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1
CONTROL VALVE

BACKGROUND OF THE INVENTION

The present invention relates to a.control valve for
heating a pressure medium and maintaining its tempera-
ture constant in a hydraullc device.

Control valves of the above-mentioned general type
are known in the art. In a known control valve, a ther-
mosensor is arranged in a pilot valve. Upon exceeding
of a fixed operational temperature the thermosensor
provides for a bypass via an additional control element
for a pressure medium flowing through the control
valve. Thereby the control parts are adjusted so that the
desired temperature is again attained. Such a valve
provides for a sufficient maintenance of the pressure
medium temperature. However, it is relatively expen-
sive and not optimal in its operational safety.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a control valve which avoids the disadvan-
tages of the prior art.

More particularly, it is an object of the present inven-
tion to provide a control valve which has a simple con-
struction-and guarantees good operational safety.

In keeping with these objects and with others which
will become apparent hereinafter, one feature of the
present invention resides, briefly stated, in a control
valve having a control slider with a pilot valve influenc-
ing a position of the control slider and having a spring-
loaded valve member, wherein the pilot valve is acted
upon by an electromagnet controlled by a thermosen-
sor, and a spring of the pilot valve in open position is
unloaded or only partially tensioned, and upon actua-
tion of the electromagnet and assuming by the valve
member the closed position, the spring is tensioned to a
value correspending to the opening pressure.

When the control valve is designed in accordance
with the present invention, it attains the above-men-
tioned advantages as compared with the known control
valves. Advantageausly, the spring in accordance with
the invention is completely or extensively unloaded in
open position. On the other hand, it is possible to use the
operational possibilities of the magnet in optimal man-
ner, inasmuch as only in the last part of the stroke-of the
magnet spring work is performed.

The novel features which are considered as charac-
teristic for the present invention are set forth in particu-
lar in the appended claims. The invention itself, how-
ever, both as to its construction and its method of opera-
tion, together with additional objects and advantages
thereof, will be best understood from the following
description of specific embodiments when read in con-
nection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing a section of a control valve
in accordance w1th the present invention; and

FIG. 2'is a'view of the inventive control valve taken
in direction 1I in FIG. 1.

» DESCRIPTION OF A PREFERRED
EMBODIMENT

A control valve in accordance with the present in-
vention has a valve housing 10 composed substantially
of a tubular central part 10'. The central part 10 is
-closed at its one end by an inlet cover 11 and at its other
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2_
end by a housing insert 12 which is screwed in the
central part 10°. The housing insert 12 has a part extend-
ing beyond the central part 10' and provided at its pe-
riphery with a ring 13 which is fixedly arranged
thereon. An electromagnet 14 is mounted with the aid
of screws 15 on the ring 13.

The housing insert 12 has a central throughgoing
opening 16. An end side 16’ of the housing insert 12
presses a coaxially arranged annular body 17 against a
tubular part 18 which is also coaxial with the above-
mentioned part. The tubular part 18 is also pressed by
the housing insert 12 against an end side 19 of the cover
11.

The part 18 has an opemng 21. A substantially cup-
shaped control slider 22 is slidingly guided in the open-
ing 21 of the part 18. A so-called gap filter 23 is
mounted with the aid of the screw 24 on the bottom of
the control slider 22. A spring 25 arranged in the hollow
interior of the control slider 22 dcts upon the latter. The
spring 25 extends in-a pressure chamber 26 and abuts
against a plate 28 arranged in the annular body 17. A
central throttling opening 29 is provided in the plate 28.

The control slider extends with its end side in an inlet
opening 30 provided in the inlet cover 11. A conduit 31
communicates with the inlet opening 30. A pump 33
supplies a pressure medium from a container 32 into the
conduit 31 and thereby into the opemng 30.

A throttling opening 35 is formed in a bottom 22’ of
the control slider 22. The throttling opening 35 leads,
via the gap filter 23, into the interior of the control
slider and provides for communication with the pres-
sure chamber 26. Several throughgoing radial openings
36 are formed in the tubular part 18 near the end side 19
of the inlet cover 11. The radial openings 36 provide for
communication from the opening 21 to an annular space
37 between the part 18 and the central part 10". The
annular space 37 reaches an opening 38 which extends
through the wall of the central part 10°. An outlet pipe
39 is fitted into the opening 38. A not-shown ¢onduit to
a consumer leads from the outlet pipe 39.

A central stepped opening 40 is formed in the annular
body 17. It has an inclined shoulder 41 facing away
from the control slider 22. The inclined shoulder 41 is
formed as a valve seat for a conical valve member 42 of
a pilot valve 43.

The valve member 42 has a flange-shaped collar 45.
A pressure spring 46 acts upon the collar 45 in opening
direction of the valve body. A pressure spring 48 ar-
ranged in a displaceable sleeve 47 acts upon the collar
45 in closing direction. The other end of the pressure
spring 48 abuts against a spring disc 49.

The electromagnet 14 of the control valve is pro-
vided with a pushing rod 50. The spring disc 49 abuts
against the pushing rod 50 of the electromagnet 14.
When the valve member 42 is in its shown open posi-
tion, it is unloaded completely or considerably, so that
the pressure spring 48 is pre-tensioned only to a small
extent. )

A throughgoing transverse opening 51 is formed in a
wall of the housing insert 12 in the vicinity of the annu-
lar body 17. An opening 53 opens into the opening 30 of
the inlet cover. A thermosensor 54 is screwed in the
opening 53 so that incoming pressure medium always
flows around the same. Contacts 55 of the thermosensor
54 are connected with the electromagnet 14.

When the electromagnet 14 is not energized, the
pushing rod is withdrawn, the pressure spring 48 is
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tensioned only inside the sleeve 47, and the valve mem-
ber 42 is thereby unloaded, so that the pressure spring
46 holds the same in open position. When pressure me-
dium flows into the inlet opening 30, it travels via the
gap filter 23 and the throttling opening 35 into the pres-
sure chamber 26. From there the pressure medium trav-
els via the throttling opening 29 and the open valve seat
41 as well as the transverse opening 51 into the outlet
opening 38. Because of the pressure drop at the throt-
tling opening 35, the control slider 22 is displaced
against the force of the spring 25, thereby communica-
tion to the transverse opening 36 is established.

When a lower limit temperature of the pressure me-
dium is exceeded, the thermosensor 54 provides a signal
to the electromagnet 14 so that the pushing rod 45 is
extended and displaces, via the spring disc 49, the sleeve
47 together with the valve member 42 and the spring 48
against the force of the pressure spring 46 so that the
valve member lies on the valve seat 41.

The pressure spring 48 is tensioned only in the last
part of the magnet stroke. Thereby the operational
possibilities of the magnet can be used in optimum man-
ner, since only in the last part of the magnet stroke
(great magnet force) spring work is performed. By the
pre-tensioning of the pressure spring 48 in the last part
of the magnet stroke, the opening pressure of the valve
member 42 is adjusted.

After closing of the opening 40 by the valve member
42, the pressure in the pressure chamber 26 and thereby
in the control slider 22 increases. Thereby the control
slider 22 is displaced in a direction of closing position,
so that the throttling resistance between the control
slider and the transverse opening 36 increases and as a
result of this the flowing pressure medium is heated.
The entire stream now flows throttled via the annular
space 37 to the outlet opening 38. When the pressure in
the pressure chamber 26 attains a predetermined value,
the valve member 42 is lifted against the force of the
tensioned spring 48 from the seat. The pressure medium
flowing via the throttling opening 29 and the opening
40 travels via the transverse opening 51 also into the
annular space 37. Both pressure medium streams are
mixed in the annular space 37.

When the desired temperature is attained, the ther-
mosensor 54 produces again a corresponding signal to
the electromagnet 14, whereby the pushing rod 50 is
retracted. As a result of this the spring 48 is first un-
loaded inside the sleeve 47, and subsequently the valve
member 42 is opened under the action of the spring 46
correspondingly wide. The pressure in the pressure
chamber 26 reduces and the throttling resistance at the
control slider 22 or at the valve member 42 is reduced.
The temperature of the pressure medium no longer
increases after dropping of the throttling resistance.
When it reduces again, the above-described cycle is
again repeated.

It will be understood that each of the elements de-
scribed above, or two or more together, may also find a
useful application in other types of constructions differ-
ing from the types described above.

While the invention has been illustrated and de-
scribed as embodied in a control valve for heating a
pressure medium and maintaining its temperature con-
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4
stant, it is not intended to be limited to the details
shown, since various modifications and structural
changes may be made without departing in any way
from the spirit of the present invention.

Without further analysis, the foregoing. will so fully
reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for
various applications without omitting features that,
from the standpoint of prior art, fairly constitute essen-
tial characteristics of the generic or specific aspects of
the present invention.

What is claimed as new and desired to be protected
by Letters Patent is set forth in the appended claims:

1. A control valve for heating a pressure medium and
maintaining its temperature constant in a hydraulic
device, comprising a control slider provided with throt-
tling means for throttling a pressure medium and dis-
placeable under the action of the latter; a pilot valve
associated with and influencing a position of said con- -
trol slider, said pilot valve having a valve seat and a
spring-loaded valve member movable between open
and closed positions; a spring arranged to load said
valve member of said pilot valve; a thermosensor ar-
ranged to sense the pressure medium flowing through
the control valve and to determine throttling of the
pressure medium; and an electromagnet controlled by
said thermosensor and acting upon said pilot valve so as
to open the latter and to thereby control the tempera-
ture of the pressure medium, said spring being located
between said electromagnet and said valve member and
in the open position of said valve member and with said
électromagnetic being deactivated being at most par-
tially pre-tensioned, and upon actuation of said electro-
magnet and assuming by said valve member the closed
position said spring bemg tensioned to a value corre-
sponding to an opening pressure.

2. A control valve as defined in claim 1, wherein said
valve member in said closed position abuts against said
valve seat, said spring belng tensioned to the value
corresponding to an opening pressure when said valve
member comes to abutment against said valve seat.

3. A control valve as defined in claim 1, wherein said
spring is unloaded when said valve member of said pilot
valve is in its open position.

4. A control valve as defined in claim 1, wherein said
electromagnet has a pushing rod; and further compris-
ing a displaceable sleeve, said spring being located in
said sleeve and having two ends arranged so that one of
said ends of said spring acts upon said valve member,
whereas the other end of said spring is acted by said
pushing rod.

5. A control valve as'defined in claim 4; and further
comprising a disc actuated by said pushing rod of said
electromagnet, said other end of said spring abutting
against said spring disc.

6. A control valve as defined in clalm 1 and further
comprising a second sprmg arranged so as to counteract
said first-mentioned spring which loads said valve mem-
ber of said pilot valve.

7. A control valve as defined in claim 6 wherein said

spring is weaker than said first-mentioned spring.
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