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Fritz Egersdirfer, Berlin, Germany; vested In the
Alien Property Custodian

Application filed May 9, 1939

My invention relates to improvements in hy-
draulic mechanism for producing a reciprocating
motion, and more particularly in hydraulic mech-
anism designed for use in connection with certain
machine tools such as shaping machines and hori-
zontal and vertical planing machines, and in
which the wvelocity of the working stroke is
adapted to be regulated, while the return stroke
has uniform movement. More particularly my
invention relates to hydraulic mechanism of this
type In which two pumps are provided one of
which is operative during the working stroke and
the other one during the return siroke. The ob-~
Ject of the improvements is to provide mechanism
of this type which is economical in operation and
simple In construction, and in which the velocity
of the working stroke can be continuously regu-
lated. With this object in view my invention
consists In providing a mechanism in which the
pump which is operative during the working
stroke is adapted to be regulated so as to supply
varylng amounts of pressure fluid to the feeding
device. While the velocity of the working stroke
can be regulated, the velocity of the return stroke
remalins constant, and no means are needed for
thus setting the pump controling the return
stroke. By thus varying the output of the pump
controlling the working stroke the efficlency of
the system is not reduced, because, as distin-
guished from constructions heretofore proposed,
the effect of the pump is not regulated by throt-
tling the supply of the fluid to the said pump but
by varying the capacity thereof.

In the preferred embodiment of the invention I
provide gear pumps, and preferably gear pumps
having one of their gear wheels in common and
disposed within the same system. A pump of
this construction Is simple and It requires llitle
space. Further, the output of one of the pumps
which controls the working stroke can bhe readily
regulated by shifting the gear wheels forming
the operative parts of the pumps relatively to
each other In axial direction so as to vary the
capacity of the space included between the teeth
of the pump and the volume of fluid conveyed
thereby.

For the purpose of explalning the invention an
example embodying the same has been shown in
the accompanylng drawings in which the same
reference characters have been used In all the
views to Indicate corresponding parts. In sald
drawings

Flg. 1 18 a sectional elevation taken on the line
i—i of Fig. 3 and showing the gear pump, the

a0

40

45

11

gear wheels of both pumps being In the position
for conveying the maximum of the fluid,

Fig. 2 is a similar sectional] elevation showing
one of the pumps set to reduced feeding capacity,

Pig. 3 18 a sectional elevation taken on the line
3—3of Pig. 1,

Fig, 4 1s a sectlanal elevation taken on the line
—4 of FIE. 1, -

Fig. b 18 a somewhat dlagrammatical elevation
parily In sectlon showing the hydraulic mecha-
nism including the pumps, the valve controlling
the supply of the pressure fluld, and the cylinder
and piston by which reciprocating movement ls
transmitted to the machine tool or the Hke.

In describing the invention reference will be
made to a hydraulic mechanism comprising two
gear pumps having one of thelr gear wheels in
commeon and dlsposed within a single casing. The
pump has been shown in detall in Figs. 1 to 4.
It comprises a casing | closed at its ends by heads
2 and 3, and three gear wheels 4, 6 and 8 mounted
respectively between bushings 7, 7 and 6, 8§ and
8,9’. The bushings 7 and 8 are fixed to the heads
2 and 3, for example by means of screws 60, and
the lower bushings 0, 8’ are axially shiftable but
not rotatable within the casing {, the bushing 8’
being reduced in length to permit such axial dis-
placement. The upper gear wheel 4 is rotatably
mounted on a stationary shaft 10 mounted in the
bushings 7, 7 and fixed thereto by means of a
pin 61. The gear wheel 4 s mounted on the said
shaft 10 by means of an anti-friction bearing 62,
The gear wheel b is keyed to a shaft 12 rotatably
mounted In the bushings B by means of anti-
friction bearings 53 and passed through a stuff-
ing box 54 provided in the end wall 2, the said
shaft being connected to the main driving shaft
of the machine tool or the like for being rotated
thereby & uniform velocity. The gear wheel 6 Is
rotatably mounted by means of an anti-friction
bearing 63 on a shaft (3 secured to the bushings 9
and 9’ by means of keys 58. The shafi I3 is con-
nected with a stem 15 rotatably mounted in the
head 3 and formed at its inner end with & head
57 having external screw threads and engaging
In internal screw threads of a cylindrical socket
11 made In the bushing 8. The saild stem 60 is
formed with a collar 56 held in position between
the head 3 and a washer 58, Thus, when the
stem 16 is rotated the bushing 8, the shaft 13, the
bushing 6’ and the gear wheel & are shifted in
axial direction. By shifting the gear wheel to
the left, for example into the position shown In
Fig. 2, the capacity of the spaces ingluded between
the teeth of the gear wheels 8 and 8 and there-
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fore the volume of pressure fluid supplied by the
pump are reduced.

In the casing of the machine a suctlon passage
16 and a pressure passage I8 for the pump com-
prising the gear wheels 4 and 6 and a suction
passage 11 and a pressure passage 19 for the
pump provided by the gear wheels § and 6 are
provided, the sald suction and pressure passages
being adapted to be connected to suction and
pressure conduits, as will be described hereafter.
It will be understood that the upper pump 4, &
always conveps the game amount of pressure fluid,
while the amount of pressure fluld supplied by
the pump B, 6 Is variable and dependent upon
the axial adjustment of the gear whee] 6,

As is shown in Flgs. 5 and 6 the pump thus
described is used in a hydragylic mechanism fer
producing reciprocating movement, whiah is con-
nected for example to a planing machine (not
shown).
Figa. b and 6. The pump iy connecbed with a
controlling valve, comprising & cylinder 38 hav-
ing three cylindrical slide valves 28, 30 and 31
shiftable therein, the said slide valves being con-

nected with each gther and with s lever 45 rock- .

ingly mounted 4t 60. The slide valve is ¢onneeted
by pipes 26 and 27 with the opposite endg of a
cylinder 20 in which a piston 21 has reociproeat-
ing mevwement. The piston rod 22 of the sald pis-
ton is gonnected with a head 23. By the said slide
valves the cylinder 26 is divided Intg four gham-
hars which are connected with the guction and
preasure passages of the pump. The pressure pas-
sages 1§ angd 17 of the pumps are connected by
pipes 32 and 33 respectively to the chambers 44
and 42 provided between tha slide valves 28 and
80 and 30 and 31. The suction passages I8 and
L9 are conhected by pipes 48 and 41 with a tank
38 contalning the pressure liguid. The gald tank
i3 furiher connected by a pipe 38 ang branch pipes
34, 36 and 3T wiith suiteble parts of the valve
¢qalng 28.

The mechanism hgs been illustrated in .
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In the position of the slide valves 29, 30 and
31 shown in Fig. 5 pressure fluld is supplied to
the cylinder 20 from the lower pump b, 6 and
through the pipe 33, the chamber 42, and the pipe
26 in a direction for transml!tting feeding move-
ment to the planing machine. The volume of
pressure liquid supplied by the said pump to the
chamber 24 of the cylinder 20, and therefore the
velocity of the feeding movement depends on the
position of the gear wheel 6. The liquid is forced
from the chamber 25 through the pipe 2T and
the chamber 43 to the pipes 34, 39 and the tank
38. While the lower pump thus transmits feed-
ing movemecnt the upper pump runs ldle, the
Hauld delivered therefrom through the pipe 32 be-
ing Immediately returned through the pipes 35

- pid 3 tg the tank 38. It will thus be apparent
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that the velocity of the feed may be regulated by
shifting the gear wheel 6.

For returning the feeding mechanism the slide
valvg 29, 30, 3] i3 set ipto the positien shown In
Fig. 6. Now the lower pump runs idle, the liquid
delivared therefrom and throwgh the pipe 33 im-
mediately returning through the pipss 36 and 38
into the tank 38. The pressure fluid of the ypper
pump flows through the pipe 32, the chambsr 44
and the pipe 2T into the right hand chambey 1§
of the cylinder 20, so that the pistan 3+ ard the
parts conneoted therewith are shifted to the laft,
The fluid contained within the chamber 34 is re-
turned to the tank 38 through the pipe 26, the
chamber &1 and the pipes 3T apd 38, It wilk be
understood that the velocity of the return move-
ment is always the same and that it is independ-
ent of the position of the-gear wheel 6.

The slide valve 29, &0, 81 is operated hy means
of the lever 45 which is ndapled to be engaged by
stops 48 and 41 provided om the heag 23, the
said stops being set so that the valve is reversed
at the ends of the strokes.

FRITZ EGERSDORFER.



