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7o all whom it may concern:

Be it known that I, Avrrep H, WrepBOFFT,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Ilinois, have invented certain new and use-
ful Improvements in Die-Casting Machines,
of which the following is a specification.

This invention relates in general‘to die

casting machinery, and more particularly

-to the mechanism or apparatus for operating

the dies, cores, meltinig pot, and the means
for delivering the metal to the dies under

it is essential that a series of movements

- be performed-in predetermined sequence at

" -each operation of the machine.
- ainple, the dies or molds must first be closed,

20

For ex-

the core or -cores are then inserted into
proper position within the mold, the melt-
Ing pot is then moved into operative rela-
tion to the mold, and then the molten metal

~ is forced from the pot into the mold under

28

the requisite pressure which usually is in

the neighborhood of three hundred pounds
to the square inch. The melting pot is then.

. backed away from the mold,.and the core

80

88

is opened to permit the casting

or.cores are - withdrawn, and finally the die
to drop out.
This series of steps must be taken in regular
predetermined order, and the sectional die
must be held in tightly closed position under
a pressure greater than the pressure of the

- :metal which is forced into the mold, other-
‘wise an imperfect casting will result.. Prior
- to my present invention these various move-
‘ments. of the different elements of the ma-
-chine -have been under the control of the
... operative who by manipulation of various
‘controlling levers caused the movements to

be ‘effected in the necessary timed relation.

- The speed of the machine, however, was

~ necessarily dependent upon the dexterity of

4

the operative, and if he failed to manipu-.

late the levers in their proper order disas-

trous results to the machine in injury to the -

+ dies or the operating mechanisms invariably

followed.

. One of the primary-objeéts of my pi’esent
50

invention is to: provide an automatic con-

- trol for the various operating elements of

~the maching which will cause them to be .

positively operated with absolute accuracy
m requisite predetermined timed relation.
By ‘automatically controlling the operation
of the machine its speed over a manually-
controlled machine may be greatly increased,
and all dangers of breakage or injury to the

‘machine resulting from improper timing or

inaccurate sequence of operations is entirely

obviated. Lo '
Another. object of my invention is to uti-

lize the same power which moves the. vari

ous elements, for the purpose of retaining.

the elements in the positions to which they
have been moved. until such. titne as it is

b6
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necessary to reverse their movements. Tn.
other words, the power which is employed

to move the dies into closed. pesition is uti-
lized “in retaining them in -closed position
while the molten"metal is injected into the
mold under high pressure.~-The utilization
of the same instrumentality for both mov-

70

ing and holding the dies materially simpli- .

fies- the construction of the machine ‘over

_those machines- which employ one  ‘mecha--
nism for moving the dies and another mecha-

7B

nism for holding them in their closed posi-

tion. » :

A further feature of my inverition resides
in a novel apparatus for generating the pres-
sure which is utilized to force the molten
metal into the mold, and for controlling the

.application and release of this pressure in

accurate: timed relation with respect to the
operation of the other elements of the ma-
chine. ) o

Still another feature of my invention re-
sides in the provision of novel apparatus
for maintaining the requisite pressure so
that it is available for forcing the molten
metal into the mold at
machine.

Various other 4objécts and many of the in-

herent advantages of my invention should be
readily appreciated as the invention becomes

better understood by reference to the . fol--

lowing description when considered in con-
nection with the accompanying drawings.
Referring to the drawings:— '

80

85

90

each operation of the -

956
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Figure 1 is a plan view of a die casting

machine equipped with my invention; .
Fig. 2 is a side elevation.of the machine
shown in Fig. 1, - o : -



o 1,88
Fig. 8 is an enlarged plan view of the
controller;
Fig. 4 is an end elevation thereof; _
Fig. 5 is a sectional view substantially on
the line 5—5 of IMig. 1; - S
Fig. 6 is an elevation looking toward the
left at the mechanism shown in Fig. 53
Fig. 7 is a side elevation, partly in sec-
tion; of another form of controller; .
- Fig. 8 is an end elevation thereof;
© TFig. 9 is a view of the rotatable element
of the controller shown in Fig. 7; and -

Figs. 10 to 18, inclusive, are transverse .
sectional views on the lines 10 to 18, re-

spectively, of Fig. 9. ] o
By referring to the drawings, it will be
observed that the machine comprises gen-
erally a main base portion 21 and a laterally
extending base portion 22. Upon the main
base portion there are fixedly mounted a pair
of upwardly extending frame members or

~ webs 23 and 24 rigidly connected together

36

io

1

50
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by a plurality, in the present instance four,
of heavy bolts or stay rods 25. The die is
made in two parts 26 and 27, respectively,
which when brought together, as shown In
Fig. 1, provide the centrally disposed cham-
ber or mold 28 in which the casting is
formed. ' ' )

The die 26 is fixedly secured to the up-
right member 23, while the die 27 is carried

by a cross-head 29 adapted to slide longi-

tudinally upon the rods 25. The movable
die member 27 is moved longitudinally upon
the rods 25 toward and from the stationary
die member 26 to close and open the mold in
a manner which will be later described.

In guideways 81 mounted upon the later-
ally extending portion 22 of the base frame
there is slidingly mounted the metal melting
pot 38 which is heated by gas flames, or other
suitable heating’ apparatus, (not shown) to
maintain a supply of molten metal in the pot.
Centrally and extending beneath the pot
proper is formed the channel 34 provided
at its discharge end with a nozzle 30 adapted

to be inserted into a socket provided by the

dies so that the molten metal discharged

from the channel into the nozzle is directed

into the mold 28 to form the casting. _
In order to give the casting the proper

shape it is customary to employ core mem--

bers which .are inserted through the walls
of the die into the mold chamber before the
metal is forced into the mold, and which are

" subsequently withdrawn from the mold be-

50

B5

fore the die is opened to release the casting.
These core members vary considerably in
shape and number depending upon the shape
of the castings to be produced. TIn the pres-
ent instance for purposes of illustration I
have shown three core members designated
bv reference characters 35. 36 and 37, respec-
tively, two of these core members being
shown as carried by a cross-head 38 and the

2,840

third member 35 being mounted independ-
ently of the other two. In Fig. 1 the core
members are shown as disposed in operative
position in the mold, and they are with-
drawn from the dies after the casting is
cooled by mechanism which will be later de-
seribed.

The parts of the machine thus far de-
scribed are of usual and well-known con-
struction, and my present invention pertaing
primarily to the apparatus for operating and
controlling the movements of these various
movable parts. It is the purpose of my
invention to. actuate the various movable
parts of the machine in predetermined timed
relation, and to control the movements en-
tirely automatiecally so that the machine will
not be dependent upon the accuracy or re-
liability of manual manipulations. With
this end in view I propose to utilize fluid
pressure, such as compressed air or steam,
steam being preferable for moving the vari-
ous elements and holding them In the re-

_quisite positions during definite required
periods of time. ' '

Referring now to the apparatus for actu-
ating the movable member 27 of the die, it
will be observed that this member is con-
nected through means of a piston rod 39
with a piston 41 disposed in a cylinder 42
carried upon the frame member 24. - Steam
is supplied -to the cylinder for closing the
die through a pipe 40 connected with a con-
troller designated generally by 43, and dur-
ing closing movements of the die the steam
ahead of the piston is exhausted through a
pipe 44 back to the controller from which it
1s discharged in a manner which will be later
described. . :

The core members 36 and 37 are advanced
and retracted by means of a piston 45 acting
in a cylinder 46, and similarly, core member
35 is actuated by a piston 47 operating in a

“eylinder 48. In the present instance I have
shown core members of such shape that they
may be simultaneously advanced and with-
drawn from the die, consequently the pistons
45 and 47 may be simultaneously ‘actuated.
I have, therefore, shown a common steam
supply pipe 49 connected to the outer ends of
the cylinders 46 and 48 to move the core
members inwardly, this pipe being connected
with the controller 43, as shown in Fig. 1,
and similarly, a common pipe 51 connected
to the inner ends of the cylinders and to the

- controller serves to conduct the exhaust from
ahead of the pistons 45 and 47, and to supply
live steam from the controller to withdraw
the respective core members from the dies at
the proper time.

The melting pot is moved toward and
from the dies by a piston 52 working in a
cylinder 58. the piston being actuated in op-
posite directions by steam supplied from the
controller 43 through the pipes 54 and 55.
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The delivery of a predetermined quantity
of molten metal from the pot 33 into the
channel 84, and the discharge of this metal
from the channel into the mold under pres-
sure are effected by the actuations of a pis-
ton 56 mounted in a cylinder 57 to which
steam is supplied from the controller to actu-
ate the piston in opposite directions throngh

pipes 58 and 59. The mechanism which is-
actuated by the piston 56 will be hereinafter -

described 1n detail.

. In the cperation of the mashine it is essen- -
tial that the various elements be operated in ,

predetermined sequence as Ffollows:—

The movable .die 27 is first moved into
closed position against the stationary die 26,
and it must be held in closed position with
sufficient force to prevent separation of .the

dies when the molten metal is forced into the:

mold under a pressure of approximately
three hundred pounds.” After the dies have
been closed the cores are projected into posi-
tion within the mold chamber, and these

cores are then held in this position until.
after the metal is poured. Next the metal-

pot is moved toward the dies in the position
shown in Fig. 1, and thereupon a quantity of
molten metal is forced into the mold under
pressure which is supplied as will be later
described. After this portion of the cycle of
operations has been completed, a reverse
movement of all these parts takes place, that
is, the mechanism controlled by the cylinder

" 87 is reversed, the metal pot is retracted

85

40

" ~and 3 that this controller comprises an elon- .
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from the dies, the cores are withdrawn from

the mold, and finally the movable die is sep- "
arated from the stationary die to permit the.

completed casting to drop out of the mold
chamber. ' '

-. This sequence of obér,aﬁons is established

and maintained, with accuracy by the-con-
troller 43. It will-be observed from Figs. 1

gated chamber in-which is reciprocably dis-
posed a slide valve 61 adapted fo open and
close a plurality of series of ports to which
the various-operating cylinders hereinbefore
mentioned are connected as shown. The
space between the piston members 62 and 63
of the slide valve js-supplied with steam un-
der pressure from ‘a steam supply pipe 64

which receives its supply of steam from a -

boiler, or any convenient source. The spaces
beyond the outer faces of the members 62
and 68 are connected with an exhaust pipe 65
through which the exhaust steam is dis-
charged. The slide valve is reciprocated

back and forth in'the controller chamber by
‘means of a rod 66 which may be actuated by

a crank, a cam, or any suitable continuously
operating mechanism (not shown).which
runs at a predetermined speed.”

A plurality of series of portsare arranged
in the lower part of the controller chamber
so as to be controlled by the slide valve,

These ports are arranged in pairs, and each :
port of each pair is adapted to be alternately

in communication with the live steam ¢ham-

ber and the exhaust chamber of the con-

troller, These ports are indicated on the

.drawings by reference characters 67, 68, 69,
71,72, 78, 74 and 75, respectively. One port

70

of each pair is connected by a pipe to one-end -

-of ‘one of the operating cylinders hereinbe--
fore described, and the other port is con-.75

ected with thg opposite end of such cyl--

inder.

Assuming now that the parts assume the - -

that port 68 is partially opened to the steam
supply chamber between the piston heads 62
and 63 so that steam under pressure supplied

‘position shown in Fig. 8, it will be observed

80

by pipe 64 will be conducted by the pipe 40 -

to the outer end of cylinder 52 where, acting
upon the piston 41, it will move the die 27

the piston will be discharged through the
pipe. 44 and the port 67 into the exhaust

chamber of the controller, and eventually-

out through the exhaust pipe 65. -As the

; 85
into closed position. Any steam ‘in.front of:,

90

slide valve continues to move toward the

right, viewing Fig. 8, the port 68 will remain

-uncovered so that the steam pressure will
‘continue to be exerted through the pipe 40 - .
95°

upon the outer face of the piston 41, thereby

. holding the die in closed position against the

pressure of the molten metal which will be
forced into the mold before the machine
completes its cycle. As the slide valve con-
tinues to move toward the right the port 71
will be uncovered so that steam under pres-

100

sure will be admitted from the steam chest
through the pipe 49 to the outer ends of cyl- -
inders 46 and 48, thus foreing the pistons 45 -

and 47 inwardly to position the cere mem-

.bers within the mold. If, as has been pre-
viously mentioned, the character of the core:

members is such that they cannot be simul-

105

taneously moved, the operating cylinders

therefor would necessarily be connected with
the controller independently of each other,

and so arranged that the pistons would, be

110

actuated in the desired sequential relation. .

Obviously, also, more cylinders to operate
additional core members would require cor-
responding additional ports in the controller

and connecting pipes to the cylinders. In
the present machine, however, which has.

been shown for purposes of illustration
merely, the core members are so constructed
that they may be simultaneously projected

into the mold and consequently the cylinders

46 and 48 may be supplied with .steam
through a common supply pipe 49 as ex-
plained. -Simultaneously with the establish-
ment of communication between the steam
chest and the port 71, communication will
also be established between the exhaust
chamber and the port 69 so that any steam in
front of the pistons 45 and 47 will be ex-

115
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. through the exhaust pipe 65.
" bers having been positioned, as explained,

£

hausted through the pipe 51, the port 69, ex-
haust chamber of the controller, and finally
The core mem-

they will be retained in this position by the
steam pressure exerted upon the outer faces

* of the pistons 45 and 47 so long as the port
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71 is in’ communication with the steam chest

or chamber between the slide valve heads 62

and 63. _ .

Further movement of the slide valve to
the right will admit steam through the port
73, from whence it will be conducted by
the pipe 54 to the outer end of the cyl-
inder 53 where acting upon the piston 52
it will move the metal pot into coGperative
relation with the dies. Exhaust from in
front of the piston 52 will be in the mean-
time be discharged through the pipe 55 and
the port 72 info the exhaust chamber of
the controller., I )

Final movement of the slide valve to the
right will admit steam through the port 75
from whence it -will be conducted by the pipe
58 to the outer end of the cylinder 57 where,
acting upon the piston 56, it will operate
the varipus mechanisms which control the
metal low and the pressure for discharging
the molten metal into the mold. The ex-
haust fronr in front of the piston 56 will be
returned through the pipe 59 and port 74
to the exhaust chamber of the controller.

At this point in its travel the controller
will have caused all of the pistons to be
moved inwardly so as to operate the various
elements of the machine to which they are
connected. Thereupon the slide valve will
proceed to travel in the opposite direction
to reverse the cycle of operation. As the
slide valve travels now toward the left, it

will first momentarily close both ports .74 -

and 75, and then just after it passes the. cen-

tral position shown in- Fig. 3 it will open’

port 74 to the steam supply chamber of the
controller and the port 75 to the exhaust
chamber at the gpposite-end of the controller.
The piston 56 will thereupon be moved in
the reverse direction, the steam bebhind it
being exhausted .through the pipe 58 ane
port 75 to reverse the metal and pressure
controlling apparatus. Further movement
of the slide valve to the left will admit
steam through the port 72 and permit steam
to be exhausted from the cylinder through
port 78 to thereby retract the metal pot from
its operative position. Further movement
of the slide valve will cause the pistons 45

and 47 to be moved outwardly so as to with- .

draw the core members from the mold; and
finally port 67 becomes an admission port
and port 68 an exhaust port which causes
outward movement of the piston 41 to re-
tract the movable die member 27 and per-
mit the completed casting to drop out of the
mold. It should be noted at this point that

is provided a port communicating with the

1,332,040

pressure was maintained against the outer
Tace of the piston 41 through the port 63
until all of the operations except the with-
drawal of the movable die member had been
completed. Thus all lability of premature
and accidental separation of the.die mem-
bers was obviated. .

The mechanism by which the molten
metal and the fluid pressure for delivering
it into the mold are controlled will now’
be cxplained, and-in this connection at-
tention is directed particularly to Figs. 5
and 6 wherein this apparatus is best shown.
In the bottom of the melting pot 33 there

70

75

80
chanpel 34 and normally closed by a valve
76 which is held in seated position by an
expansion. spring 77 surrounding the up-
wardly projecting stem 78 of the valve. A
slide rod 79 is connected with the piston 56
and is guided at its inner end by a guide
81 which maintains the rod in alinement
above the upper chamfered end of the valve
stem. A pivoted cam 82 is carried by the
slide rod 79 in such position that upon
initial inward movement of the piston 56
this cam engaging the chamfered end of
the valve stem will force the valve 76 down-
wardly away from its seat permitting a pre-
determined quantity of molten metal- to
flow from the pot into the channel . 34.
After the cam passes beyond the valve stem
the valve is returned against its seat by
the spring 77, and upon reverse movement
of the slide bar 79 the cam 82 will turn on
its pivot against the action of a light spring
83 so that the cam will ride idly over the
valve sterh. Consequently but one opening
of the valve 76 is effected at each complete .
reciprocation of the.piston 56.

The upper end of the channel 34 opposite
to the discharge nozzle 30 is connected with
a steam pipe 84 communicating with « steam
reservoir 85 in which a quantity of steam is
contained under pressure. Ihis steam reser-
voir is preferably equipped for safety pur-
poses with a blow-off valve 86 set to blow
off at a predetermined desired maximum

-85

90

95

100

105

110

_pressure and a steam gage 87 from which the
pressure in the reservoir may be observed.

118
The pipe 84 is equipped with a three-way
valve 88 provided with an arm 89 which 18
connected with the slide rod 79. This con-
nection between the arm and the slide rod
is preferably an adjustable lost motion con-
nection so timed that immediately after a
charge of molten .metal has been delivered
from the pot into the channel 34 and the
valve 76 is again seated, the valve 88 will
establish direct communication through the
pipe 84 between the steam reservoir and the
channel 34 so that a quantity of steam un-

120

125

“der. considerable pressure, three hundred

pounds being the average pressure required,
will be delivered to -the channel back of 180
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.the charge of molten metal to forcibly de-
\liver this metal into the die mold 28. Upon
return ‘movement of the slide rod 79 the

- valve 88 will be actuated to shut off com-

10
15
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. 25
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munication to the reservoir 85 and open the
channel 84 to the atmosphere, permitting the
steam in this channel to escape. ‘

- The supply of steam in the reservoir 85 is

established and maintained by the same

burners which heat the metal melting pot,
and for accomplishment of this purpose I
have made provision for intermittently con-
verting a-predetermined quantity of water
into steam, this quantity being just suf-
ficient to maintain the requisite steam pres-
sure. In the heating chamber beneath the
‘melting pot T have therefore arranged a
coil or boiler tube 91 one end of which ig
connected to the bottom of the reservoir 85,
as indicated at 92, while the other end is
connected to a regulating chamber 93. This
regulating chamber, or “regulator” as it is

commercially called, consists' merely of a-

‘chamber in which is disposed an adjustable
piston the position of which longitudinally
of the chamber may be regulated and ad-
justed by ashand-wheel 94 so that by manipu-
lation of this hand-wheel the capacity of the

chamber may be increased or ‘diminished

as desired. This chamber receives a quan-
tity of water from a city supply or other
source, the quantity being determined by.the
adjusted capacity of the chamber, and this
quantity is delivered .at each actuation of
the machine to the generating coils 91 where
it becomes converted into steam to replace
in the reservoir that steam which was
utilized in forcing a charge of molten metal
into the mold as previously explained.

In the pipe connecting the coil 91 'with
the regulator 98 is. interposed a shut-off
valve 95 which is equipped with an arm 96
connected with the slide rod 79, and like-

- wise'above the regulator in the water sup-

45

50"
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ply pipe 97 which is connected with any
suitable source of water supply there is in-
‘terposed a shut-off valve 98 also equipped
with an arm 99 attached to the slide rod 79.

“When the piston 56 is in its outermost po-
sition, as shown in Fig. 5, the valve 95 is
closed and valve 98 is opened so that the
regulator chamber is filled with water.
Movement of the slide rod to the left, view-
ing Fig. 5, first closes valve 98, thus shutting
off the water supply, and opens valve 95, per-
mitting the measured quantity of water con-

. tained in the regulator 93 to flow by gravity

60
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into the steam generating coils 91 where it Is
converted into steam under pressure which is
delivered to the reservoir 85 and restores
the pressure lost in the operation of deliver-
.ing the charge of molten metal into the mold.
Upon reverse movement of the slide rod 79,

valve 95 is first closed, and then valve 98 is. -

opened, permitting the regulator to again

- proper ports of the controller,

" be filled with a measured quantity of water.

At each actuation of the slide rod by the pis-
ton 56 the valves 76, 88, 95 and 98 are suc-
cessively actuated in timed relation so as to
deliver the molten metal from the melting
pot into the channel, force this metal under
pressure into the mold, admit a regulated
quantity of water to the steam generating
coils to replace the steam employed: for de-
livering the metal and refill the regulator
with water for the next operation.

1t will be manifest, therefore, that I have

70

75

made provision for producing and main- -

taining a fluid pressure adapted to forcibly
deliver the molten metal to the mold, within
the machine itself, thus obviating the neces-
sity for external boilers or expensive air-
compressing ‘apparatus which has hereto-

~fore been considered necessary as a source

of pressure supply for forcing the molten
metal into the mold under theé requisite pres-
sure. :

- In lieu of the reciprocatory slide valve
type of controller heretofore explained, I
may, if preferred, utilize a rotary type of
controller one.preferred form of which is
illustrated in Figs. 7 to 18, inclusive, and as
this type of controller is fully understood
it will be obvious that it may be substituted
for the. reciprocatory slide valve type, as
shown in Fig. 1 of the drawings, by simply
connecting up the various pipes to the
In this ro-
tary type of controller a cylindrical casing
101 is employed within which there is ro-
tatably mounted in suitable bearings a ro-

_tary element designated generally by ref-

erence character 102. The operating shaft
103 by which this element is rotated may be
driven at the desired speed by any suitable
mechanism (not shown) in the same man-
ner that the slide valve type of controller
is actuated at the required speed. "

The casing 101 is provided along one side
with a series of alined ports with which the
various pipes leading to the operating cylin- .
ders of the machine previously described are
connected, and for convenience I have num-
bered these pipes the same as the pipes shown
on Fig. 1, it being understood that the pipes
lead to the cylinders the same as are illus-
trated on that figure, ' o

An internal circumference groove 103 is
provided in the casing 101 intermediate its
ends, and in order to afford sufficient ca-
‘pacity this groove is continued around the-
thinner portions of the casing walls in an

80
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annular rib 104, Steam under pressure is

continuously supplied to this groove 103 by
& steam supply pipe 105. Each end of the
casing forms a discharge or exhaust chamber

125

from which the exhaust steam is delivered .

throtigh the exhaust pipes 106 and 107.
The rotating element 102 consists of a
series of cylindrically-shaped sections, des-

180
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ignated by 110 to 118, respectively, and these
sections each of which is hollow are prefer-

ably cast integrally, an expansion  piston -

ring 119 being interposed between adjacent
sections at the peripheries to prevent leak-
age around the various sections.

Referring now to Figs. 9 and 14, it will be

-observed that central section 114 is provided

- with a plurality of radially extending pas-
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sages or channels 121 each of which is in
continuous communication at its outer end
with the surrounding groove 103 and at its
inner end with a bore or channel 122 extend-
ing longitudinally of the rotatable element
102, and it might be stated at this point that
this central bore or channel extends from
end to end of the rotatable element estab-
lishing communication and supplying steam
to all sections. .

Considering now section 110 of the ro-
tatable element, a transverse view of which
is shown in Fig. 10, it will be recalled that
steam should be supplied through the pipe

40 during a considerable period of time,

while steam to return the piston 41 should
be supplied to the pipe 44 throughout a rela-
tively short period only. Each section of
the rotatable element is divided by radial
partition walls into a steam supply cham-
ber 123 communicating with the longitudi-
nal bore 122 and an exhaust chamber 124, all
of the exhaust chambers on one side of the
central section 114 being in communication
with each other and with the exhaust pipe
107, while the sections on the other side of
the central section are in communication
with each. other and with the exhaust pipe
106. Steam being supplied to chamber 123
of section 110 will be delivered to the pipe
40 as the controller element is rotated,
through a series of peripheral ports 125 as
these ports are brought successively into reg-
jstration with the easing port establishing
communication with the pipe 40. At the
same time the exhaust chamber 124 of sec-
tion 111 will be in communication with the
pipe 44 so that any steam ahead of the piston
41 may be delivered to the discharge or ex-
haust pipe 107. When in the operation of
the machine the time has been reached where
it is desirable to relieve the pressure upon
the outer face of the piston 41 and to reverse
the movement of this piston, the steam sup-
ply chamber 123 of the section 111 will be
brought into communication with the pipe
44, while simultaneously the exhaust cham-
ber 124 of the section 110 will be brought
into registration with the pipe 40. The ra-
pidity of movement of the piston in both di-
rections will, of course, be determined by the
size of the ports 125 which both supply the
live steam and control the -discharge of the
exhaust steam. and by making these ports of
the.requisite size and spacing them the req-
uisite «distance apart a back pressure may be
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maintained if desired in the cylinder to

cushion .the piston at the extremes of its
movement. ‘ »

The core operating cylinders receive their
steam supply for positioning the cores
through the supply chamber 123 of section
112, and exhaust chamber 124 of section 113
simultaneously receives the exhaust from
ahead of the core-positioning pistons through
the pipe 51. Reverse movement of the core-
positioning pistons is effected by supplying
steam to the pipe 51 from the supply cham-
ber 123 of section 113, while the exhaust
from the outer end of the cylinders is re-
ceived by the exhaust chamber 124 of section
112 and delivered to the exhaust pipe 107.

The cylinder 53 receives its supply of"

steam for moving the metal pot into opera-
tive position through the pipe 54 from the
supply chamber 123 of section 115, the ex-
haust from this cylinder during this opera-
tion being delivered by pipe 55 to chamber

124 of section 116, and thence to the exhaust.

pipe 106.  To effect retractive movement of
the metal pot, steam is supplied to the pipe
53 from the supply chamber 123 of .section
116, the exhaust during this movement being
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delivered through pipe 54 to exhaust cham- -

ber 124 of section 115, and thence to the ex-

haust pipe 106. :

Similarly inward movement of piston 56
is effected by steam supplied to pipe 58 from
the supply chamber 123 of section 117, the
exhaust being delivered through pipe 59 to
exhaust chamber 124 of section 118.. Re-

" verse movement of this piston is effected by
-delivery of steam to pipe 59 from supply

chamber 123 of section 118, the exhaust dur-
ing this movement being delivered by pipe
58 to the exhaust chamber 124 of section 117
and thence to the exhaust pipe 106.

- Tt will be manifest from the foregoing
that at each revolution of the controlling
element 102 steam is supplied to the various
cylinders in proper timed relation so as to
effect requisite movements, and upon each
complete revolution of the controlling ele-
ment the machine automatically performs a
complete cycle of operations. Rlanifestly
the timing of the various operations and
movements is controlled by the arrange-

.ment “of the supply and exhaust chambers

and the position and number of the ports in
each of the sections of the rotatable element,
and by the design of ‘this element any de-
sired sequence of movements may be secured.
The apparatus insures accuracy of operatin
in the machine since all of the operations
are automatically controlled by mechanism
which requires neither manual manipulation
nor adjustment after it has once been prop-
erly set, and with this apparatus not only
are dangers of breakage incident to inaccu-

- rate timing in the relative movements of the

various parts obviated, but the machine is
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enabled to operate at extremely high speeds
which are only limited by the time required
for cooling of the castings which are pro-
duced. : S ’

5 It is believed that my invention and mz.my‘

of its inherent advantages will be under-
stood from the foregoing without further
description, and it should be obvious that
the invention is not eircumscribed by the
10 details of construction shown and described
. for purposes of illustration merely, but is
capable of considerable ‘modification and
‘_variation in structural details without de-
parting from the essence of the invention as

15 set forth in the following claims.
I claim: o :
1. In a die casting machine, the combina-

- - tion of a separable die, a- core.therefor, a

movable metal pot, means for delivering

metal under pressure from said pot into said

die, hydraulic means for automatically ac-

tuating said die, core; pot and metal-deliv-

ery means and & controller for causing said

hydraulic means to actuate said elements
25 in predetermined sequence. .

2. In a die casting machine, the combina-

tion of a separable die, a core therefor, a

" movable metal pot, means for delivering

20

metal under pressure from said pot into said.

die, fluid pressure-operated means for de-
tuating each of said die, core, pot-and metal-
delivery means, and a single means for au-
tomatically controlling said pressure-actu-

ated means whereby they are caused to op- .

85 erate in predetermined timed relation.

3. In a die casting machine, the combi-
nation of a die, a core, a metal pot, metal-
delivery means, fluid ‘pressure actuated
means for operating said various elements,
40 and a controller for automatically causing

predetermined timed relation.*. . ; =

4. In a die casting machine, the combi-

nation of a separable die, a. core therefor,

a movable metal pot, fluid pressure actuated
means for closing said die.and holding the
same in closed position under pressure, fluid
gctuated means for' positioning said core
within the die and removing the same there-
from, fluid actuated means for moving said
metal pot and holding the same in movable
- position, and a controlling device for auto-
matically controlling the actuation of said
. means whereby said means are caused to op-
55 erate in pre-determined timed relation.
' 5. In a die casting machine, the combina-
tion of a plurality of movable elements,
pressure actuated pistons for operating said
elements, and an automatic controlling de-
vice for causing said pistons to operate in
predetermined timed relation.
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6. In a die casting machine, the combi--

nation of a plurality of movable elements,
pistons for actuating said elements, ‘means

88 for supplying pressure to said pistons, and

ling device adapted to automatically admit

-moving said die and said core, means for

said ‘pressure actuated means to operate in.
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automatic means for controlling and timing
the " delivery of pressure to said pistons
whereby the pistons are caused ‘to operate
in predetermined timed relation. :

7. In a die casting machine, the combi-
nation of a plurality of movable elements,
individual pistons for actuating said ele-
ments, means for supplying pressure to op-
erate said pistons and an automatic control-
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75
and shut off the pressure to each of said
pistons, whereby said elements are caused to
be operated in predetermined tirmed rela-
“tion. - o :
8. In a die casting machine the combi-
‘nation of a separable die, a core therefor,
means for delivering metal under pressure -
to said die, pressure actuated means for

80

automatically moving said die into closed 85
position and holding the same in closed po-
sition under pressure and opening said die .
in predetermined relation to the movements
of the core and the metal-delivery means. =
9. In a die casting ‘machine, the combi-
‘nation of a separable die, a core, metal-de-
livery means, fluid pressure actuated devices
for operating said die, core and metal-de-
livery means, and controlling means for au-
tomatically causing said die to be ¢losed and
held in closed position urder pressure dur-
ing the movements of the core and. the
metal-delivery means and for subsequéntly
opening said die, .- R :
10. In a die casting machine, the combi- 100
nation of a metal melting pot, a delivery
channel therefor, a fluid pressure supply,
fluid pressure actuated means for admit-

90
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_ting ‘metal from the pot to’ said channel

and means for delivering fluid under pres- 105
‘stre directly into said c¢hannel to discharge -
the metal = therefrom in predetermined
timed relation to the admission of the metal
thereto. '

11. In a die casting machine, the combi-
nation of a metal melting pot, -a delivery
channel therefor, a steam supply chamber,
means for admitting metal from said pot
and steam under pressure from said cham-
ber to said channel in timed relation, and
.means for intermittently recharging the
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" chamber with steam under pressure.

.12, In a die casting machine, the combina-
tion of a metal melting pot, a delivery chan-
nel therefor, a steam supply reservoir, means

120
for automatically admitting metal from the

-pot fo said channel and admitting steam

under pressure from said reservoir to said -
channel to discharge the metal and for re- .
charging said reservoir with steam under 128
pressure, all in predetermined timed rela-
tion.

13. In a die casting machine, the combi-
nation of a metal delivery channel, a steam

supply reservoir, a steam generating coil, 130
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means for admitting steam from said reser-
voir to said channel to discharge the metal
therefrom, and means for admitting a pre-
determined quantity of water to said gener-
ating coil wherein said water is converted
into steam to renew the supply in said res-
ervoir. '

14. In a die casting machine, the combi-
nation of a metal delivery channel, a steam
supply resérvoir, a steam generating coil
connected with said reservoir, means for al-
ternately delivering steam from said reser-
voir to said channel and permitting the
steam to exhaust to atmosphere -from the
channel, and means for intermittently deliv-
ering a predetermined quantity of water to
said generating coil wherein said water is
converted into steam to recharge the reser-
voir, :

15. In a die casting machine, the combi-
nation of a metal delivery channel, a steam
generator, means for intermittently deliver-
ing steam: produced by said generator to said

channel to discharge the metal therefrom -

under pressure, and means for .intermit-
tently delivering to said generator a prede-
termined quantity of water for replacing the
steam delivered to said channel.

16. In a die casting machine, the combi-
nation of a metal melting pot, a delivery
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channel therefor, a steam supply chamber,
and means for admitting metal from said
pot and steam under pressure from said
chamber to said channel in timed relation,
whereby said metal is delivered by pressure
of said steam from the channel.

17. In a die casting machine, the combina-
tion of a metal melting pot, a delivery chan-
nel therefor, a steam reservoir, means for
intermittently admitting steam from said
reservoir to said channel, a steam generator
connected with said reservoir, and means
for admitting a pre-determined quantity of
water to sald generator after each with-
drawal of steam from said reservoir, where-
by the steam supply in said reservoir is re-
placed from said generator.
~18. In a die casting machine, the combina-
tion of a metal melting pot, a delivery chan-
nel therefor, means "for admitting metal
from said pot to said channel, a steam res-
ervoir, means for admitting steam to said
channel after each admission of metal there-
to to discharge the metal therefrom, a gen-

“erating coil connected with said reservoir,
and means for admitting a pre-determined

quantity of water to said coil to replace the
steam in said reservoir.

ALFRED H. WIEDHOFFT.
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