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To all whom it ?nafy COMCETTL:

oy

10

20

~ the molten metal most perfectly during the
‘making of the Lastmw and: before the com-

25

- no matter how eomplex the pattem to be re-"’
in every case:
castings formed in this mannerare of a dense,

40

Be it known that 1, OURTIS H. VEEDER a
citizen of the United States residing in IIa,1t-

ford, in the county of Harbford and State of |

Cﬂnnectlcut have invented certain new and

useful Imp1 ovements in Casting-Machines,

of which the following is a speelﬁcatmn‘ B
This invention relates to casting-machines,

and has forits main object the provision of a |

machine for formmﬂ' dense- castings having

faces of such smoothness that the casbmﬂ*s |
will not need to be subjected to the usnal op-
erations of planing, turning, &e., but can be.

used and assembled with othm par ts with
the bearing-surfacesin 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-
This result I attain by employing a

other.
casting-machine so- constructed and capable
of operating in such a manner as to condense

pletmn thereof.. I have fouund that the best

results ecan be secured by producing a vacu-

um in the mold into which the metal is to
be poured and then forcing molten metal un-
der pressure into the ezhausted mold until
the mold is eompletely filled. When cast-
ings are formed in this way, all of the spaces
and corners of the mold, no matter how small
they may be, are comnletely
molten metal forced thereinto and the cast-

ing corrasponds. exactly ‘in.contour. to: the
mold every minute prmectlon or 1ndentat10n*f
in WhICh is 1epr0dueed perfectly as an mden-—.

tation or projection in the finished casting
produced may be. Moreover,

homon*eneous, and emeedmﬂ*ly fine mysta,l
line structure throuﬂ'hout |

- The present mventwn is in the natme of'

an lmprovement upon that shown, described,
and claimed in my application, Semal No

738,269, filed November 27, 1899, to which
The pr esent inven-

reference may be made

tion embodies many- important features of
> novelty not shown in said application, and
the machine in which these features are em-
‘bodied will pmfembly Opemte entu ely auto-

filled by the

p

matmally in order that it may make castmws

at a high rate of speed without requiring any

speelal care from an attendant.
The molten metal may be delwel ed to the
mold in many ways; but I prefer to inject -

55

it into the same nnder high pressure, SO

that the stream will be forced violently into

‘gvery portion of the mold. In the present

case I have employed for this purpose mold-

filling means operating as a hydraulicram in

whlen a plunger of relatively large diameter
exerts at the proper time a violent pressure
upon a column of molten mefal and sets the

‘same 1n motion before it is injected into the
‘mold. Thus the movement of the plunger is
converted intokineticenergyorwvis vivaof the
molten metal before the latter is permitted to

“enter the mold, and hence when this molten

metal is 1n1eeted into the mold at the proper
time it will be moving under theinfluence not
only of the pressure applied by the plunger,
but also of its own kinetic energy, and the
stream of metal forced into the mold will
therefore be injected into the mold while

66

75

traveling at a higher rate of speed than it -

ger when not under the influence of its own

I'kinetic energy, as is the casein the operation
desceribed in my application hereinbefore

mentioned. Anadditional advantage result-

1ng from the use of a hydraulic ram for in-
| jectmﬂ' the molten stream is that as the metal

i in constant motion just.before the casting

opemtlon it will have no oppmtumty t0 eool

“would have if it were forced out by a plun-

8o

‘1n the vicinity of the outlet-opening leading
to-the mold, and the molten bath at that
point will at. such time be in a condition of
most perfect fluidity, owing to the constant
circulation of the fluid a,nd the consequent
commingling of the hottest portions of the .
‘bath with the molten metal adjacent to the

walls of the containing vessel and other points

{ where it is most 11kely to beeome cool, and

“therefore less fluid.

I

One of the most 1mp01ta,nt features of the

90

95

‘present invention as distinguished from that
‘described in my aforesaid apphcatwn is the

provision of means for checking crystalliza-

X000

‘tion of the.casting and chilling the same be-
fore it has cooled. ‘off and has been removed -
from the mold. The object of this is to pro-

duee a eastnw in Wthh Lhe nmt&l wﬂl be of




=

will exhibit when broken a finer fracture

- than castings made in substantially the same

10

way, butnotchilled. Asiswell known, many
metals crystallize most perfectly—thatis,they
tend to form crystals of maximum size—
when permitted to cool slowly, the tendency
to crystallize in this manner beling more
marked with some metals, of course, than
with others, antimony being one which tends
to form relatively large crystals unless the
process of crystallization is checked and the

- tendency of the metalin cooling to form large

crystals is overcome. It has been found in
practice that while castings formed wn vacuo

and under pressure are close-grained and |

finely crystalline, yet when the casting so

- made is rapidly cooled and chilled before

20

solidification the resultant product has avery
much finer grain, the crystals are much more
finely divided, and hence the casting is much
more perfect in every way and will produce
better results. Theimprovementin the prod-
uct resulting from this sudden cooling or
chilling of the molten metal is not confined to
any particular metal, although it is of course
much more marked with some metals or al-

- loys than with others, and the action of the

30

metal antimony or of an alloy containing it
is only referred to for the sake of illustra-

. tion, such an alloy being one that will be

35

used frequently in forming castings in a ma-
chine of this type. |

"Inthedrawings accompanying and forming

part of this application, Figure 1is aside ele-

vation of an automatic casting-machine em-
bodyving my present invention. Fig. 2 is an

" onla,wed plan of the same with portmns of

40

4 is a side elevation of the same and shows

45

the fra,mework and other parts broken away.

Fig. 3 1s a sectional elevation of the somo |

the section being taken in line 3 3, Fig. 2,
looking in the dlreotlon of the arrow. Fig.

the parts in the same positions as in Fig. 1.
Fig. 5 is a substantially central longitudinal
section of the same with the parts in the po-
sitions shown in Fig. 4—that is, the positions

- which they assume at the end of the casting

55

operation. FKigs. 6 and 7 are views similar
to Fig. 5 of a portion of the mechanism and
illustrate the parts in successive positionsat
other stages of the operation. Fig. 8 is an
enlarged vertical section of one of the air-
pumps. TFig. 9is a sectional detail of the up-
per portion “of the same, the section being
taken 1n a different plane. Iig. 10 is a sec-
tional elevation of the upper portion of the

- other air-pump. Fig.11 1s a vertical section

60

of the same, the section being taken in g dif-
ferent plane. Figs. 12 and 13 are enlarged
sectional elevations, viewed in the same di-
rection, of the two main portions of the mold.

- Fig. 14 1s a transverse section of that portion

65

of the mold shown'in Fig. 12.
inclusive, are transverse sectionsillustrating
the successive steps in the operation of strip-
ping the.

Figs. 15 to 18,

698,596

‘a more dense and homogeneous structure and | and Fig. 19 is an enlarged perspective view

of a casting which may be made by my im-
proved machme

Similar characters deswnate like parts in
all the figures of the dmwmcrs

In my a,pplioa‘tiou hereinbefore referred to
I illustrated a simple type of mechanism for
forming castings; but in the present case I
have shown a complete antomatic machine,
by means of which castings may be formed
and ejected from the machine regularly and
at a high rate of speed without requiring any
considerable amount of attention from an op-
erator.

Theseveral operative parts of myimproved
machine may be mounted on a suitable frame-
work or bed, such as A, supported on legsin
the usual manner and having a main shaft 2,

which may be driven by a band-wheel 5 from

any suitable source of power, and from this
shaft the movements of all of the automat-
ically-operating parts of the machine may be
derived.

Any suitable means may rbex employed for
melting and holding the metal from which
castings are to be formed; butin the present
case I have shown at one end of the frame-
work A two melting-pots, one of which is des-
ignated in a general way by M. and may be
employed to melt the stock and may also form
a reservoir, from which thé metal may be
drawn off from time to time into another or
main vessel, such as the melting-pot M’, for
use. The contents of these two pots may be
kept hot in any sunitable manner, ordinarily
by gas-jets. Krom time to time the melting-
pot M' may be replenished from the melting-
tank M, as through a channel 4, controlled
by a voh e d.

70

75

30

Qo0

100

1cy

In the construction shown herein the melt- |

ing-pot M"has a well 6, from which a passage

7 leads to a chamber 8, having two or more

openings leading therefrom. One of these
openings is indicated herein by 8’ and is'in-
tended toreceive molten metal from the tank
M’ at a point considerably below the surface
of the metal and keep the chamber 8, the pas-
sage 7, and the well 6 filled with the molten
metal. The other opening, which is desig-

nated by 10, serves asan outlet,through which

the metal may be delivered to the mold at
each operation. 'The chamber 8 in the pres-
ent case is formed partly within and partly
without the melting-pot M', a nozzle, such as

12, being secured to said melting-pot in the

construction shown and being so shaped in-
ternally as to contain a portion of the valve-
chamber 8§ and also the discharge-opening 10.

- IFor the purpose of controlling the flow of
molten metal into the mold I prefer to mount
within the valve-chamber Sand the openings

110

115

120

125

8" and 10 a valve so constructed as to close

the opening 10 when a casting is not being
made.

communication through the passage 8 with

“the main body of metal in the melting-tank
casting from the separable mold; | and when so constructed as to accomphsh

I30

This valve may also serve to open -




698559.6. --

both of these. results constltutes a double-
action valve. .

For the pufpo.Se of supplymn* a chal ge of

- metal to the mold I prefer to make use of

10

5 .
‘ported for vertical reclpwcatmn in a support

or cross-piece 27, bolted in this case to the

mold - filling means embodying a member
which will act upon themetal in such a man-
ner as to force the molten charge under high
pressure into the mold, and thus assure the
filling of all corners theleof Ordinarily a

planger, such as p, will work in the well 6
“and when depmssed will cause the metal to

The plunﬂ'ei P may be carried at the 10W91
end of a plunger-rod 26, which may be sup-

- ‘be injected in a small eolumn or stream mto
" the mold. ¥ | :

‘upper side of the melting-pot M’, said plun-
‘ger-rod being operated in this ease by one

20

_25

end 28’ of a. level mounted on a rock-shaft 28,

which may be journaled in suitable bea,rmo*s-;'
on said melting-pot, the other end. 28" of said

' - lever being secured to a connecting-rod 29,
the operation of which is. controlled by the
In the construction shown the

main shaft 2.
lower end of the connecting-rod 29 is pivoted
to-the forked end of one arm of an angle-le-

- ver 30, pivoted on a short pin or shaft 31 at:
one end of the fra,mework the other arm 30"

35

40

- the chamber 8 and in the openings 8 and 10

of the angle- lever havmw seemed thereto a

coiled sprmg 32, eonneeted at its other end

to a fixed pomt

of the angle-lever 30, and it may have a
quick-let- off face, as shown in Fig. 4, to eo-

‘act with a corresponding quick- Jet-off face of

| In this case a rectangular.
. bloek 30" is supported in the blfulcated arm |

o a cam 33 on the shaft 2in order to permit-the.
. plunger p to be forced down rapidly by the
~ action of the spring 32 when the bloek aO”--

drops off from the face of the cam 33.

The valve 4 is intended to 1empxocate in:

. and during a portion of a- complete eycle of
opemtmns will be controlled ‘in its move--

45

50

o 55

60

is intended in this case that the valve

ments by the molten metal in the various
'pa,ssaﬂ'es and in the main portion of the melt-

ing-pot M’ and will move back and forth
. ,freely in aceordance with the flow of the metal

in the one direction or the other;

but duunﬂ'-

another porblon of the cycle of operations 113:

sh all:

be eontrolled positively to élose the passage:
- 10,  open - the passage ', and maintain the

next descent of the plun ger 7.

passage 8 open-during Lhe earlystages of the:
The valve I8
~ practically unbalanced, the ax éa of the pas-

sage S being greater than that of the pas--
- sage 10 and the inertia of the valve, the hy-
~ drostatic pressure of the molten: metal and.
the suction at the opposite side of ‘the mold-—.-
- space being sufficient to hold the valve c,loeed'l_
- until the pressure-in the valve-chamber -is

~ sufficient to- overcome these.forces, at or af--

- - ter which time the valve will shift ver yqu1ekly->

| whlle moving “LT a hrrfh late of --speed ‘Wlll be

to close the passage 8/, and consequentlyopen.
~ the passage 10, so tha,b the molten- metal:

shaft 2.

be made.

diverted from one passage into the other.
| The construction and operation of these parts-

just deseribed for controlling the delivery of

molten metal to the mold Would be substan-

tially identiecal with the construction and -op-

eration of the same parts deseribed in my

prior application hereinbefore mentioned
were it not for the fact that in this case the

passage 8 will be open long enough to gef the
-metal in the passage 7 and in the chamber 8

in motion and keep it in motion until a charge

has been injected into the mold, when the Ki-
netic energy or vis viva of the molten fluid.
‘will be added to the force exerted by the mere

thrust of the plunger p and will therefore in-

.' 3

75

30

crease the velocity with. which the molten

as to cause the closure of the passage 8’ be-

Fig. 5, with the passage 8 open 1 may make

use of | any suitable valve-controlling or valve-
operating mechanism but here I have illus-

The

‘metal will be forced through the outlet 10 in.
the nozzle 12 and thence mto the mold.
.action just described does not take place in
operating-the mechanism shown in myappli-
cation hereinbefore referred to, for the reason
that in that case the parts are so organized

GO

fore the molten metal in the well 6, the pas-
sage 7, and the chamber 8 is set 111 motion.
"Hence in the present case the stream of mol-
ten metal is not only injected: foreibly into
the mold, but is forced out through the open--
ing 10 Whﬂe under the influénce of its own
kinetic energy or vis viva, and therefore the.
mold-filling means herein shown eonstltutesf |
and opemtes as a hydraulic ram. :
‘For the purpose of holding the valve v dur—-
ing the early stages of ‘the descent of the pis-
-- _tonp in the poswmn shown, for example, in:

95

I1QO

105

trated at 35" a rock-arm carried by a rock-
shaft 85, mounted in suitable bearings and
also controlled in its movements by the main

A

~The connections to this shaft may
‘be any suitable for the purpose, but in this
case are substantially similar to those previ-
ously described for operating the plunger.
rock-arm 35", secured to. the rock -shaft, is-

pivoted:in thlS instance at its free end: tatha-_ -
upper-end of a connecting-rod- 36, the: lower:
‘end of which is pivoted in turn to a rock- -
‘frame 37, pivoted on a short shaft 38, carried
In suitable bearings on the flamewmk and:

‘somewhat similar 66 the angle-lever 30. - This
rock:frame may be constr ucted 1n any proper-
‘manner, but in this case embodies a pair of
~angle-arms 37" and 37", the former of which

‘110

115

120

has secured thereto a level formed from apair

i"l"'"l'

of strips 39, Dropelly spaced and between
‘which an antifriction- roll 40 is supported-to-
cooperate with a cam 41 on the shaft 2, said’
-cam havingasmall wiper 41" projecting thel e- -
from for: shlfbmg the rock-arm 85" away from
‘the:valve momentamly when a casting isto
A-spring 42, connected to the arm-
37" and to a fixed pomt serves to-hold the
antifriction-roll 40 in the -path of the wiper
41"0on the eam 41 and to operate the rock-arm: -
qmckly to close the valve Q- ﬂlld cut ﬁﬁi_--.

125
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- nozzle 12 to form the sprue-hole.
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the supply of the metal to the mold. In or-
der to enable the operaior to withdraw the
roll 40 from the path of the wiper 41', I have

shown at 43 a lever or arm to which the strips
39 are pivoted, said lever having a long heel
43’, the short end of which will rest on the
rock-frame 37 when the roll 40 is in its oper-
ative position, and the long side of which
will rest on said rock-frame when the lever
43 is turned to shift the roll 40 out of action.

An important feature of my present inven-
tion is the employment, in connection with
mold-filling means and with a mold of suit-

‘able construction, of mechanism which will

operate to advance one of these toward and
retract it from the other alternately, usually
at regular intervals, and in the construction
shown I employ a separable mold having a
plurality of mold-sections, one or more of
which may be shifted relatively to another
or others and also relatively to the discharge-
nozzle of the mold-filling means. When such

aseparable mold is employed, it may have not

only a movement toward and from the mold-
filling means to withdraw the sprue of the
casting from the latter, but the mold-sections
may be also shifted relatively to each other
or to one another in such a manner as to strip
the casting from the mold, it being under-
stood that no matter how many mold-sections
there may be the movements thereof should
be controlled by the mechanism automatic-
ally and that the mold-sections should have

‘such relative movements as to separate prop-

erly without impairing the casting while it 1s
being stripped therefrom.

~ Many different styles of molds may be em-
ployed in connection with my improved ma-
chine for forming castings of various shapes
so long as the molds differ only in the shapes
of the mold-spaces; but in the present case I
haveillustrated amold embodying three mold-
sections capable of movement relative to one
another to permit the stripping of the com-
pleted casting therefrom. The mold shown
is designated in a general way by O and has
three mold-sections, which are indicated, re-
spectively, by o, o', and 0"”. (See Figs. 12 to
18, inclusive.) Here the mold-section o has
the usnal ingate or sprue-hole 17, adapted to
communicate with the opening 10 in the noz-
zle 12. Said mold-sections may also codper-
ate with a pair of nipples, such as 18 and 19,
the latter of which in this case practically
forms part of the mold and coacts with the
mold-section o and with the opening 101in the
The parts
18 and 19 may be readily replaced at any time,
as will be evident, and are so connected as to
permit the section o to be moved without be-
ing shifted themselves. -

All of the seciions of the mold may be sup-
ported by mold-carriers, each mold-section in
this case having a separate carrier on which
it is supported and by means of which 1ts
movements are controlled. Preferably each

698,596 .

1in such a manner that each carrier and its

mold-section - may be positively located and
cuided during the movements thereof, one

mold-section being supporfed in this case on
a main mold-carrier, while the other two mold-

sections are carried,respectively, by auxiliary

mold - carriers both supported on the mailn
mold-carrier and movable relatively thereto
and to each other. Here the mold-section o
is fastened directly to the main mold carrier
or carriage, which may be substantially a
skeleton frame, such as that designated here-
in by H, this skeleton frame being supported
in this instance for movement toward and
from the discharge-opening 10 and also hav-
ing a slight vertical movement, owing to the
fact that in the construction illustrated it is
actuated by means of and forms one element
of a parallel movement. At the end thereof
adjacent to the mold this frame H is sup-
ported by a two-part swiveled yoke pivoted
on the framework at 51, said yoke being des-
ignated by 50. At the:end thereof remote
from the mold the skeleton frame may be sup-
ported by a rock-frame also pivoted on the

~framework, as at 53, the upright portion of

the rock-frame being preferably parallel with
the yoke 50. Here this rock-frame consists
of a pair of rock-arms 54, parallel with each

other and pivoted at their upper ends to the
rear end of the skeleton frame H. An anti-

friction-roll 55is mounted between these arms
54 and coOperates with a cam 56 on the shaft
2, which eam controls the movements of said
frame and of the mold. In the present con-
struction I have also shown an angle-arm 57
in fixed relation with the parallel frame-sup-
porting arms 54, and from this angle-arm 57 a
link 581eads to a strong helical spring 59, the
lower end of which is connectea to a cross-bar
60 of a rock-frame, (designated in a general

way by R,) which serves to operate the mold-
exhausting means, (hereinafter to be de-

scribed,) the rock-shaft of this rock-frame
being designated by 61 and being supported
between two of the legs of the machine. '1'his

spring of course tends to force the skeleton

frame and the mold-section carried by 1t to-
ward the discharge-opening 10, and if the
other mold-sections are also supported onthe
skeleton frame they mayalso be controlled to
a considerable extent by said spring.

In the present construction the mold-sec-
tion o is supported on a mold-carrier posi-
tively guided by guide members or openings
on or in the skeleton frame. 'This auxiliary
mold - carrier is in this instance a siiding
frame having a pair of parallel slide-rods 62,
sliding in parallel gunideways 1n cross-pieces,
such as 63 and 64, secured to and forming
part of the skeleton frame H. This sliding
frame is designated in a general way by /i,
and the slide-rgds 62 thereof are connected ats
their forward endstoa cross-head 65, in which
the mold-section o is mounted. The auxil-
iary carrier i may derive its movements

mold-carrier will be supported by another and | partly from the main ecarrier I and partly
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~ stops 67, fixed to said ellde rods, and the cross- -
These springs will
‘normally tend to separate the nipple 18 and
the nozzle 12 and will normally hold the rear

face or stop-faces, such as 68, on:the frame-

IO

.20

from a pair of bpllI]“'S 66 colled alound Lhe | ing devices or au-pumps mll be employed to
exheuet the air from a single mold, as I have .

slide-rods 62 and workmw between a pair of

plece 64: of the frame H.

endsof the slide-rods 62 in contact with: astop-

work, these stop- faees bemg of such height
as to premde for the slight vertical movement
of the slide-rods.  The third mold-section 0"
1S also preferably mounted on an auxiliary
mold-carrier carried on and: guided by the
main frame H. In the construetmn shown
this second admhmy mold-carrier, which is
designated by %', consists, essentmlly, of ‘a

| eylmdrlcel bar70 supported forreciprocation
in ceuespendmﬂ* rounded openings ‘in.the

members 71 and 72 of the: skeleton fmme A

link-frame, such as 73, being pivoted to Lhe'

" rear-end of the bar /' and eleo pivoted to one

| _30

arm 740f an angle-lever pivoted on the frame

"H at 75 and alse connected by means of a

spring 76 with a fixed point on said frame.

The other arm 74’ of said angle-lever carries |
in this case an antifriction-roll 77, adapted to
-ﬂoopelate with a fixed actuator or cam 78 on
~the main frame of the machine.

It-will be

evident now- that-the bar 7/, carrying the

mold-section 0", will be edvanced by thespring
76 to 1ts closed p031t10n and will be retracted

by the angle-lever when the latter is opereted

S frame-H from the mold-f

- bored hub 20, Wlth a

49

45
50

by the cam 78 on the withdrawal of the main
lling-means.

“Ofcoursethe mold-seetion o” may be foimed -.

inmany different ways; but here I have illus-
trated a mold-section ha,vmﬂ* a lon gitudinally-
pin 2 20" driven therein at
one end, Whlle the other end of- the bore is
threaded to receive the end of a long screw-
bolt 21,by means of which the member 20 may
be ﬁrmly wedged in place in the bore h.

It will be netmed that all of the sev GI&I

mold-carriers are actuated toward and from
the mold-filling means (in thiscase in a single

path) and thet their movements are only va-
ried as to the extent of their travel in-such
- path and as to the time dmmﬂr Whlch sueh‘

movements take: plaee

One of the most lmportant featureb shown-

and described in my aforesaid application is

the employment of means for'exhausting air |

from the mold prior to the casting operation,

and this feature is retained in the present
mechanism, but in a very much improved

form. I lla,ve found that the best results can-
not be obtained by ethauetmﬂ' the mold: at a
single operation, as the resultent vacuum is
not hlﬂ"h_ enouﬂ'h, and the quantityof air left

in the mold while not great is still suffi-

~clent to interfere with the casting operation

and prevent the obtainment of the finest

product. In the presentcasel haveshown in

connection with- the mold mechanism a-plu-
ralityof separetely effective mold-exhausting

means, and in the preferred construction a

pau of euceesswely eﬁectwe mold exheust |

‘mold will lesult

found in practice that after one pump has op-
‘erated and has almost completely exhausted
the mold if another'is brought into action
and 1ts piston is moved a eon51dereble dis-
| tance before communication is made with the
‘mold. substentlelly all of the air remaining
‘in the latter will be suddenly drawn out by
‘the high vacuum in the second air- pump, and

thus a very high degree of vacuum in the

effective mold- exheustmﬂ means in such a

‘manner as to inject the melten metal into the
exhausted mold immediately after said mold
has been subjected to exhaustion by the sec-.
| ond- air-pump, and hence the proper timing

of these operations is a matter of conmder-—
able importance, as the metal should not be

The d1ffe1ent1d11y-ope1etwe mold- exheust-

_'1110* means which I will ordinarily make use
of will be a pair of pumps, such as P and P’,

the former of which is the partial- exhaustion

pump and the latter the complete-exhaustion
pump.
well-known construction, but will beeffective
at different times, and one of them-in this

In most respects they may be of any

case the pump P'-—may serve as a means for
supplying air to the interior of the mold after
a casting has been made, in order that the

rated readily. Of course the air should be

admitted to the mold only after the com-
plete formation of the casting, and hence the
mold will be alternately exhausted and sup-
plied with air.
airto the mold aftel the casting has been com-

- Forthe purpose of supplying

pleted one of the air-pumps may not only

‘have a valve for opening communication be-
tween the pump-eylinder and -the mold, but
also an additional or auxiliary valve 111 the
nature of a relief-valve for establishing com-
munication between the outer air and the
-mold -at the propor time. |
rods 30 and 80’ of the two pumps, each . pass-

Here the piston-

ing through an appropriate stuffing-box 80",

are ethlstebly connected with the reek frame
R and are operated by crank-arms 81 and 81,

connected toa pair of cranks 82and 82’ on the
main shaft 2, and hence the pistons of the air-
pumps are operated directly from .such shaft,

the spring 59 assisting during the -ascent’ of
the pistons.
| as 83, with a valve, as- 84, therein and an
.;e'{heust valve, as- &5 in the cylinder, and

Each pump will have a piston,

each of the two pum pe In-this case will also
have a cover, such as 89 or 89, supporting

a valve eontre]lmw eemmumcetmn between
the pump- cylmder and the mold, but these

valves should not operate in unison, but in-

o

70

75

Of course the mold-filling
-meansshould co6perate with the suecesswely—

80

injeeted into the mold -until the latter has
“been completely exhausted, and it should be
injected before the vacuum so pmduced can
be impaired. : -

Q0
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outside atmospheric pressure on the mold-
sections may be relieved and the latter sepa-

105

I1IO

115

120

'r§5

130

steed the valve 86 of the pump P is intended




10

20

25

30

3

40

50

55

60

casting operation.

e o 698,596

to open communication between its pump-
cylinder and the mold before communication
between the mold and the cylinder is estab-
lished by the correSpondmn‘ valve, such as
86, of the pump P'. The valves 36 and 86’
are prefembly puppet-valves,asshown herein,
and control ports, such as 87 and 87, 1eadmﬂ*

‘to the mold, and the pump I’ may also have

an add Ltlonal valve or admission-valve,which
will control communication between theouter
air and the pump-cylinder. This auxiliary
valve or admission-valve may be a puppet-
valve, such as 88, seated in a bore in the
main puppet-valve 86" and controlling com-
munication between the port 87" and the outer

air, all of these valves 86, 56', and 88 being

Opelated in proper mmmg,pre]:emm} from the
main shaft 2, through suitable connections,
such as those shown herein. The valve 36 1s
held to its seat by a spring 90 and is raised

therefrom by one end of alever 91, the other

end of which is pivoted to a conneetmn’ rod
or link 92, the lower end of which in turn is
eo_nneeted to one arm of an angle-lever 93,
pivoted on the framework of the machine,
the other arm of the angle-lever carrying an
antifriction-roll 94, coacting with a cam 950n
the main shaft 2. The connections from the

valve-operating lever for the valve 86’ to the

shaft 2 being substantially the same as those
just described need not be particularly de-
seribed, but are indicated herein by corre-
sponding [igures and prime-marks. 1tshould
be noted, however, that the cam 95" for op-
erating the valve 86’ is not located in the
same position on the shaft 2 as the cam 95,
but instead is so placed as to raise the valve

86" after the valve 86 has been lifted and

closed again, in order that the mold may be
first partially and then completely exhausted.

Referring now particularly to Figs. 10 and
11, I have illustrated the means which I pre-
fer to employ for operating the auxiliary pup-
pet-valve 83 for establishing communication
between theouterairand the mold. Here the
bifurcated end of the valve-operating lever
91" carries a pivoted lifting-pawl 96, the work-

ing face of which is adapted to engage a co-

acting face on the valve 88, the pawl in this
case working in registering openings in the
heads of the stems of the valves 86" and §8.
Hence the pawl 96 not only turns about its

~own pivot on the lever 91', but also turns

about the point about which it passes through
the head of the valve 86, the result being that
when the valve 86’ is lifted the spring will
serve to force the valve 88 firmly to 1ts seat,

‘while when the valve 86’ descends to its seat

the pawl 96 will lift the relief-valve 88 from
its seat and open communication between the
outer air and the port 87. This action of
course should not take place until after the
Proper outlets are pro-
vided, as at 97 and 97', for the escape of the
air from the pump-eylinder.

Forthe purpose of assuring the obtainment

of a very high vacuum in each of the eylin- | before stated, the molds which I employ will

o |

shown in the mold-section o.

ders I have illustrated-at 98 and 98" a pair of
pipes which. will lead to an oil-reservoir, (not
shown, ) from which reservoiroil will be drawn
by the pistons, and this oil will serve not only
to lubricate said pistons, but also to form air-

seals between the pistons and the walls of

the cylinders and between the outlet-valves
(one of which is shown at 85) and their seats.
Of course this supply of oil should bse reﬂ‘u-

lated, as by means of valves 99 and 99,

that 01'1137 a fine stream will be drawn thr ()un*h
the pipes 98 and 98', and hence only a small

quantity will enter the Cyllnders at each op-

eration, the oil so drawn in being raised by

| the piston and forced with the exhausted air

through the exhaust-valves of the air-pumps,

from which. it may pass by way of pipes 97

and 97 back to the reservoir to be used again.

Each piston 83 is shown provided with sult
able channels 83’ for the passage of the oil

and of course may be appropriately packed,

as shown at 83". o .
The pumps shown herein are stationary on

70

75

30

QO

the bed or framework of the machine, and the

mold is movable by means ot the mold shift-
ing mechanism hereinbefore described, and
hence it will be evident that a suitable mov-
able or flexible connection from the mold-ex-
hausting means to the mold must be provided
in the present case. Asthe connection from
the pump P to the mold is the same as from
the pump P’, a description of the connections
from the former will be sufficient for both.
Here I prefer to make use of a pipe for estab-
lishing this connection, such pipe being indi-
cated herein by 100 and being connected with
the pump and with the mold by ball- .-;md-
socket joints, as clearly illustrated in Figs. 2,
3, 9, 11, 12, and 14, the ports in the pump-
cylmders Whleh lea,d to the mold having ball-
sockets, as clearly shown, while the mold -80C-
tion o has corresponding sockets, (indicated
herein by 101.) Kach pipe is preferably ad-

justable in length and forms a toggle mem-

ber, which is straightened out when the mold
is closed, and thus tightens the joints and pre-
ventsleakage of the air during the exhaustion
of the mold.

Figs. 8, 9, and 11, it will be understood,

represent the cylindersasdetached from their

positions on the machine and the connecting-
pipes 100 100 removed, showing only the cup-
shaped bearings abt the outer extremities of

the ports 87 and 87, in which the mentioned

ball-and-socket connections of the connect-
ing-pipes fit.

For the purpose of e‘{haustmw the air from
the mold I deem it desirable to provide an
opening which will intersectthe meeting face
of one of two slightly-separated mold-sec-
tions, and -in this case such an opening is
| Here there is
preferably a channel 102 in the meeting face
the mold and substantially concentric with the
mold-space, and from this channel passages,
such as103, may lead to the sockets 101. As
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: pmfelably be Separable and L hwe fouml ! 112 has pn oted thereto almk 113 conuected

- IO

15

30

that the air can be exhausted most pmfectlyz-
when it is drawn directly from the meeting-

line of juxtaposed sections. Moreover, ‘with

‘suchaconstructiononlyone mOld-sectmn need
have outlet-passages for the air and the cen-,
ical faces at the edges of the m old-seetlon may’
form the air twht joint. |

I have now deserlbed among other thuw:-;,

the various I]]GGh&HIbII}S :;md devices by
means of which the mold may be properly |
exhausted and molten metalm]ected into the
‘exhausted mold; but I have not described

any meaus for eooli'nﬁ' and chilling the cast-
ing suddenly before 113 has hardened and is
in condltmn to be stripped from the mold.

Any means suitable for the purpose may be
used to cool the contentsof themold suddenly

and check the crystallization thereof; but I
prefer to cirenlate around the castlnﬂ* & C0ool-
ing medium,
whlle the eas,tmrrls in themold. Usually thlS
cooling medmm will be circulated dlleetly

t,hroun'h the mold, preferably through one or

more of the mold- SthIOﬂS, and in thls case
the sections o and o’ are subjected to the ac-
tion of different circulating streams of water.

The mold-section o is cooled and chilled in
the present construction by circulating water

through a peripheral groove or ehannel 105,

| commumcatmw tnrouﬂ‘h pipes, such as 106'

with a suitable source of supply, (not shown )

~while the section 0o’ may be comespondmn‘ly

35

40

Fig.

“chilled by cireulating the stream through an
annular channel 107 in the forward face of
the member 71 of the skeléton frame H, (see
15,) the water being supplied to this
| channel in substantldlly Lhe saine manner as
The cireulation of

to the mold - section o.
these streams of water lellIld the casting

during the whole of the time that the latter]
- is formmn' results in a very rapid cooling and-

| hardemnw of the same -before the metal has

45

55

- 6o

- mold and comprising,

had time ‘ro form large and well-defined crys-
als. Hencethe theresultis, as before stated,

a casting of much finer grain and more per-

fectly chilled than when the casting is not
subjected to the action of a cooling medium,
and, moreover, the formation of the castings

18 more rapld and a larger product can be |

turned out in a given tlme than when the

'castmﬂ'b are not so chilled,

In connection with the mechanism for sepa-
rating the several sections of the mold to strip
the castmn‘ therefrom after thelatter has been
com pleted I prefer to employ a mechanically-

operativecasting-stripper—such,forexample,
as that shown herein at s—said 'Sﬁmpp'el in
this case working between the twomain mold-

sections to stmke the sprue of the casting and

positively strip and eject the latter from the
preferably, an oscilla-

tory plate, such as 110 secured to a pair of

rock-arms, such as 112, pwoted on the frame
H, pleferably at the point where the yoke 50
By referring to

18 connected to sald frame.

such as a stream of cold water,
‘metal.

| preferably from a di
‘melting-tank than the passage7. Inthiscase
I ha.ve shown a %eues of eommumcatmﬂ‘ pas-

the molten bath.

at its rear end to a fixed stop 114 on one of
‘the slide-rods 62
_'suppmted on one of the mold-carriers and is -

, and hence sald stripper is

operatively connected with the’other, the

‘movements of the parts being such that the
stripper will be effective to strike the spfue-
of the casting after the mold-carrier 7» has
‘been 1ehracted to ihe pOSltIOH shown in Flﬂ's

5-and 18.

adjusted pxoperly-——the main frame H may

notmove forward far enough to close the mold-
sections properly,which,it mll be noted byre-

ferring to Iig. 7, are positively held together

by spring-pressure when the antlfrlctlon roll
55 withdraws slightly from the cam 56 and it
is desirable to provide means for preventing

70

It may ha,ppen oeeasmnallv that for some

‘reason—as, for instance, if Lhe parts’are not
80

the injection of molten metal into the mold

at SUCh a time and the consequent waste of
 For this reason I deem it desirable
to make use of a safety device—such, for-ex-

ample, as the spring- p1eaqed loekmn* pawl
115—which will engage a portion'of the plan-

ger-operating mechanism of the mold-filling

-'means—-——-as for example, the stop 29" on the
COI]HGOL]I]O' rod 29—and will not be released
from such stop unless the mold-sections come

together properly. Toassurethis,I may make
_use' of a pawl-releasing device,such as a plate

116, on one of the mold-carriers—in this case
on the main mold-carrier—which releasing
device will codperate with a face or arm, such
as 115', in fixed relation with the p&wl 115,
‘but w1ll not strike such arm, and hence will
not release the pawl fmm%hp stop 29', unless
the main mold-carrier has moved to its proper

9‘3"

10D

105

position and the mold -sections have been

brought together properly. The pawl will
'fengage the stop at each operation of the ma-
chine to form & casting; but it will not be re-
leased at any operation unless the-mold-sec-

tions are in position to form a perfect casting.

Forthepur poseof getting theé molten metal"

in the tank M’ in circulation, thus assuring
the presence of an extremely hot and most

per fectly fluid metal around the valve v and
in the chamber S and the adjacent passages,
I deem it desirable to provide an additional

supply-passage leading into the chamber 8,

pmtmn of the 13:1]:11{ 80 as to take the1r sup-
ply from ‘a point somewhat near the top of
Here a passage 120 leads

into'a chamber 121, which is conneeted with

these passaﬂ'es and chambers may be prevent-

- Hig. 4 113 will be seen that one of these arms [ ting off the supply and yet permitting aceu-

ferent portmu ‘of the

LIO

115

120

125

another chamber 123 by a passage 122, and
from the chamber 123 another passage 124 0S-
tablishes ' communication* with the ‘valve-
chaniber8. The flow of molten metal through 130
‘ed except during the period when the machine -
is being started, and for the purpose of cut-




~mulated air and gas to escape 1 may make
“use of avalve, such ag 125, substantially simi-
Jar to that shown
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at 5. DBefore the casting
opemtlon begins, howevel this valve may
be opened, while the lever 43 is up and the

valve v remains closed, and the machine may .
be started, which of eourse will result in cir-

culating the metal not only through the pas-
sages 7 and 8 into the chamber 8 from the
bottom of the bath, but also through the pas-

sages just described from a point near the

top of the bath, thus assuring a very perfect

circulation of the metal in- the tank and in

the chamber 8 before the actual casting oper-
ation begins. The principalfunctionsof this
valve 125, however, are to prevent the lower-
ing of the pressure of the jet of molten metal,
the cushioning of its blow, and the formation
of blow-holesin the casting, all of which would
result from the accumulation of air and gas
in the chamber 8. - |

The Opelat-lon of a cabtmmmaehme con-
structed in accordance with my present 1in-
vention as hereinbefore set forth is as fol-
lows: The valve 125 will be opened whiie the
lever 43 remains up, whereupon the machine
will be started and the driving-wheel permit-
ted to make a few rotationsin order to get the
molten metal in circulation, and thus assure
the filling of the chamber 8 with hot and per-
fectly fluid metal. Thereupon the valve 125
may be closed again and the lever 43 pushed
down to permit the valve v to be operated by
wiper 40, all this being merely preliminary
to the operation of the machine for forming
a casting. Assuming thatall of the partsare
are in their normal positions—that 1s, with
the valve v closed and the sections of the mold
in their open positionsrelative tooneanother,
as shown in Fig. 5-—the driving-wheel 5 and

- the shaft 2 will be rotated in the direction of
the arrow, and as the antifriction-roil 55 rides

down the face of the cam 56 the spring 59
will shift the frame II toward the opening 10
and at the same time slightly elevate sald
frame to bring the sprue-hole into position to
register with such opening, although the
frame f will notat first move toward the open-
ing 10, but will merely rise, owing to the fact
that the springs 66 will be effective to keep
the slide-rods 62 in contact with the stop-
faces 68 until the main frame H reaches the
position shown in Fig. 6 and becomes effect-
ive to actuate said frame hand its mold-sec-
tion positively, the shifting of the frame H
in this direction being effected by a spring
59 and said frame being firmly pressed for-
ward as the antifriction-roll 55 leaves the
face of the cam 56. Hence said spring 99 ex-
erts at such time a constant pressure upon
these frames and tends to press the mold-see-
tions o and o' firmly together and also to hold
the nipple 18 tightly {:Lﬂ'alllbt the nozzle 12.
Before the mold-sections o0 and o' close, how-
ever, the antifriction-roll 77, rising from the
cam :S,pel mits the sprmﬂ' 76 to become effect-

ive to shift the bar 1/ toward the opening 10 i from the mold—that is to
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to force the mold-section 0" to its closed posi-
tion, and this spring 76 will tend to keep such
mold-section in its clo‘sed position so long as
said antifriction-roll 77 is clear of the cam
78. While the sections of the mold are clos-

ing.the ceranks on the shaft 2 are rotating and

the crank-arms 81 and 81" are operating to
draw down the pistons of the two air-pumps,

and thus produce vacua in the two pump-

cylinders and admit a small amount of oil
thereinto through the valves in the pistons.

Thereafter and Whlle the mold-sections are

closed the cams 95 and 95 on the shaft 2 will
cperate f:ueeesqwely to raise the puppet-
valves 86 and 8¢’,and thus first partially and
afterward completely exhaust the mold, the
valves 36 and 86’ opening and closing suc-
cessively and the pistons then rising in the
pamp-cylinders toforee out through the pipes
97 and 97’ the air exhausted from the mold
and also the oil in said cylinders. By this

time the block 30" will have slipped off the

face of the cam 83, and the spring 32 will be
effective to force down the plunger p and set
in motion the metal in the passage 7 and the
chamber 8, and the kinetic energy of the
moving metal will when the valve v is opened
serve as an additional means for foreing the
jet of molten metal into the exhausted mold
The ecam 41is so located as to open this valve
v (see Fig. 7) before the plunger reaches the
limit of its downward movement, and hence
as the valve v opens the passage 10 and closes
the passage 8’ the whole foree of the plunger
will be added to the vis viwva of the moving
body of metal to force a stream of molten
metal ander very high pressure into the closed
and exhausted mold. This molten metal will
be cooled and chilled almost instantaneously
as it enters the mold, owing to the circulation
of the streams of water around the mold-sec-

tions, and the tendency of the cooling body to

crystallize will be checked and a very high
grade casting with an extremely fine crystal-
line structure will result. As soon as the
proper amount of metal has been supplied to
the mold the valve v will close again and the
plunger p» will rise, and thereupon the mold
may be opened; but before the mold-sections

separate the auxiliary or admission valve &8,

carried by the puppet-valve 86', will open
communication between the outer air and the

mold in order to facilitate the separation of

the mold-sections. Thereupon the antifric-
tion-roll 55 will ride up the face of the cam
56 and retract and lower the main frame H,
the first movement being to the pos1tmn
shown in Fig. 16 to withdraw a portion of

the sprue of the casting ¢ from the opening
10, whereupon the ends of the slide-rods 62
will again strike the stop-faces 63, and the

frame /» will be at the rearward limit of its
slicht reciprocatory movement. The maln

_'ftame H, however, will continue to move to
the rear, as seen in Figs. 5 and 17, and the
major pOItIOIl of the castmc-* will be stripped
say,

it will Dbe
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stripped-from the mold-seetlon 0. When the

antifriction-roll 77 comes into contact with:
the cam 78, the  frame %' will be 'shifted to
the rear to strlp the mold-section o'’ from the.

casting, as shown in Figs. 5 and 18. If the

casting still adheres to the mold- sectlon o',

as Wlll frequently be the case, the stripper 3

will then strike the sprue of the casting ¢
-and strip the last portion of the engaged sur-
face away from the mold, whereupon the

casting will drop and may be received in a
suitable receptacle, (not shown,) the stripper

being afterward retracted from its position
betweeu the mold-sections by an ‘upward
It ‘should be understood, of

movement.
course, that the valve 88 will have closed be-
fore the pumps become effective to exhaust
the mold again during the next eycle of op-
Each time that the
plunger reaches the limit of its upward move-
ment the stop 29’ will be engaged by the pawl

115, and if the mold- seetmns come together |
,properly the pawl -releasing
strike the arm 115’ and’ release said pawl to
‘permit the plunger to descend again; but if

plate 116 will

the mold-sections do not come tmrethel prop-
erly the pawl will not be released the plun-
cer will not descend,

1. In a castlnmmachme the eombmatmn

 with means for subJeet1nﬂ* a mass of molten

and a mold, of a plurahby of air- -pumps for.
producing a vacnum in the mold; a valve for
controlling the entrance to the' exhausted
- mold of molten metal; a power-driven device

35

.4.0

- baust the partially - exhausted mold, and

metal toa pressure greater than a,tmaspherm |

in the machine; and mechmusm operatively

connected with such device which first ren-

ders oneof the air-pumps effective to exhaust

the mold, then renders such pump ineffective |
| with means for subjecting a mass of molten

and a qeeond pump effective to further ex-

finally during the second exhaustion actuates
the said Valve and thereby admits moltm

- metal under pressure to the mold. .

50

2. TIn a castmﬂ*-machme, the (;_ombmatlon
metal to a plessme wreatel than atmosPheue,
and a mold, of a plura,hty of air-pumps com-
mumeatmﬂ' with the mold for producing a

vacuum | therem valves controlling the pas-
3a20-Ways leddlﬂﬂ‘ from the alr-pump cylin-
~ ders to the mold; a valve for controlling the |

55,

entrance to the exhausted mold of molten

metal; apower-driven device inthe machine,
~ and mechanism operatively connected with |
‘valve in the passage-way leading from a sec-

.such dewce, ,Whlch first, actuates the plstons

~ of the air-pumps, and opens the valve in the
- bo

passage-way leading from one of the air-pump

“eylinders to the mold then closes this latter
valve and opensthe walve in the passage-way

leading from the second air-pump cylinder to |
~the molcl, and finally, before the piston of the |
last-mentioned cvlmder has reached the end
~of its stroke, opens said valve contlollmw the
flow of mol‘ren meta,l to the mold o

and there w111 be no |
_ wasbe of the molten metal. . :
Having described my mventlon I claim—

3. In a castmouma,chme the combmatwn

‘with a plunger for sub,]ectmﬂ' molten metal to

pressure, and a mold, of a plarality of air-

pumps commume&tmn‘ with the mold for pro-

dueing a vacuum therein; valves controlling

the passage-ways lea,dmn* from the air-pump

cylinders to the mold; a valve for controlling

the entra,nce to the exhausted mold of molten
metal; apower-drivendevice in the machine;

‘and mechamsm operatively connected with

such device, which first actuates the pistons

of the air-pumps and opens the valve in the

,(3}1111(101 and
last-mentioned cylinder has reached the end

passage - way leading from one of the air-

pump cylinders to the mold, then closes this

latter valve and opens the Valve in the pas-

sage - way leading from a second air-pump
Jnally, before the piston of the

of its stroke, actuates the plunger and opens

75

80

said valve controlling the ﬂow of molten metal

to the mold.

4. In a casting-machine, the combination
_Wlbll means for sub,]ectlnfr a mass of molten

a mold, and an air- Valve for admitting air to'.
| the mold at a predetermined time, of a plu- '*

rahty of air-pumps for producing a vacuuin
'in the mold; a valve for controlling the en-

trance to the exhausted mold of molten metal;
‘a power-driven device in the machine; and

:"pumps effectwe to exhanust the mold, then

pump effective to further exhaust the par-

réenders such pump inéffective and a second

tially-exhausted mold, then during the sec-
ond exhaustion aebuates the said metal—con- |

jf'trollmfr device and admits molten metal to

90

mechanism operatively connected with such ™
| device which first renders one of the air-
I00 -

.105 o

‘the mold, and finally opens smd an-valve and |

admits air to the mold.
5. In a casting-machine, the combma,tmn

metal to a pressure greater than atmosphemc,

‘a mold, and an alr-valve for admlttmﬂ' air to

controlling the entrance to the exhausted

‘mold of molten metal; a power-driven device

I1O

“the mold at a pledetel mmed time, of a plu-
|.rality of air-pumps commumcatlno* with the
‘mold for pr oduclng a vacuum therem valves
'. _contmllm g the passage-waysleading fr om the
air-pump cylinders to the mold; a Valve for

1?[_5l

in the machine; and mechanism operatively

| connected with such devwe which first actu-

the valve in the passage-way leading from

one of the air-pump cylinders to the mold,
then closes this latter valve and opens the |

‘ond cylinder to the mold, then, befare the pis-

120

125

“ton of the last- mentmned cylmdel hasreached
the end of its stroke, opens the said metal-

controlling valve, and finally cpens said airs

1 valve and admlts au to the :mOId

-Wlth a plunn'er for subJeetlnﬂ' molten metalto
| bressure, & mold, and an air- -valve for admit-
- tmg _a.u to th_e_m_ol_d ata pr e_dete_l, _lmned time,
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of a plurality of air-pumps communicating

with the mold for producing a vacuum there- |

iny valves controlling the passage-ways lead-
mo' from the air-pump cylinders to the mold;

a valve for controlling the entrance to the ex-

hausted mold of molten metal; a power-driven
device 1n the machine; and mechanism op-
eratively connected with such device which
first actuates the pistons of the air-pumps and
opens the valve in the passage-way leading
from one of the ¢ylinders to the pump, then
closes this latter valve and opens the valve
in the passage-way leading from a second air-
puamp cylinder to the mold, then, before the
piston of the last-mentioned cylinder has
reached the end of its stroke, actuates the
plunger and opens the said metal-controlling
valve, and finally opens said air-valve and
admits air to the valve.

7. In a casting-machine, the eombmatlon
with a plunger for subJeetlnﬂ' molten metal to
pressure, and a mold, of a plurality of air-
pumps commumcatmﬂ' with the mold for pro-
ducing a vacuum therein ; valves controlling
the passage-ways leading from the air-pump

eylinders to the mold; avalve for controlling

the entrance into the exhausted mold of

‘molten metal; a main shaft from which the

pistons of sald air-pump cylinders are actu-
ated; and a series of cams operatively con-
nected to the shaft, and with said plunger and

‘the valves in the passage-ways leading from:

the air-pump cylinders, and with said metal-
controlling valve, and which actuate the same
in the following order during the exhausting
movement of the pistons, namely: first the

‘valve in one of said passage-ways to open the

same, then this valve and the vdlve in an-
other of the passage-ways to close the first
valve before opening the second, and finally
the plunger and the metal-controlling valve
to admit molten metal under pressure into the
mold. |

8. In a casting-machine, the combination
witha plunger for subjecting molten metal to

pressure, a mold, and an air-valve for admit-

ting air at a predetermined time fo the mold
of a plurality of air-pumps communicating
with the mold for producing a vacuum there-
in; valves controlling the passage-ways lead-
ing from the air-pump cylinders to the mold;
a valve for controlling the entrance into the
exhausted mold of molten metal; amain shaft
from which the pistons of said air-pump cyl-

inders are actuated; and a series of cams op-

eratively connected to the shaft, and with said
plunger and the valves in the passage-ways
leading from the air-pump cylinders, and with
said metal-controlling valve, and which actu-

ate the samein the f0110W1n0* order during the

exhausting movement of the pistons, namely
first the valve in one of said passage-ways to
open the same, then this valve and a valve
in another of the passage-ways to close the
first valve before opening the second, then the
plunger and the metal-controlling valve to
admit molten metal under pressure into the

_—

, | controlling
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mold, and finally the air- va,lve to admit air
into tne mold.

9. In a casting-machine, the combination

with a separable mold, of meaus for first pro-

ducing a vacuum In the mold; means for next
causing the filling of the mold with molten
metal; means for afterwald admitting air to
the m’old; means for finally separating. the
mold; and mechanism for causing the opera-
tion of the several means in the order specl-
fied.
10. In a casting-machine, the combination

with a separable mold, of a plarality of sepa-

rate means for producmo* a vacuum,; means
for causing the filling of the mold with molten
metal; means for &dlnlttlﬂﬂ' air to the mold;
means for separating the mold; and meehan-
ism operatively connected to the machine for
actuating the aforesaid means in the follow-
ing order, to wit: to first render one of said
vacuum-producing ineans effective to exhaust
air from the mold, then to connect the par-
tially-exhausted mold with a second vacuum-
producing means, then to cause the injection
into the mold of molten metal, then to admit
air to the mold, and finally to separate the
mold.

11. In a casting-machine, the combination

with aseparable mnold, of a plurality of sepa-

7Q

75

30

- 90

rate means embodying a pair of air-pumps °

for producing a vacuum; means for causing
the filling of the mold with the molten metal;
means for admitting air to the mold; means
for separating the mold; and mechanism op-
eratively connected to the machine for actu-
ating the aforesaid means in the following
ordel to wit: to first render one of said air-
pumps effective to exhaust airfrom the mold,

then to connect the partially-exhausted mold
with the other air-pump, then to cause the
injection into the mold of molten metal, then
to admit air to the mold, and finally to sepa-
rate the mold. . |

12, In a casting-machine, the combination
with a mold and w1th mold filling means, of
an air-pump embodying a main puppet -valve
communication between the
pump-cylinder and the mold, and an auxil-
iary valve carried by the main valve and con-
trollingcommunication between the mold and
the outer air. -

13. In a casting- ma,(,hme the combination
with a mold and w1ih mold- filling means, of
an air-pump; a main valve contr ollmn' COMm-
munication between the pump- cylmder and

the mold; an auxiliary valve carried by the.

main valve and ccntrolling communication

between the mold and the outer air; and a

valve-actuating mechanism for operating the
main and aumhary valves mth relation to
each other.

14. In a casting-machine, the combination
with a shiftable mold having mold-sections
adapted to move toward and away from each
other transversely to the plane of their sur-
face of contact and provided with a groove

| intersecting said surface, of a nozzle thl ough
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' whlch molten metal 1s 1n,]ected mto the mold
~ means for moving the mold into a casting po-
~ sition in eontaet with said nozzle and for
withdrawing it therefrom; mechanism for
separating the mold- sectlens upon the filling

~of the mold and after its withdrawal from :
1ts casting position; an air-pump cylinderand

a flexible connection extending between the

'mold and the air-pump eylmdel and eom-

mumeatmﬂ* with sald groove.

15, In a eastlnn'-maehme, the eembm&tlon:,
- with a moldhaving mold-sections adapted. to

move toward and away from each other trans-

‘versely to their surface of contact and pro-
vided with a groove mterseetmw said surface,

of mechamsm for sen*uatmo' the mold-sec-

. tions upon the ﬁlhnﬂ' ef the meld a,_conduit
.commumcatlno* W1th the groove through

o which air is exheueted frmn the mold & V&l‘i"

20

'35

| 40

~ haustion of the mold, then the 111;|eet10n of
molten metal mto the eztha,usted mold, and-

55 .
~ finally the admission of air to the meld sub-_,._

for centrolhnﬂ' the admlssmn ef air to the

groove; means for applying a pressure to

S molten metal in the machine to effect its for-.
. cible injection into the exhausted mold; and
_mechamsm for operating said. valve
mit air into the mold after the 1nJeetlon of§
'-the metal thereinto, |
16, Ina castmg-machme the combmatlonj
 witha discharge-nozzle, and an air-pump cyl-
~inder, of a mold shiftable relatwely to the cyl-
inder and to the discharge-nozzle; means for
~ guiding themold, and for advaneing thesame.
. into a casting pomtmn in which it contacts
- with said nozzle, and for withdrawing it ffom

- such position; a flexible connection extend-_--
ing between the mold and the air-pump cyl-
'1nder and mechanism operatwely connected.
1o the machine which first causesthe advance

. of the mold toward the nozzle, then the ex-
~ haustion of the mold ‘and finally the injec-
tmu of molten metal 1nt0 the exhausted mold.
~17. In a casting-machine, the eombmetmnf
w1th a discharge-nozzle, and an air-pump eyl-
“inder, of a mold shiftable 1elat1ve]y tothe eyl- |
mder and to the dlSGhal ge-nozzle; means for |
guiding the mold in its movements and for .
'__advancmg the same into a casting “position
in which it contaects with. said nozs«*le and for |
withdrawing it from such p051t1011 an air-ad-
“mission valve ‘a flexible eenneetmn extend-

» ing between: the mold and the air- -pump eyl--

) .-mder and mecha,msrn opera,twely connected

- to the machine which first causes the adva,nce
. of the mold toward the: nozzle then ‘the- ex--

- sequent to the injection of metal thereinto.

. 60

.meens for guiding the mold, and for advanc-
ing the same 1nt0 a casting pomtlen in which |
it centa,cts with said nozzle, and for -with-
drawing it from such position; a flexible con- .
nection extendlnn' between the mold and the.

air- pump eylmdel : fmd meehamsm epel a-

18. In a casting-machine, the eombmatwn-
with a discharge-nozzle, and an air-pump cyl- .
inder, of a seetional mold shiftable relatively
to the cylinder and to the discharge-nozzle;.

pump cylmdel
:connected to the machine which first causes
‘I'the advance of the mold toward the nozzle,
‘then the exhaustmn of the mold, then the in-

to ad--

' twely connected to the machme thh first
causes the advance of :the mold toward the
| nozzle, then the exhaustion of the mold, then
the injection of molten metal into the eX-
hausted mold, and finally the withdrawal of

the mold fr om the nozzle, and its separation.
19. In a casting-machine, the eomblnatlon

with a dischar ﬂ'e-nezzle, and an air-pump cyl-
inder, of a sectional mold shiftable relatively
to the ceylinder and to the discharge-nozzle;
‘means for guiding the mold in its movements -
and for advancing the same into a. castmn‘- |
position in which 1t contacts with said nozzle
and for withdrawing it from such pomtwn |
an air-admission Valve, a flexible connec-

tion. extendmﬂ' between the mold and the air-
‘and mechanism operatively

;jectmn of molten metal into the exhausted

mold, then the admission of air to the mold
-subsequent to the injection of metal there-
into, and finally the withdrawal of the mold' -
'from the nozzle, and its separation. |

.20. In a castmn*—machme, the eombmatmn- |
mth a discharge-nozzle, and a pair of air-
pump eyhnders, of a sectlonal mold shiftable
relatively to the cylinders and the discharge-
‘nozzle; means for guiding the mold in 1ts
movements, and for edvenemﬂ‘ the same into

a casting pemtwn in which it contacts with
:said noyzle and for withdrawing it from such

position; anair-admission va,lve, flexible con-
nections extending between the mold and the |
“air-pump eylinders; and mechanism opera-
‘tively connected to the machine which. first
causes the advance of the mold toward the
‘nozzle, then the exhaustion.of the mold, then
‘the admission of airinto the mold subsequent H
‘to theinjection of metal thereinto, andfinally
the withdrawal of the mold fl()lIl the nezzle,
_'end its separation. -

91. - In a castmﬂ'-ma,ehlne, the eomblnatwn

11

70

8o

9%

95

I00

o5

ITO

_,mth a discharge-nozzle and an air-pump eyl-

{ inder, of a seetlenal mold shiftable relatively =~ =
to said cylinder; means forguiding the mold .
in its movements and for advanemﬂ‘ thesame
to a casting position in which it contacts with
__-sald nozzle and for withdrawing it from suech
.p081t1011 an air-admission valve for said eyl-
inder; means for positively operating such .
valve; means for separating the sections.of
‘the mold from each other; and a flexible con-
nection extending between and connectmﬂ"_; o
_jthe air-pump cylmdel with the mold.

IIS_”- :

22. In a casting-machine, the eombmatmn .

-_'W1th a dlscha,rcre—nozzle, and an air-pump eyl-
inder, of a sectional mold shiftable relatively
to sa,ld cylinder; means for guiding the mold .
inits movements, and for &dvencmﬂ' the same
+1into a casting n051t10n in which 1t contacts
with said nozale, and for withdrawing it from
such position; a main valve for admitting air
from the mold to the air-pump eylmdel

‘air-admission valve carried by the main valve

fm ed m1tt1nﬂ' air to the mold befme its mth-
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drawal and separation; and a flexible connec-
tion extending between and conneeting the
alr-pump cyhnder with the mold.

28, In a casting-machine, the combination
witha discharge- no_zzle, and twoair-pump cyl-

with saidnozzle, and for withdrawing it from

such position; an air-admission valve; flexi-

ble connections extending between and con-
necting the air-pump GVllHdGIS with the
mold; and mechanism operatively connected
to the machine which first causes the advance
of the mold toward the nozzle, then the ex-

-haustion of the mold, then the admission of
air to the mold subsequent to the injection of

metal thereinto, and finally the withdrawal
of the mold from the nozzle, and the separa-

‘tion of its sections one from the other.

25

24. In a casting-machine, the combination
with a mold; means for subjecting molten

metal to a pressure greater thanatmospheric;

means for holding the metal and permitting

it to flow, in- consequence of such pressure, |

ina dlreetlon other than into the mold; and

) plurahty of air-pumps forproducing a Vacu-

35

“ineffectiveand asecond pumpe
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um-in the mold, of means for shifting the
direction of flow of themolten metal; a power-
driven device in the machine; and mechan-
ism operatively connected with such device

~which renders one of the air-pumps effective |-

to partially exhaust the mold, said pressure
means effective to establish the flow in the
metal and the operating-pump subsequently

‘ective to fur-
ther exhaust the partially-exhausted mold;

and then, subsequent to the establishment ot‘
the flow, actuates the means for shifting the |
direction of such movement, thereby effect-
ing the diversion of the flow toward and into
the mold. = |

25. Ina eastmrr-machme the. combmm;lon

with a meltmfr-tank dndachamber connected

to the tank and normally shut off from com-
munication with the mold, of means for sub-
jecting a mass of molten metal communicat-

ing with-that in the chamber to a pressure

greater than atmospherie and thereby set up

a movementin the body of metal in the cham-

ber outward-into the tank; means for sud-

“denly opening commumcatmn between the
chamberand the mold and for simultaneously
arresting the flow of metal from the chamber

info the tank a plurality of air-pumps for

~producing a vacuum Iin the mold; a power-
driven device in the machine; and mechan-
- ism operatively connected with such device
‘which renders-one of the air-pumps etffective

to partially exhaust the mold, said pressure

means effective to-establish the flow of the

metal in the chamberand the operating-pump

- subsequently ineffective and a second pump

effective to further exhaust the partially-ex-

hausted mold; and then, subsequent to the

with a melting- tank, aQ mold and a
in normal commumcatlon with the tank, of

‘hausted mold;
~establishment of such flow, actuates said
.valves to thereby close communication be-
tween the chamber and the tank and simul-
taneously open communication between the

698,596

| foropeningcommunication between the chani-
ber and the mold and simultaneously arrest-
ingtheflowof metal in otherdirections, there-
by diverting the direction of flow toward and
tinto the mold. -

inders, of a sectional mold shiftable relatively |
to said cylinders; means for guiding the mold-:
inits movements, and for advaneing the same |
-into a casting position in which it contacts

26. In a casting-machine, the combination
chamber

means for subjecting a mass of molten metal
communicating with that in the chamberto a
pressure greater than atmospheric and there-

by set upamovement in the body of metal in
the chamber outward into the tank; a valve

for closing communication between the cham-
ber and the tank; a valve for contmllmw the

|.inlet of molten _metal to the mold from the

chamber; a plurality of air-pumps for pro-
ducing avacuum in the mold; a power-driven

.device in the machine; and mechanism op-

eratively connected with gsuch device which

renders one of the air-pumps effective to par-
| tially - exhaust the mold, said pressure means
effective to establish the flow of the metal in
the chamber, and the operating-pump sub-
‘sequently ineffe'ctive and a second pump ef-

fective to further exhaust the partially-ex-

‘and then, subsequent to the

chamber and the mold.

in normal commlmlcatlon with the tank, of
means for subjecting a mass of molten metal

-communicating with that in the chamber to a

pressure greater than atmosphel i¢c and there-
by set up a movementin the body of metal in

the chamber outward into the tank; a double-
‘action valve for eontrollmn‘ communlcatlon

between. the chamber and the mold and the
chamber and the tank; a plurality of air-

-pumps for producing a vacuum in the mold;
| a'power-driven device in the machine; and

mechanism operatively connected with such

device which renders one of the air-pumps
| effective to partially exhaust the mold, said
“pressure means effective to establish the flow
of the metal in the chamber, and the operat-
ing-pump subsequently ine: :Feetwe and. a sec-
ond pump -effective to further exhaust the
partially-exhausted mold; and then, subse-
(quent to the establisbment of such flow, ac-

tuates said valve to thereby sim ultaneously
close communication between the chamber

28. In a casting-machine, the combination
with means for subjecting a mass of molten

-metal to a greater pressure than atmospheric;

means for holdmﬂ' the metal and permitting

1t to flow in consequence of such pressure in
a direction other than into the mold; a noz-

zle; a shiftable mold; means for shifting the
mold toward and away from the nozzle; and

establishment of such ﬂow,aetuates the means | a plurality of air-pumps for producing a vacu-

27. In a eastmcr-machme Lhe oombmatmn-
{ wWith a meltmﬂ'-tank a mold and a chamber
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‘and the tank and open communication be-
-tween the chamber and the mold.
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hausted mold: and then, subsequent to the
estabhshment of the ﬂow actuates the means

um in the mold, of means for shlftmﬂ* the di- |
rection of flow of the molten metal mld di-

 shiftingthe mold toward the nozzle; then ren-

verting the same toward and into the mold; | for shifting the dxrectlon of such movement,
a, power-drwen device in the machine; and | thereby. effectmn' the diversion of the flow to-

“mechanism operatively connected with such

device Whleh first actuates the means for

~ders one of the air-pumps e_t’féctive to par-
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tially exhaust the mold, said pressure means-

effective. to establish the flow of the metal
and the operating-pump subsequently inef-

fective and.a second pump effective to fur-
ther exhaust the partially-exhausted mold;

and then, subsequent to .the..es_ta,bli'shment_of

the flow, actuates the means for shifting the

direction thereof, thereby diverting the ﬂew
toward and into the mold. |

29. In a casting-machine, uhe combmdtlon |

with a melting - mnk a nozzle a shiftable
mold; a chamber conueeted to the tank and
normally cuto:
mold ; means for shifting the mold toward and

away f10m the nozzle; and a plurality of air-
pumps, of means for subjecting a mass of

molten metal communicating with thatin the

chamber to a pressure meatel ‘than atmos-
pheric and thereby set up a movement of the
‘body of metal in the chamber outward into
the tank; means for suddenly opening com-

munication between the chamber and the

‘mold and for simultaneously arresting the

flow of metal into the tank;.a power- drwen

device in the machine; and meehamsm oper- |
with a separable “mold - embodymw a part of

mold-sections of mold-filling means having a
‘discharge-nozzle Opembwelv connected w1th |
| the machine for supplying molten metal to
the mold; and mechanism operatively con-

atively connected with such device which first

actuates the means for Shll:'tmﬂr the mold to-
ward the nozzle; then renders one of the air-

pumps effective 0 partially exhaust.the m old,

~ said pressure means effective to establish the

. 40

flow of the metal in the chamber and the op-
erating-pump subsequently ineffective and a
second pump effective to further exhaust the

partially-exhausted mold; and then, subse-

-~ .ates the means for opening communication_ |
between the chamberand the mold and simul- |

55
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quent to the estabhsbment of the ﬂow actu-

taneously arresting the flow of metal into the

mﬁspherlc means for holdmw the metal and

pressure in a direction other than into the
mold; and a phuality of alr-pumps for pro-
dumnff a vacuum in the mold, of means for

.. shlftmﬂ' the direction of ﬂow of the molten
metal; a power-driven device in the machine;

and mechanism operatively connected with

such dev‘lee whleh 1ender3 one of the air-

‘said pressure means effeetwe to establish the.
flow in the metal and the operating-pump. |

subsequently ineffective and a second pump

effeetwe to further 8“‘{11&11813 the partmlly-ex-

T from communication with the |
for shifting the mold toward the nozzle; then

renders one of the air-pumps effective to par-

tank, therebv dwertmfr the flow toward and |
into the mold.

- 80, In a Gastlnﬂ* maehlne ‘the oombmatmn.
with a mold hawng a passaﬂ*e way inits body
for a chilling liquid; means for subjecting
" molten metal to a pressure greater than at-

{ ward and into Lhe mold.

31, In & eastmn*-ma.ehme, the combination

with means for subjecting a mass of molten

metal to a pressure greater than atmOSpheme
means for holding the. metal and permitting

it to.flow, in consequence of sach pressure,in .

75

a direction other than into the mold; a noz-

zle; a shiftable mold having a passage-way in

its body for a chilling 11q111d means for shift-
ing the mold towmd and away from the noz-
zle and a plurahty of air-pumps for produc-

.mrr a vacuum in the mold, of means for shift-
ing the direction of flow of the molten metal

and diverting the same toward and into the

mold; a power-driven device in the machine;

and meehanism operatively connected with

8c

such device which first actuates the means .

tially exhaust the mold, said pressure means

effective to establish the low of the metal and
the operating-pump subsequently ineffective
and a second pump e

ffective to further ex-
haust the partially-exhausted mold; and then,

“subsequent to the establishment of the flow,

actuates the means for shif tmn- the dueetmn

‘thereof, thereby diver tmﬂ* the flow tomaLd
'and mto the mold.

- 82. In a casting- machme the combmatmn

‘nected to the machine for shifting said mold-
sections different distances in a common path

rehtwely to each other toward and from said

opening and into and out of opelatlve rela-
‘tion with the mold-filling means.

33. In a castin n*-maehme, the combmamon
with a discharge-nozzle; a reciprocatory mold
embodying mold-sectmns separable from one
another and movable different distances rela-

mold; means for forcibly anectmﬂ' molten
metal thereinto; a power-driven devicein the

machine; and mechanism. operatively. con-

| nected with such device which first shifts the
permitting it to flow in consequence of such | mold into contact with said discharge-nozzle

f

and closes the .mold-sections, then renders

h, one of the air-pumps effective to partially ex-

L

‘haust the mold and subsequently ineffective

and a second pump effective. to further ex-
haust the partially-exhausted mold, then ren-

-ders the means effective for forclbly injecting
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| ;_'Lwely to the discharge-nozzle, of a plmahty_
-of air-pumps for pmduemﬂ' a-vacuum in the
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molten metal into the mold, and finally shifts

with a separable mold embodymw a pair of

the mold out of contact with the. discharge-
‘nozzle and separates the. mold-sections.
84, In a casting-machine, the combination
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mold- sec‘mons cooperatwe for f01 ming a cast- -
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1ing, of mold-filling means having a discharge-
opening for supplying molten metal to the
mold, and power mechanism for shifting said
mold-sections different distancesin thesame
direction relatively to each other to effect the
opening and closing of the mold.

- 35, In a,eastmn'-machme the combination
‘with a sectional mold of a carrier for each

mold-section; cm*rier-aetuating mechanism
for shifting the carriers and separating the
mold -sections from each other; a casting-
stripper pivotally connected at different
points of 1tslength to one of said sections and
to a member relatively to which said section

moves when actuated, said stripper being dis-

posed in the plane of movement of the sec-
tion 1n which it is pivotally connected and
havingits pivotal axis extending transversely
to the plane of movement of such section,
whereby the stripper is caused to swing trans-
versely to the sprue of the casting.

36. In a casting-machine, the combination

with a nozzle through which molten metal is

injected into the mold of a sectional mold,
and mechanism for Shlftlnﬂ‘ the mold- SerlOIlb

as aunitaway from the no,a?le and then stop-
ping the movement of one mold-section and

continuing the movement of another section
in the line of retracting movement of the
mold.

- 37. A sectional mold embodymga plurality
of mold-sections, in combination with a main

carrier upon which the mold is mounted, one
of the mold-sections being mounted upon said
mailn carrier and being adapted to move rela-
tively thereto; a spring for urging the said
relatively movable section into contact with
its cobperative section; and a stop for limit-
Ing the motion of said relatively movable sec-

698,596

tion at some time before the mold reaches the 40

llmlt of its retracting movement.

| . A sectional mold in combination with a
bpl mg for urging the mold into its casting po-
sition; means for retracting it therefrom; a
carrier upon which the mold is mounted,
springs for urging the various mold-sections
into a position in which they contact with
each other; a stop for limiting the retracting
movement of one of the sections; and means
for separating the remaining mold-sections
during the further 1etraetm0‘ movement of the
mold. -

89, In a casting-machine, the combmatlon
with a separable mold and with mold-section
carriers adapted to be moved different dis-
tancesin the same direction to close the mold,
of a plurality of pressure-exerting means
adapted toexertupon the mold-sections differ-
ent pressures toward the mold-filling means
to press the mold firmly in contact with the
latter and to press the mold-sections together
during the filling of the mold.

40. In a edsbmmmaehme the combination
with a separable mold of mold -filling means
comprising a plunger; a mold-carrier for each
section; mold-carrier-operating means for
closing sa,ld mold-sections; a Sprmmacbuated
loekm*r-pawl operative for preventing the op-
eration of the plunger until all of S&ld mold-

sections are in proper position; and a pawl-

releasing device carried by-the mold and ef-
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fective to release the locking-pawl when the

mold 1s in its proper position.
| CURTIS H. VEEDER.
Witnesses: '
E. BARRIE SMITH,
HENRY BISSELL.
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