metal in a 
Suitable etcher, and separating the metal parts from the 
wax backing by exposing the wax and adhering metal 
parts to a cold atmosphere or medium. 
The novel features of the invention, as well as addi 

tional objects and advantages thereof, will be understood 
more fully from the following detailed description. 

In the preparation of a metal for the photo-etch process 
the metal is first thoroughly cleaned by means of a tri 
chlorethylene degreaser for example. The cleaned metal 
may be chemically etched, by means of nitric acid for ex 
ample, to roughen the surface in order that a coating may 
readily adhere thereto. The metal sheet is next placed 
in contact with a suitable backing, such as a “Bakelite' 
panel for example, and a photo-sensitive resist is caused 
to flow over one surface of the metal to completely cover 
the Surface. The photo-sensitive resist is an emulsion 
which is applied as a coating to a surface and which will 
react to light of a predetermined intensity. After the 
coating has set, if a portion of the coating is exposed to 
light, the exposed portion undergoes a chemical change 
which causes it to resist dissolution by certain reagents 
which will dissolve the unexposed portions. 
The sheet is then placed in a heating oven in order to 

harden this coating. The metal sheet is next placed on a 
clean backing, a "Bakelite' panel for example, and is 
covered with a negative. In the instant case the negative 
would be comprised of an opaque screen provided with 
transparent lamination patterns. These materials are then 
placed on a suitable exposure apparatus and exposed to 
light for a fixed period determined by the particular photo 
resist material. The exposed metal is then developed by 
Spraying the exposed surface with a suitable solvent. The 
portion of the photo-sensitive coating which has been ex 
posed to the light, namely the lamination patterns, will 
resist the action of this solvent and continue to adhere to 
the metal while the portion of the photo-resist which has 
not been exposed will be dissolved and washed away from 
the metal to again bare the metal between the lamination 
patterns. 
The metal is now ready to be etched to produce the de 

sired parts from the sheet. To provide the backing in 
accordance with the invention for the metals during the 
etching process, a sheet is laid face down on a glass plate 
or other smooth surface. A form is provided along the 
edge of the sheet and softened or molten wax is poured 
over the sheet within the form. A thickness of 3/32 to 
/8 inch has been found satisfactory. Two waxes which 
have been successfully employed in this process are "Ce 
rise AAA', a product of Socony Vacuum, and “Sunwax 
1290", a product of the Sun Oil Company. Both of these 
waxes are mineral base waxes. 

By way of example, brass bars have been used to pro 
vide the form around the perimeter of the metal sheet to 
retain the Wax when it is poured. This form serves as a 
mold or dam. It is desirable to treat the mold or dam 
with a mold release compound such as silicone grease in 
order that the mold may be readily removed after the wax 
has set. After the Wax has set, the form is removed and 
the wax backed sheet is then placed in a paddle type 
etcher, for example. This etcher causes an etching solu 
tion to be splashed over the metal and to dissolve the 
metal where it is not protected by the photo-resist coat 
ing. At the completion of the etching process, there ex 
ists the sheet of wax with the desired laminations adher 
ing to one surface. 
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The critical point of the entire process is the separation 
of these laminations from the wax without bending or 
distorting them. This is accomplished by causing the wax 
to be supercooled to a temperature considerably below 
freezing and preferably to a point where the wax becomes 
brittle. Due to the difference in the coefficients of ex 
pansion of the two materials, wax and metal, one will con 
tract more rapidly than the other causing the laminations 
to loosen themselves from the wax. 
The cooling may be accomplished by merely placing 

the wax backed laminations in a cooling compartment. 
It has been found in practicing the present invention that 
the time required to cool the materials sufficiently to pro 
duce the desired result is too long. An effective means of 
accomplishing rapid cooling is to dip the wax into liquid 
acetone which has been cooled by the introduction of Dry 
Ice. Acetone is rapidly cooled to a temperature of -70 
C. by this method. A dipping for a period of not more 
than 5 seconds is sufficient. Other liquids which may be 
cooled to other temperatures would be equally effective. 
The use of Dry Ice, which is solidified carbon dioxide, 

as a cooling agent for the liquid has an additional bene 
ficial effect. When the relatively warm wax is placed in 
the cold liquid, it causes a bubbling action of the carbon 
dioxide which is in the liquid adjacent the wax and this 
bubbling aids in freeing the laminations from the wax 
after they have initially broken loose due to contraction. 
Artificial agitation of the liquid will also serve to ac 
complish this result. 

Another advantage in using a liquid as the cooling agent 
is that the laminations may be easily recovered from the 
liquid by providing a sieve type basket to collect the lami 
nations as they drop away from the wax surface. 
The final step in the process is to place the laminations 

in a solvent which removes the photo-resist coating 
therefrom. 

It will be apparent that the above described process is 
a relatively simple process which is inexpensive and rapid 
in relation to other processes indicated herein. The proc 
ess is also readily adaptable to production line methods 
since all of the steps are relatively simple. 
What is claimed is: 
1. In a process for manufacturing small parts from a 

thin sheet of metal, the steps comprising coating a sur 
face of said sheet with a light-sensitive resist, exposing 
Said coated surface to a light image in the nature of a 
pattern, removing the unexposed resist, backing said sheet 
With a substantial thickness of wax, etching away the 
metal sheet uncovered by the removed resist, and super 
cooling the wax backed parts thereby causing the parts to 
be released by the wax. 

2. A process for manufacturing small parts from a 
sheet of thin metal comprising coating a first surface of 
Said metal sheet with a light sensitive resist emulsion, ex 
posing a portion of said emulsion through a negative hav 
ing opaque portions, Washing the unexposed portions of 
said emulsion from said surface, applying a backing of 
Wax to a second surface of said metal sheet, etching com 
pletely away the portions of said sheet uncovered by the 
removed, unexposed emulsion thereby leaving metal parts 
adhering to said wax, and dipping the wax backed metal 
parts in a Supercooled liquid whereby the parts are sepa 
rated from said backing. 

3. A process for manufacturing small laminations from 
a sheet of thin metal comprising applying a coating of 
light-sensitive resist emulsion to one surface of said sheet, 
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4 
placing a negative having transparent lamination patterns 
over said surface, exposing said coated surface to light 
through said negative to provide exposed and unexposed 
portions of said emulsion, washing away the unexposed 
portions of said emulsion, applying a relatively thick 
layer of wax to the uncoated surface of said metal sheet, 
completely etching away the portions of the metal sheet 
uncovered by the removed, unexposed emulsion thereby 
leaving the laminations adhering to said wax, and dipping 
said wax into a supercooled liquid thereby causing said 
laminations to separate from said wax. 

4. A process for manufacturing small laminations from 
a sheet of thin metal comprising applying a coating of 
light sensitive resist emulsion to one surface of said sheet, 
placing an opaque negative having transparent lamination 
patterns over said coated surface, exposing said coated 
surface to light through said negative, developing said ex 
posed surface which comprises washing away the por 
tions of said coating not exposed to light, applying a 
relatively thick backing of wax to the uncoated surface 
of said metal sheet, completely etching away the portions 
of the metal where the resist emulsion has been washed 
away thereby leaving the laminations adhering to the 
wax, and dipping said wax into a supercooled liquid there 
by causing said laminations to separate from said wax 
due to different rates of contraction. 

5. A process for manufacturing small metal lamina 
tions from a sheet of thin metal comprising cleaning a 
first surface of said metal, coating said first surface with 
a photo-sensitive resist emulsion, placing an opaque neg 
ative having transparent lamination patterns over said 
coated surface, exposing said coated surface to light 
through said negative, exposing said coated surface to a 
developing medium which dissolves and washes away said 
photo-sensitive resist which has not been exposed to light 
thereby uncovering portions of said first surface, apply. 
ing a relatively thick coating of wax to a second surface 
of said sheet to form a rigid backing for said sheet, ex 
posing said first Surface to an etching medium thereby 
completely etching away the uncovered portion of said 
sheet from said wax backing, dipping said backing into a 
Supercooled liquid thereby causing said laminations to 
Separate from said wax due to different rates of contrac 
tion, and washing said laminations to remove the photo 
sensitive emulsion therefrom. 

6. A process for manufacturing small metal laminations 
from a sheet of thin metal comprising cleaning a first sur 
face of said metal, coating said first surface with a photo 
Sensitive resist emulsion, placing an opaque negative hay. 
ing transparent lamination patterns over said coated sur 
face, exposing said coated surface to light through said 
negative, exposing said coated surface to a developing 
medium which dissolves and washes away said photo 
sensitive resist which has not been exposed to light thereby 
uncovering portions of said first surface, applying a coat 
ing of wax to a second surface of said sheet to form a 
relatively rigid backing for said sheet, said wax coating 
having a thickness of at least 3/32 inch, exposing said 
first Surface to an etching medium to completely citch 
away the uncovered portions of said sheet from said wax 
backing thereby leaving the laminations adhering to said 
backing, dipping said backing into supercooled acetone 
thereby causing said laminations to separate from said 
wax, and washing said laminations to remove the photo 
sensitive emulsion therefrom. 
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