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To all whowmy it may COTLECTV: ’ _
Be it known that I, Guorer H. HARVEY, &

citizen of the United States, residing ab Glen-

field, in the county of Allegheny and State of
Pennsylvania, have mvented or discovered
new and uscful Improvements in Apparatus
for Drawing Articles from Molten Baths, of
which the following is a specification.

Tn the accompanying drawings, Figure 1 is
partly a vertical section and partly a side
elevation showing a preferable arrangement
of mechanism for drawing metals in solid
form. [ig. 2isa plan view in detail, showing
the sheave and bearings illustrated in Fig. 1.
Fig. 3 1s partly a vertical section and partly a
side elevation showing a preferable arrange-
ment of mechanism for drawing metals In
hollow form, and Fig. 4 is a detail front eleva-
tion of the mechanism shown in Fig. 3.

My invention relates to apparatus for the

drawing of metallic substances while in a°

molten or semimolten condition, and is de-
signed to provide an improved apparatus for
mochanically controlling the outflovs of mol-
ten or semimolten material through en ori-
fice in a receptacle while under pressure and,
further, whereby the weight of the metal be-
ing drawn controls the power-actuated
means for drawing it and whereby the speed
of the draw and the flow of the metal from
the orifice at which point the draw is made is
rendered practically simultaneous.

In the accompanying drawings, which are,
however, simply  illustrative of preferable
means for obtaining the ends desired, 1 rep-
resents an ordinary melting tank or furnace;
2, a passage therefrom and connecting with
receptacie 3. 4% is a gate Tocated in said pas-
sage and adupted to regulate the flow of mol-
ten metal from said tank or furnace to said
receptacle. I have shown the receptacte 3
as an extension of tank or furnace 13 but it
may be entirely independent thereof and the
metal might be ladled into said receptacle 3
without departing from the spirit of my in-
vontion. The receptacle 3 is preferably sep-
arated mto two compartments 4 and 5, which
are connected by a passage 6. Leading from
the compartment 5 is an orifice 7, which com-
municates with the exterior of said compart-

" ment.

8 & represent flues adapted to be either . for delivering a fluid unc

die 15.

hested or cooled, as the nature ol the metal
flowing through the orifice 7 requires. If,
for ingtance, the metal shown be molten glass,
it would be preferable to increase, or, at least,
maintain, the heat of the surrounding wall
greater than or equal to the heat of the mol-
ten.metel, especially the heat of the wall sur- -
rounding the orifice 7, for reasons which will 6o
be explained hereinalter. :

9 represents an exterior cooimy agent
whieh if supplied with a ccoling medium will
absorb the latent heat from the metal being
drawn.

10 represents & punty or gatherer and can’
be of any desired conformation, the object of
which is to draw the metal upward, as shown,
and the same is formed so that the metal is
drawn by it by means of cohesion. '

11 represents a cable having a hoovx 12, en-
caging an eyelet 13 of the punty 10,

" 14 tepresents a sheave over which the ca-
ble passes. The spindle 16 of the sheave 14
is journaled in the boxes 16, which are adapt-
od to have a vertical movement between the
upright guides 17 17 of the housings 18 18.

10 represents coiled springs adapted to sup-
port the boxes 16 16 at each end of said spin-
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20" yepresents an overhead platform which
supports the housings 18 18 and the bearing-

bloclks 20 20.

21 is o lever having its fulerum at the V-
shaped projections 22 22 and being composed 85
of arms 23 23, extending in front of the spir:-
dle 15 and engaging it by means of the upper
curved faces 24 24, one of which Taces 18
chown in dotted lines in Figs. 1 and 2. The
rear end of said lover is composed of aisingle
arm 25, which is united with arms 23 23 at
26. Near the rear extremity of said laver a
vod 27 is leosely secured thereto, the other.
end of said rod 27 heing loosely secured to the
stem 28 of an ordinary service-cock 29, whicn
cock is hereinafter termed a ‘‘gradusting-
valve,” from the nature of the werk it per-
forms

30 represents & eylinder in which & piston
31 is adapted to move between the stops 32°
22, The stemn 33 of said piston has securcd
to its upper extremity the free end of the ea-
ble 11. 34 represents the main supply-pipe
i {er pressure to said
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cylinder by means of branch pipes 35 and 36.

At the junction of the main pipe 34 and

branches 35 and 36 is the three-way valve 37.

38 and 39 are relief-valves

5 40 1s a pipe leading from the interior of the

cylinder to the interior of the compartment 4

- of the receptacle 3, and 41 is a valve in said

pipe, and 44 is -a branch pipe leading from
said pipe 40 and discharges into passage 2.

1o In the operation of my invention, ini-

tially assuming the punty 10 to be heated

" and in the position shown in Fig. 1, I prefer-

ably permit the metal 42 to {ill the compart-

ments 4 and 5 to the level of the top of the

15 orifice 7. Valve 38 is closed, while valve 37

is sufliciently open to permit the fluid under

. pressure to flow from pipe 34 through pipe 36
to fill the cylinder 30 and down through pipe
40, filling the space 43 above the metal in

20 compartment 4 and also filling pipe 44. The
pressure of the fluid in the space 43 upon the
molten metal in compartment 4 would tend

to compress said metal, and thus cause it to
rise -out . of orifice 7 and form a knob 45

25 around: the punty 10. When three-way
_valve 37 is closed to cut off the current from
pipe 36, the fluid-pressure would néw be con-
tained within the parts described above the
molten metal and below the piston 31. The

30 operator would then open the three-way
valve 37, so that the flow of the fluid would
be from: pipe 34 through pipe 35. Valve 38
would be opened and the fluid would pass
therethrough into the cylinder 30 above the

35 piston 31.. The continuéd pressure on the
upper face of said piston would tend to force
the fluid contained beneath-it in the cylinder
‘into the space 43, enlarging said space verti-
cally by forcing the metal 42 out of the ori-

40 fice 7, thus continuing to form a knob 45;
while. the free end of the cable 11, which is
secured to the upper end of the piston-stem,
-would be drawn downwardly, thus causing
‘the punty, attached to the other end of the
45 cable, to travel upwardly with the adhering
.mietal attached thereto.

“the continuous body of the adhering metal

- increasing-in length becomes heavier, there-
50 by causing the cable 11 to bear more heavily
on the sheave 14, which sheave through its

‘ 3pindle 15 and bearing-boxes 16 thus presses
"~ downwardly on the springs .19, thus® also
causing the arms 23 23 to bear down in uni-
‘55 sorf from the fulcrum 22 and the arm 25 to
; move upwardly beyond the horizontal plane

- ‘of thefulcrum 22, thus raising the rod 27, con-

- nected to the stem 28; thereby increasing the
orifice " in ‘the graduating - valve 29. This
6o -causes a greater flow of fluid above the pis-
ton-head and increases the pressure in the
---eylinder for the purpese of equalizing the in-
creasing weight of the metal being drawn
from the orifice 7, or, if desired, slightly ex-

65 ceeding the same.. After the metal has been

As the piston con-.
tinues to travel downwardly the weight of’

820,971

drawn a predetermined height it is detached

"at its base from the metal remaining in the

receptacle and removed with the punty from

which it depends, the sheave and actuating’

parts assuming their -normal position, - as
shown in Fig. 1. A second punty at the
proper heat is secured to the cable 11 and the
relief-valve 38 opened, so that the fluid can
be discharged from above the piston 31.
Valve 41 is closed and the three-way valve 37
opened, so that the flow,of fluid would be
from pipe 34; through pipe 36, into the cylin-
der 30, below. the piston 31, thereby causing

‘the piston 31 to rise in the cylinder 30 and

the punty 10 to descerd until its lower ex-

molten metai 45, rising above the orifice 7.
So far I have described in general terms
the operation neeessary to draw solid bodies
from a bath of molten metal. In the draw-
ing of hollow ‘hodies it is preferable to pro-
vide some means within the draw to chill the
inner wall of the body, and for that reason I
have shown in Figs. 3and 4 modifications sup-
plying the preferabie mecharisms necessary
to accomplish the results required. Referring
to said Figs. 3 and 4, 5* is a hollow column
adapted to permit the molten metal 42 to
surround the exterior wall thereof.
are ports leading into the interior of said col-
umn, while 5 represents means for supplying
a gaseous fluidy which fluid is ignitodp at the
exit of 5¢ and passes up through the ports 5¢
under the inclosed top of said column 5* and
then down and out of the same by means of
flue 5¢. The gatherer or punty 10 has a cen-
tral opening 10°; through which extends a de-
pending tube 10°, carryving a second tube 109,
which is of a sufficiently less diameter than
tube 10° to permit a passage to be main-

tained between the inner face of tube 10¢ and-

the outer face of tube 104, . A cable 10 is at-
tached to the upper end of said tube and
gasses over sheave 10f, from whence it.can

e operated by any suitable hoisting means.
The inner tube 104 has a fléxible pipe 108 con-
nected at its upper end, and a supply of air,
preferably under pressure, 'is* passed down
thirough said pipe 10 to'supply a cooling me-
dium: to the interior of the hollow draw. The
gatherer 10* is supported by two cables 10",
which pass over sheaves 14* 142, the two ends
of said cables being attached to'a horizontal
bar 332, ° 34" is a link eonnectiig the bar 33°
to the eyelet 33¢ of the piston-rod 33. In

5b 5b,
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~tremity becomes immersed in the knob of
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this case the lever 21 instead of being forked; -

as in Fig. 2, is a.continuous straight rod, the

connections therewith” being” otherwise the

same. ~The orifice 7%, as shown, represents:

a circular opening in vertical section. How-.

125

ever, the orifice for articles dravn in hollow;
form may be of any desired design to suit the -

particular cross-sectional conformation of the
hollow article . =~ .. E
In the operation preferaply ‘¢ cen & neces-
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sary to draw hollow articles, assuming the
molten metal 42 to be on a level with the
dotted line 42® in compartment 4 of recepta-
cle 6 or with about the top of orifice 7* and
the passage 2 completely filled with molten
metal, the gatherer 10 being lowered in prox-
imity to orifice 7* and piston 31 raised to'its
highest position, the operator would -open

- three-way valve 37 to permit a fluid under

I0
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25

pressure to pass from pipe 34 through pipe
36 into the cylinder 30, below the piston 31,
and thence through pipe 40 to fill the space
43 above the molten metal in compartment
4; likewise the pipe 44 leading to the top
of passage 2. After a sufficient compression
of the molten metal in compartment 4 has
been obtained to cause the metal to be forced
upwardly and out through the orilice 7° to
form 2 knob 45% above the top of said orifice
the gatherer 10 projects sufliciently into
said knob to cause the molten metal to ad-
here thereto. The depending tube 10°, car-
rying the inner tube 10¢, is now. lowersd
‘through the opening 10°in the gatherer 10,
preferably until the mner tube 10% is in close

roximity to the top of the column 5. A

uid under pressure passes down through the

* flexible pipe 10¢ from a source of supply (not

30

shown) and discharges within the draw. The
three-way valve 37 is now operated to close
the passage through the pipe 36 and open
the passage from: pipe 34 through pipe 35,

. whereby the fluid passes up through the
pipe 35 and maintains a discharge above the

35

40

piston 31 in the cylinder, which causes the
piston 3i to be forced downwardly in said
cylinder, in turn forcing the molten metal
downwardly injcompartment 4 and upwardly
in compartient 5 through orifice 7. Mean-
while the cables 10* 10%, supported on sheaves
14% 14* and connected to gatherer 10* at one

. extremity and piston-rod. 33 at the other ex-

/45

o

tremity, are drawn downwardly at that end
by the piston, which causes the other end of
said cables to rise, drawing up with them
gatherer 102, which in twrn as it ascends

draws up the inclosed form of metal adhering

“thereto. = Asthe speed of the drawing means

"o

" regulates the displacement of the metal from

compartment 4 to and through the orifice 7*,

it is ‘apparent that as the metal is drawn up-

wardly from said orifice a continuous supply
is automatically maintained to relieve the

" strain or stretch that would occur at that

point were the drawing operation attempted
without the accompanying use of means of
foreing the molten metal upwardly through

_ the orifice. As the gatherer 10%, with the

6o

continuously-increasing mass of metal pend-
ent therefrom, continues to rise the gradually-
increasing weight dependent from the adja-

~cent ends-of the cables 107 10" causes said ca-

bles to depress the springs 19-and the spindle
15 to press down on the inner end of lever 21,

ey
B

thus raising the outer end of said lever and
with the rod 27, which in turn raises the stem
28, gradually opening the graduating-valve
29, and thereby increasing the pressure on
the upper side of the piston 31 and counter-

balancing the increasing weight of the load of 7

metal pendent from the punty or gathever.
After the draw is completed the metal pend-
ent from the punty or gatherer is detached &t
its bottom from the metal protruding from
the top of the orifice.
then raised beyond the top of the outer cooler
9, if such be used, disconnected from the ca~

The draw of metal is 75
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bles 10t 10%; and removed for further treat-

ment.

The punty 10 (shown in Fig. 1) and the ¢

gatherer 10% (shown in Fig. 3) are applicable
to the drawing of metals that have an allinity
to or will adhere to by contact therewith. - In
such metals as cannot be drawn as above
stated the lower extremity of the drawing-
tool is modified to suit the particular require-
ments. There are numerous devices well
known in mechanics—such as clamps, &e.—
that could be attached to the end of the draw-
ing-tool by which the metal protruding from
the orifice could be grasped for drawing. -

By reinforcing the heat in the surrounaing
wall of the orifices 7 and 7% I prevent the
streaked and scratched appearance that is
imparted to glass by being drawn through a
shaping-orifice not so heated, for the reason
that in viscous metals, such as molten glass,
a film forms over the surface of the metal

while it is passing through the shaping-orifice,
provided the wall of the orifice 1s not sufli-

ciently heated to prevent a film from being.
formed. The film is easily scratched by any
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foreign substances, that may lodge in the ori- -

fice;xand more particularly by the inner face
of th wall of the said orifice, which are more
ot less roughened by the continued friction
of the metal passing therethrough.

T claim as niy invention—

1. In the manufacturs of wu article from
molten or semimolten material, means for
forcing said material through an orifice, sec-
ond means for withdrawing the material
protruding from said orifice and third means
for regulating the flow of material through
said orifice by the increase of weight of the
material being -drawn by said withdrawing
means., =

2. In the manufacture of an article 1rou
molten or semimolten material, means for
foreing said material through an orifice,
means for withdrawing said material as it 1s
caused to protrude from said orifice and

‘means for increasing the power operating

said withdrawing means as the body of with-
drawn material increases so that the rate of
withdrawal is substantially constant.

. 3. In the manufaéture of an article from'
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wolten or semimolten material, means for
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continuously forcing said material through Signed at Pittsburg, Pennsylvania,. this
an orifice, means for withdrawing material | 224 day of June, 1904.
as it protrudes from said orifice and .means

. ; . G H
whereby the power operating said withdraw- EORGE H. HARVEY.. .
ing means is increased as the body of with- Witnesses:
*drawn material increases so that the rate of J. . Harrison,

withdrawal is substantially constant. . M. E. Harvry.



