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s—— e oEm

Lo all whonmv tt may concern: |

Be 1t known that I, MATTHEW FRANKLIN
ALLEN, of Nashville, in the county of David-
son and State of Tennessee have invented
a new and Improved Moldmthaehme, of
which the following is a full, clear, and exact
deseription.

My invention relates to animprovementin
molding-machines,and it is designed partica-
larly fOl use in formuw what is ]mown 1n the

trade as ‘‘metal hollow ware”’—that is, cast |

articles which are hollow, after the nmnnel

of kettles and such &rtmles
My invention comprises the novel features |

which are hereinafter described and claimed.
Referenceis to be had to the accom D:—,mvmo
dmwmns forming a part of this speci (*&11011

- in Whl@h 81m11a1 ch&metus of reference mdl-

20

cate corresponding parts in all the figures.
Figure 11is a side elevation of my device.
Fig. 9 is.a front elevation with the pattern

and molding apparatus shown in section.

Fig. 8 is a ]’_)lEL]il view. Fig.4isa vertical sec-
tiou through the pa,ttern which is used in
forming the core. Fig. 5 is a similar view

| 'showmﬂ‘ the pattern mVBIted for deposit-

39
. 35
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ing the core. Iig. 6 1s a vertical section
thy ough the flask When completed and ready
for pouring.

The object of my 111%11‘[1011 18 to provide
a device which shall be capable of produe-
ing the class of castings known as ‘““hollow
ware” more rapidly than by present meth-

ods and which may be moved about over the

foundry-floor, so that the sand may be
shoveled directly from the floor into the ma-
chine and the finished molds deposited upon
the floor back of the machine, thus obviating

the necessity of transporting the sand to the

machine and the molds from the machine to
the floor.

My machine is adapted for use in moldmﬂ'
any of the ordinary forms of hollow ware.
I have herein shown it as provided with
patterns for forming a small kettle. The

process of forming any other article would be
exactly similar to that used for formmn‘ the
kettle. |

I have mounted my device upon a carriage
which consists of a frame A, having four sup-
porting-wheels W and W' theleon so that
tl1e devme may be readily moved cwel the

foundly-ﬁom Upon the carr 1age thus formed
is mounted a molding-table which i 18 movable
vertically, so that it may be brought close to
the floor while the molding opemtion is in

progress and may then be raised above the
floor, so as to clear either thesand-heap or the
| row of completed flasks, thus enabling the

machine to move back and forth over the
foundry - floor. This molding-table is con-
structed in two parts, said parts consisting
first, of the bottom plate B’, having the 6Wo

' side bars B connected with the ends thereof

and mounted to slide in guides upon vertical
posts A’ of the carriage-frame, as clearly
shown in Fig. 3, and, seeond of the corre-
sponding bottom bar B mounted upon simi-
lar vertical bars B, Wthh slide in guides
upon the vertical posts A’. The ver tical bars
or posts B are each provided with a central
rib 0, which serves as a guide for the bars ¢,
which are secured to the ends of the pattem—
supporting members. The pattern-support-
ing member% for the two parts of the pattern
diff er somewhat in shape and will be de-
seribed separately.

The patterns are formed in two p&rts

One

part, G, being the outside pattern, hasitsouter

surface shaped to the exact size and shape of
the outside of the article to be cast, while the
other pattern, H, has its inside smface shaped
to the exact size and shape of the inside of the
article to be cast. The thickness of the ma-
terial from which these patterns are made is
immaterial, as only one surface thereof is
used as a pattern. Itis therefore possible to
make the walls of the patterns of sufficient
thickness so that there is no possibility of
spring or breakage and also to finish them
very accurately. The patterns are of course
made of metal and finished smoothly.

The pattern &, which is the outside pattern,
has a cylindrical extension G?, provided with
an external flange G® at its lower end. The
pattern- supportmn' member C° in this case

55

60
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consists of a ring which is secured at each

end to the ver tical bars C, which slide upon

the guiding-ribs b of the bars B. The bars -

C are prowded npon one edge with rack-teeth
C?, as clearly shown in-Fig. 1, and are en-

gaged by toothed segments D', which extend .

through substantially a quadrant of a circle

| and are pivoted upon a shaft D. This shaft

100
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? . 652,578

has a lever D” secured thereto and provided

with a releasing-catch d', which is adapted to

engage teeth d upon a sewment -plate D3, By
throwmﬂ‘ the lever D? to the vertical or hori-

zontal position the bars C and the flask which

is supported thereby are raised or lowered
vertically.
The cyhnducal extension G? of the pattern

is made of a diameter equal to the largest di-

ameter of the upper portion of the pattern,

so that when the flask is raised the pattern

will not be raised withit. The pattern is also

- secured to the bar B, which forms the lower

portion of the moldmn*-table 80 that it can-

not rise without carrying the molding-table |

with it.

The fall of the pattern-supporting member

C? and the eylinder E, which is secured there-

- to, is limited by the lower end of said cylin-

20

~ the pattern.

20

35
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the molding-table.

der contacting with the flange G® upon the
lower end of the cylindrical extension G2 of
At the lower end the pattern is
accurately centered with relation to the mold-
ing-table by entering a recess b', formed in
- In case a pattern is Dbe-
ing used which 1s of smaller diameter than
thisrecess, a packing-ring ¢ is placed between

the lower end of the pattern and the inside
~wall of the recess, as clearly shown in Fig. 2.

The packing-ring will vary in size with the
size of the pattern.
The upper end of the cylinder or sleeve E

is provided with a radial flange E', and this
radial flange is provided with a rim- flan oe K?,

which extends lon gitudinally of the Sleeve or
cylinder. In this manner a centering-recess
is formed adapted to receive the lower end of
the flask . The flask F is constructed sub-

‘stantially as shown 1n Figs. 2 and 6, consist-

ing of a cylinder which is preferably of small-
est diameter at its upper end, having its lower

end of such size as to accurately fit within
the recess formed by the rim-flange E* and |
of such size as to surround the pattern, leav-

ing asufficient space between the walls there-
of to hold the molding-sand. The height of
the flask is sufficient to leave a proper depth
of sand between its upper end and the top of
the pattern.

The flagk is pmwdeq upon two opposite

sides: with. ears or lugs 7, which are hollowed
or notched at their outer ends to closely fit

upon guide-pins ¢', which are used for center- |

ing the flask upon the bottom or base plate
J, which is used for molding the core and

for receiving the flask after the upper or cup |

mold has been formed. The flange E' of the
sleeve E may be provided with 1110'8 ¢, which
lugs are provided with sockets adapted to re-
ceive the lower ends of the guide-pins ¢', as
clearly shown in Fig. 2. ThIS bhowever, will
not ordmarlly be 1eqmled, as the use of the
guide-pins ¢’ is usually not necessary in mold-
ing the cope.

~ The other or core pattern is shown in Figs.
2'and 3 1n place upon the other side of the
machine.

-then placed over 1t.
-in Fig. 4 at a slight distance above the pat-
“tern, or as it would be held when about to be
placed in position.
| vided with a flange J', adapted to fi

ceive the sand within the same, so as to form

the core. This pattern is provided with a
flange H’, adapted to rest upon the upper sur-

face of a 11110' I, the said ring being provided
with ;]oum:«:uls I" mounted within lugs I®, pro-
jeeting from the main frame-bars A", so that
the ring and the pattern which is supported

thereby may be reversed in position when

~desired. The position of the pattern shown
in Fig. 2 is the inverted position, or the po-
‘sition which it is given at the time the core

is to be discharged from the pattern. The

| position of the pattem while being ﬁlled is
‘shown in Iig. 4.

The ﬁange ' is secured to the ring I by

serews or in any suitable manner, as Shown
-in dotted lines in Ifig. 2.
| so as to hold the pattem with its open side
‘upward. The pattern is then filled with sand
“and rammed by hand, and when the pattern
has been filled the upper surface is struck

The ring Iisturned

75

80

off smoothly, and a bottom or base plate J is

This base-plateisshown

This base- plate 1S pro-

about the flange H' of the pattern, and is also
provided with lugs J?, which contain sockets,

‘as shown in dotted lines in Fig. 6, adapted
to receive one end of the guiding-pins ¢
The plate J is also provided with short legs
J%, which will hold it raised a short dlstanee

above any surface upon which it may be

| placed, so that it may be readily picked up

by hand. When the plate J has been placed

“in position upon the pattern, it is temporarily

secured thereto by means of L.-shaped thumb-

bolts I, which are turned so as toextend the
-bent ends thereof beneath the under surface

of the base-plate J. The nuts are then tight-
ened upon the bolts, so as to hold the plate
in position, and the ring or frame I is then

“inverted or placed in the position shown in
Fig. 2.
which is secured to one end of the frame and
.18 provided with a lever I‘, pivoted to one
‘side thereof and bent at one end g0 as to form
‘a locking-pin I, adapted to engage a notch
or hole in a ﬁxed disk or Seﬂ'ment; IJ and said
lever I*is held in locking p081t10n by means
-of a spring I°
‘the pattern carried thereby may be inverted
‘and held in accurate position.

This is done by means of a lever I°,

By this means the frame and

A plate K for receiving the core is pivot-

‘ally secured at I’ to one end of the horizon-
tal bottom bar B* of a U-shaped frame or
rack, the side bars B° of which are mounted

1o slide in guides upon the main frame-bars
LA

The bars -B? are toothed upon one edge,
as described for the bars C, used in connec-

“tion with the other pattern, and are similarly

raised and lowered by means of a lever D-

“and a segment-gear D'.

When the core-pattern I1 has had the bot-

| tom plate J secured ther etoand been inverted,
This pattern H is adapted to re- | the receiving-plate K is raised into contact

t closely
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ti‘lerew\#ibh'by means of the lever D*. The pat- |

tern 1s then well rapped to loosen the coreand
the bottom plate freed from the pattern by
loosening and turning the bolts I*. The re-
celving-plate is then lowered, carrying with
1t the bottom plate J and the core thereon.

T'he flask ¥, containing the cope, is then
Pplaced in position, either while the core is on
the receiving-plate KX or after removal to any
‘convenient point,

The flask is freed from
the pattern G’ by raising the frame C3, carry-
ing it by means of its lever D? and segment-
gear D', ' '

T'he pouring-gate is formed in the flask by
placing a gate-pattern ¢’ in place upon the
pattern G’ while the flask is being rammed.
T'his gate is different in one respect from the
ordinary gate. Its lower end, instead of be-
ing square and simply resting upon the sur-
face of the pattern, is made pointed or conical,
and the pattern is provided with a circular
fillet having a central recess adapted to re-
ceive the point of the gate ¢'. This holds the
gate 1In place while being rammed and also

forms a rounded edge in the mold, which pre-

vents the sand from being carried away by
themold duringthe pouringand alsostrength-
ens the gate at its point of attachment with
the casting, so that when broken off it will not
injure the casting. . | '-
The sand-bin and screen device is mounted
upon the carriage, so that the sand is sup-

‘ported in an elevated position, where it may

be readily drawn out into the molds. 7This
bin Lisplaced immediately back of and above

the patterns, and it is provided with two

spouts L?, which project toward the pattern,
and with hinged extensions 1., said exten-

sions being pivoted at 1%, so that they may be

raised upward, and thus permit the patterns
to be raised, if desired. Above the sand-bin
L is placed a screening box or frame M, said
box being supplied with a wire or otherscreen-
ing bottom m and carried upon bars M’,which
are pivoted at M* to the box and at M? to jour-
nals or pivots mounted upon the carriage-
frame, = . | | |
The shatt N*, which forms the pivots for the
lower ends of the links M’ at one end of the
box, has an arm N’ extending downwardly
therefrom beneath the box.. Thisarm is con-
nected by means of alink N3, which ig pivoted

~ at the lower end thereof, to a crank-pin N*,

55

60

one side of the sand-box., _ _
cured a erank O° by the revolution of which

which is mounted upon-a disk N®, the said
disk being secured to a shaft O, which is jour-
naled upon the carriage-frame beneath the
sand box or bin L. This shaft is carried out-
ward, so that one end projects from beneath
the bin, and has a pinion O’ secured thereto,
which meshes with a gear 0% journaled upon
Tothis gear is se-

the secreen M is .given an oscillating move-
ment.
directly into the sereen N and sifted by turn-

ing the crank O3, This work may be done

The sand is shoveled from the floor |

tion is progressing. The labor involved in.

this 1s much less than where the sand is car-
ried from the floor to the molder and the
molds are then carried back to the floor. It
18 not necessary to transport the sand at all,
as the machine 1s moved along as the mold-
ing progresses, the sand being shoveled di-
rectly into the machine and the molds re-
moved from the machine and placed upon
the floor immediately in the rear of the ma-
chine. This machine is designed to be oper-
ated by two molders, one molder making the
cope or outer mold, the same being shown at
the left in Fig. 2, and the other molder mak-

ing the core, which is shown at the right in

Fig. 2.

T'he twd parts of the mold are placed to-

gether by placing the removable guide-pins
e’ within the sockets of the base-plate J and
then lowering the
plate, the flask being guided by engagement

with the pins €', and the mold will then be
By reason of the method
of forming the mold the thickness of metal-

as shown in Fig. 6.

in the finished product may be made even at

all points and the formation of thick and thin
By reason of the accurate

spots prevented. curat
centering devices used the thickness of the
metal may be reduced over that necessary for

molds produced in the ordinary manner and-
the weight of metal used lessened thereby.
The bottom plate J and the flask If are se-

cured together by means of lugs /%, which ex-
tend externally from opposite sides of the

flask, and by loops /3, which are secured to
the base-plate J and are adapted to be swung

over said Iugs. These are shown by dotted
lines in Kig. 6. | .

- Whenitis desired to run the carriage either
over a pile of sand or over the flasks which
1lled, the molding-tables are-

have just been ,
raised in the following manner: The bars C,
which support the cope-pattern and the flask,

are provided with holes adapted to receive

locking-pins €', and the bars B are provided
with holes also adapted to receive said pins.

flask K upon said base-
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These pins, which ordinarily are drawn out-

ward, are then forced inward, so as to lock:
the two bars B and C together. The levers:

D? are then operated, so as to raise-the side
bars B3 and the frame C3? which thereby
raises the tables b’ and I3°. By this means
the molding-tables may be raised so as to
clear the pile of'sand or the flasks, as neces-
sary, and the machine run backward upon
the floor and shifted to position ready to form
another row of holes. B R

My machine is used in the following man-
ner: T'he flask If is placed upon the frame C3
while it'18 in its lower position or that shown
in Iig. 2, the lower end of the flask éntering

the recess formed by the flange E? upon the

upper-end of the cylinder orsleeve E, and the
flask being turned to accurately fit within

this recess is thereby exactly ecentered upon
the pattern G'. Sand is then drawn out of

by a cheap laborer while the molding opera- i the bin through the chute L"and rammed by
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hand, and when the flask has been filled the |

sand is struck off from its upper end and the

~frame C® is raised, so as to lift the flask off

of the pattern. While this is being done by
one molder, another molder is forming the

core-mold upon the other side of the machine.

In doing this the frame I and the pattern H
are placed in the position shown in Fig. 4
the open side of the pattern being upward.
The sand is drawn out of the other chute into
the pattern, the sand being rammed until the
patternisfull, and surplussand is then struclk
off in a similar manner to that used with the
flask. The bottom plate J is then placed in
position upon the pattern and secured by the
clamping-bolts I°. The pattern is then re-
versed In position and also upon the plate IK.
The bottom plate J is then freed from the pat-
ternand the patternisrapped and then raised,

the plate K, which is then swung outward to
one side and the core and the bottom plate
either removed and placed upon the floor first,
when the flask is then placed thereon, or the
flask 1s placed thereon while the bottom plate
and the core remain upon the plate K.
Before placing the flask in position upon

within the sockets in the lugse. Thisgunides

the flask accurately to position, and the bot- |

tom plate being provided with a flange J',
which is of ezactly the same size as the rim-

flange E?, the two parts are accurately cen-

tered with relation to each otherand an even
thickness of metal in all parts of the casting
iIssecured. A large number of bottom plates
and flasks are used in connection with each
machine, the number depending upon the
amount of work which is being done upon the
same article. 1t is possible with this appa-
ratus to have continuous molding and pour-
ing going on. When operated in this man-
ner, a comparatively-small number of flasks
will be sufficient, as the flasks may be re-

moved from the casting very shortly after

they have been poured and the pouring may
be done close up to the molding-machine.
- Having thus fully desceribed my invention,

T eclaim as new and desire to secure by Lettels

Patent—

1. In a molding device for use in produc-
ing hollow ware, a core-forming pattern pro-
wded with clamping devices, a bottom plate
arranged to be engaged by said clamping de-
vices Whoreby it may be temporarily held on
the core-forming pattern, said bottom plate
being provided with centering devices, and a
cope-forming pattern and ﬂabk the ﬂ&sk be-
ing formed with means for engaging the cen-

tering devices of the bottom plate whereby

it may bDe accurately placed over the core, as
set forth.

2. In a molding device for use in produc-
ing hollow ware, a supporting member for the
cope-forming pattern provided with a center-
ing recess fm the pattern and a centering re-

|
l.
l_
~outer mold or cope, a bottom plate having

‘flask arranged to fit
- cesses, a core-forming pattern, a bottom plate
temporarily attached thereto and having a

centering recess of a size equal to thie eenter-

pattern and provided. with journals, a
porting-frame having fixed bearings for said
journals and vertical guides, a sliding frame

i ' ' ' 652,578

in their respective re:

ing recess for the flask, whereby the flask and

cope may be accura,tely centered over the

core, as and for the purpose set forth.

3. A molding device for use in producing
hollow ware, comprising a core-forming pat-
tern finished inwardly to form the core, a sec-
ond pattern shaped outwardly to form the

means for centering the core-pattern and ﬂask

‘thereon, and a plate or frame in which the
flask and cope-pattern are centered, said plate

70
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30

and the bottom plate having registering sock-

ets, guide-pins adapted to be inserted in said

“sockets, and guides on the flask adapted to
“engage said pins, substantially as described.
leaving the core and the bottom plate upon |

4. A molding device for producing hollow

- ware, comprising a core-forming pattern hav-
“ing clamping-bolts, a bottom plate engaged
by said bolts whereby to be held temporarily
on said pattern and formed with sockets, a
cope-forming pattern, a flask for the cope,
'said flask having lugs formed thereon, and
pins adapted to be inserted in the sockets ot
the bottom plate whereby to engage the lugs

to guide the flask over the core, as set forth.

5. A molding device for use in producing
hollow ware, comprising a core-forming pat-
tern, a pattern shaped to form the outer mold

- or cope, a flask for use in forming the cope,
a bottom plate having means for centering
the core-pattern and flask thereon, a frame
supporting the core-pattern in an inverted
- position while ramming
therefor by which it may be turned over after
ramming, a plate having means for centering
the flask and cope-pattern thereon, and in-
- dependent raising and lowering means for
said plate and the core-suppor tmn' frame, sub-
“stantially as described.

, supporting-journals

6. A core-forming device, comprising a

frame having a recess for the reception of the
patternand provided with journalsand a loek-
"ing-lever, a
-bearingsfor said journalsand vertical guides,
‘a notched plate on said supporting-frame,
-said plate being
-said locking-lever, a frame or sash mounted
to slide in said guides, a core-receiving plate

supporting-frame having fixed

adapted for engagement by

carried on said frame or sash, means for rais-

ing and lowering said frame or sash to re-
ceive the core, a bottom plate for receiving
the core, and clamping-bolts for temporarily
“securing the bottom plate to the pattern-re-
~celving frame and pattern, substantially as
: desembed

7. A core - forming device comp1 ising a
frame having a recess for the reception of the
Sup-

mounted to slide on said guides and adapted

to receive the core after it is formed, means

cess for the flask, a cope-forming pattem and | forraising and lowering said sliding frame, &
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lever secured to the pattern reeewmn‘ frame
and having a locking-catch thereon, a plate
having sockets receiving said catch, a bottom
plate for receiving 't-he core, and means for
temporarily securing the bottom plate to the

pattern-receiving frame and pattern, sub-
stantially as deseribed.

3. In a molding-machine, a supporting-
frame for the molding devices provided with
vertical guides, a frame or sash having side
bars fitted to slide in said guides, and a cross-

- bar connecting said side bars, means for rais-

I5

20

30

35

40

ing and lowering said sash, and a mold-re-

ceiving plate hinged at one end in the cross-

bar of said sash, as and for the purpose set
forth.

9. In a molding - machine, a wheel-sup-
ported carriage havmﬂ' vertical guides, a sup-
povtmn*—fmme for the cope- fmmmﬂ' devwes
having side bars fitted to move in said verti-
cal guides, and a bottom plate or table for
the pattern connecting said side bars, a ring
to support the fiask having bars slidable ver-
tically on the side bars of the supporting-

frame, means for raising said ring independ-

ently of said pattern- suppmtmn‘ table, and
means for fastening the bars of the ﬂasl',_-sup-
portmn‘ ring to the side bars of the support-
ing-irame, as set forth. |

10. In a molding-machine, a wheel-sup-
ported carriage ha,vmﬂ‘ vertical guides, a sup-
pmtmmfmme for the cope-forming devices
movable in said guides, a flask and cope sup-
porting ring movable vertically in said frame,
means for moving said ring in said frame, and

devices for eonnectmn‘ sald rmg and flame

together whereby When the ring is raised the

_frame will be carried with it, as set forth.

11. Amolding-machine,comprisingaframe

mounted toslide on vertical guides, a pattern-

receiving cylinder or sleeve mounted on said

frame mld having flask supporting and cen-

&

 tering devices, an independently-stipported

pattern havmﬂ‘ an extension fitting said sleeve
and prowded with a flange en gaging the
sleeve to limit its downward movement and
means forraising and lowering the frame and
flask thereon, substantially as described.

12. Amolding-machine,comprising aframe
mounted to slide on vertical guides, a pattern-
receiving cylinder or sleeve havmg a radial
flange on its upper end, and a rim-flange ex-
tended beyond the Upper face thereof, and
also having sockets adapted to receive flask-

E‘ﬂ“lstel"llil?‘ pins, a flask adapted to fit within
said rim-flange and having guides adapted to
engage the 1*efrlster1nfr-pms, removable regis-
temnﬂ'-pms adapted to be inserted in s:zucl
sockets, a pattern having an extension fitting
sald sleeve and stops limiting the downward
movement of the sleeve, :rmd means for rais-
ing and lowering the flask-supporting frame,
Substantmlly as descrlbed

13. A molding-machine for making sand
molds for (,a,stmﬂ' metal hollow-ware, havmﬂ'
a carriage with moldmn-table and sand- box
thereon and mounted on wheels to move over
the floor, with suitable mechanism to raise
the moldmm able to pass over sand-heaps;
.subst&ntmll} as described. |

14. A sand molding-machine, having a pat-
tern provided with a eylmdmcal frmdmﬂ* eX-
tension, and inclosing guide- cylmder for said
extension, slidable thel eon and having a re-
cessed ﬂanﬂ*e concentric with the e-ﬁtenslom a
flask suppmted upon the flange and fitting
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the recess thereof, and means tor lifting the |

flanged cylinder and flask from the ][):;Ltterlzlj
subqtanma,lly as described.

MATTHEW FRANKLIN ALLEN.

Witnesses:

W. T. WATERS,
J. S, SHOCKLEY,
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