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Appheetleu filed December ZO 1894: Serlel I\Te. 532 486

(No med_el )

To wll whom it ma i/ COMCErn.:

Be it known that I, GEORGE ALT "X ANDER
Dick, engineer, a sub3eet of the Queen of
 Great Lut.a,m resuhuﬂ‘, at No. 110 Cannon

5 Street, in the elty of London England, have

Invented certain new and useful Impr' ove-

‘ments'in or Conneected with Means or Appa-
‘ratus for Treating Heated Metals Under Pres-
sure, of which the following is a specitication.
IO This invention relates to Improvements in
~or connected with means or apparatus for
treating heated metals under pressure, and
1S more espeemlly applicableto apparatus em-
- ployed in the manufacture of wire, rods, or
| 15 bars (hollow or solid) from various copper al-
loys by squeezing or Ppressing them through
a die or dies. |
In operations such as that le,stly hereinbe-
fore referred to a pressure-chamber or con-

20 tainer for the metal has been employed, such -

- chamber being open at one or both ends.
This pressure- ehamber Or contalner is gener-
ally formed of steel or other metal smtab]e
for the high temperature of the molten or

2 5 heated metal or alloy when poured or placed

therein, and the metal of which the pressure-
chamber or container is composed when

“heated is intended to resist the pressure ex-

~ercised by the hydraulic ram which is em-
. 30 ployedinthe squeezing or pressing operation.
| When steel and other metalsare heated to

a high temperature, their power to resist
- pressure 18 considerably diminished, and the

walls of the pressure-chamber or container

35 have necessarily been constructed of a con-
siderable thickness in order to Wlthetand the
pressure exerted by the hydraulic ram, and
1n chambers so constructed in eonsequenee
of the slow penetration of the heat through

40 the walls there is an unequal expansion and

contraction of the metal of which the con-
tainer is formed and it frequently eracks or
fractures from that cause, thus destroying.

the device for practical purposes and render-
45 ing it useless.

Now the chief object of the plesent 1nven-

tion is to so construct the pressure-chamber
or container that when in use. it will. better
resist the heat and pleesme than heretofore.
5o T'he present invention is based upon the
principle that while, as hereinbefore ex-

plained, steel or the like when heated to a

| high temperature loses its integral strength,

yet at lower temperatures, say, “for example

| about 400° Fahrenheit, it will retain its full z 5'-

power to resist pressure, so that a vessel
formed of comparatively thin walls and pro-

tected from the extreme heat will be better
{ able to resist pressure than a vessel having
walls of greater substance heated to a hwher 6o
| temperature, while a vessel formed with com-

paratively thin walls and heated to a com-

‘paratively high temperature is not so injuri-

ously aﬂeeted by changes of temperature as

a similar vessel having WELHS of greater sub- 65
I 'stance, and in order thELL the S‘le invention:

may be more clearly understood and readily
carried into effect I will proceed, aided by the
accompanying drawings, more fully to de-

seribe the same.. 70

In the dmwm e Iigure 1 is a side eleva-

fion representmn an eppamt us constructed
_&ecordmw to the present invention, but show-

ing the die removed and the st()ppel Or cover
in pOSI‘elon
of. Fig. 3 is ahorizontal section thereof, but
showmﬂ the stopper or cover removed and
the che in position. Fig. 4 is a transverse
section of part thereof, tala_en on the line 11

of Fig. 3; and Fig. 5 is a similar viewto Fig. 8o

3, but Shewme* the die removed, the cap re-

.pla,eed and the pressure - ehe,mber* Or CGON-~

tainer turned into its vertical position in
readiness to receive a charge.
represent modified forms of the pressure- 85

Figs. 6 to 10

chamber or container. Iig. 11 is a plan of
the disk shown in use at I‘lﬁ 3. Fig. 12 is
a  transverse section thereof Fig. 13 1S a
transverse section of a disk havmo a dnshed
form given thereto.
of a dlsk having a corruﬂ'ated form given
thereto. Fig. 15 1S a plem of an annular

dished ring answering the same purpose, and_
Fig. 16 is a tranevelse section thereof.

,In the several figures like parts are indi- g5
cated by similar letters of reference.

Referring to Figs. 1 to 5, ¢ represents the
frame of the apparatus, and 0 represents the
pressure-chamber or container, which is pro-

vided with trunnions 0’, by 1110.:1115 of which 1oc
it is mounted in the frame (t, as helenmfter

more fully described.
¢ represents the ram or plunger. |
bT represents the molten metal within the .

‘ .

Plﬂ 2 18 an end elevation there- 75 .

- Fig. 14is a similar view 90
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pressure-chamber or container b.
sents the die through which the same is ex-
pressed by the ram or plunger ¢, and 0 rep-
resents the rod or bar of metal issuing from
the die d. |

The pressure-chamber or container b is
formed with an interior lining b? of compara-
tively slight substance and having cylindrical
orat any rate parallelinterior walls and which
I8 open at both ends, while the external face
or wall of the lining 0? is tapered or coned,
and around the same is fitted a tubular cas-
ing 6°", the internal face or wall of which is
correspondingly tapered, while around the
latter are arranged several, or there might be
only one, tubular and comparatively thin cas-
ings 0% formed of wrought-iron or steel, a
space being left around each casing 03, the
whole being contained within a strong outer
casing or belt b of wrought-iron or steel and
forming in its entirety what I have termed
the ‘‘concentric tube construction.” Into
each of the said spaces is interposed in any
desired manner the non-condueting mate-
rial b*—such as granite—in small pieces, (by
preference together with a small quantity of

borax,) or any other suitable heat-non-con-

ducting material might be employed in lieu
thereof; but it must be a material of such a,

nature that 1t will not injuriously affect the

lining or casing 0* of the container or pres-
sure-chamber ) nor melt nor become decom-
posed at the high temperature of the metal
b7, contained within the lining of the pres-
sure-chamber. The spaces filled with (heat)

non-conducting material * are inclosed at

both ends by means of rings % of iron or steel
in order to afford an abutment for and to in-
close and prevent the escape of the non-con-
ducting material b*. These rings are not in
metallic contact with the casings b3, but are

separated therefrom by asbestos orother suit-
able non-conducting material b°.
~The ram or plunger ¢ of the press, which |

Is provided with an extension-block¢’, adapt-
ed to be removed and heated, as hereinafter
described, is introduced into the lining O? of
the pressure-chamber & at the broad end of
the conical or tapered exterior thereof, by
which means the pressure exerted by the ram
¢ will tend to tighten the lining 0? in its con-
ical casings 6°* 0%, thus preventing any pos-
sibility of the lining 0? being foreced there-
through.

The outer belt or casing b of the pressure-
chamber is mounted upon trumnions o', as
hereinbefore described, and one of these trun-
nions has fixed therewith a worm-wheel b,
which engages a worm ¢, formed upon a shaft
¢', mounted with capability of revolution in
bearings ‘in an offset or bracket from the
frame «a, and the shaft ¢’ has fixed thereon a
beveled-toothed wheel ¢ which engages a
corresponding wheel ¢3 fixed upon one end
of a shaft or spindle €% the otherend of which
1s furnished with a crank-handle e, by the

ald of which the pressure-chamber or con- |

d repre-
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tainer 0 may be turned upon its axes 0’ at
thetimes desired into the position represented
at Kig. 5 in order to facilitate the filling of
the casing 6° with heated or molten metal,
and at this time the lower end of the lining
b* is temporarily closed by a suitable cap or
stopper 0° held in position by a strap 0, as
will be seen more clearly upon reference to
Figs. 1, 2, and 5, and which is removed when
the die d is heing placed in position.

No exterior heat is generally employed, but
the molten metal is introduced directly into

the lining 6° of the chamber or container 0,
baw)

and in cooling down to a plastic condition,
which is the desirable condition in which to
work 16 efficiently, heats the comparatively
thin lining 0° of the pressure-chamber or
container to the required high temperature
evenly throughout its substance, while the
heat isto a greatextent retained by the jacket
or Jackets of non-conducting material b*, and

‘the casings b® arc thereby protected from the

extreme heat, and consequently retain their
tull strength. |

The ram ¢ acts upon the heated metal Ot
through the intervention of the loose block
or cylinder of metal ¢, as will be seen upon
reference to Ifig. 3, which enters the lining
b*and bears upon the heated metal b*, and
this loose block ¢’ is made separate from the
ram ¢ in order that it may be heated previous
to being brought into action and the cooling
thereby of the heated metal bt thus avoided,
while it is formed of such diameter that when
expanded by heat it will slide freely within
the lining b2 ' - - '
- That part of the ram -or plunger ¢ which
enters the lining 6° of the pressure-chamber
or container 0 is formed of smaller diameter
than the bore of the lining 0% so that it will
not comeinto contact therewith; otherwise it
would, in following up the heated loose block
¢, tend to cool the lining b

When charging the lining 0? with heated
metal, a space must be left for the introduc-
tion of the loose heated block ¢/, and in order
50 prevent the plastic metal bt in advance of
the loose block ¢’ being forced between the
same and the walls of the lining 6® a dished
or beveled metal plate or check-disk ¢?, which
may also have been previously heated, is
placed between the heated metal b and the
loose block ¢’ of the ram ¢. This dished or
beveled plate or disk ¢*is formed of a metal
or alloy that is less plastic and more rigid

than the heated metal b* at the working tem-

perature, and under the pressure of the loose
block ¢’ the disk or plate ¢* spreads and
closely fits the lining 0% and constitutes an
efficient check against the passage of the
metal 0T under pressure past the loose block ¢

The end of the ram ¢ and the correspond-
ing end of the loose block ¢’ are formed the
one with a conical hemispherical or other
suitable projection and the other with a cor-
responding recess, as shown at Fig. 3, so that
the block ¢’ may be centralized with relation

-
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to the ram ¢, and the latter supported and:
guided by the block ¢’ during the advance of

the ram or plunger c.

By construeting a compound pressure-
chamber or container b in the manner here-
inbefore described the lining 0%, which is ex-

posed to the extreme heat of the metal b+ un-

der treatment, may be made with compara-
tively thin walls, and thus will not be liable
to fracture caused by unequal heating and
cooling, while it is reinforced so as to render

it capable of withstanding the necessary pres-
sure by means of the casingsb® and the outer

casing or belt b, which are insulated by the
packing of non-conducting material b% and

are thereforekeptata comparatively low tem-
perature and in a condition to offer the great-

-est resistance, while should the lining b? be-
~come injured it can easily be removed and
replaced. | |

W hen first commencing work, the non-con-

-~ ductingmaterial 0*is sometimes not as tightly

packed as is desirable, and consequently the

- highly-heated lining 0% then slightly bulges

40

under the pressure of the ram or plunger c:

but when this occurs it is easily corrected by
reboring the interior of the lining 0? and thus
truing it to its desired form.

- The heated metal bt may be introduced
30

into the lining b? of the pressure-chamber or
container b in a plastic state, and in this case
and as represented at Fig. 5 the lining 0? is
previously heated by means of a gas-jet 7,
contained within a cylinder 7, which regis-

ters with the bore of the casing b? when the

latter is turned into the position indicated in
Fig. 5; or a heated metal block or billet g

might be employed in lieu thereof and re-

moved after the lining is brought to the re-
quired heat. | | |
It is desirable that the die d through which

- the metal 07 is squeezed and the die-holder
~ d' should be heated previous to each opera-

55

~correspondingly tapered to closely

tion, and to enable this conveniently to be
done the diedis made tofitinto a shouldered
recess 1n the die-holder d’, and the die-holder

~d’ is beveled or coned to removably seat into

a hollow metal block d? which is formed
with an annular groove to receive the grip-
ping-jawsd®of the holding device, which may
be actuated by any suitable power, but pref-
erably by hydraulic power. -

In the example hereinbefore given the lin-

ing is upon its exterior slightly tapered, and
is by a casing b*", which is upon its interior,

ing 0*® without the intervention of a wall of

~ packing or non-conducting material, while
the outer casings b6 are protected by walls of

60

packing ornon-conducting material 6% ashere-
inbefore described. By this arrangement of
parts the lining 0°* may be removed and re-
placed withoutdisturbing the packing or non-
conducting material b*. It will, however, be
understood that, if desired, and as repre-
sented at Kigs. 6, 7, 8, and 10, a wall 0% of

‘the previous arrangement.

tithe lin-

non-conducting material may separate all the

casings 0%

In the example given at Fig. 6 a modifica-
tion of the device hereinbefore described is
shown in which the pressure-chamber ¥ is

constructedinsuch mannerthat the ram may

be inserted from either end of the casing b2
and for this purpose the exterior walls of the
lining 0° take the form of a double cone, and

‘the casings 0® are correspondingly shaped,

the non-conducting material b* being filled in
between them, as hereinbefore described,
while the spaces at each end of the device
containing the non-conducting material b
are closed by means of rings 0° for the pur-
pose hereinbefore described with respect to
In this case the
casing 0°* immediately surrounding the lin-
ing 0° is dispensed with. |

Iu the example given at Fig. 7 the outer

wall of the lining 0°* and the casings b®, in-

described, are formed stepped, so that the
pressure will not separate or telescope them.

In the example given at Fig. 8 the outer
wall of the lining 0° and the walls of the cas-
ings b° are formed with projections and re-
cesses therein for the purpose hereinbefore
expressed, while in this example the end of

each space filled with granite b6*is closed by

means of a separate ring 0% and instead of
the outer belt or casing b being formed of
considerable thickness it is formed of about
the same substance as the other casings b?.

In the example given at Fig. 9 the lining
6%, the outer casingb, and the several casings
b® are at one end formed with interlocking
projections inclosed by a ring b°, while at the
other end the casings would be formed plain
and inclosed by a ring or rings 05,

In the example given at Fig. 10 the device
is constructed in substantially the same man-
nerasthatrepresented with reference to Figs.
1 1o 9, except that in this case, and as pre-

70

75
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stead of being formed conical, ashereinbefore

sle

95 .

I00O .
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viously explained, the casing b°*, closely fit- -

ting the lining 4% is dispensed with, while the

spaces filled with granite b* are closed by

separate rings b°. _
In the examples given at Figs. 11 to 16 va-

rious forms of disks or rings ¢?® are repre-

I15

sented, the form of which will be readily un-

derstood by the aid of the description of these
figures and the drawings and the use of which
is similar to that described with respect to
the disk ¢*.  (Shown in action at Fig. 3.)
By the means hereinbefore desecribed the
apparatus at a small additional cost is ren-
dered much more efficient than heretofore in-

asmuch as it is comparatively unaffected by
the pressure and variations of temperature.

What I claim is—

1. In apparatus for treating heated m'etals_
‘under pressure, the combination of a pres-

sure-chamber or container consisting of a
tube or lining of suitable metal open at both

| ends and surrounded by a series of concen-

120

125

130
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tric spaced tubes open at both ends and hav-
ing interposed between them heat-insulating
or non-conducting material, means for pre-
venting the escape of such material, a die and
a ram or plunger for pressing the heated
metal through the die, substantially as here-
1In shown and described and for the purpose
stated.

2. In apparatus for treating heated metals
under pressure, a pressure-chamber or con-
tainer consisting of a tube or lining of suit-
able metal open at both endsand surrounded
by a series of concentric spaced tubes open
at both ends and having interposed between
them, heat-insulating or non-conducting ma-
terial and provided with stop-rings at each
end for preventing the escape of such mate-
rial, substantially as herein shown and de-
seribed, and for the purpose stated.

3. In apparatus for treating metals under
pressure a pressure-chamber or contalner con-
sisting of a tube or lining of suitable metal
open at both ends andsurrounded by a series
of concentrie spaced tubes open at both ends
and having interposed between them, heat-
insulating or non-conducting material, suit-
able means at each end for preventing the

|

/

I
!

571,265

escape of such material, the said lining and
tubes being of taper form so that they will
not become separated by the pressure exer-
cised upon the heated metal within the lin-
ing, substantially as herein shown and de-
sceribed and for the purpose stated.

4. In apparatus for treating heated metals
under pressure, a pressure-chamber or con-
tainer consisting of an exteriorly - tapered
tube or lining of suitable metal open at both
ends and closely embraced by a correspond-
ingly interiorly-tapered casing open at both
ends, the lining and the tapered casing being
surrounded by.a series of concentric spaced
tubes with heat-insulating or non-conducting
material interposed between them, the parts
being formed to interlock in one direction so
that by reversing the direction of the pres-
sure, the lining may be forced out of the ta-
pered casing without disturbing the heat-1n-
sulating ornon-conducting material, substan-
tially as herein shown and deseribed.

GEORGE ALEXANDER DICIK.
Witnesses:

GEO. S. VAUGHAN,
ALFTRED GERALD IFOOKS.
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