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This invention relates to casting, and has to 
do with a casting process employing a low fusing 
mold Which may readily be removed from the ar 
ticle cast therein So as to avoid injury to the cast 
article, Such as might occur if the mold were re 
moved from the article by chopping or breaking 
the mold as is done in casting articles in refrac 
tory inolds. 
My invention is directed to a casting process in 

Which I provide a low fusing mold, this mold hav 
ing therein a casting cavity conforming to the de 
sired article to be cast, the mold, after casting 
of the article therein, being removed, convenient 
ly by melting, So as to separate the material of the 
mold from the cast article without injury to the 
latter. In the more Specific and preferred form 
of my process, disclosed herein by way of ex 
ample, 31'OWide a mold formed of a metal fusible 
at a temperature which will not cause injury to 
or impailinent of the article cast therein, and fill 
the cavity of the mold with a suitable material, 
Conveniently a material of a character to be heat 
cured and to Set at a tempera.ure lower than the 
fusing temperature of the metal of the mold, the 
Inold With the material therein being then heated 
to a proper temperature to cause curing and set 
ting of the material, after which the mold is 
heated to a higher temperature effective to cause 
fusing thereof without injury to the cast 
article, thereby melting the mold away from the 
article cast therein. Further objects and advan 
tages of my invention will appear from the de 
tail description. 
In the drawings: 
Figure i is a Side view of a human ear illus 

trating the first Step of the process of my inven 
tion, which consists in taking an impression of 
the ear cavity; 

Figure 2 is a Sectional view through a retaining 
ring disposed about the impression produced by 
the Step of figure i, this impression serving as a 
pattern about which the low fusing material 
Which constitutes the mold is poured; 

Figure S is a Sectional view through the mold 
produced by the operation of Figure 2, with the 
mold cavity filled with a casting material of a 
character to be heat cured and to set when cured, 
the mold With the cavity thereof filled with the 
casting material being Subjected to heat treat 
ment at a temperature below the fusing or dis 
Solving temperature of the mold, there being a 
cover on the mold to protect the casting material 
from the heating medium; 
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Figure 4 is a view similar to Figure 3 but illus- 55 

2 
trating the step of removing the mold by fusing 
thereof away from the cast article; 

Figure 5 is a side view of the cast article re 
maining after fusing of the mold; 

Figure 6 is a sectional view, with the article to 
be reproduced shown in elevation, illustrating the 
first Step of the process of my invention as ap 
pied to producing a cast of a tooth, this first step 
consisting in making an impression of the tooth; 

Figure 7 is a sectional view, partly in elevation, 
illustrating the Second step consisting in making 
a casting from the mold produced by the opera 
tion of Figure 6; 

Figure 8 is a sectional view, partly in elevation, 
of a ring disposed about the casting produced by 
the operation of Figure 7, illustrating the step of 
pouring the low fusing material from which the 
mold is to be formed about the casting as a pat 
tern; 
Figure 9 is a sectional view of the mold pro 

duced by the operation of Figure 8, with the mold 
cavity filled with a casting material of a char 
acter to be cured and to set when Subjected to 
heat treatment at a temperature lower than the 
neiting temperature of the mold, illustrating the 
Step of heat treating the material in the mold 
cavity; 

Figure 10 is a view similar to Figure 9 but illus 
trating the Step of melting the mold from about 
the article cast therein; and 

Figure 11 is a side view of the article cast in the 
mold after the mold has been melted from the 
cast article. 

In applying devices to aid deaf people in hear 
ing, commonly termed hearing aids, it is impor 
tant that the instrument which goes into the ear 
fit the ear cavity accurately and comfortably so 
as to be retained in proper position therein and 
not cause undue discomfort to the user. Under 
present practice considerable delay in fitting such 
devices is incurred due to the necessity of having 
the patient present for the fitting, which also fre 
Cliently causes considerable loss of time by the 
patient. By making an accurate reproduction of 
the patient's ear cavity and shaping the instru 
ment which goes into the ear accurately in ac 
cordance with this reproduction, an accurate and 
'Comfortable fit of the instrument can be assured 
and the delay incident to waiting until the pa 
tient is available for fitting the instrument to his 
ear, as well as the loss of the patient's time, can be 
avoided. In Figures 1 to 5, inclusive, I have illus 
trated the process of my invention as applied to 
casting an article, in the nature of a plug, cor 
responding accurately to the cavity of a person's 
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ear, this article Serving as a guide in constructing 
an instrument to be fitted into the ear, by means 
of which the instrument can be SO formed aS 
to provide for an accurate and comfortable fit. 
In Figure 1 an impression of the cavity O 3, 

person's ear e is taken by inserting into the ear 
a suitable known impression material 2, this 
operation being performed in a known manner, 
and any suitable impression material which When 
set will retain the shape into which it haS been 
formed may be used. For example, an impreSSlOn 
plaster composition may be used, though I prefer 
ably use the impression material known con 
mercially as "Coeloid' made by Coe Laboratories, 
Inc., of Chicago, Illinois. The latter impressign 
material-"Coeloid'-after it has set sufficiently 
to retain the shape to which it has been formed 
possesses appreciable elasticity, which is desirable 
in certain cases as Will be explained later. as a rar 
The impression taken as in Figure 1 produces 

a plug shaped article 3, shown in Figure 2, con 
forming to the ear cavity from Which the ii Il 
pression is taken. After this article 13 has taken 
its complete set it is placed flatWise PO flat 
supporting surface, as in Figure 2, and a retain 
ing ring it, formed of a metal or alloy having & 
high fusing temperature, is placed upon the St. 
porting surface about the article 3, which serves 
as a pattern. The ring 4 is te filled to a 
suitable depth with a material 5 which may 
readily be removed, conveniently by application 
of heat at a suitable temperature to cause ae 
ing or fusing of the material 5, this materia 
serving as an investment for the article or pattern 
3 and being of a character to set about the 
same and within the ring 4. Conveniently the 
material 5 is an alloy consisting of 41.67% tin, 
1667, lead and 41.66% bismuth, having a fusion 
point of 212° F. Alternatively, an alloy consist 
ing of 50% lead, 30% tin and 20% bismuth, hav 
ing a fusion point of 202 F. may be used. The 
molten alloy is poured from a suitable crucible 
or ladle 6 into the ring , as illustrated, it be 
ing understood that the material of Which the 
plug or pattern 3 is formed is of such character 
as not to be impaired or in any Way injuriously 
affected by the molten alloy with which it is 
invested. After the investment material or alloy 
5 has set, the pattern f3 is removed therefroi, 

by breaking the pattern and removing the parts 
thereof where necessary, if this pattern be formed 
of plaster or other non-elastic material, or if the 
pattern be formed of a material which When 
finally set possesses appreciable elasticity, of 
which there are known materials including 
“Coeloid' above referred to, the pattern may e 
removed as a unit. That proVides a mod COir 
prising a heat destructible body formed of the 
natelial or alloy 5, within the ring (, having 
theroin a casting cavity conforming accurately 
to the pattern f3. The alloy used should be sch 
as it to have objectionable dimensional change 
in cooling from its melting point to room terr 
perature, as will be understood by those familia 
with the casting art, and the retaining ring 
preferably should be of a metal or alloy having 
a fusion point or temperature considerably above 
that of the investment alloy. 

After the mold has been produced in the above 
manner, the cavity thereof is filled with a Suit" 
able material for producing the desired cast 
article. This casting material should be a settable 
material of such character as to fill completely 
and accurately all portions of the casting cavity 
in the mold and not to be impaired or injured 
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4. 
at temperatures required to destroy or dissolve 
the mold away from the cast article. Preferably, 
I employ a casting material which may be cured 
and will set at a temperature appreciably lower 
than the fusing temperature of the mold and 
which, when cured and set, has a fusing tempera 
ture sufficiently higher than that of the mold SO 
that it will not be softened to an objectionable 
extent or otherwise impaired or injured in the 
melting of the mold. I have found that an 
acrylic resin is well suited for the casting nate 
rial. The resin which I preferably use is methyl 
methacrylate, which I mix in powder form with 
a suitable liquid, such as acrylic acid in itS mon01. 
mer form, to provide a plastic mix of Suitarise 
consistency for packing into the in old cavity so 
as to enter into and completely fill all of the 
portions thereof. in Figure 3 the mold is ShOWn 
With the cavity thereof filled With casting nate 
rial 8, such as that above referred to, Cr any 
other suitable material, after which the top of 
the mold is covered so as to be effectively closed 
by a slab or plate 9 of considerable thickness 
Seating upon the upper end of the mold so as to 
close the latter, particularly the upper end of the 
noid cavity, and retain the casting material 8 
therein. The mold, With the contained casting 
raterial and closed by the slab 3, is then in 
mersed in a body of a suitable liquid 23, con 
veniently water, within a container 25, the mold 
Seating at its lower end upon a grate 22 of Suit 
able height resting upon the bottom wall of the 
container. The liquid 28. Within the container 2 
is then heated in any suitable manner, as by 
means of a burner 23, to a temperature below 
the fusing temperature of the mold but Safi 
ciently high to heat the mold and the casting 
material therein to the curing temperature of the 
latter, which is from 160° F. to 180° F., when 
using the methyl methacrylate composition 
above mentioned. During this curing operation, 
the cover 9 seals the upper end of the mold 
against acceSS of Water to the casting material 
and also prevents escape of the latter from the 
mold cavity. The material 8 tends to expand 
somewhat during the curing operation and, since 
it is restrained against escape from the noid 
Cavity by the cover 9, it is cast under pressure. 
Which is desirable as a SSUring accurate reproduc 
tion of the fine details of the rold cavity. 

After the material 3 has been cured and has 
Set, it will not be injuriously affected by the 
liquid or water 29, it being understood that the 
liquid used as a heating medium is of a chair 
acter not to injure the material 8 after curing 
and Setting thereof. The cover 9 may then be 
removed or not, as desired, and the temperature 
of the water 20 is then increased sufficiently to 
cause melting of the mold so as to free the cast 
article 24, as shown in Figure 4 in which the 
major portion of the mold has been melted. The 
material of the mold, as it is meted, passes 
downwardly through the grate 22 into the Iower 
portion of the container 2 ?, and when the mold 
has been completely melted the article 24 rests 
upon the grate and is completely freed of the 
material of the mold. It will be seen that the 
curing operation and the operation of melting 
the mold may be performed as, in effect, a con 
tinuous operation, which is conducive to expedi 
tion and facility in casting the article and freeing 
it from the mold, By melting the mold from 
about the cast article, risk of injury to the latter 
is avoided and the article as cast conforms ac 
curately to the pattern about which the mold was 

  



2,480,048 
formed. The cast article may then be treated 
With acid solution, or in any other suitable man 
ner, for removing any dross that may remain 
thereon, the finished article 24 then appearing as 
in Figure 5. This article is an accurate repro 
duction of the original impression or plug and 
may safely be relied upon in making an instru 
ment to fit into the ear from which the original 
impression was taken, with assurance that an 
instrument conforming to the cast article 24 will 
fit accurately and comfortably into the ear from 
which the impression was taken and will be 
properly retained therein. 
Since the impression taken in Figure 1 is a 

positive impression, that is an impression of the 
inside of the ear, that impression may be used 
directly as the pattern for forming the corre 
Sponding cavity in the mold. Where a negative 
impression is originally taken, for example the 
impression of a tooth, it is necessary to make a 
positive of the impression, which positive is then 
used as a pattern for forming the cavity in the 
mold. The process in the latter case is essen 
tially the same as that above described, with the 
exception of the preliminary steps for obtaining 
the pattern for use in producing the mold. 

Referring to Figures 6 to 11, inclusive, in Fig 
lure 6 I have illustrated the steps of taking an 
impression of a tooth, such as a molar 25 in a 
mold 26, preferably formed of "Coeloid,' though 
this mold may be formed of any other suitable 
known impression material which when set 
possesses sufficient elasticity to permit of removal 
of the tooth 25 from the nold without adversely 
affecting the accuracy of the impression therein. 
The mold 2S is of cylindrical form and, after 
this mold has set, it is placed within a suitable 
retaining ring 2 fitting closely about the mold 
and extending a suitable distance there above, 
the underface of the mold and the lower end of 
the ring resting upon a suitable flat Supporting 
Surface. The cavity of the mold 26, and the 
ring 27 to a suitable height above the mold, are 
then filled with a Suitable impression material 
in liquid form, which when set is elastic but suf 
ficiently rigid to retain its form into which it is 
shaped by the mold cavity, this material being 
poured into the mold cavity and the ring from 
a suitable container 28, as shown in Figure 7. In 
that connection, no difficulty arises from using 
the same material for the mold 26 and for pro 
ducing therefrom the desired pattern, since this 
impression material-'Coeloid'-when set, will 
not adhere to the same material poured in 
contact therewith. Any other suitable impres 
sion material may be used, if desired, for forming 
the desired pattern or model from the mold 26. 
After the impression material which has been 
poured into the cavity of the mold 26 and into the 
ring 2 has Set, the resultant model, comprising 
a disc-shaped plate 30 and a pattern 3 integral 
With and projecting from the plate 30, conform 
ing to the cavity in mold 26, is removed from this 
mold, that being permitted by the elasticity of 
mold 28 and, preferably, of the mold material 
of which the pattern is formed. 
After the pattern has been produced in the 

manner above explained, it is placed upon a suit 
able flat supporting surface with the pattern 3 
disposed upward, and a retaining ring is then 
placed about the base plate 30, fitting snugly 
thereabout with its lower end in contact with 
the supporting surface, the pattern 3 being dis 
posed centrally within the ring as shown in Fig 
ure 8. The pattern is then invested with a low 

O 

5 

20 

25 

30 

40 

45 

55 

60 

65 

70 

75 

6 
fusing material, such as the alloy above referred 
to, poured into the ring from the ladle or cru 
cible f6, as before. After the investment ma 
terial 5 has set, the pattern 3 is removed there 
from providing a low fusing mold having therein 
a casting cavity conforming accurately to the 
pattern 3 . This cavity is then filled with a cast 
ing material, such as the methyl methacrylate 
composition above described. The top of the 
mold is then closed by a cover 9 of considerable 
Weight, as and for the reasons above set forth. 
The mold, with the contained casting material, is 
then heated to proper temperature for effecting 
curing and setting of the casting material, and 
the mold is then melted away from the cast ar 
ticle. In Figure 9 the casting material is indi 
cated by the reference number 8, since the 
shape of the mold cavity is different than in 
Figure 3, though it will be understood that the 
casting material is the same, or may be the 
same, in both cases. 

Instead of heating the mold and the contained 
casting material in liquid, the mold may be passed 
upon a traveling grate 33 moving at appropriate 
speed through a furnace 34 of any suitable known 
construction. This furnace 34 has graduated 
heating Zones, as is known, such that during 
the first portion of the travel of the mold through 
the furnace the mold is heated to a proper tem 
perature for effecting curing and setting of the 
casting material 8, while avoiding heating of 
the mold to a sufficiently high temperature to 
cause objectionable softening or fusing thereof. 
After completion of the curing and setting of 
the material 89, the mold passes into the higher 
temperature zone of the furnace, where it is 
heated to a sufficiently high temperature to cause: 
melting of the mold, thereby melting it away 
from the cast article, the melted material of 
the mold passing downward through the grate 
33 into a suitable trough or tray 35 so disposed 
that the mold passes thereabove during the Oper 
ation of melting the material of the mold. 
The cast article thus freed from the material of 
the mold rests upon the grate 33 from which it 
may be removed, the melting operation for re 
moving the body of the mold being shown in Fig 
lure 10, in which the major portion of the mold 
has been melted away. The cast article from 
which the mold has been removed may then 
be treated with acid, or in any other suitable 
manner, to remove therefrom any remaining 
droSS, and then appears as in Figure 11, the arti. 
cle 38 accurately reproducing the pattern 3 and, 
therefore, accurately reproducing the original tooth 25. 
Heating of the mold in water, particularly for 

melting the mold, is advantageous as preventing 
objectionable oxidation of the alloy which may 
be recovered and reused for succeeding molds. 
It will be understood, however, that the mold may 
be heated in any suitable manner and, where 
desired or necessary, such heating may be effected 
within a suitable atmosphere to prevent oxida 
tion or other action on the mold material such 
as Would interfere with its being reused. 
In the production of impressions or plugs, as 

above described, these articles are unique or in 
dividual to the persons from which the impres 
Sion has been taken and, since ordinarily but one 
cast article is required, there is no particular 
reason for retaining the mold which may be de 
stroyed for the purpose of removing the cast 
article therefrom, as above explained. Likewise, 
in the casting of teeth and other articles which 
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are to be retained as reference samples, there 
is no particular reason for retaining the mold. 
It will be understood, however, that the casting 
process of my invention may be used to 2dvain 
tage in cases where it is desired to reproduce 
an article in considerable numbers, and provides 
an inexpensive and high Speed casting method 
for that purpose. 
In general, the method of my invention con 

prises forming a mold of a low fusing material, 
such as an alloy or other material which may 
be destroyed by the application of heat or in 
any other Suitable mainner, and casting in this 
mold, from a Suitable material, the desired arti 
cle, the mold being then melted so as to free the 
cast article without risk of injury thereto, such 
as might occur if the in old were removed from 
the cast article by breaking up or cutting away 
the material of the mold. 

I claim: 
1. The steps in the method of making an arti 

cle of the class described, which comprise form 
ing a mold body of relatively low fusing metal 
about a patteria and Subsequently removing said 
pattern to leave a mold cavity, filiiing said cavity 
with a material curable at a temperature below 
the relatively low fusing temperature of the noid 
body, heating the mold body and the material 
in said cavity to a temperature sufficiently high 
to cure said material and to form a cured article 
but below the fusing temperature of the mold 
body, and thereafter as a continuous process 
With said curing operation increasing the heat to 
heat the rinold body to its fusing tenperature to 
melt the same but below the temperature which : 
Will deleteriously affect the cured article. 

2. The Steps in the method of making an arti 
cle of the class described, which comprise form 
ing a mold body of relatively low fusing metal 
about a pattern and subsequently renoving said 
pattern to leave a mold cavity, filling said cavity 
with a material curable at a temperature below 
the relatively low fusing temperature of the mold 
body, heating the mold body and the material 
in Said cavity to a temperature sufficiently high 
to cure said material and to form a cured article 
but below the fusing temperature of the mold 
body, thereafter as a continuous process with said 
Curing Operation increasing the heat to heat the 
mold body to its fusing temperature to melt the 
Same but below the temperature which will dele 
teriously affect the cured article, and permit 
ting the molten mold material to flow away from 
the cured article during the application of the 
heat for melting the mold body, 

3. The steps in the method of making an arti 
cle of the class described, which comprise form 
ing a nold body of relatively low fusing metal 
about a pattern and subsequently removing said 
pattern to leave a mold cavity opening from one 
side of the moid body, filling said cavity with 
a resinous material curable at a temperature 
below the relatively low fusing temperature of 
the mold body and which tends to expand when 
heated to cure the same, applying closure means 
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8 
over the Open side of said cavity, heating the 
mold body and the material in said cavity to a 
temperature Sufficiently high to cure said mate 
rial to form a cured article and to cause said 
resinous material to tend to expand but below 
the fusing temperature of the mold body, utiliz 
ing said closure means to restrain said resinous 
material against escape from the mold cavity 
during the curing operation whereby to mold said 
resinous material under pressure, thereafter as 
a continuous process with Said curing operation 
increasing the heat to heat the mold body to its 
fusing temperature to melt the same but below 
the temperature which will deleteriously affect 
the cured article, and permitting the molten mold 
material to flow away from the cured article 
during the application of the heat for melting 
the mold body. 

4. The method of making an article of the class 
described, which comprises forming a pattern of 
the article, placing the pattern on a support 
ing Surface, placing a retaining ring upon the 
Supporting Surface about said pattern, introduc 
ing to Suitable depth in said ring and about said 
pattern a molten metal fusible at a relatively 
low temperature to form a mold body and allow 
ing Saline to set, renoving the pattern from said 
naold body to form a mold cavity therein, fill 
ing Said cavity with a material curable at a 
temperature below the relatively low fusing tem 
perature of the mold body and adapted to con 
Stitute the body of the finished article, placing 
the ring having therein the mold body with said 
last mentioned material in the mold cavity there 
of in inverted position upon a grate, heating the 
material in Said cavity to a temperature suf 
ficiently high to cure said material to form a 
cured article but below the fusing temperature 
of the mold body, thereafter as a continuous proc 
eSS With Said curing operation increasing the heat 
to heat the mold body to its fusing temperature 
to melt the same but below the temperature 
which will deleteriously affect the cured article, 
and permitting the molten mold material to flow 
away from the cured article during the appli 
cation of the heat for melting the mold body. 

WILLIAM. S. RICE. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 

UNITED STATES PATENTS 
Number Name Date 

720,482 Richards --------- Feb. 10, 1903 
935,254 Gleason ----------- Sept. 28, 1909 

1,087,974 Owen ------------ Feb. 24, 1914 
1,135,962 Aylsworth --------- Apr. 13, 1915 
1,343,191 Allcutt ------------ June 15, 1920 
1,523,519 Gibbons ---------- Jan. 20, 1925 
1,796,470 Meyer ------------ Mar. 17, 1931 
1,822,285 Hagman ----------- Sept. 8, 1931 
2,017,216 Marcus ------------ Oct. 15, 1935 
2,203,421 Stevenson et al. --- June 4, 1940 
2,249,890 Droge ------------- July 22, 1941 


