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To all whom it may, 1 COTLCErTL:

Be it known that I, GEORGE FLICKINGER, a
citizen of the United States, residing at Buf-
falo,in the county of Erie, in the State of New
York, have invented a new and useful Im-
provement in Molding-Machines,of which the
following is a specification.

Thisinvention relates toa machine for mak-
ing moldsforcastings, and has for its object to
pmduee a maehme f01 this purpose whereby
perfect molds can be economlcally and expe-
ditiously made.

In the aceompanying drawings, consisting
of three sheets, Figure 1is a side elevation of
my improved molding-machine, showing the
molding-flask underneath the sand-hopper.
Fig. 2 is a longitudinal sectional elevation of
the same on an enlarged seale, showing the
molding-flask underneath the compressor.
Fig. 3 is a fragmentary sectional elevation
similar to Fig. 2, showing the mold in its out-
ermost position on the bed. Fig. 4 is a per-
spective view of the flask-elevating frame.
Fig. 5 is a top plan view of the striker which
removes the surplus sand from the flask. Fig.
G is a vertical cross-section, on an enlarged
scale, on line G G, Fig.1. Tig. 7 is a vertical
cross-section on line 7 7, Fig. 2. Tigs. 8 and
9 are fragmentary side clevations of the sand-
hopper and the valve-operating mechanism,
showingthelatterin different positions. Tig.
10 is a fragmentary longitudinal section of
the packer. Fig. 11 is a sectional elevation
of the sand - hopper provided with filling-
pieces for reducing the discharge of sand.
IFigs. 12 and 13 are horizontal sections on lines
12 12 and 13 18, Iig. 11, respectively.

Like letters of refel ence refer to like parts
in the several figures.

The main frame of the machine consists of
a base or bed A and two standards B B, ar-
ranged on the front and rear sides of the bed.

C represents a feed-hopper, from which a
measured quantity of molding-sand is deliv-
ered into each molding-flask.  This hopperis
supported on the standards above the bed and
is flared or gradually enlarged from its upper
receiving end toward its lower or delivery
end, so that the sand will not become clogged
in the hopper, but will always tend to clear

(No model.)

| itself and flow freely downward through the

hopper.

cc represent two upper cut-off valves, and
¢' ¢' two lower cut-off valves, whereby the dis-
charge of sand from the hopper is controlled.
The lower valves are pivoted to the front and
rear sides of the hopper at the lower end
thereof and are adapted to swing inwardly
and vupwardly into a horizontal position, so
that the free ends of both valves meet and
close the hopper, as shown in full lines, Fig.
6, or downwardly and outwardly into a sub-
stantially vertical position, as shown by dot-
ted lines in Fig. 9, s0 as to open the lower end
of the hopper and permit the sand to escape.
The upper cut-off valves are arranged in the
hopper above the lower cut-off valves a suf-
ficient distance to form a measuring space
or chamber ¢? between the upper and lower
valves, the capacity of this chamber being
sufficient to supply the necessary sand for
making one mold. The upper valves are
guided in horizontal ways ¢?, formed in the
sides of the hopper, and are capable of mov-
ing inwardly toward each other until their
inner ends meet and cut off the passage of
the sand at this part of the hopper or out-
wardly until their inner ends are flush with
the sides of the hopper and permit the pas-
sage of the sand. Upon closing the lower
valves and opening the upper valves the sand
moves downwardly in the hopper by gravity
and fills the measuring-space between the up-
per and lower valves, and upon subsequently
closing the upper valves and opening the
lower valves the measured quantity of sand
dropsfrom the measuring-spaceinto the flask,
which latter is underneath the ouflet of the
hopper when its lower valves are opened.

D D represent two vertically-movable ac-
tuating or shifting plates which are arranged
on opposite sides of the hopper and whereby
the upper and lower valves are opened and
closed alternately. Each of these plates is
provided in its lower portion with two slots
d d, which receive laterally-projecting pins
d' d on the adjacent ends of the lower valves.
Each of these lower slots consists of an inner
vertical portion d? and an upper horizontal
portion d?, extending outwardly from the up-
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per end of the vertical portion, as shown in
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Figs. 8and 9. When the shifting plates are
depressed into their lowermost position, the
pins of the lower valves ave arranged in the
outer ends of the horizontal portions of the
lower slots, as shown in Fig.9,in which posi-
tion of the parts the lower valves are opened
fully. Upon raising the shifting plates the
horizontal slots move the pins of the lower
valvesinwardly, thereby raising the free ends
of these valves, and when these pins reach
theinner endsof the horizontalslots the lower
valves are closed. During the continued up-
ward movement of the shifting plates the pins
of thelower valves move through the vertical
portions of the lower slots, and the valves are
not affected by this portion of the movement
of the shifting plates. During the first por-
tion of the subsequent downward movement
of the shifting plates the lower valves are not

‘affected until the pins of the valves clear the

vertical portions of the lowerslots,after which
these pinsenterthehorizontal portionsand the
lower valves are opened by the latter portion
of the downward movement of the shifting
plates. Each of the shifting plates is pro-
vided in its upper portion with two slots d*
d*, which receive laterally-projectin g pins ®
on the adjacent ends of the upper cut-off
valves. Each of these upper slots consists of
an inner vertical portion d° and an outer
oblique portion 7, which extends outwardly
and downwardly from the lower end of the
vertical portion, as shown in Figs. 8 and 9.
The vertical portions of the upper slots in
each plate are preferably united into one slot
equal to the width of both slots, as shown in
Fig. 8. When the shifting plates are de-
pressed into their lowermost position, the pins
of the upper valves are arranged in the u pper
ends of the vertical portions of the upper

- slots, as shown in Fig. 9, in which position
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of the parts the upper valves are fully closed.
Upon raising the shifting plates the pins of
the upper valves during the first portion of
this movement move downwardly in the ver-
tical portion of the upper slots to the lower
ends thereof without shifting the upper
valves, after which the pins enter the oblique
portions of these slots and the upper valves
are opened by the last portion of the upward
movementof theshifting plates, during which
time their pins move from the inner to the
outer ends of the obliqueslots. The relative
arrangement of the upper and lower slots in
the shifting plates is such that the upper
valves do not begin to open until the lower
valves have been fully closed during the up-
ward movement of the shifting plates, and
the lower valves do notopen until the upper
valves have been fully closed during the
downward movement of the shifting plates,

. thereby effectnally preventing any sand from

63

escaping from the hopper without being meas-
ured.

The shifting platesare gnided in their ver-
tical movements by means of guide bars E,

extending upwardly from the plates and
guided in lugs e on the sides of the hopper,
and the plates may be raised and lowered in
anysuitable manner—forinstance, by a hand-
lever ¢/, pivoted on the front portion of the
bed, and a connecting-rod ¢, pivoted with its
upper bifurcated portion to the guide-bars of
the shifting plates and with its lower end to
the hand-lever. In order to permit of reduc-
ing the capacity of the measuring-chamber
when smaller flasks are used to make smaller
molds, filling-pieces ¢® are provided, which
are detachably secured to the inner side of
the hopper by means of vertical flanges e,
formed on the ends of the filling-pieces and
engaging with vertical grooves €% formed on
the inuner side of -the hopper. A number of
such filling-pieces of different sizes are pro-
vided to enable the capacity of the measur-
ing-chamber to De varied according to the
size of the flask, these filling-pieces being
readily interchanged by sliding them into or
out of the grooves in the hopper. WWhen the
filling-pieces are used, the sand is prevented
from lodging on the upper ends of the same
by means of deflecting-pieces ef, which are
provided with inclined sides € for deflecting
the sand between the filling-pieces and which
are detachably secured to the hopper by
means of vertical flanges €5, formed on the
deflecting-pieces and engaging with grooves
¢® in the hopper in the same manner in which
the filling-pieces are secured to the hopper.

" I represents a longitudinally-movable car-
riage which supports the pattern and flask
and carries the same toward and from the
molding mechanism. This carriage is pro-
vided onitsunderside with supporting-wheels
J, which run in guideways or grooves f', ar-
ranged on the top of the base, and is moved
forward and backward by any suitable mech-
anism. As shown in the drawings, the car-
riage is reciprocated by means of a erauk-
shaft /2, journaled transversely in bearings
on the front side of the base and provided on
its inner end with a gear-wheel f3, which
meshes with a gear-rack f* on the under side
of the carriage, and at its outer end with a
crank f* for operating the shaftt.

G represents the pattern, which is fastened
upon the upper side of the front end of the
carriage, and II is the flask, which is detach-
ably secured to the carriage around the pat-
tern by means of vertical pins %, secured to
the carriage and entering perforated ears I/
on the flask. )

ITrepresenttwolongitudinal retaining rails
or bars which bear upon the upper ends of the
side walls of the flask as it is carried past the
molding mechanism and whereby the flask is
held against displacement ‘and the sand is
confined on the flask during the molding op-
eration. "These bars may be supported in any
suitable way—forinstance, by securing them
to the standards B.

% is a funnel which is mounted on the inner
portion of the retaining-bars and which serves
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to direct the molding-sand into the flank as
it drops from the sand-hopper. The inner
and outer transverse ends ¢ 4° of the funnel
are capable of adjustment toward and from
each other on the longitudinal sides of the
funnel to permit of adjusting the size of the
funneltothe Iength of the flask which is used
for molding. A simple means for effecting
this adjustment consists of clamping-bolts 7%,
secured to the transverse ends of the funnel
and engaging with horizontal slots #%, formed
in the longitudinal sides of the funnel.

J represents a preliminary packer which
is adapted to condense or cake and flatten
the sand in the upper portion of the mold pre-
paratory to effecting the final and complete
packing and condensing of the sand around
the pattern. This packer has the form of a
rectangular block of nearly the same size as
the flask ‘and is provided with a flat face j,
which is adapted to press down upon the sand
in the flask. This packer may be moved to-
ward and from the flask by means of a rock-
lever j', which is pivoted to a bracket j? on
the rear portion of the base and which carries
the packer on its upper arm, while its lower
arm is provided with a handle for operating
the lever. In order to permit of adjusting
the packer to different sizes of flasks, the
packer is built up of a number of sections 43,
which are fastened to a supporting-head 7% on
the upper arm of the packer-lever by bolts 55
By shifting these sections on the packer-head
the desired packing-surface can be readily
obtained. After the sand has been caked and
flattened on the top of the flask the latter is
carried outwardly by the carriage and past
the mechanism which finishes the compress-
ing and molding of the sand in the flask.
During the initial portion of the outward
movement of the flask a portion of the sur-
plus sand on the flask is removed by the in-
clined front side of the funnel, which serves
as a seraper.

K represents a rotary compressor whereby
the entire body of sand is compacted into the
flask and firmly pressed around the pattern.
This compressor preferably has the form of
a segment, which is pivoted at its upper end
to the standards and hangs with its face kin
the path of the upwardly-projecting sand in
the flask. '

The inward movement of the compressor
is limited by a stop &', arranged on one side
thereof and engaging againstone of the stand-
ards. When the compressor is in its inner-
most position, the outer end of its face is ar-
ranged in the path of the projecting sand in

~ the flask, and the compressor is normally held
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in this position by a weight %, which is mount-
ed on the compressor in front of its pivot.
As the flask is moved outwardly the sand
which projects above the top of the flask en-
gages with theface of the compressor,whereby
the latter is turned, and the sand is at the
same time compressed. The face of the com-
pressor is of such width and length that all

of the sand is thoroughly packed in the flask.
After the latter in its outward movement be-
comes disengaged from the compressor the
latter is immediately restored to its normal
position by gravity. The required pressure
of the packer upon the sand is only so much
as is necessary to flatten out the top of the
pile of sand which is dumped into the flask
and to form a flat compact crust on the sand.
This crust forms a base on which the rolling
compressor operates and which enables the
compressor to obtain a firm grip on the sand
for forecing the same downwardly into the
flask. It has been found in practice that
when the surface of the sand has not been
previously flattened and slightly packed the
sand is pushed forwardly off from the flask by
the rolling compressor instead of being com-
pacted downwardly into the flask,thereby pro-
dueingloose and imperfect molds. Inorder to
enable the pressure upon the sand to be regu-
lated, the pivot ® of the compressor is jour-
naled with its ends in bearings k!, each of
which is eapable of being adjusted vertically
in a guideway k° in one of the standards by
means of adjusting-serews i° &%, arranged in
screw-threaded openings in the standard and
engaging, respectively, against the top and
bottom of the bearing. Upon loosening the
upper screws and tightening the lower screws

‘of both bearings the compressor is elevated

and the pressure on the sand in the flask is
decreased, while upon reversing the action of
the screws the compressor is lowered and the
sand is packed more firmly in the flask. In
some kinds of molding it is necessary to com-
pact the said more densely in certain portions
of the flask. This is accomplished by pro-
viding the face of the compressor with sup-

-plemental pressure-blocks I, which project

outwardly beyond the face of the compressor
and are so arranged that they bear upon those
portions of the sand in the flask which re-
quire additional pressure. These supple-
mental pressure-blocks are preferably de-
tachably connected with the compressor by
means of dovetail tenons I, formed on the
blocks and engaging with correspondingly-
shaped mortises !’ in the face of the com-
pressor. When the pressure-blocks are not
used, the mortises are filled, so as to be flush
with the face of the compressor, by means-of
dovetail filling-pieces F%, fitted into the mor-
tises. The pressure-blocks are held against
lateral displacement on the compressor by
means of retaining-plates I, bearing against
the ends of the blocks and movably secured to
thesides of the compressor by means of bolts 4,
passing throughslotsl®in the retaining-plates.

M represents a striker or scraper whereby

the surplus sand is scraped off flush with the.

upper side of the flask after the latter has
passed the compressor.
form of a flat-bottom scoop, the front edge of
which 'is toothed or serrated, so as to form a
cutter. The striker is pivoted near its front
or cutting edge to the standards, and its

This striker has the -
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downward movement is limited by a stop m

on one of the standards, against which it is
normally held by a spring m'. When the
striker rests on the stop m, its bottom is ar-
ranged in its operative position and horizon-
tally in line with the top of the flask, so that
the striker will cut or scrape off the sand
which projects above the top of the flask as
the latter passes outwardly underneath the
striker. Afterthe flaskhas passed the striker
the latter is turned on its pivot, soastodump
the sand which it cuts off, by means of a tap-
pet or lug n, arranged on the carriage and
adapted to engage with a depending arm n’
on the striker for tipping the latter after the
flask has passed, as shown in IMig. 3. After
the flask has passed the striker the flask con-
taining the finished mold is lifted from the
pattern during the remaining portion of its
outward movement by an elevating mechan-
ism which is constructed as follows:

O represents a vertically-movable lifting-
frame which engages with the lower edge of
the flask and which is fitted into grooves
formed in the top of the carriage, so as to be
flush therewith. Thisframeis provided with
depending bifurcated stems o' on its front
and rear cross-bars, which are guided in ways
formed in hangers 0% depending from the
under side of the carriage.

0? is a longitudinally-movable shifting bar
whereby the lifting-frame is raised and low-
ered. This barisguided in openings formed
in the hangers and passes through the bifur-
cated stems of the lifting-frame. The latter
are provided with transverse pins of, which
engage with ineclined slots o°, formed in the
shifting bar. The slots are soarranged that
upon moving the shifting bar inwardly with
referenceto the carriage the lifting-frame, to-
gether with the flask, is raised, while upon
moving this bar outwardly the lifting-frame
is lowered and the flask is permitted to rest
on the carriage.

The shifting bar is normally held in its
outer position for lowering the lifting-frame
by means of a spring of, secured with its
ends to said bar and one of the hangers.

P is a stop which is arranged on the front

end of the bed and which is adapted to en-

gage with the shifting bar for raising the lift- |

ing-frame. During the last portion of the
outward movement of the carriage the outer
end of the shifting bar engages with the stop
P, whereby the further outward movement
of the bar is arrested, while the carriage con-
tinues to move outwardly a short distancein-
dependent of the bar, which causes the lift-
ing-frame and flask to belifted. The stop P
consists, preferably, of a lever which is piv-
oted on the bed and which has its inner or
stop arm p normally held in an elevated po-
sition in the path of the shifting bar by a
spring p’, connected with its ends to the bed
and the rear arm or handle p* of the lever.

After the mold has been lifted from the pat-

tern the same is removed by the operator and
the handle of the stop-lever is raised, there-
by depressing the stop-arm and permitting
the spring to pull the shifting bar outward
for lowering the lifting-frame. An empty
flask is now placed around the pattern, with
its ears in engagement with the guide-pins
of the carriage, and the latter is then moved
inwardly until the flask stands underneath
the sand-hopper. During the first portion
of the inward movement of the carriage its
tappet clears the arm of the striker and per-
mits the latter to resume its normal position
with its flat bottom arranged inline with the
topof the flask. The carriage and the bed are
provided with longitudinal openings which
permit the surplus sand which is removed
from the flask to drop below the machine.

If it is desired to produce molds in smaller
flasks, additional ¢ross-bars may be placed in
the lifting - frame to properly support the
flasks, as shown by dotted lines p3, Fig. 4.

Although I haveshown theseveral movable
parts of my improved molding-machine ar-
ranged to be operated by hand, it is obvious
that all of these parts can be operated by
suitably-timed gearing which is driven by
power. If desired, a compressor may be ar-
ranged on each side of the sand-hopper, and
a flask-lifting contrivance may be arranged
at each end of the carriage, in which case the
capacity of the machine would be doubled
without an extra expenditure:of time, be-
cause one flask would be filling while the
other is being replaced.

I claim as my invention—

1. .In a molding-machine, the combination
with the flask-carrier, of a sand-hopper ar-
ranged above the carrier and provided with
a measuring-chamber, a lower valve pivoted
to the hopper at the lower end of the meas-
uring-chamber and provided with a pin, an
upper valve sliding transversely in the hop-
per at the upper end of the measuring-chan-
ber and provided with a pin, and a vertically-
movable shifting plate provided with upper
and lower slots which receive the pinsof the
upperand lower valves,respectively,thelower
slot consisting of a vertical portion and a
horizontal portion extending outwardly from
the upper end of the vertical portion, and the
upper slot consisting of a vertical portion and
an oblique portion extendingdownwardly and
outwardly from the lower end of the vertical
portion, substantially as set forth. '

2. In a molding-machine, the combination
with the flask-carrier, of a sand-hopper ar-
ranged above the flask-carrier, and provided
with a measuring-chamber, valves arranged
at the upper and lower ends of the measur-
ing-chamber, a filling-piece detachably fitted
into the measuring-chamber and a deflector
detachably secured to the inner side of the
hopper above the filling-piece and provided
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- with an inclined side which deflects the sand
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beyond the upper end of thefilling-piece, sub-
stantially as set forth.,

8. The combination with the sand-hopper
and the flask-carrier, of stationary retaining-
bars arranged lengthwise over the sides of
the flask whereby the latter is held in place
on the carrier during its longitudinal move-
ment, substantially as set forth.

4. The combination with the sand-hopper
and the flask-carrier, of stationary longitudi-
nal retaining-bars arranged lengthwise over
the flask and adapted to hold the flask on the
carrier during its longitudinal movement and
two transverse bars secured adjustably at
their ends to the longitudinal bars under the
hopper, substantially as set forth.

5. The combination with the flask-carrier
and the mechanism whereby the same is
moved back and forth, of an oscillating com-
pressor having a segmental presser-face and
pivotally- supported above the path of the
flask so as to swing forward when engaged
by the flask during the forward movement of
the latter with the flask-carrier, and means
for moving the compressor backward to ifs
normal position after the flask during its for-
ward movement has cleared the compressor
and Dbefore the flask-carrier begins its subse-
quent backward movement, substantially as
set forth.

6. In a molding-machine, the combination
with the flask-carrier, of an oscillating com-
pressor having a segmental presser-face and
pivotally supported above the path of the
flask so as to swing forward when engaged
by the flask, a weight mounted on said com-
pressor and adapted to move the same back-
wardly and a stop which arrests the back-

ward movement of the compressor when the
front end of itsface standsin the path of the
sand on the mold, substantially as set forth.

7. In a molding-machine, the combination
with the flask-carrier and the sand-compress-
ing device, of a striker or scraper pivoted
above.the path of the flask and a tappet ar-
ranged on the carrier and adapted to turn
said striker, substantially as set forth.

8. In a molding-machine, the combination
with the flask-carrier and the sand-compress-

ing device, of a scoop-shaped striker or

scraper pivoted above the path of the flask
and adapted normally to stand with its bot-

tom in line with the top of the flask, a spring.

whereby the striker or scraper is yieldingly
held in its normal position, and a tappet ar-
ranged on the carrier and adapted to turn
the striker or seraper into an elevated posi-
tion, substantially as set forth.

9. In a molding-machine, the combination
with the flask-carrier, aud the vertically-mov-
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able lifting-frame adapted to engage with the

flask and provided with depending stems, a
shifting bar capable of longitudinal move-
ment on said carrier and provided with in-
clines engaging with said stems, a spring
whereby said bar is shifted for lowering the
lifting-frame, a stop-lever having a stop-arm
and a spring whereby the stop-lever is nor-
mally held with its stop-arm in the path of
the shifting bar, substantially as set forth.

Witness my hand this 26th day of June,
1896.

GEORGE FLICKINGER.

Witnesses:
THEo. L. PoPP,
KATHRYN ELMORE.
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