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To all w?wm uﬁ ma J concern:

a machine for formmfr dense castings hevmn'

faces of such smoothness that the oasmnwe'
'_"suoh metal is compressed, and thereby corn-

will not need to be subjected to the usual op-

erations of planing, turning, &e. ., butcan be-
used and assembled with other parts with the.

bearing-surfaces in the condition in which

they come from the molds and under condi-
tions where exceptionally well-finished bear-
~ ing-surfaces are required in order to permit
 the proper movement of parts upon one an- |
other. This result I attain by employing a
casting-machine so eonetl ucted and capable
of opelatmﬂ' in such a manner as to condense
the molten metal most perfectly during the
making of the ecasting and before the. comple-.__
tion thereof I heve found that the best re-
sults can be secured by producing a vacuum

in the mold into which the metal is to be

~ poured and then foreing molten metal under

| 0
335

45

- pressure into the exheusted mold until the |
mold is completely filled. When castings are
- formed in this way, all of the spaces. and Cor-
- ners of the mold, no matter how small they

‘may be, are oompletely filled by the molten

metal forced thereinto, and the casting cor-
responds exactlyin eontour tothemold, every
minute projection or mdenta,tlon in Wthh is

reproduced perfectly as an 1ndentatlon or |

projection in the finished casting, no matter
how complex the patteru to be 1eprodueed
may be. Moreover, in every case castings
formed in this manner are of a dense, homo-
geneous, and exceedingly fine erystalline

etrueture throughout. The molten metal may
‘be delivered to the mold in many ways; but
I prefer toinject it into the same under high

pressure, so that the stream will be fomed
nolently into every portion of the mold. In

the present case I have employed for this pur-
- pose mold-filling means operating, substan-

.i 50

tially, as a fmee -pump, 1n which a plunger of
relatively large diameter exerts at the proper
time a v1olent pr eseme upon a column of mol-

o ten metal thh is 1nJeeted 1uto the mold

Be it known that I, CURTIS II VEEDER a
citizen of the United Stetes residing in Ha,l t-
ford, in the county of Ha,rtford and State of -
Oonneetlout have invented eertain new and
useful Improvemente in Casting-Machin es, of
‘which the following is a speolﬁeehon
This invention rela,tes to casting-m aehmes,'-‘
- and has for its main object the provision of

‘through a relatively small opemo and hence
ata hlgh velocity.. The pressure oxer ted upon 55
‘the column of molten metal should; of course;
be such as to assure the filling of the mold |
before such pressure is removed After the

- { mold has been filled in vacuo I deem it desir-

able to still further condense the metalin the 6o
mold before the casting eoole and a suitable

compressing force: may be exerted upon the
metal for th1s purpose. The mannerinwhich

densed, is immaterial so 1onﬂ' as the metal is 65
eondensed to the desired extent i but I deem
it preferable to ‘make use of a casting:com-
'pressor which will opelate directly npon and

| against the metal in the mold and will not

only compress the metal therein, but also cut 7o
off -the supply to the mold after the latter has
been filled. Hence not only does the casting-

compressor serve as a means for compressing

I"end condensing the metal of the casting, but |

:1t aleo forms a means for positively interrupt- 4 g

ing communloatmn between the mold and the

sou urce from which the supply of molten metal
is taken, and thus the length of the sprue

formed in the ingate or sprue-hole ma,y be

-*poSItwely govemed - 8a
In order that the several opelatlons of fill-

mg and exhausting the mold and compress-

i ing the metal of the casting may be performed
I to the best edvanteﬂ'e, I have shown herein

‘avacuum-chamber in which the mold may be 85
mounted, and this mold will plefera,bly be
movable within the vacuum-chamber in one

| or several directions, as may be desired.

In the drawings acecompanying and forms-
‘ing part of this application, Figure 1is a plan go

of . g casting-machine embodymﬂ' my present
invention, an air-pump and means for ex-
hauetmﬂ' the mold being indicated by dotted

" lines. FJ.D' 2 is a side elevatwn of said cast-
-ino'-ma,ehme ~ Fig. 8isa central vertical lon- g
'- U‘ltu dinal section of the same, illustrating the
pomtlons of the parts when communication
between the mold and the mold-filling means
1sinterrupted. - Fig. 4 is a similar view illus- |
trating the pomtwns of the parts during the 106
-_ﬁllmﬂ* of the mold with metal. Fig. 5isa de-
tail 111ustratm0' in elevation one end of the
mold. Tig. 6 is a detail illustrating in lon-

‘gitudinal seotion a casting formed by’ the ma-




- ¢chine.

10

-
- am

2

‘Fig: 7 is an enlarged detail of a por-
tion of the mold and the casting-compressor,

1llustrating the positions of the parts at the
end of the mold-filling operation and before
the compression of the metal in the mold be-
ging, TFig.8isasimilar viewshowing the po-

sition of %ald compressor at the end of its

compressiiig stroke. TFig. 9 is an enlarged

sectional elevation of the vacuum- ch@mbel -

and the mold, thé section being taken in line
9 9, Fig. 3, lookmn' in the direction of the
ATTOW: -

Similar characters deswnate hke pmts in

all the figures of the dlawuws
In the present case 1 have 1llustrated asim-

ple type of mechanism for carrying my inven-

tionh into effect, and while all of the pr mclpal

. parts will usually be so organized as to codp-

20

30

erate with one another and will preferably be
power-operated, yet the primary source of
power from which their movements are de-
rived may be a hand-wheel, such as is ShOWIl
in the drawings.

The several operative parts of the maehme
will be mounted, ordinarily, on a suitable

framework, xwhich may be of the type indi-
cated herein by A, and on this framework a |
- shaft 2, havingahand-wheel 3, may be mount-
ed in suitable bearings 44. FKrom this shaft

connection may be made in any desired man-

- nertosuch of the parts as it is desirable to op-

erate theretfrom, and these parts will usunally

~embody those devices by means of which the

35
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flow of molten metal 1s controlled and the

compression of the metalin the mold effected

after the latter has been filled.

Ordinarily a casting-machine unbodymcr'
my invention will havea melting-pot for melt-

means for

ing and containing molten metal
supplying the m'olten metal from such pot to
a mold and for controlling the flow of the

metal, a mold positioned to receive at the

proper time a charge of this molten metal, a
vacuum - chamber and exhausting means
therefor for exhausting the air from ‘the mold
before the molten metal is supplied thereto,
a casting-compressor for compressing and con-
densing the metal of the casting while in the
mold, and means for timing the mold-filling
and casting-compressing. operations, so that

“they will always take place in proper order;

but in some forms of my improved casting

- mechanism one or more of these elements may

535

be dispensed with and the operation of form-.

ing dense and homogeneous castmﬂs SUCCESs-
fully practiced.

In the present case the framework A sup-

~ ports a melting-pot of any suitable type, such

6o

as M, said melting-pot being in this case a

two- pmt one having a ﬁue 5 leading there-

- from, the contents of the melting-pot proper,

which is designated by m, being kept hot or-
In the construction |

dinarily by a gas-jet.

shown herein the melting-pot or melting-tank
m has a well 6, from which a passage 7 leads
- to a chamber 8 having two openings leading
One of theqe openings 1s indi-

therefrom.

!

b
i
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cated herein by 8’ and is intended to réceive
molten metal from the tank M at a point con-
siderably below the surface of the metal and
keep the chamber 3, the passage 7, and the
well 6 filled with the molten metal. 'The other
opening, which is designated by 10, serves as
an outlet through which the metal may be
delivered to the mold at each operation. The

chamber 8in the present case is formed partly

within and partly without the melting-pot, a
nipple, such as 12, being secured to the melt-
ing-pot m in the construction shown and be-

ing so shaped internally as to contain a por-
1 tion of the valve-chamber 8 and also the dis- -

charge-opening 10. 'This nipple is securely
fastened to the melting-tank by a tight joint

and forms the discharge-nozzle thereof.

~For the purpose of controlling the flow of
molten metal I prefer to mount within the
valve-chamber 8 and the openings 8" and 10 a
valve device, (designated herein in a general

way by V.) This valve device may be so con-

structed as not only to close the opening 10,
but also to serve for controlling _communica-
tion through the passage 8 with the main
body of metal in the melting-tank, and when
so constructed as to accomplish both of these

results constitutes a double-action valve.

‘For the purpose of supplying a charge of
metal to the mold I prefer to make use of mold-

filling means embc}dgﬂ111*ﬂP a member which

will act upon the metal in such a manner as

to force the molten charge under high pres-

sure into the mold, and thus assure the filling
of all cornersthereof. Ordinarily a plunger,
such as p, will work in the well 6 and when
depressed will cause the metal to be injected
in a small column or stream into the mold,

the plunger and its coaecting parts ope_latmfr
in this case substantially as a force-pump.

- The mold into which the metal is to be de-
livered may be of any suitable type and may
be mounted in any proper manner for coop-
eration with the other parts; but in this con-
struction the mold is supported for movement
in a vacuum-chamber so disposed as to codp-
erate with the discharge end of the nozzle or
nipple 12. Here a vacuum-chamber (desig-

nated in a general way by ¢) is serewed onto

the end of the nipple 12 in such a manner as
to form an air-tight connection therewith,
sald chamberin the presentcase being formed
in two parts, such as 15 and 16, in the latter
of which the mold may be mounted. Here
this latter half 16 of the chamber or casing
has a cylindrica! mold-carrier 16', in which
the mold is free to move in different direc-
tions, one of its movements in this case being
an axially reciprocatory one toward and from
the discharge end of the nozzle 12, while the
other is a tm ning movement Wlbhm the cylm-
drical casing 16’

The mold whleh I.prefer to employ in this
case will be substantiallveylindrical and will
be a separable one in order that the casting
may be removed readily therefrom. Here T

| have shown a mold o, made in two parts and
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- ger-rod 26, which- ‘may be supported for ver-

698,500

“having the asual 1nﬂ'ete or- sprue- hole 17,

I0

15

20

adepted to eommumoete with the opening 10
- in the nozzle 12.
of said mold will preferably be so constructed |
as to receive a core 7, which core may be
shifted relatively to- the casing ¢ and also
relatively to the mold in which 1t13 mounted,

~the former being reciprocatory and the latter |
|

At the opposite end there-

rotatable for the purpose of facilitating the

stripping of the casting. In the oonstruotlon'
shown a cup-shaped core is carried at the in- |
ner end of a
“through a suitable peokmﬂ* deviee 21 at the

core-rod 20, which is passed

outer end of the casing ¢, and said core-rod
carries a pair of oollars 22 and 23, the former
of which constitutes a stop-collar for limiting

‘the movement of the mold away from the
- mold-filling means, while the other eollar 23

in this case carries a pair of dowel- -pins 23,

adapted to enter corresponding openings 24"
in the two members 24 of the separable mold.
The two sections of the ¢asing ¢ may be se-

- cured together in any smtable manner to

25

an air-pump (indicated in dotted. lines) con- |
- nected in this case by a pipe 25 with the sec-
tion 15 of such chamber, said pipe having

f -rgo
35

another, and this-is espeolelly true of the
‘In this case the

45
' '.Islo
- by a spring 33 in a manner whloh is Well un-

- 55

6o

form an alr-twht joint, and the chamber, and’
hence the mold contained therein, may be ex-

hausted in the usual way—. e., by means of

therein a valve 25" for memtamm;z the vacu-

um for the proper period: after it has been
- produced and also for admitting air into the
~vacuum-chamber after e castmn' hes boen

completed. -
As before stated the prmmpal devwes will

usually be oporated by power mechanism and:

will be timed to cooperete properly with one

valve V and the plunger p.
latter is carried at the lOWBl end of a plun-

tical reolprooatlon in a support or cross-piece

28, pivoted on said cross-pieceand having at

its outer end a ‘connecting-rod - 29, pwoted_-
thereto, the lower.end of said oonneotmg-rod;
~ being pivoted to a lever 30, one end of which
is pivoted on’ the fra,mework A, while the

other end thereof: Iay carry an a,ntlfrlotlon-
roll 31, coacting with a cam 32 on the shaft
Smd lever oO may be held up to its work

derstood. -

The valve parte o end V' of the relve de-
‘vice V are intended to reciprocate in the re-
- spective openings 8 and 10, and the valve-
- stem may have at itsinner end an extension | -
with an opening 8” therein, into which may |
be passed the lower end of a finger 85, se- |
cured in thiscase to the inner end of a lever | ¢
36, pivoted on the top of the melting-pot M’

-- and connected at its outer end to the upper

long arm 37 of an angle-lever pivoted on &
stud 39 on the framework A, the other arm

38-of said angle-lever ha,vmg a.t its outer end.

L an antlfuotlon 1oll 38" - ooa.otmn' Wlth a oam

f

or wiper 40 on the shaft 2, the arm 38 being

preferably held:upto its work by a spring 41

substantially similar to thespring shown at 33.

Byreferring to Fig. 2 it will be evident that

the wiper40 opera,tes to actuate the valvedur-

ing only a small portion of a complete rota-

| 1310]1 of the shaft 2, while the cam 32, which

controls the plunﬂ'er permits the la,ttel to
move during a oonszlderebly longer perlod
than the valve.-
shaped as to maintain the plunger p in its up-

permost position during about one-half a ro-

tation of the shaft 2 and permits a quick let-

75

The face of the cam 32 is so

80

off movement of the lever 30 when the anti-
friction-roll 31 reaches the let-off point of the

the plunger is quickly
forced down into the well 6 and operates to

cam-face. Whentheantifriction-rollreaches
this point and the lever is thrown upward by
the actuating-spring,

drive the molten metal through the commu-
nicating passage into the mold Just'before

the plunﬂ'er descends the antifriction-roll 88’

rides up the wiper 40 and the valve device V
is shifted to the right, as shown in Fig. 4, to

90

close the opening 8" and open that at 10, whwh ;
latter passage is so shaped, as WIH be here-
inafter more particularly described, as to per-

‘mit the molten metal to flow therethroun'h

“into the mold, which of course at this ' tlme

l

viz.,

the dlsoharge end of the nozzle12.

molten metal will of ¢ourse flow through the

95
should be in the working position shown in
Fig. 4, with the face thereof abutt,mn* against
The valve
device V may begin to move to the left again
| to cut off the flow into the mold just before f_
| the plunger reaches the limit of its downward
‘movement and will remain in that position
‘until there is another working stroke of the
_plunger but the latter may begm to rise as
soon as it reaches the limit of its downward
‘movement and continue to rise gradually un-
til it reaches its original’ position.
‘the ascent of the plunﬂ'er a fresh supply of_'

27, bolted in this case to the melting-tank M, |
and said plunger-rod is operated by a lever

100

105

During.

1I0
‘opening.8' into the passage 7 and well 6 to fill
‘all of these communicating chambersand pas- .
‘sages preparatory to forming another casting. -

From the foregoing it will be evident that

| by turning the hend-wheel 3 the plunﬂ'er and

115

‘the valve will be operated in their proper or- e
der and that the ftotuatms thelefor will im-

the

puehmﬂ' in the core-

‘part to their respective operated members—
plunger and the valve—working
_strokee of decreasing force when the .::LIltl-
frietion-rolls ride down the quick-let-off faces
‘of their respective cams, this result being due
'to the wradually—deoreeomw force exerted by' |
’ eaoh of the springs. |
- After the mold has been pla.oed in posmon_
-'m the Vaouum ohember as shown in Flg 3,

126

125

end the la,ttel mey then be shlfted to the po-—.k_;
‘sition shown 1n Fig. 4 by _,
rod 20. It should be noted here that if the
“‘mold fits tightly within the chamber 16" the o
‘air in the space 16" wnl not be er;heusted o

130

bnb in expendmw will ser ve, by its plessme
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the Jllxtaposed end of the nozzle 12.
the mold and the main space in the vacunm- .

against the rear end of the mold, as a means
for holding the face of the mold ti ﬂhtlv against
l&ftel

chamber have been exhausted in this manner
the hand-wheel may be turned to supply mol-

ten metal to the mold, and a charge will be de-
livered thereinto in substantially the manner
hereinbefore described. During the time that
the valve V is in the position shown in Lig.
3, with the mold retracted and the opening
8" in commumcatwn with the passage 7, the

~ valve part v’ permits a new supply of molten

- the mold.

metal to flow into the passage 7 and fill the
same and the well 6, while the valve part V"

prevents the dISCh&]’D‘E} of molten metal into
Of course in order to permit the

~ influx of metal to the passage 7 the opening

- 20

8’ should be of larger diameter than the ad-
Jacent portion of the_ stem of the valve work-

ing therein. -The member V, however, serves
not merely as a valve for cult.mo' off the flow
of metal at the inlet-opening 8 or the outlet-

'opemng 10, but also as a means for compress-

ing the metal delivered into the mold to form
a castmﬂ' In order that this member V may

- serve as a casting-compressor as well as a

20

valve, it 18 deswa,ble to so form the end of the
valve-stem or to S0 shape the opening 10 as

topermitthe fluid metal to flow freely thr ough

~said opening when the valveisin the pos1b1on

35

shown in Fig. 4, and yet close this opening
before the oastmn*-com pressor reachesthe end
of its working or com pressing stroke. Inthis
case the opening 10 is so shaped as to accom-
plish this result, and it will usually be a bore
tapered for a portlon of its length, as at 10,

and cylindrical from the end of the tapered

~ portion to the outlet end of the nozzle 12, as

40

45 1

‘shown most clearly in Figs.7 and 8.
-pered portion 10’ prowdes a space through

The ta-

which the metal may flow while the com-

pressor is in its retracted position, (shown In
‘Fig. 4,) and yet forms a guide for maintain-

ing the combined compressor and supply-con-

- trollmg means or valve in its proper position.
- 'When the working stroke of the compressor

50

begins, the metal may continue to flow into

the mold until such compressor reaches the

position shown in Fig. 7, when it will operate
as a cut-off valve and will interr upt commu-

nication between thesource of supply and the

~ mold, and thereafter until the end of the

- same.

60

portion of sald valve.

stroke it will operate solely as a compressor

for forcing the metal into every portion of the

mold and condensing and compressing the
The spring Whlch operates the valve
will actuate it to the point where it will cut
off the supply of material from the valve-
chamber, and the forward inovement of the
valve for the purpose of compressing the
metal in the mold will be aided by the “force
exerted upon the V.‘:L] ve by the metal behind
the point of cut-off, and especially by the
force exerted upon the enlarged or flanged
W hen the COMPressor

|

698,590

be in the position shown in Fig. 8, with its
working face, which, of course, 1s the cut-off
face of the valve, in the plane of the abut-

ting faces of the nozzle and the mold, and of

course the end of the sprue on the castm
when the mold is soshaped as to form a %prue

that must afterward be removed, will end in
the same plane.

Tt will be noticed that this combined valve
and compressor works in a chamber that is
filled with molten metal and unless properly

constructed is liable to stick and become

clogged. For this reasonI have found it ad-
vantaﬂ'eous to make use of a metallic valve
and compressor having a chilled surface, and
such a one gives the besb results. Either be-
fore or afueL the cooling of the casting the
valve 25' may be opened to admit air to the
chambere¢, and after such cooling this cham-
ber may be opened, the mold Wlthdmwn from
the core, and the casting removed from such
mold, after which the mold may be restored
to 1133 original position and the sections of the
chamber fastened together again ready for
another operation.

Having thus described my invention, I
claim—

1. In a castmfr-ma,chme the combination
with means for %ub;]ectmn' a mass of molten
metal to a pressure greater than atmospherie,
of an outlet-nozzle through which molten
metal is discharged; ashiftable mold; means
for advancing the mold to & position when a
casting 1s to be made in which it contacts
with the nozzle and for withdrawing it there-
from; a valve independent of the mold for
contr ollmﬂ' the entrance of molten metal
thereinto; means for exhausting the space
e?tendmﬂ* from the valve to the bottom of the
mold -space proper and through and into
which the molten metal passes during its
flow; a power-driven device in the machine;
and means operatively connected with such
device for actuating said valve to first admit

‘molten metal under pressure to the exhausted

mold, and then to shut off all commumcatlon
of the metal therewith.

2. In a casting-machine, the combination

| with a plunger for subjecting a mass of mol-

ten metal to pressure, of an outlet - nozzle
through which molten metal is discharged; a
shiftable mold; means for advancing the

‘mold to its casting position and for withdraw-

ing it therefrom; a valve independent of the
mold for controlling the entrance of molten
metal thereinto; means for exhausting the
space extendmﬂ' from the valve to the bottom

| of the mold-Spaee proper, and through and
into which the molten metal passes during its

flow; a power-driven device in the machme
and means operatively connected with su_eh
device for first opening said valve, and im-

mediately afterward actuating the planger,

and then closmo' the vaive after the mold has
been filled.

3. In a casting-machine, the combmatlon

1eaches the end of itsworking stroke, it may | with a melting-tank and ‘Lplllll“‘el', of an out-
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~ valve to the bettom of the mﬂld-spnee propel > plllllﬂ‘el fmd Sald valve dewce

10

ing its fl

SRR, _'.“let nozzle throunh whwh molten metal is dls-;;
© .. charg ged; ashlftable mold; means for advanc- |
©. ... .ingthe mold to its eastmg position and for
" withdrawing it therefrom; a valve independ-
“ent-of the mold for controlhnn‘ the entrance
" of molten metal thereinto; means for exhaust-'
Lo j-e---',f.;mn' the space: extending from the valve to theﬁi 5
~ o bottom of the mold-space proper and through-
v and mto whleh the molten metal passes. dur-:
o ow; a shaft; cams on said shaft, one.
AR i-'__'f-'.-.for holding the plun ger in an mopemtlvu po-
oo sition, a,nd another for opening said valve;
o 0 and sprmn*s for effecting the operation of. the';__
;g_,_;;,--__-plunwer and the: Valve when 1eleased fmma_

then:' respective cams.

o 4. In a castmg-maehlne the combmamon '-
P ._';:I':{:I??'_,_Wlth means for subjecting a mass of ‘molten.
- . metal to a pressure greater than. atmospherlc,-gg
. of an outlet - nozzle - through which ‘molten:
- 20 metalis dlscha,rc-‘ed ashlftable mold; a vacu-
.. um-chamber in WhIGh the mold is - 1()eated
S o means for a,dvancmﬂ‘ the mold to.a posmwn'?
.. when & casting is to be made in which it con-_;
. tacts with the nozzle and for withdrawing it
therefrom; a valve independent of the mold-}i |
. for contmllmﬂ' the entrance of molten metal |
“ thereinto; means for exhaustmﬂ' said vacu-
o um - chamber and thereby exhausmnw -the
" space extendmw from: the valve to the bottam-_'

of the mold-spaee proper,and throughandinto
which the molten metal passes durln gits flow;
- a power-driven device in the machme and;
~ means operatively connected with- such de-
‘vice for actuating said valve to' first admit
molten metal under pressure to the exhausted{
mold, and then to shut off all eommumcatwn'

~of the metal theleW1th

- 5.-In a casting-machine, the combination

with means for subjecting a mass of molten

metal to pressure greater than a,tmosphemc
~ofa shiftable- mold ;- & vacuum-chamber in’
~ which the mold is located; a stuffing-box in a

- wallof the vacuum- ehamber amold-actuatm

4

: -~ means operatively connected with sueh de-
- viece for actuating said valve to first admit
- molten metal under pressure to the exhausted.

B mold, and then to shut off all mmmumcauon
85 |

. .extending -through the stufﬁnﬂ* box; a valve
indepéndent of: the mold for eontwllmﬂ* the
- entrance of molten metal thereinto; means for

exhausting the vacuum-chamber, and. there-
by exhausting the space: extendmcr from the
valve to the bottom of the mold-space proper;

a power-driven device in the machine; and

of the metal therewith.

6. Ina castmg-macnme, the combmatmn,
- with means for subjecting a mass of molten:
metal to pressure greater than atmospherlc
- of a shiftable mold; a vacuum-chamber in.
- 6o- whlch the mold is located a stuffing-boxina
. wallof the Vacuum-—chamber amold—actuatm.
~extending through, the stufﬁnﬂ'-box a-valve.
_1ndepend ent of the mold for controlhncr the.

: -entrance of molten metalthereinto; means for

‘exhausting the vacuum-chamber, a,nd there--

by exhaustlng the space extendmﬂ' from. the

stuﬁncr

8. In a casting- machme, the eombmatloﬂ

communication between the welland the melt—-

,’ a sha,ft cams on- sald shaft one fm holdmn-f .
‘the plumre]. in an mopela,twe poswlon and

‘another for-opening said valve; and springs
for effecting the operation of the plunger and -
‘the valve when re]eased fr om thelr resPectw e
;:C?LHJS |
7. In a castmfr-ma,ehme, the cembmatwn
-,;fmth a melting -tank and an-outlet-nozzle
‘through whieh molten metal is discharged, of =
a well communicating with the melmnﬂ'—tank SR
-a plunger for subJectmw molten metal thevein

to pressure; a valve devlce embodying a pair
‘of valve parts for simultaneously closing com-
| munication between the well and the meltm g-
| tank, and opening the passage through the'

‘nozzleand vice versa; ashiftable mold ; means
for advancing the mold toits castmwpomtmn
-and for Wlthdl‘&’ﬁ ing it therefrom; means for
-_exh‘wstmn* the space extendlnw from the.
“valvepart controlling the passage throuwh the
‘nozzle, to the bobtom of thé mold-space; a
power-driven-device -in. ‘the machine; and
means opera,tlvel} connected with such de-
‘vice for actnating the plunﬂ*el aud the valve o
j';devwe in: proper orde:t . |
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_-_-W1th a melting - tank and an outlet-nozzle = .
“through which- moll:en metal is discharged, of
‘a well communicating with the, meltmn' tank |
a: plunn'er for subJeetmﬂ- molten mebal them- S
-in to pressure; a valve device embodyinga

Ppair of valve parts for simultaneously closing R
100
Tm#-tan]-:{, zmd openmw the passa,ge through' =

95

the nozzle, and vice versa; a shiftable. mold -

and valve device in proper. order.

& vacuum - -chamber in which.the mold" lsj-
located; means for advancing the mold: toits .
-_ castmg pos1t10n and for W1Lhdrawmﬂ' it there-
from; means for exhausting the :vacuum-
-,chamber and thereby. exhaustmﬂ' the space -
| extendmw from the valve part controllmn' the
passage. throuﬂ'h the nozzle to.the bottom of -
the mold-space a power-driven device in:the
machine; and means operatively econnected
“with such ‘device for actuating the plunn'e1 R

105 |
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- 9. In a casting-machine, the combmatlon |

~with a -melting-tank . and. an  outlet-nozzle
through which molten metal is dlscharn'ed of -
a Well communicating with the meltmmtank
.aplunger for subj ectmc" molten metal therem; |
to pressure; avalve devlce embodying a pair |
‘of valve parts forsimultaneously closing.com- ,
‘munication between the well and the meltlnn*-, S

tank,-and opening the passage: through the =~
:._nozzle, and vice versa; a shiftable mold; a =
‘vacuum-chamberin whlch the mold 1slocated L
~a stuffing-box in. a wall of the vaeuum-eham-.
ber; a mold- actuator extending through the .
‘means for exhaustmﬂ‘ the =~
vacuum- chamber and thereby exhaustmw the -~
‘space extending from the valve part. control-- S

ling the passage ' through the. nozzle, to:the
‘bottom of the mold-sPa,ce ashaft; and springs
‘and-cams operatively. conneeted with such -

box;

w5
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.shaft for controlling the movements of smd. -

o -| . . . . F
: .
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10 In a castum-machme the combmatlou

- of a plunger for sub;jectmn' a mass of molten

10

1‘5

metal to pressure; a mold forming a closed

~mold-space for the injection of molten metal
when in its casting position;
pendent of the mold for controlling the en-
trance of molten metal to the mold

a valve inde-

means
for exhausting the closed mold-space extend-

ing from the valve to the bottom of the mold-

space proper and through and into which the
molten metal passes durmﬂ' its flow; a cast-
ing-compressor mdenendent of the plunﬂ'er

| dlld operating in unison with said valve; a
power-driven device in the machine; and-
‘means operatively connected with such de-
vice for actuating the plunn'el and opening |
and closing the valve in proper order.

11. In a oa,btuw-machme, the combination

-with a melting -tank and an outlet- nozzle

20

through whlch molten metal is discharged, of

a wellwmmumeatmﬂ' with the meltmﬂ‘ tank |

~ aplunger for sub,]eetmfr molten metal therem

to pressure; a valve device embodying a pair

of valve parts forsimultaneously closing com-

‘munication between the well and the meltmrr-
tank and opening the passage through the
nozzle and vice versa; a mold; means Tor ex-

hausting the space extending from the valve
- part contmllmg the passage throurrh the noz-

30

zle. to the bottom of the mold-space proper

~and through and into which the molten metal

passes durmﬂ its flow; a casting-compressor

- mdependent of said . plunﬂ'er and operating

- 35
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in unison with 'said valve; a power-driven

devicein the machine; and mea,nb operatively

eonnected with such devwe for actuating the

‘plunger and the valve device in proper 01de1
- 12. The eombination with a melting-tank
and an outlet-nozzle through which nmlten

metal is discharged, of a well communicating
with the melbmn-tank a plunger for sub-
jecting molten metal therein to pressure; &

- shiftable mold; a vacuum-chamber in which

 the mold is located :

mold toits casting position and for withdraw-
ing 1t therefrom; a valve for controlling the

entrance of molten metal from the well to the

mold; a casting-compressor forming an ex-

- tension of said valve; means for actuating

55
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the plunger; means for actuating the valve

to close the same and maintain through the

casting-compressor a pressure on the molten

metalinjected into the mold; apower-driven

‘devicein the machine; and means operatively
connected with such device for causing the

actuation in proper order of said means for

actuating the plunger and said means for

aetuatmcv the valve.

- 13. In aca,stmrr-machme the combination
with a melblnﬂ‘-tdnk, a Well communicating
therewith and a plunger for subjecting mol—
ten metal therein to pressure, of a shiftable
mold; a vacuum-chamber in which the mold
1s located; an actuator extending through a
wall of the vacuum-chamber foractuating the

- mold; a valve for controlling the entrance of

molten metal from the well to the mold; a

means for advancing the

6"98,590'__ |

face of the mold:

casting-compressor forming an extension of

said-valve and terminating when the valve is -
in its closed position in the plang of the front
‘means for actuating the
means 'for actuating the Valve fo

plunger;
close ‘the same and maintain thl ough the cast-

ing-compressora pressure on the molten metal
mgeeted into the mold; a. power-driven device

‘in the machine; and means operatively con-

nected with such device for causing the ac-
tuation in proper order of said means for ac-
tuatihg the plunn'er and said means for actu-
ating the valve.

14 In a eastlnw-machme, the combma,tmn

with a mold, of vacuum-producing means;

means for ﬁllmw the mold assoon as a vacuum

| is produced w1th molten metal practleally in-
stantaneously whereby a high pressure is ex-

erted upon the molten metal and every point

in the walls of the mold-space at the moment

the mold is filled, a compressor and a com-
pressor-actuator hav’inﬂmeans for exerting a

or ddually-deereasmﬂ‘ force upon the metal in
-the mold. :

-15. In a c'astmn'-machme the combination

w1th a mold, of vacnum produemﬂ' and main-
taining means means for filling the mold as
soon as a vacuum is produced pra,cmca,lly in-

‘stantaneously whereby a high pressure is ex-

erted upon the molten metal and every poing
in the mold at the moment said mold 1s filled,
and a spring-actuated compressor having
means for exerting a gradually-decreasing
forece upon the meml in the mold.

16. In a casting-machine, the comblnatlon,
with a mold andwlth vacuum-creating means,
of mold-filling means; a spring for operating
said mold-filling means; a casting-compressor
operative on the filling of the mold; a spring
for operating said casting-compressor; guick-
let-off cams operative successively and sud-
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denly to release such springs; and automatic

mechanical means for operating the same.
17. In a casting-machine, the combination

~with a mold and means for rotating and axi-

ally reciprocating the mold, of means for ex-
hausting the mold and means for filling the
exhausted mold with molten metal pr aetlcall}

instantaneously, whereby a high pressure is

exerted upon the molten meta,l and every
point in the wall of the mold-space at the mo-

‘ment the mold is filled.

18. In a casting-machine, the combination

with means for_,exerj;i_ng a pressure greater
than atmospheric upon a massof molfen metal,
of a valve-controlled outlet-nozzle through

which molten metal is ejected; a vacuum-
chamber into which said nozzle opens; a mold
mounted in said vacuum-chamber to recipro-
cate toward and away from the outlet-nozzle;
and an eduction-pipeforexhausting thespace
of the vacuum-chamber forward of the mold
and to which the mold is open when with-
drawn from contact with the outlet-nozzle.
19. In a casting-machine, the combination
with means for exerting a pressure greater
thanatmospheric uponamassof moltenmetal,
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of a Valve-eont1"olled oublet nozzle thmucrh;..‘ drawn from contaet with the outlet- nozzle;
- 'which molfen metal is-ejected; a vacuum- | and a mold-actuator extending through.a 1o
chamber into which said nozzle opens; a mold stufﬁnmbm in a-wall of the vacuum chamber

mounted in said vacuum-chamber to recipro-| = . - ..

5 cate toward and away flOIIl the outlet-nozzle; |. -~ - . .. GURTIS H VEEDER
an eduction-pipe fore*ahaustmcr the space of | Wltnesses |
the -vacuum-chamber forward of the . mold|  ELBRIDGE.DP. ANDERSON
and to which the mold ‘is.- open when with-{ ETHEL L. WILLIAMS.
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