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CLIFTON D. PETTIS, OF NEW YORK, N. Y.

© APPARATUS FOR MOLDING

Application filed October 17, 1925, Serial No. 63,032.

The present invention relates broadly to
the art of metal working, and more particu-
larly as applicable to the production of metal
castings in large quantities, the utility of the

5 invention not being limited to any particular
kind or composition of casting.

In the standard foundry practice of making
castings it is customary to utilize so called
sand molds. These molds are either made up

10 and placed directly on the foundry floor over
a comparatively large area and the molten
metal carried to them, or they are secured
to a flexible carrier which is driven to bring
the molds successively to predetermined sta-

15 tions. Both of these methods are open to
the objection that each mold is capable of
a single use only, thereby requiring a re-
handling and remolding of the sand for each
new casting. This necessarily increases both

20 the equipment and number of men required,

and correspondingly reduces the possible pro-
duction.

With the perfection of so called repetition
or permanent molds, it has been possible to
effect the production of castings under much
more favorable conditions, and the present
invention has for one of its objects the mount-
ing and operation of molds more particularly
of this general type in such manner that not
80 only-is uniformity as to successive castings
insured, but that the number of castings per
unit of equipment and employee is greatly
increased. ‘

In the accompanying drawings there is
shown for purposes of illustration only, a pre-

" ferred embodiment of the present invention,

it being understood that the drawings do
not define the limits of my invention, as

40 Changes in the construction and operation
disclosed therein may be made without de-
parting from the spirit of the invention or
scope of my broader claims:

In.the drawings: ‘

45 Figure 1 is a diagrammatic top plan view

illustrating one form of apparatus construct-
ed in accordance with the present invention;

Figure 2 is a perspective view on an en-
larged -scale illustrating more particularly
that portion of the apparatus adapted for

2

(5]

5

o

automatically opening the molds to permit
removal of the finished castings;

Figure 8 is a view similar to Figure 2 illus-
trating that portion of the apparatus for
automatically closing the molds, and

Figure 4 is a perspective view of the por-
tion of the apparatus which effects cleaning
of the molds during their travel,

In carrying out the present invention there
may be provided an endless carrier preferably
in the form of an annulus 2 forming a turn
table herein illustrated as carrying ten pairs
of molds designated respectively A to J both
inclusive. By arranging the molds in pairs
in the general manner indicated diagram-
matically in Figure 1, the capacity of the
table is increased, an operator’s platform is
provided between adjacent pairs of molds,
and the operation of the apparatus is fa-
cilitated as will be hereinafter more fully
apparent.

The table 2 is conveniently formed by se-
curing substantially flat plate sections ‘to
side beams 3, the inner of which has a rack
4 projecting downwardly therefrom. This
rack provides convenient means for effecting
rotation of the table at the desired speed
through the medium of a motor 5. For

-strengthening * the table, and providing

means for supporting the same in operative
position, it is formed with a sub-frame 6 hav-
ing mounted thereon at equidistant points
a plurality of track wheels 7 traveling on a
track 8. Cooperating with the track wheels
is a plurality of centering rollers'9 engaging
the outside of the track and preventing lat-
eral movement of the table. , :
While the present invention is adaptable
for use with repetition molds of any desired
construction, there are shown herein molds
of the general character disclosed and claimed
in-my Patent No. 1,542,640, granted June
16, 1925. Xach of these molds comprises
generally a suitable base 10 carrying a pivot
rod 11 on which are supported mold halves
12. These halves are preferably of similar
construction, each carrying a plurality of
matrix sections 13 cooperating with a cen-
trally disposed pouring gate 14, and adapted
for the simultaneous production of a plu-
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~ rality of castings. The mold halves are
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adapted to close about core pins 15 projecting
upwardly between the halves, and adapted to
receive and support either one piece or sec-
tional cores of the contour required for cored

- castings. It is obvious that when solid cast-

ings are being formed, the core pins may be
omitted entirely and the matrix sections
changed in contour as required. Each mold
half may also be provided with a stop shoul-
der 16 adapted to cooperate in closed posi-
tion with a centering stop 17 limiting the
maximum closing movement of any mold
half. '
The closing and opening means for the
molds while it may be of a wide variety of con-
structions, is conveniently of the type shown

and claimed in my Patent No. 1,542,642,

granted June 16, 1925. This comprises gen-
erally cams or eccentrics 18 arranged in pairs,
and rotatable by means of handles 19 about
centers preferably located outside of the pe-
riphery of the cams or eccentrics. By reason
of such a construction, movement of the
handles upwardly will gradually close the
mold halves and effect substantial locking
in closed position, while movement in the
opposite direction will open the molds.

1 have found that very desirable results
are produced in repetition molding where
successive pours in the same mold occur at

“substantially definite time intervals where-

by successive pours are made with the molds
within the same average temperature range.
Such timing insures uniformity as to the
action of the molds on the molten metal. It
is also desirable that the molds should be
opened in general timed relation to the pour-
ing operation whereby successive castings are
uniformly cooled and solidified, such open-
ing of the molds breaking the contact between
the molds and castings and permitting re-
moval of the castings, the castings being de-
tached by and temporarily supported on the
core pins during the mold opening oper-
ation.

The foregoing operations, as well as clean-
ing the molds, applying the cores when re-

- quired and closing of the molds may be satis-
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factorily carried out by rotating the table at
a definite predetermined speed, and then per-

forming successive operations on the molds as’

they reach different stations. Accordingly,
the rotation of the table is adapted to bring
the pairs of molds successively to a pouring
station, an opening station, a discharge sta-
tion, a cleaning station, a core applying sta-
tion and a closing station.

At the pouring station, as indicated in

Figure 1, the molds are in closed position

adapted to receive molten metal, the pairs of
molds A and B being shown at this station.
Located conveniently to this station is a
source of molten metal, not shown, whereby
'n operator with a pouring ladle may step

1,752,308

onto the table between the pairs of molds
and pour first the trailing mold of the pair
A and then the leading mold of the pair B,
the table rotating in the direction indicated
by the arrow. During this time the pair of
molds C will be coming into position at the
pouring station. As the first operator steps
from the table at the conclusion of his pour-
ing operation,.a second operator will step
into position between the pairs of molds B
and C, and commence pouring first in the
trailing mold of the pair B and thereafter in
the leading mold of pair C. This will con-
tinue as.the table rotates, each mold receiv-
ing its molten metal at substantially the same
point in the rotation of the table. This gen-
eral point may be moved forwardly or back-

‘wardly with respect to the direction of ro-

tation by arbitrarily changing the position
at which the pouring is commmenc2d, the pour-
ing station being long enough to permit such
adjustment in accordance with the nature of
the metal being utilized and the character
and size of the castings. Experience has
shown that capable operators will perform
successive pouring steps in almost exactly
the same time intervals, so that if the pour-
ing is initially started at the same point, sub-
stantial uniformity is obtained. If desired,
the ladles containing the molten metal may
be supported in known manner by an over-
head track. ,
As the filled molds leave the pouring sta-
tion, they come to the opening station at
which means is provided for effecting the
gradual automatic opening of the molds.
This means comprises a pair of lower rods
20 and a pair of upper rods 21. Both pairs
of rods have their upper ends 22 turned out-
wardly with respect to the table 2 and ad-
justably secured in the upper ends of stand-
ards 23. These rods are all inclined gener-
ally downwardly in the direction of rota-
tion of the table, and diverge outwardly. At
their lower ends the rods 21 are.adjustably
secured in standards 24, while the lower ends
of the rods 20, which terminate substantially

in the plane of the table 2 are left free for

a limited vertical movement, the purpose of
which will hereinafter be more fully pointed
out, the position of these lower ends being
defined by stop projections 20°. Adjacent
both their upper and lower ends the rods
21 are formed with offsets 25 so dimensioned
as to permit the free entry of the handles 19
between the rods, and pasasge therefrom.
Due to the construction described, the rota-
tion of the table will bring the mold handles
into position between the rods in substan-

" tially timed relation to the pouring opera-

tion. The upper rods will engage the inner
sides of the handles, and gradually swing
the same downwardly as required for open-
ing the molds, while the lower rods will tend
to engage the outer sides of the handles and
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prevent sudden dropping thereof and con-
sequent undue jarring of the molds or undue
rapidity in the mold opening such as might
injure the castings. :

It is desirable that the apparatus shall
be as nearly “foolproof” in operation as pos-
sible, and it is with this in mind that the
lower ends of the rods 20 are left free. It
is possible that either by accident or inten-
tion a mold is opened at the pouring station,
and accidentally left open during travel to
the opening station. If the lower rods were
rigidly secured at their lower énds, either
the rods or the handles would necessarily be
damaged. By permitting these ends of the
rods to float, however, they may move up-
wardly freely during the passage of the han-
dles below the same, thus obviating possi-
bility of damage to the apparatus.

As the molds leave the' opening station,
they enter the discharge station adjacent
which stands an operator who by the use
of tongs or the like may readily remove the
castings, which are supported at this time
on the pins where cores are utilized, or di-
rectly by the molds where cores are not used.

Following the discharge station is a clean-
ing station at which means is provided for
effectively cleaning the molds of any mate-
rial which may remain between the mold
halves. This cleaning means may comprise
a pair of cleaning heads 26 illustrated in
detail in Figure 4. Fach cleaning head may
consist of a plurality of discharge nozzles 27
terminating in different planes, and dis-
charging at different angles whereby all parts
of the mold cavities are subjected to a blast
of a cleaning fluid, such as air. The heads
are preferably adjustably supported by suit-
able fittings 28 in the fluid supply pipes 29.
By reason of this construction, in the event
the heads are accidentally engaged by any
portion of the molds they may readily swing
upwardly to inoperative position about the
pipes 29 as an axis, thereby preventing possi-
bility of damage to the apparatus. The outer
ends 80 of these pipés may be extended down-
wardly and supported in any desired man-

_ner to maintain the cleaning heads in the

desired position. At their opposite ends the
pipes may be provided with control valves
31 and 82, respectively, adapted upon oper-

‘ation to first turn on and then off the supply

of fluid to the cleaning heads. These valves
are adapted to be automatically operated
upon rotation of the table whereby cleaning
fluid issues from the nozzles only when they
are in cooperative relation to the molds. This
is accomplished by providing the inner beam
3 with pairs of operating projections 33
shaped to cooperate during the rotation of
the table with the valve handles, whereby en-

gagement between one projection and the

valve handle will turn on the fluid, while the

3.

-engagement of the succeeding projection will -

turn it off. :

‘With the parts in position shown in Figure
1, the cleaning heads will both be discharg-
ing fluid, the heads being in cooperative re-
lation to the molds of the pair H. This de-
livery of fluid from both heads will continue
until the projection substantially opposite the
trailing end of the second mold of the pair
H engages the valve 31, whereupon passage
of fluid from the head controlled thereby
will cease, this mold passing into coopera-
tive relation to the head controlled by valve
32. Asthe same projection reaches valve 32,
fluid will be cut off from this head, both
heads at this time being substantially in the
space between the pairs of molds H and I
Continued rotation of the table will bring
the leading mold of the pair I into coopera-
tive relation to the head controlled by valve
31, and at the same time bring the other pro-
jection 83 of this pair into engagement with
the valve 31 to open the same. Thereafter
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as the leading mold moves into position to -

embrace the head controlled by valve 32 and
the trailing mold into position to embrace the
head controlled by valve 31, said projection
will open valve 32. This condition corre-
sponds with that shown in Figure 1, and
will continue until the projection substantial-
ly opposite the trailing end of the second
mold of the pair I again successively closes
the valves. In this manner the pressure sup-
ply of cooling fluid is conserved, but always
rendered automatically available when re-
quired.

Asthe molds leave the cleaning station they
are ready for the positioning of cores there-
in or on the pins 15, if cores are required, this
operation being effected at the,core.applying

“station, at which station they may also be
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inspected to make certain that all parts are

in proper operating condition.

Upon passing from the core applying sta-
tionsthe molds come to the closing station at
which there is provided means for automat-
ically closing the molds. This means com-
prises rods 84 illustrated in detail in Figure 3,
these rods being inclined and converged in the
opposite manner to that of the rods 20 and 21.
At their lower ends the rods 34 are adjustably
secured in standards 35 while at their upper
ends they are mounted in standards 36 for
sliding movement in opposition to springs 37
the initial load on which may be adjustably

“varied by means of nuts 38. Additional sup-
porting Krackets 39 may be provided for the

. upper ends of these rods. It will be under-

stood that the lower ends of the rods termi-

-nate adjacent and substantially in the plane

of the table 2, whereby the handles 19 readily
pass thereover during rotation of the table.
As rotation continues, the handles are grad-
ually swung upwardly and inwardly to effect
closing of the molds. Due to the practical
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difficulties of having all of the handles oc-
cupy the same relative positions to the molds
when closed, the upper ends of the rods 34 are
normally slightly closer than the distance be-
tween handles 19, the springs permitting
yielding of the rods to accommodate the
handles while exerting a pressure sufficient
to effect the desired closing of the molds and
locking in closed position.

At the present time it is customary to pay
workmen on the piece basis for castings pro-
duced, and where endless carriers are utilized,
count is normally kept by the use of brass
checks placed on the molds by the workmen,
and collected by a special operator provided
for that purpose. In accordance with: the
present invention, count may be automatical-
ly kept by providing a counter 40 of any de-
sired construction adapted to be operated by
the movement of one of the rods 34. This
insures absolute certainty of count and malkes
possible a reduction in the number of opera-
tors required. It will be apparent that the
present apparatus lends itself to the use of
various forms of automatic counting mecha-
nisms either cooperating with the rods 84 or
directly with the handles 19 on which may be
placed projections of different lengths co-
operating with different counters as may be
desirable when a number of different types
of castings are being made on one table at the
same time. ) '

The closed molds are ready for the next
pouring operation, and as they leave the clos-
ing means they come to the pouring station

where the operations previously referred to

are repeated. .

" 1t will be apparent that any desired num-
ber of molds may be provided on one table,
these molds being of any preferred constric-
tion and mounted as desired. In operation,
however, the repetition casting in the same
molds tends to bring these molds up to a
definite temperature range. By making suc-
cessive pours while the molds are within this
temperature range, uniformity is insured as
between successive castings from the same
molds. Thus, certain advantages of the
present invention arise from the provision of
an installation comprising a plurality of
repetition molds movable successively to a
plurality of stations at definite time intervals,

thereby establishing a general time relation-
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ship. between successive operations.

Other advantages of-the invention arise
from the provision of means for automati-
cally opening and closing the molds, as well
as the means for insuring cleaning of the
molds preparatory to the application of cores,
where necessary, and prior to a succeeding
pouring operation. _ .

Still other advantages arise from the con-
struction of the mold opening, cleaning and
closing means making their operation sub-

stantially “foolproof”, and from the use of

1,752,308

means automatically operable for keeping
count of the number of castings produced
during any given run of the apparatus.

I claim: : ,

1. In a molding apparatus; a movable car-
rier, a plurality of molds thereon movable to
open and closed positions, fluid pressure
cleaning means cooperating with said carrier
for cleaning the molds while in open posi-
tion, and a movable mounting for said clean-
ing means, substantially as described.

2. In a molding apparatus, a movable car-

rier, a plurality of groups of molds thereon

movable to open and closed positions, a group
of cleaning means cooperating with said car-
rier for cleaning the molds while in open
position, a movable mounting for each clean-
ing means of the group, rigidly mounted con-
trol valves for the cleaning means, and means
on said carrier and below the molds adapt-
ed to render the individual cleaning means

€0

8h

of the group successively and progressively

operative and inoperative once for each mold
group, substantially as described.
3. In a molding apparatus, a carrier, a

‘plurality of molds thereon arranged in

groups to provide an operator’s platform be-
tween adjacent groups of molds, means for
operating said carrier, a plurality of clean-
ing heads cooperating with said carrier and
adapted to simultaneously cléan the molds
of a predetermined group, a movable mount-
ing for each cleaning head, and means for
rendering said cleaning heads operative and
inoperative once for each mold- group, said

<means including a rigidly mounted valve for

each cleaning head, substantially as .de-
scribed.

4. In.a molding apparatus, a carrier, a
plurality of molds thereon arranged in
groups to provide an operator’s platform be-
tween adjacent groups of molds, means for
operating said carrier, a plurality of clean-
ing heads cooperating with said carrier and
adapted to clean said molds, means project-
ing laterally from the carrier below the plane

_of the molds for rendering said cleaning heads

operative and inoperative in succession with
each head in operation during the passage
of an entire group, and valves rigidly mount-
ed in the path of said projecting means, sub-
stantially as described.
5. In a molding apparatus, a movable car-
rier, a plurality of molds thereon, and clean-
ing means cooperating with said carrier, said
cleaning means being mounted for movement
to inoperative position if engaged by one of
said molds, substantially as described. '
6.-In a molding apparatus, a movable car-
rier, a plurality of openable molds thereon,
and inclined means yielding on opposite
sides of the molds cooperating with said car-
rier during movement thereof for period-
ically opening said molds, substantially as
described.
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7. In a molding apparatus, a movable car-
rier, a plurality of molds thereon operable

about horizontal axes, and means on opposite

sides of the molds cooperating with said car-
rier during movement thereof for periodical-
ly opening said molds and controlling the rate

of opening movement, substantially as de-.

seribed.

8. In a molding apparatus, a movable car-
rier, a plurality of molds thereon operable
about horizontal axes, and means on opposite
sides of the molds cooperating with said car-
rier during movement thereot for periodical-
ly closing said molds, substantially as de-
scribed. . .

9. In a molding apparatus, a movable car-
rier, a plurality of openable molds thereon,
and yielding means cooperating with said
carrier during movement thereof and dis-
posed on opposite sides thereof for successive-
ly closing said molds, substantially as de-
scribed. :

10. In a molding apparatus, a movable car-

rier, a plurality of openable molds thereon,

and means cooperating with said carrier dur-
ing movement thereof for periodically open-
ing said molds, said means comprising spaced
rods on opposite sides of said carrier, substan-
tially as described.

11. In a molding apparatus, a movable car-
rier, a plurality of openable molds thereon,
and means cooperating with said carrier dur-
ing movement thereof for periodically open-
ing said molds, said means comprising spaced
rods on opposite sides of said carrier, certain
of said rods being supported for floating
movement, substantially as described.

12. In a molding apparatus, a movable car-
rier, a plurality of openable molds thereon,
yielding means cooperating with said earrier
during movement thereof for successively
closing said molds, and counting means co-
operating with said yielding means, substan-
tially as described. '

13. In a molding apparatus, a carrier, a
plurality of molds mounted thereon operable
about horizontal axes, means for moving said
carrier to successively bring the molds to a
pouring station, an opening station, and a
closing station, means at the opening station
for swinging the mold parts downwardly for
opening the molds, and means at the closing

- station for swinging the mold parts upwardly
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for closing said molds, substantially as de-
seribed. - :

14. In a molding apparatus, a carrier, a
plurality of molds mounted thereon operable
about horizontal axes, means for moving said
carrier to successively bring the molds to a
pouring station, an opening station, and a
closing station, means at the opening station
for swinging the mold parts downwardly for
opening the molds, means at the closing sta-
tion for swinging the mold parts upwardly
for closing said molds, and means intermedi-

ate the opening and closing stations for clean-
ing the open molds, substantially as described.

15. Ina molding apparatus, a rotating car-
rier, a plurality of molds thereon, having
laterally projecting opening .and ' closing
means, horizontal axes about which said
molds are openable, and means cooperating
with said laterally projecting means for open-
ing and closing said molds.

16. In a molding apparatus, a rotating car-
rier, a plurality of molds thereon, having lat-
erally projecting opening and closing means,
horizontal axes about which said molds are
openable, and means cooperating with said
laterally projecting means for opening and
closing said molds, said last mentioned means
comprising inclined operating rods.

17. In a molding apparatus, a carrier, a
plurality of molds mounted thereon in spaced
groups to provide an operator’s platform be-
tween adjacent groups, and means for moving
said carrier, said molds each being openable
upon axes substantially tangent to the path

of movement of the molds to maintain the -

operator’s platforms of substantially constant
width, substantially as described.
In testimony whereof I have hereunto set

my hand. . »
y CLIFTON D. PETTIS.
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