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MOULDING 

Thomas J. McLeer, Elizabeth, N. J., assignor to Cooper 
Alloy Corporation, a corporation of New Jersey 

Application June 8, 1951, Serial No. 230,556 

9 Claims. (Cl. 22--3l) 

This invention relates to founding or metal casting, 
and more particularly to metal casting in shell molds. 
The preparation of shell molds has been described by 

William‘ W. McCulloch of the Technical Industrial Intel 
ligence Division of the U. S. Department of Commerce 
in FIAT Report No. 1168 entitled, “The ‘C’ Process for 
Making Molds and Cores for Foundry Use,” and since 
that time has been discussed in a number of periodicals 
and has gone into use in this country. The said process 
produces relatively thin or shell-like half molds which are 
usually held together in a box with the gate at the top and 
with the surrounding space ?lled with steel shot or similar 
backing material to hold the two halves together and to 
resist the hydrostatic pressure of the molten metal poured 
into the mold. This method is time-consuming and en 
tails excessive handling of the molds and backing mate 
rials. For rapid production purposes a large investment 
in numerous boxes and a large quantity of shot is re 
quired. 
The primary object of the present invention is to gen 

erally improve the shell molding process. A more‘ par 
ticular object is to eliminate the need for embedding each 
shell mold in a box of steel shot, and to eliminate the 
need for any outside mechanical means for holding the 
half molds together. I have found that the adjacent ?at 
surfaces or parting surfaces of the half molds may be, 
adhered or cemented together with su?icient strength to 
prevent separation of the half molds during the casting 
operation. Moreover, I have found, contrary to expec 
tation and all past belief, that the cavity portion of the 
shell mold, although thin, is nevertheless strong enough 
to resist the hydrostatic pressure of the in?uent molten 
metal without reinforcing or backing the same with steel 
shot or other support means. 

Other objects of the invention are to provide improved 
procedure for bonding together the molded halves; to 
provide a method which will be rapid, convenient, and 
inexpensive; and to provide accessory apparatus which 
may be stored with the regular metal pattern plates and 
used to facilitate practice of my improved process. 
To accomplish the foregoing general objects, and other 

more speci?c objects which will hereinafter appear, my 
invention resides in the method steps and apparatus ele 
ments, and their relation one to another, as are herein 
after more particularly described in the following speci? 
cation. The speci?cation is accompanied by drawings, 
in which: 

Figs. 1, 2 and 3 are schematic sectional views explana 
tory of the shell molding process for making shell half 
molds; 

Fig. 4 is a perspective view showing a ?rst step in the 
practice of my improved method; 

Fig. 5 is a plan view of a half mold after the parting 
surface has been dusted and the stencil removed; 

Fig. 6 is a perspective view showing the assembly of 
half molds; 
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Fig. 7 is a perspective view showing the non-cavity por-' 
tions of the half molds urged together in a press; 

Fig. 8 is a detail showing one method of mounting com 
pression springs on a plate; 

Fig. 9 is a perspective view showing the pouring of 
molten metal through the gate and into the cavity of a 
shell mold; 

Fig. 10 is a perspective view, drawn to smaller scale, 
showing a baking oven and conveyor belt which may be 
employed with the present process; and ' 

Fig. 11 shows the four castings with riser and gate 
obtained from the particular shell mold here illustrated. 

Referring to Figs. 1, 2 and 3, in accordance with the 
shell molding process, one ?rst heats a metal plate 12 on 
which metal half patterns 14, together with any necessary 
risers and gates, are mounted. There are two such plates, 
and the shell produced from each plate fonns one-half 
the mold. The plate 12 is heated to say 350 or 400° F., 
and sprayed with a parting compound. The plate is then 
clamped with the pattern 14 down, on a box 16 contain 
ing an intimate mixture 18 of dry silica sand and thermo 
setting resin powder with a suitable accelerator. The 
thermosetting resin is preferably a phenol formaldehyde 
resin, and the accelerator is preferably hexamethylenetet 
ramine. . 

The assembly shown in Fig. 1 is quickly inverted, as 
shown in Fig. 2, thus allowing the mixture 18 to fall down 
and cover the plate 12 and the patterns 14. On coming 
in contact with the hot plate the plastic powder softens, 
adjusts itself to the shape of the pattern and plate, and 
forms a continuous coating over the entire surface. As 
the material heats up the coating on the plate builds up, 
and after a suitable brief interval, say six seconds, this 
coating may reach a desired thickness of say 1/s". The 
box 16 is then again turned over or restored to its original 
position, as shown in Fig. 3. At this time the excess 
molding material 18 falls away ‘from the soft shell mold 
20, which remains on the plate 12. The excess material 
18 may be used. to make successive shell molds. 

Su?icient heat may be applied at this time to react 
and set the shell mold, but in practice it is more usual 
to now transfer the plate with the coating thereon to an 
oven Where the shell mold is heated at a temperature of 
about 550° F. for a suitable period of, say, two to three 
minutes. This may be done in any suitable oven or appa 
ratus, and one possible apparatus is schematically shown 
in Fig. 10, in which a moving conveyor belt 22 runs 
through a tunnel-like oven 24, the top of which is banked 
with a large number of closely spaced infrared lamps 
26. However, this is not a preferred apparatus for the 
purpose, because if only one metal pattern is available, 
and if it be preferred to heat the shell mold while it is 
still on the pattern plate, this additional heating step may 
be performed in a small stationary oven with no conveyor 
belt. 

. In any eventthe material is cured by heat. Probably 
the accelerator, usually hexamethylenetetramine, liber 
ates ammonia and formaldehyde, and the ammonia acts 
as a basic catalyst for the reaction between the formalde 
hyde and the unreacted phenol in the phenol formalde 
hyderesin. This results in the conversion of the material 
to a hard, insoluble plastic which bonds the sand grains 
together. On being removed from the oven the sand or 
baked half mold is easily stripped from the metal pattern 
plate by means of appropriate lifting pins or other aid, 
for the parting compound initially sprayed on the metal 
pattern plate acts as a lubricant which facilitates separa 
tion. ,The resulting half mold is a thin shell which, 
however, has su?icient strength and stiffness for any nec 
essary handling hereinafter described, and'for the casting 
operation. . ' ‘ 
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One-half mold is preferably provided with tapered 
bosses, and the other with mating recesses or seats, to 
assure accurate alignment of the two half molds when 
they are placed together in face-to-face relation. Such 
seats are indicated at 42 in Figs. 4 and 5. As previously 
mentioned, the prior practice was to assemble mating half 
molds together; to place them in a box of sufficient size; 
and to ?ll the box around the shell mold with steel shot 
prior to the casting operation. In accordance with the 
present invention, however, the half molds are made to 
stick together at their flat or parting surfaces, and the 
casting may be poured without additionally forcing or 
holding the half molds together during the casting opera 
tion. For this purpose a suitable cement or adhesive is 
preferably applied to the parting surface of one half mold 
outside the cavities before adding the other half mold, 
and outside pressure is preferably applied to only the non 
cavity portions of the mold in order to avoid any possi 
bility of damaging the convex or hollow cavity portions 
of the mold. l have found that a most convenient and 
effective way to cement the half molds together is to 
employ a thermosetting resin, and to use an accelerator 
in suitable proportion to control the reaction time, and, 
going even further, to employ the heat retained by the 
half molds as a result of the curing step to provide the 
heat needed to react the thermosetting adhesive. 

Referring to Fig. 4 of the drawing, for a dusting step 
the metal pattern plates are supplemented by a suitable 
stencil shown at 28. This stencil may be made of thin 
laminated wood, or more preferably out of sheet alurni- l 
num. For convenience it may be provided on its upper 
surface with suitable blocks or handles 30. The stencil 
has an outline corresponding to the outline of all of the 
cavity portions of the half mold 26, but the stencil is 
preferably made slightly larger than the cavity portion 
so that the periphery of the stencil will come outside the 
periphery of the cavities by a suitable amount, say one 
eighth of an inch. The term “cavity” is here used broadly 
to include core prints, sprues, risers and gates. 

In the present case the shell mold results in a casting 
of the type shown in Fig. 11. The product being made 
is a cored body, somewhat like a valve body, and four 
such bodies are shown at 32 in Fig. ll. The pairs of cast 
ings are connected by a pair of risers which in turn are 
connected by a runner 34 and thence to a runner 36 and 
sprue 38, it being understood that the cast bodies 32 are 
subsequently broken from the risers and the remaining 
material, which is then re-melted for use in subsequent 
casting operations. 

Reverting now to Fig. 4, it will be seen that the stencil 
28 includes appropriate parts for covering not only the 
main cavities but also the sprue, riser, and gate portions 
of the shell mold. If the casting is cored the stencil pref 
erably covers the core prints. in general it is so shaped 
as to cover all of the cavity or hollow portions of the 
half mold, yet preferably exposes all of the parting sur 
face of the half mold, except for a narrow peripheral 
safety margin of say one eighth inch. 
To help speed the process, and to help assure symmetri 

cal or centered location of the stencil relative to the cavi 
ties therebeneath, one or more pilots may be provided. 
In the present case the stencil includes an extension 40 
having a slightly tapered boss or projection therebeneath 
dimensioned to be received in one of four recesses or 
seats 42 which are anyway employed in the shell molding 
process to insure proper registration of the two halves 
of the mold. More than one such pilot may be employed, 
although in the particular case here illustrated one pilot 
was found adequate. 
The female mold half, that is the one having recesses 

42 rather than projections, is placed with its parting face 
uppermost, and preferably while it is still hot from the 
curing step, and the stencil 28 is placed in position, fol 
lowing which the exposed surface is- coated with adhesive. 
it is here dusted, through a suitable dusting sieve 44, with 
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a mixture 46 consisting of a thermosetting resin, usually 
a phenol formaldehyde resin, and a suitable accelerator, 
usually hexamethylenetetramine, and the stencil is used 
because of the dusting. The stencil 28 is then removed, 
leaving a thin ?lm 48 of resin on the surface of the mold 
surrounding the pattern cavities, as shown in Fig. 5 of 
the drawing. The resin may also be received in some of 
the seats 42, but no resin is admitted to the cavity por 
tions of the mold. 

For the present purpose the temperature of the mold is 
preferably 350° F. or higher, and when the powder comes 
in contact with the hot mold surface it becomes ?uid 
and remains ?uid for an appreciable time, the duration 
of which depends on the plastic composition used, the 
temperature, and more particularly, on the amount of 
the catalyst present. If the casting requires cores, the 
cores are next placed in the lower half mold. The upper 
half mold is preferably added to the dusted half mold 
immediately after removing the same from its pattern 
plate or from the supplemental heating oven, so that it 
too has a temperature of 350° F. or more. It is placed 
on the lower half mold while the dusted resin is still fluid, 
and the two halves are pressed tightly together by suit 
able mechanical means until the resin therebetween has 
cured and solidi?ed. 

In accordance with a feature of the present invention 
the half molds are preferably pressed together at the non 
cavity portions only, and not on the convex or cavity 
portions. In nearly all cases the non-cavity portions are 
simple ?at surfaces, and such is the case in the mold here 
illustrated, but it will be understood that it is not invari 
ably true and essential that the non-cavity portions be 
?at, for, as is well known in foundry practice, special 
cases arise in which it is more convenient to curve, slope, 

" offset, or otherwise vary the parting face between the two 
halves of a mold. It is for this reason that I refer broadly 
to pressing the half molds together at “non-cavity por 
tions.” For this purpose I provide additional auxiliary 
apparatus to supplement the metal pattern plates and 
stencil. More speci?cally, I provide a bottom pressure 
exerting means and a top pressure exerting means which 
are so shaped in relation to the location of the half 
patterns on the pattern plates as to come outside the 
half patterns, or, more speci?cally, to come outside the 
cavity portions of the mold. In the preferred form here 
illustrated, and with reference to Figs. 6 and 7 of the 
drawing, the pressure is preferably applied and distrib 
uted yieldably by means of a large number of individual 
compression springs. For this purpose I employ a bottom 
plate 50 with a suitable number of compression springs 
52 projecting upwardly therefrom, and a mating top plate 
54 with a suitable number of compression springs 56 pro 
jecting downwardly therefrom, the said springs 52 and 56 
being so located on the plates 56 and 54 as to bear against 
the ?at portions but not the cavityv portions of the half 
molds. 

Considering the arrangement in greater detail, I ?nd 
it convenient to provide a special press which in the 
present case comprises a table 58 with a post 6i) carrying 
an arm 62 (Fig. 7) which may be swung out of the way 
about the said post 60. The arm 62 has a cylinder 64 
with a piston operating a piston rod 66 connected to an 
upper platen 68 to which the top pressure plate 54 is 
secured. The springs may be secured to the plates in 
any desired fashion, as by welding the ends to the plates. 
This has been done successfully, but requires care lest 
the temper of the springs be undesirably changed. An 
other way to secure the springs in position is to employ 
a small metal strap 70 (Fig. 8) over the end coil of the 
spring, the said strap being secured in position by suit 
able screw or bolt 72. ' 

It will be understood that the bottom plate is ?xedly 
secured in position on the table 58; that the top pressure 
plate 54 is ?xedly secured to the top platen 68; and that 
the parts are superposed in registration when the arm 62 
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of the press is swung into working position. While the 
upper plate is swung out of the way, as shown in Fig. 6, 
the hot dusted lower half mold is placed in position on 
the springs 52. The cores 74 are placed in position unless 
that was done before transferring the half mold to the 
press, and the hot upper half mold 76 is placed over the 
lower half mold. This operation is clearly shown in Fig. 
6, the operator preferably wearing asbestos gloves as 
indicated at 78. Variations in the procedure may be 
made, such as placing the lower half mold on the springs 
52 before adding the stencil and dusting, or on the other 
hand, dusting the lower half mold, adding the cores, and 
adding the upper half mold, all before transferring the 
assembled or closed mold to the press. In general it is 
better not to dust in the press. 
The upper plate is then swung over the lower plate, 

and a suitable valve is actuated to supply compressed air 
or hydraulic ?uid to the upper half of the cylinder 64, 
thereby exerting a desired pressure on the flat or non 
cavity portions only of the mold. Inasmuch as the pres 
sure plates with their compression springs are relatively 
simple and inexpensive compared to the high cost of 
the precision pattern plates employed in the regular shell 
molding process, I prefer to make upper and lower pres 
sure plates for each metal pattern, so that the pressure 
plates, the stencil, and the metal pattern may all be stored, 
shipped or used as a unit. It would, however, be possible 
to employ pressure plates 50 and 54 having a large array 
of threaded holes for universal mounting of compression 
springs in any desired areas thereof, and to thus modify 
the number and location of the springs for each type of 
casting, although, as above indicated, I recommend the 
opposite procedure because the cost of the pressure plates, 
like the cost of the stencil, is minor. 

It may be mentioned that it is not essential that the 
pressure means consist of individual compression springs. 
Pressure members or plates may be cut out in negative 
relation to the stencil shown in Fig. 4, so that the said 
plates will bear against the ?at portions only of the 
mold. However, I recommend and prefer the use of 
individual compression springs or other such yieldable 
arrangement because that provides an automatic com 
pensation for any irregularities in the thickness of the 
sand shell. It also takes care of special cases in which 
the parting surface is not a ?at surface. 

It may be mentioned that the lower compression springs 
52 are preferably each disposed directly beneath a com 
panion upper compression spring 56, that is, the springs 
are preferably alike in number and disposed in vertical 
alignment, so that when the press is closed the springs 
are directly opposed to one another and are separated by 
only the two solid layers of shell mold. Thus in ideal 
relation the springs not only do not bear against the mold 
cavities, but also do not bear against unsupported areas 
of the mold. However, this matter is not of critical im 
portance, because the springs are yieldable and self-ad 
justable, and the shell mold has considerable strength. 
As already indicated, the thermosetting powder which 

is dusted on the lower half mold is preferably so com~ 
posed as to provide a liquid stage long enough to permit 
dusting; removal of the stencil; addition of the cores; addi 
tion of the upper half mold; and closing of the press. If 
the amount of catalyst or hexamethylenetetramine is too 
low the reaction takes place slowly, and excessive time 
may be required for mechanically holding the half molds 
together until the desired reaction is completed, that is, 
excessive time in the press. On the other hand, if the 
amount of catalyst is too high, the liquid phase may be 
come too short. Indeed, in an extreme case the dusted 
powder may react and set instantaneously on contact with 
the hot mold, thus preventing satisfactory work. I have 
found that a range of from 5 to 10% hexamethylene 
tetramine is satisfactory, depending in each case, of 
course, upon the complexity of the mold, for that affects 
the amount of time required to place the cores in the 
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lower half mold and to add the upper half mold and to 
close the press. 

In the particular case here illustrated, I have found 
thata total force of 1,000 lbs., exerted on pressure plates 
containing over thirty springs each, has proved satisfac 
tory and has resulted in solidly joining the mold halves 
in a relatively short time of from one to two minutes. 
This permits a fairly rapid output of shell molds. 
The pouring of the casting is illustrated in Fig. 9 of the 

drawing. For this purpose it is merely necessary to stand 
the completed shell molds 80, 82 and 84 on edge, with 
the gate portion 86 uppermost. The molds are rested 
directly on the foundry floor, and may be held upright 
in any simple and convenient fashion, as by resting a 
loose brick 88 on each side of the mold. It will be 
understood that no precaution need be taken to hold the 
half molds together, nor to reinforce the cavity portions, 
and the sole purpose of the bricks 88 is to support the 
molds in reasonably upright relation in order to facilitate 
the pouring operation. This is performed in routine fash 
ion by using a conventional ladle 90 of molten metal 92 
carried and controlled by two men holding the usual 
double handles at each end of rods 94. In rapid pro 
duction work a long line of molds may be set up in this 
fashion, the ladle being carried from one mold to the 
next for the pouring operation. 
As so far described the heat for the cementing opera 

tion is obtained by using the half molds immediately after 
they have been cured. This, however, is not essential, 
and if desired the half molds may be permitted to cool, ' 
and may be stored or leisurely inspected, and later re 
heated for the cementing operation. For some complex 
castings with critical requirements such careful inspection 
may be desirable. Any suitable oven may be employed 
for reheating, and one suitable arrangement is schemati 
cally illustrated in Fig. 10, for the half molds may be 
placed on a conveyor 22 which moves through a tunnel 
like oven 24 slowly enough to bring the half molds up 
to the desired temperature above 350° F. by the time 
they half molds leave the oven. They are transferred from 
the discharge end of the conveyor to a suitable dusting 
and assembly station, and then to the press, all as pre 
viously described. 

It will be understood that while I have referred to the 
use of phenol formaldehyde resin, other thermosetting 
resins may be employed such, for example, as the mel 
amine resins and the urea formaldehyde resins. Simi 
larly, while I have mentioned the use of hexamethylene 
tetramine as a catalyst, any suitable catalyst may be 
employed to help control the reaction time. The com 
bination of resin and catalyst is so selected and adjusted 
as to lower the reaction time in order to obtain maximum 
output of completed molds, consistent, however, with 
maintaining adequate operating time to take care of the 
necessary handling operations. ' 
Most plastic manufacturers supply their resin with an 

accelerator. A commercial resin which I have found 
highly satisfactory for the present purpose is Resinox In 
dustrial Resin N o. RM-1128 made by Monsanto Chemical 
Corporation at Spring?eld, Mass. This is a phenol resin 
with about 8 to 10% hexamethylenetetramine accelerator. 
I have used the said resin without alteration. I have em 
ployed other commercial thermosetting resins containing 
less accelerator by adding some accelerator to obtain the 
desired proportion. It is also possible to order a supply 
of thermosetting resin from a manufacturer without any 
accelerator at all, and to then add the desired propor 
tion of accelerator. 

It is believed that the method and apparatus of my 
invention, as well as the advantages thereof, will be 
apparent from the foregoing detailed description. It will 
also be apparent that while I have described the inven 
tion in preferred form, changes may be made without 
departing from the scope of the invention, as sought to 
be de?ned in the following claims. 
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I claim: 
1. An accessory designed to be mounted in a power 

press and intended for use with shell mold parts made on 
metal plates having thereon metal pattern parts of less 
area, said accessory serving to temporarily press together 
and permanently adhere the shell mold parts made on 
said plates, said accessory comprising a bottom plate, and 
a mating top plate, at least one of said plates having a 
substantial number of compression springs projecting 
therefrom toward the other plate, and said springs and 
plates being so arranged as to hear at many points against 
the non-cavity portions but not the cavity portion of shell 
mold parts made on the aforesaid plates. 

2. An accessory designed to be mounted in a power 
press and intended for use with shell mold parts made on 
metal plates having thereon metal pattern parts of less 
area, said accessory serving to temporarily press together 
and permanently adhere the shell mold parts made on said 
plates, said accessory comprising a bottom plate having 
a substantial number of compression springs projecting 
upwardly therefrom, a top plate having a substantial 
number of compression springs projecting downwardly 
therefrom, said top and bottom springs being substantially 
superposed to exert substantially directly opposed pres 
sures, and said springs being so located on said plates as 
to bear at many points against the non-cavity portions 
but not the cavity portion of shell mold parts made on 
the aforesaid plates. 

3. An accessory designed to be mounted on a power 
press and intended for use with shell mold parts made on 
metal pattern plates having thereon metal pattern parts of 
less area, said accessory serving to temporarily press to 
gether and permanently adhere the shell mold parts made 
on said pattern plates, said accessory comprising a bot 
tom pressure plate, a top pressure plate, and yieldable 
means associated with said pressure plates to bear yield 
ably at many points on the mold parts outside the cavity 
portion, said means being yieldable at one point relative 
to another and covering most of the area outside the 
cavity portion so that the yieldable means bear against 
the non-cavity portions but not against the cavity portion 
of shell mold parts made on the aforesaid plates. 

4. For use in a foundry making shell molds by means 
of heatable shell mold pattern plates each with a metal 
pattern part of less area, in combination, a power press, 
and an auxiliary adhering device mounted in said power 
press and designed to be used in association with said 
pattern plates, said auxiliary adhering device comprising 
a bottom pressure exerting plate mounted on the lower 
part of the press, a top pressure exerting plate mounted 
on the upper part of the press, and yieldable means as 
sociated with said pressure plates to bear yieldably at 
many points on the mold parts outside the cavity portion, 
said means being yieldable at one point relative to an 
other, and covering most of the area outside the cavity i 
portion, so that when the power press is used to press 
shell mold parts together when permanently adhering 
them, the pressure exerting means bear against the non 
cavity portions but not against the cavity portion of the 
shell mold parts. 

5. For use in a foundry making shell molds by means 
of heatab‘e mold pattern plates each with a metal pattern 
part of less area, in combination, a power press, and an 
auxiliary adhering device mounted in said power press and 
designed to be used in association with said pattern plates, 
said auxiliary adhering device comprising a bottom pres 
sure plate mounted on the lower part of the press, and 
a mating top pressure plate mounted on the upper part 
of the press, at least one of said pressure plates having a 
substantial number of compression springs projecting 
therefrom toward the other pressure plate, said springs 
and pressure plates being so arranged in relation to the 
location of the pattern parts on the pattern plates as to 
exert force outside the pattern parts but not on the pattern 
parts, and to cover most of the plate area outside the 
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pattern parts, so that when the power press is used to 
press shell mold parts together when permanently adher 
ing them, the compression springs hear at many points 
against the non-cavity portions but not against the cavity 
portion of the shell mold parts. 

6. For use in a foundry making shell molds by means 
of heatable metal pattern plates each with a metal pat 
tern part of less area, in combination, a power press, 
and an auxiliary adhering device mounted in said power 
press and designed to be used in association with said 
pattern plates, said auxiliary adhering device comprising 
a bottom pressure plate with a substantial number of 
compression springs projecting upwardly therefrom 
mounted on the lower part of the press, and a mating top 
pressure plate with a substantial number of compression 
springs projecting downwardly therefrom mounted in 
the upper part of the press, said top and bottom springs 
being substantially superposed to exert substantially 
directly opposed pressures, said springs being so located 
on said pressure plates in relation to the location of the 
pattern parts on the pattern plates as to come outside the 
pattern parts, so that when the power press is used to 
press shell mold parts together when permanently adher 
ing them, the compression springs hear at many points 
against the non-cavity portions but not against the cavity 
portion of the shell mold parts. 

7. in shell. molding, the method of making a shell mold 
from previously made shell mold parts having ?at por 
tions outside of a. mold cavity portion of substantial 
dimension, which includes applying an adhesive to the ?at 
portions of a shell mold part outside the cavity portion, 
adding the other shell mold part, rising a power press 
to apply simultaneously at many point a substantial out 
side yieldable pressure distributed over substantially all 
of the ?at non-cavity portions of the mold but not the 
cavity portion, and thus adhering the ?at portions of the 
two mold parts to effect a sufficiently secure bond to 
make the mold self-supporting. 

8. in shell molding, the method of making a shell 
mold from previously made shell mold parts having 
?at portions outside of a mold cavity portion of sub 
stantial dimension, which includes applying an adhesive 
to the ?at portions of a shell mold part outside the cavity 
portion, and adding the other shell mold part, while 
at least one of the shell mold parts is newly made and 
still hot with heat from its own formation, using a 
power press to apply simultaneously at many points a 
substantial outside yieldable pressure distributed over sub 
stantially all of the flat non-cavity portions of the mold 
but not the cavity portion, and thus adhering the flat 
portions of the mold parts to cifect a sufficiently secure 
bond to make the mold self-supporting. 

9. In shell molding, the method of making a shell mold 
from previously made shell mold parts having ?at por 
tions outside of a mold cavity of substantial dimension, 
which includes applying an adhesive to the ?at portions 
of a mold part outside the cavity, while the said mold 
part is newly made and still hot with heat from its own 
formation, adding the other mold part while the said mold 
part is newly made and still hot with heat from its own 
formation, using a power press to apply simultaneously 
at many points a substantial outside yieldable pressure 
distributed over substantially all of the ?at non-cavity 
portions of the mold but not the cavity portion, and thus 
adhering the ‘lat portions of the two mold parts to effect 
a sufficiently secure bond to make the mold self-support 

mg. 
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