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3ENJAHIN 8 ELROD AND WILLIAM HECTOR, OF OMAHA, NEBRASKA, ASSIGNORS, BY
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FéRHING CONTINUOUS SOFT-METAL BARS FROM MOLTEN METAL.

Application filed October 14, 1920, Serial No. 418,904. .

T'o all whom it may concern: o

. Be it known that we, Bensamrx S. Errop
and Wirriam HEcTor, citizens of the United
States; and - residents of Omaha, in the
county of Douglas and State of Nebraska,
have invented certain new and useful Im-
provements in Forming Continuous Soft-

Metal Bars From Molten Metal, of which

-the following is a specification. o
- Our invention relates more particularly

. to forming continuous soft-metal bars by

methods and means of the general class dis-
closed:in the application of Elrod, filed May
14,1917, Serial g!o. 168,546, (now Patent No.
1,438,951, dated December 19, 1922) where-
‘in molten metal is delivered into a mold, or
rather die, having & channel of approxi-

. mately the cross-sectional form of the de-
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sired bar, the metal being:cooled so as to
solidify while passin ‘through the channel,
the bar -formed by the co'olmﬁ and solidi-
fication of the metal being pulled from the
channel while the space in the channel from
which the solid bar-portion is withdrawn is
constantly refilled ‘with a fresh supply of

- the molten metal, and a lubricant being in-

30

35

1

(-]

troduced into the mold-channel along with
the molten metal ‘whereby to prevent any
tendency for adhesion between the bar and
the mold. Tt is the object of the present
Jinvention to provide, for the purposes in-
dicated above, an improved form of die
especially adapted for the production of

thin bars; to provide an improved method’

of connecting the die with the receptacle
from which the molten metal is delivered,
whereby to prevent leakage of metal at the
joints and to facilitate removal and replace-
ment of -dies; to provide improved means
for supplying the Iubricant, and for pre-
venting escape of molten metal through the

lubricant-supplying conduit; as also to pro-

. vide a die wherein two bars may be formed

45

- without addition of ang'
e

50

‘and . delivered . simultaneously, whereby to
double.the output of the casting machine
] : A moving parts -or
gi_:hervel_eme'nts except the specially formed
e, -
Censtructions embodying our invention
are illustrated in the accompanying draw-
ings, in which Fig. 1 is.a longitudinal sec-
tion of the metal melting pot and die-hous-
ing, Fig.'2 is'a transverse section of the
die and housing on the vertical plane of the

line 2—2 of Fig. 1, Fig. 3 is a transverse sec-
tion of the double-bar die, Fig. 4 is a detail
side view of the die-housing, Fig. 5 is a
detail front view of the die-guard, Fig. 6
is a partial longitudinal section of the die,
housing and lubricant-supply conduit, and
Fig. 7 is a detail transverse section of the
die and housing on the vertical plane of
the lines 7—7 of Figs. 1 and 6, a portion
of the lubricant-supply pipe also being
shown in vertical section.
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It will be understood that the illustrated ,

structures are parts of an organized ma-
chine, such as that shown in the aforesaid

application, said machine including, in ad- .-

dition to the parts herein shown, a suitable

~supporting frame, means for pulling the

formed bar from the die, means for cutting

{1

pieces of the desired length from the con- -

tinuous bar, and means for actuating the
pump by which the molten metal is dgl.‘iven
into the die simultaneously with the pulling
of the formed bar therefrom. . ,
. Referring to Fig. 1 of the drawings, there

is shown a melting-pot 10 having an in-

T

tegral spout 11 extending horizontally from *-
the lower part thereof. The channel or

passage 11’ through the spout communicates
with the lower end of a pump-cylinder 12
which is secured in the lower portion of
the pot, as shown, a piston 18-working slid-

‘ably in said cylinder and moving recipro-
.catingly between the lowered position shown

and a raiSed position at which the lower
end of the piston is above a lateral port
14 in the sidg of the cylinder. The piston-
rod 15 is a flat bar pivotally connected at
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its lower end with the piston, .and piv- .

otally connected mnear its upper end with
the forked end of a lever 16, the latter be-
ing fulerumed on a bracket 17 mounted on

the upper edge of the melting-pot. The.

lever 16 is oscillated about its fulerum by

“suitable actuating means working in unison
0

rmed bar

with the means for pulling the
dpulling of

from the die, and so that the
the bar from the die occurs
downward stroke of the piston.
end of the spout the passage 11’ is upward-
ly offset for a purpose which will appear
hereinafter.

The die-housing 18 is formed with a
uniform substantially rectangular longi-
tudinal passage extending through it from

uring the
Near the.
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end to end. The rear end of the di%-housf
ing is welded to the end of the spout 11 so
as to become substantially integral there-
with, whereby any possibility of leakage at
the joint 19 is prevented. The vertical di-

~mension of the passage through the spout.

11 i9 considerably less than that through
the die-housing, and the adjacent ends of

* said passages are so arranged that the for-

10
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mer enters the latter at a level somewhat
above the center thereof. Near the front
end of the die-housing the same is laterally
enlarged and provided at each side with a

water-chamber 20, the outer sides of said

chambers being closed by removable cover-
plates 21. Small passages 22 are extended
In diagonally from the upper and lower

arts of the water-chambers 20, as shown
in Fig. 2, said passagiles connecting” with
threaded openings in the upper and lower
sides of the housing. To the upper opening
there is connected a discharge-pipe 23

.which is extended laterally and then down-

_-wardly, terminating above a waste-basin
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24 from which a drain pipe 25 is extended
as desired. To the lower opening in the
housing there is connected a T-pipe 26, and
to one branch of the latter is connected the
water-supply pipe 27, which ‘is provided
with ‘a suitable control-cock 28. To the
other branch of the T 26 is connected a
pipe 29 which is extended to and connect-
ed with the waste-basin 24; In the latter
pipe there is arranged a shut-off cock 30,
which is normally closed, whereby the water
from the supply-pipe 27 is caused to flow
up through the chambers 20 and pass there-
from through the discharge-pipe 23. By
opening the cock 30, after closing the sup-
ply-cock 28, the water-chambers 20 may be
emptied. : : ‘

" In the upper side of the die-housing, be-
tween the rear end thereof and the laterally

“enlarged portion containing the water-cham-

bers 20, there is.a shallow recess 31 in
which "is placed a small specimen of the

 metal which is being cast. Said specimen

50

of metal is employed as an indicator to
show the correct operating temperature for
the mechanism. The melting-pot, the spout,
and the rear end-portion of the die-hous-

. ing are heated by suitable burners 32, 33

56

and 34 disposed beneath them, as shown in

Fig. 1. - o
Dies for casting bars of any desired form,

within the capacity of the machine, may be

disposed in the rectangular longitudinal

. channel of the housing’ 18, the -external
form of said dies being. such that they

1 60

will fit loosely within the channel through

" the housing; or co.that a slight"sgace ig-left
t

between the outer surfaces of
-the inner surfaces.of the housing.

_K die of suitable form for producing a
simple rectangular bar is shown in Figs.

e die and .
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1, ;2., 6 and 7, and comprfseé a pair of rec- |

tangular side-plates 35 and 36, spaced apart
by narrow ‘plates ‘37 and 38 disposed be-

tween them 'near their upper and lower -

edges, sald parts being secured together by
screws 39 which pass transversely through
the plates 35, 37 and 88, and enter thread-
ed openings in' the plate 36. Preferably,
also, there is a short bafile-plate 40 dis-
posed between the side-plates at the rear
end of the die and secured in place by‘one
of the screws 39, said - baffle-plate -fitting
a¥ainst the lower edge of the upper spacing-
plate 37, but leaving an opening or feed-
passage at its lower edge, between said edge

0
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and the lower spacing-plate 88.. In the die .

shown, which is for producing a relatively
thin bar, the feed-passage beneath the baf-
fle-plate is enlarged laterally by forming
recesses 41 in the adjacent sides of the plates
35 and 386, said recesses extending from the
rear end of the die past the front edge of
the baffle-plate. - Said recesses 41 are con-
veniently produced by drilling in from the
rear end of the die after its parts are as-
sembled. Said lateral enlargement of the
feed-passage is unnecessary except for rela-
tively thin bars. The length of the dies is
made such that a portion thereof will pro-
trude from the front end of the housing,
and accidental displacement of the die from
the housing is prevented by means of a
guard-plate 42 of the form shown in Figs.
1,4'and 5. Said guard-plate has a central
vertically extending-slot therein, adapting
the same to straddle a pair of neck-grooved
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studs 43 which extend horizontally from

the front end of the housing, above and be-
low the die. »

‘Leakage of metal through the clearance-
space between the die and housing is pre-
vented by circulation of water through the
chambers 20 in sufficient quantity to main-

-tain..the front end portion of the housing

at 'a temperature below the melting-point
of the metal being cast. Under such condi-
tions, some of the molten metal which en-
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ters the rear end of said clearance-space .
freezes or solidifies upaqn reaching the cooled

ortion of the housing, and the metal itsel:
1s thus caused t seal the joint around the
die and form 2 fluid-tight connection ¢ be-
tween the mold and housing.

. When it is desired to change dier, the

operation of the bar-pulling device and of
the pump is stopped, with the pump-piston
at a lowered position such as shown in Fig.
1, or so that the feed-port 14 is closed by
the - piston.- The water-supply cock 28 is
then closed, and the drain-cock 30 opened,

120
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so as.to drain the water from the chambers

20, thus permitting the heat from the burn-

‘ers to melt the metal ¢ which seals the joint

between the mold and housing. Thereafter
the guard-plate 42 is lifted off the support-

130
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v 'ing studs 43, and the die then pulled out of

after
of the sealing-metal. . After the
the sealing-metal, and particu-

the housing, in which it rests loosel
the melting
melting o

- larly after the removal of the die from the

housing, substantially all of the metal with-
in the housing-channel, as well as that in the

-front portion of the spout-channel 11/, will

- flow out of the open end of the housing.

10

.29

But, on account of the upward offset there-
of the metal in the rear portion of the spout-

channel 11’ will not escape, and escape of.

metal from the pot will be prevented by the
pump-piston. When replacing a die in the
housing, the same is merely inserted ifi the

-channel, and the guard-plate dropped down

in front of it to prevent its being pushed out
of the housing by the first flow of molten
metal into the rear portion of the housing.
The water-cock 30 is then closed, and the
supply-cock 28 ‘opened to re-establish the

flow of water.through the chambers 20 and -

cool the housig. The pump-piston is then
raised sufficiently to uncover the ‘feed-port
14 and permit metal from the pot to flow
out through the spout and into the housing.

~Any air trapped in the housing behind the
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die escapes through  the clearance-space’

around the mold,. being followed by the
molten metal, which freezes and seals the
joint upon reaching the cooled portion of
the housing. It will be understood, of
course, that in starting the operation of the
machine the opening of the die-channel is

' closed by a previously-formed bar of the

proper size, which is inserted in the die-
channel prior to admitting the molten metal
to the housing. The bar inserted in the die-
channel  forms a “bait” to which the metal

. congealing within the mold-channel becomes

attached, and whereby the first-formed por-
t(;lipn of the new bar may be pulled out of the
ie. : : ,

It has proven entirely practicable; when
casting thin ‘substantially rectangular bars,
to double_the dapacity of the machine by
using a die-having two parallel channels

therein, separated by a thin ‘partition plate,’

whereby two bars are formed simultane-

-ously, the same being pulled from the mold
-and cut into the desired lengths by the same

mechanism -employed for a single bar. A
die of this kind is shown in Fig. 8, said

‘mold comprising side-plates 85’ and 36’, two

pairs of spacing-plates 37’ and 38’, and a
central partition-plate 44. Except for the
partition-plate and the extra pair of spacing-

i plites the.structure of this double-bar die

is the same as that of the single-bar die first

described. . : »

Minute quantities of a suitable lubricant,
such as heavy oil, are introduced into the die
along with the molten metal, by the follow-
ing means: In the upper side of the die-
housing near the rear-end thereof is a

* Fig.,

8

threaded opening ‘into which is screwed a
tube 45 having a reduced lower portion
which extends dowrinto the housing-chan-
nel behind the rear end of the die, and ter-
minates near the lower side of said channel,
as shown in Figs. 1 and 6. Near the lower
end the bore of the tube is enlarged, there-

by forming at the upper end of the enlarged

portion a seat for a valve-ball 46, which is
disposed in the tube and retained therein
by a pin 47 extending transversely across
the tube at the end, as shown in Fig. 6.
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The upper end of the oil-tube 45 is connected

by an elbow 48 with a short horizontally
extending pipe 49, and the latter is con-
nected by an elbow 50 with a vertically ex-
tending pipe 51 which may be provided at
its ugper end with a cup 52, as shown in

. In the lower portion of the pipe 51,
adjoining the elbow 50, there is disposed a
plug or packing 53 of asbestos or like porous
or fibrous material, adapted to limit flow
of oil through the tube. Oil supplied to
the cup 52 and descending the vertical pipe
51, seeps.slowly through said packing. The
rate of flow of the oil through the packing

80
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is dependent largely upon the length of the -

pipe portion which is filled with the pack-
ing material, and the density to which the
packing is rammed therein. A further con-
trol -of the oil feed is attained by variation
of the temperature to which the packed por-
tion of the feed-pipe is subjected, the feed
being increased by higher - temperature,
which causes the oil to become thinner.
Variation of the temperature of the feed-
pipe, within the desired limits, may bhe at-
tained by swinging the horizontal pipe 49
pivotally about the valve-tube 45, from a
laterally extending position, such as shown
in Fig. 7, to a position in which said hori-
zonta%’:“pipe extends longitudinally of the
spout 11 and mold-housing. In the latter
position the packed portion of the feed-pipe
is shielded from direct impingement there-
on of the heated air from the burners 33
and 34, but in the position shown in Fig. 7
the pipe is directly exposed to the ascending
current of heated. air, and thus receives more
heat than in the shielded position.

When the machine is in operation, the
valve-hall 46, by floating upon the surface of
the molten metal entering the lower end of
the oil-tube 45, is caused to engage the valve-
seat, and thereby prevents further entry of
the metal into the tube. During each up-
ward stroke of the pump-piston, prior to
the uncovering of the feed-port 14 in the
side of the pump-cylinder, there is a certain”
suction exerted in the passage between the
pump and the die, and during this time the
valve-ball is lowered from its seat and oil is
drawn down through the tube 45, so as to
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emerge from the lower end thereof. The oil .

is thus fed into.the lowermost part of the



-

. housing, behind the die and below the feed-

Jr
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opening thereto.- The oil, being lighter than
the metal tends to rise to the top thereof, but
owing to the movement of the metal through
the passage, the oil is carried into the die
therewith. The baffle-plate 40 at the rear
end of the die insures the entry: of the oil
into the lower. portion of the die-channel
and thus causes a substantially uniform dis-
tribution of the lubricant over the inner
surfaces of the die, the amount of the lubri-
cant s1(1ﬁ)]plied being merely enough to pre-
vent adhesion of the soft metal to the die
surfaces. _ '

For the best operation of the mechanism,
the molten metal in the pot and spout should
be maintained at a temperature only mod-
erately above the melting-point thereof, so
that the cooling and solidification of the
metal in the-die-channel may be easily and
rapidly effected by the circulation of water
through the chambers 20. A proper balance
of temperatures, between the heating and
cooling means, is indicated by the condition
of the sample of metal contained in the re-
cess 31 on tog of the die-housing, a proper
working condition being shown when the
metal in the rear portion of said recess is
melted while the metal ¢’ in the front por-
tion of said recess remains solid, as indi-

- cated in Fig. 6. The solid metal ¢ forming
. the seal between the die and ‘housin%,
a

and
the solid metal C within the mold-channel
begin at points slightly farther forward than
the point at which solidification of the
metal occurs in the external recess 31, since
the latter is subjected to the cooling effect

~ of the atmosphere, while the heat radiated

49
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to the water-jacket from the interior parts is
constantly replenished by that from. the
fresh supply of molten metal entering the
die. The point at which solidification of the
metal occurs in the die-chanmnel will also
vary more or less according to the rate at
which the cast bar is being pulled out of the
die, but the freezing-point of the metal in
the die-channel must always be beyond the
front edge of the baffle-plate 40, as other-

" wise the upper portion of the cast bar will’

50

be defective, and consist merely of a series®

~ of pieces connected to each other by a con-

tinuous solid portion having the sectional
form of the feed-channel below the edge of

. the baffle-plate. - '

- what we claim

60
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Now, having described . our. invention,
: and desire to secure by Let-
ters Patent is: T _
1. In the art of forming continuous soft--
metal bars from molten metal, wherein is

employed a die having a longitudinal chan- -

nél in which such metal is congealed and
from which it is withdrawn progressively, a
eonduit for feeding molten metal to one end

~“of-the-mold-channel, and means for cooling
a portion of the mold thus to congeal the

i B

- with a conduit for delivering such metal, of

1,567,363

metal within such channel; the method of

forming a fluid-tight joint between the die
and metal delivering conduit, consisting in
inserting the die within. said conduit so as
to partly but not completely close the open
end thereof, then cooling the die and con-
duit near the open end thereof, and finally
delivering the molten metal into the con-
duit, whereby said metal by tending to es-
cape through the joint between the conduit
and die will be congealed therein and seal
the same. ’

10

5

2. In 2 mechanism for forming continuous '
bars from molten metal, the combination -

a die-housing connected with said conduit
and having a longitudinal passage open at
one end and arranged to receive at the other
end the metal from the conduit, a die in- -
sertible in the open end of the passage
through the housing and fitting loosely
therein, and means:for cooling the housing
adjacent to the open end thereof, whereb;
to congeal a portion of the metal whic
tends to escape through the space between
the die and housing and'tp thereby seal the
joint between said parts. ;

8. In a mechanism of the class described,
a melting-pot having an integral discharge
conduit provided termir ally with a die-hous-

80
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ing, a die fitting loosely in said housing,

means for cooling the housing around the.

.die whereby to congeal metal tending.to es-
i

cape through the joint between the die and
housing and to sealisaid joint, and means
for heating the housing when desired to melt

100

the sealing-metal and enable free removal -

and replacement of the die.

4. Tn a mechanism of the class des'cribe_ei,
a dié body having a continuous longitudinal
channel through it, means connected with
said die-body for delivering molten metal to -

105

one end of said channel, means for cooling -

the die to solidify the metal during its pas-
sage through the channel, and a central par-
tition in the die-channel extending from the
cooled portion thereof to a point at which
the metal is constantly molten, whereby to
divide the molten stream and co6ol the same
into separate bars. -
5, In a mechanism for forming continuous .
soft-metal bars from molten metal, a die
having a longitudinal channel of the sec-
tional form of the desired bar, a conduit for-
delivering molten metal to one end of the
die-channel, a housing connected with said

conduit and surrounding the die trans-

versely, means for cooling the housing and -
die. adjacent to the open end thereof, a
guard-plate arranged to- prevent. displace-
ment of the die from the%

sure of metal in the conduit, and means de- .
tachably connecting said guard-plate with

the housing.

110

" 115,
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: 195
ousing by pres- . -

6. In a.m‘echani'srﬁffogfé_rmin‘g; qbni;inuoug 130
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soft-metal bars from molten metal,’ a die
having a substantially uniform longitudinal
channe] of the sectional form of the desired
bar, means connected with said die for de-
livering molten metal to one end of the
longitudinal channel, and means partially
blocking the entry to said channel whereby
to direct the incoming metal primarily into
the lower portion thereof. o

7. Mechanism as set forth in claim 6, in-
cluding means for feeding a lubricant into-
the molten metal at a point adjacent to and
helow the entry to the die-channel, whereby
said lubricant will be carried into the die
along with the molten metal.

8. In a mechanism of the class described,
a die having a continuous channel through

/it in which molten metal is progressively

congealed and from which it is thereupon
delivered, means forming a feed-passage
connecting with one end of the die-channel,:
means for supplying molten metal to said

- feed-passage, means for causing alternate

pressure and suction upon the metal in said
passage, a tube extending into said passage,
means for supplying oil to said tube, and an
inwardly-opening valve in said tube where-
by to admit oil to the passage during the

- suction phase and to prevent egress of the

30
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- lower end of the tube, the valve

45
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molten metal through the tube during the
pressure phase of the operation.

9. Mechanism as set forth in claim 8, in
which the oil-tube extends to and terminates
at a point near the bottom of the feed-pas-
sage, whereby the oil from, said tube is de-
livered substantially at the bottom .of the
molten metal in said feed-passage.. .

- 10. Mechanism as set forth in claim 8, in -
which the oil-tube extends vertically, and
the valve in said tube is arranged near the
) eing adapt-
ed to float upon the molten metal entering
said end of the tube, and being thereby lifted
to engage the.valve-seat. A

11. In a mechanism of the-class described,
a bar-formi{'lf die, a'conduit for delivering
molten metal to the die, an oil-tube for
delivering oil into said conduit so as to be

‘carried into the die with the molten metal

and means for varying the flow of oil
through said tube, said means comprising a
porous packing disposed in a portion of the
tube, and means for controlling the tempera-
ture of the packed portion of the tube where-
by to vary the ﬂuiditmf the oil passing
through the porous packing, ’

12. A die for forming bars and like ar-
ticles from molten metel received from s
suitable supply, said die comprising a mem-
ber provided with a longitudinal channel
of approximately the cross-sectional form of

3

such article, and means partially biocking
the entry to such channelI,) whereby the in-
coming metal is primarily directed into one
portion thereof.

13. A die for forming bars and like ar-

it}

ticles from molten metal rece_ived from a .

suitable supply. said die comprising a mem-
her provided with a longitudinal channel of
approximately the. cross-sectional form of
such article, and means partially blocking
the entry to such channel, whereby the in-
coming metal is primarily directed into the
lower portion thereof.

14. A die for forming bars and like ar--

ticles from molten metal received from a
suitable supply, said die comprising a mem-
ber provided with a longitudinal channel of
approximately the cross-sectional form of
such -article, and a baffle plate partially
blocking the entry to such channel, where-
by the incoming metal is primarily directed

into one portion thereof, the unobstructed

portion of such entry being laterally
widened. ‘

15. A’ die for forming bars and like ar-
ticles from molten metal received from a
suitable supply, said die comprising comple-
mentary side plates and spacing plates se-
cured therebetween, whereby a longitudinal
channel is provided of approximately the
cross-sectional form of such article.
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16. A die for forming bars and like ar-

ticles from molten metal received from a

‘suitable supply, said die comprising comple-
mentary side plates, spacing plates secured

therebetween, whereby a longitudinal chan-

" nel is provided of approximately the cross-

sectional form of such article, and a baffle
plate of the same thickness as said ‘spacing

-plates secured in such channel at the ent

thereof, whereby the incoming metal is pri-
marily directed into one portion of such
channel. |
- 17. A die for forming bars and like ar-
ticles from molten metal received from a
suitable supply, said die comprising comple-
mentary side plates, spacing plates secured
therebetween, whereby a longitudinal chan-
nel is provided of apﬂroximately the cross-
sectional form of such.article, and-a baffle
plate of the same thickness as said spacing
plates secured in such channel at the ent:
thereof, whereby the incoming metal is pri-
marily directed into one portion of such
channel, the inner walls of said side ‘flates
being cut away adjacent the restricted por-
tion of such entry so as to laterally widen
the same. ‘

BENJAMIN &, ELROD.
WILLIAM HECTOR.
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