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_ SPECIFICATION forming part of Letters Patent No. 748,996, dated January 5, 1904. 
_ Application ?led Septemberli, 1902. Serial No. 122.204. (No model.) 

To all whom it may concern: 
Be it known that I, JESSE F. SPENCER, a cit-i» 

zen of the United States, residing in Philadel- ._ 
phia,Pennsylvania,haveinvented certain-Im 

' provements in Molds,» of which .the following 
is a speci?cation. 
The object of my invention is to make'an" 

elastic and'substantial mold directly from any 
plain or intricately-formed pattern it is de 
sired to reproduce without necessarily de 
stroying the said pattern, the mold provid 
ing a ineans‘by-which any desired number of 
reproductions of the form of the pattern or 
any fractional part thereof can‘ be made in 
any suitable material. Y - , 

The mold is composed of caontchouc or 
equivalent compound, and the particular in 
gredients for proper vulcanization as. well as 

' the preparation of the compound and the mix 
ture with the same of any proper adulterants 
or materials, such as a ?exible fabric, will de 
pend on the vulcanization employed and the 
degree of elasticity desired. ' 

I have found that the most di?icult pat 
terns having a wide‘diver'sity of intricate 
forms and’of undercut and'projecting parts 

‘ and the most’ delicate detail can be repro 
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duced directly from the pattern in facsimile 
form by my elastic mold, the latter being a 
perfect negative'of the pattern to be repro 
duced and in return producing a perfect posi-_ 
tiveduplicate, which may be made either solid‘ 
or hollow'and will have all the intricate fea 
tures'of theoriginal. ' ' ' 

, Invthe accompanying drawings, Figure 1 is. 
a view of the pattern in the round to be re 
produced. Fig. 2 is a sectional view of the 

I pattern within a ?exible mold, the section 

40 

j partly cut. 

being on one side of the center. Fig. 3 is a 
sectional view on the line 33, Fig. 2. Fig. 4 
.is an exterior view of the mold. Fig. 5 is a 
view showing the mold split andv partly 
opened.' Fig. 6 is a sectional view of the 
mold, taken through the’ center, showing it 

Fig. 7 is a sectional view of a 
sectional supporti-ngLcasing in which .the 
mold is preferably inserted while forming a. 

_ reproduction therein, and Fig. 8 is a sec 
' tional view of a modi?cation of-my invention. 

’ I will ?rst give a brief description of my 
invention. . 

It consists of an elastic mold made, prefer 

ably, of rubber ora compound in which caout 
chouc forms‘an important part. The pattern 
A, Fig. 1, and the form for the pouring-head 
are coated with a comparatively thin coating 

" of rubber in an unvulcanized state, the thick 
ness of the coating varying with the form and 
size of the pattern. After the pattern A has 
been coated the mold B thus formed is vul 
canized in any suitable manner without re- 
moving the pattern.v I preferably use the 
vnlcanizing process claimed in the applica 
tion for patent ?led by me on the 20th day, 
of July, 1901, Serial No. 69,051. After the 
mold is vulcanized a casing E is constructed 
around it before the‘ mold- is removed from 
the pattern. This casing is preferably made 
in two or more parts and acts as a support for 
the rubber mold B in making casts from the 
mold. After the casing is, constructed it is 
removed from the mold, and the mold is then 
cut on certain lines, depending upon the form 
of the pattern, as shown in Figs. 3 and 6, so 
that it can be ?exed sufficiently to allow the 
pattern A to be withdrawn. 
its casing is then complete‘ and ready to be 

- used to make duplicates in wax or other suit 
able material of the original pattern. 
The method of making the mold is claimed 

in an application for patent ?led by me on 
December 9, 1903, Serial No. 184,477. 

In order to illustrate'my invention, I have 

The mold and - 
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chosen an object of art rather than one of I 
utility to show an intricate pattern, as objects 
of art, such as shown in the drawings, are 
generally of more intricate form than objects 
of, utility, and the ad vantages of the use of my ' 
improved mold are thereby more easily it nder 
stood than if shown in a simpler form. 
By the use of my invention I can reproduce 
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the form of any pattern from the simplest to ' 
the most complex without making the mold 
in a number'of independent sections, thereby 
making what I call a “single” mold, which can 
be made in one piece and treated as a unitdur 
ing its formation and future manipulation‘. ' 
My improved mold provides a means of pro 

ducing at a very low cost a greatvariety-ot' 
objects of art and utility-in a great variety of ' ' 
materialswhich can only be made at present 
at great expense, and it also opens possibili 
ties of producing entirely new thingswhich 
‘have not been attempted heretofore on ac~ 
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amount of time and labor. 

2 

count of the limitations of the present state 
of the art. - ' 

The pattern to be reproduced may be in a 
whole or undivided state or made up of a 
number of independent pieces brought inti; 
mately together, said pieces varying in the 
materials of which they are formed or other 
wise. 
The pattern may be modeled in the round 

or ?at and of plain or intricate form and 
either solid or hollow or with both solid and 
hollow portions combined, and it may have 
any number of sides or surfaces or undercut 
or projecting parts, the said surfaces ‘being 
?nely engraved in intaglio or relief or other 
wise, as desired,or it may consist of groups of 
objects made~up of different substances and 
may be composed of strong or fragile, rigid 
‘or elastic material or a combination of them 
all and may be either of a dense nature or por 
ous, providing it will withstand the heat 
necessary to the production of the mold, if 
heat is used in the formation of the latter. 
Vulcanization by heat in connection with 

a proper caoutchouc compound is considered 
the most desirable mode of producing my im 
proved mold, the formation and ingredients 
for the vulcanization and adulteration of the 
said compound depending on the vulcaniza 
tion employed and the elasticity desired; but 
in case it is desired to reproduce the form of 
patterns which would not withstand the heat 
of vulcanization then I resort to any of the 
well-known means of vulcanization by what 
is known as the “cold” or “chemical” process. 
My improved mold being made directly on 

-'the original pattern results in the reproduc 
tion of the exact form, size, and proportions 
‘and perfect relative position of the di?ereut 
parts of the pattern by a minimum number 
of intervening steps and with a minimum 

The said mold 
being very strong anddurable, can be roughly 
handled without the liability of its being in 

Y jured and canbe used repeatedly without de 
terioration in'its smallest detail and will pro 
,duce many more reproductions of a pattern 
in a great variety of materials than by any 
other known means. Its great elasticity and 
strength, its non-absorbent nature and heat 
resisting qualities, its resistance to the action 
of V chemicals, its power of reproducing the 
most intricate forms and the ?nest detail with 

- a minimum number of sectional lines show 
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ing on the reproduction and with no restric 
tions as regards to practical size of the pat 
tern to be reproduced, its capacity’for'retain 
ing its proper shape through hard usage, and: 
its comparatively small cost make it an ideal 
medium for the reproduction of plain or in 
tricate forms. I . . 

' I will now describe the process I prefer to 
use in manufacturing the said mold if it is 
composed of caoutchouc and its compounds 
and the ‘pattern to be reproduced is an in 

‘ tricatelyrformed object, such as the statuette 
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shown, said statuette being" modeled in the . 
round and either solid or liollow. 

If the pattern ‘is hollow or has ‘any hollow 
parts which are completely surrounded and 70 
with no vents to allow for the escape of the v 
con?ned air, then a small vent is preferably 
made in some inconspicuous part to r‘allow 
for the expansion and escape of the con?ned 
air, as the latter mayexpaud to such an ex 
tent under the heat of the vulcanization treat 
ment as to fracture the pattern. This vent 
is not always necessary, for the pressure of 
the uncured composition composing the mold, 
combined with the pressure necessary for 
vulcanization in the case ofvulcanization by 
heat, is generally enough to counteract the 
expanding-air pressure, especially if the hol 
low pattern is made of a strong material; but 
it is always safer to provide the air-vent, if 
possible. 
cold or chemical process this contingency 
need not be taken into consideration. 

If the pattern-is composed of a substance 
that will be acted upon by the compositions 
composing the mold either in a solid or fused 
state, but especially when exposed to heat; 
then said pattern should receive a thin coat 
ing of some'material-such asa hard varnish 
or a thin metal, such as aluminiumleaf-that 
will not perceptibly alter the contour or de 
tail of the pattern and‘ will prevent the chem 
ical action thereupon of the compound form 
ing the mold either in its solid or fused state; 
otherwise the materials composing the mold 
will be inclined to form a chemical combina 
tion with the pattern which will cause them 
.to stick together to anextent in some cases 
that will necessitate ‘the destruction of the 
mold in the separation of the same from the 
pattern after vulcanization. 
especially to patterns that are made of metals 
which are actively acted upon by sulfurous 
substances in a fused state. If the'pattern 
is of a‘ porous nature and is inclined-‘to ab 
sorb moisture, it should be thoroughly dried 
before giving it its coating of the compound 
forming the mold, if the latter is‘ to be ex 
posed to heat“, for in the case of heat vulcani 
zation the moisture will be inclined to come 
to the surface of the pattern,.aud if it comes 
in contact with many of the compositions 
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In case of vulcanization by the . 
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This applies . 
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that may be used in' the making of the mold - 
will be‘ detrimental to the latter and also 
detrimental to the object which it is desired 
to reproduce. ' ' 

Referring to Fig. 1 of the drawings, A is 
the pattern, which in the present instance is 
a statuette molded in‘ the round and of mul_ 
tifarious form and more or less hollow. The 
parts indicated by the reference-letter a are 
more or less undercut,‘ while the parts indi 
cated by the reference-letters b, b’, b‘, b', and 
b‘ are not only undercut, but are open and _ 
surrounded by other parts and have many 
di?icult and intricate features to overcome 
‘in the formation of the mold aud'the with 

no 
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drawal of the reproduction from ‘it than is 
found in the undercut alone and requiring 
entirely new and original methods to pro~_ 
duce/a mold in which such reproductions of 
the/pattern can be‘ formed and withdrawn 
théreform, for as the pattern is composedof 

_ Tinany'projeeting parts varying in size and 

'* .ofthe ab0ve~mentioned 

. varying dimensions, 

20 

25 

/form and in, some cases being joined at their 
several extremities to the main body of the 
pattern,‘as'the arm, hand, and drapery of 
the figure at b',tFig. 1, while other of the 
said parts are joined only at one extremity, 
as the leg at 12?, Fig. 1. This results in both‘ 

parts being more or 
adjacent parts of the 
of intricate form and 

and the said open spaces 
being more or less surrounded by the parts‘ 
above mentioned and which open spaces can 
be of asize much larger than the spaces be 
tween the communicating parts of the pat 
tern and through which latter open spaces; 
the parts of the inold formed within the large 
open spaces must be withdrawn after the nec 
essary cutting in order to remove the pattern 
and reproductions from the mold. ' - 

Figs. 2 and 3 illustrate 'a pattern having a 
coating of the rubber compound which forms 
the mold. The walls of the mold are of va 
‘rying- thickness, and the exterior surface of 
the mold follows the general contour of the 
pattern. ' . , _ 

The mold B may cover the?entire surface 
of the pattern or any fractional part thereof 
which it is desired to reproduce and is formed 

‘less separated from the 
pattern by open spaces 

_ of a com paratively thin layer of the compou nd 

.45 
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- rigidity tothe mold as a 
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of a thickness varying with‘ the character of 
the pattern’s formation and size, generally 
the undercut and receding parts and parts 
dif?cult of access being made the thinnest, 
so that, after the necessary cutting, if the lat 
ter is required, their comparatively small 
bulk will allow of their being easily with 
drawn from those parts, vwhile those parts 
easily removed'from the pattern may be made 
comparatively thick, thereby giving greater 

whole; but no parts 
of the mold should be made any thicker‘ than 
is required for the'necessary stability of the ‘ 
mold, and a rib 0, Figs. ,4 and 7, is preferably 
formed on the outer surface of the mold "where 
it is to be parted by'c'utting. The pattern A, 
being ready to be vcoated by the composition‘ 
composing the mold .will if said mold is to be 
composed of caoutchouc or its compounds 
preferably be given a coating of this compo 
sition, made liquid by its proper‘solvent- or 
solvents, this coating,‘ which can be applied 
either by brushing it on the pattern or by dip 
ping the pattern into it, being so thick that 
when it is dry'or its'solvents are evaporated 
as to give the entire pattern,- and especially 
its receding‘ parts, a- tenacious ?lm to_- which‘ 
the future ‘layers of the plastic caoutchouc. 
compound will adhere. When the solvents 
of the liquid coating have evaporated suf? 
cie'ntLy to permit of the handling of the pat 

l 

sheet can be placed it 
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tern, it will be found that this. coating while 
of a sticky nature will not leave the surface 
of the pattern when the latter is handled care 
fully. The main coating which is to form 
the mold is now applied. This may be what 
is known to workers in caoutchouc .com 
pounds as “unvulcanized-mixed sheet,” or 
it may be a plastic unformed mass or a thick 
liquid, or all three of the above combined, 
which when vulcanized will form an elastic 
body, any of these forms of the compound be 
ing suitable for use if the vulcanization is to 
be by heat, the mixed sheet, however, being 
preferred or predominating in its vcombina-_ 
tion with the-uuformedmass of thick liquid. 
A sheet of the required thickness is out 
into strips or pieces'of the desired size and 
form and» applied to. the pattern,vthe ‘sheet 
being either in its normal or unstretched con 
dition or stretched, as the. occasion requires. 
It will generally be found that in covering‘ 
the varying surfaces of-a complex form the 
‘concave surfaces will require the caoutchouc 
compound to be a _ 

state, the ?rst-applied liquid ?lm holding it 
pplied in an unstretched 

in place, while surfaces that are convex in 
form will permit of the compound being ‘ap 
plied eitherstretched or unstretched, and of 
ten times the combination 6f stretched and un 
stretched compounds applied-to convex sur 
faces in different layers is’ found to be very 
desirable. If in‘the case of a concaved sur-‘ 
face the com pound is stretched when applied, 
it will have a tendency to draw away from 
the surface on account ‘of its elasticity, the 
liquid ?lm ?rst applied not being strong 
enough to hold it 
sult in a space being left between the sheet 
and the surface ofthe pattern. . vIf close con-4' 

, tact with‘ the surface is not secu red and» an 
air-space of any great extent is formed, no 
good results can be expected.v 
in placing the pieces or s'tripson the pat 

tern care must be taken to see 
are perfectly made and that there are no open 
spaces left between joints or layers. The 
joints are not di?icult to make, for the nat 
ural tendency of the rawcmnposition is to 
cement itself together, and one layer of the 

pon another until any 
required thickness is secured, its power .of 
cementation makin ( 

homogeneous'mass if they are brought inti~ 
mately together, or, 
subsequent liquid coatings can be applied to 
the different layers oftentimes with good ef 
foot, as the manipulation of the different 
layers by the bands will sometimes lessen 
their adhesiveness. 
In the case of a com plexpattern'such as we 

are considering the number of layers or thick- ' 
ness of layers applied will be in accordance 
with the character of \the formation of said 
pattern, someparts of it having, preferably, a 
thin coating, while others parts have to be 
made thicker. 

While it is desira\ble to make'the ‘mold no 

that all joints ' 

g the different layers a 

70 

75 

85 

99 

95 

too. 

in place, and this will re- ' 
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p . pattern which forms an open 
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, parts are not made solid and are cut. 

thicker than is necessary to give it its proper 
stability and its required elasticity, still the 
proportions of thick and thin coatings must 
vary considerably on account; not only of the 
formation of the pattern, but also of its size. 
Generally in the undercutor receding parts 

it is desirable to make the mold so thin that, 
considering its elasticity, it will withdraw in 
these receding parts without fracturing the 
most delicate substance that may be cast in 
it and at the same time haverigidity enough 
to withstand the pressure of the material used 
in forming the reproduction of the pattern 
without getting out of shape, while in those 
exterior parts of the pattern from which the 
mold can be easily removed the mold may be 
made comparatively thicker, thereby making 
it as a whole more rigid and capable ofqre 
taining its proper form‘, as shown in Figs. 3 
and 6. ‘ ' 
The portions of the mold B within the open 

spaces of the pattern A, as seen at D’ D”, 
Fig. 2, cannot be made solid, as it would be 
impossible to withdraw the mold at these 
parts without fracturing the mold or its con 
tents. Therefore those parts of the pattern 
which form an open spacesuch as seen at 
b’, Fig. 1, should be covered with as thin a 
layer of the rubber compound as the neces 
sities of the case will allow, and after vulcani 
zation when these abutting surfaces are out 
and separated to allow of the withdrawal of 
the pattern from the mold these parts, as seen 
at D’,.Figs'. 4 and 5, being hollowand com 

' paratively thin and elastic can be so manipu 
lated as to withdraw easily through-the sinu 
ous' passages 
the large open space; but in that part of the 

space .such as 
seen at b3 and b", Fig. l, the adjacent walls 
of themold may be connected by making the 
mold solid, and these spaces, as seen at.D 
and D4, Figs. 5 and 6, providing these parts 
of the pattern are so formed that they will 
allow of these solid parts of the mold to be 
cut and withdrawn when separated without 
‘danger to that portion of the pattern or re 
production. Such solid connecting parts are 
desirable, as they make the mold more rigid 
and. hold the parts in their natural relative 
positions, and when ‘out or split vertically 
into longitudinal sections they avoid the dan 
ger of leakage, which would exist when such 

It-also 
allows of a simpler form of sectional casing. 
In the formation of this solid con necling part 
it should be made no thicker than the neces 
sities of proper rigidity require and yet thick 
enough to allow for the necessary splitting of 
the parts, as above mentioned. 

~ . It is better generally to give the whole sur 

65 

face of the pattern A a single coating of the 
sheet before attempting to increase the thick-I 
ness of those parts that it is necessary to 
make thicker. The operator after a little ex 
perience will soon recognize-the necessary 
treatment of the pattern and will ?nd when 

through which they enter to 

i'visable in many cases to 
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he understands the great possibilities of the 
manipulation of the caoutchonc compounds 
that the most intricately-formed pattern is 
easily covered. 

While'I preferably ‘make the mold B en 
tirely of an elastic caoutchouccompound 
that is, pure caoutchouc'with its necessary 
ingredients to form 'a perfectly vulcanized 
elastic compound, said compound being con 
sidered the best for a mold of ‘small or mod 
erate size and which while being more costly 
has more elasticity and resistance to the ac 
tion of those chemical substances that may 
be cast in it——yet in some instances, and es 
pecially where the mold is of a large size or 
extreme elasticity is not necessary or it is 
desired to economize in the use of the above 
caoutchouc compound, the said compound 
may have mixed with it anyrequired adul 
terant or the mold may be made of a facing 
of either of, the above, and the caoutchouc 
compound may be backed in any or all of its 
parts with any suitable strengthening or sup 
porting medium, such as a ?exible fabric, 
or it may he faced with any caoutchouc com 
pound, as above, and a suitable strengthen 
ing or supporting material added and then 
another backing of any of the above caout 
chouc compounds applied to this, 
if the vulcanizing medium to be employedtis 
of a nature that will be absorbed by the 
?exible fabric, and thereby detrimental to the 
mold. In this combination of layers of dif 
ferent materials the liquid caoutchouc com 
pounds previously mentioned should be freely 
used between the layers in order to make as 
homogeneous a body as possible. 
As it is a very important matter that the 

molds shall be properly ?lled, it is found ad 
add to the mold 

proper an extension B’, which forms a pour 
ing-head. ‘ 
The size, form, and location of the pouring 

head B’ may vary with each mold, and it 
should be made to connect with the least con 
spicuous part of the pattern, which is gener 
ally the base of the pattern, if it has one. In 
some cases it may be found desirable to have 
two or more pouring-heads in connection with 
the mold, and these may be connected by a 
proper channel, if desired. 
To form the pouring-head B’, any suitable 

pattern A’ of the required size and form is so 
cured to that part of the main pattern A 
upon which the pouring-head is to be located, 
this being best done when that part of the 
pattern which the pouring-head is to join has 
had at least one coating of the material form 
ing the mold. The form is ‘then held to the 
pattern, and the material forming the mold 
is then continued on over the form until it 
has received its proper coating‘, and it is now 
treated as part of the pattern. _ , 

It may be found desirable'to divide the pat 
terns into sections in order to cover all the 

especially 
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parts with the caoutchouc compound. When ' 
these separated parts are uniformly covered, . 
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35 of the pouring-head which is 

50 elastic mold in- all its parts, 

55 for purposes of reproduction, 
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they are broughtv together again in their 
proper positions and fastened by the addi 
tion of some of the compound, and when the 
pattern and all its parts are joined again in 

5 their natural relative 
ized. ' 

When it is desired to make amold having 
both the contour of the interior as well as the 
exterior of the pattern and the interior is so 

Io formed that the cno'utchou'c compound can be 
conveniently applied, the interior may-be 
treated in the same way as above and aneg 
ative of the interior thus secured, either at 
tached or‘unattached to the exterior of the 

IS negative, as~desired, as illustrated in Fig. 8. 
The moldcovering the pattern being ready 
to be vulcanized is placed in the vulcanizing 
apparatus, preferably such as that described 
‘in the application for patent ?led by me on 

20 December 12, 1903, Serial No. 184,945, and 
vulcanized by the process set forth in the ap 
plication alluded to in the ?rst part of this 
speci?cation or by any other suitable vulcan 
izing process. 
As certain stages of vulcanization by heat 

result in the mold becoming very soft and. 
plastic, care should be taken in placing the 
mold in the'vulcanizing-chamber to'see that 
the softened mold will not be forced out of 

30 its proper position by the weight of the in 
. closed vpattern pressing it upon the bottom or 
sides ofthe vulcanizing-chamber or anything 

' else which would‘ force it out of shape. 
Generally the mold can rest upon that part 

left uncovered; 
but where a mold has no such place that 'is 
practical to support it then it may be fas 
tened at the bottom or suspended by a wire‘ 
from'the top of the vulcanizing-chamber,(this 

4o>will depend-upon the vulcanizing medium 
employed,) said wire being fastened to some 
suitable part of the pattern and passing 
through the mold. 
After vulcanization is secured and when-' 

45 the. mold is cold and set and in its normal 
vulcanized condition ‘it should not be cut or 
removed from the pattern until the 
ing-casin'g E has been formed. 

It is- a matter of great importance that the 
and especially 

in ‘those parts that have been cut and sepa 
lra’ted, should be brought together easily and 
held securely in their normal relative posi 
tions when the mold is. being manipulated 

and there are 
often many out and divided parts'in the in 
terior of the mold, such as D D’ D2 D3, to 
which access is di?icult and which cannot be 
brought exactly together and held-securely 

60 in the absence of an outer supporting-casing. 
Such casing, however, forms the subject of 
my divisional application, ?led December 11, 
‘1903, Serial No. 184,789, and a detailed de 
scription of such casing and the method of 

65 making the same will be unnecessary. 
The supporting-casing E may be made of 

plaster-of-paris or other suitable material, 

positions it is vulcan 

be reproduced in the mold. 

support-_' 

which is cast around the mold while-it is still 
on the pattern. This supporting-casing E is 
made in two or more parts E’ E2, depending‘ 
upon the shapeof the mold. The undercut 
portions e e’ e2 are ?lled, as fully ‘described in 
the companion application referred toabove. 
After the supporting-casing E is set it is 

removed, and the mold is cut at the points 
desired,‘ so that the patterncan be withdrawn 
from the mold. After the pattern is removed 
the mold can he closed and the supporting-' 
casing secured in position, so as to properly. 
support-it when duplicates of the pattern can 

In some instances where certainof the parts 
of the mold are made rigid enough not to re-~ 
quire additional support a skeleton casing 
may be suf?cient to support those parts that 
require strengthening, and where a mold can 
be made so rigid as to retain its proper form 
when being ?lled by the composition forming 
the reproduction the casing E or other extra 
means of support. and retention can be dis 
pensed with, and- the mold can be kept closed 
in its normal position by pins, clasps, or wrap 
pings. , 

The mold is not cut'necessarily into inde-' 
pendent pieces, but is so cut that the pattern 
can' be readily removed. vThe mold, asill/iis 
-trated in the drawings, Fig. 5, is cut at ‘i 11, 
and cuts or openings are especially necessary 
in the form shown, these cuts being made at 
D D’ D2 D3 D4 in Fig. 5 and D D’ in Fig 3, 
the necessityfor such openings arising not 
only from the limitations of the'elasticity of 
the mold, but on account of the intricate form 
of the pattern, its form making it a physical 
impossibility to remove the mold without cut 
ting it in certain of its parts-for instance, 
the part-that ?lls the opening b’‘, Fig. 1, be 
tween the-arm and the body, where the mold 
is made solid, and b’, Fig. 1, where it is made 
hollow. When the mold is being formed in 
its unvulcanized state, account should be 
taken of where these cuts or openings must. 
eventually be made. . _ 

When, as in some cases, it is desired to 
bring two or more parts of the composition 
forming the mold together, as seen at D and 
D‘, Fig. 5, with the intention of eventually 
separating them after vulcanization, they 
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may be separated after vulcanization by lit- _ " 
tle or no cutting it when placing the parts 
together before vulcanization a thin coating 
of soapstone or a thin metal leaf‘ is placed'be- ' 
tween them‘. This plan is often convenient, 
as in forming the mold it is more plainly 
seen where the future divisions should be 
made than after the mold is completed. 

It is often desirable to form a'rib c, of rub 
ber, on that part of the mold that it will after 
ward be necessaryvtovcut, especially .in those 
parts of the mold‘ which have thin walls, as 
the cut parts should be‘ as thick as they can be 
conveniently made in order to prevent leak 
age. Also parts of the mold .may be made 
solid in the ?rst place, and after vulcaniza 
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tion these parts may be cut out or burned 
out to the required thickness, and the. mold 
.can be cut and trimmed in any other desired 
manner after vulcanization, or the, interior 
or matrix may be cut and altered and parts 
removed, as desired. _ 
There are some few cases where it may be 

necessary on account of the large size of the 
mold or its exceptionally intricate form to 
cut and divide the mold after it is ?nished . 
into two or more independent sections for 
convenience of handling. The mold can 
also‘ be constructed in as many separated 
parts or independent elastic sections as de 
sired, thereby forming a sectional elastic 
mold. The-construction of the same, how 
ever, is more dif?cult and costly than the 
construction of a single or unitary mold, as is 
also the future or ultimate use of it. Con 
sequently in most instances I prefer to use a 
single mold cut or slit only sufficiently to al 
low it to to be opened for the removal of the 
original and its reproduction, but not sepa 
rated into independent individual sections. 
By the use of the words “cut” or “slit” I 

mean to imply ?rst a cut or slit which causes 
an opening in the mold, as at i, Figs. 2, 5, 
and 6, one or more of the extremities of. the 
said cut or slit remaining united, and, sec 
ond, a cut or slit which causes an opening in 
the mold, as at D D’ 1)2 D3, Fig. 5, said open 

‘ ing causing a complete division of the parts 
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cut in all their extremities,‘ but not separating 
the mold into independent individual pieces, 
the parts divided remaining in close associa 
tion through their adherent parts,which unite 
them and which bring these out parts to their 
natural relative position again when the mold 
is closed and in its normal state. 

After the mold is removed from the pat 
tern it should have any number of small 
vent-holes pierced through it that may be 
found necessary to allow for the escape of air 
in any space where it would be inclined to 
collect when the mold isbeing ?lled with the 
composition used in making the reproduction. 

- In some cases where the composition of the 
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material used in making the reproduction is of 
a weak nature and. there are delicate parts 
which might be easily broken in the removal 
of the mold therefrom the chance of fractur 
ing is much lessened by giving'the interior 
surface or matrix of the mold a very thin 
coating of Vaseline or equivalent substance. 

with ‘a sti? brush of a 
size that will carry the Vaseline into all the 
details of the matrix. _ This coating also has 
other advantages. Thus in pouring a fused 
substance into the mold it will prevent the 
formation of the very small air-bubbles which 
sometimesform on the surface of the repro 
duction if the coating is not used. The for 
mation of such bubbles may be prevented 
also by thoroughly drying the interior of the 
mold before the formation of the reproduction 
therein. 

‘ head is not always ‘necessary, 

748,996‘ 

The mold being closed and held closed by 
suitable means, such as the sectional casing 
described, the reproduction is made by pour 
ing into the mold the material G, Fig. 7, de 
sired either in a liquid, semiliquid, or fused 
state, or the material may, if in a plastic con 
dition, be worked in by hand if the form of 
the mold will permit it, or if the mold will 
not permit of the hand being used in ?lling 
it then it may be ?lled by any other suitable 
means. The mold being ?lled in all of its 
parts, the material G, forming the reproduc 
tion,if necessary,is permitted toset or harden, 
and the mold 13 is then released from its sup 
porting medium, 
the reproduction, which will be a perfect fac 
simile in form of the original pattern. 

The process of forming the reproduction in 
the mold forms the subject of my divisional 
application ?led December llth, 1903, Serial 
No. 184,788. There are some reproductions which may 
have certain of their parts made from mate 
rial different from that which forms the main 
part of the reproduction. In this case a sec 
tional elastic mold can be more conveniently 
used in order to insert the material. ' 

In the formation of a solid product many 
of the materials used are apt to be those that 
would shrink in cooling, setting, or drying. 
Hence the pouring-head B’ is ?lled and the 
mold is kept full during the setting and 
shrinking of the material by the surplus ma 
terial contained in the pouring-head. This 
applies mostly .to materials used in a liquid 
or semiliquid state; but where a mold is to 
be ?lled ,by a thick plastic mass the pouring 

_ especially if it 

is not to hold a core in its reproduction; but 
it is generally desirable to have a pouring 
head, as‘ the mold can then be used for either 

purpose. 
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The pouring-head should be located or at- ‘ 
tached at that part of the mold where a core 
may be most easily inserted, if a core is used, 
or if more than one pouring-head is used one 
or more may be used for ?lling and the others 
used for the introduction of the core, the size, 
form, and location of the core-irons varying 
with‘ the pattern. - 

, If the core-irons are to pass completely 
through the mold and to extend for adistance 
beyond the exterior walls, the ?tting of the 
core-irons to the mold and the proper joints 
are madevafter the mold is removed from the 
original pattern and the shape‘ and size of the 
required ‘core-irons are known. 
_When, a mold~has been made without a 

pourin -head and in its manipulatiop the 
necessity for one arises, a substitute one 
on the'mold can be constructed of any suit 
able material on that part of the sectional 
casing out of which the ‘mold opens. 

' In some cases the mold may be formed over 
a ?at pattern, and after'removal from the pat‘ 
tern it may be bent so as to produce a mold, 

ll 
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in which can be cast a solid or hollow form 
other than ?at, thereby obtaining adilferently 
formed product from the original pattern. 

- In .the utilization of the elastic mold, with 
its pouring-‘head, in combination with its sec 
tional casing,as seen in-the sectional view Fig. 
7, it will befound that the pouring-head and 
sectional casing play a very important part 
_in connection with‘ the mold proper in the 

10 production of many of its products, such as 
in the formation of a solid product, which is 
made of a material which will shrink in cool 

_ ing, setting, or drying, or a hollow product, 

is 
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which is formed by the process of pouring the 
material in and out of the mold, and are es 
pecially valuable where the hollow reproduc 
tion is to contain a core with or without its 
proper core-irons, as desired. In the latter 
case the sectional casing can be made to sup 
port the vcore-irons in the most effectual way 

‘ possible‘ while the core is being formed with 
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in therr'eproduction. ‘While the core-irons 
are. not necessary to a reproduction which is 
formed in the elastic mold and constitutes 
the ?nished article, they are necessary when 
the reproduction is to act as a pattern about 
which a mold is to be formed and the repro 
duction from which is --to be hollow. This 
applies mostly to that class of reproductions 
which are made of materials which are not 
easilyfusible, and this class of reproductions 

.1 is one of the most valuable‘results of the 
,_ elastic mold. 

35 
Where it is desired to formv the reproduc 

tion of materials which cannot be cast into 
the elasticmold because the latter-would not 
withstand the degree-of heat necessary to 

' fuse said materials, a solid or hollow repro 
duction-of wax, soft metal, orother fusible 
material is formed in the elastic mold and 

' its pouring-head. This reproduction is then 
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used as a pattern, about which is formed a 
mold of any comparatively inf usible material, 
said mold to beconstructed as a homogeneous 
whole or in sections, as desired. The pat 
tern is thenremoved by melting ‘out or oth 
erwise, leaving the mold in condition after 
it is dried to have cast into it anytma'terial 
desired. f - 

Where a hollow reproduction is required, 
as above, a hollow reproduction of. easily-fusi 
ble material is formed in the elastic mold and 
pouring-head, and a core of the necessary 
quality, with its proper core-irons, is then cast 
or otherwise formed in the reproduction, pref 
erably'while the latter is still within the elas 
tic mold, this core being used in the ?nal 
mold as a core for the ?nal reproduction. 
The pouring-head permits the core to be car 
ried up into it for'any desired distance, which 
distance is generally from one-quarter to 
one-third of the capacity of the pouring 
head, the balance of- the space in the pouring 
head being ?lled with the easily-fusible ma 
terial forming the reproduction and which 
eventually plays thepart of the pouring-head 

_ in the future infusible mold. The reproduc 

tion containing its core is then used as the 
pattern for the infusible mold in which the 
?nal reproduction is to be cast, said mold be 70 
ing constructed as a solid or homogeneous 
whole or in sections, as desired. It‘ the for 
mer construction is adopted, the core, with 
its propercore-irons, will form, with'this mold, 
a complete and substantial \vhole when the 
?rst-formed reproduction is removed or melt 
ed out and which results in the required space 
being formed fora facsimile reproduction of 
the original object. ' t 

In some‘ cases av hollow reproduction made 
of the easily-fusible material and without a 
core may be used about which to form an‘in 
fusible mold, and the core, either with or 
without core - irons, afterward constructed 
within the reproduction and the fusible mate 
rials then removed. Alsoin some cases a core 
of the proper size and form and with its neces 
sary core-ironsmay be ?rst constructed, pref 
erably, within amold of the proper propor 
tions and then placed within ‘the elastic mold 
and the balance of the space in, the j mold 
then ?lled with the fusible material and the 
reproduction then treated as ‘previously de 
scribed. _ p , " . 

The method of makinghollowcastings and 
the core and easing are fully set forth and 
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claimed in the'applications mentioned above. . 
I claim as my invention 
1. As a new article of manufacture, an elas-“T. 

tic mold, thewalls of which are of varying I00 
thickness, and whose exteriorsurfacefollows ' 
the general contour of the pattern, substan- 
tially as described. - -v 

2. As a new article of manufacture, an elas 
tic mold whose inner surface is undercut and 
whose exterior surface follows the general'con 
tour of said. inner. surface, substantially as 
described. 1 

' 3. As a new article of man ufacture,_an elas 
tic mold, the walls of which .are of varying 
thickness, whose inner surface is undercut 
and‘ whose exterior surface follows the gen 
,eral contour of thesaid inner surface, sub 
stantially as described. 

4:. As a new article of manufacture, an elas-' 
tic mold whose inner surface is undercut and 
'whose'exterior surface follows the general 
contour of the inner surface, said mold be-v 
ing so cuton the parting-line ‘that it can be 
?exed to permit withdrawal of the pattern 
and the-object reproduced in said mold, sub 
stantially as described. , 

' 5. ' Asa new'article of manufacture, an elas 
tic mold, the walIs of which are of varying 
thickness, whose inner surface is undercut 
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and whose exterior surface vfollows the gen- ' 
eral contour of the said inner surface, said 
mold being so cut on the parting-line that it 
can be ?exed to permit withdrawal of the ‘ 
pattern and the object reproduced in said 
mold, substantially as described. ' 

r30 

6. As a new article of man ufacture,asingl_e— ' 
piece elastic mold ofv rubber or other vulcan 
izable material, whose inner surface is under 

. 
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cut and whose exterior surface follows the 
general contour of the inner surface, sub 
stantially as described. _ I 

7. As a new article of manufacture, a sin 
gle-piece elastic mold of rubber or other vul 
canizable material, whose walls are of vary 
ing thicknessand whose inner surface is un 
dercut and whose outer surface follows the 
general contour of the inner surface, substan 
tially as described. ‘ 

8. As a new article of manufacture, an elas 
tic mold formed from a pattern in the round, 
the exterior surface of which mold follows 
the general contour of the pattern, substan-' 
tially as described; ' 

' 9. Asa new article of manufacture, an elas 
tic mold of rubber or other vulcanizable ma 
terial ‘having abutting surfaces within the 
cavity, substantially as described. 

10. As a new‘article of manufacture, an 
elastic mold of rubber or other vulcanizable 
material whose inner snrface'is undercut andv 
whose exterior surface follows the general 
contour of said inner surface, said mold hav 
ing abutting surfaces within the cavity, sub 
stantially as described. - 

11. As a new article of manufacture, an 
elastic mold with parts that are partially sep-, 
arated from the main body of the mold by 
open spaces, said parts‘ beingv connected 
through the open spaces by comparatively 
thin walls constituting supports for the said 
parts, substantially'as described. _' 

12. As a new article of manufacture, an 
elastic mold with parts that are partially sep 
arated from the main body of the mold by 
open spaces and connected through said open 
spaces by comparatively thin wall-s constitut 
ing supports for said parts, said parts being 
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o'pen through the connecting-walls to allow 
for the removal of the pattern, substantially 
as described. _ 

13. As a new article of manufacture, an 
elastic mold of vulcanizable material, having 
a rib on its outer surface through which the 
mold is parted, substantially as described. 
14. 'As a new article of manufacture, an 

elastic mold of vulcanizable material having 
a rib located at the line for division of said 

' mold and divided through said' rib to allow 
removal .of the pattern, substantially asde- . 
scribed. , , 

15. As a new article of manufacture, an 
elastic mold having a pouring-head formed 
integral therewith,substantially as described. 
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16. As a new articleof manufacture, a mold. ' 

of rubber or other vulcanizable material, hav 
ing a pouring-head and internal abutting sur 
faces and partially severed to allow removal 
of the original and reproductions, substan 
tially as described. 

6: 

17. Asa new article of manufacture, a mold ‘ 
of rubber or. other vulcanizable material, the ' 
walls of which are of varying thickness, and 
whose outer surface follows the general con 
tour of the pattern, and provided with a pour 
ing-head, said mold having abutting surfaces 
and partly severed to allow removal of the 
original pattern and the reproductions, sub 
stantially as described. . 

In testimony whereof I have' signed my 
name to this speci?cation in the presence of 
'two subscribing witnesses. 

v I ‘JESSE F. SPENCER.‘ 

vYVitnesses: . ‘ ’ 

WILL. A. BARR, 
FLORENCE HILLMAN; 
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