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4. Claims. 

The invention relates to the production of 
spray metal negatives of models, and particularly 
the production of molds, dies, patterns, or the 
like, of the type that are useful in the casting or 
molding of plastics such as synthetic resins, 
rubber, Celluloid or glass and the like. This is 
a division of my application Serial No. 274,951 
filed May 22, 1939. 
At the present, molds for this use are gener 

ally produced by cutting the molds from solid 
metal blocks by means of machining and en 
graving tools. This method involves consider 
able time and expense and is not commercially 
practicable for low-cost production, except when 
the molds thus made are used in maSS produc 
tion, where the cost of the mold can be distrib 
uted over numerous products made therefrom. 
Even then the length of time necessary to pro 
duce a nod is a material drawback. 
A few attempts have been made to produce 

molds for this work by spraying metal upon a 
model or a positive and thus forming a mold or 
negative. Such attempts were unsuccessful be 
cause of distortion and inaccuracy and the tend 
ency of the sprayed metal to peel off the model, 
particularly when spraying with metals having 
a fusion point above 600° C. This tendency to 
peel is apparently due to uneven thermal stresses 
produced in the metal when it is sprayed upon 
the model and is particularly prevalent when : 
the metal is sprayed to a thickness exceeding 0.1 
millimeter, or 0.0025 inch. This "peeling' 
makes it impossible to spray an accurate nega 
tive or mold having sufficient strength or rigid 
ity for any practical use. 

It is the purpose of my present invention to 
produce an accurate and uSable negative or mold 
economically and Commercially by spraying a 
model, either the original or a reproduced model, 
in such a manner as to overcome the heretofore 
mentioned difficulties, as well as other defects 
and limitations. If it is desired to spray an 
original. article, it is of course understood that 
the surface of such article must be one adapted 
to be coated with spray metal. m 

Further objects and their resultant advantages 
will be apparent from the following description 
taken in connection with the following draw 
ing in which: 

Fig. 1 is a vertical section illustrating the mak 
ing of a negative in accordance with the inven 
tion; and 

Fig. 2 is a vertical section of a further illus 
tration showing the making of a negative in ac 
cordance with the invention. 
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In accordance with the invention, a frame 
member is placed around a suitable model so as 
to form a shoulder along and in contact with 
the model surface, whereupon metal is sprayed 
onto the model into the space defined by the 
model Surface and the frame member until the 
desired thickness is obtained, the model being 
thereafter separated from the spray metal nega 
tive thusly produced. 

Specifically referring to the drawing a spray 
metal negative, according to the invention, may 
be produced for example in the following man 
ne: 
The model is preferably placed in a frame 

Support 6 in order to insure against possible de 
formation or distortion of the model. The frame 
Support 6 has its upper edge channeled at 
to receive the edge portion of the model 5. An 
upper clamping plate or frame 2, which is pref 
erably of Sufficient width to overlap the top sur 
face of the model, may be secured to the base por 
tion by Screws 3 or any other suitable means. 
The inner edge of the clamping plate or frame 
2 may be beveled as at 4 and is preferably 
roughened in any suitable manner. It is pre 
ferred to further support the model 5 by filing 
the frame support 6 beneath the model 5 with 
Some Supporting material such as metal or sand 
6 and to close the frame support with a bottom 

plate f. It is also of advantage to coat the bev 
eled edge 4 of the plate or frame 2 with a suit 
able low melting point metal, such as tin, to fa 
cilitate separation of the negative from the 
model. This may be done by spraying, dipping 
or plating. The inner surface of the model 5 is 
then Sprayed with successive layers 20 of a suit 
able metal Such as bronze until a negative of the 
model of the desired thickness of the metal 20 
has been formed. It is of advantage to apply 
these layers of metal 20 by first spraying a rela 
tively thin layer over the entire surface of the 
model and against the inner sloping edge 4 of 
the plate or frame 2, after which the metal. 20 
is preferably thickened around the marginal edge 
and against the edge 4. Thus, when proceed 
ing in accordance with the invention, the final 
layers are retained and held in contact with the 
model and the metal is prevented from peeling 
or separating from the surface of the model 5. 
Additional layers of metal may be sprayed on 
until any desired thickness has been reached, 
preferably until the center is as thick as the edge. 
Ordinarily, a thickness of 0.25 to 0.4 inch is suff 
cient to give the desired and necessary strength 
to the negative of the model. After a spray 
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metal negative of the source of the desired thick 
ness or strength of metal 20 has been prepared, 
it may be removed from the model. If the bev 
eled edge f4 of the frame 2 was previously tin 
coated, the removal of the spray metal negative 
from the frame is facilitated by melting the tin. 

If desired, the model surface may be consti 
tuted of a metal having a melting point lower 
than the melting point of the spray metal of 
which the negative is to be formed. Selection of 
such a model has the advantage of permitting 
separation of the spray metal negative from the 
model by heating them to the melting point of 
the low melting point metal. In the specific en 
bodiment illustrated in the drawing, the layer 
3a of low melting point metal, such as tin, is so 
heated, thus severing the bond between the spray 
metal negative, composed of the relatively harder 
metal 20, and the model 5, permitting the two to 
be readily separated. After separation, the spray 
metal negative is preferably carefully cleaned by 
brushing, while still hot, dipping into an acid or 
by any other suitable method. 

If desired, the spray metal negative, obtained 
in accordance with the foregoing, may then be 
used for making a duplicate of the Original 
model. As shown in the drawing (Fig. 2) such 
duplicate may be made for instance as follows: 
The spray metal negative 20 is, for example, 

clamped in and supported by a frame support 6, 
as described in connection with the first model 
5 (Fig. 1), in order to avoid distortion of the 
model while the metal is being sprayed thereon. 
For example, the first negative 20 may be invert 
ed and seated in the recessed frame support 6, 
as shown in Fig. 2 and preferably held therein by 
an upper clamping plate or frame 2a having, if 
desired, a sloping edge 4a and preferably an in 
ner diameter, smaller than that of frame 2, to 
retain the inverted negative 20 within the frame 
support 6. As in the case of preparing the first 
negative, the lower side of the inverted negative 
20, when placed in the frame support 6, is pref 
erably also supported by a metal 6 or sand, Or 
some other suitable material. In order to assure 
good adherence of the metal used for building 
the second spray metal negative the inverted 
negative 20 is preferably covered with a relatively 
thin coating 24 of metal of relatively low melting 
point Such as tin, cadmium or zinc. This coating 
may be applied by hot dipping or, preferably, by 
electro-plating and not only aids in the adher 
ence of the spray metal to the inverted negative 
but also facilitates separation of the two after 
the duplicate is completed. The inverted coated 
negative 20 is then sprayed with successive layers 
26 of suitable higher melting point metal (rela 
tive the coating metal) until a spray metal coat 
ing of the desired thickness has been produced. 
The layers 26 of sprayed metal will build up 
under the inclined edge 4a of frame 2a. The 

... second spray metal coating 26, constituting a 
duplicate of the original model 5, can be readily 
separated from the inverted first negative by 
heating the two to the melting point of the coat 
ing of lower melting point metal 24 to break the 
bond between the duplicate and the negative. 
The inverted negative 20 may be notched or 

grooved, if desired, as at 25, which notches or 
grooves are filled with low melting point metal. 
This additional amount of low melting point 
metal becomes fused and seeps in between the 
duplicate and the negative when they are heat 
ed and further facilitates separation. 
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required, to prevent possible distortion of the 
model while the metal of the negative is being 
sprayed thereon, it may be desirable to cool the 
model while the metal is so sprayed. This can 
be accomplished readily by circulating a cooling 
medium through the lower portion of the frame 
support 6. 

It will be obvious to those skilled in the art 
that molds may be produced in accordance with 
the foregoing much quicker than the usual weeks 
of time now required and at a cost materially 
less than heretofore. Accurate molds may be 
produced at a low cost, which molds are satis 
factory and adequate for the reproduction of 
molded articles even if such articles are desired 
for samples or small consumption rather than 
for mass production, in which case it was hereto 
fore economically impossible to do this because 
of the expense in producing a mold. 
The spray metal negative or mold produced 

in accordance with the invention may be used 
either for the production of another model or the 
reproduction of articles. 
The material of which a spray metal is to be 

made may be selected according to the conditions 
to which it is to be subjected or the use to which 
it is to be put. For example, aluminum or alu 
minum alloys, bronze or similar metals may be 
used if little strain is to be put on the mold or 
if the number of articles to be made therefrom 
is small. If, on the other hand, however, the 
mold is to be used for mass production, or if for 
any other reason it must be of harder material, 
Such metals as steel, nickel or chrome-nickel al 
loys, or the like may be used. 

It will be apparent to those skilled in the art 
that minor variations and deviations from the 
foregoing as described may be indulged in with 
out departing from the spirit and scope of this 
invention, as defined in the appended claims. 

I claim: 
1. Method of preventing warping in the man 

ufacture of a spray metal negative of a model 
adapted to be coated with spray metal, which 
comprises placing a frame member substantially 
in delimitation of the model surface and immedi 
ately adjacent to the border of such surface so 
as to define a shoulder with said surface, apply 
ing to such model and said frame member a co 
herent Coat of spray metal, said coat being an 
chored to the frame member by the spray metal 
within the corner defined by said shoulder and 
being so bonded as to be strippable from said 
model, removing Substantially intact the spray 
metal shell thus formed overlying said model and 
recovering a substantially accurate non-warped 
Spray metal negative of said model. 

2. Method in accordance with claim 1 in which 
the inner Surface of said frame member is pro 
vided prior to the spraying operation with a coat 
ing of a metal of a melting point lower than the 
melting point of said spray metal, in which that 
portion of said coat overlying the coated frame 
member is relatively highly bonded thereto and 
in which said low melting point metal coating, in 
removing said spray metal shell, is heated to its 
melting point. 

3. Method of preventing warping in the man 
ufacture of a spray metal negative of a model 
adapted to be coated with spray metal which 
comprises placing a frame member substantially 
in delimitation of the model surface and immedi 
ately adjacent to the border of such surface so 
as to define a shoulder with said surface, apply 
ing to such model and said frame member a rela 
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tively thin coherent coat of spray metal, said 
coat being anchored to the frame member by 
the spray metal within the corner defined by said 
shoulder and being so bonded as to be strippable 
from said model, spraying additional metal into 
said corner to further anchor said coat to said 
frame member, spraying metal on the coated 
model until said model is covered with metal to 
the desired thickness, removing substantially in 
tact the spray metal shell thus formed overlying 
said model, and recovering a substantially accu 

non-warped spray metal negative of said 
model. 

4. Method in accordance with claim 3 in which 
the inner surface of said frame member is pro 
vided prior to the spraying operation with a 
coating of a metal of a melting point lower than 
the melting point of said spray metal, in which 
that portion of said coat overlying the coated 
frame member is relatively highly bonded therez 
to and in which said low melting point metal 
coating, in removing said spray. metal shell, is 

10 heated to its melting point. 

MAX STössEL. 


