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UNITED . STATES

PAaTENT OFFICE,

S. JARVIS ADAMS, OF PITTSBURG, PENNSYLVANIA.

MOLDING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 235,191, dated December 7, 188u,

Application filed October 9, 1880.

(No model.)

To all whom &t may concern:

Be it known that I, 5. JARVIS ADAMS, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvemeni in Apparatus for
TForming Molds for Castings; and I do hereby

declare the following to bea full, clear, and

exact description thereof, reference being had
to the accompanying drawings, forming a part
of this specification, 1n which—

Figure 1 is a side view of the apparatus em-
ployed in practicing my invention. Xig. 21s
a face view of the same. Fig.3illustratesthe
method of packing the sand. Figs. 4 and 5
are views of the revolving pattern. Kig. 6

shows the apparatus employed where the mold’

is formed from below. Figs.7and Sare views
of the pattern employed where the mold is
formed from below. Figs. 9 and 10 show the
apparatus and pattern employed where the
mold is formed from the side. IKig.11 is a
cross-section of the hollow pattern.

Like letters of reference indicate like parts
in each. -

My invention relates to the formation of
molds in sand for making castings of 1ron,
steel, or other metals. As heretofore formed
these molds have been made by ramming,
pressing, jarring, or otherwise compacting the
sand about or around a pattern corresponding
in shape to the article to be cast, the pattern
being then removed and the casting made by
pouring the metal into the mold. The most
perfect of these methods have been found ob-

3¢ jectionable for different reasons, among which
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were the difficulty of compacting the Sand uni-

formly and tightly around the pattern, the dif- |

ficalsy of withdrawing the pattern without in-

jury to the mold formed, and the time consumed

in forming the mold. Molds have also been
formed by cutting the mold-cavity in the solid
sand by means of a revolving cutter, and at-
terward finishing the mold by separate tools;
but as two sets of tools or apparatus were
employed the operation was tedious and not
so accurate as desired.

The object of my invention is to provide

apparatus for forming- these molds, whereby

cylindrical molds which are perfect in shape
may be rapidly .and accurately formed.

It consists, first, in a revolving pattern
adapted to form a mold in a solid body of sand,
provided with knives or cutting-edges where

it cutsits way into the sand, and slickers back
of the knives for polishing the surface ot the
molds; second, in forming the revolving pat-
tern hollow for the reception of the sand re-
moved; and, lastly, in other improvements in
the mechanism employed 1n carrying out my
invention.

To enable others skilled in the art to prac-
tice my invention, I will describe it more fully.

My invention is illustrated as applied 1n
different ways in the several figures, the re-
volving patterns being illustrated as enter-
ing the sand from above, as in Figs. 1 and 2,
from below, as in Ifig. 6, and at the side, as
in Hig. 9. +

In Figs. 1 and 2 the revolving patterns are
mounted above the flask and adapted to be
drawn down so as to penetrate the sand and
form the mold therein.

The apparatus is supported on a suitable
standard or support, A, provided with two or
more horizontal arms or plates, @ a’,in which
the perpendicular shafts B, carrying the rotat-
ing or revolving patterns O, are mounted, the
shafts passing through bearings in or sup-
ported by the arms or plates a «'.

The revolving patterns are generally ar-

| ranged in a nest—say of six patterns, as

shown—each pattern being secured to the base
of one of the shafts B extending up through
the plates a «'.

The patterns are made corresponding in
shape to the article to be cast, the patterns
shown bLeing suited for the formation of pipe-
ball molds, and when entering the sand from
above are formed hollow, so that the sand can
pass into the pattern as it cuts its way into
the body of sand.

The pattern is provided with knives or cut-
ters D at all points where it has to cut. into
the sand in forming the mold, there being the
entering knife d at the base, and the knife d’
about to form the core-print, the curved knife
d? to form the curve or taper at the base of the
mold, and the knives or cutters d° and d* to
form the cope-print at the top of the mold, the
knife @ serving to cut out the cope depression
and the knife d* to taper off the sides thereof.

In front of each knife is an opening, ¢, lead-
ing into the interior of the pattern, the sand
cat off by the knives passing through these
openings into the hollow pattern.

The surface of the pattern in front of the
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Kkuives is slightly reduced, and curves off into ! roller passed back and forth over it a
. Sill](l is i'e{l thereto- L T . . .

theopeningse, as at ¢/, to enable the knivesto

~oeutaway thesand. ... Across the face of the roller L is formed the

- Back of the kunives the pattern is made full | recess I, which extends a sufficient distance
size or slightly enlarged to form a slicker or | into the roller to allow the end boards of the
smoother, as at f; which imparts to the mold | lask to fit therein, forming the corners or

- asmooth and even surface, polishing overany | edges U alongthe recess, which fit close into

irregularity left by the knives.

- Where the pattern is perpendicular, or |
nearly so, as at ¢, no knives are necessary, |

.+ and the pattern is made slightly larger in di- |

screwed or otherwise removably secured at the
base of the shaft B. o0 o

means of stops orsleeves b V¥, attached there: | In forming molds by the mechanism above

to by set-screws, so that the movement of the | described, where the patterns are drawn down:

. shafts may be regulated to the length of pat- | from above to cut the moldsin the solid sand,
tern used therewith. -~~~ ... | the patterns are rotated at a speed of about

30  The shafts B are provided with spiral or two hundred revolutions per minute through
- other springs, g, confined Letween the upper | the pulleys H. The flask containing the solid
horizontal plate, &/, and tops 4? of the shafts, | body of packed sand is then brought under

Near the base of the shafts are armnge(

suitable handles 4, for drawing the nest of re-
volving patterns down to form the molds.

A rotary motion is imparted to the shafts
B carrying the patterus by means of the pul-
leys H, supported on the horizontal frame A,
extending from the standard A, and keyved in
longitudinal slots in the shafts, so as to per-
mit the shafts to slide through them when the
patterns are drawn down, as above described.
The pulleys are rotated by belting extending
from any suitable power connections.

I prefer to have the sand in which the molds
are formed packed in long flasks, as less time
is consumed in feeding to the patterns, and as
the sand ispacked solid flasks of about twenty
feet in length can be employed to advantage.

The flasks can berammed, jarred, orpacked
in any known manner, and as no patterns are
used in the tlasks a more sohdly and uni-
formly packed Lody of sand can be obtained.
The most rapid and efficient method of pack-
ing the long tlasks that I have foundis by roll-
ing, as shown.

The flask K is placed on a suitable car or
carriage, k, and this carbrought under a heavy
roller, L. The roller is either mounted and
rotated in stationary housings and the flask
passed back and forth underit, while the sand
is gradually fed thereto until it is packed full

ameter than the upper end of the knife d? be- |

70

thns means enabled to pack the sand uniformly:

and tightly not only in the body of the lask, =

but in the ends thereof..
The packed flask K is brought under the re- 85 +

trate or cut their way into the sand, which is
forced into the bollow pattern through the
openings e, and as the pattern advances the
curved cutter d* at the base of the mold-pat-
tern eunlarges the cavity formed by the enter-
ing cutter, the tool thusforeing its way through
thie body of sand until the whole mold and its
cope-print are tormed. As the pattern ad-
vances 1nto the sand the slickers f back of the
knives or cutters smooth over the sand and
impart to the mold a smooth and almost pol-
ished surface LY the rapid revolution of the
pattern. The mold is also further polished
wherever the sides are perpendicular, or nearly
80, by the smooth surface of the pattern, asate,
and the rapid revolution of the pattern in-
sures a true cylindrical form to the mold.

The sand removed passes through the open-
Ings ¢ into the hollow pattern, and can be re-
moved theretfrom during the processof cutting,
or after the pattern is raised from the mold,
by an endless chain and buckets, an air-blast,
or other suitable means. It is not necessary
hollow patterns be used for raising the sand,
as separate apparatus, such as a worm, may
be employed for that purpose.

As the pattern is revolving rapidly when
withdrawn from the mold it will not drag on
the sides thereof, as is nsual in the old styles

of sand, or the flask is held stationary and the | of molding, and hence is raised without injury
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to the mold, and for this reason my improved
method 1s especially adapted for the forma-
tion of long perpendicular eylindrical molds.
- The longitadinal movement of the patterns
1sregulated by the stops b b/, and the patterns
are raised clear of the molds by the springs g.
After the formation of one set of molds in the
tlask it is moved along until fresh sand is
brought under the patterns, and the process
continued until the flask is filled with molds,
the one set of patterns serving to form all the
molds necessary, and, on account of the rapid-
ity of the process, accomplishing at least five
times the amount of work capable of being
accomplished by any other process. The
molds thus formed are of true ecylindrical
shape, perfect in surface and correspondence
with the pattern used, and are in no way
marred in the withdrawal of the pattern.

In Fig. 6 my invention is illustrated where
the pattern enters the solid sand from below.

- The pattern is mounted in substantially the
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same manner as shown in Figs. 1 and 2, and
1s arranged to be raised and lowered through
a circular opening, m, in the table M. It is
raised by a spring and lowered by suitable le-
ver mechanism N, the handle n of which ex-
tends into a convenient position for its opera-
tion by the workman, and catches on the
ratchet »'. --

The revolving pattern C is made of a flat
plate, as fully shown in Figs.7 and 8, and the
sand removed falls through the opening m,
and is carried by the trough or inclined way
m/ Into a suitable receptacle. -

The kuives or cutters D are formed along
the edges of the flat’ pattern, and back of these
knives are formed the slickers f for smoothing
and polishing the mold, as above desecribed.

The knives and slickers may be adjustable
on the flat pattern to form different sizes of
molds, as shown at s, Fig. 8.

The tlask containing the.body of packed
sand 18 placed on the table M either face down-

ward or having suitable openings in the re-’

movable bottom board of the flask, through
which the cutters work in forming the molds.

In Fig. 9 my invention is illustrated where
the pattern enters the mold at the side. The
pattern extends through the opening m in the
table M, and 1s rotated in this position, it not
being necessary for it to be raised and lowered
through the table.

Two half- flasks, K/ K?, filled with solid
packed sand, are arranged to slide on the table
1n suitable guides p on the sides thereof, and
a stop or stops, r, checks the movement of the
halt-flasks when they come to the center of the
pattern. The two flasks are moved along the
guides p against the revolving pattern, which
cats the mold 1iu the solid sand, one-half being
thus formed in each hall-flask, and the half-
flasksare thenremoved and secured togetherin
the usual way, thus forming the completemold.

The knives D are arranged on the sides of
the pattern, so as to cut into the sand when

the packed flasks are brought against it. The |

sand removed falls through the opening m, as
above described.

The pattern can thus be adapted to form
molds for articles having rings or enlarge-
ments, as the half-flasks are fed sidewise to
and withdrawn in the same manner from the
revolving pattern.

The patterns can be made to correspond to
the different articles to be cast, knives or cut-
ting-edges with their accompanying slickers
being placed wherever it is necessary for the
patiern to cut its way into the sand. as illus-
trated 1n the different patterns shown, and by
this means any cylindrical mold can be formed
in the solid sand where the sides of the mold
are perpendicular or tapering, as well as molds
having rings or enlargements where half-flasks
are used.

By the movement of the flask along the ta-
ble, or of the revolving pattern along the top
ot the flask, elongated molds of the shape of
the revolving pattern can also be formed.

When the apparatus is mounted in a mova-
ble frame the sand may bhe rolled or otherwise
packed o1’ the casting-fioor, and the apparatus
moved along to form the molds in the sand so
packed.

Where long flasks are employed they can
be placed on cars and brought directly under
the cupola-discharge, and the melted metal
poured directly from the cupola into the molds,
thus doing away with the heavy labor of car-
rying the metal.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. A revolving pattern adapted to form a
mold in & solid body of sand, provided with
knives or cutters where it cuts its way into the
sand and slickers back of the knives, substan-
tially as and for the purposes set forth.

2. A bollow revolving pattern for tforming
molds in sand, provided with a series of knives
or cutters for removing the sand and openings
for the passage of the sand into the hollow
pattern, substantially as and for the purposes
set forth.

3. The hollow revolving pattern C, having
a series of knives or cutters, D, openings e for
the passage of the pattern, and slickers f back
of the cutters, substantially as and for the pur-
poses set forth.

4. A revolving pattern adapted to form a
mold in a solid body of sand, having a series
of knives or cutters, D, slickers f back of the
knives, and a smooth polishing-surface, as at
¢, where the pattern is perpendicular, or nearly
50, substantially as and for the purposes set
forth.

5. The heavy roller L for packing sand in
flasks, provided with the recess l, extending
transversely across 1its face, substantially as
and for the purposes set forth.

In testimony whereof I, the said S. JARVIS
ADAMS, have hereunto set my hand.

Witnesses : S. JARVIS ADAMS.

JAMES I. KAY,
CLARENCE BURLEIGH.
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