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To all whoem it may concern:
BeitknownthatI, STEPHEN JARVIS ADAMS,

aresident of Pittsburg, in the county of Alle-

gheny and State of Pennsylvania, have in-

" & vented anew and useful Improvement in the

Method of and Apparatus for Forming Sand
Molds; and I do hereby declare the follow-
ing to be a full, clear, and exact description
thereof. : '

My invention relates toan improvementin
-apparatus for forming sand molds, its object
being to produce a mold in which the sand is
closely compacted and free from spongy parts
and small cavities or pockets, such as would
15 lead to imperfections in the castings formed

therein.

 Oneof the processes of forming sand molds
heretofore experimented with consists in car-
rying sand to a point elevated above the flask
containing the patterns and allowing the sand
to descend by the force of its own gravity into
the flask below, the object of the process be-
ing to compact the sand densely all around
the patterns by the velocity acquired during
its descent. One serious obstacleis encoun-
tered in the practical operation of this proe-
ess due to the air confined within-the flask.
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When the sand is permitted to descend in-

bulk from a height above the flask into said
flask, as there is no way of escape for the air
within said flask except from the mouth or
open upper end of the flask, the airacts asa
cushion for the falling body of sand and its
velocity or force is seriously impeded, and be-
sides leaving spongy places in the channels
where the air has escaped on its way out of
the flask it also forms small pockets or gir-
cavities in the lower part of the mold around
the base of the patterus by the air which
could not escape. A casting formed in such
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fections through the metal entering such cavi-
tiesor pressing back the sand insuch spongy
" places.and sp forming swells or enlargements
thereon. -The object of my invention is to
obviate: this difficulty in connection with the
practice of this and similar methods of form-
ing molds, and thereby produce a mold free
_from such imperfections. .
'To these ends my invention consists, gen-
erally stated, in'setting & bulk of sand in mo-
~tion and causing it to.enter the receiving-

cavity in bulk, and at the same time provid-
ing free escape of air from such cavity to
permit the sand to pack evenly and solidly;
therein. o '

It also consists in applying pressure to a
body of sand contained in a holder, so as to
project it into the flask. :

It also consists in combining means for set-
ting a bulk of sand in motion and gniding it
to the flask with-a flask having openings lead-
ing from its sand-receiving cavity, so that air
may have free escape and the sand be prop-
erly compacted. . :

It further consists in arranging within the
flask a projeetion having an inclined face
which surrounds part.ov all of the pattern
and which is adapted upon the descent of the
sand to direct the sand against the body of
the pattern, so as to pack the sand closely
against the pattern. ‘

1t also consists in other improvements, a%
hereinafter set forth. L .

o enable others skilled in the art to make
and use myinvention, I will describe the same
more fully, referring to the accompanying .
drawings, in which— . i

‘Figure 1 illustrates a flask containing pat-
terns, showing the lower end of the chute ar-
ranged to direct the sand into the same.. ‘Tig.
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2 is a plan view of the flask: I"ig. 81s a'sec-.

tional view of the flask, showing animproved
method of projecting thesand into the flask;
and Fig. 4 is a like view showing another
means of discharging the sand in bulk into
the flask, the means illustrated in the latter
view forming the subject of another applica-
tion of even date herewith, Serial No. 412,860;
and Tig. 5 is a view of a cove-box, illustrat-
ing the application of the invention to the
same. B

Like letters of reference indicate like parts
in each view. ' ‘

In practicing my invention where the bulk

or body of sand receives its velocity by drop-

ping through the chute the lower end of such
chute is.shown at @, such chute acting to di-
rect the sand into the flask, the sand being
dropped the proper distance to give the nec-
essary velocity for packing within the flask.
Such chute forms a good illustration of the
manner of feeding the sand in bulk, such as by
dropping or gravity, but the sand may be fed
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in bulk with the necessary force to compact
it in any suitable way, one of which is in-
cluded in this application. The fiask b is lo-
cated directly under the chute «, said flask

containing the patterns ¢, which, for the pur-’

poseofillustration,are patterns for pipe-balls.
The patterns ¢ rest upon the base-plate d and
may be secured to the same or may be loose
or separable therefrom, being simply guided
to place by suitable seats and projections, if
necessary. Leading from the sand-receiving
cavity B, which is surrounded by the flask b
and-has for its base the pattern-plate and
into which the patterns themselves extend,
aresuitable openings for the escapeof air from

such cavities, these openings being formed

either in the flask, the base-plate, or in the
patterns, which in such cases are hollow.
Several examples of these escape openings
or outlets are illustrated, the base-plate d
being provided with openings d’, while the
walls of the flask b are provided with the
openings ¥’, which openings are illustrated as
formed adjacent to the base-plate d, which is
the preferable position for the same, though
the openings may extend toward the upper
end of the flask, and like openings ¢’ are
shown at the bases of the patterns.. Fersome
purposes the patterns may be supported on
pins ¢? resting on or entering seats in the pat-
lern-plate, and the air permitted to escape
between the base of the pattern and the pat-
tern-plate. It will be understood that the ob-

. jeet of such construction is to provide free
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escape of the air from the sand-receiving cav-
ity when a bulk or body of sand sufficient to

-fill the same enters with the velocity neces-

sary to compact the mold, and that while it
is essential that there should be these open-
ings at or near the base of such sand-receiv-

‘ing cavity these openings may extend as far

above the base as it is found desirable. It

" will be noticed that the flasks are formed in-
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wardly, tapering toward the base, and in form-
ing molds where the sand in bulk enters the
flask .this is of considerable importance, as
such tapering walls force or direct the sand
against the patterns projecting into the sand-

*Teceivingcavity and materially assistin pack-
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ing the sand against the patterns. :For this
‘same purpose 1 also prefer in some molds to
employ the internal guide picees or rings ¢,
Pprojecting into the said receiving-cavity,

-rings such as illustrated in the drawings be-

ing generally employed with tubular or cir-
cular patterns, though for some patterns of
other shapes sectional picces extending up

-from the base-plate could of course be em-
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_ployed. These conical rings or guide-pieces
-extend up from the base-plate within the flask

to a suitable height and have their faces in-
‘clined from the top ridge or apex thereof to-
ward the patterns, so as to direet the sand in
its descent against the bodies of the patterns
and cause a more perfect compacting thereof
in the particular place where it is desired to

compact thesand firmly. 'Ail;-opegivngsfinay

also be formed at the base of such projected
picces.

In practicing my invention with the appa-
ratus above described the operation is prac-
tically as follows: The flask b is arranged di-
rectly under the chute @ and the sand which
is held in bulk at the upper end of the chute
is allowed to descend through the same, the
sand dropping a sufficient length to acquire
the necessary velocity to pack firmly within
the flask where the bulk or body of $and en-
ters the same. )

Instead of permitting the sand simply to
drop through the chute or guidway a I in
some cases employ simply a short guideway
g, as more particularly illustrated in Fig. 3,
above which is the sand-holder /i, which is
filled with sand, the upper part of said sand-
holder being closed, and I apply pressure in
any suitably way to the body of sand to pro-
Ject it into the flask. For this purpose I may
either through a pipe 72 introduce air under
considerable pressure or I may through such
pipe introduce a mixture of gas and air,
which may be exploded by a jet entering the
space above the sand through pipe 7.5, and so
generate sufficient force to impel the sand
through the guideway into the flask. Insuch
cases. the doors /% closing the lower ends of
the sand-holder £, are hinged and are pro-
vided with springs 7% of sufficient force to
hold the doors rlosed when the butlk of sand
rests upon them, but are yielding when the
pressure is brought upon the sand, so as to be

7°

75

‘8o

85

90

95

100

forced out of the way and permit the bulk of .

sand to be projected into the flask below the
same.

Where the sand is projected in bulk from
the holder, the result is practically the same,
& body of sand sufficient to fill and pack the
flask Deing set in motion by the pressure cre-
ated above if, such as by the air-pressure or
by the explosion of the gas above the same,
and so ejected from the holder into the flask.
In either such case a bulk or body of sand
sufficient to fill the flask and be compacted
therein enters the cavity of the fask with
sufficient force to compact itself within the
flask and around the patterns, and when it
enters the same the air which is contained
within the sand-receiving cavity finds free
escape thierefrom through the several escape-
openings leading from such cavity, either
through the flask-walls, the base-plate, orpat-

terns, so that all liability. of the formation of-

air-pockets on account of the ecnfining of air
within the flask or the formation of soft spots

is overcome, practically all resistance to the’

bulk or body of sand being removed, and it
can therefore compact itself Ly its veloecity
firmly within® the sand-receiving cavity and
around the patterns. During this action the

sand which strikes the inclined rings or in-.
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clined faces e will bedirected thereby against - -

the patterns and the proper compacting of -

the sand at'such points will be obtained. At

the same time the inclined walls of the flask
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. willact in the same way as the inclined faces
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flask,

to direct the sand against the several pat-
terns and assist in the compaeting of: the sand

around the patterns. After the air-hasbeen
expelled through the several openings some

of the sand may protrude through the same,
eitherthrough the bottom plateorthrough the
openings in the patterns, and in such case,
when the plate is removed, the sand-may be
smoothed off, or, if desired, the plate may be
arranged to have a sliding movement, so as
to smooth off such protuberances. The pat-
terns may also be arranged.to be, turned

slightly in the mold-cavities so formed and.

smootl off any roughness from protuberances
arising from such cause. i

In Fig. 4 Thave illustrated a different man-
ner of projecting the bulk of- sand into the
this forming the subject-matter of a
separate application of even date herewith,
Serial No. 412,860. In such -case the sand is

“filled within a suitable holder or reservoir k,.

which in the drawings illustrated has a
swinging motion to impart the necessary ve-

locity to the sand, the reservoir being ar-

ranged to swingin a cireular course and to be
brought above the flask, so that the sand con-
tained within the reservoir may be proj ected
therefrom directly into the flask. The mo-
tion is imparted to the reservoir k by means
of the coiled spring &', surrounding the shaft
12 on the standard .1* and connected to. the
swingingarm%*, carrying the reservoir.. This
is shown simply toillusirate another method
of imparting motion to the sand, and in such
case the air has the same free escape from
the flask as that above described. .
In Fig. 51 have illustrated the application
of the invention to the making of cores. It
is of course desirable that the outer walls of
the core-box m shall be solid or imperforate,
so as to form perfect outer walls to the core,
and to provide for the escape of air I form
perforations o in the base-plate 7, closing the
lower end of the core-box, and for such pur-

pose I may form rather large openings, cov-

ering the same with wire-gauze, so as to pre-
vent the escape of sand. Insaid Fig. 5 I
have illustrated. a piston p for projecting the

‘sand from ‘:e sand-holder and gen eratingthe

necessary force to cause the sand to enter and
pack within the cavity of the core-box.

" By my inventionIam enabled to overcome

_ the particular difficulty in forming perféect’
55

molds by causing a bulk or body of sand to

_enter the flask with gufficient velocity to pack
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‘receiving cavity, so

. different ways, the main

itself therein by providing a free and perfect
escape for the air contained within the sand-
form merchantable molds-by suel weilod.
It will be understood that I do not confine
‘myself to any particular location for the air-
outlets, as they may be arranged in many
: feature being to pro-
vide the full:and free escape of air.from ths
flask when @ body of sand sufficicui to fill
the same enters the sand-teceiving cavity.

that it is practicable to:

(2]

No specific claim is made in this applica-

tion to the mechanism illustrated in Fig. 4of

the drawings further than the general claims
of this application cover the same, as the
mechanism shown -in that figure forms. the
subject-matter of a separate application of
even date herewith, Serial No. 412,860.
What I claim as my invention, and desire
to secure by Letters Patent, is— :
1, The herein-described method of forming

sand molds, consisting in setting & bulk or

body of sand sufficient to fill the flask in mo-
tion, and causing it after motion is impdrted

to it to enter the sand-receiving cavity with

sufficient velocity to pack therein, and at the

| same time providing free escape of the air

from such cavity to permit the sand to pack
evenly and solidly therein, substantially as
sot forth. '

2. The herein-deseribed method 6f formi'ng.

sand molds, consistingin positively moving a
bulk or body of sand contained within a
holder by applying pressure thereto, and so
projecting the body or bulk of sand first from
such holder and then into the flask, substan-
tially as and for the purposes set forth.

3. "The herein-described method of forming
sand molds, consisting in positively moving a
body or bulk of sand by applying pressure
thereto at a point away from the empty flask,
and guiding it in its course to the flask and
so projecting the body or bulk of ‘sand into
the flask, substantially as seb forth.

4. The combination of a sand-holder for

‘bolding a body or bulk of sand, means' for

applying pressure to and projecting the body
of sand in bulk from the holder, and a flask
in line with but out of contact with theholder

having perforations at or near the base there-
-of, substantially as seb

forth.
5. The combination of a sand-holder for

in line with the holder,
and aguideway between the holderand flask,
butb out of contact with the flask, substan-
tially as set forth. ' E .

6. The combination of a sand-holder for
holding a body or bulk of sand, means -for
projecting the body of sand in bulk from the
sand-holder, a flask in' line with the holder
having perforations at or near the base there-
of, and 'a guideway between the holder and

flask, but out of contact with the flask, sub-

stantially as set fortk. _

“7. In apparatus for forming sand molds,
the combination with a flask, of a sand-holder
away from butinline with the flask, said sand-
holder having an inclosed space ahove the
sand to receive fluid nnder pressure to project
the sand frow the holder, substantially as
and for the pnrposes-set forth.

-8, In apparatus for forming sand .nolds,
the combination witha flask having a pattern
extending up into the same,
extending up within th flask, and provided

~with a:face v facesinclined toward the pat-

.
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‘holding a body or bulk of sand, means for -
‘projecting the body of sand in bulk from the
“sand-holder, a flask
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of a projection -
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tern, to directthesand fed tothe flask against
the pattern, substantially as and for the pur-
poses set forth, .

3. In apparatus for forming sand molds,
the combination with a flask having in-
wardly-inclined walls, of patterns extending
up within the same, and projections extend-
ing up within the flask  provided with faces
inclined toward the patterns, said.inclined
flask walls and faces acting to direct the sand
fed to the flask against the patterns, substan-
tially as and for the purposes set forth.

10. In apparatus for forming. sand molds,
the combination of a flagk, a sand-holder for
holding a. body of bulk of sand away from

-but in line with said flask, and a-base-plate

closing the lower end of said flask and hav-
ing air-escape openings extending through
said plate, substantially as set forth.

11. In apparatus for forming sand molds,

a:flask having a base-plate closing the lower
end thereof, and a pattern extending up

within the flask, and having openings in the
hollow base of the pattern and escape-outlets
therefrom, substantially as and for the pur-
poses set forth. :
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In testimony whereof I, thesaid STEPHEN

JARVIS ADAMS, have hereunto set my hand.
STEPHEN JARVIS ADAMS.
Witnesses: :
James I, Kay,
J. N..COOKE.



