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- Molds; and I do hereby

S'lf‘EPI—-IEN -JARVIS ADAMS,

OP PI [‘lSLURG PE\TNSYLVANIA

METHOD OF AND APPARATUS FOR FORMING SAND MOLDS

SPECIFIGATION formmg' part of Letters Patent No. 5'?’4 052, da,ted December 29, 1806.

Apphcatmn ﬁled Mm ch 2 1,189 5

SBI’IELI No. 542 614, (Nu model)

To all whom it may concern: |
- BeitknownthatI, STEPHEN JARVIS ADAMS,
a resident of Plttsbuw' in the county of Al-

legheny and State Of Pennsylvania, have

invented a new and useful Improvement in
Methods of and Apparatus for Forming Sand
declare the follow-
ing to be a full, clear, aud exact descnpmon

| thel eof.

IO

My invention relatesto the making of sand
molds, its object being to provide a method of

. and appdl atusforthe makmn‘of molds having

mold-faces on both sides theleof each com-
posing part of the wallsof a mold-cavity, such,
for example, as molds for brake- -shoes, in

which one face has a convex projection, part

of which forms the surface for casting the

concave wea;unn‘-faee of the brake- shoe, whl]e -

- the other face ha,s a Concave depresﬂon COI-

20

1esp011d1nrr to the convex projection and a

cavity below the same corresponding to the
shape of the shoe to be formed, a series of
such molds being plaeed in eontact with each
other, as deseubed in application for patént

filed by me the 24th day of October, 1892, Se-

rial No. 449,904. Such form of mold welllllus-
trates the inventwn

- Ingirregular mold-faces on both sides thereof,
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eaeh composing part of the Wallq of the mold-
cavity. | |

1o these ends my mventlon eonmsbs, gen- |

- erally stated, in compacting the sand in the
flask around the

pattern to form one mold-
face and then cutting off the compacted sand

to an irregular Sh‘Lpe corresponding to the |
other 11101(1 face to be formed.

It also consists in compacting sand wu,hm
ask around the pattern and within a
reservoir above the flask and then cutting
off the sand to form the opposite side of an
irregular shape, such as by sliding the res-

- ervoir across the ﬂask or samd holdel

.

It also consists in certain improvements.in
the molding apparatus, as will be hereinafter

more paltleulm ly set forth and claimed. |
To enable others skilled in the art to m ake

and usemy invention, I will describe the same

more fully, 1efelrmﬂ* to The aceompa,njrmﬂ_
dlawmws, in whmh—-—- |

Figure 11is a longitudinal sectmn ofa mold -

- 111115131 ating the invention Where the mold 18

the mold to the hmbhed shape desired.

though the invention
may be emploved in fDI‘[[lI‘[l*T other molds hav-

compaebed in the mdiﬁmy way. Iig.2isa

like view of a mold, illastrating the invention
where the mold is comp..-wted by an upward
movement of the pattern intothe sand within
the flask and reservoir, as more fully de-

scribed in application filed by me on the 11th

day of May, 1894, Serial No. 510,846. Fig. 3

isa view of the. ﬂ?bbl{ and reservoir,

lllustrat---

6o

ing the movement of the reéservoir m the cut- .

tinﬂ' off of the sand.

eonstluc,tmn‘rheleof - Figs. 5dnd61llms‘rmte
other ways of cutting oft the top surface of
Fig.
7 18 a perspective view showing the ﬁmshed
mold within the flask, which is partly broken
away, sald figure dlb() showing the templet
above the ﬂftsk Fig. 3 is a G(}mbmed side

view and longit udma,i section Illubtmlm o the
series of molds toy other.

Fig. 9 1s a horlz,on
tal cross-section f}f the same, and IFig. 10 is a
view of a removable guide- -piece to be used
with the flask. -

Like leltelsof reference indicate llke parts
in each. |

My invention is illustrated in connection

with molds for casting brake-shoes because

that is the form of mold with which it has

mventlon can be employed in forming any
mold one face of which is irregular in one
direction but regular in the other dueemon

'so that it can be formed by cutting off.

I will first describe the Sunpleht form of
invention, where the mold is made by com-

pacting. the sand in a statlonary ﬂctbl{ a be-
ask, resting on the table a', b the
pattem C 1;116 stripping- plate, and d the res-
ervoir, |

ing the

The ﬂasks employed may be made ‘ro CoT-

respond in shape to the two faces of the mold,

which are to rest against adjacent molds, .::md
may have pr ojections on them, as shown at

a?, fitting into depressions ¢®in 1Jhe adjoining

| 'ﬂask SLICh flasks being shown in Fig. 5, but
as 1t 13 desirable in many cases to employ the
ordinary rectangular flask without such pro-
jections I find it desirable to employ what I
term a ““templet” e, which is simply a hollow
skeleton frame sueh as shown in perspective
in Iuﬂ' 7, corresponding in shape to the flask

Kig. 4 is a view of the
| reservoir, partly br oken away,lllustrating the
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been employed, and it well illustrates the in- .
~vention, but it iy to be understood that the
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and formed of the side bars ¢’ and end bars |

e?, the under face of which templet is flat or
straight, while the upper face has formed on
1t projections €% corresponding to the projec-
tions a* of the special flask, the templet hav-
ing guide-posts e* thereon to fit over the body
of theflask, and the straight flask and templet
together forming the sand-holder, and the
projections thus formed by means of the tem-
plet corresponding with the irregular shape
of the upper mold-face to be formed.
Instead of having projections on the tem-
plet,it may be formed with depressions therein
corresponding to the mold-face to be formed.
The templet may also be composed of sepa-
rate removable guide-pieces, such as shown
in Fig. 10, to be secured on the top of the
flask on each side thereof and forming the
guiding means for the cutting off of the top
surface of the flask. As the two mold-faces
are to fit against each other the lower mold-
face f must, of course, be made of the same
Irregular shape as the upper mold-face ¢, and
1n case a special flask (shown in Figs. 1 and 5)
1s employed the table @' has projections a?,
(shown in dotted linesin Fig. 1,) correspond-
ing to the depressions «® of the flask and fit-
ting into the same when the flask is placed
upon the table, so closing the flask at those
points. In order to form the depressed face
of the mold, the stripping-plate ¢ has projec-
tions ¢’ thereon, corresponding to the depres-
sion formed in the mold-face, such projec-
tions fitting around the pattern or patterns D,
which extend up through the stripping-plate.
Instead of the table having projections a,
the lower ends of the flask at the depressions
o’ may be closed by the stripping-plate itself,
the projections ¢’ of which are made wider
for this purpose, and in the simple form of
molding, as shown in IFig. 1, that would be
the natural course. Where a plain rectangu-
lar flask 1s employed, the projections ¢’ of the

- stripping-plate extend up within such flask,
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forming the depression 7' in the lower face
within the rectangular flask, as shown in
Figs. 3 and 9.

The reservoir d corresponds in size to the

flagk, and rests either directly upon the flask

or upon the templet ¢, according to the shape
of the flask employed, that is, it rests upon
the sand-holder, whether that is composed of
the flask itself or the flask and templet. The
lower edge of the reservoir corresponds to the
shape to be given to the upper mold-face ¢,
having in the mold shown the depressions
n its edges corresponding to the projections
a® of the flask or ¢’ of the templet. Where
the reservoir is employed as a cutting means,
as illustrated more fully in IFigs. 3 and 4, one
edge of the reservoiris made either square or
with the projecting cutting edge, so as to cut

off the sand after it has been compacted in

the sand-holder and reservoir, such cutting
edge being shown at ¢?; and back of the
same 1 prefer to form the base of the reser-
voir rounded slightly, so as to form a slicker

574,052

¢®, which will act when drawn over thesurface
of the mold after it has been cut oif by the
cutter ¢*® to smooth or slick up the surface of
the mold and bring it to finished shape.

When forming the mold where the sand is
compacted around the stationary pattern, as
more fully illnstrated in Ifig. 1, the strip-
ping-plate ¢ is placed around the pattern b
and the pattern and stripping-plate placed
upon the table, and the flask ¢ is placed upon
the stripping-plate, the templet e upon the
flask, the two together forming the sand-
holder, and the reservoir ¢ is placed upon the
templet. Thesand i1sthen compacted within
the sand-holder and reservoir by ramming or
some suitable means, and the operator then
slides the reservoir d over the templet, so that
its cutting edge c¢* cuts off the sand to the
Irregular shape of the base of the reservoir
and the upper surface of the templet. The
cutting edge ¢° may be formed a little large,
say not a close fit on templet, (a little space
left between,) so leaving just sufficient or
additional sand for the slicker side of the
reservoir ¢® to finish the face of the mold.
In order to smooth up the surface so cut to
irregular shape, he can then slide the reser-
voir over the surface of the mold one or more
times and by means of a slicker ¢® bring it
to smooth shape, either depending upon the
sand on the surface of the mold, some of
which may project above the flask to provide
the sand for slicking, or upon the sand still
within the reservoir, which will provide a
surplus for such slicking operations, or, if
he so desires, he can sprinkle fresh sand or
pulverulent plumbago or like substance upon
the surface of the mold and then smooth up
the mold by the slicker, so as to insure a per-
fectly smooth and finished surface on the
compacted mold. llethenliftsoff the templet
and withdraws the pattern through the strip-
ping-plate and lifts the completed mold within
the flask from the stripping-plate. It is of
course to be understood that if there are any
wing-patterns, such as for forming dovetail
recesses, wnich are required in certain forms
of brake-shoes, such wing-patterns are car-
ried by the main pattern and are operated
so as to be drawn together by mechanism
within the pattern before the patternis drawn
from the mold.

In case the mold is formed in a flask of ir-
regular shape, such as is shown in [Fig. 5, it
1s of course 1o be understood that templet e
1s not employed, the flask itself supporting

‘the sand-reservoir and its edges giving the

necessary shape for the cutting off of the
upper surface of the mold in the same way

~that the templet operates, as above described.

In case the mold 1s made with a continuous
runner passing through 1f, as illustrated at
¢’, this runner can be formed by means of a

bar or runner pattern ¢', extending up from

the pattern-plate ' to the upper surfaces of
the sand-holder and being withdrawn with

i the pattern from the mold, and the runners
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‘leading therefrom to the mold-cavity, such

as at ¢°, may be formed in the under surface

- of the mold by means of 11bs ¢’ on the strip-

ping-plate.

Where the mold is formed by the upward

movement of a pressing-pattern and str ip-.
ping-plate, as more particularly described in
- the said apphmtwn Serial No. 510,846, the .

- apparatus shown in Fig. 2 may be employed

[0

" thereof and having lugs 03,
20

the same flask, templet and reservoir being
employed. The pattern b (shown in this ﬁn'-
ure) is used simply as an illustration of any
suitable pattern and is what might be termed
a ‘‘collapsible” pattern, such as deseribed in
my sald application, Serial No. 510,840, hav-
ing the pattern-shell 6% the hinged w ings 0%

Ifmmmn‘ the dovetail pmtwns Wthh wings

are hinged within the shell b° near the base

extending in-
wardly within a slot bt in the vertically-mov-

ing spreader b° of the collapsible pattern, said

spreader -acting when forced upwardly to

.Spread the dovetall portions and when drawn

tlons.

downwardly to collapse or draw in said por-
In such case I employ the ﬂ.:zsk-plate
t, the upper edge of which corresponds in

shape to the lower edge of the flask, while the

lask-plate has the dependmn ﬁ.;mﬂe ', within

~ which a stri pping-plate w fits, such depen ding

3©

flange forming the reservoir to receive the
::md below the flask and around the patbel n,

and pattern 7 extending up thr ough the strip-

ping-plate,both the patbel nand the stripping-

~ plate being connected to suitable operative

35

mechanism below the table, so that they may

be forced upwar dly in the formation of the
mold. The flaskis placed upon the table, the

| templet upon the flask, and the reservoirupon

40

the tem plet.
reservoir and a top confining -plate % placed

Sand is fed into the flask and

upon the reservoir and held securely there,
and the pattern and stripping-plate are then

forced upwardly to compact the sand within

the flask to form the compacted mold.

- reservoir d is moved across the templet e, so
~as to cut off the sand within the reservoir,

55

~ trated 1in Figs. 5 and 6.

and, if necessary, the upper surface of the
mold 18 slicked in the manner above de-
scribed. The pattern is then withdrawn

through the stripping-plate and the finished
mold removed |

The cutting off of the sand to the 1119*3'11]&1

shape desir ed forthe upper mold-face can also-

be accomplished in other ways, such as illus-
In Fig. 5 a cutting-
wire is emplo'yed as at /, this wire being sim-
ply a flexible wire, havmﬂ a handle I’ at each

~ end, whichis drawn between the reservoir and

6o

"sand holder and follows the ir regular course

between the two, s0 as to cut between the r es-

ervoir and sand-holder and to bring the up-

per surface of the sand mold to the desired
shape.

in either. of the ways above described, and
before the reservoiris withdrawn the op erator
-ta]{es the wire /, grasping one end with each

of the sand-holder,

enter into the depressions 1.
plish by forming the inner faces r of the pro-
Jjections ¢° of the templet ¢ thicker at the top
than at the bottom and t apermﬂ' between the
top and the bottom on the inner faces ther eof,

S0 11101(1111{1 the sides p of the projecting mold-
face g’ tapering, as above described, and when

The
~confining-plate k& is then removed and the

ular in the Other direction.
finished mold can be produced with irregular
faces on both sides, either by the ordinary
hand operation or by machine molding
‘all the advantages be obtained of the forma-

In such case the mold is compacted

hand, and passes the wire between the end

of reservoir and sand-holder, as illustrated in
Fig. o, and draws it along between the two,

following the irregular course between the
reservoir and sand-holder. -
clean course and leaves the mold-surface in-

This wire cuts a

practically a finished condition, though, if de-

sired, it may be subsequently shoked by any
Smtable means. |
In Fig. 61 employ a bar to cut off the uppet.

surface of the compacted mold, and I may

compact the mold with or w,it.hout the. em-

ployment of a reservoir, as desired. In the

former case the sand is compacted within the
reservoir, which is then withdrawn, leaving

thecompacted sand extendingabove the sand-

holder, and the bar is then passed over the
sand- holdel , being guided in its movement by
the top edﬂ'eq of the flask or templet and the

‘upper face of the mold being thus brought to
the desired form.

In the L:ttl]el case I ram
the mold a little higher than the top surface
and with the bar m I cut

e

off the surplus band to bring the mold- -sur fdce

to the desired shape.

YWhere an ordmmy 1ectanwu]ar flask is em-

ployed and a projection g’ of the mold-face

“extends beyond the same, as it might be diffi-

cultto enter such projecsion between the sides
of the flask on each side of the depressions f'
of the opposite mold-face, I prefer to form
the side faces p of the pm]ectwn g"of the .
mold-face tapering inwar dly, as clearly illus-

trated 1n Fig. 9, so that it may more easily

the molds are placed together such tapering

sides p of the pm,]eomons will be more easﬂv

directed to place. -

in the other mold-face may also be made cor-
respondingly tapered. When the molds are

formed in the ordinary rectangular fiask, it
will be seen that as tlle-.projection—faces g’
enter the depressions or seats /', formed for
them in the adjoining flasks, the molds are

entirely inclosed by the ﬂ&sk bodies.

In all cases it will be seen that the molds
are formed by compacting the sand around
and above the pattern to form one mold-face

and compacting it above the other mold-face
and then cutting of
the irregular- shape of the other mold- face,

. the compacted sand to

such f01 mation of the other or.upper 11reg111a1

‘mold-face being. made posmble because that-

face 18 str mﬂht in one direction, though irreg-
In this way a

,.and

tion in the one ﬂask of a mold having mold-
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ing sides s at the ends of the depressions f”
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- faces on both sides thereof, each composing

10

L5

20

25

30

35

4.0

50

55

60

part of the walls of a mold- -cavity, and the
molds can be built up or placed in line with
each other, so as to reduce the number of
molds to be formed to aboutone-half the num-
ber usually employed in forming such mold-
cavities, the cost of the mold therefore being

reduced and the molds as formed being prop-

erly supported during the pouring of the
metal in forming the ea;stm 2s.

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

1. The herein-described method of for mm o
molds having irregular mold-faces on both
sides thereof, each composing part of the walls
of the mold-cavity, consisting in compacting
the sand in the sand-holder mound a pattern
to form one mold-face and then cutting off
the compacted sand to irregular shape corre-
sponding to the other mold- fd,ce to be formed,
substantially as set forth.

2. Theherein-described method of forming
molds having irregular mold-faces on both
sides thereof, eaeh eomposmwmrt of the walls
of the mold- cawuy, consisting in compacting
the sand in the sand-holder around a pattern
to form one mold-face, and then cutting off
the compacted sand to irregular shape corre-
sponding to the other mold- face to be formed,
and then slicking the surface of the mold- faee
so formed Dy euttmn off the sand, substan-
Lmlly as set forth.

The herein-described method of forming
mold% having irregular mold-faces on both
sides thereof, each composing partof the walls
of the mold- ca,vmy consisting in compacting
the sand in a reservoir above the sand, in the

sand-holder around a pattern to form one
mold-face and then cutting off the compacted
sand to irregular shape correspondm ¢ to the
other mold-face to be formed, substantially
as set forth.

4. I'ne herein-described method of forming
molds having irregular mold-faces on both
sides thereof, eaeh composmo'part of the walls
of the mold-camty' consisting in compacting
the sand in a reservoir above the sand, in the
sand-holder around a pattern to form one
mold-face and sliding the reservoir across the
sand-holder, and thereby cutting off the up-
per mold-face to irregular shape correspond-
ing to the other mold-face to be formed, sub-
513&11131&1137 as set forth. °

5. The herein-described method of forming

molds having irregular mold-faces on both
sides thereof, 6&011 composing partof the walls
of the mold, eonmstmn‘ln compacting the sand
in the sand-holder m'ound a pattern to form
one mold-face and in a templet above the
flask, and then cutting off the opposite mold-

face to irregular shape corresponding to the

templet to form. the other mold-face of the
mold, and removing the templet leaving such

mold-face projecting beyond the flask, sub-
stantially as set forth.

6. T'he combination of a flask, a pattern
extending up into the same and a templet
fitting on the top edge of the flask, and having
1ts upper edge of irregular shape correspond-
ing to the irregular shape to be given to the
upper mold-face, substantially as set forth.

7. T'he combination of a flask, a pattern ex-

tendingup into the same, and a templet fitting

on the top edge of the flask, and having its
upper edge ot irregular shape corresponding
to the irregular shape to be given to the upper
mold-face, and a reservoir having its lower
edge corresponding to the templet and resting
thereon, substantially as set forth.

3. The combination of a flask, a pattern ex-
tending up into the same and a templet fittinge
on the top edge of the flask, and having its
upper edge of 1irregular shape corresponding
totheirregular shape to be given to the upper
mold-face, the inner faces of the projections
of the templet being inwardly flaring, sub-

‘stantially as set forth.

9. The combination of a pattern, a sand-
holder having its upper edge of irregular
shape corresponding to the irregular shape to
be given to the upper mold-face, and a reser-
voir fitting on the sand-holder, and having its
lower edge corresponding inshapetothe sand-
holder, and having a cutting edge formed
alongoneloweredge of the reservoir, substan-
tially as set forth.

- 10. The combination of a pattern, a sand-
holder having its upper edge of irregular
shape corresponding to the irregular shape to
be given to the upper mold-face and a reser-
volr resting on the sand-holder, and having

1ts Jower edge corresponding to the irregular

shape thereof, and having a eurved slicker
formed along the lower edge of the reservoir,
substantially as set forth.

11. Thecombination of a rectangular flask,
a separate templet placed thereon and having
1ts upper irregular edge corresponding to the
shapeofone mold- face a pattern entering the
flask and a strippillg-plate around the pat-
tern, having a portion thereof entering the
rectangular flask and corresponding in shape
totheirregularity of the templet, so asto form
a mold-face corresponding to that formed by
the templet, substantially as set forth.

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

STEPIIEN JARVIS ADAMS.

Witnesses:
J. M. BOSSERT,
ROBERT C. TOTTEN,
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