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Specification of Letters Patent.

No. 844.169.

Patented Feb. 12, 1907,

Application filed June 21,1802. Serial No.112,646.

To «ll whom it may concern.:

Be it known that I, Wirniam A. McApaus,
a citizen of the United States, and resident
of the borough of Brooklyn, in the city and
State of New York, have invented a new and
useful Casting-Machine, of which the follow-
ing is a sgecification.

My invention relates to a casting-machine,
and more particularly to. a machine for cast-
ing aluminium alloys in the form of a con-
tinuous bar or rod, although the main body
of the machine may be utilized to advantage

in connection with other forms and arrange-
ments of molds than that or these for form--.

ing the metal in a continuous bar or rod and

for. casting other metals than aluminium.

alloys.

My invention contemgplates a furnace in
which the metal to be cast may be intro-
duced while the melting is going on, so as to
keep a constant supply of molten metal, and
means for automatically discharging the
_ molten metal and forcing it into the die or
mold by fluid-pressure in such a manner as
to maintain & continuous outgoing stream of
the molten metal to be cooled and carried on
in the form of a bar or rod without interrup-
tion other than the intentional interrujtion
rroduced by the stopping of the machine.

My invention further contemyplates means
for converting the overflow from the furnace,
in the event the molten metal accumulates
therein above a predetermined level, into in-
gots of such size and shaye that they may be
again introduced into the furnace to keep up
the supily of molten metal. -

A gractical embodiment of my invention
is- rezresented in the accompanying draw-
ings, in which— <

tFig.ure 1is a view of the machine in side
elevation. Fig. 2 is a longitudinal verticsl
- section of the same. Fig. 3 1s a top plan
view showing the top of the furnace partially
broken away. Fig. 4is a view in end eleva-
tion. Fig. 5 is an end section in the plane of
the line A A of Fig. 1-looking toward the end
represented in Fig. 4. Fig. 6 is an enlarged
partial longitudinal section showing theparts
"1n the vicinity: of the point where the cru-
cible discharges inte the pressure-chamber.
Tig. 7 is a-horizontal section in the plane of
the line B B of Fig. 6. Fig. 8 is a transverse

- vertical section in the plane of the linie C C of

Fig. 6. Fig. 91s o partial transverse section
5 on the same plane-in which Fig. 8'is taken,
showing the seat of the valve which closes

the passage-way between the crucible and

the pressure-chamber, the valve being re-

moved. Tig. 10 is a horizontal section in the

i plane of the line D D of Fig. 6. Fig. 11isan

enlarged vertical section through the valve-

chamber and valves for regulating the dis--
charge of the pressure fluid irito the pressure-
chamber; and Fig. 12 is a partial transverse

section through the crucible, showing one of

its suryorting-ribs perforated to permit the

tree distribution of heat among the fire-

c}ﬁmbers located at the bottom of the cru-

cible.. : :

The casting-machine, including the cru-
cible and furnace or heating-chambers, is con-
veniently supported by a series of two-legged
pedestals, in the present instance four, (de-
noted by 1,2, 3,and 4.) Theseare connected
by suitable tie-rods, two of them being de- -
noted by 5 and 6, respectively, and capped by
shallow pans 7 and 8, to which superposed
standards 9, 10, 11, and 12 are bolted, the
bolts extending, preferably, through the
standards 9 10 11 12 and through the bottoms
of the shallow pans'7 and 8 and through
flanges at the tops of the pedestals 12 3 4.

The superposed standards 9 10-are so shaped
at their upper ends as to form suitable sup-
ports for the fire-chambers and crucible, the
latter being preferably ‘U-shaped in cross-
section and the fire-chambers arranged to fol-
low the curve of the exterior of the crucible
from beneath the bottom of the crucible to
the top, so as to completely enwrap the cru-
cible in flames'save only at the points where
the crucible is supported, . ‘

The crucible is denoted as a whole by 13.
It is formed of some suitable refractory ma-

terial, the particular material which I find it

advantageous to use being what is known in
the art as “ Dinasbrick.” Itissuitablylined
and is provided through its top or cover with-
a series of openings, in the presentinstance
five,(denoted by 14,15,16,17,and 18,) in com-
munication with the fire-chambers beneath
the crucible and through which the bars of
metal—in the present instance aluminium
alloy—are fed into the crucible to be melted.

The openings 14 to 18, inclusive, (see Fig.
3,) are provided with recesses 19 at their op-
posité ends fitted to receive with an easy s__lig-
ing fit the opposite ‘edges of the bars 20 of

"metal to be meited, leaving spaces between:

the opposite walls of the opénings and the
opposite sides of the bars, through which the
hot flame or gases from the fire-chambers es-
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cape, and in so doing heat the metal of the
bars 20 before they enter the hottest part of
the crucible.. S : T

- The cover of the crucible is preferably
made in sections, in the present instance
threesections,(denotel by 2122 23 )t::cscsee-
tions bheing provided with handles 24 for con-
venience in re.noving tiien to gain free access

to the interior of tae crucible. The cover-’

sections are free to lift under abnormal pres-
sures wiici may oceur fro v the explosion of

. accumulated gas or vapor in the fire-caa nber

£5

20

25

30

35

40

45

50

55

6o

or from any otazer cause, thus providing
against injur'y to the body of tiie crucible and
walls of tue fire-caamber. :

The crucible is provided at its front end
with an overflow-spout 25 for directing the
overflow of niolten metal, wiether it takes
place intentionally or from supplying t.e
mzetal bars or ingots to thecruciblefaster than

the n:olten metal is discharge:d into tie die or

mold at its rear end, into a sopper-like guide

"26. The latter has a wall 27, against wiaich

the stream of molten metal 1 v pingeson leav-
ing the spout 25, and an inclined bottom 28§,
on whici the metal falls fromn trne wall 27 anid
which serves to direct tize iolten metal under
a conparatively slow speed into the mold for
casting it again into ingots suitable for inser-
tion into tiie crucible. - . L

Tie mold for receiving the overflow metal

consists of a body 29, having vertical chan-

nels 30 forired in its face—in tie present in-
stance, tiree channels—said channels baving
a cross-section and a length corresponding to
the cross-cection and length of tre ingot 20.
This body portion of tiie mold is provided
with a ‘series of chambers 31 at its back,
through which water or otier cooling medium
is circulated by means of pipes 32 33, (sce
Fig. 4,) leading to a supply 34. (Indicatedin
Fig.3.) Thesaid body portionoftzemold is
supported on a slide 35,(see Fig.2,) mounted
on & suitable way 36 on a bracket at te front
of the machine, so that it may beslid trans-
versely to bring one or another of ti:e1old-
openings 30 into position toreceiveitscharge.
A handle 37 is applied to the side of the
body 29 for conveniénce in sliding it. .The
mold is completed by a cover 38, hung on the
bod;y 29 by means of a pair of links 39, so
that when dropped the cover will be held by
its own gravit; and the restraining influence
of the links snugly against the front of the
body 29, closing the mold openings or cavi-
ties, save onl7 at the top, and when the said
cover is lifted by the handle 40 the links 39
will force the cover away from the front of
the body 29, leaving the ingots free to drop
out. . . .
The cover 38 is, like the body 29, provided

" with-chambers 41 for the circulation of a

65

- cooling medium—water, for example—sup-

plied from the tank 34 through pipes 42 43.
(See Fig. 4.) - . :
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. The cover 38 projcets upwardly in front of
the discharge end of the hopper-like guide 26
to help direct the - olten metal into the molds
and carries ingot-extractors 44, one for each
r~old-cavits, the nose 45 of whi¢h projects
into the 1mold-cavity a short distance in a
downwardlr and inwardl;s slanting direction.
~ In operation the extractor when the cover
Is swung awa;" 6n its links first draws the
lower end of the ingot out of the mold-cavity
and then periits the ingot to drop under the
influénee of gravit;- free fror the nose 45 of
the extractor, thus removing the ingot from
the rrold-cavity simultancously with the
opening of the cover. _

- The spout 25 at the front of the crucible is
arranged to be raised and lowered to deter-
inine the point at which the overflow shall
take place by niaking a narrow opening in
the front of the cricible extending from the
top of the crucible to its bottoz and closing
this by means of the verticall; =sliding shank
54 of the spout 25, the said shank foriing
suitable overlapping wa; s 55 56.  (Sce Fig.
4.) - Thesaid shank has at one side a rack 57,
which engages a segivental gear 58, pivoted
at the end of the erucible-casing, the said

.70
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.gear being provided with a handle 60 for op-

erating the gear, and hence the sliding spout
25, so that the latter ma; draw the metal
from the bottom of the crucible or from any
desired level above the botto:a of the crucible.

The crucible 13 is supported on a-series of .
ribs or lugs 46, interposed between the bot-
toza and sides of the inctallic casing 47 and
the outer svrface of the bod;+ of the crucible,
the ribs or lugs 46 for:ving the walls of fire-
chazzbers 48 along the bottom and sides of
the crucible. '

“The ribs or lugs 46 are formed of suitable 10;
refractor7 taterial and preferabl7- arranged
in staggered order, 2s shown in Fig. 12, to
form intercoramunication between the'sev-
ceral{ire-chambers, so thet the heat ma;; equal-
ize itself throughoeut the length of the cruei- 110
ble.. The metallic cesing 47 is also prefer-
ably lined with refractory material 49, inte-
grod with lugs 46. ’

Trom the bottors of the fire-chambers

95

100

_passage-ways 50 lead to hollow subchambers 1715

51, into which the flames are directed through
horizontally-arranged cslinders 52, which
receive the flames from the nipples 53 of the
burners. '

The burner-c;linder 52, together with the 120

‘nipple 53 and the several coacting parts

which constitute the burner cormrplete, are
ounted tpon a bracket 61, which has a ver-
tically-sliding engagerent with the standard

62, pivoted to a support 63 on the pedestal 125
and capable of adjustirent toward and awaz
A{rom tEe -subchamber 51 by a transversel.-
elongated socket 64, through which a set--
screw 65 passes into a clip 66, also supported
by the pedestal. The bracket 61 may be se- 130

ORI
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cured in vertical adjustment on the standard
62 by means of a set-screw provided with a
hand-wheel 67 for operating it. (See Fig. 1.)
By this structure the burner may be swung
slightly away from the face of the subchar-

* ber 51, then lowered on the standard 62, and

10

5

* (indicated at 70.)
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‘metal vnder the inflzence

the burner started in operation, and when it
is burning well it may be raised onto the level
of the mouth of the subchamber 51 and
moved into close adjustment against said
subchamber, when the flame will shoot
through the subchamber and up throvgh the
U-shaped chambers around the sides of the
crucible. : '

The pipe for conveying gasolene.or other

stitable hydrocarbon to the burner ‘is- de-

noted by 68 and communicates with a pipe
69, (see Fig. 3,) leading to a.gasolene-tank,
‘LThavereferred above to the support for one
of the burners in connection with one of the
subchambers 51, leading to the fire-chamber
surrounding the crucible. It is to be under-
stood that these burners are to be located at
short intervals along the length of the cruci-
ble, one of the burners being preferably pro-
vided for each of the U-shaped fire-chambers
between the supporting-ribs 46, the gang of
burnérs for tine crucible illustrated in the
present case being six. -
The ecrucible 13 discharges the molten
> of gravity into a
flid-pressure chamber 71 through an open-
ing 72, arranged to bé closed by a valve 73.
The seat 74, on which the valve 73 rests,
projects a short distance into the chamber 71,

and the top and sides of the valve project be-

yond the valve-seat, leaving a space 75 be-
tween the valve and the inner end wall of the

pressire - chamber 71, within which the

molten metal will accamulate when the
chamber 71 is charged with metal from the
cracible, thereby forming an effective seal
against any escape of the fl::id past the valve-
seat into the crucible. This recess 75 is con-
tinzed around the opposite sides of the
valve-seat to the bottom of the valve by
means of a rib 75%, (see Figs. 8 and 9,) so
that a small amount of the metal is pocketed
between the valve and the outer margin of
its seat at each discharge of metal from the
chamber 71. T have found this a very ef-
fective means. of sealing the valve against
back flid-pressure, the seal being renewed
at every successive charge and preventing
all trouble from that sovrce. : ) )

The valve 73 is provided with a socket 76
on its back, thesaid socket being made

slightly flaring from its central portion to--

ward its outer ends, and in this socket there
is located a co :pling-piece—in the present in-
stance a_cylindrical piece 77—having . its
lower end 78 enlarged to ‘engage the lower
end of the socket-wall and having a bore ex-
tending downwardly from its upper end for

the reception of a coupling-pin 79, which, ex-
tends through the arm 80 of the valve-oper-
ating lever and into the coupling-piece 77 for
the pirpose of attaching the valve to the
arm 80 of the valve-operating lever. The
valve-operating lever is pivoted at S1 to a
verticallv-reciprocating slide 82, mo-'nted in
& cylindrieal dome 83, uprising from and hav-
ing its interior in communication with the
flid-press-re chamber 71. ,

A rod 84 is connected at its lower end with
th slide 82 and-extends wp through the top
of the dome 83, where it is provided with a
handle 85 for lifting the rod and slide 82, and
hence- the valve-operating lever and valve;
vpwardly in a direction parallel with the
valve-seat away from in front of the passage-
way .72 whenever it is desired to leave free
communication between the fluid-pressure

chamber 71 and the er:cible—as, for exam-

ple, for the purpose of drawing off the molten
metal, cleaning the interior, or to prevent

8

79

75

8o

85 .

breaking of the valve by the solidifying of -

the metal, if it be desirable to let the metal
solidify—as, for instance, when stopping at
night. )

The valve-operating lever 80 has also a le-

_9"‘0'

ver-arm 86 connected therewith, the upper .

end of which arm is provided with a trans-
verse pin 87, resting in the upwardly-open-
ing socket 88 in the end of a rod 89, ex-
tending horizontally throzgh the wall of the
dome 83 and provided with a bearihg 90 for
the purpose of rocking the arm 86, and hence
the arm 80, to throw the valve 73 away from
and toward its seat when desired. .-

When the valve is lifted by means of the
rod 84, as hereinabove described, the cross-
pin 87 on the lever-arm 86 is lifted o=t of its
socket 88, and when the valve is lowered
again the pin seats again in its socket and
may then be manipulated by therod 89.

The valve 73 with its socket 76 and coup-
ling-piece 77 are preferably made of some
s itable refractory material—such, for exam-
ple, as the Dinas brick above referred to—
anid ‘the metallic pin 79 is protected by the
coupling-piece from contact with the molten
‘alloy, which in the case of aluminiam alloy
will attack the iron and not only destroy the
iron, but will itself suffer deterioration from
the mixture. .

The shape of the socket in which the coup-
ling-piece 77 is located and the flat side of
the head 78 in proximity to the back of the
valve permit the valve to adj:st itself to its
seat and at the same time prevent it from
turning on the coupling-piece to any great
extent, SR b o

The top of the dome is provided with a

short tube 91, through w*ich an opening ex-
tends into communiestion with the interior
of the dome, the said tube being provided

95

100

iog

115

120

with a transverse diaphragm of glass or other -

suitable transparent substancg, so that the

r3o
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eye of the observer may determine the con-
dition of themetal in the fluid-pressure cham-
ber 71.

The top of the dome 83 also has connected
therewith the pipe 92, leading to a valve-
chamber 93, which valve-chamber is in com-
munication through a pipe 94 with a suitable
fluid-pressure supply, indicated at 95. (See
Fig. 3.) :

The fluid-pressure chamber 71, like the
crucible ‘13, is formed of suitable refractory
material, is U-shaped in cross-section, and is
spaced from the outer casing 96 (see Tig. 8)
by ribs 97, which forms the side walls of fire-
chembers communicating with the subcham-
ber 98, into wkich a burner discharges its

flames in the manner hereinbefore set forth-

in describing the crucible. :

‘A fluid-tight joint is formed between the
walls and cover of the fluid-pressure chamber
by providing the cover 71* with a depending
flange 71%%, (see Fig. 8,) which fits the inner
face of the upper part of the chamber-wall,
and locating an angle-iron 72* with one of its
branches ageinst the outer face of the upper
portion. cf the chamber-wall and its other

- flange egainst the'under side of the cover 71 *

. serting some sul

30

35

. material

. 40

45

50

and bolting thé said angle-iron in place, in-
itable packing material 73*
between the parts.” . - '

In proximity to the fluid-pressure chamber
71—in the present instance in alinement
therewith—TIlocate what I ampleased to term
the ‘“discharge-chember” 99. This cham-
ber, like the chamber 71, is U-sheped in cross-
section and is formed of suitable refractory

means of ribs 100, which form the side walls
of U-shaped fire-chambers communicating
with a subchamber 101, into which a burner

_similer to that hereinbefore referred to dis-

cherges its flame for the purpose of keeping
the material inthe discharge-chamber in the
fluid state. ‘The cover c¢f the. discharge-
chamber 99 is made fluid-tight at the joint
with the walls of the chamber in & manner

quite similar to that hereinabove described, -

referring to the fluid-pressure chamber.
The fluid-chamber 71 communicates with

‘the discharge-chamber 99 through & passage-

way 102 near its bottom, which passage-way

~is closed by a valvé 103, constructed and sup-

60

ported in & manner quite similar to the valve

73, hereinbefore described, and, like the valve

73, arranged to be sealed by the molten metal
within the discharge-chamber. . -

The valve 103, like the valve 73, is capable
of being positively lifted from its position in

front cf the passege-way 102 by means of an.
operating-tod 104, provided with a handle

105 and extending down through the top of
a doms 106 into connection with a slide 107,

“to which -the valve-supporting lever 108 is

hinged.

- The dome 1_06,' like the dome 83, is pro-

end spaced from the outer casing by.

'844,169

vided with a peep-hole 109 (see Fig. 3) and
also has connected therewith a pipe 110,
! leading to a low-pressure tank, (indicated by
111,) which tank 111 is also utilized to sup-
ply the pressure on the gasolene in the tank
70 by means of a communicating pipe 112.

The low-pressure fluid in the tank 111 is
conveniently supplied from the high-pressure
tank 95 through a pipe 113, provided with &
reducing-pressure valve (indicated at 114)
of any well-known or approved form.

The pipe 110, leading to the dome 106, is
provided with a check-valve 110* and with
a branch 115, in which there is located a
safety-valve of any well-known or approved
form for mainteining the pressure in the

i chamber 99 uniform when the metal accu-

mulates in the chamber 99 faster than it is
ejected therefrom.

The discharge-chamber 99 is provided
with a discharge-nozzle 116, lined with a suit-
able refractory material 117 and having con-
nected with its outer end the die or mold 118,
which determines the size and shape of the
cross-section of the continuous rod, plate, or
bar to be cast. In the present instance the
die or mold is shown removably attached to
the nozzle 116 by means of its screw-thread-
ed iniet end, which screws into the end of the
nozzle, thus permitting the die to be removed
at pleasure for change of size. '

The die or mold 118 is surrounded by &
cooling-chamber 119, which cooling-cham-
ber extends back around the discharge-noz-
zle 116, so that the die or mold 118; which is

“preferably formed of metal, may be kept cool
throughout its entire length or for a consid-
erable distance from the point where the
molten metal enters it. It isimportant that
the metal be cooled quickly on entering the
die or mold, and to this énd the cooling lig-
uid is caused to enter the cooling-chamber
.119 opposite the inlet end of the dis or mold,
which,. together with the extension of the
chamber 119 back toward the chamber 99 be-

to keep the inlet end of the die or mold where
the hot metal first touches it cool.

" The refractory lining 117 receives the mol-
ten metal from the discharge-chamber 99 and
protects the nozzle 116 until such a point has
been reached away from the chamber 99 as to

| admit of the convenient location of the cool-

ing-chamber 119, at which point the metallic
die or mold receives the molten metal and
cools it to a rigid condition. The cooling
medium enters the chamber 119 through
pipe 121 andflows from it through pipe 120,
leading to the water-tank, (indicated at 34,)
g pumip (indicated at 122) being-used in con-
necticn with the tank to keep the circulation
constant.

From the die or mold 118 the bar, plate, or
rod of metal, cooled sufficiently to be fairly
rigid, is received between rollers 123 124,

yond the inlet end of the die or mold, serves -

70
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which by their frictional grip on:the' bar and

10

I5

20

25

by the rate at which they are made to rotate
serve either to accelerate the passage of the
metal through the aie or mola 118 or to re-
tard it, as muy be required, to form the most
perfect casting,

Lhe rollers 123 and 124 for determining :

the speed at which the bar shall be cast are
mounted in vertically-adjustable boxes con-

trolled by set-screws 125 126, the boxes being |

held apurt by interposed springs 127. (See
kig. 1.) ‘Lhis proviaes means for locating
the space between the rollers in perfect aline-
ment with the die or mold 118 and also for
determining the pressure which the rollers
shall exert upon the bar or rod being cast,.
The rollers-123 124 are geared to rotate to-
gether by means of intermeshing gear 128, it
being understood that the corresponding
gear for the roller 124 is immediately under
the gear128. (Shownin Fig.3.) heroller

124 1s positively ariven by means of a spur-

gear 129 on the opposite end of its shaft,
which intermeshes with an intermediate spur-
wheel 130, which in turn is positively driven
by a spur-wheel 131 on a transverse shaft
132, (see Fig. 2,) which carries a bevel-faced
pinion 133 (see Fig. 3) in gear with a bevel-

- faced wheel 134, (see Fig. 2,) fixed to rotate
30

35

40
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50

55
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w

with a vertical shaft 135, mounted in suitable
bearings in the supporting-frame and pro-
vided with a bevel-taced pinion 136 on its
lower end in-mesh with a bevel-faced gear-
wheel 137, loosely mounted on the -arive-
shaft 138 and arranged to be locked to and
released from the shaft 138 by means of a
sliding clutch 139 under the control of the
clutch-operating lever 140.

The drive-shaft 138 is mounted in the ped-
estals of the machine and is provided with a
band-pulley 141, from which it receives mo-
tion from a source of power not shown,

The intermediate gear 130 (see Fig. 1)
hereinabove referred to is mounted on & le-
ver 142, fulerumed at 143 to the standard 12
and provided with an elongated curved slot
144, through which a set-screw 145 extends
into the standard 12 for the purpose of lock-
ing the lever, and hence the gear-wheel 130,
carried thereby,in position to intermesh with
the wheels 129 and 131 when for any reason
the said wheel 129 has been adjusted to a
new position or when it has been interchanged
for a wheel of greater or lesser diameter to
diminish or increase the rate of movement of
the rollers. To this same end the bearing of
the gear-wheel 130 on the lever 142 is made
to slide longitudinally on the lever and is
locked in its adjusted position by any well-
known or approved means.

The valve 73 for opening and closing com-
munication hetween the crucible and pres-
sure-chamber is  operated at regular inter-
vals, and the fluid-pressure is admitted to
cause the alloy to escape from the chamber

5

J 71 at regular intervals corresponding to the

i closing snd opening of the valve 73 by mceans
of controlling-valves in the chamber 93, as
follows: :

i The pipe 94 (see Fig. 11) leads from the

70

| high - pressure tank to the interior of the -

valve-chamber 93, and the pipe 92 leads from
the said valve-chamber to the interior of the
dome 83. An upper valve consisting of a
cylindrical barrel portion 146 and a reticu-
lated head 147 is arranged to slide in a seat
148 at the top of the valve-chamber and in a
seat 149,located in the valve-chamber at a
point intermediate the points where the
pipes 92 and 94 communicate therewith.

A lower valve, consisting of a cylindrical
barrel portion 150 and a reticulated upper
portion 151, is arranged to slide in a seat 152
In a part of the valve-chambeér below the
point where the pipe 92 communicates with
the interior of the valve-chamber.

The upper and lower valves are connected
by a central rod 153 and locked to move to-
gether by means of a nut 154 and jam-nut
155.

The valve-operating rod 156 is connected
with the barrel portion 150 of the lower valve
by means of an enlarged head 157, which is
permitted to move within the barrel 150 and
18 held normally at a position about midway
of the barrel by interposed springs 158 and
159. This attachment of the valve-operat-
ing rod 156 permits the rod to receive an ini-
tial impulse from the drive-shaft, which im-
pulse is received first upon the spring 158 or
159, according to the direction in which the
valve is moved, and which in turn is imparted
to the valve by the springs in the one or the
other of two opposite directions, thereby
avoiding undue strain upon the valve-seats
as the valve-operating rod is positively re-
ciprocated. : :

When the parts of the valve are in the po-
sition shown in Fig. 11, the pressure of the
fluid from the high-pressure reservoir is cut
off from the fluid-pressure chamber 71 by the

“barrel portion 146 of the upper valve, which
closes communication from the pipe 94 past
the seat 149 to the pipe 92, and the pressure-
chamber 71is open to the atmosphere through
the reticulated portion 151 of the lower valve.
This is the position which the parts assume
while the valve 73, which opens and closes
communication between the crucible and
fluid-pressure chamber 71,is opened and a
charge of the molten metal or alloy allowed to
flow under the influence of gravity from the
crucible 13into the fluid-pressure chamber 71.
Just as soon as the-fluid-pressure chamber 71
has received its charge the valve 73 is closed,
-and at this moment the valves under the con-
trol of therod 156 are lifted, closing communi-
cation past the seat 152 with the atmosphere
and opening communication between the
‘pipes 94 and 92 through the reticulated por-
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tion 147 of the upper valve, thereby adnit-
ting high pressure on the change ol molten
meial or alloy in the chamber 71 and forcing
it past the valve 103 into the discharge-cham-
ber 99 and thence into and through the mold
or die 118.

"The valve-operating rod 156 is recipro-
cated by means of-a lever 160, fulecrumed at
161 to the pan 7 and operated by a pitman
162, connected with an eccentric 163, fixed to
rotate with the drive-sha’t 138.

The valve 73 is opened and closed by means
of'a crank-arm 164 on a rock-shat 165, jour-
naled in a socket 166, mounted on the top of
the casing of the fluid - pressure chiamber,
o crank-arm 167 on the opposite end of the
rock-shaft 165 (see Fig. 1) being connected
by a rod 167* with a lever 168, (see Fig. 5,)
fulerumed ab 169 on a tie-rod and controlled
by & cam 170, carried by the drive-sha’t 138.

The stracture of the crucible and pressure-
chambers is such that the metallic casing,
which supplies the strength, is protected
from the intense heat and serves to hold the
refractory material securely in position.

The operation of the machine may be

briefly stated as follows: The bars or iggots |

90 having been inserted in the crucible 13
and the fires started, as soon as the crucible
is supplied with molten metal or alloy the
drive-sha/t 138 may be set in motion, and the
charges of molten metal will therecpon be re-
ceived into and forced {rom the fluid-pressure
chamber 71, as hereinbelore described. As
soon as the high pressure is removed from
the fluid-chamber 71 the valve 103 will
promptly seat itselt by back pressure and the
pressure under which the metal is to be
torced into the die will be maintained in the
discharge-chamber 99, causing the metal to
fow into and through the die or mold 118.
As soon as the bar, rod, or plate passes from
the end of the die or mold into position to be
gripped by the rollers 123 124 the latter may
be set in motion by throwing the clutch 139,
and the retarding or accelerating eflect of
these rollexs will (Tetermine the rate at which
the bar, rod, or plate shall be cast. 1f at any
time the molten metal in the crucible 13
reaches a point higher than is required for

_ the best results, the overflow will pass through
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the spout 25 and be recast, as hereinbelore
described.  When for any reason it is de-
sired to clear the crucible of molten metal,
the ‘spout 25 may be lowered andthe metal
from the crucible cast into bars or ingots in
form and size suitable for being again inserted

~into the crucible, when the casting process
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shall be again started.
What I claim is—
1. A casting-machine comprising a cruci-

ble, a die or mold through which the molien.

mass is to be passed, a fluid-pressure cham-
ber intermediate of the crucible and the die
or mold, means for admitting fluid under

the crucible.

844,169

pressure to the sald fluid-pressure chamber
1o force the molien mass through the die or
mold and means for controlling the speed of
the mass through the die or mold.

2. A cas.ing-machine comprising a cruci-
ble, a fluid-pressure chamber for receiving
the molien mass from the crueible, a die or
mold through which the mass to be casi 18
caused to pass, means for admiiting fluid un-
der pressure o the fluid-pressure chamber to
force the mass through the die or mold and
means for gripping the-cast ma’erial as 1t
leaves the die or mold to conirol the speed of
{he mass through the die or mold."

3. A casiing-machine comprising a cruci-
ble, a fluid-pressure chamber for receiving

mold through which the mass is caused to
pass, means for admitiing fluid under pres-

- sure into the fAluid-pressure chamber to force

the mass through vhe die or mold, rollers for
receiving the casi maerial as it leaves the die
or mold and means for regulaiing the speed
of the rollers and thereby conirolling the rate
o which the cast mass shall pass through the
die or mold.

4. A casiing-machine comprising a die or

_mold through which the macerial to be cast

is caused to pass, means for forcing the maie-
rial to be cast through the-die or mold, grip-
ping-rollers arranged to engage ihe casc ma-
terial as it leaves vhe die or mold and means
for determining the speed at which the grip--
ping-rolls shall rotate and thereby conirol-
ling vhe speed of the mass through the die or
mold. ~

5. A casiing-machine comprising a eruci-
ble, a fluid-pressure chamber, a discharge-
chamber, valves arranged to open-and close
commuaica’ion beiween the crucible and
fluid - pressure chamber and beiween the
fluid-pressure chamber and discharge-¢ham-
ber, a die or mold for receiving the mass from
the discharge-chamber, means for admiiting
the fluid under pressure into the fluid-pres-
sure chamber ai intervals and means for
maintaining pressure in the discharge-cham-
ber consiant.’ -

6. A casiing-machine comprising a eruci-

ble; a mold arranged to receive the meial x

overflowing from the crucible, a second mold
and means for conducting the meial into the
said second mold under pressure.- '
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7. A casiing-machine comprising a cruci-

ble, openings for admitting bars of metal of &
predecermined size and shape into the eruci-
ble to be melied, a mold, means for conduct-
ing the molien mnial from the crucible and
discharging it into the mold under pressure
and anosher mold having #s cavity gorre-
sponding in cross-section to the opening for
the admission of bars into the crucible, the
lasi-named mold being arranged to receive
the molien mass which may overflow from
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8. In a casting-machine, the combination
with the crucible and a fluid-pressure cham-
ber in communicaiion therewith, of a valve
for opening and closing communicaiion be-
tween the crucible and fluid-pressure cham-
ber, the said valve being projecied beyond its
seat to form a recess between it and a pari of
the wall of the chamber for receiving the
molten mass to form a seal between the valve
and its seat during the discharge of the metal
from the fluid-pressure chamber. C

9. The combination with the crucible hav-
ing a cover provided with openings for the re-
ception of ingots, said openings being shaped
to leave open spaces between their walls and
the sides of the ingots, of a crucible-support
spaced from the crucible to form fre-cham-
bers, the said fire-chambers being in commu-
nication with the openings. -

10. The combination with the crucible and
fluid-pressure chamber, of a valve for open-
ing and closing communication between the
crucible and fluid-pressure chamber, means

for rocking the valve on its seat and méans

for lifting the valve bodily in a direction par- |
: discharge-chamber and means for transmit-

allel with its seat.

11, The combination with a crucible, of a
fluid-pressure chamber, a valve for opening
and closing communication between the two,
a valve-operating rod and a refractory coup-
ling-piece arranged to connect thé valve-lift-
ing rod with the valve and at the same time
protect the rod from contact with the molten

metal.

12. The combination with the crucible and
fluid-pressure chambers and a valve for open-
g and closing communication between the
two, of a valve-operating rod and a piece of
suitable refractory material for connectino
the valve, the said valve having a lmite
rocking movement on the pieze of refractory
material. to permit it to adjust itself to ifs
seat.

13. The ,combination with the crucible,

fluid - pressure’ chamber,” die or mold and

means for controlling the speed of the casting |
from the die or mokf, of a drive-shaft, means i
connested with the drive-shaft for controlling j
the flow of metal into and through the die or |
mold and mechanism for connecting the said

means for controlling the speed of the casting |

with and disconnecting it from the drive-
shaft at pleasure.

14. The combination with the crucible and
discharge-chambers and means for transmit-
ting the metal from the crucible to the dis-
charge-chamber, of means for conducting
fluid under pressure to the discharge-cham-
ber and an escape-valve in connestion with
the discharge-chamber for maintaining the
fluid-pressure in said chamber constant,

15. The combination with the crucible, the
fluid-pressure chamber and the discharge:
chamber, of means for admitting fluid at in-
tervals into the fluid-pressure chamber under
high pressure and me-ns for admitting fluid
to the discharge-chamber constantly under
low pressure. : .

16. The combination with the crucible pro-
vided with an overflow lip or conduit, of a
mold for receiving the overflow metal, and
means for adjusting the overflow lip or con-
duit vertically with respect to the crucible to
cause the metal to overflow at a higher or
lower level at pleasure..

17. The combination with the crucible and

ting fluid from the crucible to the dissharge-
chamber, of a die or mold for receiving the

-metal from the discharge-chamber, the said

discharge-chamber being provided with s
projestion of suitable refractory material for
directing the metal to the metallic die or
mold and means for maintaining a cooling
medium around szid projection and metallic
die or mold whereby the inlet end of the die
or mold is kept cool.

18. The combination with the fluid-pres-
sure chamber provided with a cover having
depending flanges in position tc engage the
inner faces of the walls of the chamber, of
angle-iron pieces sécured to the ‘cover with
one flange engaging the outer face of the walls

-of the crucible.

+ In testimony that I claim the foregoing as
my invention I have signed my name, in
presence of two witnesses, this 20th day of

June, 1902. :
WILLIAM A. McADAMS.
Witnesses:
Frepx. HaynEs,
-HeNRY THIEME.
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