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‘machine as it appears in the

UNITED STATES

ENT OFFICE

GECRGE WALDEMAR BUNGAY, OF BROOELYN, NEW YORE, ASSIGNOR TO ACME DIE
: CASTING CORPORATION, A CORPORATION OF NEW YORE.

DIE-CASTING MACHINE. -

1,398,514.

7o all whom it may concern: - ‘

Be it known that I, Grorce WarpEMAR
Buncay, 8 citizen of the United States, re-
sidinig in the borough of Brooklyn, county
of Kings, city and State of New York, have
invented certain new and useful Improve-
ments in Die-Casting Machines, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
inﬁ, forming part thereof. - )

y invention relates to casting machines
for casting metals under pressure, such ma-
chines being commonly known as die casting
machines. - Objects of my invention are to
produce such a machine that will do the
work rapidly and which can be manipulated

by a single operator. Other objects of my-

invention are to produce a machine which
will be durable, effective, safe, reliable, and
which will be comparatively inexpensive to

manufacture. Other objects and advantages

of my invention will hereinafter appear.
'~ My invention includes features of comn-
struction -and combinations of parts as will
appear from the following description.

I shall now describe the casting machine
embodying my invention illustrated .in the
accompanying drawings and shall. thereaf-
ter point out my invention in claims. =

Figure:1 is a plan view of the complete
casting position
of the parts thereof. S ) '
. Fig. 2 is a {front elevation as viewed
from below in Fig. 1, with ‘parts broken
away. - S i g

Fig. 8 is a vertical section on a diagonal
plane indicated by the line 3—3 of Fig. 1 as
viewed from the left and upwardly, -

Fig. 4 is a vertical section on planes indi-
cated by the lines 4—4 of Figs. 1 and 3 as

viewed from the left and downwardly in.
Fig. 1 and as viewed from the left in Fig. 8.-

Fig. 5 is an enlarged partial longitudinal
section on a vertical plane indicated by the
line 5—5 of Fig. 1 as viewed from below,

* and shows the ejecting mechanism and other

. b Fig. 6 is a partial

- B0

parts, © : :
transverse section on &
vertical plane indicated by the lines 6-—6
of Figs. 1 and 2 as viewed from the left,
and shows in elevation ‘the operating de-
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means, these parts being shown in Fig. &
in full lines in the position corresponding
to the idle condition of the machine and be-
ing shown in broken lines in the position
corresponding to the casting position of the
machine, the position of these parts in Fig.
6 being different from that appearing in
Figs. 1 and 2 of the drawings. - - ‘
Uxcepting as to features involving my
present invention, the casting machine 1llus-
trated in the accompanying drawings as an
embodiment of my invention is generally
of a construction similar to that forming the

subject of my patent for die casting machine

No. 1,279,650 of September 24, 1918. In the
present machine a suitable frame which may
be of iron supports or has formed therein
a furnace 1, and a melting pot 2, forming a
receptacle for the material to be cast, is lo-
cated in the upper part of the furnace 1. At
its top the melting pot 2 is provided with an

external flange 3 which rests upon the inner -

edge of a cap plate 4 for the furnace 1, as
shown most clearly in Fig. 4, the cap plate

fluid pressure controlling .
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4 forming a part of the machine frame. An

elongated - pressure chamber 5 forming a
casting pot is located in:the upper part of
the melting pot 2 so as to be surrounded by
the molten metal, and this.pressure cham-
ber is stationarily but adjustably supported
upon the cap 4 of the furnace 1. The pres-
sure chamber 5 has formed therein at one

end thereof an upwardly curved duct 6 ex-

tending from a depressed part of the bottom
thereof and opening at its upper end into
the nozzle port 7 of an outwardly rounded
upwardly directed nozzle 8. The. pressure

chamber 5 adjacent to its other end from

the nozzle 8 is provided with upwardly bent
supporting arms 9, the downturned ends of

80

85

90

which rest upon the furnace cap 4, where

‘they are held in place by means of suitable

clips 10. The pressure chamber 5 is fur-
ther supborted by means ¢of a rearwardly
and upwardly directed arm 11, the elevated

95

outer end of which is supported for vertical

adjustment upon the furnace cap 4 by means
of a screw 12 provided with nuts 13 engag-

100

ing at opposite sides of the supporting arm -
11, as shown in Fig. 8. This provides for -
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adjusting the vertical position of the nozzle.

8, as will be readily. understood.. For fore-
ing out the molten metal from the pressure
chamber through the port 7 of the nozzle 8,
suitable pressure fluid, such as compressed
air, is admitted into the upper part of the

“pressure chamber-through a head or cap 14
- to which there is connected a supply pipe 15,.

- further referred to hereinafter. :
10

As a feature of my present invention,
means are provided for bodily lifting

- the melting pot 2 so as to cause the

15

20

molten material therein to rise above and
overflow into the pressure chamber 5 through
the nozzle port. 7 for thereby filling the
pressure chamber with molten material from

the melting pot 2. At its top the melting

pot 2 is guided by means of lugs 16 verti-

-cally slidable in guide notches shown as pro-

vided in the inner edge part or margin of
the furnace cap 4, as shown in Figs. 1 and
3. The melting pot 2 at its bottom is fur-
ther guided and is adapted’to have lifting

- movement imparted thereto by means of a

25

lifting rod 17, the upper end of which is
fixed in a boss 18 formed on the bottom of

- the melting pot 2. This lifting rod 17 ex-

30°

tends downward through and is guided by
a bearing 19 formed in a lower frame part
20 of the machine, as is shown in Fig. 3.
For imparting pot-lifting movement to the

lifting rod 17, a transversely extending rock,

shaft 21, journaled in bearings on the lower

- frame part 20, is provided medially with a

35

40

short lifting arm 22 fixed thereon and en-
gageable at its free end with the lower end
of the lifting rod 17, as showrn in Fig. 3.
The outer end of the rock shaft 21, appear-
ing at the bottom and left in Figs. 1 and 2,

has fixed thereéon a hub 28 from which there

projects a treadle lever 24. Pressure of the

foot upon the treadle lever 24 will raise the:

" melting pot 2 for thereby filling the pres-

45
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sure chamber 5 with molten metal through
the nozzle port 7. The pressure chamber
5 is made of a capacity to hold sufficient
material so that several casting operations,

for éxample, ten or twelve commonly, may

be performed with one filling of the pres-
sure chamber, thereby contributing to the

“ease and convenierice of operation of the ma-

chine. "When the pressure chamber 5 has
thus been filled, relief of pressure of the foot
on the treadle lever 24 will permit the melt-
ing pot 2 to descend by its own weight. to
the casting position thereof shown in the
drawings. in which the flange 3 thereof rests

upon the inner margin of the furnace cap 4;
* as  hereinpefore noted. - "

_“The die or mold comprises two rela.tii*ély
movable members or sections 25 and 26, each

of which has a Tecess formed in its lower
edge and so located that when the die mem-
“.bers 25 and 26 are brought together in the

position for casting, this recess will fit over

1,398,314

the rounded nozzle 8, as shown in Figs. 8
and 5. An inlet port 27 is shown as

formed by a similar groove in the surface
of each die member and extends from the

-above noted recess into the mold cavity at

the inside of the die, and in the casting
position of the die members 25 and 26, this
inlet port 27 registers with the nozzle port

7, as shown in Fig. 3.

The parts of the machine for supporting

.the mold-forming die members 25 and 26,

and for moving them relatively to each other
and to the nozzle 8, are generally of a con-
struction resémbling that disclosed in my
above mentioned Patent,-

No. 1279650 of

70

75

80

September 24, 1918, for die casting machine, -

but the machine illustrated in the drawings
embodies features of my present invention.
Two horizontal parallel rods 28, one at each
side, at their inner ends are fixed in a de-
pending part of the furnace cap 4 and near
the middle are further supported by a plate-
like frame part 29. It is to be noted that
these horizontal rods 28 extend at an angle
of about forty-five degrees to the length of
the elongated pressure chamber 5, this ar-
rangement being for a purpose which will
presently appear. A supporting plate 30 ex-

85

90

tends between and above the horizontal rods .

28, and this supporting plate is provided
near its inner end with'a pair of split bear-
ings 81, and is also provided near its outer

end with a similar pair of split bearings

32, these split bearings 81 and 32 being slid-
able along and adapted to be clamped upon
the rods 28 so that the supporting plate 30
may be adjusted longitudinally along the
horizontal rods 28. TFor readily effecting
this adjustment, racks are formed on -the
lower sides of the rods 28 and are engaged
by pinions formed on a transverse shaft 33
journaled in the inner pair of split bearings
31 and adapted to be rotated by the appli-
cation of a crank to -one of its:ends. -

A’ die-operating cylinder 34 has on its

‘Jower side at the outer end thereof a pair

of lugs 85, one of which appears in Fig. 2,
and these cylinder lugs 35 are pivoted to

the outer end of the supporting plate 30 by

means of a transverse trumnion-forming
shaft 36. The -cylinder 34 has a head 37

95
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which rigidly carries a pair of ,'diag‘onally L

which project in overhanging relation over

the melting pot 2 and there support a die.

head or die carrier 39, which is adjustable

along these rods by means of nuts 40. The -

dié member 25 is supported by this outer

" die head 39 through the intermediary of an

interposed ejector block 41, hereinaftet more

‘particularly referred to, and which virtually

forms a part of the die member 25, being

-arraniged parallel rods 38, the outer ends of - -

120

125

adapted to be removed theréwith from the - -
die head 39 when the dies are to be changed. -

A second die head or .die carrier 42 is

139
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slidably mounted upon the guide rods 38,

and the other above noted die member 26

is secured to and supported by this die head
42. The slidable die head 42, together with
the guide rods 38 and outer die head 39, is
supported by a yoke 43, the legs of which
are slidably guided by the die head 42 and

from the upper cross-piece of which -the

die head 42 is adjustably supported by an
adjusting screw 44, providing for the verti-
cal adjustment of the die heads 89 and 42
relatively to the nozzle 8 for accommodat-
ing dies of various sizes. The lower ends

-of the legs of the yoke 48 are pivoted to a

bearing block 45 which is slidable along
an inclined guide rod 46, which inclines
downward from the cylinder 84 toward the
melting pot 2. At 1its ends the inclined
guide rod 46 is rigidly supported upon the
supporting plate 30 by means of upstanding
brackets 47 and 48, ' )
The above described means for adjusting
this supporting plate 30 along the rods 28
provides for adjusting both of the die car-
riers 39 and 42, together horizontally, so
that dies of various sizes may be brought
into proper casting relation with the nozzle
8, the corresponding vertical adjustment for
a similar reason being provided by the yoke
43 and adjusting screw 44, as above de-
scribed. In this connection it is'to be par-
ticularly noted as a feature of my present
invention that the inclined guide rod 46
which supports the yoke 43 is not mounted
upon the main frame of the machine but is
mounted upon and carried by the cylinder-
supporting plate 30, so that when this plate
30, together with the several parts carried
thereby, is adjusted along the rods 28, this
inclined guide rod 46 will partake of the
adjusting movement thereby imparted to
yoke 43 and its pivot block 45, so that the
vertical adjustment of the die carriers 39
and 42 and of the dies carried thereby will
not be disturbed by the horizontal adjust-

ment effected by sliding the supporting

plate 30 along the rods 28, as will be readily
understood, thereby providing ecomplete in-
dependence between the vertical and hori-
zontal adjustment of the die carriers 39
and 42. v

“The sliding pivot block 45 and inclined

~ guide rod 46 operate to move.the die mem-

55

bers 25 and 26 downward upon the nozzle 8
so that these die members will be securely
clamped to the nozzle 8 when the inner
slidable die carrier 42 is operated to slide

" along the guide rods 38 for moving the

g0

65

die member 26 up to the die member
25 in the .casting position, as shown in
Figs. 1, 2, 3 and 5. When the die mem-
ber 26 is.moved away from the die mem-
ber 25 by the sliding of the inner slid-

.able die carrier 42 in the opposite direction
upon the guide rod 38, the slidable pivot

B

block 45 and the inclined guide rod 46 op-
erates to raise the die members 25 and 26
away from the nozzle 8 and to a position
above the melting pot 2 in the separated po-
sition of the die members 25 and 26 for dis-
charging the casting from the die, as will be
readily understood although this position
of the parts of the machine is not illustrated
in the drawings, but the operation in this
respect is substantially the same as described
in my hereinbefore mentioned patent for
die casting machine, No. 1,279,650, of Sep-
tember 24, 1918, o ’
For sliding the slidable die carrier or die
head 42 along the guide rods 388 and for
also at the same time sliding the bearing
block 45 of the supporting yoke 43 along
the inclined rod 46, a piston rod 49 is con-
nected to the die head 42 and to a double-
acting piston 50 in the die-operating cyl-
inder 84. A suitable pressure fluid, such
as steam, for operating the piston 50, is ad-
mitted to the cylinder 84 through pipes 51

and 52 connected to the opposite ends of

this cylinder and the used pressure fluid is
exhausted through the same pipes. When
the piston-operating pressure fluid is ad-
mitted to the cylinder 34 through the pipe
52, at the right end thereof as the machine
is viewed in the drawings in Figs. 1 and 2,
the die member or die section 26 carried by

“the slidable die head 42 will bé moved to

the left toward the other die member or die
section 25 carried by the other or outer die
head 39, and at the same tinmie the slidable
bearing block or pivot block 45 traveling
down the inclined guide rod 46 will lower
the approaching die members 25 and 26
upon the nozzle 8, so that these die members
25 and 26 will be closed together and firmly
clamped upon the nozzle 8. When pressure
fluid is admitted to the die operating cylin--
der 34 through the pipe 51, at the left end
of this cylinder, the die carrier 42 together
with the die member 26 carried’ thereby
will be retracted, causing the bearing block"
45 to travel up the inclined guide rod 46,
thereby first to unclamp the die from the
nozzle 8 and then to raise the die members
25 to 26 as the die member 26 moves away
from the die member 25 until these die
members are separated to the desired extent
and raised to a suitable distance away from

/the nozzle 8 over the melting pot 2.~

~ It is to be-noted that the projecting guide
rods 38 are disposed in vertical planes par-
allel to the vertical planes occupied by the

70
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adjustment-providing supporting rods 28. .

Tt 1s to be further noted that a vertical plane
passing through the axes of the cylinder 34,
piston rod 49 and transversely of the die’

125

members 25 and 26 through the inlet port - -

27 and the registering nozzle port 7 will
occupy an angle of about forty-five degrees

to ‘'a vertical plane on the section line 3—3

|

130
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longitudinally of the elongated pressure
chamber 5 and intersecting the first-named
vertical plane at the registering nozzle port
7 and inlet port 27, as will be clear from an
inspection of Fig. 1. The die-carrying
Fuide rods 88 are substantially unyielding
ongitudinally, but -will yield to a certain
extent -transversely, providing for slight
lateral yielding movements horizontally of
the die members 25 and 26. Similarly the
pressure chamber 5 at the nozzle 8 is sub-
stantially unyielding in a horizontal direc-
tion longitudinally of the elongated pres-

sure chamber 5, in the direction of the sec--

tion line 8—3, but is slightly yieldable trans-
versely, providing for a slight horizontal

- yielding movement of the nozzle 8 trans-
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versely to the length of the pressure cham-
ber 5.

This above noted angular arrangement of
the die-supporting guide rods 38 and elon-
gated pressure chamber 5 provides for hori-
zontal self-adjusting relative movement of
the die or mold comprising the sections 25
and 26, and of the nozzle 8. This self-ad-
justing yielding of course takes place hori-
zontaﬁy in vertical planes respectively sub-

. stantially at right angles to the above noted

intersecting vertical planes. This above de-
scribed angular arrangement of the parts of
the machine provides for the tight and se-

. cure clamping of the recessed die sections

25 and 26 upon the upwardly directed
rounded nozzle end 8, and also provides for
the correct alining or registering of the
nozzle port 7 and inlet port 27.
adjusting angular arrangement forms a
feature of my present invention.

It is to be noted of the machine embodying
my invention illustrated in the drawings
and as will be clear from an inspection of
Fig. 2, that the pivotal movement of the
cylinder 34 for raising and separating the
die sections 25 and 26 will cause the outer
die section 25 to travel upwardly and
slightly to the right in an arc described by
the outer ends of the die-supporting rods 38.
This die section 25 moves almost straight
upward away from the nozzle 8, the lateral
component of the arc of its movement being
very slight and being least and practically
negligible at the beginning of such move-
ment when the die is being separated from
the nozzle. ‘On the other hand it is to be
noted that the other die section 26 will be
moved laterally away from the nozzle 8 to
a greater extent than it is moved upwardly,
the lateral component of its movement be-
ing greater than the vertical component.

Commonly heretofore in die casting. ma-.

chines having die supporting and operating
means of a construction similar to this, the
arrangement has been such that when the
die sections, such as 25 and 26, separated,
the casting would stick to or be retained by

“his self--

1,398,314

the inner die section, such as 26. It has been
found 'in operation that when the casting
is thus carried by the die section having
the large component of lateral movement,
such as the die section 26, this lateral move-
ment relatively to the nozzle 8 tends and

70

often does break the sprue from the com-

pleted casting, thereby sometimes disfigur-
ing the casting, it being desirable that the
sprue shall remain attached to the casting

‘from which it may be duly removed as an

after operation. In the machine of my pres-
ent invention illustrated in the drawings,

75

this difficulty is overcome by a reverse ar- .

rangement, or by arranging the die sections
25 and 26 so that as the die sections are
raised and separated the casting will adhere

to the outer die section 25, and in view of -

the fact as above noted that this die section
moves almost straight upward away from
the nozzle 8, the projecting sprue will not

80
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be broken from the casting, but will remain

attached thereto, thereby preventing in
many cases the damaging of the casting.
Commonly heretofore in die casting ma-
chines, ejector mechanism for ejecting the
finished casting from the die section by
which it is carried has been constructed as
a part of one of the die sections and of an
ejector block forming a part of such die
section and removable from the die carrier
therewith, thereby necessitating the con-
struction of a complete ejector mechanism
for each separate die. = In the machine illus-
trated in the drawings as an embodiment of
my present invention, the major part of the
ejector mechanism is carried by the die head
and is adapted to be employed in connection
with any riumber of different dies. In the
construction illustrated in the drawings, the
ejector block 41 hereinbefore referred to
as forming a part of the' die section 25,
guides an ejecting plunger rod 53, having a
head 54 carrying ejector pins 55 passing
through the die member 25, as shown in
Figs. 1 and 5. 'The outer end of the ejector
rod 53 is provided with a cross pin’ 56, the
projecting ends of which detachably engage
in vertical slots shown as provided In a
yoke-shaped head 57, provided with a rack

'58 in the, form of a stem guided in the outer

part of the outer die carrier or die head 89.
A pinion-forming sjector shaft 59 engages
the rack teeth of the rack stem 58 and at
the front of the machine is provided with a

manually operable actuating handle 60 to

the lower projecting end of which there is
connected a retractile spring 61 for retract-

ing the ejector pins 55 to the non-operative

position thereof appearing in Figs. 1 and &

‘of the drawings. When the die is changed

the ejector block 41 is disconnected from
the die head 39, the die section 25 remaining
attached to the block 41, these parts heing
removed together, the cross pin 56 merely

90
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being lifted out of the slot in the yoke head

57 leaving the ejector-operating means, com-
prising the rack and pinion device just de-
scribed, as a permanent part of the die-car-
rying head 39 and in position ready for use
with the next die that may be installed upon
the machine, and thereby saving the repro-
ducing of the operating parts over and over
again for each die, as has commonly been
done heretofore. , 0

In the machine of my present invention
a local air tank or compressed air chamber
62 forms a part of the frame of the machine,
This air tank 62 has one end thereof closed
by a head formed by the frame plate 29
and the other end of the air tank 62 at the
top thereof is connected by means of a sup-

 porting member 63 with the furnace cap 4

20

25

30

adjacent to the inner end of the adjustment-
providing supporting rods 28. This frame-
forming air tank 62 provides supporting
means for several of the operating parts of
the machine hereinafter to be described.
The air tank or reservoir 62 may be kept
supplied with compressed air or other suit-
able pressure fluid by means of a supply

pipe 64 entering through the tank head 29-

and which may be connected to any suitable
source of pressure fluid. K
Any suitable valve mechanism may be em-

- ployed for causing the proper operation of

35

40

~ thereof 1s a two-part casing comprisin

45
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the piston 50 in the cylinder 34, and in the
machine illustrated in the drawings, such
mechanism is substantially the same as that
forming the subject, of my patent for control
box, No. 1,309,611 of July 15, 1919, and also
disclosed in my hereinbefore mentioned pat-
ent for die casting machine No. 1,279,650 of
September 24, 1918, and such valve mecha-
nism will therefore be illustrated and de-

scribed herein only to ‘the extent necessary’

for present purposes. Secured to and sup-
ported by the tank 62 below and at the front
a
rear casing part 65 which may be a valve
chamber for containing the valves and a
front cdsing part 66 which may be a cam-
containing chamber containing the operat-
ing mechanism, for the valves.
51 and 52, connected to the opposite ends of
the cylinder 34, are connected at their other
ends to-the valve chamber 65, as shown in
the drawings. Also there is connected to
this valve chamber 65, a steam supply pipe
or inlet pipe 67, and an .exhaust pipe 68.

‘A valve-operating shaft or cam shaft 69,.
horizontally arranged longitudinally of the.

machine, is journaled in the cam chamber
66, and is adapted to be rocked for operating
the valves in proper order. The valve-op-
erating cam shaft 69 is adapted to be rocked
by means of an operating arm 70 fixed there-

.on and pivotally connected by a two-part
link 71 to a pedal 72 projecting to' the front .

of the machine and pivoted at its rear end

The pipes-

a2

to lugs shown as formed upon the lower side
and at the rear of the frame-forming air
tank 62, as shown in Fig. 6.
The arrangement is such that when the
pedal 72 is depressed to the position ap-
pearing in Figs. 1 and 2 and appearing 1n
broken lines in Fig. 6, then steam will be
admitted to the right end of the operating
cylinder 34 through the pipe 52 and will be
exhausted through the pipe 51, for closing
together and lowering the die sections25
and 26 to the casting position thereof shown
in Figs. 1,2 and 5. A comparatively strong
retractile spring 73 is connected to the lever
arm 70 and to the frame part 62 of the
machine, so that when the pedal 72 is re-
leased it will be raised to the position shown
in full lines in Fig. 6, and the valve-operat-
ing cam-shaft 69 will be correspondingly
rocked in a counterclockwise "direction to
the position indicated by the operating lever
arm 70 in Fig. 6, thereby to. operate the

70
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valves for admitting steam to the cylinder -
34 through the pipe 51 connected to the left -

end thereof and for exhausting steam from
the cylinder 34 through the other pipe 52
connected to the right end thereof, thereby

_to unclamp, separate and raisé the die sec-

90

tions 25 and 26, for discharging the cast- -

ing, as hereinbefore described.

Any suitable valve mechanism may be
provided for controlling the compressed air
or other suitable pressure fluid which is sup-
plied through the pipe 15 to the pressure
chamber 5 for forcing out the molten metal
therefrom through the port 7 of the nozzle
8 into the mold formed by the closed die see-
tions 25 and 26, and the mechanism for
this purpose appearing in exterior elevation -
in the accompanying drawings is substan-
tially the same as that which is disclosed
in my hereinbefore mentioned patent for die

“easting machine, No. 1,279,650, of September

24, 1918, and therefore need not be herein
particularly described but only sufficiently
described for present purposes. .
The arrangement is such that pressure
fluid from the supply reservoir 62 may be
supplied through a valve casing or valve
chamber 74 shown as secured to the front
of this air tank to the hereinbefore men-'

‘tioned supply pipe 15, or this pressure fluid

may be exhausted or permitted to escape
from the pressure chamber 5 back through
the supply pipe 15 to the valve chamber

74 and through a-port 75 therein to the

atmosphere, as desired, by means of a manu-
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ally actuable valve-operating rock shaft .

76 having an upstanding handle lever 77.-
The air-controlling rock shaft 76 is jour-
naled in bearings formed on and projecting

from the front and lower part of the frame- - -

forming air tank 62, and extends below the
valve casing 74 where it is provided with
a two-arm rock lever 78, the opposite ends

'
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180



of which respectively engage the lower pro-
jecting ends of valve stems 79 and 80, which

* project below the valve casing 74, and which

are surrounded respectively by valve-closing
thrust springs 81 and 82, as shown in Fig. 6.
The arrangement is such that when the up-

" standing lever 77 is pulled toward the opera-
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tor and away from the machine, pressure
fluid will be admitted to the pressure cham-
ber 5 to force the molten metal into-the die,
and when this lever 77 is moved ix, the other

‘direction, away from the operator and to-
ward the machine, pressure fluid will be
‘permitted to exhaust from the pressure

chamber 5 to the atmosphere through the

port 75 of the valve casing 74.. This valve-
- operating lever 77 is adapted to be moved in

the latter direction, that is toward the ma-

“chine and away from the operator, by means

of a comparatively strong retractile spring

83 connected thereto and to the tank-form-
ing frame part 62 of the machine, as shown

ig. 6. This spring 83 is of sufficient
strength to overcome and compress the valve-
closing spring 82 of the valve stem 80, as
shown in Fig. 6. The valve-operating move-
ments of the lever 77 are conveniently lim-

ited in each. direction by means of a slotted .

guide member 84, shown as secured to and
projecting from the reservoir-forming frame
part 62. . v '

A safety device, forming a feature of my

* . present invention, is provided to prevent the
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admission of pressure fluid to the pressure:

chamber 5 excepting when the die members
95 and 26 are securely clamped to the noz-
zle 8, and also to prevent the unclamping
of the die members from the nozzle 8 except-
ing when the pressure has been relieved in
the pressure chamber 5. This safety device
is in the form of an interlocking device op-

- erative between the rock shaft or cam shaft

69 which controls the supply of steam to the

_cylinder 84, and the air.controlling rock

shaft 76 which controls the supply of air to
the pressure chamber 5.. A locking finger
85 is fixed upon the projecting outer end of

" the steam-controlling rock shaft or cam
shaft 69 and projects upwardly in a position
_to engage the forwardly projecting arm of
. the two-arm air-controlling rock lever 78 in.

the non-operative position of the parts of the

- machine, illustrated in Fig. 6, in which, as

55

"in Fig. 6 in full lines, the steam-controlling.
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shown in full lines, the air-controlling lever
77 is at the position for exhausting the air
from and relieving the pressure in the pres-
sure chamber 5 and in- which, as also shown

pedal 72 is in the elevated position corre-
sponding to the elevated and separated con-
dition of the die members 25 and 26, and to
produce which, as. hereinbefore "described,
steam is admitted to the left end of the cyl-
inder 34 through the steam pipe 51, and is

exhausted from the other :énd. of this cyl-

1,398,314

inder through the steam pipe 52, as will be
readily understood, although this position of
the parts of the machine is not illustrated in
the ‘drawings, excepting in Fig. 6, in full
lines. In the position of the parts illus-
trated in Fig. 6, it will be clear that the air-
controlling lever 77 cannot be operated to
admit pressure fluid into the pressure cham-
ber 5, such movement being prevented by

the engagement of the upper end of the in-
terlocking finger 85 beneath the forwardly’

projecting arm of the rock lever 78. When
the pedal 72 has been depressed to the posi-
tion shown in broken lines in Fig. 6, then

thereby the locking finger 85 will be rocked
to the position also shown in broken lines in

Tig. 6, and in which the rock lever 78 is re-
leased so that the air-controlling lever 77
may be moved to the position shown in
broken lines in Fig. 6, thereby then admit-
ting pressure fluid into the pressure chamber

5, but only after the die sections 25 and 26

have been closed together and clamped upon
the nozzle 8. Also 1t is to be noted that the

‘miovement of the air-controlling lever 77
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from the position shown in full lines in Fig.

6 to that shown in broken lines will move the

rock lever 78 so that its forward end will be -

at the rear of and in the path of the upper
end of the locking finger 85, thereby effec-
tively preventing the spring 73 from chang-

ing the position of the steam valves for un-

95

clamping and separating the die sections 25 .

and 26 in this position of the air-controlling
lever ‘77 in which pressure is being applied

to the molten metal within the pressure

chamber 5. It will be noted that the for-
ward arm of the air-controlling rock lever

78 performs also the function of a locking

finger, similar in this respect to that per-
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formed by the locking finger 85 fixed upon °
the steam-controlling cam shaft 69. In the

position of the interlocked parts shown in

full lines in Fig. 6, in which die members 25
and 26 are in the raised and separated posi-
tion, it will be readily understood that it is

impossible to admit air under pressure into-

the pressure chamber 5. Also it will be clear
that in the other interlocked position of the
parts shown in broken lines in Fig. 6, in
which air under pressure is contained in the
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pressure chamber 5, it. will be likewise im-

possible to unclamp the die sections 25 and

26 from the nozzle 8. It is clearly evident . -

that if either of these prevented operations
were permitted to occur, the molten metal

from the pressure chamber 5 would be forced

out through the nozzle port 7 into the atmos-

‘phere with disastrously dangerous results to

the operator. T_he interlocking device em-
bodied in the die casting machine of my

120
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present. invention is extremely simple and - '

effective in operation. -
Although the contacting marginal - sur-
faces of the die members 25 and 26 are sur-

130
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faced as smoothly and truly as possible to

form a tight joint,-and in spite of the fact

+ that these die members are held together and

upon the nozzle 8 with great force, yet the -

pressure of compressed air by which the
molten metal is forced .into the die often
shoots out hot particles of this metal from

" between the die members into the atmos-
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phere. In order to protect the operator,

who sits at the front of the machine, from

these small flying particles, a front shield
86 is provided, as shown in Figs. 1 and 2,
the upper part of this shield being omitted
in Fig. 2 so as not to hide the parts of the
machine at the rear thereof. The shield 86
is carried by the upper end of a T-shaped
arm 87, the lower end of which is pivoted on
a-stud 88 projecting from the lower frame
part 20 of the machine. A diagonally ar-
ranged retractile spring 89 anchored to the
frame of the machine and connected to the
supporting arm 87 normally holds this sup-

" porting arm in the upright position with
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the shield 86 in the protective position shown
in'Figs. 1 and 2 of the drawings. At the
upper end and right side the pivoted sup-
porting arm 87 is provided with a handle
90, so that the operator may swing the shield
86 to the left and out of his way for remov-
ing the casting from the mold. The ar-
rangement is such that the weight of the

- shield 86 will maintain it in this inclined

non-operative position from which it is read-

ily returned by the operator to the protec-

tive position illustrated in the drawings. .
The operation of the machine with par-

‘ticular reference to the features involving

my present invention has been hereinbefore
so fully described, that no further and sepa-
rate description of the operation would seem
to be necessary. _ ' '
It is obvious that various modifications

‘may be made in the construction shown in

the drawings and above particularly de-

scribed within the principle and scope of my

invention.

Ieclaim: . . :

1. ‘A’casting machine having, in combina-
tion, a receptacle for the material to.be cast,
a pressure chamber having an inlet opening
normally above the level of the surface of
‘the material in the receptacle,. ind means
for lifting the receptacle for causing the
material to flow therefrom through said
inlet opening into the pressure chamber.

- 2. A casting machine having, in combina-
tion, a re¢eptacle for the material to be cast,

- a, pressure chamber having an inlet opening

60
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normally above the surface of the material
in the receptacle, means for bodily lifting
the receptaclé as a whole for causing the

-material therein to flow into said pressure

chamber through said opening, and guiding

" ‘means for the receptacle to prevent it tip-

pins when lifted.

@

3. A’ casting machine having, in combina- .
tion, a receptacle for the material to be cast,
a machine frame, means for guiding said
receptacle for vertical movement in said
frame, a pressure chamber extending down
into said receptacle and having a nozzle nor-
mally occupying a casting position above
the surface of the material in the receptacle,
said pressure chamber being stationarily
supported by said frame, and ‘means for
lifting the receptacle for thereby causing
the material therein to flow into the pressure
chamber through said nozzle for thereby
filling the pressure chamber with material
from the receptacle.

4. A casting machine having, in combina-
tion, an elongated pressure chamber sup-
ported at one end thereof and having its .
other end projecting and provided with an
upwardly directed mnozzle, a'.die support
supported at one end and extending at the
other end over the nozzle-carrying end of
said pressure chamber in overhanging rela-
tion, and a die carried by said overhanging
die support and adapted to receive the mate-
rial to be cast from said pressure chamber
through said nozzle, said elongated pressure
chamber and overhanging die support being .
arranged at an angle to each other thereby.
to provide for slight lateral self-adjusting
movements between said die and said nog-
zle when the codperating parts are brought
into the casting position. :

5. The invention claimed in claim 4 in
which said die is of sectional construction 100
and has one member thereof mounted for
sliding movement upon the die support for
opening and.closing the die sections and in
which the die support is pivoted for rocking
movement, whereby the die sections may be 105
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-raised and separated or lowered and brought

together in codperative relation .with the
nozzle in the casting position. »

6. A casting machine having, in combina-
tion, a die carrier for one part of a sec- 110
tional die, a second die carrier for another =
part of a sectional die, an overhanging die
carrier support upon the outer end of which
one of said die carriers is fixed, the second .
die carrier being mounted for sliding move- 115
ment along the die carrier support to and
from the first said die carrier, means for .
effecting such sliding movement of the sec-
ond die carrier .for thereby. separating or
closing together the die sections, means in- 120
cluding an inclined guideway for raising the
outer end of said support and both of said
die carriers and die sections when the die
carriers and dies are separated and for low-
ering said die carriers and die sections to 125
the casting position when said die carriers
and die sections are brought together,”and a
support in common upon which said in-
clined guideway is fixed and to which.the
other end of said overhanging die support 180
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is pivoted, so that said inclined guideway
and the pivot for said vivoted die-carrying
support maintain a fixed relation relatively
to each other.

7. The invention claimed in claim 6 in
combination with a machine frame having
guideways upon which said common sup-

port is adjustable, whereby said inclined:

guideway and said pivoted die-carrying sup-
port have a movement of adjustment in com-

‘mon so as to preserve their relative relation

undisturbed. - 4 :

8. A casting machine of the kind in which
fluid pressure operated means are employed
for closing the die and moving it to the cast-

- ing position and for moving the die away

20

from the casting position and separating its
sections to discharge the casting, and in
which other pressure fluid operated means

are employed for forcing the material to be

cast from a pressure chamber into the.die
at the casting position, such machine hav-

" ing, in combination, a valve device in con-

25

trol of the pressure fluid for operating the
die, another valve device in control of the
pressure fluid for forcing the material to
be cast from the pressure chamber into the

~die in the casting position of the latter,

30

. valve device, and an interlocking device be-
tween the two said operating means for

36

operating means for the first said valve de-
vice, operating means for the second said

compelling the proper sequence of operation
of the valve devices.

9. A casting machine of the kind in which
fluid pressure means are provided for oper-
ating the die to move the die sections to the

. casting position and to clamp them together
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and for separating the die sections and mov-
ing them away from the casting position to
discharge the casting, and also having other

fluid pressure means for forcing the mate-

rial to be cast from a pressure chamber

- through a nozzle into the die at the casting:

position of the latter, such machine having,
in combination, a valve device in control of
the pressure fluid for operating the die sec-
tions, a second valve device in control of the

pressure fluid for forcing the material from -

the pressure chamber into the die, operating
means for the said first valve device, operat-
ing means for the said second valve device,
and an interlocking device between the two
said operating means adapted to compel the
closing together of the die sections at their
casting positions before pressure fluid can
be admitted to the pressure chamber and

‘ment between the die opening and the nozzle
' ’ ‘110
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“also adapted to compel the exhausting of .

pressure fluid from the pressure chamber
before the die sections can be separated and
moved away from the casting position. _
-10. A casting machine having, in combi-
nation, a receptacle for the material to be: .
cast, a pressure chamber having an inlet
opening above the level of the surface of
the material in the receptacle, and means
for moving the receptacle for causing the
material to flow therefrom through said in- -
let opening into the pressure chamber.

11. A casting machine having, in combi-.
nation, a receptacle for the material to be
cast, a nozzle above the surface of the ma--
terial to be cast and adapted to communicate
therewith upon moving of said receptacle.

"12. A casting machine having, in combi-
nation, a receptacle for the material to be
cast, a pressure chamber having a nozzle
projecting above the level of the surface of
the material in.the receptacle and forming -
a combined inlet and outlet for the pressure
chamber, and means for moving the recep-..
tacle in such manner as to cause the mate-
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‘rial therein to flow therefrom through the

nozzle into the pressure chamber. :
13. A casting machine having, in “combi-
nation, a receptacle for the material to be.
cast, a nozzle adapted to communicate there-
with, a nozzle-carrying pressure chamber
and a die support arranged to provide for’
slight lateral self-adjusting movements at an
angle to each other between said die and said
nozzle when the cooperating parts are .
brought into casting position. :
14. A casting machine having, in combi-
nation, a receptacle for the material to be
cast, a nozzle adapted to communicate there-
with and mournted for slight lateral self--
adjusting movement, -and a die supported
for- slight lateral self-adjusting movement
at an angle to the direction of said lateral
self-adjusting movement of the nozzle,
whereby self-adjusting movements may take

85

90

95

place between the die and the nozzle when

these codperating parts are brought into the -
casting position: U
15. In combination in a die casting ma- -
chine having a die and a discharge nozzle,
means for compensating for lack of aline-

opening. : : » :
In testimony whereof, I -have affixed my
signature to this specification. S

" GEORGE WALDEMAR BUNGAY.
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