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PaTENT OFFICE,

~ JAMES ROBERTSON, OF MANCHESTER, ENGLAND.
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e

To all wﬁom‘ i may concern:

Be it known that I, JAMES ROBERTSON, of

Manchester, England, have invented certain

new and useful Improvements in Apparatus
for the Manufacture of Metal Tubes, Tubular

and Hollow Articles, Rods, Bars, Wires and

- Plates, (for which I haveobtained British Let-

10

s

- tersPatent No. 19,356, dated QOctober 14,1893,)
-~ of which the following is a specification. )

- This invention has for its object to provide
a simple and effective apparatus for com-

pressing or drawing elongated metal articles

and  particularly metal rods or wires of con-

siderable length. =~ -
The invention consists in a metal drawing

. apparatus. comprising a chamber having a
liquid inlet and two curbs of different sizes,

~ the larger one constituting an inlet and the

~ other an outlet passage for a metal blank

20

- tiele or blank through said cham

.30

the metal contained therein.

passing through said chamber, the said curbs

fitting the metal closely and confining the
liquid in said celamber around the portion of

The invention also consistsin the combina-

tion of a hydraulic drawing apparatus con-
-structed as above indicated, means for sup-
- plying the said chamber with liguid under

pressure, and means for moving a metal ar-

which I will now proceed to describe. -

_Of the accompanying drawings, forming

- part of this specification,—Figure 1 repre-

45

sents a side elevation of a metal-drawing or

- forming apparatus embodying my invention.
Fig. 2 represents a section on line 2—2 of

Fig. 1. Fig. 3 represents a sectional view of

a hydraulic metal drawing apparatus of a
-~ somewhat different construction from that
~ shown in Fig. 2. Fig. 4 representsasectional
- tus, showing other variations. Figs. 5 and 6

view of a hydraulic metal drawing appara-

represent views on a smaller scale, showing
the hydraulie drawing apparatus illustrated

. 1n KFig. 4, and in connection therewith means |
for moving a wire through said apparatus.
~ The same letters of reference indicate the.
- Same parts in all the figures,

Referring first to Figs. 1 and 2,'A_repfe-'-

- sents a container which is a stout metal eyl-
inder provided with an inlet pipe G through
which a liguid under high pressure may be |
admitted, and with an outlet B hereinafter

curbs which tightly fit the metal article pass-
. ing through said chamber, one of said curbs 8o
ber, all of

denominated a curb, and formed to act as a
drawing die, adapted to reduce aund elongate

a metal blank ejected from the container by s _
the pressure of the liquid admitted through
the pipe G, said container and drawing die

or curb forming parts of an apparatus de-
scribed in connection with the improved
method of forming metal articles by forcing 6o
them under liquid pressure throngh the said

die, all as deseribed in my application for
Letters Patent of the United States, filed

September 380, 1893, Serial No. 486,869. In
Figs. 1 and 2, I show in connection with the 65
sald container, drawing die or curb, and
means for applying liquid pressure to a blank

-within the eontainer, an additional drawing

apparatus which in its simplest form com-

prises a chamber or casing A connected with 3o

the container A Dby means. of bolts A and
provided with an internal chamber A which
is In alignment with the cavity of the con-
tainer, so that the blank. ejected from the

container will pass through said chamber. 55

- H' represents a pipe which admits liquid
under a high pressure into the chamber A,
At the opposite ends of said chamber are two

being larger than the other, the larger curb
being at the receiving and the smaller at the
discharging end of the chamber A%, so that
while the larger curb fits the cross-section of
the metal entering the chamber, the smaller 8
curb will fit the reduced cross-section formed

by the liquid pressure within the chamber.

| The larger curb is in the present case the

drawing die or.curb B above described. The
smaller curb B*is of the same general con- go
struction asthe die orcurb B, and issecured to

the easing A by means of a plate or holder A

secured by bolts A' to the casing A® =
Liquid introduced into the chamber A

through the pipe H’ has a pressure above the gs

resistance of a metal article contained therein.

to crushing action. Said liquid is therefore

caused to compress and form a metal article
passed through said chamber. I find that a
liquid confined under high pressure around roo
a blank in this way constitutes a hydraulic
die which has a greater tendency than an or-
dinary rigid die to improve the uniformity
of thickness or gage of a tube subjected to
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- its 'actibn,'while supported internally by a
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mandrel. Thereis not muchdrawing or press-
ing effect obtainable from the liquid unless
it is used at a pressure about one-half greater
than is required to partially crush the metal
passing through the chamber. Take, for ex-

ample, the most prominent metal to be dealt

with in drawing tubes, which is steel, the
crushing woight of which is, say, twenty (20)
tons to the square inch, while the pressure of
the liquid in the chamber should in this case

be about thirty (30) tons to the square inch.

In the operation of the apparatus shown in
TFigs. 1 and 2, the pressure of the liquid be--
tons to -

ing, as already stated, about thirty
the square inch, there is no expenditure of

the blank or object being drawn acting in
connection with the curbs B and B#to tightly -

penditure of the compressing liquid is small,

the office of the compressing liquid being to
compress or diminish in diameter and thick-'
ness as ‘well as to lubricate and treat the ar- | be conveniently supplied from a small liquid
| { accumulator loaded to the requisite pressure,
resistance to the endwise motion-of said ar-:
ticle. In the construction now being consid-
ered, a tubulararticle is being formed, a man- .
drel D being employed. Said mandrel, when
made of small diameter, should be of cast
steel; but when made of larger diameter may

ticle being formed with little or no frictional

be made of cast iron.

In Fig. 3 I show a modification in which
instead of employing a metal curb B* I make
said curb as a stuffing-box, which may be com- | side the pipe G may be used to admit liquid
| under a relatively low pressure into the con-
fined in a cavity formed in the casing A*¥ by
_ The curb :
thus formed will within a small range of di- i
ameter accommodate itself to any reduction:
of diameter that may be effected by the com-
pressing liquid, without allowing the latter:

to leak around the portion emerging from the:

posed of a number of leather washers X con-

means of a plate E* and bolts A,

rear curb.

The improved drawing apparatus may be.
used advantageously for the drawing of soft:

594,509

 ratus is composed in part of the eurb B¢ and

|

|

steel wire, say of four inches (4”’) in diame-

ter. Said wire may be reduced about one-

passage through the apparatus.

In Figs.5and 6 Ishowan apparatusadapted
particularly for the drawing of wire of com-
paratively small diameter, the wire being

drawn through the apparatus by means of a

‘reel Z from the supplying-reel Y, as shown

in Figs. 5 and 6. The apparatus is composed

in this case of a casing A* having a chamber

A% and a liquid inlet H’ and the curbs B* B?,

tho relative arrangement of said parts being
substantially the same as already shown in
Figs. 2 and 3. In this case, however, I em-
ploy a second drawing apparatus, which acts
on the wire before it reaches the maln appa-

| space A" water-tight.
the compressing liquid beyond what may leak '
through the curbs or into the pores of the
‘metal of the blank or of the chamber itself, | the diameter of the wire,and the main draw-
ing action is accomplished in the elongated
| space A of the main apparatus, which is
close the ends of the chamber,so that the ex-:

in part of an additional and larger curb B

which is clamped against the curb B* by

means of a holder E, and bolts E’ connecting
the latter to .the casing A% The curb B°is

internally enlarged to form a chamber A in

line with the chamber A®.in the main appa-
ratus. The curb B is also provided with a
| liquid inlet H-.

The joints between the curbs
B¢ and B4 the curb B* and the ecasing A",
and the casing A" and the curb B° are made

75

water-tight by meansof packings B’. The first -

curb Bf is adapted to take only a sufficiently

tight hold of the wire to clean it and reduce

it a little, and to make the entrance to the
The next ecurb B*is
adapted to reduce the diameter of the wire
to a greater degree. The main reduction of

suited for a pressureof about forty (40) tons to

duces the diameter of the wire. The liguid

89

| the squareineh, "The curb B°alsoslightlyre- -
Qo0

required in the liguid spaces A*and A®may

the pressure being regulated by a suitable

stop-cock. | - -
The reels Y and Z shown in Fig. 6:may be

mounted upon a wire drawing bench I, one

being located at one side and theotherat the

opposite side of a hydraulie drawing appa-

| ratus such as that last described, affixed to
.gaid bench. |

The inlet pipe shown in Figs. 1 and 2 be-

tainer for the purposeof filling the container

95
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with liquid before admitting the liquid under

operative blank-forecing pressure through the
pipe G. o -

I elaim—

1. A hydraulicdrawing apparatuscompris-
ing a chamber having a liquid inlet and two

curbs of different sizes, the larger one consti-
| tating an inlet and the other an outlef pas-
sage for the metal, said curbs fitting the metal

closely and confining the liquid in said cham-

| beraround the portion of the metal contained
sixteenth (1-16) part in its diameter by one: - |

therein. |

2. A hydraulic drawing apparatuscompris-
ing a chamber having a liquid inlet, a curb
at one end of said chamber constituting an
inlet for the metal blark and formed to fit the
same liquid-tight, and a curb of smaller cross-

ber formed to fit the metal as formed or re-
duced by liquid pressure in said .chamber.

. 3. Ahydraulic drawingapparatus compris-

ing a chamber having a liquid inlet,:a rigid
drawing die or ceurb at one end of said cham-

110

15

I2Q

| sectional area attheopposite endof the cham-

12¢

ber formed to tightly fit and slightly reduce

the metal blank to be drawn, and a curb

formed as a stuffing-box at the other end of

ratus already described. Said second appa- ! said chamber formed to tightly fit without fur-

130
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~ ther reducing the metel as formed or reduced

by liquid pressure within the chamber.
4. A hydraulic drawing apparatus compris-

"~ ing a series of three or more dies or curbs of

_fm.
* . combination of a container hewnﬂ' a liquid
inlet, two dies or curbs secured to one end of
said contamer said dies or curbs being sepa-

| - 20

successively reduced cross-sectional area, and

a corresponding series of liquid-receiving
- chambers adapted to receive a liquid under

high pressure, said liquid being confined i in
sald ehambers by the said dies or curbs. -
5. In a hydraulic drawing apparatus, the

rated by a hquld chamber and having differ-
ent cross-sectional areas, and a smaller die or
curb secured to the OppOSlte end of the con-
tainer.

6. A hydraulic drewmw epperatus compris-

ing a'chamber having two curbs of different .

Sizes, one constltutmﬂ' an inlet and the other
anoutlet passage for metel means forsupply-
Ing said chamber w1th llq_llld under pressure,

and means for moving a metal article throuu'h
said chamber,

7. Ahydraulic drawing apparatus eomp1 is- 25
ing a chamber having two curbs of different =
sizes, and means for 1ntreduclnﬂ' liquid under
crushing or reducing pressure into said cham-

‘ber, combmed with a container arranged in

elwnment with said chamber and curbs, the
lercrm of said curbs constituting the outlet
for said eontainer,and meansfor 1ntreducmn'
a liquid under pressure into said eontamer
and thereby forcing a metal articie therefrom
threuc-"fh the hydrauhc drawing apparatus.
In teetlmony whereof I have signed my

30
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name to this specification, in the presence of

two subscribing witnesses, this 27th day of
December A. D D. 1893.

J AMES ROBERTSON

Witnesses:
- ARTHUR C. HALL,
JOHN W. THOMAS.
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