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To all whom it may concern:

Be it known that I, JAMES ROBERTSON, of

Manchester, in the county of Lancaster, Eng-
land, have invented certain new and useful
Improvements in Hydraulic Pressing Appa-

- ratus, (for which I have received Letters Pat-

IO

ent in Great Britain No. 4,722, dated March
4,1893,) of which the following is a specifica-
tion. _ ' .

Thisinvention relates to hydraulic pressing
apparatus for use in shaping metals by the
forging process, wherein liquid-actuating
rams are reciprocated to transmit power to
liguid-actuated rams of the press proper to
alternately raise and lower the forging-head.

The particular object of the invention here

disclosed is to provide auxiliary liquid-fore-

- ing means to be brought into operation as
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- I*is connected by suitably-valved pipe O® with

desired to vary the stroke of the forging-head
according to the work in hand, whereby I am
enabled to employ a direct-acting steam-en-

gine for driving the liguid-actuating rams

and at the same time provide for different-
length strokes of the forging-head without
waste of steam. Using a short-stroke en-
oine, the auxiliary liquid-forcing means are
brought into play when a longer movement

of the forging-head 1s desired than can be

produced by the engine.

The drawings which accompany and form

part of this specification illustrate an em-
bodiment of the invention.
- Figure 1 shows a sectionalized side eleva-
tion of the complete apparatus. Fig. 2 shows
an end elevation of the same. Fig. 3 shows
a top plan view. -

Q' designates the base-frame of the press,
in the overhanging portion of which there is

‘arranged the cylinder J'° which receives the

ram K° of the forging-head. On the upper
side of this overhanging part of the frame
there is mounted the cylinder P° which re-
ceives ram P7, carried by cross-head P, this
cross-head being connected by side rods P
with the forging-head.

H? designates a direct-acting steam-engine,
whose piston-rod H? is connected with a rec-

tangular frame A*, carrying rams A° and A°,

projecting toward each other and entering,
respectively, cylinders I* and I, which are
supported on a suitable base Q. Cylinder

press-cylinder J'%, whereas cylinder I° con-
nects by suitably-valved pipe P® with press-
cylinder P°.

It will be obvious that the arrangement
above described will operate to movethe forg-
ing-head of the press up and down when a
suitable supply of water has been introduced
into the pipes and the engine 18 set in opera-
tion. Now this is all well enough for work
capable of performance by the short stroke ot
the engine; but asfrequently a longer move-
ment of the forging-head is desired than can
be imparted by this short stroke of the en-
ogine I provide a sef of auxiliary pumps of
common form, of which there are hereshown
six, (designated S, 8% §°, S%, S° and S°%) and
which may beemployed, through means pres-
ently to be described, forthe purpose of draw-
ing liquid from the c¢ylinder J* and forcing
this liquid into cylinder P° for the purpose

of raising the forging-head higher than the

position to which it isbrought by the engine,
and vice versa for moving it downward
through g greater distance. |

Three of the pumps, 8% S°, and S° have
their suction ends in communication with a
pipe S8, which enters the forcing-cylinder J™
of the press, andthedischarging endsof these
three pumps communicate with a pipe U,

which enters the return-strokecylinder P° of

the press. Thus with these pumps in action
and the waterways properly opened liquid 18
drawn from the cylinder J!* and forced into
the cylinder P¢ thereby raising the forging-
head to a higher position than reached under
impulse of the engine. The other three
pumps, S, 82, and S%, connect by suction-pipe
S with eylinder P°® and by discharge-pipe U’
with cylinder J%, so that when these pumps
are brought into operation liquid is drawn
from eylinder P® and forced into cylinder J*,
thereby lengthening the downward move-
ment of the forging-head over that produced
by the engine. Stop-cocks S’ and S'™ are pro-
vided in the pipes 8% and S" to control com-
munication between the pumps and the press-
cylinders, and these valves willhave handles
for the attendant to manipulate.

When thework in hand only requires such
movement of the forging-head as can be pro-

duced by the engine, then both cocks 5° and

S are closed. When the pumps are used,
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these cocks are alternately opened and closed
to produce the lengthening of the forging-
head’s movement.

It may Dbe here stated that each of the
liquid-foreing rams A’ and A’ is of but one-
sixth the water-displacing mass of each of
the forging-head pistons K5 and P,

What I claim as my inventionisas follows:

1. In hydraulic pressing apparatus, the
combination with the press having a forg-
img-head carrying advancing and retracting
liquid-actuated rams andcylinders inclosing

the same, of a pair of connected liquid-ac-

tuating rams, cylinders inclosing the latfer,
suitable waterways connecting the said cyl-
inders respectively with those inclosing the
advancing and retracting rams of the press,
means for reciprocating theliquid-actuating
rams, and auxiliary pumping means commaut-
nicating with the press-cylinders and ar-
ranged to transfer liquid from one to the
other, substantially as and for the purpose
described.

2. In hydraulic pressing apparatus, the |
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combination with the press having a forg-
ing-head carrying advanecing and refractling
liguid-actuated rams and cylinders inclosing
the same, of a pair of connected liquid-ac-
tuating rams, cylinders inclosing the latter,
sultable waterways connecting the said eyl-
inders respectively with those inclosing the
advancing and retracting rams of the press,
means for reciprocating the liquid-actuating
rams, a set of auxiliary pumps communicat-
ing by suction and discharge pipes with the
press-cylinder inclosing the retracting ram,
a similar set of pumps communicating in like
manner with the cylinder inclosing the ad-
vancing press-ram, and valvesin the suction-
pipes, substantially as described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 29th day of
October, A. D. 1895,

| JAMES ROBERTSON.
Witnesses:
ARTHUR C. ITALL,
JOHN Y. THOMAS.
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