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ART OF MOLDING.,

1,401,577,
Application dfiled July 29,

7o all whomit muy concern:

Be it known that I, Syvvester BrCEER, a
citizen of the United States,  residing at
Rutherford, county of Bergen, ‘State of 3
Jersey, have invented a certain new and use—
ful Avt of Molding, of which the following
is a specification.

This invention pertains to the art of mold-
ing preparatory to casting, the same being
dlrected. more paltmnhny, to the forma.
tion of the molding matenal, such as sand,
for casting avticles the surfaces of which
are recessed or set in.

Tn the formation of the moldmo sand
within the drag and cope of a ﬁask, a pat-

“tern of the 0)]‘80b to be cast 1s usually

messad into the sand; but owing to the re-
cessed or set In formation of the surface of
the pattern, said surface being more or less
in intaglio, it is difficult, if not impossible,
to wuhdm\"'thc pattern from the sand with-
out breaking down the walls of the molded
sand. This diff culty has heretofore been
overcome by the use of false cores, requir-
ing the services of a skilled w OIth‘ln known
is false core w OlleIS but molders have not
been able to utilize to good advantage the
false cores in molding the sand, the “Tesult
being the pr()ductlon of false mo]ds mvoly-
ing the loss of time and labor and greatly
decreased production.

The object of my invention is the forma-
tion of molds rapidly, economlcally and ac-
curately without 1esort1no to skilled labor,
stich molds being espcuaﬂy rwdapted for the
production of cast objects with the stirfaces
more or less in intaglio. By my procedure,
the plouur*txon of false molds is done ¢ away
with, and castings are made rapidly and ac-
cvmuely from molds the sand of which is
formed in accordance with my inventlon.

Briefly stated, the invention consists in
stopping out certain selected areas of a pat-
tern the surface of which is more or less m
1nt40110 by attaching to said pattern at the
selected areas false members the external
form orcontour of which issuch that the pat-
tern and the attached false pieces are with-
drawable easily from the molded sand with-
out breaking down the walls of the sand;
thereafter moldmo the pattern with the At
tached members in sand present in the cope
and drag of a flask, and subsequently with-
drawing the pattern-and its attached parts
from the sand the éffect of which is to im-
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part the desired tormmtlon to the sand in
contact with the exposed areas of the pat-
tern in the cope and drag and, also, to pro-
duce spaces.or recesses in the sand of the
cope and drag next to the: formed up walls
of the mold; producmw core prints confori-
ing to the stopped out areas of the pattern,
and thercafter assembling said core prints
within the recesses or spaces molded in the
sanid by the stopping out members attached
to the pattern, said inserted core prints being
in register with the previously molded areas
of the sand and the whole producing a mold
cavity of the desired formation Wherebv the
casting may be produced.

The invention includes, also, a novel pro-
cedure for ploducmo- the false pattern mem-
ber and the core prmt either or both, cem-
prising the making of a cast in plastic ‘mate-
rigl from each swpped out area or section
of the pattern, thereafter producing from
said cast a core box in plastic material such

as plaster of Paris, molding in sand a matrix
ﬂom the core bo*c, plOdllClIlO‘ a metal coro
box from the sand mold, utilizing the metal
core box for molding in sand a-matrix from
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which the false pattern member. is cast so

that the same will register- with the aren or
séction of the pattern to be stopped vut; and
molding from the metal core box a coure
print- in sand, ‘the molded sand core piint
being treated as by baking the same so as

85

te render it available for use as a part or

parts of the mold cavity from which the ob-
]ect is to be cast.

90

Other functions and ‘mvant'loe‘* of the

invention will appear from the following
description taken in connection with the
drmvmgs swherein—

Figure 1 is a perspective view of a pattern

95

of any desired form with a surface in in- ~

taglio, more ot less, and illustrating casts in
phqtlc material from two definite areas or
sections o:f the surface thereof:

Fig.
phstel cast for molding in phstlc material
a plaster core box.

Tig. 8 is a vertical cross section through
a por‘mon of the plastic core box illustrat-
ing the operation of molding in
matrix for casting the metal core bos.

Fig. 4 is a Vertlcwl cross section of the
ptocadure for casting a metal core box from .
the matrix of Fig. 3

Fig. 5'is'a Vertlcfxl cross sectmn throuo'h 110

9 is a vertical cross section- of 1he 100

sand ‘a 105
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the metal core box and showing a core print
molded therein.

Fig. 6 is a perspective view of a pattern
with four false members attached thereto
for stopping out definite areas or surfaces of
sald pattern, leaving other areas or sections
exposed for molding sand in the cope and
drag of the flask according to said exposed
pattern areas.

Fig. 6* is a cross section through the pat-
tern of Fig. 6 with two false members
attached to the respective side surfaces
thereof. o

Fig. 7 is a vertical cross section of the
pattern incased by sand in the cope and
drag of the flask.

Fig. 8 is a vertical section through a part
of the pattern and a part of the molded
sand in the drag, showing the pattern par-
tially withdrawn from the sand.

Fig. 9 is a vertical cross section through
the sand in the drag and cope, the latter be-
ing separated.

Fig. 10 are vertical cross sections through
the core prints produced from metal core
boxes of the character shown in Fig. 5, and

Fig. 11 1s a vertical cross section through
the sand in the drag and cope with the core

_prints assembled in register with the molded

sand for completing the mold cavity.

A is the pattern prior to the attachment
of the false members (one or more) for
molding the sand. As shown in Fig. 1, the
pattern is provided with recesses or is under-
cut at ¢ in its longitudinal surface and at
&’ in one of its end faces, said surface or
surfaces of the pattern being more or less
in intaglio and the character of which sur-
faces makes it impracticable to produce a
matrix or mold cavity in sand for the rea-
son that sald pattern after the molding op-
eration cannot be withdrawn from the sand
without breaking down or distorting the
surfaces of the matrix or mold cavity. The
pattern selected for illustrating is a curtain-
cord tassel supposed to be composed of cord
strands assembled in contacting order and
producing a multiplicity of recesses o «';
but, obviously, any other kind of pattern
may be employed with a recessed or intaglio
surface, the contour of which may be of such
intricate design as to render it impossible
to mold in sand without resorting to the
common practice of utilizing false ‘core
prints. .

As g step preliminary to the operation of
stopping out definite areas or sections of
the surface of the pattern and the attach-
ment to said pattern of the false members
s0 that the pattern used for molding pre-
sents the appearance of the composite pat-
tern of Fig. 6, I proceed to obtain a cast
in plastic material from each area or section
of the pattern to be stopped out, Fig. 1
showing the procedure for making a plaster

1,401,577

cazt from & definite side part of the: pat-
tern and another plaster cast from a defi-

-nite end part of the pattern, although it is

proper to explain that in the form of pat-
tern shown at A there are produced from
plaster cests two from opposite side sur-
faces of the pattern and two from one end
face thereof. To make the plaster cast, a
definite section or area of the pattern is
covered to a desired thickness with plastic
material, such as plaster of Paris, as indi-
cated at B C, applied to a part of the side
surface at B and 2 part of the end surface
at C. The material of each plaster cast
while in a plastic condition conforms accu-
rately to the surface of the pattern, and
when hardened such material produces a
plaster cast of a desired form both longi-
tudinally and in cross section, it being usual
to impart a tapering or wedge shaped cross
section to the plaster cast. Of course, it is
apparent that I may use any plastic self-
hardening material in lieu of plaster of
Paris.

The desired number of plaster casts hav-
ing been obiained from the areas or sec-
tions (two or more) to be stopped out in
the pattern, it is next in order to obtain
from each cast B or C a plaster core box
2s at I in Fig. 2. This step involves the
placing of the matrix face b of the plaster
cast face downward in plastic material E,
such as plaster of Paris, shown in Fig. 2,
the result being the production of the plaster
core box I and with a mold eavity the bottom
of which is a matrix surface ¢ and the side
walls of which mold cavity are inclined at
e’ in upwardly diverging relation. The
plaster core box T 1s employed for mold-
ng a matrix in sand at F, see Fig. 8, said
matrix having a surface f reversed to the
surface of the pattern and the plaster core
box ¥ and the sides #/ of the molded ma-
trix being inclined. = Said plaster core box
X when pressed into the sand produces a
melding cavity 72 the bottom surface of
which is bounded by matrix ¥ and inclined
walls 7/, and inte sald cavity molten metal
ig jntroduced through the gate ¢ so as to
cast a metal core box (3, see Fig. 4. This
core box has parallel sides and a flat top
the under surface of said core box produc-
ing a matrix ¢’ conforming to the pattern
and bounded by inclined sides ¢* so related
to the matrix surface as to produce a mold
cavity of a desired depth, width and length,
the side walls of said cavity converging to-
ward the matrix surface. Said core hox
(z is employed for producing a core print
H of sand, to which end the proper mold-
ing sand is deposited in the box, compacted
and leveled, the resulting product being a
sand core print the sides of which are bey-
eled at A and one surface A" of which is a
matrix corresponding to the stopped out
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-area of the pattern but reversed thereto. Tt

will, of course, be -understood that  the
proper number of core prints are made in
accordance with the stopped out areas or
sections of the pattern, and that said core

prints are assembled as hereinafter described

in the required relation to the molded sand
in the flask. : :
The areas or sections on the surface of
pattern ‘A are covered, concealed, or stopped
out by parts which for convenience in desig-
nating them are referred to as false members
or parts, four of which are shown at I J
in Fig. 6. These false parts are composed of
any material suitable for the purpose, but for
stability in handling the pattern, Fig. 6,
it is preferred to cast the false members in
order that they may conform accurately to
the stopped out areas and be attached fixedly
to the.pattern, said false parts being usually
wedge shaped in cross section in order that

‘sald parts with the pattern may be with-

drawn easily from the sand after molding
the mold cavity therein. Each false part is
produced usually by making a plaster cast
as'B or C, from which is ultimately produced
a mold cavity:similar to the mold cavity ¢’
g2 of the metal core box G so that the false

member I or J may be cast in the required’

form and dimensions; 4. ¢. the part I-is
formed -with inclined sides ¢ converging to-
ward a matrix surface ¢/, see Figs. 6, 6,7 and
8, whereas part I has inclined sides 7 and a
matrix surface (not shown) conforming to
the end surface of the pattern, see Fig. 1.
The false parts I J having been cast or other-
wise formed, they are placed into contact
with the pattern at the sections or areas to
be covered, concealed or stopped out, leav-
ing other sections or areas of the pattern
exposed, as shown in Figs. 6, 6%, 7 and 8.
Said false parts are suitably attached to the
pattern, and constitute parts thereof for
molding recesses in the sand, which recesses
are occupied by the core prints for complet-
ing the mold cavity. . :

The core prints, such as H, having been
prepared from the metal core boxes G, and
other core prints having been prepared in the

manner described so as to produce core prints.

of the end face of the pattern covered by
parts J, and false parts I J having been pre-

pared and cast and attached to the pattern:
s0 as to cover certain areas and leave other -

areas of the pattern exposed, I now proceed
to mold in sand as follows:—The cope and
drag of a flask is charged with sand as usual,
and the pattern A with false members I J
attached thereto is positioned in the sand
crosswise of the meeting line of the masses
K L in the drag and cope, respectively, see
Fig. 7. The sand is thus molded to conform
to the exposed surfaces of the pattern and
to the external contour of the false pieces,

and upon opening the flask, or separating the
sand L in the .cope from the sand K in the
drag, the resulting mold space is character-

L%}

ized by molded surfaces or matrices M N

in the drag and cope, respectively, which
matrices-conform to the exposed surfaces of-
pattern A, and the sand in cope and drag, .

furthermore, is molded to produce recesses
m, n, adjacent matrices M N, vespectivelv.
which recesses m, n, conform to the external
contour of the false pieces 1, it being appar-

ent that false pieces J of pattern A in Fig. 6

produce other recessés (not shown) in the
sand of cope and drag. The tapering form
of the recesses m, n, produced in the sand
by the false pieces attached to the pattern
enables the cope to be separated from. the
drag, and the pattern to be withdrawn from
the sand without disturbing the molded stir-
faces; 4. e. breaking down the walls of the

-mold cavity, a most important function in

molding for intricate -castings. The flask

having been opened and the pattern with-

drawn, the operator proceeds to assemble the
core prints H by placing them in the recesses
50 that. they will .extend, upon reassem-
bling the cope with the drag, into the re-
cesses n of the cope, said core prints being in
matching relation to or in register with the.
matrices M N so as to produce a complete
mold cavity for casting the object in the-de-

sired form. It is obvious that the metal is

poured as usual in casting the object.

The means and procedure -employed in-

carrying out my invention enables the for-
mation of molds in sand to be performed
rapidly and-economically and by utilizing
the services of unskilled labor, the resulting

70 -

75

80

856

90

95

100

molds conforming accurately-to the pattern.

Workmen of ordinary intelligence can per-
form the operations required, and the pro-
cedure is.so easily followed as to minimize
the formation of the so-called “false molds,”
the mold being so rapidly and accurately
produced from the use of the pattern A with
false members that the process of casting can
be carried on rapidly,. particularly..in the
production of objects the surfaces. of which
are most irregular or-of intricate desion.
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Having thus fully described the inven- : -

tion, what T claim as new and desire
cure by Letters Patent is:

1. In the art of molding, the process which

consists in stopping out a definite area of a-

pattern provided with a recessed surface by
attaching to said pattern a member whic

covers the selected area, preparing a core
print of the stopped out area on the pattern,
producing in sand a matrix conforming to
the exposed area of the pattern and a re-
cess or space following the external contour
of the attached member, and assembling the
core print with the molded sand by de-
positing said core print in the recess or

to se-

115

120

125



LR

- space so that the matrixz surface of the core

15

print is in register with the matrix pro-
duced in the molded sand. .

2. Inthe art of molding, the process which
consists in making a core print with & ma-

.trix the surface of which conforms to the

contour of a definite area of a pattern, stop-
ping out the selected definite area of the pat-
tern by covering the same with a member,
leaving the remaining surface of said pat-
tern exposed, molding in sand a matrix with
recesses adjacent thereto by compacting the
sand into contact with the exposed surfaces
of the pattern and the attached member;
withdrawing the pattern and its attached

- member from the molded sand, and placing

30
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core prints in the recesses of the molded
sand for the matrices of said core prints to
be in register with the matrix in the molded
sand to complete the mold cavity.

8. In the art of molding, the process which
consists in preparing & core print with a
matrix conforming to the contour of a defi-
nite area of a pattern, stopping out the
definite selected area of the pattern by cover-
ing the same with a member the external
contour of which is such as to facilitate the
withdrawal of the pattern from molded
sand, placing the pattern with its partial
covering member in sand, molding in sand
a matrix the surfaces of which conform
partly to the exposed surfaces of the pat-
tern and partly to the contour of the stop-

ping out member attached to said pattern,

withdrawing the pattern and its attached
member from the sand, and assembling the
core print by depositing the same in the
spaces formed by the stopping out member
so that the matrix of the core print is in
register with the matrix produced in sand
by the exposed surfaces of the pattern.

4. In the art of molding, the process which
consists in preparing a plurality of core
prints with matrices conforming to definite
selected areas of a pattern, stopping out the
selected areas of a pattern by covering the
same with members attached to said pattern
so as tc leave other areas of said pattern
exposed, molding in sand and from the pat-
tern a matrix the surfaces of which con-
form partly to the exposed areas of the
pattern and partly to the contour of the
stopping out members, withdrawing the pat-

tern ‘and the attached members from the -

1,401,577

molded sand, and assembling the core prints
for the matrices thereof to register with the
matrices following the exposed surfaces of
the pattern. :

5. In the art of molding, the process which
consists 1n preparing a core print with a

matrix conforming te a definite area of a

patterr, stopping out the selected area of
the pattern by attaching to the pattern a
member which covers the selected area, said
attached member being of tapering form in
cross section, molding in sand and from the
pattern a matrix which conforms partly to
the exposed surface .of the pattern  and

60

65

partly to the tapering cross section of the

member attached to the pattern, and assem-
bling the core print to cccupy that section
of the matrix in sand following the contour
of the stopping out member and for the ma-
triz of the core print to register with that
part of the sand matrix conforming to the
exposed surface of the pattern.

6. In the art of molding, the process which
consists in obtaining a cast in plastic mate-
rial from a definite selected area of a pat-
tern, producing a core box with a matrix
conforming to the contour of the selected
area oi the pattern, making a core print
from said core box, molding in sand from
the pattern & matrix, and assembling the
core print into register with said matrix..

7. In the art of molding, the process which
consists in obtaining a cast in plastic mate-
rial from a definite selected area of a pat-
tern, producing a core box with a matrix
conforming to the contour of the selected
area of the pattern, making from the core
box a core print provided with a matrix the
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surface of which conforms to the selected .

definite area of the pattern, stopping out
the definite selected area of the pattern by
covering the same with an attached mem-
ber, placing the pattern with its attached
member in sand and molding therein a ma-
trix conforming partly to the exposed sur-
face of the pattern, withdrawing the pattern
and its attached member from the molded
sand, and assembling the core print within
the molded sand for the matrix of said core
print to register with the sand matrix which
conforms to the exposed area of the pattern.
In testimony whereof I have hereto signed
my name this 23 day of June, 1921. .
SYLVESTER BECKER.
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