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UNITED STATES

PATENT OFFICE.

FRIEDRICH HESSENBRUCH, OF DUISBURG, GERMANY.

HYDRAULIC MACHINE.

SPECIFICATION forming part of Letters Patent No. 535,586, dated March 12,1895.
Application filed May 23, 1894, Serfal No. 612,220, (Nomodel.)

To all whom it may concern:

Be it known that I, FRIEDRICH .FIESSEN-
BRUCH, director of a public company, resid-
ing at Duisburg, in the Kingdom of Prussia
and German Empire, have invented new and
useful Improvementsin Hydraulic Machines,
of which the following is a specification, ref-
erence being had therein to the accompanying
drawings. ‘

The subject of this invention is a machine
for working wood or metal in which the work-
ing strokeis obtained indirect from the press-
ure of steam by hydraulic means, when the
return of the parts is effected exclusively by
mechanical means operated only by the waste
steam. This principleisshown asanexample
of carrying out the same in the accompanying
drawings as shears, in which the movable
shearing knife is attached to a movable plun-

ger, which for the working stroke and return

slidesin a fixed press ¢ylinder. The position
at the commencement viz: that of rest, is al-
ways the same, but the extent of the working
stroke mayalways be varied by the automatic
control of the machine, or the automatic con-
trol may be changed to hand control in which
casethe extentand duration of each stroke can
beregulated at will. Thegovernorinfiunences

the stroke of a piston moved by steam power, |

which piston is used to obtain the necessary
compression of the liguid or water in a eylin-
drical accumulator.

Inorderthat myinvention may bethebetter
understood I now proceed to describe the same
with reference to the accompanying drawings
and tothelettersof reference marked thereon.

Figures 1 and 1* are sections through the
apparatus. TFig. 2 is a transverse section
through the line &’ «’, Fig. 1. Figs. 3 and 3*
are plans of Figs. 1 and 1* with partial sec-
tion through the multiplicator. Fig. 4 is a
detail view of the device for disengaging the
governor. Fig. 5isa detail view of the valve
operating piston. Fig. 6 is a detail view of
the water sunction valve. Fig. 7 is a detail
view of the deviee for operating the reverse
governor when the planger earrying the mov-
able shearing knife has finished its stroke and
returns. Fig. 8 is a detail view of the device
for operating such reverse governor when the
plunger carrying the shearing knife com-

mences its work, Fig. 9is a vertical sectional

view of the regulaling valve interposed be-
tween the accumulator and the plunger of
the tool showing a portion of the pipe com-
municating with said plunger. - Fig. 10-i3 a
side elevation of the said valve taken from
the left in Fig. 9 showing the weighted lever
in section. Fig. 11 is a top plan view of the
valve as shown in Fig. 9,and Fig.12is a hori-
zontal sectional view through the valve cas-
ing and valve proper. All detail views are
enlarged as compared with the principal view.

Into the standard a of the shearing device,
Figs. 1* and 3, is fixed the pressure cylinder
! in which slides the movable plunger m, Fig.
1% To the latter is fixed the movable shear-
ing knife D, which is guided during the op-
eration upward and downward in the stand-
ard a.

The pressure cylinderlis connected with an
aceumulator G by means of pipes L L. The
accumulator (+is fitted into a transverse piece
H whieh is connected to the base plate H by
means of four columas, Fig. 2. To the base
plate W’ is also fixed the steam eylinder L !
in which moves up and down a piston and pis-
ton rod m, . 'The elongated piston rod m, ¢,
reaches into the before mentioned accumu-
lator G and forms here the pressure plunger.

The spaces in the accumulator G, the pipes
and pressure cylinder [ are filled with water
or any other suitable fluid, so that the lift of
the piston moving in the cylinder [ operates
the plunger carrying the shearing knife 0.

Two draw bars ¢ are attached to the mov-
able knife b, and carryat their ends the trans-
verse pleced. To the latter is attached a pot
4 moving upward and downward with the

knife and guidad in the guiding piece h of g

the fixed hydraulic cylinder /. On the upper
bottom of the pot ¢ rests a volute spring g
which constantly endeavors to depress, by
means of a guniding cylinder fand a connect-
ing rod e, the short end of a lever k pivotable
around the pin %’ on h. The other, longer
end of the lever & engages with the piston
rod mt. In consequence the lever k joins in
the up and down movement of the piston
sliding in L [ and also the working stroke of
the movable shearing knife b. The diame-

ters, and consequently the travel of the plun-
ger.m ¢ reaching into G and of the plungerm -
The lengths of the arms of the

are different.
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lever & are therefore chosen so that they are
in a reverse proportion to the surfaces of the
plungers m—i, and m.

‘When the piston L. ] ascends, the plunger
m ¢ compresses the fluid in the accumulator
G and b makes its working stroke. However,
in consequence of the leakage of the service
pipes and joints, part of the fluid is lost.
Therefore the stroke is smallerthan it should
be theoretically. If the connection between
b and the shorter arm of %k were rigid, the
transmission of movement would also,during
the working stroke of b, be not by hydraulic
means, bul by the lever k. In order to avoid
this possibility, the volute spring g is inserted
between 7 and f and is always in tension. If
the working travel of the plunger m becomes
smaller by loss of power than it should be
theoretically the spring will expand some-
what, but the completion of the working
stroke of b will always be transmitted by
hydraulic means from L [ t0 ¢ m.

It is necessary for the continuous workmw
of the machine to lead the steam altemately
over and under the piston moving in L 7
For this purpose the machiné is prov1ded
with an automatic governor or réversing ap-
paratus. Steam channels lead to both end%
of the cylinder L I joining each other and
entering the box n. In this box moves a cir-
culav valve of known construction which is
operated by a steam relay valve apparatus o
and the rod n’, so as to open, at its highest
position, the low er cylinder steam port for the
fresh steam entering at n? while the upper
steam port of the eylinder Ll is connected to
the atmosphere as indicated at n*. Af it§
lowest position the éircular valve connects
the upper with tiie lower ¢ylinder steam port
o that the steam which has previously en-
tered below the piston and at high prosstre
passes above the piston and causes the latter
to descend. The apparatus o, Fig. 1, which
moves the beforé mentioned clrcular valve
up and down, is shown in detail in Fig. 5 and
consists of a eylinder o’, a piston ¢* moving
in it, and a control valve o%. The latter is

connected to a hand lever g, pivoted at &/, by |

means of a rod ¢. The said lever carries the
governor spindle ~. The latter is screw
thleaded and plovxded with the projection
w, and with the cog wheel v & certain dis-
tance therefrom. To the piston rod m ¢ is
fixed the ring wu, also shown in Fig. 2, on
which is pivotally mounted a pin /, haviag
alug z and a lever carrying weightsgg. The
lug « has a tooth, Fig. 4, which is caused by
the weights ¢ ¢ to butt against a projection
on the ring w, so that « always remains hori-
zontal and can only be turned upward after
overcoming the weights ¢ ¢..

When the piston, sliding in L ! Fig. 1, de-
scends, it strikes the projection 1w, Fw 3.
The Weights g g, Fig. 4, are attached to  the
lever carrying them, in such a manner as to
produce sufficient momentum to carry the
governor spindle r, with them downward

whereby the valve o is placed in its highest
position and the steam enters below the pis-
ton 0% of the steam valve relay apparatus,
Fig. 5. The circular valve is thereby re-
turned into its highest position n. The fresh
working steam can now enter into L. I below
the piston, thus effecting a rise of the latter.
Before the pistonreaches its highest position
in L [, the lug « strikes against the cog wheel
v and as it cannot move downward it lifts the
latter and the governor spindle r and lowers
the valve o® by means of ¢ and ¢, so that the
circular valve reaches its lowest position at
n, thus connecting the space below the piston
in I’ [ with the space above it, which would
cause the lowering of the whole mechanism
while thelowering plungers would return up-
wards into its original position.

In order to insure that the movement of
the eiréular valve sliding in 4 upward and
downward, or vice versa, shall not be toorapid,
an oil brake Gataract p is provided which is
connected with the valve rod »n’ by means of
a lever.

As before mentioned, the working stroke
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of the plunger m, 1. e., the movement down-

ward, is effected by water under pressure
through the movement of the piston driven
upward in L1 by steam. However, whenm
hag arrived at the end of its working stroke
and the piston descéends again in L [ m must
retirn upward. Thisis effeéted by means of
the lever k, the water, pressed toward [ bs-
ing again pressed backward toward G by
the plunger moved into 7. 'Thus the return
of the plunger into its its original position is
effected by mechanical means in this casethe
lever k operated by steam.

At the continuous working of the shears,
the moveinent of the machlne might be ocea-
sionally too quick, because there may not, al-
ways be dynamic equilibriuin between the
motor (in this case L [) and the shears. There-
fore for the regulation of theoperative veloc-
ity, & reoulatlnw valve & is inserted into the
water pressure pipe, Fig.'1, shown in an en-
larged scale in Figs. 9 to 12

Into the valve casing a®, Figs. 9 and 12, isin-
serted the sleeve b2, havmw 4 number ot‘ per-
forations k% In the Q1eeve b? moves a pot d?,
also provided with perforations f2. The per-
forations f? eorreéspond with 1hose &* when d®
is in its highest position. On the outeér cir-
cumference of d? are grooves corresponding
to the number of holes f? through which they
pass. The bottomn of the pot has small ori-
fieés ¢* and the pot itself is connected by a
spindle €*to the weighted lever €. The fluid
passing through from @G, presses against the
bottom of the pot d? and accordlnv to the
position of the weight &5 the posmon of the
orifices &* and f? is such that the fluid at its
passage therethrough receives at one time a
large amount of resistance and at another a
less amount of resistance. If d? is lowered
in consequence of excessive velocity, the pas-
sage from %? to f? becomes narrower by de-
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grees until they are entirely removed from
one another. Then remainsonly the passage
through ¢® and 42 to &? for the lignid. The
resistance caused thereby reduces the opera-
tive velocity.

‘When the plunger m, Fig. 1, makes its re-
turn journey, there is no pressure over d% In
consequence the weight resting on €?, Fig. 9,
moves the pot d? into the position shown in
Fig. 9, s0 that the perforations f? and k*come
into one plane, thus leaving a free passage
for the fluid driven back. TFurther, to coun-
teract the loss of fluid produced by leakage a
suction valve I, Fig. 1, is inserted into the
service pipe L. It consists of atubular valve
4, Fig. 6, which is pressed against its seating
by the pressure existing in the service pipe L
during the piston stroke. Thelosses by leak-
age oceur during this period. When the
plunger m, Fig. 1, returns into its normal po-

'sition, the fluid pressure in L becomes lessin

consequence of the loss by the leakage, so
that the tubular valve ¢ descends from its
seating and finid is allowed to enter from 7 to
the same amount as had been lost previously.
If equilibrium of pressure has been estab-
lished between L and 4? the spring ¢’ presses
the tubular valve back to ifs seating.

The foregoing shows that the working plun-
ger m, Fig. 1, always executes an equal stroke
from its original position. " However, this is
sometimes not desired. If a short stroke is
sufficient, a large stroke means loss of time
and power. In order to allow of the adjust-
ment of thestroke, a cog wheel B is journaled
on one of the pillars F, Figs. 1 and 3, which
engages with a cog wheel v and is operated
by a pinion A, axle z and hand wheel 4. A
cog wheel C journaled on m { engages with
the cog wheel v on the governor spindle 7 and
is serew threaded on its elongated boss. The
latter is serewed into a nut D fixed to the
transverse piece E. The pitch of the threads
of C and vare in reverse proportion to the di-
ameters of their pitch circles. Both screws
are threaded oppositely. Inconsequence the
wheels C and v remain always engaged. For
this purpose the width of tooth of B is suffi-
ciently large.

At the rotation of ¥, v and C are screwed
either farther up or farther down according
to the direction of rotation. In consequence,
the lug x strikes v and reverses the position
of the control valve 0% thus reversing the
movement of the piston m ¢
C in this case forms a limit to the stroke by
the ring v on the piston rod striking against
C. Thus the extent of the working stroke of
m may be varied in accordance with a differ-
ent normal position of starting.

If the working is not intended to be con-
tinuous, but if the working strokes are in-
tended to follow each other at irregular in-
tervals, the lever M; Fig. 1%, is turned up-
ward, which movement is transmitted to the
shaft P, by means of theshaft N, also Fig. 2,
and the bevel wheels O O.

The eog wheel-

&>

The shaft P carries an arm Q, which is
brought into-the position shown in dotted
lines, in Fig. 4, by the rotation of the axle
and turns the counter weights g g and thélug
z upward at the continued downward move-.
ment of m ¢ so that the lug @ cannot act upon
w and isnot reversed until reversal is effected
by hand through the handle of the lever g.
Therefore in this manner the normal position
may be changed to a higher place, as may
sometimes be desired.

If M is again turned downward, as shown
in Fig. 1%, the lever ¢ returns also into its
original position so that the weights g g act
also upon w.

What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. In a hydraulic machine tool the combi--
nation with a hydraulic presscarrying a tool,
of a steam cylinder and piston, a hydraulic
accumulator operatively connected therewith
and connected with said press for producing
the working stroke of the tool and a positive
mechanical connection between said piston
and the tool for returning said tool by steam
pressure in said cylmder, substantlally as de-
sc1 ibed.

2. In a hydraulic machine tool the combi-
nation with a hydraulic press carrying a tool,
of a steam eylinder and piston, a hydraulic
accumulator operatively connected with said
piston and connected with said press for pro-
ducing the working stroke of the tool and a
lever for returning said tool connected with
said piston and having a yielding conneetion
with said tool, substantially as described.

3. In a hydraulic machine tool, the combi-
nation with a hydraulie press carrying a tool,
of a steam cylinder and piston, an accumu-
lator operated by said piston and connected
with said press,apivoted lever for returning
said tool having one end operatively connected
with said piston and the other end operatively
connected with said tool and a spring inter-
posed between said tool and said lever, sub-
stantially as deseribed.

4. In a hydraulic machine tool the combi-
nation with the hydraulic press carrying a
tool,and the aceumulator therefor, of a steam
cylinder and piston for operating said accu-
mulator to produce the working stroke of said
tool, an operating lever connecting said tool
with said piston to produce the return move-
ment of said tool,said lever being connected
to said tool to move the same positively in a
return direction and having a yielding eon- -
nection therewith when moving in the oppo-
site direction, substantially as deseribed.

5. In a hydraulie machine tool, the combi-

mnation with the hydraulic press carrying the

tool, of an accumulator for said press and a

'steam eylinder and piston for operating said

accumulator, devices for adjusting the stroke
of said accumulator and tool and adjustable
devices for positively limiting the stroke of

‘sald accumulator, substantially as described.

6. In a hydraulic machine tool the combi-
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tool, of an accumulatorfor said press, a steam
c¢ylinder and piston for operating said accu-
mulator, a governor rod for controlling said
cylinder, an arm connected with said piston
reversing deviees on said rod located in posi-
tion to be engaged by said arm to reverse the
piston, acecumulator and tool, a rigid abut-
ment for limiting the movement of said pis-
ton and devices for adjusting said abutment
and the reversing devices on said governor
rod, substantially as desecribed.

7. In ahydraulic tool thecombination with
the hydraulic press carrying the tool, the ac-
cumulator therefor, and the steam cylinder
and piston for operating said accumulator,
of the governing rod for controlling said pis-
.ton having a hand operating lever connected
therewith, said rod having reversing devices,
an arm connected with said piston for engag-.
ing said reversing devices and means for
moving said arm out of position to be engaged
by said reversing devices, to enable the tool

535,586

to be controlled by said hand lever, substan-
tially as described.

8. In ahydraulic tool the combination with
the hydraulie press carrying the tool, of the
accumulator therefor and the steam eylinder
and piston for operating said acecumulator,
of the governor rod for reversing said cylin-
der provided with projections, a pivoted oper-
ating device connected with said piston for
engaging said projections, weights for hold-
ing said device in operative position, and a
device adapted to be moved into the path of
said weights to remove said pivoted operat-
ing device out of position to engage one of
the sald reversing projections, substantially
as deseribed.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

FRIEDRICH HESSENBRUCH.

Witnesses:
WM. ESSENWEIN,
ALBERT LIEBER.

25

30

35

40



