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UNITED STATES

— — I R

PaTeEnT OFFICE.

MATTHEW R. MOORE, OF INDIANAPOLIS, INDIANA.

MACHINE FOR MAKING MOLDS FOR CASTINGS.

SPRECIFICATION forming part of Letters Patent No. 318,784, dated May 26, 1885, B

Application filed Janunary 20, 1885, (No model.)

To all whonv Tt maly CONCEFTi: |

Be it known that I, MATTHEW K. MOORE,
of Indianapolis, Marion county, in the State
of Indiana, have invented certain new and use-
ful Improvements in DMachines for Making
Molds for Castings, of which the following 1sa
specification. B |

Letters Patent to me dated July 22, 1884,
No. 302,349, set, forth means for rapidly and
uniformly compressing the dampened ‘‘sand’’
in a flask. I have since devised further Im-
provements. |

A stout platen equipped with a diaphragm
and connections for introdueing compressed
air or other fluid to depress the diaphragm
upon the sand is hinged by hinge-posts to the
body, so thatit may be easily brought into po-
sition for use and removed to allow the ex-
change of the flask. I combine with such
mechanism for operating the pattern through
aclose-fitting holeinthestripping-plate, which
latter I terma ‘‘silhounette’’ ora * silhouette-
plate,”” and provide strong dogs with conven-
ient operating means for supporting the pat-
tern-plate against the great strain to which 1t
is subjected. I make the hinge conveniently

n
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adjustable up and down, to accommodate dit- ;
ferent heights of flasks aund appurtenances. |

I provide a top boxturning onthesamehinge.
I provide for conveniently increasing the depth
of the top box, to vary the quantity of sand
thus stored.

20

for allowing the top box and platen to be |
i with the diaphragm, is raised by the disen- 85
gagement of the links I' and the turning of
- the platen and its attachments on the hinge K.

worked together for certain movements and

35 separately for other movements,

The improved machine is compact and con-

veniently operated. My experimentsindicaie
that it can be worked with great rapidity, the

molds therefrom producing castings of more |

than usual reliability and perfection.

The accompanying drawings form a part of
this specification, and represent what I con-
sider the best means of earrying out theinven-
tion as applied to the casting of elbows for
steam or gas pipes, casting four at once. Fig-
ure 1 is a general side elevation of the entire
apparatus. Fig. 2isaverticalsection through
the flask and the immediately adjacent parts.
Fig. 8 is a vertical section showing a portion
50 on alargerscale.
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i sponding parts in all the figures where they

QCcour.

T is a stout Lody of cast-iron or other suit-

' able material, certain portions of which wﬂl_55

|
I
|

|

| junction with detachable

ﬁ

I provide an automatie cateh |

|

‘them by my machine.
‘tion has been before proposed, but as hereto-

be designated by additional marks, as K E.

I is a post or standard under the center,
and E? a {oot sufficiently extended to afford a
stable support.

B B are stout lugs at the back, which re- go
ceive serew -threaded hinge-posts J, stiffly
held by nuts J’ J> Eyes in the tops of these
posts J receive a transverse bolt, K, which

forms an axis or hinge on which turns astout

platen, G, of cast-iron or other suitable mate- 65
rial, earrying on its under face a flexible dia-
phragm, G', adapted to be depressed to vari-
able extents by air, water, or other fluid un-
der pressure, introduced through an orifice in
the top by means of aflexiblehose, N, or other 7o
suitable connection. | |

It K are short arms or lugs, which, 1n con-
pieces e, held by
the serews ¢, form stout connections for links
I, adapted to engage over stout projections 7
G2 on the front of the platen G. The hinge-
posts J and links I serve as strong ties to hold
the platen to the body L. |

In the use of the machine the flasks A are
introduced in succession one after another in 8o
the space left between the platen and the body,
and the sand D, introduced in liberal quanti-
ties, is compressed around the patterns by the
depression of the diaphragm. 'The piaten,

This allows the flask to be removed and a new
one snbstituted. |

I operate by protruding the patterns up- go
ward through close-fitting holes in a silhou-
ette-plate below, and depressing them through
such holes to effect the ** drawing’’ of the pat-
terns after thesand has been compacted around
This mode of opera-

fore attempted there have been serious prac-
tical difficulties in the working.

- My system of compressing the sand by a
vielding force applied on all partsof the upper

surface of the sand, ip combination with such

. | - . e 1 | : : :
Similar letters of reference indicate eorre- : mode of working the patlerns, is a great ad-
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vance 1n the arts. I have devised means of |

- rendering the action very perfeect.

I 1s the pattern-plate, and ¢ 7 are the pat
terns. The pattern-plate rests on a skeleton

frame, I, to which it is secured by screws or
other suitable fastenings. (Notshown.) This

- frame I* is provided with- two wings, 1/, which

IO

LS

- sand. Screws Ef serve as adjustable stops to
determine the extent to which the pattern-

20

traverse in vertical slots in the sides of the
body Ii. Rack-teeth on the back face of each

wing 1"are engaged by corresponding toothed

segments, 1./, fixed on a rocking shatt, L, sup-

ported in arms I, extending rearward from

the body Ii.  Levers I?, bolted tothe segments
L/, extend forward and allow the attendant to
conveniently apply his strength to raise and

lower the pattern-plate by operating on the
wings I'. Thelowering of the pattern-plate I

and patterns ¢ draws the patterns from the

~ plate I and its attachments may be lowered.

25
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- B1is what is sometimes known as the ““strip-
ping-plate.’’
Its lower surface may have any form to give
1t proper strength, but for ordinary castings
1ts upper surface should be plane. Holes are
cat or otherwise produced in the silhouette
accurately corresponding to the patterns.

G" is an oscillating cylinder containing a

piston, the piston-rod G* of which is connected -
to a pin, g, on an arm, G°.

A cock, Q, controlled by the attendant, lets
on at will the compressed air from the reser-
volr W, which, pressing oh the upper surface

of the piston, pulls downward on the pin g and

raises the platen G. Tuarning the cock Q in
a ditferent position allows the air to escape and
the platen G tosink again. Thepressurein W
18 maintained by a pump, O, operated con-
stantly by a steam-engine or other suitable
power. (Not shown.) The pump O receives
its air from the atmosphere by drawing it in
through an automatic valve, N'.

The hinge-posts J are screw-threaded for a
long distance. By adjusting the nuts J’ J* up
and down thereon the effective height of the
posts may be varied, and consequently the

hinge-axis may be raised and lowered.

60

When the platen is raised by the action of
compressed air in the ¢ylinder G', care should
be taken to correspondingly lengthen and
shorten the link G° when the hinge K is raised
or lowered. 'I'he links I at the front may be
correspondingly lengthened and shortened. I
prefer, however, in most cases to exchange
links. This is effected by having a numberat

hand of different lengths, and on slackening

the screws ¢’ and lowering the clamps e the
exchange may be readily effected and the parts
restored tothelr position again. These chan ges
of length of the hinge-posts J and links F al-
low the machine to receive flasks A of greatly-
varying depth. Forsmall or flat castings shal-
low flasks may be used. For deeper objects
deeper flasks are required.

- In preparing to operate, the pattern-pléte-

is ralsed by the strength of the attendant ap-

I prefer to term it *‘silhouette.”’

318,784

plied to the levers L’ until the patterns are
thrust to the proper extent up through their
respective apertures in the plate B. Itisim-
portant to hold them there with unusual firm-

ness, because the force applied by strong press- -

ure over the whole upper surface of the sand
in the flask is felt by the pattern-plate in pro-

portion to the area of pattern presented. This
downward strain on the pattern-plate is liable
‘1n some forms of patterns to be very great. It

1Is in my apparatus received on two dogs, C/,
standing one on each side and attached to a
transverse rocking shaft, C, carried in bear-

| ings in the wings I’ and controlled by levers
(% one on each side, which are connected

across the front by a cross-bar, preferably

formed 1n one pieee with thelevers C*,asshown. -

When the pattern-plate and its connections
have been raised to the proper position for
use, the gravity of the levers, aided or not by

~the attendant, deflects the bottom of each dog
C’ out of the vertical and engages them with

a firm support afforded in the bodyB. They
support the pattern-plateand the patterns re-
lably against all the downward strain that
can be applied. When the molding is com-
pleted and the pressure is removed and it is

desired to depress the patterns, the attendant
‘simply lifts the levers C*,thus bringing the dogs

C" into the perpendicular position. Then the

30
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gravity of the parts, aided, if necessary, by

the force of the attendant applied to one or

both the levers L% lowers the pattern-plate
untilitssupporting-frame I*rests on the serews
E® again. | '

ICw:

The flask A may be of any ordinary or suit-

able construction. Ihaveshown a form which
will be made the subject of a separate appli-
catlon for patent, and need not be further de-
scribed here. |

H is what I term the ‘““top piece.”” Itisan

open frame or bottomless box of a size and
form corresponding to the flask A. It is
provided with eyes, by which it is connected

IIO

to the bolt K, so that it turns on the same axis

as the platen G. Its useis to lie on the top
of the flask when the sand is applied thereto,
and to contain an excess of sand sufficient to
more than compensate for the sinking which
will be induced by the pressure applied on
the upper surface. H?is a catch pivoted to
the front of the frame and weighted, as shown.

It engages with a staple, G° in the front of the

platen G. | | |
H’ is a removable piece secured by screws
i on the under face of the top piece, H. When

129

shallow flasks are used, and only a little depth

of sand 18 presenfed at any point, the sinking
of the surface of the sand under the*strong
pressure of the diaphragm is less than when a
deep flask is used.
need not be so much depth of the top piece.
I apply or remove the pieces H’ 4s required

to vary the depth of the top piece.

- When the platen is lifted, the top piece, H,
rises with it, leaving a surplus of sand above
the top of the flask which has just been filled,

125

For shallow flasks there
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links I brought up and engaged on the strong

- 318,784

The excess of sand is removed by striking oft
with any suitable straight-edged 1mplemen‘c

The flask, with its contents, is removed and a

similar emph' flask mtroduced
M is a cock having several connections and

functions. A passage, m, opens into the ex-

ternal atmosphere. Another passage, m', con-
nects to the pipe O’, which is provided with
the valve N’, opening inward, and leads to the
suetion side of the pump O. Another pas-
sage, m°, connects to the hose N, which leads

to the reServoir W, and anothm m®, leads to

the spaces between the dldphlaﬁ n G'r" and the

rigid platen G.
"Phe first step toward the production of the

new mold is to disengage the catch H* and

fower the top piece, H into its proper hori-
zontal position, resting on the flask A. Then,
the sand being introduced to loosely fill both
the flask and “the top piece, the platen 18
drawn down into the horizontal position, the

projections Gr and the cock M is turned to
leb the emnpressed air in the hose N into the
space between the platen G and the diaphragm
G’. The air flows rapidly and fills the space
with a pressure of some forty pounds per
square inch. The air under this tension, acting
over the whole upper surface of the sand ﬁlldb
a firm abutmentin the strong and rigid phten
(, held down by the hinge- pmts J on one side
and thelinks I on the obther, and presses down-
ward with an equable fﬁrce over the whole
area of the sand. The depth of sand which

. lies over the highest parts of the pattern will
be compressed to a certain extent. Thegreat- |

er depths of sand which lie between the pat-
terns will be compressed to the same relative
extent, and by reason of the greater depth of
the S&nd to thus be Gompressed the upper sur-
face of the sand will sink lower at these points
than over the patterns. The result will be a
uniform compression of all the sand in the
mold, and the diaphragm will lie compressed
fir mly and equably against the top of the sand,

which latter, with the diaphragm, will lie in
the form of hills and valleys. Now, the cock

M is turned slowly by the at-tendant inthe di-

rection indicated by the arrow in Ifig. 3, and
the surplus pressure is discharged through the
aperture m into the &tmOSphele On turning

the cock a little farther connection is made |

with the induetion or suction side of the pump
O. The continued working of the pump by
exhausting the air from the diaphragm G
makes a putml vacuum therein. The vacuum
will be but slight before the check-valve N’
will be litted and the pump will commence to
receive its air in the ordinary way from the

external atmosphere through this valve, but
;'yleldm presser ', connected with the body E

before the check-valve liits a slight vacuum
will be produced, and this will be sufficient
to draw up the diaphragm into close contact
with the platen. . Now, the attendant elevates
the levers (° either by taking hold directly of
the cross-bar or by acting on the lever P,

[ p, and acts on the lever C° through a pin car-
ried on the arm P’. This movement brings
the dogs C into the vertical position, where
they are ready to descend through the aper-

ture provided in the bottom of the body, and

thepattern-plate 1 and its attachments descend
by gravity, aided or restrained, if necessary,
by The strength of the attendant applied
through the levers L% The patterns ¢ are by

this movement drawn down ward, leaving their

impressions in the compacted sand, which lat-
ter is held up by the siihouette-plate. Next,
the attendant disengages thelinks I,and,either
by hand or by the mechanism described, lifts
both the platen G and top piece, H, into the
position shown in dotted lines 1n Fig. 2, and
proceeds as before to strike off the surplus
sand and remove the flask and supply a new
one.
1? is a screw t“tpped through the pattem-
plate I, and adjusted to support the central

‘portion of the silhouette-plate B when the

pressure of the diaphragm G’ is transmitted
downward through the sand received thereon.
The edges of the sillmuette rest on Strong in-
ternal shoulders in the body E.

The check-valve N’ should be only suffi-
ciently heavy to generate a gentle vacuum in
the space between the platen G and diaphragm
(' when the cock M is in the right position.

70
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The orifice m lets out the excess of pressure

when the cock M is turned one way before the
vacuum commences to be made, and lets in

ICO

air to relieve the vacuum when the same cock

is turned the other way before the strong
pressure from the reservoir W is let on.

Modifications may be made in the forms and
proportions within wide limits.

Parts of the invention may be used without
the whole.

I can operate suecessfullv by the attendant
taking hold directly on the cross- bar, and
raising the levers C° to liberate the dogs C.

For large machines I can apply power to

105
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work the pattern-plate and its attachments

up and down, and even to turn the cock M.

- T can d_is:pense with the addition H' to the
top box, H, or even with the top box itself,
taking care to secure a good surface for the
top face of the mold by other means.

For small machines 1 can dispense with the

evlinder G and piston G° to operate the
platen and top piece, and can work both by
the force of the hands directly applied. In
such case I can partially balance the platen
by a weight attached by a cord or chain to one
arm or quadrant, as will be obvious.

I claim as my invenftion—

1. Tn a machine for making molds for cast-

ngs, the rigid platen G and diaphragm or

by a hinge-joint on one side and detachable

links on the other, m'ra.nged to operate as
herein specified.

2 In a machine for nmkmg molds for cast-

s, the diaphragm G’ and means for foreing

which is pivoted on the level L? at 'bhe p@mt 1 1t Wlth 3! yleldmg pressure against the s.a,nd

115
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in the flask, in combination with the pattern-
plate I, carlylng 1ts patterns 4, and suitable
means for operating the latter, combined and
a,rlanged to serve as herein Speelﬁed |

3. In a machine for making molds for cast-
ings the hinge-posts J and adjusting means
J’ J% in eombination with the hinged platen
G, holding means F, and flexible presser ¢,
arlanged to serve re]atwely to each other and
to aflask and contents substantially as herein
specified.

4. In a machine for making molds for cast-

mgs the platen @G, dnphragm ', and provis-

15

20

25

ions for depressmn the latter to force down
the sand, in combination with the top box, H,
turning 011 the same hinge or axis, K, and
adapted to contain surplus sand, as herem

-specified.

D. In a machine for making molds for cast-
ings, the addition pieces H and means for
securing them to the top box, H 1n combina-

tion with the latter and with the platen G

and diaphragm G/, to allow the depth of the

top box to be Vemed as herein specified.

6. In a machine for making molds for east-
ings, the catch H? in combination with the
top piece, H, pldten (x, and diaphragm G’, ar-
ranged to serve as herein specified.

7. In a machine for makmﬂ molds for cast

318,784

ings, the pump O, hose N, air-reservoir W, 30
and check-valve N’ in combmatlon with each -
other and with the hinged platen G, dia-

‘phragm or presser &, and means for plesent

ing a flask and patl:el ns thereto, all arranged
for joint operation, substantnlly as herein. 25
specified.

3. In a machine for making molds for cast
ings, the reservoir, pump, and pipes N and O/,
in combination with the cock M, prowded

with three-way eonneetlons,andvent m, adapt- jo

ed to allow a pressure upon the dlaphlagm |
to relieve such pressure, and to mdnce a par-
tial vacuum at will, as set forth..

9. In a machine f01 making. molds for cast-
1ngs, the air-pressure device Gr"' connection G5 43
I'Igld platen G, flexible presser G/, and the
valves M and Q, controlling conneetlone from
the said parts to the cempres_sed-eir reservoir
W,combined and arranged for j oint operatiou-
Substantlally as herein Speelﬁed 50

Intestimony whereof I have hereunto setmy
hand, at New York city, New York, this 10th
day of Jannary, 1885, in the presence of twe
subzeribing witnesses. |

MATTHEW R MOOI{E

‘Witnesses: |

W. C. DEY
CHARLES R. SEARLE.
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