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HAVERFORD, PENNSYLVANIA, ASSIGNORS TO WETHERILL-MORRIS ENGINEERING
COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPORATION OF DELAWARE

ATTACHMENT FOR CASTING MACHINES

Application filed May 22,

This invention relates to automatic devices
for removing castings from or putting cores
into molds or, more generally, for automati-
cally shifting castings or cores.

The device, as it has been evolved at the
present time, according to our invention, is
especially adapted to be used in. connection
with the “Method and apparatus for casting

-metals” as described in our copending appli-

cation Serial No. 341,142, but its use is not

. necessarily confined to such an apparatus.

- - In order to convey a clearer understanding

-of the essential features of this inventionm,

. some characteristics of the aforesaid method
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of casting metals may be mentioned.

The paramount requisites of this method °

are predetermination and speed so that the
heat of the metal as supplied to the machine
suffices for all steps in the making of castings
without any re-heating of the metal in the
machine. e mold may be said to be sub-
jected to predetermined cycles, each compris-

1ing: core-placing, mold-closing, metal charg- -

ing, mold-opening, and casting removing.
The castings are preferably to be removed
from the mold at the Lottest temperature com-
patible with preservation of their form,—
sometimes with the inner casting portions
still. in molten condition,—and then to. be
taken with the least delay into the cooling

or normalizing chamber in order to reduce -

chilling to a minimum during this transpo-

. sition,

45

From these statements, it appears that our
method- requires mechanical, automatically
operating means; and it is also evident that
the gentler the removing of the hot castings
is carried out, the hotter their temperature
may be when carried, resulting in a metallur-
gically better product. On the other hand,
1t should be understood that the accurate,
quick and predetermined action of our casting
and core transposer constitutes superior fea-
tures of general usefulness in respect to time
saving, etc. ,. 4

The object of the invention in its broader
aspect is a casting or core transposer which
operates predeterminately and automatically
without imparting excessive stresses to the
material handled, which is capable of han-

1929, Serial No. 365,164. :
dling very hot pieces, and which works ac-
curately and quickly. -

How these various ends

and othér advan-

‘tages have been realized in combination will

appear from the subsequent description of a
preferred form of the device which may be

modified in structural features without de- .

parting from the scope of the invention. -

Fig. 1 shows in elevation the principal de-
tail of the driving mechanism for the trans-
poser comprising an electric motor with worm

gear and a Geneva drive; = P
Fig. 2 shows in elevation the principal de-
tail of the transposer proper to be connected
to the driving mechanism ; '
Fig. 8 is a top view of the
parts broken away;

transposer with-

‘66

Fig. 4 is a side view in the direction 4——4 :

as indicated in Fig. 8; - .
Fig. 5 schematically illustrates in a per-

spective view the transposer and the driving

mechanism coupled thereto; : '

convenience out of scale) a transposer with

ping a casting and the ot{her of inserting a

core,

vation and top view the kinematics of our
double-arm transposer; : .
Fig. 8 is a plan view of the hand member;
Fig. 9 is a side view of the hand member;
Fig. 10 shows'an opener for the hand mem-
ber in top plan view;
Fig. 11 shows the opener coacting with the

“hand member for the removal of a casting

from the hand grip; and :

Fig. 12 is a cross-section of a core-setter.

The _oli‘eration of the transposer in conjunc-
tion with an automatic casting machine ac-
cording to our copending application Serial
No. 841,142 will more easily be understood
by referring first to the schematic illustra-
tions Figs. 5,6, 7* and . In Fig. 5, a base
Pplate A serves as mounting for a small elec-
tric motor B coupled to a worm-gear D by
means of a transmission gear C,—the latter

only slightly exposed to view. The shaft.

of the worm-gear carries the drivi in-
wheel E of a (lepeva drive, the slotted wheel

Fig. 6 illustrates in a general ivay (and for

two arms, one of them in the position of grip-
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Figs: 7* and T show schematicaliy in ele-
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F of this drive being mounted on the main
shaft G. On the vertical panel Z (consider

* this panel as a frame portion of the auto-
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matic casting machine), two standards H
with bearings for the main shaft G are mount-
ed. In the illustration, the transposer is
shown to have two arm members J with exten-
sions N and hand members O and P, mem-
per O for gripping a casting and member P
for setting a core at the same time. The arm
members are rigidly connected to the main
shaft G so that they are rotated by this shaft.
The arms have elbow portions J and exten-
sions N, which latter are mounted for ro-
tation in the upper sleeved elbow portion and
by means of bevel gears (indicated at N’ in
Fig. 6) they are coupled to the spindle M.
The spindle M is journaled in the elbows and
carries the slotted disk K of a Geneva drive
which will engage the stationary strut L as
soon as the arms have been turned about shaft
G a certain degree out of the plane of the
drawing toward the spectator. This engage-
ment by means of the bevel gear transmission
will twist the arm extensions and their hands
outwardly,—that is, away from each other
into divergent relation (see Figs. 7 and 7°).

Fig. 6 is a top view showing the transposer
operating in conjunction with an automatic
casting machine. Though the present illus-
tration is somewhat different from the one
shown in our copending application, it will
easily be recognized that the underlying prin-
ciple and the essential features are the same
in both representations, and that the differ-
enees between the two arrangements are due

to a somewhat different setting of the cores.

and removing of the castings. Within the
frame Y—Z (the portion Z corresponds to
the panel Z in Fig. 5), two mold sections a
and b are held in guide rails so that they can
be reciprocated in a horizontal plane and
thereby opened and closed on a vertical di-
vision plane. It will be noted that this ver-
tical division cuts the mold into two unsym-
metrical sections. The reason for this is that
with opening mold sections the casting will
stick to that mold section which offers the
larger adhesive surface, thus making the op-
eration definite. 'The mold sections are recip-
rocated by compressed-air cylinders ¢ with
piston stems d. ~ In the figure the instant has
been fixed where the complete casting ¢ has
just been ejected a little from the mold and
pushed between the peripheral grip of the
hand member O by means of the compressed-
air cylinders g with piston stems f, a condi-
tion which is also indicated by the air inter-
spaces @ between the casting and the mold.
The other hand member P carries a core j
ready for attachment to mold section b. The
piston A actuated by compressed air pushes
the core towards the right, and presses the
two little tenons on the core into engagement
with two registering holes ¢ in the mold.

1,756,602

The complete cycle of events may be de-
scribed as follows: The closed mold 1is
charged with molten metal under the action
of compressed air through gate at the bottom
of the mold, and, after a short time for the
cooling and congealing of the casting has
elapsed, the mold sections are gradually
withdrawn while, simultaneously, the hands
of the transposer enter the interspaces thus
formed between the mold parts where they
stop for a short interval in front of the mold
sections, just long enough to permit the grip-
ping of the casting and the setting of a new
core in the manner explained before. . The
left or casting-carrying mold section con-
tinues to recede further and thereby com-

letly clears the casting which is now freely
held in the grip of the transposer. Then,
the motor B is started in the way reverse to
the way for putting the parts in the position
shown, the casting is lifted from between
the widely open mold sections and deposited
at a disposal point away from the machine in
this case on a conveying means for transfer
to the normalizing chamber, while the other
empty hand of the transposer is put in posi-
tion to take a new core. Meanwhile, the mold
sections have closed and a new casting is
formed so that, after another reversal of the
motor, the same cycle will be repeated. It is
obvious that all these operations require very
accurate timing with respect to each other,
which is achieved in the same or in a similar
way as set forth with respect to the timing
device in our above mentioned co-pending
application for controlling the fluid to the
cylinders and electric switches in timed.re-
lation. :

In the foregoing description, a double-arm
transposer has been shown whose two arms
perform different functions,—that is, the one
arm serves as a casting remover and the other
as a core setter. However, there is also an
arrangement possible where both arms have
the same function, for instance, if castings
without cores are made. In this case, a cen-
tral stationary mold part co-acts with two
reciprocable side sectlons so that a casting
is formed on each side of the central mold
part. The two arms of the transposer oper-
ate at opposite sides of the stationary mold
member and the two hand members grip
and deposit a casting at the same time. Since
the mechanical hands for holding a casting
and those for holding a core are usually dif-
ferent in shape and, therefore, adapte(f7 only
to the one or to the other function, it will
require two properly timed double-arm
transposers,—one for removing the castings
and another for setting the cores,—if in the
preceding example also cores are used in the
production of the castings.

The operation of the arms and hand mem-.

bers of the double-arm transposer (irrespec-
tive of the question of its use as combined
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casting and core conveyer or as casting re-
mover or core setter alone) will more readily

- be understood from the kinematic diagrams,

Figs. 7* and . v ,
As will be noted from these figures, the
twistable extensions of the arms are inclined
with respect to the sleeve portion of the elbow
at an angle of about 45 degrees. Two plain

cylindrical castings are shown to be held in

the disk-shaped hand members. Of the el-
bows, only the sleeve portions are indicated
in the figures. The position dencted by zero
degrees corresponds to the gripping position
shown in Fig. 6. Altogether, the arms are
swept over an angle of 180 degrees. During
the first 45 degree travel no twisting of the
extensions and their hands takes place since
only at the end of this travelling period
Geneva member K in Fig. b engages the co-
acting strut member L. (This can be better

seen from Fig. 2). During the following 90

degree travel of the arms (that is, between
45 degrees and 185 degrees), the Geneva
member K and its spindle M will be turned
90 degrees, and this turn, due to a one-to-one
ratio of the bevel gear transmission between
the spindle M and the rotatable arm exten-
sions, produces a twist of like amount of the
extensions and their hands. For the sake of
clearness, the 45 degree position has been
omitted in Fig. 7° The 90 and 135 degree
positions illustrate how the two castings
move into spread-apart relation with their
axes finally parallel to each other. The last
45 degrees travel between 135 and 180 de-
grees are traversed .without any further
twist since the Geneva member K is now out
of register with L. During this final rota-
tion of the arms, special means (te be de-
scribed later on) disengage the castings from
the hands. The motor during this last travel
is braked and later reversed so that the same
eyele of events automatically repeats itself
in the opposite direction. L
The foregoing general explanations will
simplify the subsequent description of the
sgructural details with reference to Figs. 1 to
4, and, since in all figures, like characters in-
dicate like parts, only those details will be
pointed out which need further elucidation.
In Fig. 1the arrangement of the gear mecha-
nism C between the motor B and the worm-

gear casing D will be noted. The pin-wheel

E of the Geneva drive is keyed to the shaft 1
of the worm-gear wheel and lies behind the

. plane of the drawing sheet. If the worm gear

80
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wheel is turned 180 degrees from the position
shown in the figure, pin 2 will engage slot 4
of the slot wheel F' and turn this wheel by 90
degrees, whereupon pin 3 engages slot § and
produces another turn of 90 degrees. ‘Since!
the operstion of the motor is oscillatory, the
main shaft G will be oscillated about its axis
between zero and 180 degrees. Assuming a
uniform rotation of the driving pin-wheel,

3

the first 45 degree travel of the slot wheel is
one of low initial, constantly increasing an-
gular acceleration, and the second-45 degree
travel one of constantly decreasing, low ter-
minal acceleration. During the next two 45
degree sections, the same cycle will be re-
peated. Since the motor operates mainly in
the starting and braking range, its speed

70

characteristic will be one of high initial,

quickly decreasing acceleration. This fact,
in combinsation with the opposite behavior of
the Geneva drive during the initial starting
period, results in & gentle picking-up action

of the hands, a feature particulariy desirable

-

in removing from the molds castings still
susceptible to easy fracture. )
The transposing device proper, illustrated

in Figs. 2, 3 and 4, is mounted on an extension

of main shaft G and it is again shown as hav-
g two arm members. The two arms are
rigidly coupled with each other by the two
cross bars 6 and 7, so that they rotate uni-

formly about the main shaft G. The Geneva.

member K is provided with a single slot 8.
A double-sector member 9 is held stationary

by bolts 10 arranged as reinforcing cross bars -
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between the two standards . The peripher- -

al faces of this double-sector member serve
as a guide for the cenforming circular edges
i1 and 11" of the Geneva member K during
the first and last 45 degred travel of the el-
bows about the main shaft (indicated on the
dotted semi-circle line) in order to positively
prevent any angular displacement with re-
spect to the eibows of the Geneva member K
during- these traveling periods.

Relative to the drawing sheet, the member
K is swung 180 degrees about the stationary
strut L during the travel of the arms from 45
degrees to 135 de%rees; however, in respect
to the elbow members the angular displace-
ment of the Geneva member is only 30 de-
grees. This angular displacement is trans-
mitted through the spindle M to two gesr
wheels 12 mounted on said spindle and mesh-

ing with corresponding gear wheels 13 fized

to the arm extensions N, which latter are ro-
tatably mounted within the sleeve portions
14 of the elbows J. ) '

In connection with former statements, it
will be observed that the. twisting movement
of the arms will be one of nearly uniform ac-
celeration since the Geneve member X oper-
ates with an angular phese displacement of
45 degrees in relation to the Geneva drive T,
so that a period of incressing acceleration
of member F coacts with a period of decreas-
Ing acceleration of member K resulting in an
acceleration principaily determined %y the
acceleration of the motor itself. Since the
‘whole twisting action occurs between 45 and
135 degrees, where the acceleration of the
motor has already passed its high initial value
the twisting movement is favorably smoothed
out to meet the conditions as previously
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pointed.out. Similar considerations apply to
the periods of retardation or braking.
Figures 8 to 11 show by way of example
how the hand members of a casting remover
and the coacting casting releaser may be de-
signed to adapt these devices to certain forms
of castings frequently met with in foundry
practice; Fig. 12 is in the same sense illus-
trative of a hand member of a core setter in

"combination with a little air driven cylinder-

piston assembly for pushing the core in posi-
tion. .

.8 shows the star-shaped disk O with sleeve

20

portion 20 for attachment to the end of the
arm extension N. Each radiating arm is of
such dimension as to conform to the shape of
the article to be gripped, and its end is bifur-
cated and upwardly extended into two oppo-
sitely arranged prongs 21 for pivotally re-
ceiving between them the pawls or finger ele-
ments 2. (See also Fig. 9.) The gripping
ends 23 of these elements are turned inwardly

_to form with the faces of the radiating arm a

25

30

35

40

45

50

€0

pair of tongues. In the drawing, arrange-
ments are shown for five grippers for circum-
ferentially holding the casting. A hole 24 in
the finger elements receives a pin for jour-

‘naling the elements 22 between the prongs 21.

The elongated portion 25, normal to and in-
tegral with the finger portion 22, protrudes

outwardly and radially from the disk. A °

spring 26 with one end connected to the elon-
gated portion and the other end attached to
one of the prongs 21 tends to press the grip-
ping portions inwardly against the casting.
Only one of these arrangements is shown, but
each extension of disk O is also provided with
the same kind of a device. If a casting is in-
serted or pushed between the circumferen-
tially disposed finger elements 22, the fingers
will” first slightly recede against their
sFrings in outwardly radial directions and
then, after the inwardly turned finger ends
have passed over a recess on the casting, snap
inwardly into holding position by reason of
the springs 26.

Fig. 10 shows the releasing device or open-
er which cooperates with the hand member so
as to automatically open its grip on the cast-
ing for releasing the same. :

The flat plate Q is provided with a central
opening 30 large enough to permit the pas-
sage through it of the casting to be deposited
by the mechanical hand. The plate is so
mounted in horizontal position on a frame or
the like near the casting machine (see Fig.
11) that the hand of the casting remover at
the end of its travel will lower the casting in
said central opening. At the same time the
protruding finger portions 25 of the hand
member will impinge upon corresponding

" lugs 31 circularly arranged on plate Q with

85

the effect that the fingers are lifted from
the casting. The casting falls a short dis-

Referfing first to the casting remover, Fig.

1,756,602

tance through the opening 30 and may be de-
posited on some kind of suitable support such
as a chain conveyor taking it to the normal-
izer. As will be noted in Fig. 10, there is an
additional lug 82 provided near the periphery
of the central opening.. This lug is so situ-
ated that it will strike against the sprue of the
casting and break it off.

The core setter, Fig. 12, may be of round or
rectangular shape. The ground plate 40 is
provided with a plurality of openings which
serve as a guide for corresponding vertical
flanges 47 integral with the movable plate 41.
The ground plate carries a number of eyes
42 serving as a fulcrum for the angularly-
shaped finger elements 43 with gripping por-
tions 48. The elongated finger portion 43 is
anchored to the movable plate 41 by means of
element 44 pivoted at 45 and 46. The ground
plate carries a compressed-air cylinder 49
with piston 50 and stem 51. A sleeve portion
52 extends from the cylinder for receiving the
end of the arm extension N of the trans-
poser. Bores 53 and, 54 in this sleeve portion
connect the upper and lower chamber of the
cylinder to an automatically controlled air
pressure supply. If pressure is admitted to
the upper chamber, the finger elements will
open for picking up or releasing a core, and
pressure admitted to the lower chamber
presses the fingers into gripping position.
In both instances, that is for the casting
remover and the core setter as well, mechani-
cal gripping and holding means have been
shown for illustration; however, other suit-
able means could be substituted for them
without departing from the spirit of the in-
vention: for instance, the suction action of
rarefied air for picking up cores in combina-
tion with some ejecting means for setting the
cores in the mold, or electromagnetic forces
for pulling the casting out of the mold in-
stead of ejecting it therefrom.

The tenons or little pins which serve to
attach the core to the mold in the way shown
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are advantageously so disposed that they also

take care of the necessary ventilation of the
core. For this purpose the tenons are pro-
vided ‘with a bore that communicates with a
ventilating channel in the mold and may also
communicate with a special gas channel in
the core. Thisisindicated in Fig. 12 by show-
ing a tenon 55 with bore hole 56. 1In this illus-
tration, the tenon is supposed to be part of the
mold section and to register with a corre-
sponding hole in the core.

It should be understood that shapes of cast-
ings and cores and the character of work in
the metal casting art varies to such a degree
that it is only possible to make our present
showing illustrative of one or two uses. To
those skilled in the art, many other and ob-
vious specific uses of the machine will occur.

We have mentioned the automatic timed
control of the machine but referred to our
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topending cases for a more complete show-
ing of a suitable timing device or devices.
It is clear from' the present showing that

- our machine is arranged and adapted for
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automatic timed control so that its cycles
may occur in exact timed relation to the
casting cycles of an automatic casting
machine. The particular machine herein
shown in its preferred embodiment for
illustrative purposes is designed to work
in predetermined automstic relation with
an automatic casting machine, such a one
for example as shown in our copending case
Serial No. 334,304, filed January 22, 1929.
One purpose we have is to make a casting for
example as large as an automobile flywheel in
a completely automatic manner with every
step of the operation, even up to the desired
cooling of the casting, under a timed control
which exactly coordinates every step, which
gives the casting the benefit of passing in
proper timed relation through every step and
speeds up the work while bettering its quality.

To see the uitimate arrangement (al-.

though the invention has advantages in many
less complete arrangements), one should
understand that the timing device shown in
our copending application Serial No. 325,364
was worked out to coordinate the machine of
the present invention with the machine and
method of our application Serial No. 841,149
{the machine of -which is shown in more de-
tail in our application Serial No. 825.365)

~ and with the metal supply device of our
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application Serial No. 847,976 or with other
arrangements. This complete assembly for
which the present invention happens to be
particularly designed is a major development
in the art of casting refractory metals like
iron in a new way. en large castings are
made with great rapidity, the work of prop-
erly removing them from the casting machine
or keeping the machine supplied with cores
presents may difficulties and this present in-
vention overcomes them. -

What we claim is: -

1. A casting remover comprising driving
means, a casting holder adapted to enter be-
tween open mold parts and receive a casting

* as it is ejected from the mold, s movable

frame for the holder operable to place the

. holder in position to take the casting and to

88
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place the holder in position to deposit the
casting away from the receiving position,
said driving means being mechanically con-
nected to the holder to start and end its travel
by slow and gentle movements.

2. An apparatus for handling cores and
castings comprising a holding means adapted
to enter between open mold parts of a casting

‘machine, take a casting from and deposit a

core in the mold parts, a movable frame for
said holding means and driving means for

the movable frame operable. to move _it to-

position the holding means intc and out of
registering position with the mold parts. -

3. An apparatus for removing hot castings
from casting machines comprising means for
holding a casting, a frame for said means
movable to place the latter in position to
receive the casting directly from an open
mold and support the casting as it leaves
the mold said frame being also movable to
a depositing point away from the mold and
operating means for the frame adapted to
move it in 2 predetermined time relation to
the operating cycles of a casting machine.

4. An apparatus for removing hot cast-
ings from casting machines comprising me-
chanical gripping means movable between
the mold parts of a casting machine to receive
and support the casting as it leaves the mold,

s

70
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a device spaced from the mold to which the -

gripping means is movable and against which
the casting is pressed by said means to break
off the casting sprue.

- 5. The combination of a casting machine
having a permanent mold and adapted to

Tapidly repeated casting cycles, a casting

remover having a swinging arm with a grip-
ping device at the end and adapted to enter
between the mold parts to grip the casting
asit leaves the mold, means arranged to swing
said arm into and out of casting gripping
position in timed relation to the casting
cycles, means to release the grip of said arm
on the casting when it has swung its full dis-
tance away from the mold. _

6. The combination of a casting machine
having a permanent mold and adapted to
rapidly repeated casting cycles, a casting re-

-mover having a swinging arm with a gripping

device at the end and adapted to enter be-
tween the mold parts to grip the casting as it
leaves the mold, means arranged to swing
said arm into and out of casting gripping
position ‘in timed relation to the casting
cycles, means to release the grip of said arm
on the casting when it has swung its full
distance away from the mold, a conveyer to
receive the casting from the gripping device
and remove it before the next casting arrives.

7. The combination of a casting machine
and a casting remover, the latter having a
swinging arm with & gripping device at the
end adapted to enter the casting machine and
grip the casting as soon as it is made in the

machine, means arranged to swing said arm-

out of gripping position and away from the
machine, means to make the device loose its
grip on the casting when it has swung its

- full distance away from the machine, and

an abutment against which the arm presses
the sprue of the casting to break it off as
the grip is released. '
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8. The combination of a casting machine -

and an apparatus for servicing the mold after

each casting is made, said apparatus com-
prising two swing arms each provided at its
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6

end with a gripping device or hand for regis-
tration with the mold parts when open and
means to swing said arms into and out of
such registering position as soon as the mold
of the machine is open, whereby articles such
as castings or cores can be handled by said

apparatus as the casting machine is work-

ing. :
9. The combinaticn with mechanically
charged, periodically closing and opening
mold sections adapted for automatically
forming a casting therein during each cycle,
of a reciprocating casting transporter
adapted to be so timed and having such di-
mensions as to periodically enter between
the opening mold sections, grip the casting,
hold it until complete separation from the
mold, remove it from between the open mold
sections, and transport it to a desired place.

10. The combination with a mechanically
charged casting machine adapted for period-
ically forming a casting therein between au-
tomatically closing and opening mold sec-
tions and ejecting it therefrom during each
cycle, of a reciprocating casting transporter
having driving means adapted to be so timed
as to periodically insert a transporter ele-
ment between the opening mold sections, re-
ceive the ejected casting, hold it until com-
plete separation from the mold, remove it
from between the open mold sections, and
transport it to a desired place.

11. The combintion with a mechanically
charged casting machine having periodically
operable mold sections and means for auto-
matically forming a casting therein and eject-
ing it therefrom during each period, of a
casting transposer adapted to be timed to
the periodic operation of the inold sections,
comprising an oscillatory swing arm, an arm
extension twistable therein, an extreme hand
member with means for receiving and hold-
ing a casting, and a separate means for re-
leasing the casting from the hand member,
said hand member being so shaped and
mounted as to be simultaneously swung and
twisted, to receive the ejected casting from

and between the opening mold members, hold

it until complete opening of the mold and
separation therefrom, transport it and then
deposit it in coaction with said releasing
means.

12. The combination with a casting ma-
chine having mold members adapted for
periodically closing and opening in a ver-
tical plane for automatically forming a cast-
ing therein and means for ejecting the casting
therefrom during each cycle, of a casting
transposer arranged to be timed to the pe-
rodic operation of the mold sections, com-
prising an oscillatory swing arm, an arm
extension twistable therein, an extreme hand
member with means for receiving and hold-
ing a casting, and a separate means for re-

leasing the casting from the hand member,
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said hand member being so shaped and
mounted as to be simultaneously swung and
twisted, to receive the casting in horzontal
direction from and between the opening mold
members, hold it until complete opening of
the mold and separation therefrom, remove
it from between the mold members and de-
posit it downwardly in coaction with said
releasing means.

13. A transporting device for receiving
castings and like articles in one direction, con-
veying them in a direction substantially nor-
mal to the receiving direction and depositing
them substantially normal to both said di-
rections, said device comprising an oscilla-
tory swing arm, an arm extension twistable
therein and adapted to receive and hold an
article, means for reciprocally rotating said
arm in a plane normal to said receiving direc-
tion, a gear mounted on the arm in mesh with
a gear mounted on the twistable extension,
and kinematically coacting means for im-
parting a rotation to said gears during the
swing of the arm comprising an element cou-
pled with said gear on the arm and an element
mounted separately from the arm.

14. A transposing device for receiving
castings and like articles in one direction,
conveying them in a direction substantially
normal to the receiving direction and deposit-
ing them substantially normal to both said
directions, said device comprising a controlla-
ble and reversible prime mover, a driven
shaft, a Geneva drive between said prime
mover and the driven shaft, a lever arm with
a sleeve portion fixed to the driven shaft, a
lever arm extension rotatably held in the
sleeve portion, means attached to the ex-
tremity of the lever arm extension for re-
ceiving and holding an article, a bevel gear
rotatably mounted on the sleeve portion in
mesh with a bevel gear fixed to the lever
arm extension, a Geneva drive slot wheel
rigidly and co-axially coupled with said gear
on the sleeve portion, a pin fixed to a sta-
tionary support for engagement with said
slot wheel, and separate stationary means for
releasing the conveyed article. =

15. A device of the class described for
transposing castings and like articles in com-
bination with a member attached thereto for
receiving and holding an article, and a mem-
ber separate therefrom for releasing the ar-

‘ticle from its hold, said holding member com-

j}i)rising a flat disk, a plurality of resilient
nger elements for circumferentially holding
an article inserted between their inner coact-
ing faces so disposed at intervals near the
edge of said disk as to conform to the shape
of the article to be gripped and also extend-
ing outwardly therefrom, said separate re-
leasing member comprising a frame having

-a large enough central opening for passing

the conveyed article therethrough, and a plu-
rality of circumferentially arranged lugs on
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said frame registering with said disk-out-
wardly extending finger parts for lifting the
fingers from the article and dropping it
through said central opening. : '
16. A device of the class described for
transposing cores and like articles in com-
bination with a member attached thergto for
picking up, holding, and ejecting an article,
said member comprising an air-pressure cyl-
inder mounted in the center of a flat disk and
with its piston stem acting through a central
aperture in said disk on a movable plate, said
movable plate having vertical projections
which slidingly engage circumferential aper-
tures in said disk, and a plurality of angu-
larly-bent finger elements pivotally so mount-
ed at intervals near the edge of said flat disk.
as to conform to the shape of the article to be
gripped, each finger element at one end termi-
nating in a gripping claw in front of and
coacting with the movable plate and at the
other end being linked to the movable plate
through said circumferential disk apertures
by means of a flexible joint adapted to trans-
mit gripping movements or, in combination

" with ejecting movements of the movable
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plate, opening movements to said claws.

17. A casting machine adapted for auto-
matically forming and delivering a casting -
during each cycle by opening and closing its
mold on a substantially vertical plane, this
plane being so arranged as to provide un-
equal adhesive surfaces between the formed -
casting and the opening mold sections for
holding the casting in the more adhesive of
the opening sections and delivering it there-
from, and a casting removing machine hav-
ing a periodically movable gripper to re-
ceive the delivered casting and take it out of
the casting machine. '

18. A casting machine adapted for auto-
matically forming and delivering a casting
during each cycle by opening and closing its
mold on a substantially vertical plane, means
for holding the casting in that section from
which it is to be delivered and a casting re-
moving machine having a periodically mov-
able gripper to receive the delivered casting
and take 1t out of the casting machine.

19. In combination with an automatic core
setter of the class described, a core and a mold
section attachable to each other by means of
a pin and registering hole;and a bore in said
pin for ventilating the core therethrough.

In testimony whereof we have affixed our
signatures. A
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