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12 Claims. (CI. 18-45) 
This invention relates to hollow articles and, 

more particularly, to such articles as pipes, pipe 
fittings and the like. In my prior Patent No. 
2,003.232, granted May 23, 1935, there is dis 
closed and claimed a method of making an arti 
cle of this class which is composed of fibrous ma 
terial and an associated binder, and the walls 
of which fo! in a contiguous, homogeneous, co 
herent structure free of lines or planes of cleav 
age and unifornly massed by intermingling and 
coherence of its constituent fibrous material and 
the binder. In the method of the said patent, the 
desired article is formed by first preforming at 
least one part of the article with loose, ragged 
edges and then building up the remainder of 
the complete preform of the article in a manner 
to cause interrininging of the fibrous pieces at the 
Said loose ragged edges So that an article of the 
character above mentioned is obtained. In my 
Copending application, Serial No. 19,276, filed 
May 1, i935, the improved article obtained by the 
nethod of iny said patent is clained. 
The present invention has for its principal ob 

ject the provision of a novel method of forming 
the said article, which method is in the nature of 
an improvement over that of my prior patent 
above mentioned. The present, method eliminates 
the necessity of preforming the article or any part 
thereof, which is required in the method of my 
said patent. By means of the present method, it 
is possible to mold the material of which the arti 
cle is to be formed directly about a core, at the 
same time obtaining uniform distiibution and 
density of the material about the core so that tha 
finished product has the desired characteristics 
above mentioned. It has been the practice in the 
past to use a fusible core in the molding of hol 
low articles, but in all prior methods of which I 
an aware, it has been necessary to preform parts 
of the desired article, and in the practice of all 
such prior methods, except that of my said priol' 
patent, theire have been obtained in the finished 
article undesirable lines of planes of cleavage at 
the junctui'e of the pieformed parts. This Weak 
ens the article aid, in the case of an article Such 
as a pipe fitting which is Subjected to excessive 
stress at the threaded portions, the tendency is for 
the weakened article to fracture. This led to 
the invention disclosed in my Said patent. By the 
present method, however, there is provided a 
novel method and apparatus and a novel "knock 
down' core which conjunctively make practical 
the molding of the article about the core in a Sin 
gie operation and without the necessity of pre 
forming any part of the article, 

Although the invention is applicable generally 
to the manufacture of hollow articles, Since a 
pipe fitting is a very good exampie of the articles 
which may be made by practicing the invention, 
I have chosen to illustrate and describe the in 
vention in detail with reference to a T pipe fitting. 
The invention may be clearly understood, there 
fore, by reference to the accompanying drawings, 
in Which 

Fig. 1 is a perspective view of one of the core 
parts employed in accordance with the invention; 

Fig. 2 is a perspective view of another of the 
core partS; 

Fig. 3 is a perspective view of still another core 
part; 

Fig. 4 is a perspective view of a further core 
part; 

Fig. 5 is a perspective view of one of the parts 
of the core mold; 

Fig. 6 is a sectional view taken through the core 
mold and the assembled core therein; 

Fig. 7 is a similar view showing the core after 
compietion thereof; 

Fig. 8 is a transverse sectional view taken along 
line 8-8 of Fig. 7; 

Fig. 9 is a perspective view of the completed 
COre; 

Fig. 10 is a sectional view of the final mold with 
the complete core therein illustrating the molding 
method; and 

Fig. 11 is a similar view illustrating the method 
at a later Stage. 
The present invention contemplates broadly 

the use of any fibrous material and an asSO 
ciated binder which may be found Suitable. 
Preferably, however, small pieces of cotton base 
fabric impregnated with synthetic resin of the 
phenolic type and, more especially, phenol-for 
maldehyde resin is used. Other fibrous materials 
which are applicable for use are asbestOS in 
fibre or paper form, Wood pulp, paper, etc. The 
choice of the particular fibrous filing material 
will be guided in any instance by the use for 
which the article is intended. Where the great 
est possible strength is the controlling factol', 
small pieces of fabric are employed. In any 
case where the finished article is to be subjected 
to corrosive action such as that of chemical 
action, there should be associated With the 
fibrous filling material Sufficient resin to protect 
the material from the corrosive action and to 
give a strong unitary article. In the case of 
cotton base fabric, there is preferably associated 
with the fabric approximately 45% to 50% of 
resin. The cotton fabric is preferably the resin- 5 
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impregnated waste material resulting from the 
manufacture of laminated products, cut into 
suitable size. For example, the resin-impreg 
nated fibrous pieces may vary Widely in size 
from 6 inch at the Smallest width up to one 
inch at the greatest width. If in a particular 
instance the amount of resin associated With 
the fibrous filling material is not sufficient to 
bring the resin content up to the desired amount, 
powdered resin in sufficient amounts may be 
added. Regardless of the type of fibrous filler, 
the resin content of the finished article is pref erably in the neighborhood of 45% to 50%. 
The type of binder most applicable is a syn 

thetic resin either of the thermo-setting or ther 
no-plastic type. The particular binder chosen 
is governed by the use for which the article is 
intended, and in the case of pipes or pipe fit 
tings used to transport corrosive material, a 
binder may be used which is chemically inert 
to the material to be transported. While phe 
nol-formaldehyde resins are preferable for the 
transportation of acids, polybasic-acid-polyhy 
dric-alcohol and urea-formaldehyde resins are 
applicable for use for special purposes. Aniline 
formaldehyde resins of the infusible thermo 
plastic type are especially applicable for the 
transportation of alkaline solutions. In making 
the article of the present invention, the tem 
perature, pressure and time conditions are se 
lected which are applicable in conjunction with 
the particular resin. Hereinafter the invention 
Will be described with the use of phenol-formal 
dehyde resins as illustrative. 
As Well known, phenolic resins exist in an 

initial or soluble and fusible stage and in a final 
or insoluble and infusible stage. The conver 
Sion of the resin from the initial to the final 
Stage may be effected by heat or by heat and 
preSSure. 

Referring now to the drawings, Figs. 1 to 4 
Show the parts of a “knock-down' core which 
Inay be employed in accordance with the present 
invention in the manufacture of a T pipe fitting. 
The parts are shown in such relation to one 
another that their assembly may be clearly en 
visioned from the following description. The 
parts shown in these figures are all formed of 
Some relatively infusible metal or alloy, such 
as Steel. In Fig. 1, there is illustrated a body 
part f and in Fig. 2, there is illustrated a second 
body part 2, these parts being adapted to be 
brought into cooperative relation with one an 
Other to forma a T-shaped core body of the 
proper shape and size for the particular fit 
ting. The main portion of the body part is 
preferably provided with longitudinal corruga 
tions 3 on its outer surface and this portion is 
of Smaller dimension than the desired completed 
core for a reason which will appear hereinafter. 
The opposed ends 4 of the body part are of 
Smaller diameter than the main portion and 
these ends are adapted to support the threaded 
parts 5, one of which is shown in Fig. 4, it being 
understood that two of these parts are provided, 
one for each of the ends 4. The parts 5 are 
adapted to fit slidably and Snugly over the ends 
4 of the body part . The main portion 6 Of 
each of the threaded parts 5 is threaded as ill 
lustrated and conforms in contour With the 
threaded Surface which it is desired to provide 
internaily of the ends of the desired finished 
product. These threaded parts 5 are each pro 
vided with an integral nut portion 7 by means 
o: which the parts may be removed from the 

2,079,898 
finished article as will be explained hereinafter. 
The second body part 2 has one end 8 formed 

as illustrated to cooperate with the serrated 
portion 3 of the body part . To this end, the 
end 8 of the body part 2 is provided with ser 
rations 9 which are complementary to the ser 
rations 4 so that the two body parts may be 
interlocked one with another as seen in Fig. 8. 
It will be seen that the body part 2 may be 
moved longitudinally of the body part i to ob 
tain the proper relative positions of the two body 
parts. The portion 8 of the body part 2 is of 
smaller dimension than the desired complete 
core for a reason which will be explained 
presently. 
The other end of the body part 2 is of 

Small diameter and is adapted to receive a 
threaded part f which is similar in all respects 
to the threaded parts 5 and is provided to form 
the third threaded portion of the desired T fit 
ting. 

Referring now to Figs. 5 to 9, in Fig. 5 there 
is illustrated one of the parts 2 of a two-part 
mold, the mold being shown in assembled form 
in Fig. 8 which shows the other part 3. These 
two mold parts are similar and are provided 
With interlocking pins and recesses. The mold 
part 2 is provided with the tapered pins 4, 
While the mold part 3 is provided with recesses 
5 adapted to receive the pins 4. The mold 
part 3 is also provided with an opening 6 
through which fused metal nay be poured as 
described hereinafter. 

It will be seen from Fig. 5 that the mold parts: 
are provided with recesses ti which are adapted 
to receive the threaded portions of the threaded 
core parts 5 and , and there are also provided 
recesses 8 which are adapted to receive the nut, 
portions of the threaded core parts and recesses, 
9 which are adapted to receive the extending 

ends 4 and of the body parts of the core. 
In practicing the method of the invention, the 
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first step is to assemble the core parts illustrated . 
in Figs. 1 to 4 and to place these assembled parts: 
in the core mold. Obviously, this may be done 
by first placing the assembled parts in one-half 
of the mold, for example the mold part 2 shown 
in Fig. 5, and then applying the other half of 
the mold. It Will be understood that the two 
mold parts may be secured tightly together by 
any suitable means such as a clamp. The core 
mold With the assembled core parts therein is; 
shown in Fig. 6. The internal contour of the core 
mold about the portions 3 and 8 of the core parts, 
and 2 conforms in shape with the desired 

completed core. 
A metal of relatively low melting point, for 

example 450° to 500 F., such as lead, is then 
poured through the opening f6 into the space 
20 surrounding the portions 3 and 8 of the solid 
core parts. When allowed to harden, this metal 
builds up the body of the core to the desired 
shape and dimension and, at the same time, it 
secures the assembled core parts together. The 
Serrations of the portion 3 hold the lead or like 
metal securely and prevent this relatively soft 
metal from sliding off the core parts. The com 
pleted core prior to removal from the core mold 
is shown in Fig. 7, the molded or cast metal being 
shown at 2. After this metal has hardened, 
the parts of the core mold are separated and the 
completed core is removed. The completed core . 
is shown, after removal from the mold, in Fig. 9. 
It Will be seen that this core... conforms in shape 
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2,079,893 
with the internal surface or surfaces desired in 
the finished article. 

Referring now to Figs, 10 and 11, there is illus 
trated the molding of the desired article which, 
of course, constitutes the essential part of the 
invention. The mold used for this purpose may 
comprise a hollow ring or outer casing 22 and a 
Split tapered mold 23, the complementary parts 
of which are adapted to fit snugly within the ring 
or casing 22 in well-known manner. The two 
part mold 23 is adapted to receive the completed 
core, as clearly illustrated, and when the core is 
in place in the mold, there is provided a space 24 
which conforms in shape and dimension with the 
Walls of the desired article. It Will be seen that 
the ends 4 of the solid core part , and the nut 
portions 7 of the parts 5, are seated Snugly in 
recesses in the mold 23. Thus the end portions of 
the Solid core part Serve to support the com 
pleted core in the mold, maintaining the core in 
proper position throughout the molding recess. 
A sleeve 25 is placed over the extended end 

thus forming an annular reservoir 26 which con 
municates through a narrow annular opening 27 
with the channel-like space 24. An annular plug 
28 is adapted to fit snugly and slidably into the 
annuar reservoir 25. 

Following the method of the invention, after 
the completed core has been assembled in the 
mold as illustrated in Fig. 10, the material of 
Which the article is to be formed is placed in the 
reservoir 26. In the preferred form of the inven 
tion, this material may consist of Small resin-im 
pregnated fibrous pieces as above mentioned. It 
will be understood that the resinous binder is in 
its initial Soluble and fusible stage. The resin 
impregnated pieces may be placed in the reser 
Voir 26 until the Said reservoir is substantially 
filled. The reservoir may be of such size as to 
hold sufficient material to completely form the 
desired article when it is filled With such mate 
rial. 

Pressure is now applied to the material in the 
reservoir by means of the annular plug 28 and the 
material is thus caused to flow through the an 
nular opening 27 into the space 24 about the core. 
The restricted annular opening 27 allows only a 
low rate of flow of material into the space 24 
and thus the process comprises a slow flowing 
of the material into the space 24 and around the 
core. In this manner, the material is distributed 
evenly about the core, the small fibrous pieces 
being interspersed or intermingled with one an 
other, and there results a homogeneous Wall 
structure of even density, as shown in Fig. 11. 
It is important to note that the provision of the 
reservoir 26 and the restricted opening 27 en 
ables the successful attainment of the desired 
object. By the use of these features and the 
particular core structure, it is possible to com 
pletely mold the material about the core in the 
desired manner. Without distorting the core. By 
the use of solid core parts, as above described, 
the core is strengthened or reinforced and is 
capable of withstanding the pressure to which 
it is subjected. At the same time, however, the 
stress or force to which the core is subjected and 
Which tends to distort the core is maintained at 
a minimum by reason of the particular method 
employed. 

After the article is completely molded about 
the core, as shown in Fig. 11, the conversion of 
the resin to its final or insoluble and infusible 
stage may be effected by applying heat in Con 
junction with the pressure of the mold. The 

3. 
temperature Will depend upon the mold pressure 
and the time of the conversion process or vice 
Versa, but in general a temperature of about 
350 F. Will be applied until the phenol-formalde 
hyde resin is completely cured. Of course, in 
any case the temperature should not rise to the 
melting point of the fusible metal of the core. 
It will be understood, too, that the heating step 
Will Wary With Various binders that night be used. 
Preferably, the outer casing 22 is provided with 
a steam jacket 29 having pipes 30 leading thereto 
by which the heating medium may be applied. 
In this manner, the entire mold is very readily 
heated to the desired temperature. Inasmuch as 
the mold is of substantial height, it would be 
impractical to depend upon traversal of the heat 
by conductivity from one part of the mold to 
another and it is, therefore, desirable to employ 
a heating jacket as illustrated. 

After the binder has been completely cured 
and the finished article has thus been produced, 
the said article with the core therein is removed 
from the mold. The threaded parts 5 and 
may be readily removed by unscrewing them 
from the finished article by means of a Wrench 
or the like applied to the nut portions . Suffi 
cient heat is then applied to the fusible metal 2 
to melt the same. This may be done by simply 
directing a torch fiane onto the fusible metal. 
This frees the other Solid parts of the core and 
enables their removal from the finished article. 
It will be seen that the solid core parts, as well 
as the fusible metal, may be used repeatedly in 
the manufacture of the desired article. 
By means of this method, an article is produced 

having the desired characteristics above men 
tioned. It Will be seen that the finished article 
requires no machining or like operation since 
the article is formed in its entirety including the 
threaded portions thereof. It will be seen also 
that the method is simple and inexpensive. It 
Will be understood, of course, that the invention 
is not limited by the present disclosure but is 
Susceptible to Such Variations or modifications as 
may occur to persons skilled in the art. 

I claim: 
1. In a core structure for use in the molding 

of hollow articles, such as pipe fittings, an inner 
core part formed of relatively infusible material, 
an outer core part formed of similar material re- : 
movably carried upon a portion of Said innel 
part and having an exterior contour similar to 
the internal surface desired on a portion of said 
article, and a body formed of relatively fusible 
material surrounding another portion of Said 
inner part and Securing said outer part on Said 
inner part, said body having an exterior surface 
similar to the interior Surface desired on an 
other portion of said article. 

2. In a core structure for use in the molding 
of hollow articles, such as pipe fittings, an inner 
core part formed of relatively infusible material 
and having a portion. With a fluted Surface, an 
outer core part formed of similar material re 
movably carried upon another portion of said 
inner part and having an exterior contour sim 
ilar to the internal surface desired om a portion 
of Said article, and a body formed of relatively 
fusible material Surrounding the fluted portion 
of said inner part and Securing said outer part 
on said inner part, said body having an exterior 
surface similar to the interior Surface desired 
on another portion of said article. 

3. In a core structure for use in the molding 
of hollow articles, such as pipe fittings, having at 
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4. 
least one internally threaded end, an inner core 
part formed of relatively infusible material, an 
outer core part formed of similar material re 
movably carried upon an end portion of said 
inner part and having an exterior threaded con 
tour similar to the internal threaded surface de 
sired at the end of said article, and a body formed 
of relatively fusible material surrounding another 
portion of said inner part and Securing Said Outer 
part on said inner part, said body having an ex 
terior surface similar to the interior Surface de 
sired on another portion of said article. 

4. In a core structure for use in the molding 
of hollow articles, such as pipe fittings, an innel' 
core part formed of relatively infusible material, 
outer core parts formed of similar material re 
movably carried upon the end portions of Said 
inner part, each of said outer parts having an 
exterior contour similar to the internal Surface 
desired on an end portion of said article, and a 
body formed of relatively fusible material sur 
rounding the intermediate portion of Said inner 
part and securing said outer parts on Said inner 
part, said body having an exterior Surface Sim 
ilar to the interior surface desired on an inter 
mediate portion of said article. 

6. In a core structure for use in the molding 
of hollow articles, such as pipe fittings, an in iner 
core part formed of relatively infusible material, 
outer core parts formed of similar material re 
movably carried upon the end portions of Said 
inner part with the ends of said inner part ex 
tending beyond said outer parts, each of Said 
outer parts having an exterior contour Similar 
to the internal surface desired on an end portion 
of said article, and a body formed of relatively 
fusible material surrounding the intermediate 
portion of said inner part and securing Said Outer 
parts on said inner part, said body having an ex 
terior surface similar to the interior surface de 
sired on an intermediate portion of said article. 

6. In a core structure for use in the molding 
of hollow articles, such as pipe fittings, an inner 
core part formed of relatively infusible material 
and having a futed intermediate portion, Outer 
core parts formed of similar material removably 
carried upon the end portions of Said inner part, 
each of said Outer parts having an exterior con 
tour similar to the internal surface desired on 
an end portion of said article, and a body formed 
of relatively fusible material surrounding the 
fluted portion of said inner part and Securing 
said outer parts on said inner part, Said body 
having an exterior Surface similar to the in 
terior surface desired on an intermediate por 
tion of said article. 

7. In a core structure for use in the molding of 
hollow articles, such as pipe fittings, having in 
ternally threaded ends, an inner core part formed 
of Irelatively infusible materia, Outer core parts 
formed of Similar material removably car 
ried upon the end portions of said inner part, 
each of said outer parts having an exterior 
threaded contour similar to the internal 
threaded surface desired on an end portion of 
said article, and a body formed of relatively 
fusible material surrounding the intermediate 
portion of said inner part and Securing said out 
er parts on said inner part, said body having an 
exterior surface similar to the interior surface 
desired on an intermediate portion of said 
article. - 

8. A core Structure for use in the molding of 
hollOW articles, Such aS T pipe fittings, compris 
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ing a plurality of complementary inner core parts 
formed of Irelatively infusible material, a plu 
rality of outer core parts formed of similar ma 
terial removably carried upon the end portions 
of said inner parts, each of said outer parts hav 
ing an exterior contour similar to the internal 
surface desired Cn an end portion of Said article, 
and a body formed of relatively fusible material 
surrounding the intermediate portions of said 
inner parts and securing the various parts to 
gether as an integral core, said body having an 
exterior surface similar to the interior surface 
desired on the intermediate portion of said 
article. 

9. A core structure for use in the molding of 
hollow articles, such as T pipe fittings, compris 
ing a plurality of interlocking complementary in 
er core parts formed of relatively infusible ma 
terial, at least one of said parts having an inter. 
mediate fluted surface, a plurality of outer core : 
parts formed of Similar material removably car 
ried upon the end portions of said inner parts, 
each of said outer parts having an exterior con 
tour similar to the internal surface desired on an 
end portion of said article, and a body formed 2 
of relatively fusible material surrounding the 
intermediate portions of said inner parts and se 
Curing the Various parts together as an integral 
core, Said body having an exterior surface simi 
lar to the interior surface desired on the inter 
mediate portion of said article. 

10. A core structure for use in the molding of 
hollow articles, such as T. pipe fittings, comprising 
a pair of interlocking complementary inner core 
parts formed of relatively infusible material and 
arranged at right angles to one another, at least 
One of Said parts having an intermediate fluted 
Surface, a plurality of outer core parts formed 
of Similar material removably carried upon the 
end portions of Said inner parts, each of said 
Outer parts having an exterior contour similar 
to the internal surface · desired on an end por 
tion of Said article, and a body formed of rela 
tively fusible material surrounding the inter 
mediate portions of said inner parts and secur 
ing the various parts together as an integral core, 
said body having an exterior surface similar to 
the interior surface desired on the intermediate 
portion of Said article. - 

11. In a core structure for use in the molding 
of hollow articles, such as pipe fittings, having at 
least one internally threaded portion, at least 
one Col'e part formed of relatively infusible ma 
terial and having an exterior threaded contour 
Similar to the internal threaded surface desired 
On Said article, and a body formed of relatively 
fusible material Secured to said part and having 
an exterior Surface contour complementary to 
Said threaded contour and similar to the internal 
Surface desired on another portion of said article. 

12. In a core Structure for use in the molding 
of hollow articles, such as pipe fittings, having a 
plurality of internally threaded portions, a plu 
rality of core parts formed of relatively infusible 
material and having exterior threaded contours 
Similar to the internal threaded surfaces desired 
On Said article, and a body formed of relatively 
fusible material Securing said parts together and 
having an exterior surface contour comple 
mentary to Said threaded contours and similar 
to the internal surface desired on another portion 
Of Said article. 

FRANK H. BENGE. 
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