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[57] ABSTRACT

In a throttle valve mechanism having a housing in
which a pendulum depending from the housing is uni-
versally swingable around a geometrical axis of the
housing and in which a plurality of throttle valves are
arranged and each have one displaceable throttling
valve member for varying the throttling effect of the re-
spective throttle valve, the throttling valve member is
displaceable by means of an actuating piston movable
in an actuating cylinder connected with a control cylin-
der in which a control piston is displaceable, a liquid
body being enclosed and filling the space between the
actuating piston and the control piston, the control pis-
tons for the throttle valves being spaced around said
geometrical axis adjacent the upper end of the pendu-
lum which has means engaging the control pistons for
displacing them in the control cylinders as a result of
swinging movement of the pendulum, the effective
cross-sectional area of the actuating pistons being
smaller than that of the control pistons so that the actu-
ating pistons will be displaced a greater distance than
the distance through which the control pistons are dis-
placed by the pendulum.

3 Claims, 4 Drawing Figures
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: 1
THROTTLE VALVE MECHANISMS

This invention relates to a throttle valve mechanism
having a housing in which a pendulum depending from
the housing is mounted for universal swinging move-
ment around a centre on a geometrical axis of the hous-
ing and in which a plurality of throttle valves are ar-
ranged and each have one displaceable throttling valve
member which is adjustable by means of the pendulum
into different throttling states in response to the posi-
tion taken by the pendulum in relation to the geometri-
cal axis.

Such throttle valve mechanisms are used in devices
for lifting and lowering heavy objects, such as transport
containers, to control pressure fluid driven lifting ele-
ments placed around and connected to the object, so
that these devices will lift and lower the object to a uni-
form extent and the object is not subjected to any pre-
carious tilting movement when lifted or lowered. The
throttle valve mechanism can be placed on the con-
tainer with the above mentioned geometrical axis in
vertical position. If the object during lifting or lowering
begins to tilt because somie lifting element operates

more rapidly or more slowly than the other lifting ele-
ments the pendulum will swing away from said geomet-
rical axis, thereby actuating the throttle valves in such
a way that the speeds of the lifting or-lowering move-
ments of the lifting elements are altered to compensate
for the upsetting tendency.

Prior art throttle valve mechanisms of the type out-
lmed in the foregoing suffer from the drawback that a
relatively large swinging amplitude of the pendulum
and thus a heavy obliquity of the object is required be-
fore the throttle valve mechanism is able to compen-
sate for the upsetting tendency of the object to an ap-
preciable extent. Where very large and very heavy ob-
jects are concerned it is imperative, however, that a
throttle valve mechanism -of the type outlined in the
foregoing already at very small swinging amplitudes of
the pendulum provides a large compensation of the up-
setting tendency of the object. '

The present invention has for its object to provide a
throttle valve mechanism of the type outlined in -the

* foregoing which is very sensitive to positional changes
and thus realizes a large variation of the throttling ef-
fects of the throttle valves at a small change in position
of the pendulum. .

. According to the invention, the valve member of.

each throttle valve has an actuating piston which is
-sealingly displaceable in a cylinder and defines a liquid
filled chamber which has a cylinder portion of larger
cross sectional area than that of the cylinder of the ac-
tuatmg piston, a control piston being sedlingly displace-
able in said cylinder portion of the liquid filled cham-
ber, and the actuating pistons of the-throttle valves are
arranged in the throttle valve mechanistn housing

" spaced around the geometrical axis of said housing and
displaceable in their cylinder portmns by means of the
pendulum. ,

One embodiment of the invention will now be more
fully described hereinbelow with: reference to the ac-
companymg drawings in which:

‘FIG. 1 shows a transport container raised from the
ground by means.of a lifting device which is equlpped
with a throttle valve mechanism. accordmg to the inven-

- tion;
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FIG. 2 shows a lifting element used in the lifting de-
vice shown in FIG. 1, a reversing valve mechanism, the
throttle valve mechanism according to the invention, a
control valve mechanism, and a pressure fluid source
with appertaining pressure fluid lines;

FIG. 3 shows a partial side view and partial sectional
view of a throttle valve mechanism according to the in-
vention with the lower portion of the pendulum cut
away;

FIG. 4 shows a hydraulic circuit diagram.

FIG. 1 shows a parallel-epipedical transport con-
tainer 1 which is raised from the ground 2 by means of
four hydraulic lifting elements 3. The lifting elements
3 each have one bracket 4. These brackets are in a
known manner detachably hooked to the side walls of
the transport container 1 in the vicinity of each con-
tainer end wall. Secured to one of the brackets 4 is a
reversing valve mechanism 5 and a throttle valve mech-
anism 6. As will be more fully described in the follow-
ing, the throttle valve mechanism 6 has a housing in
which a pendulum 7 depending from the housing is uni-
versally swingable around a geometrical axis of the
housing. The housing is so:fastened to the bracket 4
that said geometrical axis of the housing, when the
bracket is hooked to the transport container 1, is paral-
lel with the vertical centre axis of the container 1.

As will appear from FIG. 2 each lifting element 3 is
a double-acting cylinder and piston assembly the piston
rod 8 of which rests on the ground 2 and the cylinder
9 of which is fixed to the bracket 4 shown in FIG. 1 but
not in FIG. 2. The upper and lower ends of the cylinder
9 are connected via lines 10 and 11 to the reversing
valve mechanism §, Separate lines 10 and 11 pass fromi
the cylinder 9 of each lifting element 3 to the valve
mechanism 5. Four lines 12 lead from the valve mecha-
nism § to four throttle valves in the throttle valve mech-
anism 6. The valve mechanisms § and 6 could be built
together in a single housing so that the lines 12 may be
internal passages in the housing. A pressure fluid
source in the form of a pump 14 driven by a motor 13
supplies pressure fluid from a receptacle 15 to a control
valve 16. Two lines 17 and 18 connect the valve 16 to
the reversing valve mechanism 5. The valve 16 can be
set in a known manner into a position in which pressure
fluid from the pump 14 flows through the line 17 to the
valve mechanism 5 while the line 18 is in communica-
tion with the supply receptacle 15, and into another po-
sition in which pressure fluid flows from the pump 14
through the line 18 to the reversing valve mechanism
5 while the line 17 is in communication with the supply
receptacle 15. Besides, the throttle valve mechanism 6

- is connected via a line 19 to the supply receptacle 15'
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The throttle valve mechanism 6 is shown in detail in
FIG. 3. It has a substantially cylindrical housing.20
which is fastened by fastening devices (not shown) in
such a way to the bracket 4 (shown in FIG. 1) that the
geometrical centre axis 21 of the housing is parallel
with the central height axis of the transport container
1. The housing comprises a number of throttle valves
corresponding to the number of lifting elements:3
(FIG. 1), i.e. in the embodiment chosen four throttle
valves which are spaced around the centre axis 21 in
such a way that the throttle valves in horizontal projec-
tion are at the corners of a quadrangle. The housing 20
shall be fastened to the bracket 4 (FIG. 1) in such a
way that said quadrangle is oriented in the same way as
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the horizontal quadrangle at the corners of which the
four lifting elements 3 are placed.

The four throttle valves in the housing 20 are identi-
cal, and FIG. 3 shows one of the throttle valves in axial
section and partly in side elevation. This throttle valve
will now be described, and the description applies to all
four throttle valves. In the embodiment chosen, the
throttle valve is of the needle valve type. Thus it has a
conical valve member 22 which is integral with an actu-
ating piston 23 which is sealingly displaceable in a cyl-
inder 24 formed by a bore in the housing 20 and having
its axis parallel with the axis 21 of the housing 20. The
lower end of the actuating piston 23 projects into a cyl-
inder 25 formed by a bore in the housing 20 and coaxial
with the cylinder 24 but having a considerably larger
diameter than said cylinder. The lower end of the actu-
ating piston 23 has a pin 26 which is guided in a bore
formed in a control piston 27 which is sealingly dis-
placeable in the cylinder 25. The pistons 23 and 27 de-
fine between them in the cylinder 25 a chamber 28
which is entirely filled with liquid. The filling of liquid
into the chamber 28 can take place through a fill pas-
sage 30 which is normally closed by means of a screw
plug 29. _

The lower ends of the control pistons 27 of the four
throttle valves project from a lower end wall of the
housing 20 and engage a disk 31 on the upper end of
the pendulum 7. Beneath the disk 31 the pendulum has
a spherical portion 32 by means of which the pendulum
is mounted for universal swinging movement in a spher-
ical bushing in a cover 33 screwed into the lower end
of the housing 20. The pendulum 7 is so mounted that
it can swing around a centre on the centre axis 21.

The conical valve member 22 cooperates with a valve
seat at the lower end of a piston 34 which is movable
in the cylinder 24. A spring 36 interposed between the
upper end of the piston 34 and a set screw 35 tends to
move the piston 34 downwards to urge the seat of the
piston against the valve member 22. The piston 34 has
an annular groove 37 which via passages 38 in the pis-
ton is in communication with the valve seat of the pis-
ton. Within the region of the groove 37 the housing 20
has a connecting bore 39 for one of the lines 12 (FIG.
2) from the reversing valve mechanism 5 so that liquid
supplied through this line and being under a given pres-
sure can flow into the groove 37 and pass through the
passages 38 to the valve seat. Within the region of the
conical valve member 22 the cylinder 24 is intersected
by a bore 40 which is radial with respect to the cylindri-
cal housing 20 and is in communication with a connect-
ing bore 41 for the line 19 (FIG. 2) leading to supply
receptacle 15. There is one radial bore 40 for each of
the four throttle valves and these bores are in commu-
nication with each other at the centre of the housing.
Only one of the bores 40 need have a connecting bore
41 for leading off liquid from all four throttle valves to
the supply receptacle 185.

FIG. 4 shows a complete circuit diagram of the hy-
draulic circuits. The control valve 16 is shown in FIG.
4 in the form of a slide valve the piston of which is set
in FIG. 4 into a position to connect the line 17 to the
pump 14 and the line 18 to the supply receptacle 15.
This is the position of the valve 16 in which it causes
the lifting units 3 to lift the container 1. The reversing
valve mechanism § is shown in FIG. 4 in the form of a
slide-type valve member 42 which is movable in a.cylin-
der and has a plurality of annular grooves for establish-
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ing various connections between the lines opening into
the cylinder wall of the valve mechanism, said slide-
type valve member being settable into two extreme po-
sitions in the cylinder with the aid of pressure fluid
from the lines 17 and 18, respectively, which lines are
each connected to one end of the cylinder. Since the
line 17 in FIG. 4 is connected to the pump 14, the valve
member 42 in FIG. 4 is moved into its left end position
so that pressure fluid from the line.17 according to the
line connections illustrated is supplied to the upper end
of the cylinders of the lifting units 3, whereby said lift-
ing units 3 will lift the container 1. This will force out
pressure fluid from the lower end of the cylinders of the
lifting units 3, said pressure fluid flowing through the
lines 11 to the reversing valve mechanism 5 and
through the lines 12 to the throttle valves 22, 34. It will
appear from the circuit diagram in FIG. 4 that the lines
11 of the lifting units 3 are connected by means of the
reversing valve mechanism 5 individually to the respec-
tive throttie valves 22, 34 which are diagonally opposed
in horizontal projection. -

The pressure fluid arriving from the respective lifting
unit 3 during the lifting operation and flowing through
a line 11 and a line 12 to the respective throttle valve
22, 34 enters the throttle valve housing 20 through a
connecting bore 39 (FIG. 3) and penetrates from the
groove 24 of the piston 34 through the passage 38 to
the valve seat. The pressure fluid is under a certain
pressure and by reason of the described construction of
the piston 34 is capable of raising the piston 34 slightly
from the valve member 22 against the action of the
spring 36. The pressure fluid thus flows, while being
throttled, through the valve seat around the valve mem-
ber 22 to the passage 40 and through the connecting
bore 41 and the line 19 connected therewith to the sup-
ply receptacle 15. The throttling effect in the valve seat
has a braking effect on the lifting movement of the re-
spective lifting unit. If for instance the left lifting unit
3 which is the upper one in FIG. 4 tends to lift more
rapidly than the other lifting units 3 the height axis of
the container 1 and thus the axis 21 of the throttle valve
housing will take an oblique position so that the axis of
the vertically depending pendulum 7 is set in an oblique
position to the axis 21 in such a direction that the disk
31 of the pendulum 7 urges the control piston 27 of the
throttle valve shown to the lower right in FIG. 4 some
further distance into the cylinder 25, the pressure fluid
in the chamber 28 urging the piston 23 to a considera-
bly higher level in the cylinder 24 due to the difference
in size between the effective cross sectional areas of the
pistons 27 and 23, whereby the valve member 22 is
moved towards the seat in the piston 34 and heavily in-
creases the. throttling effect in the valve seat, thereby
increasing the braking of the lifting movement of the
lifting unit 3 positioned to the upper left with regard to
the lifting movements of the other lifting units. As a
consequence, the container 1 will be rapidly straight-
ened so that its height axis is again vertically directed
and upsetting of the container is avoided.

For a lowering of the container 1 by means of the lift-
ing units 3 the control valve 16 is so adjusted that the
line 18 will be put in communication with the pump 14
and the line 17 will be put in communication with the
supply receptacle 15. As a result the reversing valve
piston 42 will be set into its right end position so that
pressure fluid from the line 18 will be supplied to the
lower end of the cylinders of the lifting units 3 through
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the lines 11 and the upper ends of the cylinders of said
lifting units 3 will each be connected through the lines
10 to one of the throttle valves 22, 34. In this case,
however, the reversing valve mechanism 5 has con-
nected the different lifting units to the respective throt-
tle valves 22, 34, i.e. in such a way that for instance the
upper left lifting unit 3 in FIG. 4 is connected to the
upper left throttle valve. If for instance the upper left
lifting unit 3 in FIG. 4 tends to lower the container 1
more rapidly than the other lifting units the container
and thus the centre axis 21 of the throttle valve housing
20 will be put in an oblique position so that the disk 31
of the vertically depending pendulum 7 will urge the
control piston 27 of the upper left throttle valve in FIG.
4 a small distance inwardly in the cylinder 25, whereby
the piston 23 will be urged a considerably larger dis-
tance upwardly in the cylinder 24. As a result, the
throttling effect in the throttle valve in question will be
heavily increased so that the lowering movement of the
upper left lifting unit in FIG. 4 will be braked in relation
to the lowering movement of the other lifting units to
readjust the height axis of the container into a purely
vertical position.
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What I claim and. desire to secure by Letters Patent

is:

1.°A throttle valve mechanism, comprlsmg a housing,
a pendulum depending from said housmg, means
mounting the upper end of said pendulum in said hous-
ing for universal swmgmg movement around a centre
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throttle valves in said housing, inlet means and outlet
means of said valves in said housing, said valves each
comprising a throttling valve member displaceable for
varying the throttling effect of said valve, an actuating
piston connected to said throttling valve member for
displacing said member, an actuating cylinder in said
housing in which said actuating piston is sealingly dis-
placeable, a control cylinder in said housing, a control
piston sealingly displaceable in said control cylinder,
said actuating cylinder and said actuating piston having
a smaller effective cross-sectional area than said con-
trol cylinder and said control piston, and said actuating
cylinder and said control cylinder being intercon-
nected, a liquid body being enclosed and filling the
space between said actuating and control pistons in
said actuating and control cylinders, said control pis-
tons of said throttle valves being spaced around said
geometrical axis of said housing adjacent the upper end
of said pendulum, and means on the upper end of said
pendulum engaging said control pistons for displacing
said control pistons in said control cylinders as a result
of swinging movement of said pendulum.

2. A throttle valve mechanism according to claim 1
in which said throttle valves are needle valves. )

3. A throttle valve mechanism according to claim 1
in- which said throttling valve member, said actuating
piston and said control piston of each throttle valve are
coaxially arranged in said housing on an axis parallel to

said geometrical axis of said housing.
* * * * *



