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My present invention relates generally to cast 
ing, and has particular reference to improve 
ments in the art of making hollow casting molds. 
The invention is directed to the creation of 

the well-known type of hollow mold which is 
sectional in character, whose casting cavity has 
Substantially the same configuration and volu 
metric proportions as a predetermined pattern, 
and whose inner surface conforms to the con 
volutions of said pattern, the mold being intend 
ed for use in the creation of an article to be cast 
therein. The particular use to which the mold 
is put is not of prime consideration, but my in 
vention is particularly useful in the production 
of master molds, composed preferably of metal, 
adapted to be used repeatedly for the creation 
of volatile or meltable cast articles intended 
themselves to be employed as investment pat 
terns in the creation of heat-resistant casting 
molds of plaster or the like. 
By means of the present invention, I am en 

abled to make a sectional hollow mold whose 
inner surface conforms with unusual accuracy to 
the convolutional details of the original pattern. 
Such metallic articles as screws or other threaded 
elements, or articles having similar relatively fine 
or sharp convolutions, edges, or recesses, may be 
used as original patterns in the practice of my 
invention without appreciable loss of detail, fine 
ness, or accuracy during the Course of transfer 
ring such convolutions to the inner surface of the 
resultant mold. As a consequence my invention 
permits the quantity manufacture, by casting 
procedures, of many different types of articles 
whose nature or configuration has made it un 
feasible heretofore to produce them in the form 
of castings. Where the material of which they 
are...to be made is unusually hard or tough, as in 
the case of many alloys of heat-resistant charac 
ter, the present procedure becomes of particular 
value, because it avoids the necessity for forg 
ing, swaging, or machining. Thus, my invention 
makes it possible to manufacture a large variety 
of different articles out of certain special cast 
able alloys which, by virtue of extreme hardness, 
toughness, or other qualities, are unsusceptible, 
from a practical standpoint, to machining, swag 
ing, or similar treatment. 
My improved procedure is predicated upon the 
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use, as a parting medium, of a freely stretchable 60 
membrane of inappreciable thickness, for exam 
ple, a rubber sheet having a normal thickness of 
approximately one thousandth (001) of an inch 
or less. Such a sheet, when stretched, reduces 

suming in practice an inappreciable thickness of 
only two ten-thousandths (.0002) of an inch or even less. 
In accordance with my invention, such a mem 

brane is applied to a selected portion of the orig 
inal pattern, and a mold section is then cast 
against the membrane-covered portion of the 
pattern. The advantage that is achieved re 
sults from the fact that the space between the 
mold Section and pattern is at no place of ab 
solute Zero thickness nor greater than the inap 
preciable normal thickness of the membrane. 
By way of contrast, it is pointed out that no 

ordinary parting medium, whether liquid or 
Solid, produces any such desirable result, because 
it inevitably forms accumulations of undesirable 
thickness in the valleys of the pattern, (thereby 
transferring an inaccurate dulled contour to the 
mold section), and because it simultaneously 
tends to wear, away completely from the peaks 
of the pattern (thereby failing to fulfill its func 
tion as a parting medium). The present mem 
brane, on the other hand, is operative as a part 
ing medium throughout its extent, regardless of 
how much it may be stretched, and even the 
finest and sharpest convolutional details of the 
pattern are always accurately and faithfully 
transferred to the mold section that is being 
formed. 
The present membrane has another advantage, 

since its use as a parting medium makes it feas 
ible to produce a mold section having exactly 
parallel surface portions or similar contours 
which would ordinarily require a taper or draft 
to permit separation of the cast mold section 
from the pattern. The yieldable nature of the 
present membrane, even when stretched, facili 
tates such separation and makes it unnecessary 
to impart any special taper to the pattern for 
this purpose. 
In some instances, where the pattern has a 

recess, it may be desirable as a preliminary step, 
independently to form a mold portion adapted to 
fit Snugly into said recess, and to position such 
mold portion in the recess to form an augmented 
pattern. The independently-formed mold por 
tion is ultimately disassociated from the pattern 
and positioned into corresponding association 
with the complementary mold seccions that have 
been produced. 
In the accompanying drawings. I have chosen 

to illustrate my invention as it may be employed 
in the manufacture of two typical articles, one 

in thickness to an even greater extent, often as- as being a screw, the other an arbitrarily-shaped 



2. 
piece having a relatively deep recess therein. In 
the drawings: 

Figure 1 is a perspective view of an illustra 
tive original pattern; 

Figure 2 is a plan view of the pattern initially 
mounted on a suitable support; 

Figure 3 is a cross-sectional view taken Sub 
stantially along the line 3-3 of Figure 2, show 
ing the present special membrane in position; 

Figure 4 is a view similar to Figure 3 showing 
the step of forming one of the mold Sections; 
Figure 5 is a similar cross-sectional view, ill 

lustrating the manner in which another of the 
mold sections is produced; 
Figure 6 is a similar cross-sectional view show 

ing the resultant hollow mold; 
Figure is an exploded view of another illus 

trative original pattern and a Special mold por 
tion for association therewith; and 

Figures 8 to 12 inclusive are views similar to 
and corresponding to Figures 2 to 6, respectively, 
showing the manner in which the pattern of 
Figure 7 is employed. 
The pattern 2 which I have shown in Figure 

1 may be an actual specimen of the cast metal 
article ultimately to be manufactured in quanti 
ty. The particular item. I have chosen to illus 
trate is an elongated element having a SCreW 
threaded portion 2 and a head 22 with a trans 
verse slit 23 therein, and is an example of the 
type of screw that is currently used in bone 
Surgery. 
The first step in carrying out the present pro 

cedure is to mount this pattern in a Suitable 
manner. This is preferably accomplished by 
embedding it in a block of plaster 24, or in any 
other suitable mounting material, the pattern 
being embedded only to a proper selected extent, 
depending upon its configuration. In the case 
of a screw of the character shown, it is prefer 
ably embedded substantially half-way So that 
only the upper half of its surface is exposed. In 
the case of a screw, it is also preferable to aSSo 
ciate with it a thin strip of metal 25 which is 
snugly fitted into the slit 23, this metal strip 
being also partially embedded in the plaster as 
shown most clearly in Figure 3. 
The plaster block 24 may also be provided with 

one or more suitable depressions 26 adapted to 
form a positioning lug or lugs on the mold Sec 
tions that are to be produced. 

After the pattern has been embedded in proper 
manner, the next step consists in applying to its 
exposed surface a special membrane 2. This 
membrane is of freely stretchable material and 
is purposely chosen to have an inappreciable 
thickness that is as minute as possible. I have 
found that a rubber sheet having a normal 
thickness of approximately one-thousandth 
(.001) of an inch, or even less, is suitable for the 
present purpose. This sheet or membrane is 
marginally held in position in any suitable man 
ner, and I have not deemed it necessary to illus 
trate any particular kind of holding means. 
A mold section 28 is then formed by casting 

the metal of the mold section against the men 
brane-covered surfaces. The mold Section may 
be composed of any suitable material, and I have 
found it satisfactory, in practice, to employ an 
alloy of low melting-point, such as a tin-bismuth 
alloy composed of approximately sixty parts of 
tin and forty parts of bismuth. Such an alloy 
has - a melting point approximately between 
300 and 400' F. This temperature is insuffi 
cient to have any deleterious effect upon a rub 
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2,806,516 
ber sheet. Whatever material is used for the 
production of the mold section, it must obviously 
be so chosen that its melting point is below any 
temperature that would injure or impair the 
particular material of which the membrane may 
be Composed. 
The process of casting the mold section 28 is 

Carried out in a suitable flask or other support 
(not shown) So as to impart a convenient con 
tour to the side walls. Generally, a substantially 
rectangular flask is satisfactory. 
The casting of the mold section 28 is effected 

under pressure. By the term "pressure' I in 
tend to refer to a force which is sufficient to 
stretch the membrane firmly against the pattern 
and into accurate conformity with the surface 
configurations of the pattern. While this "pres 
Sure' of the membrane against the pattern may 
be produced in various ways, and while the pres 
Sure may be varied to suit differing require 
ments, I have found that a molten tin-bismuth 
alloy of the character hereinbefore mentioned 
may be satisfactorily cast under a pressure of 
approximately eighty pounds per square inch. 
Under certain circumstances the weight of the 
metal itself may be sufficient to produce the re 
quired 'pressure.' 

Casting of the mold section brings about a 
Stretching of the membrane 27 so that it con 
forms accurately to every elevation and depres 
Sion of the surface beneath it. The stretching 
of the membrane may reduce its thickness to as 
little as two ten-thousandths (.0002) of an inch, 
or even less, yet in no place is the thickness ever 
reduced to absolute zero. Accordingly, the con 
tours transferred to the inner face of the mold 
Section 28 are an accurate negative duplication 
of the contours of the original pattern. For ex 
ample, the Sharp attenuated peaks of the screw 
threaded portion 2 of the pattern produce cor-. . 
respondingly fine depressions in the mold section 
28; and even the most delicate depressions in 
the pattern produce accurately-conforming ele 
vated portions in the mold section. This desir 
able result is achieved without any danger of 
having the material of the mold section adhere 
to the pattern, since the membrane serves as a 
continuous unbroken parting medium throughout 
its entire extent. 

After the mold section has been completed, the 
parts are separated and the plaster block 24 may 
be discarded. The section 28 is then used as a 
Support for the pattern 20, the latter being laid 
directly into the section 28, as shown in Figure 
5, with no intermediate membrane. 
To facilitate an understanding of the rela 

tionship between Figures 4 and 5, the mold sec 
tion 28 has been designated-in each of these fig 
ures as "Mold Section A.' In producing the 
complementary "Mold section B,' the membrane 
27 is again laid over the pattern and the ex 
posed surface of the section 28, and the mold 
Section 29 is thereupon cast against the mem 
brane-covered surfaces. This casting is again 
accomplished under Suitable pressure of the 
membrane against the pattern and a similar 
stretching of the membrane 27 takes place, 

It is understood, of course, that the pattern 
surface over which the membrane 27, is applied 
in Figure 5 is the surface that was previously 
embedded in the plaster 24. That is, the pro 
cedure illustrated in Figures 2-5 exemplifies one 
of the essential characteristics of the present in 
Vention, which may be stated in general terms 
to consist in applying the present special part 
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ing medium successively to selected different por 
tions of the pattern, and successively casting 
complementary mold sections against the mem 
brane-covered portions of the pattern. 
The resultant mold is shown in Figure 6. It is 

sectional and hollow and is adapted to be used 
in the creation of an article to be cast therein. 
With this object in view, a suitable sprue or 
sprues are formed, either during the production 
of the mold sections or after they have been 
formed. I have illustratively shown in Figure 6 
a transverse sprue 30 communicating with a 
portion 3 which lies along the inner surface of 
the mold section 29 and communicates with one 
end of the mold cavity. As hereinbefore stated, 
the particular use to which the mold is put is 
optional, but the present invention is particularly. 
useful in repeatedly using the mold of Figure 6 
as a master injection mold in which wax pat 
terns are cast. Each of these patterns, when 
produced, has the same shape as that illustrated 
in Figure 1, and is itself intended to be used as 
an investment pattern in the creation of a sub 
sequent heat-resistant casting mold of plaster 
or the like. It is the last-mentioned mold which 
is ultimately used for the purpose of producing 
a metal casting of the character shown in Fig 
ure 1. 
While I have shown the procedure as it ap 

plies to a single screw or similar item, neverthe 
less it will be understood that a multiplicity of 
patterns may be used simultaneously if desired. 
For example, a number of patterns such as that 
shown in Figure 1 may be originally arranged 
side by side with the strip 25 extending into all 
of the aligned slits in the heads of the patterns. 
The wax article that is ultimately cast in the 
mold of Figure 6 would then consist of a series 
of wax pieces which, if a common sprue has been 
used, will be joined together by a connecting 
piece of Wax. 

It will be observed that the metal strip 25 is 
itself employed in the mold of Figure 6. This 
strip may thus be said to be a mold portion which 
is separately formed or constructed and which is 
adapted to fit snugly into a recess in the original 
pattern, i. e., the slit 23. As another example of 
the use of such a specially-formed mold portion 
I have shown a pattern 32 in Figure 7 in which 
there is a transverse recess 33 of more substan 
tial depth. 
In carrying out the present procedure with re 

spect to the pattern 32, a separate mold portion 
34 is first produced by any suitable means, the 
portion 34 being adapted to fit snugly into the 
recess 33. It may extend for the full depth of 
the recess 33, or it may be shorter than this re 
cess, depending upon requirements. In the ill 

O 

3. 
applied to the exposed portions of the augmented 
pattern and of the mold section C. The com 
plementary mold section D is then cast, as in 
dicated in Figure 11. 

Ultimately, the mold portion 34 is disassociated 
from the pattern 32 and positioned into corre 
sponding association with the complementary 
mold sections C and D as shown in Figure 12. 
The original convexity imparted to the ends of 
the portion 34 will have resulted in the formation 
of corresponding depressions in the mold sec 
tions C and D by means of which the positioning 
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of the mold 
tated. 
A Suitabie sprue or sprues 37 are provided, and 

the mold of Figure 12 is ready to be used in the 
casting of articles, either of wax or any other 
desired material. ... " 

It will be understood that the original pat 

portion 34, as in Figure 12, is facili 

terns shown in the present drawings are merely 
illustrative, and that the invention is by no 
means restricted to the creation of molds whose 
cavities have these particular shapes. Moreover, 
while the original pattern is in each case de 
Scribed as being embedded in a supporting block 
of plaster or the like, the use of such plaster 
support is not in every case essential. The par 
ticular manner of applying the stretchable mem 
brane successively to different selected portions 
of the original pattern, and successively casting 
complementary... mold sections under pressure 
against the membrane, will depend in large meas 
lure upon the contours and nature of the mold 
cavity desired. In each case, however, the part 
ing medium is a freely stretchable membrane of . 
inappreciable thickness. By the term "inappre 
ciable' I intend to refer to a membrane that is 
as thin as it is possible to obtain, and preferably: 
having a thickness no greater than one 
thousandth . (.001) of an inch. A rubber mem 
brane having a normal thickness of one-thou 
sandth (.001) of an inch has proven eminently 
satisfactory as a parting medium of this special 
character in the manufacture of a large variety 
of different cast articles having fine attenuated 
convolutions, ridges and depressions. Such a 
membrane is to be distinguished from the spac 
ing element disclosed in United States Patent 
No. 1,834,123, the purpose of which is not only . . . 
diametrically opposite from the purpose for 
which the present membrane is used, but whose 
thickness is definitely and deliberately required 
to be of appreciable magnitude, even though 
slight. 

In general, it will be understood that the de 
tails herein described and illustrated may be 
modified by those skilled in the art without de parting from the spirit and scope of the inven 

lustrated case, the mold portion 34 is caused to . 
embody a depth substantially equal to that of 
the recess 33, and the opposite ends of the pore 
tion 34 are slightly convexed. 
The mold portion 34 is first positioned within 

the recess 33, thereby forming an augmented 
pattern. This pattern is then mounted in any 
suitable manner, and I have illustratively shown 
the way in which it may be embedded in a 
plaster block or support 35. A freely stretch 
able membrane 36 of inappreciable thickness is 
then applied to the augmented pattern, and 
"Mold section C" is then cast against this mem 
brane, as indicated in Figure 10. 
The parts are then separated, the block dis-, 

carded, the augmented pattern is laid into the 
mold section C, and the membrane is again 75 mold section against said membrane-covered 

60 
not in a limiting sense. 

whose casting cavity has substantially the same 
70 

medium consisting of a freely stretchable men 

65 to secure by Letters Patentis: : 

tion as expressed in the appended claims. It is 
therefore intended that these details unless oth 
erwise specified be interpreted as illustrative and 

Having thus described my invention. and il 
lustrated its use, what I claim as new and desire . . . 

i. in the art of making a hollow casting mold 
configuration and volumetric proportions as a 
predetermined pattern, and whose inner, surface . . 
accurately conforms to... the convolutions of 
said pattern, the steps which consistin applying 
to a selected portion of the pattern, a parting 

brane of inappreciable thickness, and casting a 

  

  

  

  

  

  

  

  



4. 
portion of the pattern, the space between said 
mold section and pattern being thereby at no 
place of absolute zero thickness nor of greater 
thickness than said membrane. 

2. In the art of making a hollow casting mold 
whose casting cavity has substantially the same 
configuration and volumetric proportions as a 
predetermined pattern and whose inner surface 
accurately conforms to the convolutions of Said 
pattern, the steps which consist in applying suc 
cessively to selected different portions of the 
pattern a parting medium consisting of a freely 
stretchable membrane of inappreciable thickness, 
and successively casting complementary mold 
sections against the membrane-covered portions 
of the pattern, the space between said mold Sec 
tions and pattern being thereby at no place of 
absolute zero thickness nor of greater thickness 
than said membrane. 

3. In the art of making a hollow Casting mold 
whose casting cavity has substantially the same 
configuration and volumetric proportions as a 
predetermined pattern and whose inner surface 
accurately conforms to the convolutions of said 
pattern, the steps which consist in first apply 
ing to a selected portion of the pattern a parting 
medium consisting of a freely stretchable men 
brane of inappreciable thickness, casting a mold 
section against said membrane-covered portion 
of the pattern, then mounting Said pattern di 
rectly into said mold section and applying said 
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parting medium to the exposed portion of the 
pattern and mold Section, and casting a con 
plementary mold section against said membrane 
Covered surfaces, the space between the mold 
sections and the pattern being thereby at no 
place of absolute zero thickness nor of greater 
thickness than said membrane. 

4. In the art of making a hollow casting mold 
whose casting cavity has substantially the same 
configuration and volumetric proportions as a 
predetermined pattern having a recess therein 
and whose inner surface accurately conforms to 
the convolutions of said pattern, the steps which 
consist in first forming a mold portion adapted 

5 to fit Snugly into said recess, positioning said 
mold portion within said recess to form an aug 
mented pattern, then applying successively to 
selected different portions of the augmented pat 
tern a parting medium consisting of a freely 
stretchable membrane of inappreciable thickness, 
Successively casting complementary mold sec 
tions against the membrane-covered surfaces, 
the space between said mold sections and aug 
mented pattern being thereby at no place of 
absolute Zero thickness nor of greater thickness 
than said membrane, and finally disassociating 
Said mold portion from said pattern and posi 
tioning it into corresponding association with 
said complementary mold sections. 

ERC. H. ZAHN. 


