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To all whom it ma',y COMCEPTL: |
- Be it known that I, MATTHEW R. MOORE,

of Indianapolis, Marion county, in the State.
of Indiana, have invented a certain new and.

useful Improvement in Machines for Making
Molds for Castings, of which the following 1s

- a specification. -
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so for fluid to distend them, although other fluids

Machines have been recently introduced,

and are much approved,which serve to rap-
idly compress the properly mixed and damp-

ened earth, technically denominated ¢ sand,’’

in the rigid frames, technically denominated
- ¢+ flasks,”” employed in molding iron and other

metals. Such a machine,employing a fluid as
a, means of transmission of the pressure, 1s seb
forth in a patent to me, dated July 22, 1884,
No. 302,349; reissued February 24, 1885, No.
10,562. 1havedevised an importantimprove-

ment, applicable to nearly all machines of this
class. .

In compressing the sand upon a pattern of

greatly-varying thickness my previously-de-

scribed machine, by means of its yilelding
pressure, was capable of depressing theupper
surface of the sand more at one point than at

another, and by that means was able to ap-

proximate to an even compression of the sand

over the entire pattern.

- My present invention goes'farther. I pro-.
vide for applying a greater pressure on those
parts of the mold where the patternis lowest,

and where, consequently, the sand to be com-
pressed is deepest.
Another feature of my present invention,

which is in some respects of still more im-
portance, is the provision for conveniently

com~.~38ing the sand in two half - flasks—to
wit, both the copeand the drag—at the same
time. 'I make the machine duplex, having a
quantity of sand in a drag, and in an attach-
ment which T will call a **sand-box,’”’ below
the pattern, and compressing it against the
pattern from below by foreing such sand up-

- ward, while another quantity of sand in an-

other half-flask—the cope and attached sand-
box or top piece above the pattern—1is com-

pressed by a pressure from above by foreing
such sand downward. I will designate as

“‘air-bags’’ the several diaphragms and spaces

than air may be used, if preferred. 1 can use

| any fluid or semi-fluid or thin plastic mate-

‘rial. Preferably the strong pressure induced

| on the upper face of the mass of sand is,ina
machine constructed according to my present 55
invention, balanced by an equal pressure ex-

erted by the diaphragms, which are forced up-
ward from below with the proper variations
of pressure on the different parts both below

andabove. Iprovidemeans for automatically 6o
regulating the variable pressure on the sev- .
eral different parts of the mold, both on the
ander side and on the upper side. I regulate

the pressure in each air-bag independently of .
the others. I thus give any required amount 65
of excess of pressure on one part over that on.
another part of the flask. I employ a device

| which I term a ‘‘ pattern-box,”” so connected

as to be readily swung into and out of posi-

1 tion for work, capable by a single- movement 7o
of moving the parts of the pattern recipro- |
cally downward and upward into the flasks,
and withdrawing them by areverse movement

after the pressure has been applied for a suf-

ficient time by the other means. KFor castings 7s

" which do not require the pattern-box 1 can
use a3 match-plate. The machine is capable
of being adjusted to a considerable range of
heights of the flasks and of the pattern-boxes.
It will now be understood that both on the 8o
under side and upper side, instead of employ-
ing one single diaphragm extending over the
whole face of the sand, I divide the area into
any required number of separate seetions. 1
will describe them as four. Ifachisa separate 353
and distinet diaphragm.  Each is connected
with a common passage through a regulating
device, which may be adjusted to shubt off the

further reception of air when different degrees

of pressure are attained in the respective air- go

‘bags. Thus one may receive the air until the

‘pressure is twenty pounds per square inch,
and then the supply will be shut oif, while an-
other receives the air until the pressare is fifty
pounds per square inch. R _'
" 1 esteem it preferable, although not abso-
lutely essential to some degree of success, that
the aggregate pressure on the under face press-

ing up from below against the mass of sand in

the lower flask shall be just equal to the ag- 1oc
oregate pressure on the diaphragms which act

| on the sand in the flask on the upper side of
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the pattern, with a slight excess of pressure on
the lower side to compensate for the weight of
the material. The adjustment of the pressures
1n this manner is to relieve the match-plate
5 orother central portions of theapparatus from
- Strainj but if the parts are strong I can oper-
ate successfully with considerable differences
in the aggregate pressures. | L
- Itisnotessential tosuccess that theinequali-
10 ties in the pressures on the different sections
shall be exactly equal. Some forms of pat-
terns may require 2 maximum pressure on the
under side opposite a less pressure on the up-
per side. The pressures can be so adjusted
15 when required. D I
- The accompanying drawings form a part
of thisspecification, and represent what I con-
sider the best meaus of carrying out the in-
ventiown. | | | | |
20 Figure 1 is a side elevation, and Fig. 2 is a
vertical section. These views show all the
novel parts, with so much of the ordinary parts
as 18 necessary to show their relations thereto,
Fig. 3 is a vertical section of the central re-
25 movabie portion, which I call the *pattern-
~ box,”” on a larger scale. It is a section in a
plane at right angles to that in Fig. 2. Fig. 4
1S a perspective view of the upper platen in a
raised position Figs. 5 and 6 show a portion
30 ofthe mechanism when the machine is adjusted
- to use a match-plate. Fig. 5 is an elevation,
and Fig. 6 is a vertical section on line z in
Fig. b, . o -
Similar letters of reference indicate corre- |
35 sponding parts in all the figures where they
oceur. . - | i
Liis a part of the stationary frame-work.
J are screw-posts stiffly supported on the
frame-work I,and adjustable up and down to
40 accommodate flasks of different heights.
| K 1s the hinge-bolt on which the upper
platen turns., o S
1he main part of the top of the frame I, T -
will term a ‘‘table.”” In its middle isa hole
45 of the shape and dimensions of the inside of
the flask to be used. Surrounding the hole
13 a flange or combing, X, which projects
downward and forms a sand-box of sufficient
depth to contain the surplus sand which is to
50 be forced into the drag of the flask in the
process of molding. - |
Below the framing R is attached what I term
‘the **lower platen,”” G* lying face upward,
and carrying on its upper side diaphragms and
55 air-bags, with provisions for inflating them
upward, which may be similar to the corre- |
sponding parts on the under face of the up-
per platen, G. The latter is provided with a
~counter-welight, g, and with hooks F, which
60 are adjustable with nuts T F2. .
N* is a flexible hose, of stout vulcanized
india-rubber or other suitable material, bring- |
ing air, water, or other fluid under pressure
froma capaclous chamber, (not shown,) which
635 recelves the flnid constantly or at intervals
{rom a pump or other supplying means. (Not
‘represented. ) '
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The provisions for compressing the sand in
the several parts of each flask, giving a greater
pressure on one part than on another, are the

‘Same on the lower platen as on the upper, but

in reversed position. I will describe that on
the upper platen. |
On the under face of the platen G are four

distinct and independent diaphragms, marked,
respectively, G' G* G’ G*. Hach is capable of

70.
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being expanded downward by the pressure of

alr or other fluid received from a common

source through a corresponding number of

pipes, N’ N° N°N*. These pipes (shown clear-
ly in Figs. 2 and 3) are provided each with
an Independent pressure-regulator marked,
respectively, O’ O* O® O% which is adjusted to

regulate the air or other fluid flowing through,

S0 as to give any required pressure less than

that received through the common induction-

pipe N, which latter connects through a stop-
cock, M, with® the flexible hose N*.

- The regulating devices may be of 'the-' con-

struction set forth in the patent to Nelson
Curtis, August 23, 1881, No. 246,088. Tach
18 capable of adjustment by means of its serew.
Setting the serew P’ in one of the devices, O,

farther inward will adjust that regulating

device to a higher pressure, and will admit

the air to the corresponding diaphragm, &,
until a corresponding higher pressure is at-
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tained and the surface of the sand under it is |

correspondingly more depressed and the sand
more compacted. - Adjusting the screw P’
higher will have the opposite effect. The air

or.other fluid will be shut off sooner, the sur-

face of the sand will be less depressed under

| the corresponding: diaphragm, and the sand .

there will be less compacted.

It is important that the several diaphragms -

shall be depressed to the required varying

extents without allowing the excess of press-

ure which obtains on one to act laterally to a
sufficient exteut to encroach upon the other
spaces. I attain this by a peculiar construc-

tion of what I term ‘“air-bags,’”” D, one over or

behind each diaphragm. Xaehis eonstructed
1n two or more horizontal layers separated by

flexible and nearly or quite inextensible hori-
zontal webs. 1 have shown but one such web,

100
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D',in each air-bag; but the number may be in-

creased, if preferred. Fig. 2 shows this con-

struction clearly. Thehorizontal webs D’ may

| be strong fabrics of hemp, linen, or cotton satu-

rated with india-rubber and vulcanized. They
are capable of enduring atensilestrainin all di-
rections due to the pressure of the air or other

fluid against the sides or bounding walls of the

cushions. These webs are perforated, so that

the air can flow with sufficient freedom up and
down and exert its full pressure on the dia-
phragm which forms its working-face. The

lower platen,G*,is equipped in a preeisely simi-
lar manner with the sectional diaphragms and

air-bags, and the air is admitted to the sev-
eral séetions through similarly-adjusted press-
ure-regulators.  The air is admitted to and

shut off from both the upper and lower series

120
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of air-bags by a single valve, M, equipped with
convenient connections, as shown, for operat-
ing it from the front side of the machine at

‘will. This valve M is a two-way valve. Turn-

ing it in one position allows the air to be ad-
mitted from the hose N* through the several
regulating devices O P and act on the several

~ diaphragms connected with each platen.
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their bearings and the body of the yoke. Thus

23

. stand it.
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' plates, R’ and &', which are of such size as to

at long intervals.

- The lower platen, G*, is hinged at K*tothe
framing B at the back side, (the right-hand

side in Fig. 1,) while at the front it is support-
ed by the yoke I, which is attached to the
framing by trunnions I'. The trunnions are

longer than their bearings, leaving a space

between the bearings and the body of the yoke.
By swinging the yoke forward the front edge
of the platen is released, so that it may be
dropped for convenience of cleaning or adjust-
ment when required, which need not be except

‘When the mold is to be pressed, the hooks
F are extended through slots in the table and
grasp the trunnions I’ of the yoke 1 between

the strain of pressing is taken off the frame
and confined to the platens and their attach-
ments, which are made strong enough to with-

On the right-hand back screw, adjusté,bly
supported by a nut, J’, is'a flanged collar, L,

‘to which the pattern-box L is bolted. This

allows the patterns to be placed in the flask

or swung back out of the way, and holds them
‘securely within convenient reach of the work-

man operating the machine. The pattern-box

has the same horizontal dimensions as the

flasks with which it is to be used, and such

“depth as may be required by the class of work |

to be done. At the bottom edges of the pab-
tern-box are lugs /, perforated to fit the steady-

- pins a* of the drag, and at the top are cor-
responding steady-pins, 7, to fit the lugs «
of the cope. The pattern-box is open both

at top and bottom, but contains a horizon-
tal septum or partition, I*, through its mid-

dle, dividing it into two equal parts. In

the plane of this partition lies a shaft, &, hav-
ing double-ended cranks or tumblers’. These
tumblers work throughholes provided for that
purpose in the septum 1°. The ends of the
shafts project through the sides of the box,
and are squared to receive a handle or wrench,

“whereby the shaft may be partially turned.

The patterns are divided along the line where
the parting of the mold will come, and the
parts R and S are fastened upon two pattern-

- fit easily within the pattern-box. Intheedges

H0

of each pattern-plate, opposite the ends of the
tumbler-shaft, are slots containing wrist-pins

- 8, whereby the pattern-plates are connected

to the tumblers ¥ by means of the links +’ §.

“'When in position shown in full lines, Figs. 2

05

~and 8, the tumblers * form distance - pieces

between the two pattern-plates, holding them

firmly apart in opposition to the pressure

brought against the patterns in pressing the

' mold. Two silhouette-plates, 17 14, fitting rab-

bets in the upper and lower edges, form the
top and bottom of the pattern-box, to which
they are fastened, and through them the parts
of the pattern R S project. These important
parts are fully described in a patent to e,
dated May 26, 1885, No. 318,783. Each 1s'a
plane plate with an aperture Or apertures

matching closely to the shape of the pattern

or patternstobe moved smoothly and strongly
through it. When the shaft I’ is turned a
quarter - revolution, the tumblers, links, and
plates assume the relation shown by dotted
lines in Fig. 3, thus withd rawing the patterns.
Parts 1> 1¢ of the silhouette, which lie within
the pattern and are cut off from the silhouette
by the pattern, or which for any reasonrequire
tobesupported when the pattern is withdrawn,
are held up by ¢‘stools’’ or stems £, connecting
them with the septum L’ through holes in the

“pattern-plates. The arms or web of the gear

shown, and also the ecore which forms the bore

“of the hub, are supported by stools ’. 1t will

be readily seen how the patterns are projected

‘and withdrawn by oscillating the shaft.

Instead of making the silhouettes always
plane, they can be variously curved or dished,

taking care that they properly match together.
Parts of the pattern may in molding some
forms be mounted on the silhouettes, which

thus to a limited extent serve as match-plates,
while other parts of the pattern are carried
on the pattern-plate. The constructionin this
respect may be similar to that fully shown in
my patent of May 26, 1885, referred to.

T use the term ‘““part’’ or ‘‘half-flask’’ to
indicate either a cope or a nowel. |

The mode of operating the machine is as fol-
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lows: The lower platen, G¥, being in the po-

sition shown, and the upper one, G, with sana-
box attached, thrown up to a vertical posi-
tion, and the pattern-box swinging aside, the
half-flask, serving as the drag, is placed on

the table squarely over the lower sand-box,

and it and the lower sand-box, formed by the

I10

lip E/, are filled with screened molding sand

let down from ahopper (not shown) suspended
over the machine, or supplied 1n any other

convenient way. The pattern-box L 1s then
swung around, lifted a litlle, and gently
“dropped over the steady-pins of the flask.

Then the half-flask A for the copeis placed up-

on it, the upper sand-box. H, unlatched and.
‘brought down upon it. Next the flask and
upper sand-box are evenly filled with screened
‘gand from the same source as before or from

any other source. The platen G is then

‘brought down upon the flask, and the hooks I

are engaged firmly with the yoke I. Then,
after giving a quarter-revolution to the shaft
I to depress the lower pattern, i, through its

‘silhouette-plate L to the proper extent to-

ward orintothesand of thelower part ordrag.
A% and to raise the upper pattern, R, to the

115
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proper extent through its silhouette-plate into

the sand of the upper part or cope, A, atouch

| on the lever M’ throws on the air-pressure and



o

1nstantly rams both parts ol the mold, the air- |
“bag expanding upward fromthe lower platen,

G*, and compressing the sand in the drag A%
at the same time as the air-bags (similarly let-
tered D) expand downward from the upper
platen, G, and compress the sand in the cope
A. - After the sand in a flask has been thus

~ compressed, which may be effected in 3 few

10

seconds, the valve M is turned into the PoSsi-
tlonto release the pressure, allowing .the air |

to escape from all the alr-bags. The hooks F

~are then detached, the platen G raised. and
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the cope removed. A piece of fine steel wire
having convenient handles attached is then
drawn between the upper sand-box, H, and
the cope A, and also between the table and
the drag A*, thus cutting off evenly the sand

-not pressed into the mold. ~ The upper platen,

(3, is then lifted by turning on the axis K,
taking the upper sand-box, H, with it. The
patterns are now withdrawn, as before de-
scribed, the cope is lifted off, the pattern-box
lifted carefully to clear the pins and swung
around out of the way, the cope replaced,
and the whole mold taken off together and
deposited on the casting - loor. If there
are cores to be set, the parts of the flask will
of course be carried away separately. If
snap-flasks are used, they are opened, leav-
ing the mold, and brought back to the ma-
chine. Three or more snap-flasks will be re-
quired to keep one machinerunning. A mold
can usually be made while one is being earried

away. |

‘When the castings to be produced are of
such shape as to render practicable the use of

-a match-plate, the arrangement shown in Figs.

o'and 6 18 used, the example being the pattein
for four bends. _ | |

 Before putting another drag on the machine
the compacted sand leftin the lower sand-box

is broken up with the hands or otherwise re- .

duced to the required plastic condition, and
the operation described is repeated as often

as desired.

Fach air-bag is held in place by means of a
clamping-plate, D% and two bolts, D2 (See
Fig. 2.) This arrangement renders the re-
moval and repairing or renewing of the bags
very easy. | |

~T'he pressure is shown by the gége W and

limited by the safety-valve V. |
Pattern-plates and silhouettes for many dif-
ferent patterns may be fitted to and used with
the same pattern-box. =~ = =
-Modifications may be madein the forms and
proportions within widelimits. The number
of separate sections or diaphragms G’ G*, &e.,
may be increased indefinitely.” A less num-
ber than four may be sufficient in some cases,

Parts of the invention may be used without

the whole. 1Ican dispense with the horizon-
tal partitions or webs D', allowing the lateral
expansion of the bags which are subjected to
the greatest pressure of air to bé restrained

- by other means, or allowing them to serve
without any other restraint than such as the ]

-4 o . 381,208

ordinary form of rectangular or even sphe-
roidal air-bags would 1m pose. -

I ¢an in some cases nse with advantage two 70
or- more tumbler-shafts, 7, with correspond-
ing connections to the pattern. When more
than one tumbler-shaft is used, they should be
geared together, 8o as to be operated by one
hand. | S I |

I can use the machine with only one half-
flask, making one of the sets of flexible dia-

75

- phragms available to compress the sand in

such half-flask, any suitable means being em-
ployed to constitute anabutment orresistance 8o
to press in the opposite direction against the
sand. - . - ”
~ The construction of the pattern-box and its
contained mechanism is made the subject of
a separate application for patent, Serial No. 8 5
179,186, filed October 7, 1885. S

I claim as my invention—

- 1. The combination,with a platen,of two or
more flexible diaphragms containing a fluid
adapted to expand and yield independently go

and to serve with a flask and pattern, as here-
in Specified. | | |

2. In a machine for making molds for cast-
ings, the combination, with a platen, of two
flexible diaphragms adapted to yield inde- 05
pendently, connections for leading a fluid to
each, and means, as the reducers O, for inde-
pendently adjusting the pressure in each, all
substantially as herein specified. = R |

3. The construction of the series of air- 100
bags D, each with means, as the open-work
webs D', for restraining the lateral expansion,
so as to allow the several bags to lie adjacent
and cover the whole surface of the platen and
be filled with fluid at different pressures with- 105
out crowding each other, all substantially as
herein specified; I S

4. In a machine for making molds for cast-
Ings, one or more flexible pressers, G’ G2
with provisions for subjecting the same to a 110
fluid-pressure arranged to press the sand in
one direction, in combination with suitable
means for pressing the sand in the opposite
direction, and with provisions for introducing
half-flasks and patterns in the space between, 115
as herein specified. ' o

5. Ina machine for making molds for cast-
ings, one or more flexible pressers, G’ G?,
with means for applying fluid-pressure to act
in one direction, in combination with one or 120
more flexible pressers, G’ G2, with means
for applying fluid pressure to-act in a direc-
tion opposite to the first-named, and with
provisions for introduecing half - flasks and
patterns in the space between, as herein speci- 125

fied." - | o

6. In an apparatus for making molds for
castings, a pattern-box, L, turning on ,a cen-
ter, J,supported on the framing, in combina-
tlon with the two flasks A A% and with one 1 30
or more diaphragms, G’ G/, arranged to be.

distended from below, and with one or more :

diaphragms, G’ G, carried on a platen, &,

turning on 2 hinge, K, arranged to be dis-
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tended from above, and with sultable connec- day of J uly, 1885, in the presence of two sub

tions for Supp]ylnﬂ‘ air or other fluid under | seribing w1tnesses
pressure to both series of diaphragms, all -
combined and arranged for joint operat,lon MATTHDW b. MOORE
5 substantially as herein specified. | Wltnesses
In testimony whereof I have hereunto set | EucENE K. MARQUIS
WirrLiam F. LUPTON.

my hand, at Indianapolis, Indiana, this 2d

—
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