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UNITED STATES 
WILLIAM A. McADAMS, 

PATENT OFFICE. 
OF NEW YORK, N. Y. 

CASTING-MACH NE. 

No. 844.69. Specification of Letters Patent. Patented Feb. 12, 1907. 
Application filed June 21, 1902. Serial No.il 2,646. 

To (till uthon, it inctly conce7"n: the passage-way between the crucible and 
Beit known that I, WILLIAM A. MCADAMs, the pressure-chamber, the valve being re 

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 specification. 

Mly 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 those for form 
ing the metal in a continuous bar or rod and 
for casting other metals than aluminium alloys. 
My invention contemplates 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 Rodie or 
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section of the same. 
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in the vicinity of the point where the cru 

mold by fluid-pressure in such a manner as 
to maintain a continuous outgoing strealm 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 interruption 
produced by the stopping of the machine. 
My invention further contemplates 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 share that they may be 
again introduced into the furnace to keep up 
the supply of molten metal. 
A practical embodiment of my invention 

is retresented in the accompanying draw 
ings, in which- s 

Figure 1 is a view of the machine in side 
elevation. Fig. 2 is a longitudinal vertical 

Fig. 3 is a top plan 
view showing the top of the furnace partially 
broken away. Fig. 4 is a view in end eleva 
tion. Fig. 5 is an end section in the plane of 
the line AA of Fig. I looking toward the end 
represented in Fig. 4. Fig.6 is an enlarged 
partial longitudinal section showing the parts 
cible discharges into the pressure-chamber. 
Fig. 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 line C C of 

55 
Fig. 6. Fig. 9 is a partial transverse section 
on the same plane in which Fig. 8 is taken, 
showing the seat of the valve which closes 

moved. Fig. 10 is a horizontal section in the 
plane of the line DD of Fig. 6. Fig. 11 is an 
enlarged vertical section through the valve 
chaniber and valves for regulating the dis-, 
charge of the pressure fluid into the pressure 
chamber; and Fig. 12 is a partial transverse 
section through the crucible, showing one of 
its surorting-ribs perforated to permit the 
1ree distribution of heat among the fire 
chambers 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.) These are 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 
SEGid 9, 10, 11, and 12 are bolted, the 
bolts extending, preferably, through the 
standards 910 1112 and through the bottoms 
of the shallow pans 7 and 8 and through 
flanges at the tops of the pedestals 1234. 
The superposed standards 910 are so shaped 

o 
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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 fornied of some suitable refractory ma 
terial, the particular material which I find it 
advantageous to use being what is known in 
the art as “Dinas brick.’ It is suitably lined 
and is provided through its top or coyer with 
a series of openings, in the presentinstance 
five, (denoted by 14, 15,16, 17, and 18,) incom 
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 
posite ends fitted to receive with an easy slid 
ing fit the opposite edges of the bars 20 of metal to be melted, leaving spaces between 
the opposite walls of the openings 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. 
The cover of the crucible is preferably 

5 made in sections, in the present instance 
three sections,(denoted by 212223,)tiesc sec tions being provided with i.andles 24 for con 
venience in removing then to gain frce access 
to the interior of the crucible. Tie cover 

to sections are free to lift unier abnormal pres 
sures which may occur froni tile explosion of 
accumulated gas or vapor in the fire-chaber 
or from any other cause, tilus providing 
against injury to the body of tile crucible and 

5 walls of the fire-chamber. . . 
The crucible is provided at its front end 

with an overflow-spout 25 for directing the 
overflow of nolten retal, wictiter it takes 
place intentionally or fro.a supplying tie 

20 metal bars or ingots to tie crucible faster than 
the molten metal is disciharge: into the die or 

26. The latter has a wall 27, against Wiich 
the streau of inolten netal inpinges on leav 

25 ing the spout 25, and an inclincd bottom 28, 
on which tie metal falls from tie wall 27 ani 
winich serves to direct tie incoltenmetal under 
a comparatively slow speed into the mold for 
casting it again into ingots suitable for inser 

3o tion into tie crucible. or 
Tie mold for receiving the overflow metal 

consists of a body 29, having vertical chan 
nels 30 formed in its face in the presentin 
stance, three channels-said cihannelsiaving 

35 a cross-section and a length corresponding to 
the cross-section and lengtin of tie ingot 20. 
This body portion of tie mold is provided 
with a series of chanibers 31 at its back, 
through which waterior othercooling edium 

4o is circulated by means of pipes 3233, (see 
Fig. 4) leading to a supply 34. (Indicated in 
Fig. 3.) The said body portion of taenold is 
supported on a slide 35, Csee Fig.2,) incounted 
on a suitable way 36 on a bracket at the front 

45 of the machine, so tihat it may be slid trans 
versely to bring one or another of the aroli 
openings 30 into position to receiveitscharge. 
A handle 37 is applied to the side of the 

body 29 for convenience in sliding it. The 
5o mold is completed by a cover 38, hung on the 

body 29 by means of a pair of links 39, so 
that when dropped the cover will be held by 
its owngravity and the restraining influence 
of the links snugly against the front of the 
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The cover 38 projects upwardly in front of 
thc discharge end of the hopper-like guide 26 
to help direct the "olten retal into thenolds 
and carrics ingot-extractors 44, one for each 
: old-cavit, the nose 45 of which projects 
into the old-cavit a short distance in a 
downwardl and inwardly slanting direction. 

In operation the extractor when the cover 
is swung awa. Ön its links first draws the 
lower end of the ingot out of the viold-cavity 
ang then pcr; its tle ingot to drop under the 
influence of gravit free fror the nose 45 of 
the extractor, thus re-roving the ingot from 
the Rold-cavit simultaneously with the 
opening of the cover. 
The spout 25 at the front of the crucible is 

arranged to be raised and lowered to deter 
Fine the point at which the overflow shall 
take place by naking a narrow opening in 
the front of the crucible extending from the 
top of the crucible to its botto: and closing 
this by leans of the verticall-sliding shank 
54 of the spout 25, the said shank foriting 
suitable overlapping was 55 56. (Sce Fig. 
4.) Thc said shank has at one side a rack 57, 
which cngages a segrental gear 5S, pivoted 
at the clid of the crucible-casing, the said 
gear being provided with a landle 60 for op 
erating the gear, aid hence the sliding spout 
25, so that thc latter a draw the metal 
from the botto: of the crucible or froin any 
desired level above the botto: of the crucible. 

o 
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Thc crucible 13 is supported on a series of . 
ribs or lugs 46, interposed between the bot 
torn and sides of theiretallic casing 47 and 
the otter strface of the body of the crucible, 
the ribs or lugs 46 for:ring the walls of fire 
chainbers AS along the botton and sides of 
the cricible. 
The ribs or lugs 46 are fortined of suitable 

refractory raterial and preferably arranged 
in staggered order, as shown in Fig. 12, to 
for in interconnaunication between the sev 
eral fire-chairbers, so that the heatrinaequal 
ize itself throughout the length of the crici 
ble. The retallic casing 47 is also prefer 
ably lined with refractory material 49, inte 
gral with lugs 46. . 

lfroz: the bottons of the fire-chambers 
passage-ways 50 lead to hollow subchanbers 
51, into which the flailes are directed through 
horizontally-arranged clinders 52, which 
receive the flames from the nipples 53 of the 
borners. 
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The burner-clinder 52, together with the 20 
ple 53 and the several coacting parts 
ich constitute the burner corrplete, are 

mounted upon a bracket 61, which has a ver 

55 body 29, closing the in old openings or cavit 
ties, save only 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 tically-sliding engagement with the standard 

6o out. - . 62, pivoted to a support 63 on the pc.dcstal 125 
The cover 38 is, like the body 29, provided and Ele of adjustment toward and awaii 

with chambers 41 for the circulation of a froin the subchanaber 51 by a transverscl 
cooling medium-water, for example-sup- elongated socket 64, through which a set 

- plied from the tank 34 through pipes 42 43. screw 65 passes into a clip 66, also supported 
65 (See Fig. 4.) by the pedestal. The bracket 61 may be see T3o 

mold at its rear end, into a iiopper-like guide 
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cured in vertical adjustment on the standard the reception of a coupling-pin 79, which ex 
62 by means of a set-screw provided with a tends through the arm 80 of the valve-oper 
hand-wheel 67 for operating it. (See Fig. 1.) ating lever and into the coupling-piece 77 for 
By this structure the burner may be swung the pirpose of attaching the valve to the 
slightly away from the face of the subchair- arm 80 of the valve-operating lever. The 
ber 51, then lowered on the standard 62, and valve-operating lever is pivoted at 81 to a 

O 

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 
subchalaber, when the flame will shoot 
U-shaped charybers around the sides of the 
crucible. ... " 

The pipe for conveying gasolene or other 
suitable hydrocarbon to the burner is de 
noted by 68 and communicates with a pipe 
69, (see Fig. 3) leading to a gasolene-tank, 
(indicated at 70.) 

surro inding the crucible. 
25 

vided for each of the U-shape 

35 
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‘I have referred above to the support for one 
of the burners in connection with one of the 
subchambers 51, leading to the fire-chamber 

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 Fry ro 

- fire-chambers 

between the Supporting-ribs 46, the gang of 
birners for the cricible illustrated in the 
present case being six. - 
The crucible 13 discharges the molten 

metal under the influence of gravity into a 
fluid-pressure chamber 71 through an open 
ing 72, arranged to be 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 accumulate when the 
chamber 71 is charged with metal from the 
cricible, thereby forming an effective seal 
against any escape of the fluid past the valve 
seat into the crucible. This recess 75 is con 
tinied 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. I have found this a very ef 
fective means of sealing the valve against 
back flid-pressire, the seal being renewed 
at every successive charge and preventing 
all trouble from that sorce. . 
The valve 73 is provided with a socket,76 

on its back, the said socket being made 
slightly flaring from its central portion to 
ward its outer ends, and in this socket there 
is located a copling-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 

vertically-reciprocating slide 82, monted in 
a cylindrical dome 83, uprising from and hav 
ing its interior in communication with the 
fl.id-pressire chamber 71. 

7 o 

75 A rod 84 is connected at its lower end with 
through the subchamber and up through the the slide 82 and extends up 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, 
upwardly in a direction parallel with the 
Valve-seat away from in front of the passage 
way 72 whenever it is desired to leave free 
comminication between the fl.id-pressure. 
chamber 71 and the cr:cible-as, for exam 
ple, for the pirpose of drawing of the molten 
metal, cleaning the interior, or to prevent 
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 

ver-arm 86 connected therewith, the upp 
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 thro:gh the wall of the 
dome 83 and provided with a bearing 90 for 
the pirpose 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 out of its 
socket 88, and when the valve is lowered 
again the pin seats again in its socket and 
may then be manipulated by the rod 89. 
The valve 73 with its socket 76 and coup 

ling-piece 77 are preferably made of some 
sitable refractory material-Sich, for exam 
ple, as the Dinas brick above referred to - 
and the metallic pin 79 is protected by the 
coupling-piece from contact with the molten 
alloy, which in the case of aluminium 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 Ist itself to its 
seat and at the same time prevent it from 
trning on the coupling-piece to any great 
extent. - 

The top of the dome is provided with a 
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short tuba 91, through wich an opening ex 
tends into communication with t e interior of the dome, the said tube being provided 
with a transverse diaphragm of glass or other 
suitable transparent substance, so that the 
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4. 
eye of the observer may determine the con 
dition of the metal 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 Fig. 8) 
by ribs 97, which forms the side walls offire 
chambers communicating with the subcham 
ber 98, into which a burner discharges its 
flames in the manner hereinbefore set forth 

. 2C) 

25 

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 against the outer face of the upper 
portion of the chamber-wall and its other 
flange against the under side of the cover 71* and bolting thé said angle-iron in place, in 
serting some suitable packing material 73* 

35 

material and spaced from the outer casing by. 

45 

between the parts. - In proximity to the fluid-pressure chamber 
71-in the present instance in a linement 
there with-Ilocate what I am pleased to term 
the 'discharge-chamber' 99. This cham 
ber, like the chamber 71, is U-shaped 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 
similar to that hereinbefore referred to dis 
charges its flame for the purpose of keeping 
the material in the discharge-chamber in the 
fluid state. The cover of the discharge 
chamber 99 is made fluid-tight at the joint 
with the walls of the chamber in a manner 
quite similar to that hereinabove described, 
referring to the fluid-pressure chamber. 
The fluid-chamber 71 communicates with 

the discharge-chamber 99 through a passage 
102 near its bottom, which passage-way W8, 

is by a valve 103, constructed and sup 
ported in a 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 passage-way 102 by means of an 
operating-rod 104, provided with a handle 
105 and extending down through the top of 
a dome 106 into connection with a slide 107, to which the valve-supporting lever 108 is 
hinged. 
The dome 106, like the dome 83, is pro 
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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 
411) 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 a 
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 maintaining the pressure in the 
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 
ediniet 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 a 

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 is important that 
the metal be cooled quickly on entering the 
die or mold, and to this end the cooling liq 
uid is caused to enter the cooling-chamber 
119 opposite the inlet end of the die 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 and flows from it through pipe 120, 
leading to the water-tank, (indicated at 34,) 
a pump (indicated at 122) being used in con 
nection 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 
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which by their frictional grip on the bar and 
by the rate at which they are made to rotate 
serve either to accelerate the passage of the 
metal through the die or mold 118 or to re 
tard it, as inlay be required, to form the most 
perfect casting. 

IO 

25 

The 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 apart by interposed springs 127. (See 
Fig. 1.) This provides means for locating 
the space between the rollers in perfect aline 
lment with the die or Imold 118 and also for 

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 gear 128. (Shown in Fig. 3.) The roller 
124 lS positively driven 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 

35 
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with a vertical shaft 135, mounted in suitable 
bearings in the Supporting-frame and pro 
vided with a bevel-faced pinion 136 on its 
lower end in mesh with a bevel-faced gear 
wheel 137, loosely mounted on the drive 
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 a le 
wer 142, fulcrumed 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 between the crucible and pres 
sure-chamber is operated at regular inter 
vals, and the fluid-pressure is admitted to 

5 

71 at regular intervals corresponding to the 
closing and opening of the valve 73 by means 
of controlling-valves in the chamber 93, as 
follows: - 

The pipe 94 (see Fig. 11) leads from the 
high-pressure tank to the interior of the 
Valve-chamber 93, and the pipe 92 leads from 
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 determining the pressure which the rollers p pOInts e 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-chambér 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 
is held normally at a position about midway 
of the barrel by interposed springs 158 and 
159. This attachment of the valye-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 71 is 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 13 into 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 the rod 156 are lifted, closing communi 
cation past the seat 152 with the atmosphere 
and opening communication between the 65 cause the alloy to escape from the chamber pipes 94 and 92 through the reticulated por 

the said valve-chamber to the interior of the 
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tion 147 of the upper valve, thereby admit 
ting high pressure on the change of molten 
metal 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, fulcrumed at 161 to the pan 7 and operated by a pitman 
162, connected with an eccentrie 163, fixed to 
rotate with the drive-shat 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 chamber, 
a 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,) 
fulcrumed at 169 on a tie-rod and controlled 
by a cam 170, carried by the drive-shat 138. 
The structure 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 ingots 
20 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-shaft 138 may be set in motion, and the 
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charges of molten metal will thereupon be re 
ceived into and forced from the fluid-pressur 
chamber 71, as hereinbefore described. As 
soon as the high pressure is removed from 
the fluid-chamber 71 the valve i03 will 
promptly seat itself by back pressure and the 
pressure under which the metal is to be 
forced into the die will be maintained in the 
discharge-chamber 99, causing the metal to 
flow 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 123124 the latter may 
be set in motion by throwing the clutch 139, 
and the retarding or accelerating effect of 
these rollers will determine the rate at which 
the bar, rod, or plate shall be cast. If 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 hereinbefore 
described. When for any reason it is de 
sired to clear the crucible of molten metal, 
the spout 25 may be lowered and the 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 

55 or mold, means for admitting fluid under the crucible. 

shall be again started. 
What I claim is - 1. A casting-machine comprising a cruci 

ble, a die or mold through which the molten 
mass is to be passed, a fluid-pressure cham 
ber intermediate of the crucible and the die 

844,169 

pressure to the said fluid-pressure chamber 
to force the moleen mass through the die or 
mold and means for controlling the speed of 
the mass through the die or mold. 2. A casing-machine comprising a cruci 
ble, a fluid-pressure chamber for receiving 
the molten mass from the crueible, a die or 
mold through which the mass to be cast is 
caused to pass, means for admitting fluid un 
der pressure to the fluid-pressure chamber to 
force the mass through the die or mold and 
means for gripping the cast maerial as it 
leaves the die or mold to control the speed of 
the mass through the die or mold. 3. A casing-machine comprising a cruci 
ble, a fluid-pressure chamber for receiving 
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the molten' mass from the crucible, a die or 
mold through which he mass is caused to 
pass, means for admitting fluid under pres 
sure into the fluid-pressure chamber to force 
the mass through the die or mold, rollers for 
receiving the cas, maierial as it leaves the die 
or mold and means for regulating the speed 
of the rollers and thereby controlling the rate 
at which the cast mass shall pass through the 
die or mold. 

4. A casing-machine comprising a die or 
mold through which the maerial to be cast 
is caused to pass, means for forcing the mate 
rial to be cast through the "die or mold, grip 
ping-rollers arranged to engage the cast ma 
terial as it leaves the die or mold and means 
for determining the speed at which the grip 
ping-rolls shall rotate and thereby control 
ling he speed of the mass through the die or 
mold. 

5. A casing-machine comprising a cruci 
ble, a fluid-pressure chamber, a discharge 
chamber, valves arranged to open- and close 
communication beween the crucible and 
fluid-pressure chamber and between the 
fluid-pressure chamber and discharge-cham 
ber, a die or mold for receiving the mass from 
the discharge-chamber, means for admitting 
the fluid under pressure into the fluid-pres 
sure chamber a intervals and means for 
maintaining pressure in the discharge-cham 
ber constant. w 

6. A casing-machine comprising a cruci 
ble, a mold arranged to receive the metal 
overflowing from the crucible, a second mold 
and means for conducting the metal into the 
said second mold under pressure. 
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7. A casting-machine comprising a cruci 
ble, openings for admitting bars of metal of a 
predetermined size and shape into the cruci 
ble to be melted, a mold, means for conduct 
ing the molten mrial from the crucible and 
discharging it into the mold under pressure 
and another mold having its cavity porre 
sponding in cross-section to the opening for 
the admission of bars into the crucible, the 
last-named mold being arranged to receive 
the molten 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 communication therewith, of a valve 
for opening and closing communication be 
tween the crucible and fluid-pressure cham 
ber, the said valve being projected beyond its 
seat to form a recess between it and a part 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. 

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 fire-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 
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 the 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 
ing and closing communication between the 
two, of a valve-operating rod and a piece of 
suitable refractory material for connecting 
the valve, the said valve having a limited 
rocking movement ori the piece of refractory 
material, to permit it to adjust itself to its 
Seat. 

13. The combination with the crucible, 

from the die or mold, of a drive-shaft, means 
connected with the drive-shaft for controlling 
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 
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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 connection 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 disgharge 
chamber, of means for admitting fluid at in 
tervals into the fluid-pressure chamber under 
high pressure and me sins for admitting fluid 
to the discharge-chamber constantly under 
low pressure. M 

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 
discharge-chamber and means for transmit 
ting fluid from the crucible to the discharge 
chamber, of a die or mold for receiving the 
metal from the discharge-chamber, the said 
discharge-chamber being provided with a 
projection of suitable refractory material for 
directing the metal to the metallic die or 
mold and means for maintaining a cooling 
medium around said 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 
inner faces of the walls of the chamber, of 
angle-iron pieces secured to the cover with 
one flange engaging the outer face of the walls 
of the crucible. 
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depending flanges in position to engage the 9o 

w : In testimony that I claim the foregoing as 95 fluid-pressure chamber, die or mold and my invention I have signed my name, in 
means for controlling the speed of the casting presence of two witnesses, this 20th day of 

WILLIAM. A. MCADAMS. 
Witnesses: 

FREDK. HAYNES, 
HENRY THIEME. 


