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UNITED STATES PATENT OFFICE.

STEPHEN JARVIS ADAMS,

OF PITTSBURG,

PENNSYLVANIA, ASSIGNOR TO

| MARCELLIN C. ADAMS, OF PITTSBURG PEN‘NSYLVANIA

M-ETHOD OF Fonmme SAND MOELDS.

SPECIFICATI{)N forming part of Letters Patent No. '704 952 dated July 15 1902
Original epphcemen ﬁled May 11, 1894, Serlal No, 610,846, Divided end this eppheemen ﬁled February 1, 1801, Serial

No. 45; 591

(No model,)

- To all whom it may CORCert:

Beitknown thatl, STEPHEN JARVIS ADAMS,
a resident of Plttsbm g, in the county of AI—_

legheny and State of Pennsylvania, havein-
vented a new and useful Improvement in
Methods of Forming Sand Molds; and I do
hereby declare the following tobe a full clear,
and exact description thereof.

My invention relates to & method of form-
ing sand molds; and its object is to provide
an eSpeele,lly-ra,pld method for forming sand
molds having in or on one side thereef one
mold - face and in or on the opposite side

. thereof another mold-face, the respective
mold-faces of the series of molds fitting to-
cether, so as to make a complete mold-cav-
ity-—sueh for exemple, as a mold for form-
ing brake-shoes. The molds thusformed are
melosed within flasks which stand on end,
and said flasks are arranged in such a men—'
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ner that the two faces of the respective molds

are placed together to form a mold- -cavity.

The object of the present invention is teT
perform the necessary steps of the method in |

a manner to insure the rapid mekmw of melds
of this kind. .
Mechanism for- eenvemenﬂy, plaetleelly,
- and automatically carrying outthesaid meth-
od is diselosed in my application filed May
30
| tmn the present one 18 & division.

The method, generally stated, consists in
filling the space within the ﬂesk and around
and over the patterns with sand, then cut-

35 ting or planing off the sand to an irregular
shape corresponding to one face of the mold,

~ then confining the sand by a mold-plate cor-

responding to the shape of this face of the

mold to be formed, and then completing the

40

ining-plate.

pact the sand against such con

In this manner the mold is rapidly formed }-

‘and the sand is evenly packed, anditis made
possible by the planing off of the sand in a
line corresponding substantially to one face
of the mold and then supporting the sand by
a pattem-plete conforming to that face and
then compressing the’ pettem into the same

50 from the opposite side to obt.em an eVenly-

45

mold by forcing the pattern and its plate into
the same from the opposite side, so as to com- |

compacted mold in which the defect of com-
pacting the sand above the pattern more than
around the same is overcome.

In the aeeempanymo' drawings, Figure 1is -
a perspective view illustrating the cutting off 55
of the upper face of the mold Figs. 2 £0 5

are detail sectional views lllustleting the op-

erations of forming the mold. Fig. 6 is a

perspective view of the top confining-plafte.

Fig. 7 is a perspective view of the guard- 6o

plate for the mold. Fig. 8 i3 a” perspective

view of the formed mold., Fig. 9 is a sec-
tional view of a line of molds, and Fiﬂ‘ 10 is

a side view .of the same.
In the parent application referred to is 65

' shown, described, and clelmed mechamem *

11, 1894, Serial No. 510,846, of which applica- | p

which is lar ﬂ'ely automatic for carrying out

this method; but in the present case only so
much of said apparatue is disclosed as will |

make clear the manner of forming the mold, 70

it being ‘understood that any ‘suitable mech-
| anism or implements may be employed in

place of the mechanical elements shown.
In said drawings, 1 represents a table for
supporting the removable and interchange- 75 .

| ‘able plate 2, upon_ which the flask 3 rests.

4 represents a top plateorabutment edapted

to bear against the confining or pattern plate

5, and 6 represents a plete apon which the
atterns 7 rest, which plate in turn is sup- 8o
ported by blecks or bars 8 upon a reclpreca,t-

1ing table 9, mounted upon suitable rods 10,

whmh are elevated at the proper time by eam
mechanism, (not shown,) as deseribed in the |
parent a,ppllcemon the operation being that 85
after the preliminary forming of the mold, as
hereinafter deseribed, the tep plate or abut-
ment41s b’rought egeinsn the confining or pat-

tern plate 5, and the rods 10 are reciprocated

by suitable meehemem in order to press the ga
pattern up into the flask, the flask being sup-

ported during the enmre operation upon the

plate 2. The mechanism. so far. described,
however, is no part of the invention elelmed

| in this epphcetmn and may be replaced by 95

any other suitable mechanism for supporting
the flask, confining the pattern-plate 5, and

pressing the petbern 7 mta the sand in the

Hask.
The drawings illustrate the met.hod in con-f- 100
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nection with the formation of molds for mak-
ing brake-shoes, and in the making of such
molds it 18 necessary that there shall be a
flask in which the mold is to be formed and a
proper means to support the same, the flask

. 3 being preferably made of cast-iron and rests
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IS5

20

25

30

35

40

45

- 18on each sideofand between the patterns 7,

upon the removable and interchangeable
flask-supporting plate 2, which is SUpported
on the table1 and which correSponds in shape
to the edge of the flask, it being preferable,
as described in the parent application above
referred to, to employ a flask the lower edges
of which are irregular and which correspond
approximately to the shape of the mold to be
formed, so as to give better support therefor.
As the invention is illustrated in connection
with the making of brake-shoes which have
one face concave corresponding to the curve
of the wheel and the body made of substan-
tially the same curve, the flasks have the end
walls 11 and the side walls 12, the central

~edges of the side walls being eurved, corre-

sponding to the general curve or general con-
tour of the brake-shoe—that is, they have on
one edge the curved projecting portion 13
and at the other edge the curved depression
14.
to the lower edge of the flask, having acurved
projection (not shown) ﬂtmnn' into the curved
recess 14 of the flask-body in order to give
better support to the same and so closing
that part of the flask. The interior faces
of the flask and the walls of the opening in
the flask-plate correspond, and the flask-plate
has a downwardly-hanging flange 15, forming
a pocket or reservoir 16 for sand below the

flask, the base of which pocket or reservoir

is formed by the stripping-plate 17. The flask-
plate carries suitable guides (not shown) for
centeringthe flaskthereupon,as willbe readily
understood. As the two faces of the molds
beyond the mold-cavities must of course cor-
respond with each other, and in this method
of molding the face on one side of the mold
18 a counterpartof thaton the otherside, and

as the stripping-plate 17 forms the mold-face

around the mold-cavity this stripping-plate

corresponds in outline to the two correspond-

ing faces to be formed upon the mold, and
therefore has the curved projecting pmbmns

- whichimpart the necessary curvature or form

55
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to the mold-face to fit the opposite face of the
adjoining mold. The other or opposite sur-
face of the mold is formed by the plate 5,

~which is irregular in shape and corresponds
to the mold- taee desired to be formed. This

plate 5 is shown as resting on the flask 3 and
has the curved deplescslon 19 corresponding
to the curved portions 13 of the flask and cor-
responding to the curve of the brake-shoe
face, and its molding position is even with
the top edge of the flask. This confining or
pattern plate is illustrated as having a rib 20
thereon to form a runner on that mold- face.
This runner may, however, be formed by a
projection on the strlppmﬂ*-plate 17, if de-

The flask-plate 2 corresponds in shape |

gl

|
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sired, a plain top piate of the desired curve
orgeneral outline beingused. Suchrib, how-

ever, serves to illustrate any desired projec- 7o

tion to torm any desired e&wtv in that mold-
face.

In the formation of molds it is very desir-
ablethat theamountof sand to be compressed
in any part of the same shall be such that
when the pressureis applied it will be evenly
compacted throughout, and as the patterns
for brake-shoes are formed on a curve and the
top surface of the mold is to be curved I bring
the top surface of the mold before it is com-
pressed to.substantially the form of the fin-

ished mold—that is, 1 even off the sand, so

that its top face is irregular in shape, corre-
sponding substantially in shape to the con-
fining or pattern plate 5. ThisI accomplish
by placing on the flask a feeding-reservoir 20,
having the lower edges of its sides formed
with eurved depresenons 22, corresponding in

| shape to the depression 19 on the lower face

of the plate 5 and having its front lower edge
forming a cutter or planer. Thesand is ﬂlled
1nto this feeding-reservoir, it being preferred
that the sand be fed from a suitable overhead
carrier, sothatit isbroughtin the mold-cavity
1in a mealy condition, and as soon as the mold
18 filled to the proper hei ght the operatorslides
off said top reservoir over the sarface of the
flask, which planes or cuts off the sand to a

| shape corresponding to the lower face of the

confining or pattern plate 5. Inorder tohold
thereservoirinlineforsuch planingor cutting
off operation, guideways 23 are arranged back
of the flask, being supported on the table 1,
and the feeding-reservoir travels along such
guldeways which correspond in line to the top
of the flask, so giving support to the feeding-
reservoir in its stroke across the flask. The
sand which 1s cut or planed off in this way
passes down the chute 24 into a suitable hop-
per and may be carried back again to the
overhead hopper.

It will thus be seen that in the for matlon
of the molds the patterns extend up within
the molding-space of the flask and the strip-
ping-plate 17 fits aronnd such patterns, leav-
ing below the flask the sand-space 16 around
and between the patterns, this being the po-
sition in which the parts of the molding ap-
paratus rest in preparing to make the mold
and the steps being to place the flask upon
the flask-plate 2, place the feeding-reservoir
thereon, feed the sand into the molding-space,
slide the feeding-reservoir 21 over the flask,
so bringing the top of the sand to the proper
contour and discharging the surplus sand
down the chute 24, place the top pattern-plate

5 upon the flask and hold the same by any
suitable retaining means, such as the plate

4 shown, and then force the patterns and
stripping-plate 17 into the opposite side of
the flask by any suitable means, such as the
plate 6 shown, thereby compressing the sand
between the tOp pattern-plate 5 on the one
SIde and the stripping plate 17 and patterns
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on the opposite mde, sald pa,ttem plate 51 the line of molds.

- forming one face of the finished mold and

10

the stripping-plate forming the opposite face

of the mold, which cﬂnforms to the face
formed by the pattern-plate, while the pat-
terns form the desired cavities therein. In
the mechanism shown in the parent applica-

tion referred to the movement of the patterns

is made shorter than that of the siripping-
plate and the patterns and the stripping-plate

travel together at about the same speed until

the patterns are raised to their full height,
and as it is desirable to have the sand paeked
firmly around the edges of the mold-cavities
and on the front face of the mold the strip-
ping-plate 17 continues to move after the pat-
tern ceases for a short distance until said
plate is brought even with the flask-plate 2.

- The mold so made has one face formed by

20

the ‘top pattern-plate 5 and has been packed

by the pressure of the sand against that plate |
as the patterns were raised and the other |

face having the cavities formed therein by .

- the patterns the two faces being thus formed
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in the mold at one operation. If desired,

slight depressions or projections can be

formed by means of the top pattern-plate, the
hollow or curved portion of the same giving
the curved face for forming the concave face
of the brake-shoe,and the I‘lb extending along
said plate, fmmmn' g runner leadmﬂ' to the
mold-cavities. In Figs. 2 to 5 the -different
positions of the patterns and stripping-plate
are shown in diagrammatic views, Fig. 2
showing the position to receive the sand, the
patterns extending slightly into the ﬂask and

‘the stripping-plate being at its lowest posi-

tion so as to form the reservoir 16 below the

flask, Fig. 8 showing the upward movement

of the patte:t ns and stripping-plate and the
point at which the patterns stop, the strip-
ping-plate not having reached its highest po-
sition, Fig. 4 showing the stripping - plate
raised to its highest position, and Fig. 5 show-

ing the patterns withdrawn to their lowest

position, the stripping-plate remaining in its
highest position, and the next position being
that shown in Fig. 2, the patterns beingagain
raised and the stripping-plate lowered with
the parts again in position to recelve sand.
The mold is then ready to be removed. To
protect the mold while being removed,a guard-
plate 26, corresponding substantially to the
shape of the upper face of the mold, is first
placed npon the flask and the flask" rocked
‘over until it rests thereon. Thisgnard-plate |
has lugs 27 28 29 fitting above, below, and at |
the side of the flask to hold it in position
thereon, and hasalso handles 30 for carrying
the flask by means of the guard-plate and
placing it on the foundry-floor, as shown ‘in

1

i
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the lower edges of these flasks diagonally op-
posite the pI‘OJerIn guide-lips 31 rest upon
the support, while the bases directly under

flask when placed in position rests upon its

outer lower edﬂ'e 33, while it is closed to the

mold against whmh it is placed and 1s raised
from. the support, and there is therefore a
tendency for the flask with the mold therein
to press against the ad;;aeent mold in build-
ing up the row or series of molds, the outer
lower edges 33, above referred to, so forming
a su ppertmw-bearm g for the flask only at one

side of the lower end thereof and causing

such flask to swing or press aﬂ'amst the ad—
joining flask.

If a section of a wntmuous runner 13 t0o be.

formed in the mold, this may be accomplished
by foreing a cuttel or prod through a gunide-
hole 34 in the top pattern-plate until it strikes
the stripping-plate 17. 'The orifices formed
by such cutter or prod when the molds are
placed face to face, as shown in Fig. 9, form
thecontinuousrunner 35shownin sald ﬁgure

It will be seen from the above that I am
enabled to form these sand molds having
mold-faces on each side thereof rapidly and
by unskilled labor. Though the mold-faces
are of irregular shape, I am enabled by the
cutting off of the sand surface corresponding

1t Wiil-also benoticed that
said projecting guide-lips recede, so that each -

75
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to one face of the mold to provide proper pro-

portions of sand above the patterns and strip-
ping-plate for packing and to bring one face
of the mold to practically the desired shape,
so that there is no necessity of movement of
that portion of sand in the pressing opera-
tion. By cufting off the sand to practically
‘the shape of the finished mold and employing

the pocket or reservoir below the flask the

100
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apparatus can be arranged so that an even

packing of the sand Wlthln the flask sufficient

to withstand the pressure of the mold and yet

permit proper venting of the mold can be ob-
tained.. The mold parts can be made sorap-
idly that the expense of thisclass of molds is

110

very materially reduced, and when employed

with the continuous runner extending
through the series of molds on the foundry-

floor and the downtake-runners leading into

the mold-cavities, as described in my Patent

either for the making or pourmﬂ' of the molds
is done away with.

What I claim, and desire to Secure by Let-
ters Patent, is—

115

No. 539,209, the necessity of skilled labor

IZG -

1. The herem deseribed method of making

sand molds having irregular faces on both_.
sides thereof each forming part of the walls
of a mold-cavity, which consists in cutting or

| planing off one side of the sand to an irreg-

Fig. 10. It will be noticed in said figure that | ular shape corresponding to the face to be

the flasks have guide-lips 31 projecting out
therefrom and ﬁttmﬂ* against guide-lugs 32,
by which the flask when earrled out by the

formed on that side of the mold, confining

thesandin thatshape, applying pressure from |

the opposite side of the mold in such a way

- guard-plate is directed to exact position in i as to shape the 1rrerr111ar face on that side of

124
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the mold and to compact the mold, and then | ity, which consists in ﬁllihg the _spaée within

assembling two or more of such molds face
to face to form the mold-cavity.

2. The herein-described method of forming
sand molds having faces on both sides thereof
each forming part of the walls of a mold-cav-

1ty, which consistsin filling a flask with sand,
then cutting or planing off one surface of said
sand to an irregular shape corresponding to
the face to be formed on that side of the mold,
confining the sand in that shape, and then

forcing a pattern from the opposite side of

the mold toward the confining means to com-
pact the mold and form the irregular mold-
faces upon both sides thereof. |

3. The herein-described method of forming
sand molds having faces on both sides thereof

each forming part of the wallsof the mold-cav- |

T

a flask above the stripping-plate and around

and above the pattern with sand, then cut-
ting or planing off the top surface of the sand

20

to an irregular shape corresponding to the

face to be formed on that side of the mold,
confining the sand in that shape and then
forcing the pattern and stripping-plate up-
wardly toward the top confining means to

compactthe mold and form theirregular mold-

faces upon both sides thereof.

25

In testimony whereof I, the said STEPHEN 3o

J. ADAMS, have hereunto set my hand.
STEPHEN JARVIS ADAMS.

Witnesses:
ROBERT C. TOTTEN,
. W. WINTER.
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