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UNITED STATES PATENT OFFICE.

ALMON G. WARD, OF WARREN, OHIO, ASSIGNOR TO THE DAY WARD COMPANY, OF
WARREN, OHIO, A CORPORATION OF OMIO.

MOLDING APPARATUS.

951,861.

To all whom it may concern:

Be it known that I, Atmon G. Warp, a
citizen of the United States, and resident
of Warren, Trumbull county, Ohio, have
invented certain new and useful Improve-
ments in Molding Apparatus, of which the
following is a specification.

This invention relates to an apparatus for
forming sand into molds into which molten
metal can be poured to form castings and its
novelty consists in the construction and
adaptation of the parts as will be more fully
hereinafter pointed out. In an apparatus
of this kind 1t is necessary in forming molds
for castings of large articles that the sand
should be packed tightly but not too tight
to prevent proper venting during the casting
operation, that the parts of the apparatus
should be simple because it must be handled
by comparatively unskilled labor and that
it must be economical in use in order to
offer any advantage over the employment of
hand labor. T believe that I have secured
all of the desired advantages and require-
ments in the apparatus herein described.

In the drawings, Figure 1 is a partial side
elevation and central vertical section of an
apparatus embodying my invention, the flagk
and outer pattern being shown with the sand
in place but not compressed; Fig. 2 is a
similar view showing the sand compressed;
Fig. 3 is a view similar to Fig. 1 showing the
inner pattern; Fig. 4 is a central transverse
vertical section on the plane of the line 4—4
in Fig. 8; Fig. 5 is a central transverse
vertical section on the plane of the line 5—5
in Fig. 1; Fig. 6 is a top plan view of the
combined flask and compressor; Fig. 7 is a
partial side elevation and vertical section
of the assembled molds and flasks and Fig.
8 is a detail of a modified form of the sand
ring.

In the drawings, the machine comprises
uprights 1, a head 2 and a platform 3, the
latter adapted to be vertically moved in the
uprights by means of a hydraulic press in-
dicated at 4, 4, 4. The platform is supplied
with suitable rails or tracks 5 adapted to re-
ceive a car 6 on which the pattern is placed.
A false head 7 is suitably secured to the
head 2 and is adapted to receive and support
the flask members.

10 is a flask-member A adapted to codp-
erate with the outer pattern of the article
to be molded, in the case shown, a bath tub.

Specification of Letters Patent,.
Application filed February 24, 1809.

Patented Mar. 15, 1910,
Serial No. 479,8186.

It comprises sloping sides 11, 11, made inter-
nally in the form of steps and it is provided
with transverse ribs 12. Trunnions 13, 18,
are made integral with, or secured to, its
outer surface, which is perforated at 14 to
increase the strength of adhesion of the
sand and to afford ventilation. Means are
provided for detachably securing this flask-
member to the false head 7 consisting of lugs
15 and 16 projecting respectively from the
false head and the flask-member comprising
a rod 17 pivoted to the lug 16 and having
an eye af its upper end and a key adapted
to pass through the eye and an aperture in
the lug 16. Gate forming members 19 arve
secured to the false head 7, or to the flask-
member 10, as may be most convenient.

A pattern 20 is suitably supported on the
car 6. In Figs. 1, 2 and 5 this pattern is
the one used for forming the outer mold.
It is made with internal reinforcing ribs 21
on account of its large size and needs no
special description.

The car 6 is provided with removable
projecting brackets or pegs 22. On them
and encircling the pattern 20 is a sand re-
taining device 24 in the shape of an oblong
ring which completely surrounds the pat-
tern. It is provided at its upper edge with
lugs 26 each provided with a pivoted eye 27
adapted to engage lugs 25 projecting from
the lower edge of the flask-member and to
which lugs they are coupled by keys, or in
any other suitable manner.

The manner of operating the device above
described is as follows:—The parts are as-
sembled in the positions shown in Fig. 1.
The space between the pattern 20 and sand
ring 24 is then filled with sand. The hy-
draulic press is then operated to move the
platform 3 and head 2 toward each other
and_the flask-member 10 is coupled to the
sand ring 24 by means of the lugs 25 and 26
and eye pieces 27. The pegs 22 are then re-
moved, so that the sand ring 24 is supported
solely from the flask-member. The press
being again operated to move the parts to-
gether the flask-member and pattern ap-
proach each other and the sand is com-
pressed between them, until it reaches the
proper degree of compression illustrated in
Iig. 2. The sloping stepped sides of the
flasl-member 10 serve as a compressor to
press the sand against the pattern in the di-
rection of the movement of the flask-mem-
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ber and pattern, the false head T pressing the
sand directly aoamst the flat upper surface
of the pattern and any lateral movement ov
distribution of the sand is prevented by the
transverse ribs 12. The gate forming mem-
bers have during the movement of the flask-
member and p‘Ltteln formed proper pour-
ing depressions in the sand. These mem-
bers are of such size that when the com-
pressive movement is completed the mouth
of the apertures is at a level with the outer
surface of the pattern. It will be noted
that as the pattern and flask-member move
toward each other the sand retaining ring
24 is forced downward past the flat tip of
the car 6 but that the body of sand is al-
ways supported by that portion of the ring
above the pattern’s upper surface. When
the molding operation has thus been com-
pleted, the movement of the press is re-
versed and the pattern is withdrawn from
the flask-member until it regains its former
position. The pegs 22 are again reinsertec
and the ring 24 uncoupled from the flask-
member which contains the compressed
mold. The flask-member is then disen-
gaged from the false head of the press and
removed by means of the trunnions 13 with
which it is provided, and the car 6 carrying
the pattern and sand ring ave removed to
be again charged with sand and another
flask-member is inserted in the press.

In Figs. 3 and 4, 30 designates a flask-
member B adapted to codperate with the
inner pattern of the article to be molded.
This flask-member B comprises sloping sides
31, made externally in the form of steps and
it is provided with transverse ribs 32.
Trunnions 33 are made integral with or se-
cured to its outer surface. In this case the
pattern 20 is made with an external rein-
forcing framework 28 and is provided with
pegs 929 to support the sand retaining ring
94, which, in this case, is prov1ded with
trunnlons 34 by which it may be moved. It
is also provided with lugs 36 and eyes 37 by
which through lugs 35 on the flask-member
it may be coupled to the latter. The false
head of the press 2 is in this case supplied
with a presser 89. The manner of operat-
ing these parts is substantially similar to
that employed when the flask-member A is
used. The parts are assembled as shown n
I'ig. 8. The interior of the pattern is first
ﬁlled with sand, then the sand ring is placed
in position and the flask-member inserted
and the remainder of the space between it
and the pattern and ring filled with sand.
The flask-member and sand ring are then
coupled together and the supporting pegs 29
are removed. The car 6 and head are then
moved together until the presser 39 fits in-
side of the flask-member and the false head
7 presses against its upper surface, when the
movement being continued the sand is com-
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pressed between the flask-member and the
pattern to form the mold. As before, any
lateral movement or distribution of the sand
with respect to the pattern is prevented by
the ribs 32 and the stepped sides of the fask-
member and the compression of the sand is
directly in line with that of the movement
of the parts. When the molding operation
has thus been completed the movement of
the press is reversed until the car 6 regains
its original position, the flask- member and
sand ring are then uncoupled and reversed
and the pattern is removed, and the sand
ring and pattern are ready for another
dlaloe of sand. After the flask-members
A and B have been both filled with moided
sand in the manner described, they arve as-
sembled in the usual manner as illustrated

m Fig. 7 and the casting operation talkes
place, the mmolten metal being poured

through the gate aperture formed in. the
mold within the flask-member A.

In Iig. 8 a modified form of the sand ving
1s illustrated. In this case it is shown made
in sections secured together by bolts, or in
any other suitable manner, so that when the
sand is wet or it is desired for any other
reason to use less of it, the effective depth
of the sand ring may be varied.

By the use of this apparatus the operation
of making molds of large articles is facili-
tated and made much che‘lper

What I claim as new is:—

L. In a molding apparatus, a plurality of
relatively movable opposing members, one of
which is for the pattern, and a separate
member which moves with one of said mem-
bers during a part of such relative move-
ment and 1e1%t1vely thereto during the re-
mainder of the same,

2. In molding apparatus, the combination
with 1‘eht1vely movable flask and pattern
members, of a sand retaining device that
surrounds the pattern 1ne1nber the sand re-
taining device and each of the members be-
ing relatlvely movable, and relatively fixed
dlumo different portions of the relative
movement of the members.

3. In molding apparatus, the combination
with means for supporting a flask member,
of a pattern, a sand retalning device tha
surrounds the pattern, and means for effect-
ing the initial simultaneous movement of
the pattern and device, and a subsequent
movement of the pattern with respect to the
device.

4. In molding apparatus, the combination
with means for supporting the flask mem-
ber, of a pattern, means for moving the
pattem a sand retaining device, and means
for qltern‘xtely qupportlno the device on the
pattern moving means and the flask mem-
ber.

5. In molding apparatus, the combination
Wlth a combined presser and flask member,
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of means for fixedly supporting the same, a
pattern member movable toward and from
the combined presser and flask member, a
sand retaining ring that surrounds the pat-
; tern member, means for temporarily con-
necting the pattern member and ring to
cause the same to move together, and means
for detachably securing the ring to the com-
bined presser and flask member.

6. In an apparatus of the kind described,
the combination with a pattern and its sup-
port, a compressor and means for moving
the support and compressor relative to each
other, of a sand retaining device, and means
for holding it fixed with relation to the
compressor when desired, and comprising a
coupling adapted temporarily to join the
two together.

7. In an apparatus of the kind described,

o¢ a combined flask and presser, a pattern and

its support, means for moving these parts
relative to each other, and a sand ring,
means for temporarily securing it to the
pattern support and means for relatively
: moving the sand ring and support.

8. In an apparatus of the kind described,
a combined flask and presser, a pattern and
its support, means for moving these parts
relative to each other, a sand ring, means
for temporarily securing it to the pattern
. support, means for relatively moving the
sand ring and support, and means whereby
it may be attached to the flask.

9. In molding apparatus, the combination

;5 with a pattern member, of a combined flask

and presser member having a sand pressing

S

portion provided with means for preventing
relative lateral movement of the sand under
pressure toward the pattern.

10. In molding apparatus, the combina-
tion  with a pattern member, of a pressure
member, generally sloping wall provided
with a series of abutment shoulders that
are opposed to the direction of pressure, and
prevent general deviation of the sand under
pressure toward the pattern,

11. In molding apparatus, a combined
flask and presser member, having sloping
sand engaging sides provided with sand en-
gaging steps.

12. In an apparatus of the kind described,
a flask-member having outwardly sloping
sides, the interior surface of which is ar-
ranged In a series of relatively fixed sand-
engaging steps.

13. In an apparatus of the kind described,

a flask-member having inwardly sloping
sides, the exterior surface of which is ar-
ranged in a series of relatively fixed sand-
engaging steps.
. 14. A sand molding machine comprising a
pattern and means for supporting the same,
a sand retaining device having an unob-
structed interior and adapted to encircle the
pattern, and means for varying the effective
size of the said retaining device.

Witness my hand this 20th day of Feb-
ruary, 1909, at Warren, Ohio.

ALMON G. WARD.

Witnesses:

Wirrzam R. Bairo,
Arax C. McDonNELL,



