PUBLISHED R. OBTRESAL Serial No.

APRIL 27, 1943. . HYDRAULIC DRIVE 366,840
BY A, P. C. Filed Nov. 23, 1940 2 Sheets-Sheet 1
aQ,
~
on
ey =
o e
® [ss 3
N R
\\\'if s s -
N N . 1y
N Nl =
1 \
~ e I Ngths]
o r Iy i
‘o
L, L ]
)
['5]
Wwna -‘

,
.
0|

i N
N
; \
! i
N N
5 3
H 3
N N
‘“\J N N
< 3 H
' §
A A\
N 3
3 3
i 3
2 i {
H )
! 3 N
' t N
\ \
3 N
) 3
? N '~
H \
N o
N ]
3 N
N H
i M
i ——
Ao [l oo p——
X j

ooz ™

ET /nventor:
Robert Obtresa]

ATTORNESYS



PUBLISHED R. OBTRESAL Serial No.
APRIL 27, 1943, HYDRAULIC DRIVE 366,840
BY A. P. C. Filed Nov. 23, 1940 2 Sheets-Sheet 2

HECHR LR
1y

i

~3
4 a ™ [ihon 1
I
== N |
m Hinn
o A
iyt I I|JI 1!
R S i
o~ |i:1EIhI|||Jn:p \Hh
™ )
1l
Q Sy
g [
- 0
& ™~
i bl
™ ™ f\\’J
Yy

ot 3 %
Zhin
L
i
% s
Z.

Inventor:
Robert Obtresal

ATTORNEMS

BY

L3



Published Apr. 27, 1943

Serial No. 366,840

ALIEN PROPERTY CUSTODIAN

HYDRAULIC DRIVES
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the Allen Property Custodian

Application filed November 23, 1940

This invention relates to hydraulic drives and
refers more particularly to a device regulating
the specd of a drive actuated by hydraulic means,
This device may be used in conjunction with all
machines wherein the speed of a driven body
is subjected to certain variations resultlng from
changes in the reslstance opposing the movement
of the actuated body. However, the device con-
stituting the subjeet matter of the present in-
vention is particularly applicable to machine
tools, the feed movement of which is actuated
by a hydraulle drive, and in which the speed of
the feed movement is dependent upon the feed
resistance,

An object of the present invention is to eliml-
nate this dependency between the speed of the
drive and the resistance by the provision of a
special regulating device.

Another oblect is the proviston of a regulating
device for hydraulic drlves of machine tools and
the like which makes It possible to maintaln a
substantially uniform speed of the drive or of
the feed movement despite changes in the resist-
ance opposing the drive or the fecd movement.

Other objects of the present invention will
bhecome apparent in the course of the followlng
specification,

In accomplishing the objects of the present In-
vention it was found advisable to provide a hy-
drauwlic drive having a throttle valve which is
adjustable at will and which may be used for
any desired step-wise varlatlon in the speed of
the drive or the feed movement.

In accordance with the present Inventlon, this
throttle valve is connected with an automatically
operable regulating device which may be situated
elther in that part of the hydraullc clreuit which
supplies the operating fluld to the driving mech-
anism, or in that part of the clrcult through
which the fluid Is withdrawn from the driving
mechanism.

The regulating device varles the amount of
fluld flowing to or from the driving mechanism
depending upon the difference In fluid pressure
prevailing on both sides of the throttle valve, and
upon an addltional force which maintains con-
stant this difference in pressure.

By means of this regulating device, the differ-
ence In pressure between the two sldes of the
throttle and valve and, consequently, the amount
of fiuild flowlng through the throttle valve are
always maintained constant and entirely inde-
pendent of the specific amount of pressure exist-
ing on any one side of the throttle valve. There-
fore, the resistance exerted upon the movable
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part of the machine has no influence whatever
upen this pressure difference. Since the speed
of the drive Is determined solely by the amount
of fluid supplied to it and since this amount is
maintained constant by the regulating device,
the speed of the drive or of the feed movement
will always remain the same irrespective of any
possible variations in the resistance opposing the
movement.

The invention will appear more clearly by the
following detailed description when taken in con-
nection with the accompanying drawlngs show-
ing, by way of example, preferred embodiments
of the inventive idea, as applied to feed drives of
machine tools.

In the drawings:

Flgure 1 is a dlagram 1llustrating a hydraulic
drive constructed in accordance with the prin-
clples of the present invention.

Figure 2 Is a diagram showing a hydraulic
drlve of a somewhat different form.

Figure 1 shows a carriage | of a machine tool,
which is reciprocable In the direction of the ar-
rows r1 and 2. The carrlage | is connected with
a rod 2 which extends parallel to the directlon
of movement of the carrlage and which carrles
a piston 4 intermediate its ends. The piston 4
is movable along with the rod 2 In a casing 8
through which the rod 2 extends. There is a
fluid-tight seal between the adjacent surfaces of
the rod 2 and the casing 3.

The fluid used to operate the hydraulie drive
is sltuated within a contalner 9, A pump 8
transmits the fluid under pressure from the con-
talner 9 to a pipe Bb, which Is connected with
the pump §.

The plpe b is connhected with a regulating
valve which Includes a casing T and a multiple
piston & situated within the casing. A pipe Ba
connects the interlor of the casing T with the
interior of the casing 3 and ts used to transmit
fluid under pressure to the piston 4.

A pipe bc is in communication with the pipe 5&
close to the pump 8. The pipe b¢ leads to a relief
valve 6& which 15 provided with a pipe communi-
cating with the interior of the contalner 9,

Muid is withdrawn from the cylinder 8 through
a return flow plpe 18 connecting the interiors of
the e¢ylinder 3 and the casing 1. The return flow
elrcult of the hydraulic drive also includes a pipe
{la one end of which has two branches which are
In communication with the interlor of the casing
1. The opposite end of the pipe Ila has two
branches {6 and 18.

The branch pipe 18 leads to an adjustable
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throttle valve 12, while the branch pipe 15 is in
communication with the space IT of a regulating
device consisting of a cylinder 14, a piston 3 and
a spring 23. The piston 13 is movable within the
cylinder 14 in the direction of the arrows y1. A
Dipe I8 connects the throttle valve 12 with the
space |8 of the cylinder 14.

The spring 23 is sltuated within the space 18.
The space 19 is also in communication with the
opening (da of a pipe {15 leading to the container
9. The spring 23 is compressed and one end of
the spring is supported by a wall of the container
14 while its other end presses against a surface
20 of the piston 13,

The piston 13 covers a part of the opening t4a,
so that a movement of the piston 13 within the
container (4 will Increase or decrease the oper-
ative cross sectional area of the opening lda,

The device is operated as follows:

The pump 8 transmits fluid under pressure from
the container 9 and through the pipe §b, the reg-
ulating valve 6, T and the pipe 5a into the right
hand space within the cylinder 3 (looking In the
direction of Figure 1).

The fluid will move the piston 4 and the rod 2
connected therewith in the direction of the ar-
row m, thereby moving the fuel carriage in the
direction of the arrow x1.

A resistance W is opposed to this feed mrove-
ment of the carriage | and this resistance is over-
come by the pressure of the fluid acting in the
direction of the arrow ».

Due to this pressure of the fluid, that part of
the fluid which is situated in the left hand space

of the cylinder 3 (looking in the direction of Pig- :

ure 1), as caused to flow through the pipe 10 and
the regulating valve 6, T into the pipe lla.

Thence the fluid flows throuegh the pipe 16 and
the throttle valve J2 into the pipe 18. As already
stated, the adijustment of the throttle valve deter-
mines the amount of pressure of the fluid, so that
the device may be set for different speeds of the
feed of the tool carriage I.

However, these different speeds depend upon
the extent of the resistance W, Due to the throt-
tling action there is a smaller fluid pressure in
the pipe (8 which connects the valve (2 with the
regulating device 13, 14, than in the pipes 15 or 16.
Due to the provision of the pipe 15, the pressure
of the fluid in the space 1T of the cylinder 14 is
the same as that in the pipe 16 on one side of the
throttle valve 12, The pressure in the pipe 18 on
the other side of the throttle valve 12 is the same
as that in the space 19 of the container 14.

The difference Iin fluid pressure in spaces 17
and 18 Is equalized by the force P of the spring
23, which is selected accordingly and is corre-
spondingly tensioned.

If the force W constituting a resistence to the
feed movement of the carrlage, is increased, for
Instance, then the pressure of the fluid flowing
through the pipes tla, 1§ and 16 will be dimin-
ished. Consequently, the pressure within the
space 17T of the cylinder (4 will diminish also and
the force P of the spring 23 wtll move the piston
13 to the left {(looking in the direction of Figure
1>. The front surface 20 of the piston 13 will
open an additional portion of the cress sectionzl
areg of the opening 4z, Therefore, the amonunt
of fluid flowing out of the space (8 and through
the pipe 11b back to the container 9 will he in-
creased. The pressure of the fluid within the
space |19 will decrease until this pressure jointly

with the practically constant foree P of the spring
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23 will become equal to the new pressure prevall-
ing in the space I1.

Consequently, the difference in pressures pre-
vailing in the spaces (T and {9, as well as in the
pipes 16 and 18, will remain the same despite the
change in the resistance W.

Since, however, the difference in pressure pre-
valling at the two sides of the throttle valve 12
determines the speed of movement imparted to
the piston 4, this speed will remain the same
despite the change in the resistance W.

The amount of fluid flowing back of the con-
tainer 9 remains the same, due to the increase
in the operatlve surface area of the outflow open-
ing lda, although the extent of the drop in pres-
sure between the space 19 and the container 8
has been changed.

The hydraulic drive shown in Figure 2 of the
drawings Includes a cylinder 25 containing a pis-
ton 26 which is connected on one slde with a
piston rod 27, so that the two side surfaces of
the piston 26 are of different size., The com-
paratively wide piston rod 27 extends through
a suitable opening formed in the cylinder 25 and
is attached to the carriage of the machine tool.

The fluid used to operate the piston 26 is cir-
culated by a pump 34 situated within a contalner
28, A pipe 35 connected to the pump 34 iz pro-
vided with a branch pipe 36 which leads to a
reguiatable throttle valve 37. The pipe 35 com-
municates with the space 32e¢ within a ecylinder
32 of the regulating device. The cylinder 32 con-
tains a piston 39 which is loaded by a spring 4f.
Consequently, In this construction the regulating
device 32, 39 Is inserted in that part of the hy-
draulic circult which transmits fluid under pres-
sure to the cylinder 25.

A pipe 3| connects the space 32b within the
container 32 with a three way cock or change
over valve 30. The valve 30 is connected with
the space 25a¢ within the cylinder 25 by a pipe
28 and has a valve body provided with three pas-
sages which connect the pipe 29 with the pipe 3§
in the position shown in Flgure 2. The other

5 end of the cylinder 25 is in communication with

the pipe 35 by a return flow pipe 33. Another
pipe 29a leads from the valve 30 to the interior
of the contalner 28 for the fluid.

The throttle valve 37 is connected with the
space 32b within the cylinder 32 by the pipe 38.

The regulating device 32, 39 includes a spring
41 which presses against the piston 39 and which
maintains the piston in a position in which it
partly covers the opening 31a of the pipe 31.

The device is operated as follows:

The pump 34 causes a flow of liquid under
pressure through the pipe 35, the pipe 36, the
throttle valve 37, the pipe 38, the space 32b with-
in the container 32, the pipe 3i, the valve 30 and
the pipe 29 into the space 25¢ of the cylinder 25.

The pipe 33 is provided with a suitable non-
return valve which is not shown in the drawings.

The fluid under pressure within the space 25a
moves the piston 26, the piston rod 27 and the
tool carriage connected therewith in the direction
of the arrow Z. The speed of this movement is
determlined by the position of the throttle valve
31. The difference in fluid pressures prevailing
on both sides of the throttle valve 37 determines
the amount of the liquid which operates within
the eylinder 25.

If the resistance W opposed to the movement
of the tool carriage remains unchanged, s fluid
pressure will arise within the space 25¢ &nd in
the pipes 28 and 34, which is Necsssary to over-
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come the registance W and the pressure exerted
upon the annular surface of the piston 29 around
the piston rod 21.

The pump 34 transmits the fluld under & higher
pressure through the pipes 3% and 36 and into
the space 32a within the cylinder 32. This high-
er pressure, which Is also exerted upon the ad-
jacent surface of the piston 39, 1s balanced by
the force P of the spring 41 and the pressure of
the fluid upon the surface 42 of the piston 39,
s0 that the piston 39 1s maintained in the illus-
trated position. There 15 an equillbrium when
fluld pressure In the space 32a to the right of
the piston 89 (looking In the directlon of Figure
2) is equal to the force P of the spring 41 pius
fluld pressure In the space 32b to the left of the
piston 39.

In the {llustrated position, the edge of the sur-
face 42 of the pilston 29 covers a portlon of the
opening 3(a of the pipe 3. Any movement of
the piston 3% will change, therefore, the opera-
tive cross sectional area of the opening 8la. The
area of the opening 3ig is varied depending upon
the resistance opposing the movement of the pis-
ton 26 and, consequently, the fluid pressure in
the pipes 29 and 31.

If, for instance, the resistance W exerted upon
the pilston 26 1s Increased, then the pressure of
the fluid in the pipes 29, 31, and 38 is increased
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also. The piston 39 1s then moved to the right
(looking in the direction of Flg. 2), so that the
operative area of the opening 3fa is increased,
and the elready existing difference in pressures
prevalling In the space 32b and in the pipes 29
and 31, is diminished. However, the difference
in pressures prevailing in the pipe 38 and in the
pipe 36 remains the same, so that the amount of
fluid flowing through the throttle valve 3T and,
consequently, the speed of movement of the pls-
ton 36 are not changed.

If the resistance W becomes smaller, the piston
39 will move to the left and in that case also
the difference in pressures prevailing in the pipe
38 and In the pipe 36 will not change. The
amount of the flowing fluid will remain the same
due to the change in the operative cross sec-
tlonal area of the opening 314, despite the change
in the difference in pressures prevalling In the
spaces 32b and 25a.

It Js apparent that the specific {llustrations
shown above have been given by way of {llus-
tration and not by way of limitation and that
the structures above described are subject to wide
varlation and modificatlon without departing
from scope or Intent of the invention. All of
such variations and modifications are to be In-
cluded within the scope of the present invention,

ROBERT OBTRESAI,



