ﬁ/ ;///ﬁ/%/f/;/////ﬁ 5”// /ﬁ///

/////ﬁy/@/ / 7 //7/ -
L %WW DR f"a//z/ /./zzgm/ /45,

- |

sz'é;zﬁ,;’;;gg | Z - -
_ ﬁﬂvmayi # 7 - ,ﬁy&éﬁw
vl o <L\’ /W)&«»W




o ﬂ'i-t;’:ﬁ %tai’_m i@&tmi @ffi‘ct.

- T M,
- A i mirul

.
b’

LOUIS CHRISTOPH, OF PARIS, FRANCE, WILLIAM HAWKSWORTH, OF GARTNESS, NORTH
BRITAIN, AND GUSTAVUS PALMER HARDING, OF CHISWICK, ENGLAND.

Letters Patent No. 80,057, dated July 21, 1868; p-aiented‘éniﬂngland, Ap?"ﬂ 10, .1-862_'-
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IMPROVEMENT IN APPARATUS FOR DRAWING METALS,
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TO ALL WHOM IT MAY CONCERN: |
Be it known that we, Lours CnrisTops, of Paris, in the Empire of France, WinuiaM HAWKSWORTH, of
~ Gartness, North Britain, steel‘lma,nufa(zt’uref, and GUSTAVUS ParmeER HarpiNg, of Bohemia House, Chiswick,
" in the county of Middlesex, England, have invented or discovered new and useful ¢“Improvements in the
‘Machinery or Apparatus Employed in Drawing Metals;” and we, the said Lovuts CurIsTOPH, WiLLTAM Hawks-
worTH, and GusTavus PanvEr HARDING, do hereby declare the nature of the said invention, and in what man-
ner the same is to be performed, to be particularly described and ascertained in and by the following statement
thereof; that is to Say— . | S - o -
Our said invention relates to a peculiar system or mode of drawing metals, whether of a tubular, hollow,
- qr solid section, and consists in a peculiar construction of and the application to that purpose of hydraulic or
‘hydrostatic presses, in'lieu of the ordinary mechanical power heretofore adopted. . | o

In carrying out this invention, we employ a hydrostatic or hydraulic cylinder and ram, the griper-bars
being, by preference, secured to the end of -the ram, whilst the draw-plates or “wordles’” are fitted into a suit-
able support or flange cast on the eylinder, but this ‘arrangembnt may be reversed. | - “'
~ And in order that our.said invention may be fully understood, we shall now proceed more particularly to
describe the same, and for that purpose we shall referto the:figures on the sheet of drawings hereunto annexed,
the same letters of Feference indicating corresponding parts in both figures. S '

Figure 1 of our drawings represents a purti;—.ﬂ vertical section and elevaiion of one form of hydrostatic
apparatus, whereby a number of cylindrical tubes, of the same or different diameters, may be drawn simulta-
neously; and - - . | o | |

- Figure 2 is a horizontal section of the same, taken along the line 1~2 in fig. 1. B

This apparatus is actuated by hydrostatic pressure. It consists of along hydrostatic or hydrauliec eylin-
der, A, securely fixed to. the brick-work B, and having within it a strong hollow cast-iron piston on ram, O,
provided at its lower end with a double-cup leather packing, D, fitting accurately the bore of the cylinder.

~ The -cylinder'A 13 termimted at its lower e'xprl‘nity.ﬁy s strong cover, X, bolted.thermn,.and having a pipe,
I, attached thereto, for the inlet of the water, which is pumped therein in the usual manner adopted for hydro-
| static presses. ' | | | o o
The body of the ram is made in one piece, with a strong and wide flange or collar, &, which is cast or other-
wise formed or fitted thereon npai:l'i-ts upper ektremity, in which flange or collar is made a series of apertures -

for the reception of the-ends of the draw-rods 1T H, which ave firmly secured, by any suitable or well-kmown
means, at their lower extremities, to the tubes I 1, to’be-drawn, and are retained at their upper ends by the
strong nuts J J, or otherwise. . - - | |

Near the middle of the cylinder A, or other convenient part, is formed a soméwhat similar flange.or collar,
K, in which is made a series of loles, corresponding in position to those in the flange G, in which apertures
arve fitted the draw-plates or “wordles”” L L. A - o | " ' .

To the flange of the cylinder-cover H are secured, in any convenient manner, the lower ends of the several
‘mandrels M M, by means of -which, in combination with the draw-plates, the tubes are drawn. |

In working the apparatus, the piston or ram is first lowered to the bottom of its stroke, when the smaller

'
+

end of the tube or tubes is secured to the rod or rods H H, in any well-known or suitable manner. The man-

drels are then so adjusted that the enlﬂrgemeﬁts or swellings will be avithin the tpibes and about the middle of .

the draw-plates or “wordles.” The pump is now operated, when the ram will commence to rise, aud will draw

with it the several draw-rods I, and the tubes attached thereto. | | -

. By this means a steady and powerful tractive power is applied to the tubes, which'will be all drawn simul-

taneously through the draw-plates. o o - | | | -
The same arrangement is of course applicable to tubes of various sections other than circular.
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In the arrangement shown the press is :v'ert.ic'al ‘but, if preferred, it may be fixed in a horizhnta,l position,
or at an angle to thehorizon. In some cases we use two cylmders at a distance apart, and two rams or plungers,
fixed or formed end to end, in ‘which case we prefer that the arrangement should be horizontal, but that 1§ not

essential. | |
Havmg now described and particularly ascortained the nature of our said invention, and the manner in

'ﬁ'hlch the same is carried into effect, we would obsérve, in conclusion, that what we claim ig—
The combination of the hydraulic or hydrostatic press, the collars or ﬂa,nrres K G thereof, and dra.wmg-

apparatus, substantially as hereinbefore described.
L. CHRIS'POPH;

W. HAWKSWORTH,

‘W1tnesses for L. CHRISTOPH : | . G. P. HARDING..
J. R. JounNson, - :
- F. F. RavporrH. |
- Witnesses for W, HAWKSWORTH
| H. N. WHITELAW, of Glasgow.

RoBERT BURGESS, of Glasgow.
Wlbnesses to the signing by the above-named GusTAVUS PALMER HARDING

G. F. WAKREN,
JOHN DrAN,

} Both of No. 1T Gracechurch Street, in the.city of London.
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