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The present invention relates to the manufac 
ture of templates and more particularly to the 
production of drawings or designs on template 
blanks. 
Templates or patterns made of metal are used 

extensively in the aircraft industry to facilitate 
the manufacture of parts. Extreme accuracy is 
desirable and generally necessary to assure proper 
fitting of finished parts and to eliminate excessive 
strains on rivets and other connecting means. 
Generally one of the first steps in the manufac 
ture of templates or patterns has been to make a 
full size drawing of the particular part and then 
painstakingly copy it, together with all dimen 
Sions and notes, by hand to a sheet of metal or 
blank from which a template is to be made. Ex 
treme accuracy is important in the drawing on 
the template blank, which increases the time and 
effort required. After the drawing has been 
copied on a blank, the blank is cut or shaped ac 
COrding to the drawing thereon and the template 
is then used as a guide or pattern in the manu 
facture of parts. Accurately copying a drawing 
by hand on a template blank requires consider 
able time and is quite expensive. 
The present invention aims to overcome the 

above and other difficulties or disadvantages by 
providing a new and improved method of forming 
accurate reproductions of original drawings on 
surfaces Such as template blanks without the 
necessity of laboriously copying lines, dimensions 
and notes thereto by hand from an original draw 
ing. . 
An object of the present invention is to pro 

vide a new and improved method of making ten 
plates. - 

Another object of the present invention is to 
provide a method of making photographic repro 
ductions of drawings on metal surfaces. 
Another object of the present invention is to 

provide a method of making templates which is 
more rapid and less expensive than previous 
methods. 
Another object of the present invention is to 

provide a new and improved method of forming 
reproductions of drawings directly upon the metal 
Surfaces of template blanks. - 
Another object Of the present invention is to 

provide a new and improved article adapted to be 
used for transferring representations of drawings 
to template blankS. 
Other and further objects of the invention Will 

be obvious upon an understanding of the illus 
trative embodiment about to be described, or Will 
be indicated in the appended claims, and various 
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2 
advantages not referred to herein Will occur to 
One skilled in the art upon employment of the 
invention in practice. 
A preferred enabcdiment of the invention has 

been chosen for purposes of illustration and de 
Scription and is shown in the accompanying 
drawing, fol'ning a part of the Specification, 
Wherein 

Fig. i is a fragmentary top plan view showing 
a drawing of a part; 

Fig. 2 is a fragmentary top plan view showing 
a backing inaterial having a light-sensitive Sur 
face; 

Fig. 3 is a sectional view illustrating the making 
of a photographic reproduction of the drawing of 
Fig. 1 on the light-sensitive surface of Fig. 2; 

Fig. 4 is a sectional View illustrating the trans 
fer of a drawing from the material of Fig. 2 to 
a template blank; and 

Fig. 5 is a fragmentary top plan view of the 
representation of the drawing formed on the ten 
plate blank of Fig. 4. 

Referring agail to the drawing, an original 
drawing for a template is shown in Fig. 1. To 
avoid inaccuracies due to expansion and shrink 
age the drawing should preferably be made on 
metal, glass or other rigid material which may be 
coated as desired to facilitate drawing thereon. 
As illustrated in Fig. 1 a, sheet of drawing paper 
2 is adhered to a rigid backing . In order to 
avoid Wrinkles in the paper, the usual vacuum 
printing frame may be utilized to hold the paper 
flat against the surface until the adhesive be 
connes effective. The backing prevents the paper 

Prefer 
ably the drawing 3 formed on the sheet of mate 
rial 2 is made full size and constitutes an orig 
inal or master drawing of the part of which the 
template is to be made. All of the various dimen 
sions and notes required on a template blank are 
also preferably placed on the Original drawing. 

In making a template, a reproduction of the 
Original drawing 3 of Fig. 1, together with all 
references and notes appearing thereon, must be 
transferred to a template blank. Previously this 
operation was tediously and painstakingly per 
formed by hand for each template desired; the 
operation required much time and was expensive. 
The drawing formed on a template blank must 
correspond exactly with the original master draw 
ing, otherwise costly errors are likely to result in 
connection. With the manufacture of parts from 
the resulting template. It is hence important 
that the transferring means and method be as 
accurate as is reasonably possible, which is 
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achieved herein by an improved method of re 
production. 
The problem of obtaining a suitable material 5 

for receiving and retaining a light-sensitive emul 
sion as shown in Fig. 2 is difficult. It is desira 
ble that the material 5 be transparent where a di 
rect print is to be made and translucent where a 
reflex print is to be made. In addition, the mate 
rial has to be subjected to processing Solutions 
and to changes in temperature and humidity 
without expanding or shrinking materially in 
order to maintain the high dimensional accuracy 
required. We have found that the synthetic 
manufactured by the Goodyear Tire & Rubber 
Company Inc., of Akron, Ohio, under the trade 
name "Pliofilm,' which uses rubber hydrochlo 
ride as a base, is particularly suited for the pur 
poses. We have found that in addition to being 
water repellent the dimensional stability of the 
Synthetic is good over the entire humidity range 
and the dimensions of the material are not af 
fected by normal conditions of heat and cold. 
This material, though flexible, can be used as a 
backing for the light-sensitive emulsion and ac 
Curate dimensional characteristics maintained in 
the reproduction and transfer to the metal blank, 
We therefore prefer to use this material for car 
rying the light-sensitive emulsion or material 7. 
Other materials found to have similar character 
istics are thin sheets of vinyl resins which may 
be obtained from the Carbide and Carbon Chemi 
cals Corporation under the name “Vinylite.' 
While the latter and possibly other materials may 
be utilized, we prefer Pliofilm by reason of the 
unusual characteristics it is found to possess, 
Which make it particularly adapted for the pur 
pOSe. 
Where the layer 7 comprises an emulsion or 

other similar material, it should be spread 
Smoothly and evenly in a uniform layer over the 
"Pliofilm' backing and allowed to dry thereon. 
Since the backing material 5 has substantially 
constant dimensional stability, the emulsion or 
other material which adheres thereto is likewise 
Subject to a minimum amount of distortion. 
Preferably the light-sensitive layer 7 of emulsion 
or other Suitable material comprises a metal salt, 
for example, a silver salt such as silver chloride 
or Silver bromide. A Suitable light-sensitive layer 
may be chosen to give either a negative print or 

a positive print. Both types of such materials or 
Solutions are well known. The action of mate 
rials Such as the silver salts will be hereinafter 
described. 
In instances where the original sheet of draw 

ing material 2 is adhered to an opaque backing 
material, a representation of the drawing may be 
formed on the transfer sheet 6 by a known re 
flex printing process, as illustrated in Fig. 3. It 
has been found that in utilizing a reflex process, 
better results will be obtained if the “Pliofilm' or 
other backing material is translucent rather than 
transparent. 
Where the backing for the drawing material 

2 is formed of a transparent, translucent or other 
light-pervious material, the source of illumina 
tion 8 may be placed so that light rays from it 
pass through the backing f and drawing mate 
rial 2 to form a representation or reproduction of 
the drawing 3 on the light-sensitive layer . 
When this nrocedure is utilized the dimensionally 
stable backing material 5 may be opaque. The 
main difference between the reflex and direct 
modes of forming a representation of the drawing 
On th9 light-sensitive layer T is that in one the 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

4 
light rays first pass through the layer itself to 
form a representation of the drawing on the 
light-sensitive layer 7, and in the Other instance 
the light rays first pass through the drawing 
board and drawing paper 2 to form a repre 
Sentation of the original drawing on the light 
Sensitive layer . The exposure of the drawing by 
either of the two methods is done while the draw 
ing and light-sensitive layer are in actual 
contact; this is effective to give a clear, sharp 
line reproduction on the light-sensitive layer . 
In both cases the transfer is by contact printing 
which prevents inaccuracies. Since the drawing 
is in contact With the Surface of the emulision or 
other suitable material the leproduction must, 
be exact. 
The two above described methods of exposure 

are illustrative merely. After exposure to the 
original drawing by the above or any other meth 
Cld, the transfer sheet 6, comprising the backing 
material 5 and light-serasitive layer 7, may be 
Subjected to various processing steps such as de 
Veloping, fixing and washing to stabilize or fix a 
reproduction of the original drawing on the 
transfer sheet. In most instances the reproduc 
tion formed on the light-sensitive layer 7 will be 
rendered visible by this step. For example, where 
the metal Salt in the light-sensitive layer 7 is 
Silver chloride, the transfer medium may be first, 
developed in any usual photographic developing 
Solution; it may then be subjected to the usual 
hypo (Sodium hyposulphite or sodium thiosul. 
phate) fixing bath and thereafter Washed in 
Water long enough to free the light-sensitive layer 
of hypo. It may be then placed in what is com 
monly referred to as a bleaching bath. As an ex 
ample of Such a bath, the following is found to 
be satisfactory; water, one litre; potassium per 
manganate, 5 grams; potassium chloride. 50 
grams; concentrated sulphuric acid, 10 millilitres. 
The transfer medium or sheet 6 is preferably im 
mersed in this bath until all of the developed 
silver image is reconverted into silver chloride, as 
evidenced by the fact that the black color of the 
Silver disappears and is replaced by the white 
Opalescent appearance of silver chloride. The 
transfer medium 6 is then transferred without 
Washing to a clearing bath which may be, for 
example, water, one litre; sodium sulfite, 7A, 
grams; neutral potassium oxalate, 5 grams. This 
latter clearing bath removes any pink stain left. 
by the bleaching bath. The fixing bath is for 
the purpose of getting rid of the silver salt in 
the lines or those portions of the image which 
are to be clear in a final transferred image. . 
The following is an alternate bleaching bath 

which may be utilized with good results: water, 
one litre; potassium ferricyanide, 50 grams; po 
tassium chloride, 50 grams. With this bleaching 
bath no clearing bath is necessary, a short rinse 
in Water being all that is required. 
A further example of a bleaching bath which 

may be used with good results is: water, one litre; 
potassium ferricyanide, 50 grams; potassium sul 
phocyanate, 50 grams. With this bleaching bath. 
no clearing bath or rinse is necessary. How 
ever, a transfer medium must not be left in the 
bleaching bath for too long a period of time or 
the lines which form the reproduction of the 
original drawing will be cut back and widened. 

If desired, a “wash-out' method may be uti 
lized to make the transfer medium. In these 
known wash-out methods the sensitized layer gen 
erally comprises gelatine formed of potassium bi 
chromate Or ammonium bichromate which hard 
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en when exposed to light; the unexposed por 
tions of the gelatine may be washed off with warm 
water and the hardened portions will remain 
adhered to a backing material. By putting into 
the gelatine a silver or some other suitable metal 
Salt the electrolytic process hereinafter set forth 
may be used to transfer the design to a metallic 
Surfaced template blank. 

After being processed by the desired develop 
ing, fixing, washing, bleaching or clearing baths, 
the transfer medium 6 is placed while still moist, 
emulsion side down, against the metal surface 
Of a template blank. Template blanks are usu 
ally made of metal and are frequently zinc coated. 
When the emulsion has been in contact with the 
metal surface for a proper time, depending to 
Some extent upon the particular type of bleach 
ing and clearing baths utilized, it may be re 
moved from the metal surface and a representa 
tion or reproduction of the original drawing 3 will 
be visible on the zinc or other surface of the metal 
template blank. With the first mentioned bleach 
ing and clearing baths, a contact period of a few 
minutes between the light sensitive layer T and 
metal Surface of a template blank is sufficient to 
form a clear and sharp representation of the 
original drawing on the metal. With the first 
alternate bleaching bath hereinabove described, 
the transfer to the metal requires about 4 to 5 
minutes. The second alternate bleaching bath 
described above transfers a good sharp image 
more rapidly, but the transfer medium must not 
be allowed to remain in the bleaching bath for 
too long a period of time or, as pointed out above, 
the lines of the negative will be cut back and 
widened. The representation of the original 
drawing may thus be transferred directly to the 
Surface of a template blank; the template blank 
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need not be first coated or chemically treated in 
any way. Furthermore, it is not necessary to 
subject the template blank to any development, 
fixation, or washing steps. The image forms di 
rectly on the metal surface by chemical reaction. 
This is a distinct advantage for it eliminates the 
necessity of such operations or steps and greatly 
Speeds up the manufacture oftemplates. 

In some cases it may be desirable to make the 
drawing with a special ink or pencil containing 
a metal salt or the like, directly upon the surface 
of a dimensionally stable material. For exam 
ple, the pencil or ink may contain a salt of cop 
per such as copper carbonate. When the design 
formed with this pencil or ink is moistened with 
an electrolyte such as a solution of sodium car 
bonate and placed in contact with a template hav. 
ing a surface of a baser metal, e. g., zinc (or 
some other metal chosen from the group higher 
in the electromotive series than the metal of the 
salt) a representation of the design will be chemi 
cally transferred directly to the surface of the 
template blank. 
Another modified form of the invention com 

prises first coating the entire surface of a di 
mensionally stable material with a metal salt or 
other Suitable material and thereafter making a 
design on the coating by drawing it directly on 
the coating with a medium that will cover the 
surface of the metal salt or other suitable coat 
ing material only at the places where the lines 
of the design are made. Thus, if a lead pencil is 70 
used to draw a design on a photographic emul 
Sion such as is shown in Fig. 2 and then the en 
tire emulsion coating is moistened with sodium 
sulphite and placed into contact with the surface 
of a baser metal, an image or representation of 75 solvent for the silver salt. 
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a design will be transferred to the metal surface 
by chemical reaction. A similar result may be 
obtained by making the design with a sharp in 
Strument that Will Scratch through the coating 
and expose the underlying material; in this in 
stance either an underlying material or the coat 
ing material may be the one which reacts with a 
template blank to form an image thereon. 
In the alternate methods, the distinctness or 

clarity of the original design on the transferring 
media decreases with Successive reproductions. 
There are cases, however, in which only one or 
two templates are desired; in such cases the loss 
or decreasing clarity of the original design made 
On the transferring media is not serious, par 
ticularly where the original may be stored for 
record purposes, as the lines made of copper car 
bonate or similar material still remain visible 
even after portions of the copper are deposited 
on the metal surfaces of two or three different 
template blanks. The two modifications are par 
ticularly useful in connection. With the making 
of an Original type of airplane for a good many 
Original drawings have to be discarded due to 
changes made during the designing of the plane; 
by using a copper carbonated ink in making the 
original drawings, the first step of the preferred 
method wherein a drawing 3 is transferred from 
a drawing material 2 to a transfer medium 6, 
may be eliminated and yet the transfer sheet with 
the original drawing formed upon it may be stored 
available for record purposes. In the event that 
templates are desired for commercial produc 
tion thereafter, the photographic method may be 
used to obtain prints or reproductions from the 
Original and these latter reproductions utilized 
to transfer the design to template blanks. 
Where the light-sensitive material T is suitably 

treated and placed in contact with a zinc or other 
Similar metallic surface the image formed is clear 
and distinct. It is accurate because it was made 
by contact with the photographic print, which in 
turn was made by contact with the original draw 
ing, or because made by direct contact with the 
transfer sheet of one of the above modified meth 
ods. Representations of the original drawing 
may also be formed in a similar manner by ap 
plying the light-sensitive layer 7 of the transfer 
medium 6, or the layers of the modifications, 
against various other metals such as tin plate, 
cadmium, polished iron and steel, and alumi 
num. In the case of aluminum, however, the 
protective oxide film should first be removed; 
this may be done by dipping the aluminum for 
a short period of time in a hot caustic soda solu 
tion. In general, transfers may be obtained to 
any metal which is more electropositive than 
silver. Where templates are to be made of ply 
Wood, plastic materials, etc., the surfaces of such 
non-metallic blanks may be metallized by coat 
ing them with a suitable electropositive metal. 
The template design may thereafter be trans 
ferred to the metallized surface as above de 
Scribed and the blank cut away to form a tem 
plate. When the sheet 7, having thereon a posi 
tive or negative image in the form of a silver (or 
other relatively noble metal) salt, is in contact 
With a relatively base metal such as zinc, the 
zinc and silver interchange, the zinc being con 
verted to a salt and the silver being reduced on 
the surface of the zinc and becoming affixed 
thereto. In general, the transfer of the silver 
to a metal surface will be more rapid and more 
complete if the light-sensitive layer contains a 

Examples of such 
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solvents are those contained in the bleaching 
baths hereinabove referred to--for example, sodi 
um sulphite, potassium chloride, and potassium 
Sulphocyanate. 

If the template blank or template is to be sub 
jected to rubbing or rough usage, a coating of 
lacquer or Some other protective material may 
be applied to prevent the image from being 
marred. 

In practicing the present method, a full size 
drawing is first made on a rigid material or on 
a sheet of material secured by adhesive or other 
suitable means to a relatively rigid backing ma 
terial. The backing material may be either 
opaque or light-pervious. A sheet of light-per 
vious, moisture resistant, dimensionally stable 
material such as “Pliofilm' or “Vinylite' is next 
provided with a light-sensitive material or emul 
sion at one side thereof; since the backing for 
the light-sensitive material or emulsion is not 
subject to change in dimensions, it likewise mini 
mizes, changes in dimensions of the material or 
emulsion adhered thereto. The next step in the 
method is to transfer a representation or repro 
duction of the original or master drawing to the 
transfer sheet or medium. This may be done 
by the reflex method in which the light passes 
through the negative onto the drawing. If the 
relatively rigid backing for the drawing mate 
rial is formed of a translucent or transparent ma 
terial, light may be passed through the backing 
material and the drawing to form an image or 
representation of the original drawing on the 
negative or transfer medium. In this instance, 
the transfer medium will be located at the oppo 
site side of the rigid backing from the light 
SOurce. After exposure the transfer medium is 
subjected to the desired developing, fixing, 
bleaching or clearing baths to form an image in 
the form of a metal salt. While still moist, the 
transfer medium may be laid with the light-sen 
sitive or emulsion side down against the Surface 
of a metal template blank. After the negative 
and transfer medium have been in contact for 
an appropriate length of time, they may be sep 
arated and a representation of the original draw 
ing will have been formed on the surface of the 
metal template blank. In some instances, it 
may be more convenient to allow the transfer 
medium to dry and to form a representation of 
the original drawing on a template blank at a 
later date. In such instances, the dry transfer 
medium or the surface of the template blank 
may be moistened before placing them in contact. 
While the present invention has been described 
chiefly with reference to the manufacture of tem 
plates, it will be clear that it may be readily used 
in applying drawings or designs to metal surfaces 
generally. Where the drawing is formed directly 
upon a surface as described in connection with the 
modified forms of the invention, this Surface may 
be applied against a template blank as in the pre 
ferred embodiment, in the same manner as to 
form a design on said blank. These modified 
methods have the advantages of eliminating the 
necessity of first transferring a design to a trans 
fermedium from an original drawing. 
The equipment for applying a transfer medium 

carrying a design to a template blank may be 
of the simplest sort. For example, the Pliofilm 
with the drawing or design on it may be laid on 
the surface of a template blank and a sheet of 
material, for example, Vinylite, placed Over it 
and pressed downwardly. There is less chance 
of dimensional error where a supplemental sheet 
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8. 
is laid over the transfer medium. A convenient 
manner of pressing a Winylite or other sheet 
against the transfer medium is to uSe a squeegee 
to press the two firmly into contact. It is not 
necessary that the transfer sheet be pressed With 
any substantial force against the template blank; 
all that is required is a good surface contact. 
With any of the methods, the entire transfer 

operation from the original drawing to the tem 
plate is simple and accurate because it is per 
formed by contact operations. The several steps 
may be performed in a few minutes regardless of 
how complicated the drawing is. 

It will be seen that the present invention pro 
wides a new and improved method and article 
adapted to be used in the manufacture of tem 
plate blanks. The moisture resistant and dimen 
sionally stable backing utilized in the transfer 
medium or negative holds the drawing, light 
sensitive material or emulsion against change in 
dimensions and thus minimizes any possibility 
of Variation from the original drawing. A design 
is either created or re-created in the form of a 
metal salt and placed while in the presence of an 
electrolyte in which the salt is at least partially 
Soluble, in contact with a template blank having 
a Surface comprising a metal of greater degree 
of baseness than the metal of Said salt. Actual 
contact between the various materials during 
each of the design-transferring steps of either 
the preferred or modified methods provides a 
clear, sharp line, accurate reproduction of the 
Original drawing on a final template blank. With 
the modified forms of the invention wherein a 
design is made directly upon the transfer me 
diums, the latter may be placed face down di 
rectly against a metallic surface to form a de 
sign on a template blank. The preferred and 
modified methods are rapid and relatively inex 
pensive and may be practiced without the use 
of skilled and highly trained help. An accurate 
representation or reproduction of the original 
drawing is formed directly on the metal surfaces 
of template blanks. The blanks may then be cut 
along the lines thereon to complete the templates. 
AS Various changes may be made in the form, 

construction and arrangement of the parts herein 
Without departing from the scope and spirit of 
the invention and without sacrificing any of its 
advantages, it is to be understood that the matter 
herein is to be interpreted as illustrative and not 
in a limiting sense. 

Having thus described our invention, we claim: 
i. The method of transferring a drawing to a 

template blank, which comprises applying a light 
Sensitive emulsion containing a metal salt to a 
dimensionally stable backing material comprising 
a moisture-resistant base such as rubber hydro 
chloride, exposing said emulsion to a drawing, 
treating said emulsion to form a reproduction of 
the drawing, placing the emulsion side of said 
backing in contact with a template blank having 
a metal Surface higher in the electromotive series 
than the metal of said salt, while the surface of 
One of Said materials is moist, and maintaining 
Said Surfaces in contact until a representation of 
the lines of Said drawing forms on the flat surface 
of the template blank by chemical reaction of 
the Salt. 

2. The method of transferring a drawing to a 
template blank, which comprises applying a light 
Sensitive emulsion containing a silver salt to a 
backing material comprising a moisture-resistant 
base of rubber hydrochloride, exposing said emul 
Sion to the drawing, treating said emulsion to 
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obtain a reproduction of the drawing, placing tation of said drawing forms on the flat coated 
the emulsion side of said backing in contact with surface of the template blank by chemical reac 
a template blank having a surface coating con- tion. 
taining a metal Such as zinc, While the surface GEORGE B. CROUSE. 
of one of said materials is moist, and maintaining FRANCIS A, HOLT. 
said surfaces in contact until a silver represen 


