No. 889,547, PATENTED JUNE 2, 1908.

A. G, RAUH & L. OLSEN.
R ~ DIE CASTING APPARATUS.

APPLIGATION FILED APR, 20, 1907.

| B

78

EETS—SHEET 1,

= S —— e a
-
§ ’
" a

.\. -
_ e A e e e —— e

—— — e — —I"IF"\I'-—- ey
\‘\% /
.. 4
AN
“

\
T EEC,

90 % 72O 'hfﬁ a e =
. o oW . 3 >y f{;z,c} c o] & o o o
EGCoal [ oA v i 1 D P RIS
- X . [ O 'a) O O O O _
© o ofjo © o ©
o G O .D Qo 0 o .
e B e
I - )
pys _
"WITNESSES ! /Of NVE RvS?

e " . V27, CEé ¢ ¢Z{? ? -r
5/2(23; i/mﬁf’“j T , o &Mza@m / 3”"”.

~ ATTORNEY




No. 889,547, S ~ PATENTED JUNE 2, 1908.
A. G. RAUH & L. OLSEN, |
 DIE CASTING APPARATUS.

APPLICATION YILED APR, 20, 1007,
| 7 SHERTS—SHEET 2

=4l _
45 Y= 0
. \ : W'
_,,&:? rm 2
= . 3 _
377 ,
LL LY
: GO
Al 2L
- l 245
# .
b\ PR
50 \e= 74
?;‘*’:1 | “-:4':5:?::’? ) -’z f&’
< % 2,
. i f 1 !_,,-'""Zd-
N i
[ \
1 < l‘m_
- 1
,56 £41 .
; 22 .
lf e 35, —3 '5;_ :
| 0 f ] ot 7:- .
'h/ AN 22 Tos
: 45_ F" | _ -t 4&/1
. e A e
II?Q'?'_,. *"!: , =M “ - :_____'_‘:_‘ '[ ’ :
hi/ﬁ/ Q . i Tﬁf'f? k: | fawic] | : /ﬂ j
k=N 2
N > 1 N
;(ﬁﬁ/ Z ; 'jﬂé’é
i Wiz 4 -f
E 4

77 | s, =7z
WITNESSES: -

11!

2 . ENTRS

P i Gy BT B

ANl = c%,sm i A

ATTORNEY




- No. 869,547, -

wnwzssﬁs

: L
a r H " ; |
g s - i i ;L’!'
1”
i

A. G. RAUH & L. OLSEN.
E CASTING APPARATUS.

.n_l

DIE

PATENTHDJUNJ

APPLICATION FILED APR, 20, 1907,

]
i
7
B2l UEE
S - W
3 S Lf
73 27 » i -2{5/
| | l*@ 19 € j/f
1 -3515“.
. o D. o O Q 1D O dﬁ?
& . -
o Q O < Q. __ © o 2
4 . o o ' © o | o o 7 |
7 2 ;;?fz,
4 Y~
fé/ : . 77
| &~

|

2, 1908.

7 SEEETS—SHEET 3.

INVENTORS

Méﬁu%

| 'BY'

M@’jma/ |

ATTORNEY



No. 889,547, o ~ PATENTED JUNE 2, 1908.
- A. G. RAUH & L. OLSEN. -
DIE CASTING APPARATUS.

MPLIGMIOH FILED APR, 20, 1907,
| | 7 SHEETS—SHEET 4.
. — . ] . ‘
i; ;;, e 5§E:hi}i5r oy
N /4 Epnld

- - {‘"_"'_—""T"T'”——“"—_""—‘__‘_““‘r“‘“-' . i ?ﬂ

™S T o 7 RS 704 Wi 7 g0
77 /t};f A, &5 I e?g«!sf 7L LN\ 32 S0} Yoy il
== e : ¢ | Do Sl 3 : ; |

. IS mia e

7

Hﬁl .

>

L e
”f/'_l

T 17
Hiirr )

f£1£ ﬁ£5 e

' -‘\xff

A<

I 1
I 1

7
/4

L TTTZA 4@@&%&71‘
_ (ﬁ\\ .n \\\\\\\\\\\\k

5 1 03 h 7

]

m\m‘m S

N

é»n

m\\m\\\\\\\mﬂmm DN

RN

» f!—i—»*'*““-l-‘ | 7 Ol

L

3354/9-' ‘zﬁ I
INVENTOR |
R | B 8Y | | S

~ ATTORNEY




No. 889,547, - | ~ PATENTED JUNE 2, 1908
- A. 6. RAUE & L. OLSEN.
DIE CASTING APPARATUS.

APPLICATICN FILED ATPR, 20, 1907,

7 SHEETS—SHEET 5

= e
b Tl =

PIL Y
e

el

—
P e ik, gy L T e gl el -I'HLIII:-FT“_.-.-FI"‘-I'-I = ey agfr L bl W] =g oy T,

T DN

| = !
| * z
il Fand
ff'f:ﬁif ¢ g—j | :lt - i f ol o
1 E . by ! - |
S / %i < ir! T E*i | 1i :
67 | gy i i %
| o U8 ' j !

sl L

il

_ =g

r qfﬂmm: m-n?m
&
"2

r_ L e g Y W iyt ' ¥

Al
_.-" s LA IS o
X
L9

N
N\

T i L]
Mgt = — n - zr & AT
R iy DTt o il W 2 M T e (e M T

i ; E

it | E
i gix - L g

Fi iE I ' el - E 35t

5’5' ot 1 %-_-,Hg‘ ol : g E

:,; Tt i) ! ﬁ 15 i
IR i il it 3

i : i Bt

3 IR B A
| i it ‘

iE ‘*r..j.'.'.i':-

%m

. gg% _;P\\ éw”*jjé"‘\} &'

W!TNEéSES: NVENTORC’?‘ B
y 2( /ﬁ/?xﬂfff/»t/? a&?&f”mw ﬁ@fi’z |

] ' - o
II.."'.I R Fa l‘.-":.li:
] "
L
If
. 4
x
L I
& \/ /(/L&{/‘%—L' | | B

ATTORNEY



Mo. 889,547, ' ~ PATENTED JUNE 2, 1908,
' A. 6. RAUH & L. OLSEN.

DIE GASTI‘JG APPARATUS.

APPLICATION FILED APR. 20, 1907,

7 SEEETS—SHEET 6.




No. 889,547, . . | PATENTED SUNE 2, 1908.
| A. G. RAUH & L. OLSEN. '
DIE CASTING APPARATUS,

APPLICATION FILED APR. 20, 1907.

T SHERTS—-SHXET 7.

i

| R FARAR AL

77

Ly T T T T T A

- ot [ o T AT

1

}qn'--'r

=" el
FPAPC R A e
]
‘ L

IRl
T
: |

I
A Ty L S e U

| . :f{/ \

Yy

 WITNESSES:

J;Z.>¢7czf;éﬁﬁigyﬁfiff o5 '
cerh | ’ | - Tl A ENR NN RN | s 8y ' o @?
.‘ ' : - . J ?t'u-h ":ﬁxth'-tmnmﬁﬂ“'ﬂi oyt - ﬁ |

Ly - o

S ANVENTORS
G4 33 Q%MMM@%W -




10

15

20

20

UNITED STATES PATENT OFFICE.

'ALBERT G. RAUH AND LAWRENCE OLSEN, OF INDIANAPOLIS, INDIANA, ASSIGNORS TO
- AMERICAN DIE CASTING COMPANY, OF INDIANAPOLIS, INDIANA. |

DIE-CASTING APPARATUS.

No. 839,347,

L ¥ S

Specification of ijetters Pateﬁﬁ,
Application filed April 20, 1807, Serial No. 369,306,

Patent_é& June 2, 1808.

To all whom it may coneern: |

" Be it known that we, ALBERT . RavH
and LAWRENCE OLSEN, citizens of the United
States, residing at Indianapolis, in the county
of Marion and State of Indiana, have invert-
ed certain new and useful Improvements
Die-Casting Apparatus, of which the follow-

ing is a specification, reference being had

therein to the accompanying dravwing.

This invention relates to 2n apparatus for

molding soft or white metal, under pressure,

into ies to obtain accurate, smooth, and

true castings, as hereinafter described and
particularly pointed out in the claims.

The object of this invention is to provide
an apparatus whereby metal castings may
be produced so as to be true to measure and
form, equal and homogeneous in composi-
tion, and to produce such castings as will be
srooth, true, and so accurate as to measure-
ment as not to require to be machine finished
in order to closely fit into the piece or pieces
for which they are designed. |

We attain these objects by means of the
mechanism illustrated in the accompanying
drawings in which like numerals of reference
designate like parts throughout the several

. VIews. - -
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(. D.in Fig. 1; Fig. 3

Iieure 1 is a longitudinal sectional eleva-
tional view of our invention of a die molding
apparatus taken along the line A. B. in Figs.
2 and 3; Fig. 2 _
vational view of the same taken along the line
| is a similar view ta-
ken along theline 1. F.in Fig. 1; Fig. 413 an
enlarged detail sectional view of the cooling
hlock upon which the die of the apparatus
rests and is taken along the line G. H.
Figs. 5 and 6; ¥ig. 5 is a similar view taken

along the line L. J. in Figs. 4, 6 and 7; g, 6

is an enlarged detail top view of said cooling

block |
seetion which section is taken along the line

or table one half of which is shown 1n

K. L. in Figs. 4 and 5; Fig. 7 is a side view
of said cooling block showing the shding
cam-bar whereby the push-pin carrying bars
are operated; Kig. 8 is an enlarged detaill top
view of one of the casting push-pin carrying
bars; Fig. 9 1s a side view of the same; Tig.
10 is an end view of the same; Kig. 11 18 an
edge view of one of the hinge bars or clamps
of the lid of & die; Fig. 12 1s an enlarged de-
tail top view of a die; Fig. 13 is a similar top
view stl_owing the hinged lids thereof removed

to expose the interior of said die; g, 1418 2

s a transverse secetional eTe- |

—

side view of the same looking In the direction
of the arrow a in Fig. 12; Fig. 15 is an n~

verted view of one of the hinged 1ius of said
die; Fig. 16 is.a sectional view of said die
taken sﬁeng the line M. N. in Fig. 13; Fig.17
is & sectional view of said die taken along the
line 0. P. in Fig. 13; Fig. 18 15 a detail see-
tional view of the lid of said die taken atong

the line €. R. in Kig. 15; ¥Fig. 19 19 & top

view of the handle lever for operating the
lids of said die; and sliding cam-bags; ¥ig.
2{) is a side view of the same; Kig. 21 1s a top

view of the plunger agitator of the chargm

Y. 22 is 8 side sectional view o
the same taken along the line 5. 1. m Kig. 21;
Fig. 23 is & «etail enlarged broken sectional

eylinder; ¥ig

view of a portion of said plunger taken along

EY

the line U. V. in Fig. 21; Fig. 24 is a broken

off portion of the lever for operating the agi-

‘tator plunger; Fig. 25 is a diagram view of

the fluid pressure controlling valve of the
charging evlinder showing the relative posi-

75

tion of the ports of the three-way valve cor-

responding to-the positions of the inlet and

outlet valves of the charging cylinder when
admitting metal into the latter; #1g. 26 1s &

‘similar diagram view of the three-way valve
corresponding to the positions of the valves.

of the charging cylinder when both the latter
valves arve closed; Fig. 27 1s a sinilar diagram
view of the three-way valve when meved
into position to admit thuid under pressure
into the charging eylinder and corresponding

to the closed positions of the inlet and outlet

valves of the charging cylinder, at about the
time the outlet vatve of said charging cylin-

“der is about to be opened; Fig. 28 is a similar

30

85

a0

diagram view showing the three-way valve |

moved into almost full open position to ad-
it fluid under pressure into the chargmg
eylinder and showing the position of the

valves of the latter and the handle when

about to move the.outlet valve into position

to discharge the molten metal from the -
100 -

charging eylinder; Fig. 20 15 a similar dia-
oram view showing the three-way valve m
full open position to admit fluid under pres-
sure mnto the metal charging cylinder, and

95

showing the ‘position of the three-way. valve -

operating lever when the outlet valve ol sald
charging cylinder is moved open its full ex-
tent, and, Fig. 30 is a perspective view ol &
casting as 1t a,p{)ear:; when removed from &

die and trimmed. |

We shall now proceed to describe our in-

105
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vention and the manner of constructing and |

using the same in such full, clear, concise,

10
" way or passage 6 and the rear combustion

-and exact terms, so as to enable others.

skilled in the art to which it appertains to
construct and use the same.
The furnace whereby the metal in the cru-

. cible 1 1s melted or reduced to the fluid state,
~ is composed of the fire-box 2 having the

it 4, the upper combustion

orates 3, the ash-pit
i connected to the flue

chamber. 5 whie

chamber 5%  The fire-box living 7 is pro-

~ vided, as shown in Figs. 1 and 3, with a num-

5

ber of air holes situated at suitable distances
apart and an air spaee: is situated between

" the said fire-box lining 7 and the outer casing

20

-~ the Turnace.

; _;2:57 in the offset portion of the casing situated

':"cﬂ;s'mg 10 of the.'ﬂshfpit 4.,

80

'_ furrﬁace.

35

.8 which is provided not only for the purpose
-~ of an air heating charper '

_ for heating the arr
collected therein before passing through the

air openings in the fire-box liner 7 into the
fire box to promote the combustion of the

: ~ fuel therein, but also for protecting the outer

casing 8 from the dirdet action of the heat of
Air inlet openings 9 are formed
between the casing 8 of the furnace and the
A casing 11
covers the air openings 9 and
provided with dampers 12 whereby the sup-

ply
ated and adjusted to maintain the required
degree of combustion in the fire-box of the
Walls 13 aré situated rearwardly

e crucible 1 and in a position slightly m

of t

advance of the cherging cylinder 14, when

looking from the firing or Iurnace end of the
apparatus, and the said walls 13 extend from

“the bottom wall portion 15 of the casing of

- 40

" between the walls 13 and

the furnsce to a plane level with the parti-

tion 16. _
permits, when

- open, the gases from the furnace to mpmge

45

80

. rapidly

_"60

_into said chimney 21.

65

chimney 21 or-said heated gases may
5 tirely s

against and encircle the charging cylinder 14,
and a damper opening 18 is situated between
the top ends of the walls 13 and the rear end
of the partition 16 and a damper door 19 18
situateg between and hingedly connected to
the walls 13 at or near the top
to be in position to close either of the damper
openings 17 or 18, so that the course of the

‘heated gases generated in the fire-box 2 of

the furnace may be directed either around
the charging cylnder 14 and out through the
be en-
ut off from said charging cylinder by
closing the damper opening 17. In order to

damper 214 of the chimney 21 1s opened and
the damper opening 18 Is closed by the
damper 19 thereby ‘permitting the heated

_gases to impinge against said charging cyhn-

er 14 and to pass around the latter to and
In order to shut off
the heat from the charging cylinder 14 the
damper 209 of the chimney 20

properly melt

the same is|

of air to the said air openings 9 is regu- |

A damper opening 17 is situated |

edees thereol

heat the charging eylinder 14 the:

18 {Jpened and |

889,547

the damper 219 of the chimney 21 is closed,
next, the operator closes the damper opening
17 by the damper door 19 thereby ;permitting
the heated gases to pass through the opening
18 to impinge against the top
erucible 1 thence around the latter into and
through the way 6 to and into the chimney
920. 1t is evident from the foregoing that the
degree of heat applied to.the charging cylin-
der is and must ge at all times under the con-
trol of the operator and is readily regulated
by a proper adjustment of the damper door
19 and the chimney dampers 20¢ and 219

The chimney 21 is provided for the purpose .

of causing the heat created in the fire-box 2

to directly impinge against the charging cyl-.

inder 14 when an intense heat is required.
The crucible 1 which extends downwardly

portion of the

70

75

80

through the flue 6 into the combustion chan-

ber 5, so that its bottom portion will be sub-
jected to the direct heat of the fire box 2 to
| the metal contained therein,
is provided with a spout 22 which 1s situated
to extend from its bottom end portion, so
that all the metal contained in said crucible

will be capable of flowing into said spout 22.-

The spout 22 is provided
portion 23 whereby this

1 and 3. ,

The charging cylinder 14 is provided with
a top flange portion 24 which fits closely to
the top portion 25 of the furnace and is se-
curely bolted thereto to form a close joint

therewith, and the said charging cylinder 14

depends from said flange 24, so that the bot-

.89

90

with a flanged end
end of the spout 1s
secured to the charging cylinder 14, see Kigs. -

99

10¢

tom flange portion 26 will project into and

close the opening 27 formed in the bottom
wall 15. A removable top cover 27° 1s se-
curely bolted to the top flange 24 and a re-
mevable bottom end cover 28 is securely
belred to the flange 26 of said charging cyfz
incier 14 and a valve opening 29 is formed in
said cover for the passage therethrough of

“the charge of metal collected and stored in

said charging cylinder 14. The valve open-
ing 29 is provided with the valve 30 whereby
the flow of the molten metal from sald charg-
ing cylinder
30 is preferably of-cast 1ron and of such a
length as to extend above the top surface of
the hot liquid metal contained in the charg-
ing cylinder .14 when the latter has been
charoed. to its full capacity, so as to avoid
<aid heated metal contacting with the stem

connected to the top end of said plug valve

30 which, owing to the nature of the melted

1035

110

may be controlled. - The valve

120

metal and its chemical action on the finer

orades-of steel and iron, would soon corrode

The steel stem 37 connected to said plug
valve. ' -

The under bearing face of the seat 31 1s
faced to form a true surface to provide a close

bearing surface which surface is adapfed to

closely fit upon the top surface of a die Lo pre-

130
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vent the escape of metal in the molten state | éharging cylinder. The top portioh of the

through said joint when the latter is forced.
by high pressure into a die. The purpose
and eonstruction of one of a series of the dies.
used in connection with this apparatus we
will hereinafter describe and which will suf-
fice to illustrate the purpose and use of any
one or all the different kinds of dies used.
An interior projecting spout tip 32 1s
formed integral with the charging cylinder
14 and the same 1s provided with a valve

opening 33 through which the molten metal

from t?i.e crucible T is admitted into the

charging cylinder 14 and into said valve open-

ing is fitted a plug valve 34, similar to the
valve 30 and of the same material, whereby’
the flow of the molten metal into said charg-
ing cylinder is controlled- and regulated.

~An agitator plunger 35 is of such a diame-

“ter as to loosely fit into'the charging cylinder

14 so as to be readily moved upwardly and
downwardly therein and said plunger 18 con-
structed of cast ron so that i1t may be im-
mersed at all times in the hot fluid metal
without injury. The said agitator plunger
35 is of a disk form and 1is provided with ra-

radial openings are parallel and imchned ail

in the same direction, to approximate® a

helix, so that when said plunger 35 is moved

in a downwardly direction in the cylinder 14

the fluid metal in passing through the radial

 openings 35% shall have a surging and whirl-

39

ing motion imparted to the metal. - The disk

formed agitator plunger 35 is preferably re-

cessed or dished on its under side for the pur-
pose of more readily crowding the fluid metal

~ toward the center’of the charging cylinder mn

4D

45

order to hold said metal to force a greater
body or volume of the metal through the ra-
dial openings 35* instead of around the outer
peripheral edge of said disk and between the
latter and the interior surface of the charging
eviinder. It will be noted, that the natural

‘result of this construction of a plunger is cal-

culated to force the metal passed through

" said radial openings 35* upwardly and out-
"~ wardly when on the downward motion and

50

vice versa. The reverse motion of the fluid
metal is the result obtained when the plun-

“ger. 35 is- moved in the opposite or upward

55

GO

6o

direction. An opening 35° is formed 1 the

plunger 35 which is provided to permit said
plunger to clear the spout 32 in passing and

‘thereby permit the free operation of said

plunger in the charging cylinder. An open-

Ing 35¢ is ‘also provided to permit the plug |
valve 30 to be passed to the valve opening 2¢

and to permit the said plunger 35 to be oper-
ated freely and without interruption. o
The agitator plunger 35 is preferably

formed integral on its stem 36 which latter 1s

also of cast iron, and said stem extends up-
wardly to and into the supply pipe 42 which
supplies: the fluid under pressure to the

¥
ks

“dial openings 35* the opposing sides of which |

said sterni which is situated in the pipe 42 is
provided with the longitudinally extending
orooves 362 for thé purpose of creating an in-

creased area between said stem and the bore

of said pipe 42 for the passage of the fluid un-

der pressure therethrough into the charging
cylinder 14. The said agitator plunger 35 is
provided for the purpose of securing the
proper admixture of the various metals en-
tering into the composition of an alloy, some

70

75

of which elements vary and are different in -

their specific gravity and may not possess
any chemical affinity for each other and
therefore those elementary metals entering
into the composition which are of greater

specific gravity would naturally descend and -

settle at the bottom of the charging cylinder

and the metal element next lesser in specific

cravity would settle on the top surface of the
former elementary metal element of greater

30

85

specific - gravity, and thus the various ele- -

mentary parts of the composition would tend

to settle in layers or strata according to their
relative specific gravities, and by the use of a

a0

suitable agitating means such as has been

described, the varibus elements of the me--

tallic composition - are thoroughly mixed.
The manner of agitating the metal contained
in the crucible 1 will be hereinafter described.
The plug valves 30 and 34 are bored at their

‘top. ends to receive the bottom ends of the

valve stems 37 and 38 which latter are se-
cured therein by suitable fastening pins 372
and 382, The valve stems 37 and 38 extend

upwardly through their packing boxes 39
and 40 and are guided and steadied at their

top ends in the bores of the arms of the fixed
crosshead 41 which latter is secured on the

‘vertically extending pipe 42. The agitator

stem 43 is secured at its bottom end in the
bore formed longitudinally and centralty of

the top end of the stem 36 of the agitator

plunger 35 and is secured therein by a pin
432 and said stem 43 extends upwardly in
the bore of the pipe 42 through the packing
box 44 secured on the top end of said pipe.

A hand lever 45 is pivoted at one end to a

fulerum pin 46 which projects from the side

of the coupling casting 47 and said lever 18
constructed with a loop 48 which is adapted

to surround that portion of the stem 43

situated between the collars 49 secured on
said stem, and said loop is of such a depth as
tofit between said collars 49, so that a move-
ment of the hand lever 45 upwardly or down-
wardly will move the stem 43 to ramse or
lower the plunger 35.to agitate the molten

metal contained in the charging cyhnder 14

and mix the constituents thereof. The pipe
50 extends from a source of supply of air or

95

100

105

110

115

120

125

other fluid under pressure, and is connected

to the pipe 42 by a suitable T-coupling 51.

A three-way valve 52 is provided onsaid

pipe 50 to regulate and control the supply of

130
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10

i5

26

25

- 52 to supply
into the charging cylinder 14 fto
metal out of the latter and also to exhaust |
said fluid therefrom at the proper times. i

o _ | |
the fluid under pressure therethrough and to |

the cylinder 14, and the said valve 1s oper-
ated manually by means of the hand-lever
53. Projecting from- the side of the hand-
lever 53 are the lifting pins 54 which are
situated at the side of the head portion of
said lever so as to be situated under the.
blocks 55 which are adjustably secured ¢n
the stems 37 and 38, Coil springs 56 sur-
round those portions of the stems 37 and 38
situated between the blocks 55 and the arms
of the fixed crosshead 41 and are provided
for the purpose of closing the plug vaives 30

-and 34 except when said valves are operated

to open by means of the hand-lever 53 which,
latter, it will be observed, performs a double
function, that is to say, 1t colperates with
each of the plug-valves 30 and 34 to open and
close each of the valve openings.29 ana 32

‘alternately to admit and discharge the fluid

metal into and from said charging cylinder;
also, to cobperate with the three-way valve
the fluid under pressure to and
force the

- The three-way valve 52 is provided with the

30

ports 57 and 58 and the outlet or exbaust
port 59 the purpose of which will be herein-
after described. - o o

The molding die into which the molten
metal is forced to be formed or molded into

" the desired shape and true size or dimension,

39

is composed of a base portion 60 which 1s
machined or planed on said base suriace %0

" form a true bearing face to secure a true sur-

40

45

~ endsof

50

cavers 62 and 63

- end closures 65 to
586

face bearing of said die upon the face or top
surface of the cooling b{)ock 61.  The top
open portion of the die is closed by the front
and Ttear covers 62 and 63, each of which
covers 8 one half portion of said die and
meet at the center of the latter to abut at
their edges to form a close joint. The said
are truly planed or ‘other-
wise machined to closely fit the true bearing

surface of the open top of the. body of the

die. The body of the die is provided with
the- duplicate molds or forms 64, the open
hich are closed by the helf cylinders
or end closures 65 formed integral on the
ander sides of said lids 62 and 63, and cores
66 are also formed on the under sides of the
lids 62 and 63 and are situatéd between the
| be  concentric therewith
and with tl eir molds 64, _
such s die a pair of castings similar to that

of the easting 66* shown in Fig. 30, would be

“produced.

¢

Air vents 67 are formed in the
top surface of the body of the die to be situ-
ated directly under'the under surface of the
lids 62 and 63 to connect with the ar vents

~g2s formed in the under surfaces of said lids

65

of said die and the same are provided for the
purpose of permitting the escape of air from

the die to reduce the resistance to the flow of |

-

‘integral on the outer edges of the lids

so that by means ol

889,547

the metal thereinto to facilitate the flow par-

ticularly of that metal or composition of '

metals which can only be heated to a semi-
fuid state by reason of the volatile nature of
some of the metals in the mixture when

raised above a certain tempesature, and to°

avoid an air bubble formation in the cast-
ings. The hinge lugs 68 and 69 are formed
62 and
63 and the said hinge lugs are provided with

70

76

cone formed bearings at their hinge centers , -
which bearings are adapted to be engaged by
the pointed conical ends of the hinge serews .

70.  Adjustable hinge clamps 71 are adjust-

ably secured .to the ends of the lugs 72
formed integral on the cooling block 61, by

80

the securing screws 73 which latter are .

screwed into the tapped -ends of said lugs 72
to secure the said clamps 71 against the ends
of the lugs 72. The lugs 74 are also formad
integral on the cooling block 61 and the

‘clamping bolts 75 are secured in their tapped

bores, and said bolts are situated so as 1o

1)

clamp the four corners of the base of the die '

60 to properly adjust and secure said die In

position on the cooling block 61

face of the seat 31 to cause the %ate opening
Y

76, situated in the joint formed

directly under the valve outlet opening 29 of

the charging eviinder 14.

" The cooling block 61, upon the truly planed
top surface of which the corresporndingly
trued under surface of the die 60 rests, is pro-
vided with water chambers 61* at the bases
of which ate the ways 61° which connect the
chambers 61 to the water feed chamber 77%.
The cooling water is conveyed ifrom some
convenient source of supply and fed into the
water chamber 77¢ by a supply pipe 77" and
the .said cooling water after circulating
through the chambers 61%,
through a suitable outlet pipe 77° The
lower or base section 77 is provided with &
slide way 78 which is adapted to fit on the
supporting guide 79 and to slide longitudi~
nallv thereon so that the said cooling block

‘and the die resting and secured thereon may

be readily moved from under the seat 31 of
the charging cylinder 14 to permit the HGE
62 and 63 of the die 60 to be freely opened to
remove the casting contained mn said ale.
The cooling block 61 is provided with the
lugs 80 to which the die Iid
is hinged. The handle 81 is provided with
the inner and outer lever bars 82 and 83 and
these bars are arranged to be interchange-
able, that is to say, the shorter bars 83 may

be replaced by the inner bars &2 and the

shorter bars 83 made to take up the space
occupied by the longer bars when in therr
inner positions, so that the tull width of the
handle combination may be ‘maintained.
This arrangement of the handle bars 83 and
]2 is provided for the-purpose of sctting the

| the abut-
ting edges of the die covers 62 and 63, to fall

90

under the

95

1G0

105

is discharged

11C

115

opening handle 81 -
120

129

130
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longer bars 82 so as to be situated sufhiciently
far bevond the outer ends of the various dies
which may differ in dimensions or sizes, to
fall directiy under the lid projections or pro-
jecting rollers 84 whereby the lids 62 and 63
of the die are elevated to partially open the
lids of the die.. The bars 82 are of a sufh-
clent length to extend under the said hfting

rollers 84 so that when the handle 81 is de-
pressed or moved downwardly said bars 82

are elevated at their ends which are situated
under said hfting vollers 84 and therefore
operate to elevate the lids 62 and 63 of the
die.  The handle bars 82 will not ¢ompletely
open the die lid 63 to perinit the removal of a

vasting therefrom, but will, when dei}ressed

20

a certain extent, recede from said rollers §4
of the rear die Iid 63 and said lid 63 would
consequently drop when released, from said

bars and close were no otlier means provided

to avoid this trouble.  To accomplish this

we previde an auxiliary opening means
~which consists in the extending of the hinge

Jug 69 of the rear lid 63 of the die, as shown

29

30.

35

40

45

o0

in Figs. 14 and 18, and the end of the extend-
ed portion of said hinge lug is provided with

‘a bore 835 whereby the looped or bent end of

the connecting rod %6 is connectad to a suit-
able connecting pin.  The opposite straight
end of said connecting rod 86 is provided
with an elongated bore 87 through which a
cap screw 88 extends which latter is screwed
into the bar 82, as shown in Kig. 19. The
elongated bore 87 permits the handle 81 to be
depressed sufliciently to slightly raise the lid

litting rollers 84 to assist the connecting rod

86 to open said rear lid 63 of the die, in other
words, the bars 82 operate to open said lid at
the beginning of its movement and when such
initial movement has been completed, the
connecting rod 86 perforins the remainder of

the operation hy codperating with the hinge

lug 69 whereby said lid 63 is raised sufficiently
toremoveacastingfromthedie. Thedistance

preces 88 and 89 maintain the bars 82 and 83
- In parallel relation and at their proper dis-.
tance apart and said bars are securely

clamped together by their connecting bolts 90.
The bars 82 and 83 are hingedly connected

to their lugs 80 formed integral on the for-.

ward top portion of the cooling block 60.

o The recesses 91 are formed in the cooling

6o

block 61 td receive the discharging bars 92

~which bars are of a width sufficient to closely

fit in said recesses, and said bars are adapted
to be raised or lowered in said recesses for
the purpose hereinafter desceribed. On the
ends of sald discharging bars 92 are formed

- the inclined end portions 93 which are adapt-
60

ed to fit in the inclined slots 94 formed in the

sliding bars 95.

The shding bars 95 are fitted in their guide
ways 96 formed in the f}lppo'sintr sudes of the
cooling block 61, arid . the said ‘sliding bars

‘dre securely screwed therein.

: £ 88 the various sizes 31
are so situated that the inclined slots 94 of | with thisapparatus.

s

one bar will be directly opposite and in aline-
ment with the other opposite bar, so that
when the opposing shding bars 95 are moved

stimultaneously  and longitudinally in the

sanie direction and equal distances m therr
cutde wavs 96 the said discharging bars 92
will be moved upwardly or downwardly ac-
cording to the direction the said sliding bars
are moved, forwardly or backwardly, and
said discharging bars 92 will be maintained
in horizontal position at all points of their
paths.

70

70

The vertically extending casting ejecting

pins 97, are provided with supporting feet 98
which -are adjustably secured on the top
sides of the discharging bars 92 by suitable
screws which latter extend through the slot 99
of said supporting feet to be screwed into the
tapped bores formed 1n suid discharging bars
to maintain said casting ejecting pins 97 1n
vertical position to freely enter the ejecting
pin holes 100 of the die 60.and to be adjusted

to suit thr differently situated ejecting 1pm

‘holes of the different forms of dies used in

connection with this machine. Side con-
necting rods 101 extend from the pivotal
pins 90 of the handle bars 83 to the pivotal
pins 103 secured on the outer end sides of
the sliding bars 95, so that, when the handle
81 1s depressed, the connecting rods 101 oper-
ate 1o transverse the said shding bhars 95 to

slide backwardly simultaneously to elewate

both ends of the discharging bars 92 to cause
the casting ejecting pins 97 to ascend info the
bores 100 sumultaneously to eject the cast-
ings from the die. o |

~On the bottom cover 28 of the charging
cylinder 14 are the arms 104 on the ends of
which are formed the bosses 105 which bosses.
are bored and tapped to receive the screw
ends of the depending rods 106 which latter
The yoke 107
1s provided with the end bores 107* which

3¢

85

920

85

100

105

are adapted to receive the lower ends of the

depending rods 106 whereto said voke is
secured by suitable secrew nuts 108. The
center portion of the yoke 107 is provided

110

with the larger boss 109 which is bored to

receive the reduced neck portion 110 of the
lower cam member 111 to form a bearing
therefor. A collar 112 is also formed on the

cam member 111 and the lever arm 113,

terminating in a suitable handle or hand grip
114, 1s formed integral on said cam member
and provided for the purpose of rotating the
lower cam. member 111. The cam 111 co-
operates with the cam 115 to elevate the
scrtew 116 and the parts supported by it to
press the top surface of the lids of a die
against the seat 31 or to release the same
therefrom without revolving said screw 116
which 1s used only for the purpose of adjust-
ing the position of the cooling block, 61 tosuit
dies used in connection
Theupperadjusting cam

115

120

125

130
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115 1s threaded to be screwed upon the ad-
justing screw 116 and said upper cam mem-
ber 115 is provided with the arms 117 which

extend outwardly on direct](?— opposite sides

of suid cam member and said arms are bored
to loosely receive the depending rods 106 to
slide thereon and thereby prevent a rotation
of the top cam member 115 at such times as
when the adjusting screw 1i6 is revolved.
The top end of the adjusting screw 116 is
provided with a.loosely fitting collar 118 1
the bore of which the reduced bearing end
of said screw may revoive, and said collar
has its top end surface fitted to the under-
side of the supporting guide 79 situated
under the center of the outlet 29 of the valve
30 of the charging cylinder 14 to not only
support the cooling block 61 and its base 77,

but also to support the die 80 which rests

20

D
5} ]

35

thereon. The adjusting screw 116 18 pro-
vided to adjust the top surface of the die lids
62 and 63 to a position suflicientiy ciose to

“and under said seat 31, so as to be within the -
scope of the codperating cams 111 and 115~

which are employed solely for the purpose
hereinbefore set torth.
An outer guide support 18 composed of the

screw 119, the bearing collar 120 pivoted on

the top end of said screw and adapted to
contact the under side of the supporting
guide 79, and the base portion 121 into which
said screw 119 is screwed, so that the end of
said guide 79 may be adjusted to be i 8
norizontal position by a proper movement

of the screw 1190,

In order to more fully comprehend the

- construction, operation and use of this ap-

40

45

20

paratus we will now proceed to describe the
manner of producing die castings by our in-
vention of 2 die casting machine.
The alloy or the different metals selected
and intended to enter into the composition
of the metallic mixture are placed 1mto the
crucible 1, a fire having first been made in
the fire box 2 to heat the crucible. When it
is desired to hasten the melting of the metals
contained in the crucible 1 iimmediately after
the laiter has been charged the damper 19 is
dropped {ill 1t contacts with the walls 13 to
close the way or opening 17 and fully open
the way 18 and the damper 207 1s also opened
which permits a direct draft to flow from the

- fire box 2 through the opening 18 {0 and

99

through the flue way 6 into the chimney 20
thereby shielding the charging cylinder 14

- from excessive heat during the time the

60

metal or metals contained in the crucible 1
are heated to reduce them to the fluid state.

The combu_stion in the fire-box 2 is increased
to the desired intensitv at the will of the

operator by a judicial manipulation of the

dampers 12 to admit ayr through the air inlet
openings 9 into the air space-situated be-
tween the outer casing 8 and the perforated |
fire-box lining 7, whereln said air is heated | that the molten metal will eit

889,547

thomilghly before passing through the per;-
forations formed in the firebox lining 7 mmto

the fire-box to support the combustion of the
fuel contained therein without reducing the

temperature thereol. _, ; |
Immediately the metal contained in the

crucible 1 begins to liquefy or reach the semi-

liquid state the damper 19 1s moved into the

position shown in dotted lines, in Hig. 1, to:

close the way- 18 and fully open the way 17
to cause the current of hot gases to 1mpinge
against the lower portion of the charging

75

‘cylinder 14 to heat the latter sufliciently to
be prepared to receive the said metal as 1t 1s

f
|
;
j
i.
|

1

supplied from the crucible 1 without reducing go
the temperature of the metal or in any de--
oree chilling said metal to change its quality.
It is absolutely necessary that the damper19 -
and the dampers 12, 20¢ and 21¢ be properly
adjusted to control the combustion in the g5
furnace to regulate the tempersture of the
metal contained not only in the crucible 1 to
avold overheating the contents thereof, but
also to maintain the charging cyiinder 14 at
a proper temiperature or at & temperature
sufficient to barely keep the metai charge
contained therein in the fluid state or to
maintain the metal iIn a semi-flnd state
which conditions depend on the nature of the
metal used and on the varying conditions g5 -
of molding by the method of forcing the
metal into a die or form by pressure when
in a semi~fluld or plastic state to compress
it therein to fully fill the mold to that ex-
tent to cause the density or specific gravity
of the casting to exceed that of the metal
contained m the crucible from which 1t was

90

100

“cast, thereby Mereasing the durability of the

casting produced by the method described by
which the metal in the die is compressed by
means of fluid. pressure which castings are.
utilized particularly in the production of
shaft journal bearmngs and small finished
castings that are required tc be duplicated
and produced in large quantities, so as to be 110
cheap and possess the guality and appear-
ance of macnined work, The metals or com-
ponents of the alioy contained in the cru-
cible 1 being now reduced to a sufficiently
liquid state to flow and be thoroughly mixed, 115
is ready to be used for the castings to be
made ana the operator next places & die, as
the die 60, in position on the cooling block
61 whereon it is properly adjusted and se-
curea.’ | | | 120
The cooling-block 61 is maintained at a .
fixed temperature by means of the cooling
water circulation which is supplied by suit-
able pipes 77" and is regulated by suitable
valves on said supply pipes which are under 125
the control of the operator. It i1s very im-

'166

portant that the temperature of the die be

meaintained at & certain fixed temperature
without variation, i1t must not‘be so cold

her chill on en- 13¢

AN
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tering the die or shrink unevenly, on the
other hand, the die must not be too hot in
which case the molten -metal would weld
itself to the die, the necessity, therefore, of

maintaining the die at a-certamn fixed tem-

perature between these extremes is apparent

1 order that smooth, true and accurate cast-
‘ings be produced by this apparatus and |
‘method of molding. The proper tempera-
ture at which -to operate the die is better ar-

rived at by making a trial casting, whici, if
the temperature of the die 18 correct, will be

smooth and regular on its surface and free
from {laws, and should defects continue to-
15

appear as the castings are made, all that is

required to be done, is to gradually merease

20 .
“to the cooling-block 61 and of ecourse the tem-
perature of said die 1s reduced by increasing

the temperature of the die till the castings
produced are ap_ﬁ}a}rently without tlaw. The
temperature of the die 60 1s readily increased
by reducing the supply of the cooling water

~ the supply of the cooling water to said cool-

25

~die 60 into position under the seat 31 and till
‘the gate opening 76 of said die 1s situated di-
- rectly under the outlet opening 29 formed

.30

39

ing-block 61 which may be regulated by the
operator. The operator next moves said
cooling-block 61 on tts guides 79 to move the

in the bottom cover 28 of the charging cylin-
der 14. The cam 111 1s next revolved by
means of the camn operating lever arm 113 to
move the guide 79 situated under the cool-
ing-block 61 to tightly press the top surfaces

of the die lids 62 and 63 against the under

surface of the seat 31 to form a close joint

40

45

therewith to prevent.the escape of the liquid

metal between the contacting surfaces of

sald die lids and seat especially when the
metal flowing from the charging cylinder 14
into the die 60 1s subjected to a high pressure

to compress 1t into satid die..

The die 60 is now in position and ready to

recelve 1ts charge of metal which operation.

1s accomplished by first raising the inlet,
valve 34 gradually by means of the operating

~lever 53 to permit the metal to flow from the

crucible 1 through the spout 22 to and

- through the valve opening 33 of the spout 32

a0

into the charging cylinder 14, as shown in
diagram view Fig. 25, and said plug valve 34

is held in open position till at least o suffi-

~ clent quantity of molten metal needed for a

charge for a die is admitted into the charging
cylinder 14. | .

- The movement of the handle 53 to the po-
sition shown In the diagram view Fig. 25,

. hirst opens the exhaust port 59 of the three-

GO

way valve and maintamns it open while in

that position, to permit the air confined in

the charging eylinder 14 to be expelled there-

from, next the {luid metal is admitted into

said eylinder, thereby removing all resistance ! futly ()};en the exhaust port 59 of the three- -

to the inward flow of the molten metal and

into sdid charging cylinder. The lever 53 is -

next moved upwardly into the position

shown in the diagram view, Fig. 26, to almost
close the exhaust or vent port 59 at the same
time lowering the plug valve 34 on its valve
opening to prevent a further supply of metal
entering said charging cylinder 14. At about
this time the metal in the charging cylinder

- should be agitated to prevent the weightier

elements or elementary metals of which the
alloy 1s composed and be kept in constant
agitation to prevent a precipitation or strati-
fication of said elementary metals; for this
purpose the plunger 35 1s reciprocated
through the molten metal by means of the
plunger lever 45 which is connected to the
stem 43, as previously described. The lever

53 is next moved upwardly into the position

shown in the diagram view Fig. 27, to slightly

open the admission port 57 of the three-way’
valve to at first gradually admit the fluid un-

der pressure into the charging cylinder 14 to

70
75
80

89

gradually raise the pressure of said fluid in

said charging cylinder, which when attained
the lever 53 1s moved into the position shown
in the diagram view Fig. 28, to almost fully

‘open the admission port 57 and the through

port 58 of the plug valve to permit a full pres-
sure of the fluid under pressure to the charg-

‘ing cylinder 14 above the fluid metal con-
| tained therein, so as to provide against a sud-
den falling of the fluid pressure in said charg-

30

29

ing cylinder when its metal outlet valve open-

1ng 29 1s suddenly opened to permit the quick

ischarge of themetal chargefromsaid charg-
ing cyhinder, during this time the plug valves
J0 and 34 are each closed to prevent the flnd

metal from flowing eitherinto the die or being
forced back into the erucible.. The lever 53
105

1s.next moved upwardly into the position
shown in the diagram view Fig. 29, to fully

100

open the admission port 57, the exhaust port

59 being still closed, of the three-way-valve

to permit a free flow of the fluid under pres-
sure 1nto sald charging cylinder 14 without
loss of pressure and at the same time to raise
the plug valve 30 to fully open the outlet

valve opening 29 to permit the molten metal

or the metal in the fluid or semi-fluid state
to be forced by the pressure of the fluid un-
der pressure, out oiP. sald charging cvlinder
14 1nto the die 60 to completely

fill it and

110

115

cdmﬁyress the molten metal therein, thereby

expelling all air bubbles from the casting and

| completely filling any void that might exist

and which would exist and ﬁ{)l&inly appear in
the casting were not a su

Immediately the die has been fully charged

with the metal the lever 53 is first returned
mto the posttion shown in the diagram view

Fig. 26, to close the valves 30 and 34 and to

way valve 52 to exhaust the fluid under pres-

permitting a more rapid flow of said metal |'sure confined in the charging evlinder 14,

o . ictent fluid pres--
sure employed to force the metal into the die.

120

125

130
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~ which when done, the said charging.cylinder |
is again prepared to receive another charge

10

of the molten metal.
turned by means of the hand lever arm 113
to lower that portion of the guide 79 situated
directly under the charging eylinder 14 to re-
lease the die from pressure to withdraw the
latter and the cooling block 61 upon which 1t
rests from under the seat 31 of the bottom
cover of the charging eylinder by sliding said
cooling block cutwardly on its guide 79 so
that the lids 62 and 63 of the said die 60 are
cleared to be opened their full extent to
remove the casting from said die.

The lids 62 and 63 of the die may be raised
open g small extent at the beginning by th

“handle 81 and then fully OFGHBd- by thib

20

25 _
 before described to rapidly move sald die

30

means- hereinbefore deseribed, after which
the casting is removed from the
die 60 is now closed and returiied to its
former position along with its ceoling block
upon which said die rests, t1ll the gate open-
ing 76 of said die is situated directly under
the cutlet opening 29 of said charging cylin-
der 14. The lever 113 is next operated as

into position against said seat 31 to tightly

clamp and firmly press the top surfaces of the
lids 62 and 63 of said die to said seat, and the

operation of casting may be continued In-
definitely. o '

- It is frequently necessary to agitate the

~ tnoltetr metal contained in the crucible 1 to

39

40

45

80

prevent a stratification of the different ele-
mentary metals which enter into the compo-
sition of the alloy.. To accomplish this pur-

“pose sall that is required to be done is to ad-

mit a back pressure of the fluid under pres-
sure from the charging cylindér 14 mto said
crucible 1, which is readily done by first
maoving the three-way valve mto the posi-

tlon shown in the diagram view Fig. 27 to

slightly open the admission port to admit the:
fluid under pressure mto said charging cylin-
der 14. 'The operator then ralses the stem 33
by applying a pry under the bloek 55 of saad
stern to raise said plug valve 34 to permit the
flow of the fluid under pressure through the

 wvalve opening 33 into and through the spout

22 into6 the crucible 1 at the bottom portion
thereof and under the molten metal con-
tained therein which thoroughly agitates the
latter. ' . | |

It i1ssometimesdesirable to return a charge
of molten metal from sard charging eylinder
14 to.and into the crucible 1; this is readily
accomplished by moving seid three - way
valve into the position shown in Fig. 27, and
raising the plug valve 24; as previously de-
scribed to permit the chilled metal to be

- returned into said crucible to be reheated.

65

- We claim:— -

1. In a die casting apparatus, the combi-
nation with a cruecible; a charging cyinder,

The cam 111 is.now

die 60. The

¢

]

I

-'i

.

. . . . -t . ] 3 - ‘.. . . . .
‘means connecting said charging cylinder and | bination with a crucible, a charging eylinder,

886.0547

said crucible, and a die situated under and

contacting said charging cylinder, of a fluid

pressure and a molten metal supplymg
means, and a lever common to both said
means whereby the molten metal and the
fluid pressure are alternately admitted into
and exhausted from said charging cylmder.
9. In a die casting apparatus, the combi-
nation with a crucible, a removable die, 2
cooling block supporting said die, a charging

cylinder situated between said crueible and

said die, and means connecting said crucible
and said charging cylinder, of inlet and out-
let valves situated within said charging cyl-

inder for controlling the supply and the dis-

charge of the molten metal mto-and out of
sald charging cvlinder, a fluxd pressure sup-
plying means connected to said chargimg eyl-

ander and means situated exteriorly of said
charging eylinder common to said fluid pres-

sure suprlying means and said charging cyl-
inder valves whereby the fluid pressure sup-

nlying means and the charging cylinder

valves are operated alternately to first ad-
mit the molten metal, then the fluid under
pressure, then discharge the molten metal
and finally exhaust the fluid pressure.

3. In a die casting apparatus, the combi-
nation with a crueible, a charging cylinder
having a bottom metal discharging opening,
s ‘spout connecting said crucible and said
charging cylinder having its outlet end pro-

jecting interiorly of said charging cylinder, a
removable die situated under said charging

cylinder opening, a die support, and means

for clamping said die to the bottom of said-

charging cylinder, of a fluid pressure supply-

ing means, a fluid pressure controlling means,

70

80

89

90

85

a metal charging valve on the outlet end of

said spout, a metal discharging valve over
the bottom opening of sald charging cyiin-
der, and means common to said fluid pres-

sure controfling means and said molten
metal chareing and

pressure, then the molten metal is discharged
therefrom, and finally, the fluid pressure 1s
exhausted. ) |

4. In a die casting apparatus, the combi-
nation with a crucible, a charging cylinder
having an outlet opening at its base, a die
situated under suid base opening, and a die

clamping means, of gravity closing valves

situated within said charging cylinder, a
fluid pressure supplying means connected to

the‘latter, a three-way valve connected to

105

discharging valves
- whereby the molten metal 1s first admiited
into said charging cylinder, next the fluid

116

115

120

sald fluid pressure supplying means and

situated exteriorly of said chargirnig eylinder,

a lever connected to said three-way wvalve,
and means on said lever codperating with
sald three-way valve and said gravity valves
to operate each alternately. | -

5. In a die casting apparatus, the com-

125

130
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- agitating disk
- eharging cylin
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ing eylinder for agitating the mol-
contained theréin, of an inlet and
in
cylinder for controlling the flow of the mo teg
metal thereinto and therefrom, a fluid pres-
sure supply controlling means situated ex-
teriorly of said charging cylinder, a control-
hing lever common to said Huid pressure sup-
ply-controlling means and said charging cyl-
inder valves, ' -

ten meta | .
an outlet valve situated within said char

6. In a die casting apparatus,ithe com-
bination with a crucible,

a charging cylinder,
and means connecting said charging cylinder
and said crueible, of a vertically reciprocating
lunger situated within said
er, and means for vertically

- reciproesting said plunger,

20

30

- charging cylinder, of an agitator disk

33

- extending stem projecting

40

~ 4b

7. In a die
bination with a criacible, a c_ha,rging cylinder

and means connecting said crucible and said

chatging cylinder, of & vertically reciprocat-
- 1ng
- charging eylinder having its under surface
25

agitator disk plunger situated within said

dished and 1ts upper surface spherical in form ,
said

% reciprocating said pTunger.
In a die casting apparatus, the com-
bmation with a crucible, a charging cylinder
and a spout connecting said crucible and said
! plunger
In sald charging eylinder having its under
surface dished and 1ts upper surface spherical
mn form said plunger provided with a series of
radielly extending openings, an upwardl
through said cyl-
inder and an operating lever connected to
said stem and situated exteriorly of said
cylinder. o |
9. In & die casting apparatus, the conl-
bination with a furnace comprising a fire-box

ticall
S.

an air heating chamber situated to surround |

and inclose said fire-box and provided with

air inlet openings, damper doors over said

openings, & combustion chamber, a wall ex-

tending transversely of said. combustion

-

casting &ppamtus, the com-

disk provided with a series of radially
‘extending opemngs, and means situated eX-
ternally of the said charging cylinder for ver- _

~adie, and an agitating means situated within |
said char

damper opening,
sald forward compartment, and a damper

opening or said flue

eylinder in said rear

§ -

chamber to divide the same Into forward and

Tear compartments and provided with a 50

& Hue way situated over
door situated to close either said damper
way, of a crucible ex-
tending downwardly through said flue way
into said forward compartment, a charging
compartment, a spout
connecting said crucible and said charging
cylinder, and suitable dampers for controling
the "temperature of each of said compart-
ments. ~

10. In a die casting apparatus, the com-
bination with a _ﬂrucibTe, a charging cylinder,
& spout connecting said crucible and said
charging cylinder, and a removable die sit-

uated under the latter cylinder, of a support-

ing guide situsted horizontally under said
charging cylinder, a cooling block mounted
on satd guide and upon

to clamp said die against said charging cylin-
der, and means for lowering said guide to re-

| lease said die so that said bloeck and the die

resting thereupon may be slid outwardly
upon said guide to open the die.

11, In a die casting apparatus, the com-
bination with a crucible, a charging cylinder,
8 spout connecting said crucible and said
charging cylinder, and a removable die sit-
uated under the latter cylinder; of a su ppott-
ing guide, a cooling block situated under said
die and shidably mounted on said supporting
guide, an adjusting serew situated un(ller sald

supporting guide and means whereby said
serew Is quickly lowered to release or elevated.
to engage sald supporting guide to either re-

T

lease sald charging eylinder or to clamp it
thereto. - - | | N
In testimony whereof we alfix our signa-
tures In presence of two witnesses.
ALBERT G. RAUH.
LAWRENCE OLSEN.
Witnesses: = =
| Tuompson R. BrLy,
C. F. BRANDOM.

which said die rests,.
neans whereby said guide is quickly elevatad

L |
bt |
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