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Description
Technical Field

[0001] The presentinvention relates generally to man-
ifolds and, more particularly, to stackable manifolds.

Background

[0002] Fluid circuits are used in for example engine
control systems, systems for control of tools and ma-
chines, power steering and the like. Manifolds can be
used in such systems for redirecting part of a fluid stream
to different parts of such system. To this end such man-
ifold may include a body and at least two channels ex-
tending through said body, between opposite sides there-
of. At least one side channel is connected to each of said
channels, such that a fluid stream can be directed partly
from a channel into a side channel or from a side channel
into a channel. The channels can be incorporated into a
circuit for a liquid or a gas. One of the channels can be
an inlet channel, the other an outlet channel. When dif-
ferent parts of a system have to be fed from such fluid
circuit manifolds can be stacked by interconnecting the
bodies thereof, such that the channels in adjacent man-
ifolds are brought into fluid connection with each other,
forming extended channels through all of the manifolds.
If the manifolds are thus stacked, at a first end the chan-
nels will normally be closed off by a specific closing block,
differing from the manifolds, preventing fluid from leaving
the channels. At an opposite second end a specific con-
necting block, differing from the manifolds, will be con-
nected to the relevant manifold, for connecting a feeding
conduit and a discharging conduit to the respective chan-
nels.

[0003] A stackable manifold arrangement is manufac-
tured and sold by Sauer-Danfoss Company, USA, type
PVG 32. This manifold is designed as a proportional valve
and comprises a body having two parallel channels ex-
tending from one side surface of the body to the opposite
side surface. Inlet ports and outlet ports of the channels
are provided in the side surfaces. A side channel extends
from each of the channels. Each of the side channels is
provided with an end opening in a top surface of the body,
which top surface extends perpendicular to the side sur-
faces. Conduits can be connected to these end openings
for feeding and returning fluid from the channels to a de-
vice to be operated by said fluid. A number of these man-
ifolds can be stacked in a row, such that the channels of
the respective manifolds are interconnected to form two
extended channels, extending through the entire row.
[0004] In this known manifold arrangement at a first
end of the row an end,block is provided, forming a stop
and closing off the ends of the channels adjacent said
first end. At the opposite second end of the row a con-
necting block is provided, connected to the row and hav-
ing connecting elements for connecting a feeding conduit
to a first of the two extended channels and a discharge
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conduit to the other of the two extended channels. The
manifolds, the end block and the connecting block are
all provided with bores, communicating with each other
in said row, through which communicating holes bolts
extend for attaching the manifolds and blocks to each
other.

[0005] Although with this known stackable manifold ar-
rangementitis possible to incorporate a member of man-
ifolds in a relatively small volume, connected to or incor-
porated in a fluid circuit, the volume is still relatively large,
due to the end block and the connecting block. Moreover,
the end block and the connecting block are different from
the manifolds and are relatively costly. Furthermore the
end block and connecting block add to the time necessary
for installing and disassembling the stacked manifolds,
for example during maintenance or repair.

[0006] The disclosed stackable manifold and manifold
arrangements are directed to addressing at least one of
the problems or disadvantages set forth above.

Summary of the Invention

[0007] In one aspect, the disclosure is directed to a
stackable manifold. The manifold comprises a body hav-
ing at least one channel extending through the body. At
a first side of the body the channel comprises a first port
and at an opposite second side of the body a second
port. Around at least one of the first port and the second
port of the channel a seal is provided. Furthermore the
channel is provided with an interface portion at at least
one of the first port and the second port, for a fluid circuit
or a stop.

[0008] In another aspect, the present disclosure is di-
rected to a set of stackable manifolds, comprising at least
afirstand a second manifold. Each of the firstand second
manifold comprises a body with at least a first channel
extending there through. The channel has at least a first
end opening and a second end opening. The first mani-
fold is connected to the second manifold, such that the
first end opening of the channel of the first manifold is in
fluid communication with the second end opening of the
channel of the second manifold. At least one seal is pro-
vided between the first and second manifold, which seal
extends around the communicating first and second end
openings. The first channel of at least one of the first and
second manifolds is provided, at least at one of the end
openings, with an interface portion for a fluid circuit or a
stop.

[0009] In still another aspect, the present disclosure is
directed to a fluid circuit comprising a row of manifolds.
The row of manifolds includes a series of stackable man-
ifolds. First and second channels extend through at least
a number of the manifolds in the row, wherein each of
the manifolds in the series comprises a part of each of
said first and second channels. Seals are provided
around connecting openings of channel parts in adjacent
manifolds in the series. Interface portions are provided
in channel parts at least in a manifold at a first end of the
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series and in a manifold at an opposite second end of
the series. At least one of the first and second channels
is closed off at a first end of the channel by a stop con-
nected to the interface portion and/or a conduit is con-
nected to the interface portion of at least one of the first
and second channels at a second end of the channel.
[0010] Other features and aspects of this disclosure
will be apparent from the following description and draw-
ings.

Brief Description of the Drawings

[0011] Fig. 1is schematically a perspective view of two
manifolds;

[0012] Fig. 2 is a cross sectional view of a manifold,
taken parallel to a top surface of a manifold of Fig. 1
trough a lower channel;

[0013] Fig. 3 is schematically a cross sectional view of
a row of manifolds showing a channel and a number of
side channels;

[0014] Fig. 4 is schematically a cross sectional view of
a manifold, connected to a tool and a controller; and
[0015] Fig. 5is schematically a fluid circuit comprising
a row of stackable manifolds.

Detailed Description

[0016] In the description the same or similar features
or elements have the same or corresponding reference
signs. The embodiments shown are only shown and dis-
cussed by way of examples and should not be construed
as limiting the disclosure.

[0017] In the disclosure a manifold has to be under-
stood as including at least but not limited to an element
comprising at least a through channel and a side channel
in connection with the through channel, suitable for di-
viding off a part of a fluid stream from the through channel
to the side channel and/or feeding a fluid from a side
channel into the through channel. A manifold according
to this disclosure can be a valve free manifold or can be
provided with one or more valves and can at least be
suitable for liquids or gasses or combinations thereof
Manifolds according to the disclosure can include but are
not limited to shut off valve manifolds, throttle manifolds,
proportional valve manifolds, pressure regulating valve
manifolds, safety valve manifolds, spool valve manifolds
and other types of valve manifolds. Manifolds according
to the description can for example but not limited to be
manually, mechanically, electrically, pneumatically or hy-
draulically actuated. Stackable manifold has to be under-
stood as at least including but not limited to manifolds
that can be attached directly to each other, in a line of
three or more, forming a substantially straight line. In
stackable manifolds according to this disclosure ports of
the or each channel can be positioned symmetrical at
opposite sides of the manifold, such that another stack-
able manifold can be positioned on either side of the
stackable manifold, the or each channel thereof in fluid
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communication with a corresponding channel in that
stackable manifold.

[0018] InFig. 1 two manifolds 1A, 1B are shown, sche-
matically in perspective view. In Fig. 1 each manifold 1A,
1B comprises a body 2, which can be substantially block
shaped. The body 2 comprises a first side 3, visible in
Fig. 1 of the left hand side manifold 1A, and an opposite
second side 4, shown in Fig. 1 at the right hand side
manifold 1B. Each manifold 1A, 1B further has a top 5,
a bottom 6, a front 7 and a back 8. It should be noted that
references to side, top, bottom, front and back are only
used as relative terms, in relation to the drawings, and
should not be construed as related to an intended posi-
tioning of the manifolds 1, unless specifically indicated
otherwise.

[0019] As is schematically shown in Fig. 3, a manifold
1 according to this disclosure can have at least one chan-
nel 9 extending through the body 2, from the first side 3
to the opposite second side 4. At the first side 3 the chan-
nel 9 can have or define a first port 10, whereas at the
second side 4 the channel can have or define a second
port 11. A side channel 12 can extend from the channel
9 to any one of the sides 3, 4, the top, bottom, front or
back 5, 6, 7, 8, for connecting to an auxiliary circuit. The
at least one side channel 12 can be directly or indirectly
in fluid communication with the channel 9.

[0020] In an embodiment the sides 3, 4 can be formed
by side surfaces 13, 14 respectively, which can in an
embodiment be substantially planar and can be parallel
to each other. The top 5 and bottom 6 can in an embod-
iment comprise substantially planar top and bottom sur-
faces 15, 16, which can extend substantially parallel to
each other and substantially perpendicular to the side
surfaces 13, 14. The top surface 15 can connect the side
surfaces 13, 14 at a first end, the bottom surface 16 at
an opposite second end. Similarly the front 7 and back
8 can comprise front and back surfaces 17, 18, which
can in an embodiment be substantially planar and can
extend substantially parallel to each other and substan-
tially perpendicular to the side surfaces 13, 14. They can
connect the side surfaces 13, 14 at opposite sides.
[0021] Inan alternative embodiment a surface area 19
around one or each of the ports 10, 11 can be provided,
shown schematically dotted lines in Fig. 1, which is sub-
stantially flat, whereas the rest of the relevant side sur-
face 13, 14 can be for example set back relative to said
surface area 19 or can be irregularly shaped. The, or
each, surface area 19 can form a sealing surface, as will
be discussed hereafter.

[0022] InanembodimentasshowninFig. 1 each man-
ifold can have a first channel 9A and a second channel
9B, extending through the body 2. The first and second
channel 9A, 9B extend substantially parallel to each other
and substantially perpendicular to the side surfaces 13,
14. The first channel 9A has a first end forming a first
port 10A and a second end forming a second port 11A.
The second channel 9B has a first end forming a first port
10B and a second end forming a second port 11B. A side
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channel 12 can be connected to one or each of the first
and second channels 9A, 9B, between the first and sec-
ond port 10A, B and 11A, B respectively.

[0023] In a manifold 1 according to the disclosure a
seal 20 can be provided in atleast one of the side surfaces
13, 14, extending in a frontal view of the relevant side
surface around at least one port 10, 11. In the embodi-
ment of Fig. 1 and 2 a circular groove 21 is provided in
the second side surface 14, in which groove 21 a circular
sealing ring 22 is provided. The sealing ring 22 can for
example be a partly or wholly flexible ring, such as a
rubber or plastic O-ring, quad ring or other suitably
shaped ring, which when positioned in the groove 21 ex-
tends at least partly beyond the side surface 14. In Fig.
1 each of the second ports 11 is surrounded by a seal
20 formed by sealing ring 22. The inner diameter D, of
the sealing ring 22 can be larger than the outer diameter
D, of the port 10, 11 around which it is extending, such
that a small area surface 23 is enclosed between the
sealing ring 22 and the port 10, 11.

[0024] In the or each channel 9 at at least one of the
ports 10, 11 an interface portion 24 can be provided. The
interface portion 24 can be designed to receive one of a
stop 25, shown in Fig. 2 in dash-dotted lines at the left
hand side, or a conduit 26 of a fluid circuit 27, said conduit
26 being represented in Fig. 2 by a dash-dotted line at
the right hand side. The stop 25 and/or the conduit 26
can be connected to or be interfacing with the relevant
interface portion 24 in a fluid tight configuration. In an
embodiment the interface portion can comprise screw
thread T internal to the channel 9 at the relevant port 10,
11. In an alternative embodiment the interface portion 24
can be provided with at least one part of a bayonet cou-
pling. In a still further embodiment the interface portion
24 can be provided with a press fit coupling or any other
suitable type of coupling for direct or indirect fluid tight
coupling with either a stop 25 or a conduit 26.

[0025] As can be seen in Fig. 1 - 3, each body 2 of a
manifold 1 can comprise at least one and preferably a
number of through bores 28 extending between the op-
posite side surfaces 13, 14, which when a number of
these manifolds are connected properly to each other in
series, form bores 28 extending through the entire series.
[0026] In Fig. 3 set of manifolds 1 is shown, forming a
row 29. The row 29 comprises a series of interconnected
manifolds 1, in this embodiment four manifolds 1A - D.
In other embodiments there can be two or more manifolds
in a row 33. The manifolds 1A - D are placed such that
a second side surface 14 of each of the manifolds 1B -
D is placed adjacent or in abutment with a first side sur-
face 13 of a manifold 1A - C next to it in the row 29. The
sealing ring 22 in the groove 21 of a manifold 1B - D can
be positioned against an area surface 19 of the first side
surface 13 of the adjacent manifold 1A - C, such that a
sealing 20 is accomplished. Each manifold 1A - D com-
prises a channel 9 with a first 10 and second port 11. A
second port 11 in a second side surface 14 of a manifold
1B - D is positioned next to a first port 10 of the adjacent
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manifold 1A - C, such that these are in fluid communica-
tion. Thus each channel 9 forms a channel part of a ex-
tended channel 30 extending through the entire series
or row 29 of manifolds 1. Different side channels 12A -
D are provided extending from the extended channel 30.
At the right hand side a stop 25 is positioned in the inter-
face portion 24 in the channel 9 of the last manifold 1D
in the row 29, whereas a conduit 26 can interface with
the interface portion 24 of the first manifold 1A in the row
29, in this embodiment at the left hand side of the row
29. A bolt 31 extends through the or each of bores 28
and is secured by nuts 32, such that the manifolds 1A -
D are tightly pulled together, thereby securing the sealing
by the sealing rings 22 against the respective surface
areas 19. In a row 29 a series of stackable manifolds 1
can be provided, directly or indirectly connected to or
incorporated in a fluid circuit 27, whereas different types
of manifolds 1 or manifolds 1 having, different types of
valves as disclosed in this description can be used in
such series orrow 29. Arow 29 can comprise other items,
besides a series of manifolds 1.

[0027] In Fig. 1 the manifolds 1A and B have been
shown which comprise two valves 33 for closing off and
opening at least partly each a side channel 12 from one
or each of the channels 9A, B. Two valve actuator 34 are
shown above the top surface 15, each for actuating one
ofthe valves 33 as will be explained hereafter. Each valve
actuator 34 is provided with an electrical coupling 35 for
connecting the actuator 34 to a controller 36. In an em-
bodiment the valve actuator 34 can be electrically oper-
ated and/or controlled. In an embodiment the valve ac-
tuators can comprise a solenoid 37.

[0028] Fig. 4 schematically discloses in cross sectional
view a manifold 1 according to or similar to Fig. 1, wherein
for sake of clarity only one valve 33 and only one valve
actuator 34 is shown, connected to the controller 36. It
will be appreciated that this valve 33 is only shown by
way of example and, as indicated before, should by no
means be construed as limiting the disclosure to this
valve only or to manifolds having one or more valves only.
[0029] Fig. 4 shows a cross section of an embodiment
of a manifold 1, wherein a first and second channel 9A,
B are provided above each other, seen in a direction be-
tween the top 5 and bottom 6. A bore 38 extends from
the top surface 15 towards the bottom surface 16. A pis-
ton rod 39 extends through said bore 38 and is provided
with two circumferential grooves 40, 41. Except for these
grooves 40, 41 the outer surface 42 of the rod 39 is in
sealing but sliding engagement with the inner surface 43
of the bore 38. From the first channel 9A afirst side chan-
nel 12A extends into the bore 38. A second side channel
12B extends from the second channel 9B into the bore
38. From the bore 38 two auxiliary channels 44, 45 extend
to auxiliary ports 46, 47 in the back 8 of the manifold
respectively. A valve actuator 34 is connected to the pis-
tonrod 38 for moving the piston rod 38 in an axial direction
F. In the position of the piston rod 38 shown in Fig. 4 the
valve 33 is closed. Neither the first side channel 12A is
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in communication with the first auxiliary channel 44, nor
the second side channel 12B with the second auxiliary
channel 45. By moving the piston rod 38 by the valve
actuator 34 in the direction of the top 5, the valve 33 can
be opened, bringing the first side channel 12A in fluid
communication with the first auxiliary channel 44 through
the first groove 40. By moving the piston rod 38 with the
valve actuator 34 in the direction of the bottom 6, the
second side channel 12B can be brought into fluid com-
munication with the second auxiliary channel 45 through
the second groove 41. The firstand second auxiliary ports
46, 47 can in this embodiment be connected to a work
tool 48 or other device or part thereof to be operated,
powered, actuated or otherwise controlled or influenced.
In another embodiment the auxiliary ports 46, 47 can be
connected to a source of fluid, relief means, or measure-
ment equipment such as but not limited to a pressure
gauge or the like or other equipment.

[0030] InFig.5afluidcircuit27 is schematically shown,
comprising a row 29 of stackable manifolds 1. The circuit
27 comprises a reservoir 49 for a fluid, such as but not
limited to a hydraulic fluid. A feed conduit 26A extends
from the reservoir 49 and is connected to an interface
portion 24 of the manifold 1D of the first channel 9A at
the right hand end of the row 29. A pump 50 is provided
inthe feed conduit 26A. Areturn conduit 26B is connected
to the interface portion 24 of the second channel 9B of
the same manifold 1D. The opposite ends of the extended
channels 30A, B are closed off by stops 25, provided in
the ports 10A, B and engaging the relevant engagement
portions 24. Equipment, such as work tools 50A - D, is
connected to the manifolds 1A - B.

Industrial Applicability

[0031] A row 29 of stackable manifolds 1 can be set
up by setting a series of manifolds 1 with first and second
side surfaces 13, 14 adjacent each other, such that ex-
tended channels 30 A,B are formed by the first and sec-
ond channels 9A, 9B of the manifolds 1 in the series.
Sealing rings 22, inserted in the grooves 21 in the second
side surfaces 14 are facing surface areas 19 or sealing
areas of the adjacent first side surfaces 13 of the adjacent
manifolds 1. Then bolts 31 are inserted into the bores 28
which are tightened by nuts 32, such that the manifolds
1inthe series are pulled together, compressing the seal-
ing rings 22 against the relevant first side surfaces 13.
Then stops 25 are provided in the second ports 11 of a
manifold 1 at a first end of the series, engaging the en-
gaging portions 24 thereof and closing of these ports 11.
A feed conduit 26A is connected to the engaging portion
24 at the first port 10 of the first channel 9A of the manifold
1 at the second end, opposite the first end. A return con-
duit 26B is connected to the first port 10 of the second
channel 9B of the manifold 1 at the second end of the
series, engaging the engaging portion 24 thereof. The
feed conduit 26A and the return conduit 26B can be con-
nected to the reservoir 49 and the pump 50 is provided
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in the feed conduit 26A. Thus a fluid circuit 27 including
the row 29 of manifolds 1 is formed.

[0032] Equipment 48 such as work tools, metering
equipment, engine parts, drive train parts, safety means
and other equipment, shown in Fig. 5 schematically as
boxes 48A - D can be connected to the manifolds 1
through the auxiliary ports 46, 47. The valve actuators
34 can be connected to the controller 36.

[0033] By driving the pump 50 or by other well known
means the fluid pressure can be raised in the feed conduit
26A and in the first extended channel 30A. This thus be-
comes a high pressure side of the manifolds 1, also re-
ferred to as high pressure gallery. The second extended
channel 30B, connected to the return conduit 26B, will
form the low pressure side of the manifolds, also referred
to as low pressure gallery. High and low have to be un-
derstood as relative to each other and can but need not
be pressures normally applied in fluid circuits 27.
[0034] By now operating the valves 33 by actuating
the valve actuators 34 through the controller 36, valves
33 of any one of the manifolds 1, if available, can be
opened and closed fully or partly, based on the necessity
or desire to feed fluid from the high pressure side to a
piece of equipment 48A - D or to return fluid from such
piece of equipment 48A - D to the low pressure side of
the manifolds 1 and back to the reservoir 49. Thus the
equipment 48 can be operated, monitored, pressurized,
depressurized or otherwise controlled by the fluid.
[0035] In an alternative embodiment a row 29 of man-
ifolds 1 can be used having only one extended channel
30. Then the feed conduit 26A can for example be con-
nected to a first port 10 of the extended channel 30 at a
firstend of the row 29, by engaging the relevant engaging
portion 24, and the return conduit 26B can be connected
to the second port 11 at the opposite end of the row 29,
by engaging the relevant engaging portion 24. In such
embodiment pressurized fluid can be forwarded to the
pieces of equipment 48 from the respective manifolds 1
they are connected to. In a further embodiment two or
more rows 29 of manifolds 1 can be connected in series
and/or parallel to each other in a fluid circuit 31. In a still
further embodiment 25 ports 10, 11 at a first end of a
series of manifolds can be closed off simultaneously by
a single stop 25 covering both or all ports 10, 11 at that
end.

[0036] In a still further embodiment the bores 28 in a
manifold 1 can be provided in at least one end thereof
by screw thread or such coupling, and at another end
with a rotatably retained screw or other coupler for co-
operating with the screw thread or coupling in a bore of
an adjacent bore 28 of an adjacent bore 28 of an adjacent
manifold 1, for connecting said manifolds 1 to each other.
In stead of or next to bores 28, bolts 31 and nuts 32 other
connecting elements can be used for coupling manifolds
1, such as straps or couplers attached to the outside of
the manifolds.

[0037] Although embodiments have been disclosed
and described herein, improvements and modifications,
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including combinations of such embodiments or parts
thereof, may be incorporated without departing from the
scope of the claims and are considered to be disclosed
herein also.

Claims
1. Stackable manifold, comprising:

a body having at least one channel extending
through the body;

the channel having a first port at a first side of
the body and a second port at an opposite sec-
ond side;

wherein around at least one of the first port or second
port of the channel a seal is provided; and

at least one of the first port or second port of the
channel is provided with an interface portion for
a fluid circuit or a stop.

2. Stackable manifold according to claim 1, wherein at
least two channels extend through the body having
a first port at a first side of the body and a second
port at an opposite second side, wherein a seal is
provided around at least one of the first port and the
second port of each channel.

3. Stackable manifold according to claim 1 or 2, where-
in the or each seal comprises at least one at least
partly flexible ring.

4. Stackable manifold according to any one of claims
1 - 3, wherein the manifold has a first side surface
at the first side in which at least one of the first port
and the second port of the at least one channel is
provided, wherein around the or each first port or
second port in said first side surface atleast one seal
is provided.

5. Stackable manifold according to claim 4, wherein the
manifold has a second side surface at the second
side, in which the other of the first port or second
port of the at least one channel is provided, which
second side surface has at least one surface area
forming a sealing surface.

6. Stackable manifold according to any one of claims
1 - 5, wherein the manifold has a first and a second
side surface, wherein one of the first port or second
port of the or each channel is provided in the first
side surface and the other of the first port and the
second port is provided in the second side surface,
wherein the first and second side surface have sur-
face areas extending around the first port and sec-
ond port of the or each channel, which surface areas
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10.

11.

12.

13.

14.

15.

extend substantially parallel to each other.

Stackable manifold according to claim 6, wherein the
first and second side surface are substantially flat
and parallel to each other.

Stackable manifold according to any one of claims
1 - 7, wherein the interface portion is provided at
least partially inside the at least one channel.

Stackable manifold according to any one of the pre-
ceding claims, wherein the interface portion compris-
es a screw thread or a bayonet coupling part or a
press fit coupling.

Stackable manifold according to any one of the pre-
ceding claims, wherein the manifold comprises at
least one coupling element.

Stackable manifold according to claim 10, wherein
the at least one coupling element comprises an
opening through the manifold for accommodating a
coupling pin.

Stackable manifold according to any one of the pre-
vious claims, wherein the manifold comprises at
least one side channel extending from the or at least
one of the channels, wherein a valve element is pro-
vided for opening or closing off at least partly the
side channel to or from the channel.

Stackable manifold according to claim 12, wherein
an actuator is provided, coupled to the valve ele-
ment.

Stackable manifold according to claim 12 or 13, in-
cluding atleast two channels, wherein a side channel
is connected to each of the channels, and a valve
member is provided for each side channel.

Set of stackable manifolds, comprising at least a first
and a second manifold, wherein each of the first and
second manifold comprises:

a body having at least a first channel extending
through said body;

the channel having a first end opening and a
second end opening;

wherein the first manifold is connected to the second
manifold, such that:

the first end opening of the first channel of the
first manifold is in fluid connection with a second
end opening of the first channel of the second
manifold; and

wherein at least one seal is provided between the
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first and second manifold, the seal extending around
fluidly connected first and second end openings; and

the first channel of at least one of the first and
second manifold is provided, at least at one of
the end openings, with an interface portion for
a fluid circuit or a stop.

Set of stackable manifolds according to claim 15,
wherein the or each interface portion is provided in-
side the first channel, preferably integrally with the
body.

Set of stackable manifolds according to claim 15 or
16, wherein said manifolds form a row, wherein a
stop is connected to or in at least one of the first or
second end openings of a manifold at a first end of
the row and at least one conduit is connected to or
in at least one of the other of the first and second
end openings of the manifold at the opposite second
end of the row.

Set of stackable manifolds according to claim 17,
wherein at least one of the at least one stop and the
at least one conduit is connected to an interface por-
tion of the relevant channel.

Set of stackable manifolds according to any one of
claims 15 - 18, wherein the manifolds are coupled
to each other by at least one coupling element ex-
tending through at least two of the manifolds.

Fluid circuit comprising a row of manifolds, compris-
ing:

a series of stackable manifolds,

first and second channels extending through at
least a number of the manifolds in the row;
each of the manifolds of the series comprising
a part of each of the channels;

seals provided around connecting openings of
channel parts in adjacent manifolds, between
adjacent manifolds in the series;

interface portions being provided in the channel
parts in a manifold at a first end of the series and
in a manifold at an opposite second end of the
series;

wherein at least one of the channels at the first end
of the series is closed off by a stop; and/or

a conduit is connected to the interface portion
in at least one of the channels of the manifold
at the second end of the series.

10

15

20

25

30

35

40

45

50

55

12



EP 2 068 005 A1

ve &€

A

143

al

| "B14

Ge V¢




EP 2 068 005 A1

21 8
| ¢
4 d
4 ] ! ! 28
223:§/ 13
1 |
~~ 1
Dy | 11— - /// {,_/10
D, | ,. 1
25
L 1
23—
22 3
274
\ 28
A
\ T
21 9 12 7
Fig. 2
12A 34 12B 34 12C 34 12D 29
o | ) )]
26 T | | I | /27
25

il

I}

)l

JL % 1




EP 2 068 005 A1

36—|—
—+—37
35—+
qd b
g P |
O yd
: |
12A 43
= 40
(S) 46 @ ! I]
I a— ﬂ
48 F
m
| 45
| @
1 0N
12B” 45 —‘
0
N
33 39 38

10



25

EP 2 068 005 A1

-

25

48A 488 48C 48D 27
e
2/4 24{ 50 26A
ey [
S I ——;
2\41 1305 ‘3OA 124 26B

1B

1C

11

1D

Fig. 5




—

EPO FORM 1503 03.82 (P04C01)

D)

European Patent
Office

EP 2 068 005 A1

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 07 12 2291

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
9ory of relevant passages to claim APPLICATION (IPC)
X WO 2006/093872 A (SWAGELOK CO [US]; MERTES|1-12,15,| INV.
CHRISTOPHER J [US]; ZIELER DANIEL E [US]) [16,19 F15B13/08
8 September 2006 (2006-09-08)
* paragraphs [0004], [0024] - [0029],
[0043]; figures 1-6 *
X FR 2 250 907 A (BOUTEILLE DANIEL [FR]) 1,3-10,
6 June 1975 (1975-06-06) 12,15-20
* page 1, line 31 - page 2, line 23 *
* page 3, line 2 - page 5, line 40;
figures 1,2 *
X EP 0 754 867 A (SMC CORP [JP]) 1-10,
22 January 1997 (1997-01-22) 12-16,
19,20
* column 4, Tine 10 - column 7, line 57;
figures 1-7 *
A,D | SAUER-DANFOSS: "Combination Module PVGI 1,15,20
Tech Note"
February 2002 (2002-02), SAUER-DANFOSS , TECHNICAL FIELDS
AMES, USA , XP02479830 (Pe)
* the whole document * F15B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich

9 May 2008

Busto, Mario

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding

document

12




EPO FORM P0459

EP 2 068 005 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 07 12 2291

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

09-05-2008
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2006093872 A 08-09-2006  CA 2599277 Al 08-09-2006
FR 2250907 A 06-06-1975 DE 2452945 Al 15-05-1975
EP 0754867 A 22-01-1997 CN 1141405 A 29-01-1997
JP 9032941 A 07-02-1997
us 5704399 A 06-01-1998

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

13



	bibliography
	description
	claims
	drawings
	search report

