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20 all whom it may concermn:

Be 1tknown that we, CASPAR SCHUMACHER,
REINER DAELEN, and MORITZ ROTHEI, sub-
Jects of the King of Prussia, German Emperor,
residing at I&alh, in the German Empire, en-
gineers, have invented certain new and use-
ful Impt ovements i Punching, Shearing, and

Suach Like Machines \Vorlwd bs Steam and

Water Power, (101" which we have obtained
Letters 1P Ltenl in Germany, No. 37,917, May
21,1336, and No. 38,347, }L:w 20, 1886; Italy,
No. 21,850, June 30, 188:,Austrm No. 24,929,
June 23, 1837, and in Hungary, No. 2,540, Tune
23, 1887 ,) of which the followu‘w is a full and
clear specification, reference belnn had to the

aecmnpanvmﬂ drawings, which fmm part of
the specific |

cation.

Figure I shows a shearing-machine in sec-
tion, part of the driving apparatus also in sec-
tion, working by means of steam and water
power, afterour arrangement. Fig.IIshowsa
cross-section through 1Ls center of the valve g.
Fig. IIT shows a detml cross-section of the
"if&lve b throughits longitudinal axis, which is
used for dll‘ectlllﬂ the %tea,m under the piston
q’, Fig. I, for 11ft111ﬂ the shear or punch head
E and into the eyli.nder‘ A. Fig. IV shows a
detaill cross-section through the longitudinal
axis of the arrangement for regulating the
movement of the shear-head E when it has
cut through the iron. Fig. V shows an end
view of a Shem’*mﬂ maehme, showing the wa-
ter-buifer T 1. I‘1ﬂ V1 shows, on a larger
scale, a cross- Sectmn through the ceunter and
the construction of a cyliuder, T, which acts
as buffer for the cutter-head K.

The construction and working of the ma-
chines illustrated are as follows: |

In Kig. I, A 1s a steam-cylinder, having a
piston and fitted with the rod B, which works
as a plunger in the hydraulic eylinder C, and
forces, when steam is introduced under the
piston in the eylinder A, the water through
the pipe p into the cylinder D, which lies on
the cutter-head K. DBoth are forced down, and
by this means the pressure is brought to bear
direct over the shear F. The shear is drawn
up again aiter- the downstroke by means of
the 10(:15 e/ ¢/, which are connected to the cross-
head 2 of the steam-cylinder G, and steam be-
ing admitted under the piston ¢’. The power

of this arrangement stands in inverse propor-

1

tion to the area of the steam-cylinder A and

the area of the plunger I3, or in inverse pro-
portion of the stroke of ‘the piston in the
steam-cylinder A and the stroke of the cutter
F. 1f, for example, a stroke of the shearsis
required to cut a piece of iron with a section
12 34, (see Fig. 1,) so then the full stroke of
the steam- 03?11151(1@1 A is required, as such a
section requires the maximum stroke of the
cutter I, and the same would be the case if
the shears had 0‘1113‘* to cut through a section
equal to 5067
the larger section, 1 2 ¢ 34, In order to pre-
vent, thls waste Of Btemn and water in such a
case, we make use of the arrangement as
shown in Ifigs. 11 and III.

In the pipe leading from the hvdmuhc cyl-
inder C to the pressure-cylinder D is a valve,
¢, provided with a filler, 4, which is held in
position by the pressure of the water and
also by the spring s, as shown in a larger
scale in Fig. I1I. This valve is provided with
a lever, 7, which is connected to the lever «
of the distributing-valve 6 by the rods 7 77
so that by working the lever a the valve g is
opened and allows water to enter the hydrau-
lie eylinder C when the plunger descends.

To the steam-cylinder A is fastened the
distributing -valve 0, which is operated by
means of the lever a, by which the steam en-
tering through the pipe ¢ can either be di-
1‘6@1:0(1 into the cylinder G through the pipe
¢ or into the cylinder A through the steam-
port e and out again thlouoh the pipe f.
The working of this distribl.ltillﬂ-vulve mMo-
tion is as follow %: When the 101?01 ¢ 1s 1n 1ts
highest position, as shown in Ifig. I, steam
can enter the cylinder G and lift the cutter
If into its highest position. At the same time
the valve ¢ g is opened and the water in the

cylinders C and D regulates itself automati-
cally by the inflow of water from the reser-
volr . When the lever ¢ is broughtinto the
middle position, the enuy of the %temn into
the cylinder (18 shut off and the exhaust of
the same opened, and the cutter-head E, with
the cutter I, _Ealls by its own weight onto the
piece of iron required to be cut; but as the
valve ¢1s opened on the descent of the ¢ylin-
der I, so 18 the plpe p filled with water, and
then the lever ¢ is brought into its lowest po-

. sition and the steam led under the piston of
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'l not having closed the opening in D’.

be used.
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the cylinder A, and with it the plunger B is.

raised. By this means the valve ¢ is shut
and the full pressure brought to bear on the
cutter-head E, and the downward stroke of

the cutter K is completed. If the lever « 1is
brought into the first or highest position, the

reverse takes place.
Generally in cutting or punching hot as
well as cold material the metal breaks asun-

der before it is completely cut through, and,

in order to prevent the cutter from moving
at a great velocity the moment that the iron
separates, the cylinder D is provided with

~arod, [, fastened on the bhottom of the cylin-

der, which, as the cylinder D descends, grad-
ually closes the entrance for the water from
the hydraulic eylinder C, and as soon as the
1iron 1s cut through shuts the connection com-
pletely. This arrangement is shown in de-
tail in Fig. IV. The rod [/ is made to fit into
the opening of the fixed plunger D’ of the
cylinder D, having the center part slightly
cut away, so as to allow of the water passing
through during a certain part of its stroke;
but when the cylinder D is depressed a cer-
tain distance, so that the full part of the rod
| comes into the opening in piston D’, it then

‘shuts off the entrance of water from the hy-

draulic eylinder C, and so releases the cutter
from further pressure, or only allows of the

pressure due to the area of the rod /.

- In cutting or punching cold iron or other
metals the tearing or forcing of the pieces
asunder comes about suddenly and before the
end of the stroke of the cutter or punch is
completed, and the cutter or punch-head re-
celves a sudden shock on account of the rod
In or-
der to diminish this shock as much as possi-
ble, the cutter-head K 1is connected with two

rams, m m, working in the cylinders 1, which .

are filled with water, Ifig. V, which act as cata-
racts.
out through the small openings n into a res-
ervolr, and when the cutter-head is again
raised water is drawn into the cylinders T
again through the pipe o, which is connected
to the bottom of the reservoir.and provided
with a non-return valve, p’, as seen in Fig. VI.
T'hese two cylinders T 'I' can be connected to-
gether by a branch pipe, so as to work in con-
junetion, and the opening of the small out-
let n can be regulated by means of a valve or
cock. |

In theabove- desembed machine com pressed
alr or water pressure in place of steam can
This arrangement is not only ap-
plicable to shearing-machines, as described,
but also to punchin pressing, or riveting or
other stmilar machlnes.

- Having fully deseribed our 1.1'1»*"@111:1011, what
we desire to claim and secure by Letters Pat-
ent 18—

1. In punching, shearing, and such like
machines worked by steam and water power,
the combination of a punching, shearing, or
such like machine with a steam-cylinder, A,

The water 1n the cylinders T passes

with a distributing-valve, b, hydraulie cylin-
der C, and pl‘%tOI]-l‘Od B3, the piston-rod B be-
ing fastened to a pl%ton in the steam-cylin-
der A, hand-lever a, hydraulic cylinder D,

attaehed to the head of the punching-ma-
chine, the said hydraulic cylinder having

an automatic throtile piston-valve, [, and pipe
p, substantially and for the purpose as de-
scribed.

2. In punehm o, shearing, and such like
machines worked by steam and water power,
the combination of a punching, shearing, or
such like machine with a steam-cvlinder, A,
with a distributing-valve, b, hydraulie ¢ylin-
der C, and piston-rod B, the piston-rod B be-
ing fastened to a piston in the steam-cylin-
der A, hand-lever ¢, hydraulic cylinder D,
attached to the head of the punching-ma-
chine, the said hydraulic cylinder having an
attomatic throttle piston-valve, [, steam-cyl-
inder G, rods ¢ ¢/, and cross-head ¢° fast-

ened to the piston ¢/, filling-valve ¢, having

its lever ¢ attached to the hand-lever ¢ by a
rod, 2%, and pipes p d,substantially and for the

purpose as deseribed.

3. In punching, shearing, and such like

machines worked by steam and water power,

the combination of a punching, shearing, or
such like machine with a steam-cylinder, A,
with a distributing-valve, b, hydraulic cylin-
der C, and piston-rod BB, the piston-rod B be-
ing fastened to a piston In the steam-cylin-
der A, hand-lever a, hydraulic eylinder D, at-
tached to the head of the punching-machine,
the said hydraulic cylinder having an auto-
matic throttle piston-valve, [, and pipe p, with
hydraulic buffer or buffers 'l', piston or pis-
tons m, non-return valve p’, and pipes n and
0, substantially and for the purpose as de-
scribed. | |

4. In punchmb, shearing, and such like
machines worked by steam and water power,
the combination of a punching, shearing, or
such like machine with a steam-cylinder, A,
with a distributing-valve, b, hydraulic ¢ylin-
der C, and piston-rod B, the piston-rod B be-
ing fastened to a plston in the steam-cylin-
der A, hand-lever a, hydraulic eylinder D, at-
tached to the head of the punching- maehme
the said hydraulic cylinder having an auto-
matic throttle piston-valve, [, steam-cylinder
G, rods ¢’ ¢/, and cross-head ¢°, fastened to
the piston ¢/, filling-valve g, having its lever
1 attached to the hand-lever ¢ by a rod, 7,
and pipes p d, with hydraulic buffer or buffers
T, piston or plstons m, non-return valve p’,
and pipes 1 and o, substa,ntlally and for the
purpose as described.

In witness whereof we have hereuntosetour

hands in presence of two witnhesses.

C. SCHUMACHER.
REINER DAELEN.
M. ROTHE.

Witnesses: | | |
GUSTAVE ALBERT OELRICHS,
WM. D. WARNER.
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