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the closure member is in the second fully open configuration.  
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INLET CLOSURE SYSTEM 

Field of Invention 

The present invention relates to an inlet closure system 

5 for a storage container and is concerned particularly, 

although not exclusively, with an inlet closure system for 

a covered hopper wagon.  

Background to the Invention 

10 A hopper wagon is a type of freight railway vehicle for 

transporting bulk commodities. Typically the bulk commodity 

is held in a generally box-shaped hopper wagon body that is 

supported by an under-frame. The underframe may be coupled 

to bogies so that the hopper wagon can be moved along a 

15 railway track.  

The bulk commodity may be loaded into the hopper wagon body 

through an inlet aperture at the top of the wagon body, and 

may be discharged through an outlet aperture at the bottom 

20 of the wagon body. In covered hopper wagons, the inlet is 

provided with a cover to protect the bulk commodity held in 

the hopper wagon body.  

The cover may comprise a simple removable sheet. However, 

25 this type of cover system must be operated manually, and 

has the further disadvantage that the sheet must be stored 

when it is not in use. Other cover systems include one or 

more doors that can be moved between open and closed 

configurations in a sliding or rotating action.  

30 Advantageously, the doors of these types of cover system 

remain attached to the hopper wagon body during use and may 

1
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be driven to slide or rotate using an automatic, or semi

automatic, actuating system.  

The doors are typically arranged as an opposing pair of 

5 door leaves that are hingedly mounted at their proximal 

edges on longitudinal side walls of the wagon body and 

rotate about substantially horizontal axes between an open 

configuration, in which the doors extend generally upwards 

away from the open top of the wagon body, and a closed 

10 configuration, in which doors extend towards each other 

generally across the top of the wagon body to substantially 

cover the inlet as their distal edges engage each other.  

In automatic, or semi-automatic, systems pneumatic or 

15 hydraulic actuators are arranged to move the doors between 

the open and closed configurations. Each door has a pair of 

actuators that are typically mounted on opposed end walls 

of the wagon. Piston rods of the actuators act directly 

upon frame members of the doors.  

20 

One disadvantage of this design is that when the doors are 

fully open, such as during the loading of the wagon, the 

piston rods project above the end walls of the wagon body.  

As a result, the piston rods may impair access to the 

25 inlet, conflict with a loading chute and impede the loading 

of the bulk commodity. The piston rods may be vulnerable to 

damage from inadvertent contact with the loading chute 

and/or with the bulk commodity material itself during the 

loading process. Such damage, if it occurs, can be costly 

30 as the cylinder must be replaced.  

2
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Summary of the Invention 

In one aspect, the invention provides a vehicle having a 

container body with an inlet and comprising an inlet closure 

system for covering the inlet, the container body having 

5 side walls and at least one end wall, the closure system 

comprising two closure members arranged substantially above 

the inlet and moveable between a first closed configuration 

in which the inlet is substantially closed and a second, 

fully open configuration in which the inlet is substantially 

10 open, and two actuators mounted on the end wall, each for 

moving one of the closure members, wherein the actuators are 

arranged in use to act upon the closure members via 

linkages, which linkages are arranged for pivotal motion 

relative to the end wall about a point substantially midway 

15 between the side walls, wherein the linkages comprising 

first and second links, pivotally connected together, 

wherein the first links of each linkage are arranged to 

pivot about a common pivot point, and wherein the common 

pivot point is located on the end wall at a point 

20 substantially mid-way between the side walls, such that the 

actuator remains below an upper edge of the end wall when 

the closure member is in the second, fully open 

configuration.  

25 Preferably the actuator is arranged to remain below the 

upper edge of the end wall throughout substantially the full 

range of movement of the closure member.  

The second link may comprise first and second limbs which 

30 meet at a non-straight angle, and preferably meet at an 

angle of ninety degrees or more.
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The actuator may comprise a piston rod. The piston rod may 

be arranged to remain below the upper edge of the end wall 

throughout substantially the full range of movement of the 

closure member. The piston rod is preferably connected 

5 pivotally to the second link, and more preferably is 

connected pivotally to the second link substantially at an 

end of one of the limbs thereof.  

In a preferred arrangement when the closure member is in the 

10 second fully open configuration the first limb of the second 

link is arranged to lie below the upper edge of the end 

wall. Preferably in this configuration, the second limb of 

the second link is arranged to lie substantially beyond an 

inward facing surface of the closure member.
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The piston rod may be connected to the first link.  

Preferably the piston rod is connected to the first and 

second links at a common pivot.  

5 In a particularly preferred arrangement the piston rod is 

connected to a first end of the first link and to a first 

end of the second link at a common pivot, a second end of 

the second link is connected to the closure member and a 

second end of the first link is pivotally connected to a 

10 mounting point on the end wall.  

When the closure member is in the second, fully open 

configuration the first link is preferably arranged to lie 

below the upper edge of the end wall.  

15 

The arrangement of the actuator and linkage when the 

closure member is in the second fully open configuration 

advantageously prevents the actuator and linkage from 

forming an obstruction or impediment above the inlet. As a 

20 consequence, the arrangement aids the loading process of 

bulk commodities. The arrangement also helps to protect the 

actuator and linkage from damage and thereby improves the 

operational lifetime of the inlet closure system.  

25 Preferably the closure member has a proximal edge which is 

mounted by a hinge on the side wall in the region of an 

upper edge of the side wall.  

Preferably there are two closure members, each mounted on 

30 one of the opposed side walls along a proximal edge and 

arranged to meet at their distal edges to close the inlet.  

5



Docmnit7-24/02/2017 

-6

One of the closure members may comprise a seal along its 

distal edge, wherein the seal is arranged to extend over the 

distal edge of the other closure member in the closed 

configuration.  

5 

In a particularly preferred arrangement the end wall 

comprises a substantially upright support member arranged 

mid-way between the side walls and preferably generally 

parallel thereto. The common pivot point of the two first 

10 links may be located on the support member.  

The substantially upright support member, which may be 

included to improve the structural strength of the wagon 

body, may advantageously provide the common pivot for the 

15 ends of the first links of the two linkages, thereby 

obviating the need for an additional sub-frame on which to 

mount the linkages on the end wall, along with the 

undesirable extra mass that this would add to the wagon 

body.  

20 

In a preferred arrangement the body has two opposed end 

walls. Preferably the or each closure member extends 

substantially between the opposed end walls of the body. A 

first pair of actuators may be mounted on a first end wall 

25 and arranged to move one of the closure members, and a 

second pair of actuators may be mounted on a second, 

opposing end wall and arranged in use to move the other one 

of the closure members.  

30 The or each actuator may comprise a pneumatic actuator.  

Alternatively, or in addition the or each actuator may 

comprise a hydraulic actuator.
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The or each actuator may comprise one or more blocking 

valves arranged in use to control its operation.  

5 The system may be controlled manually, semi-automatically or 

automatically. When the system is arranged for semi

automatic or automatic operation the opening and/or closing 

of the or each closure member may be triggered by one or 

more sensors detecting the presence of a local device, which 

10 may comprise a magnet.  

The invention may include any combination of the features or 

limitations referred to herein, except such a combination of 

features as are mutually exclusive, or mutually 

15 inconsistent.  

Brief Description of the Drawings 

For a better understanding of the present invention and to 

show how it may be carried into effect, a preferred 

20 embodiment of the present invention will now be described.
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By way of example only, with reference to the accompanying 

diagrammatic drawings, in which: 

Figure 1 is a schematic perspective view of a covered 

5 hopper wagon having an inlet closure system according to an 

embodiment of the present invention, with the inlet doors 

being in a first, closed position; 

Figure 2 is a schematic end view of the wagon of figure 1; 

10 

Figures 3a and 3b show the wagon of Figure 1 respectively 

in end view and schematic perspective view, with one of the 

doors in an intermediate position; 

15 Figures 4a and 4b show the wagon of Figure 1 respectively 

in end view and schematic perspective view with one of the 

doors in a fully open position; 

Figures Sa and 5b show the wagon of Figure 1 respectively 

20 in end view and schematic perspective view, with the other 

of the doors in an intermediate position; and 

Figures 6a and 6b show the wagon of Figure 1 respectively 

in end view and schematic perspective view, with both doors 

25 in a fully open position.  

Detailed Description of the Invention 

The invention relates to an inlet closure system for 

covering an inlet formed in an upper region of a container 

30 body. The container body may be a storage region of a 

storage device such as a hopper, hopper vehicle or inter

modal container box.  

8
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Figures 1 and 2 show a closed hopper rail wagon (10) for 

use in transporting bulk freight. The wagon comprises an 

elongate wagon body (12) of steel, comprising sidewalls 

(12a) and end walls (12b), defining an enclosure within 

5 (not shown in Figures 1 and 2) for containing a bulk 

commodity. The wagon comprises an inlet (I) formed in the 

top of the body. The inlet has a generally rectangular 

shape and it is defined by upper edges of the sidewalls and 

the end walls. The wagon further comprises outlets formed 

10 in the bottom of the body (not shown) . The body (12) is 

supported on an under-frame (not shown). Beneath the under

frame is a pair of bogies (not shown), for engagement with 

a railway track in use. The bogies have been omitted from 

these drawings in the interests of simplicity.  

15 

At an upper region of the body 12 a pair of openable doors 

14a and 14b extend substantially the entire length of the 

wagon. The doors 14a and 14b are mounted at their proximal 

edges by hinges 16 and they meet at their distal edges to 

20 form a closure across the inlet (I). In Figures 1 and 2 the 

doors are shown in a closed configuration. Hence, any bulk 

commodities stored within the body are at least 

substantially concealed within the wagon.  

25 At a lower region of the body 12 outlet doors (not shown) 

are provided to facilitate the discharge of a bulk 

commodity from the wagon.  

At each of two opposed ends of the wagon are located two 

30 double-acting pneumatic actuators, generally at 18a and 

18b, which are described in detail below. The actuation 

apparatus at the opposed ends are substantially identical, 

9
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and accordingly description of one end, shown in detail in 

Figure 2, is deemed sufficient. The actuators act in pairs, 

one actuator at each end, on one of the doors.  

5 With particular reference to Figure 2, the actuators 18a 

and 18b each comprise a cylinder mount 20a, 20b mounting a 

cylinder 22a, 22b, a piston (not shown), a piston rod 24a, 

24b. Linkages (26, 28) interconnect the respective 

actuators 18a, l8b and the doors 14a, l4b so as to transmit 

10 force from the actuators to the respective doors.  

The linkages each comprise a first, straight link 26 and a 

second, substantially L-shaped, or banana-shaped, link 28 

pivotally connected together at pivot Pl. The L-shaped link 

15 comprises first and second integrally formed limbs 30 and 

32 that meet at a non-straight angle, which in this case is 

between ninety and one hundred degrees. In each case a 

first end of the straight link is connected to a first end 

of the L-shaped link at pivot P1, which is also where the 

20 piston rod connects to the linkages. The straight link is 

connected at its second end to a common linkage mounting 34 

by a second pivot P2. The common linkage mounting 34 is 

advantageously attached to an upright structural support 

member 12bs on the inside of the end wall 12b, shown in 

25 broken lines in Figure 2. The L-shaped link 28 is connected 

at its second end to the door by a pivot P3.  

In Figures 1 and 2 the piston rods 24a, 24b are shown fully 

retracted into their respective cylinders 22a, 22b. As a 

30 result, the doors 14a and 14b are in the fully closed 10 

configuration, and in this position a weather seal 36, 

attached to the distal edge of door 14a, extends over the 

10
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distal edge of door 14b, in order to protect against the 

ingress of water between the doors.  

Because of the presence of the weather seal 36 the opening 

5 and closing of the doors 14a and 14b must take place in a 

specific sequential order, as will now be described with 

reference to the remaining figures. However, in an 

alternative design, the opening and closing of the doors 

may take place simultaneously.  

10 

Turning to Figures 3a and 3b, these show an initial stage 

of opening the doors 14a and 14b, in which pneumatic 

actuator 18a has operated to extend piston rod 24a to the 

position shown. As a result pivot P1 has been lifted and 

15 door 14a has been raised clear of door 14b on its hinge 16.  

Door 14a must rise before door 14b because of the presence 

of the weather seal 36 on door 14a.  

Figures 4a and 4b show the doors a little further in the 

20 opening sequence. Door 14a is fully open, with the piston 

rod 24a at maximum extension, and door 14b has yet to begin 

to rise.  

In Figures 5a and 5b door 14a remains fully open, and 

25 piston rod 24b has begun to extend causing door 14b to 

rise.  

Figures 6a and 6b show doors 14a and 14b in a fully open 

configuration. The pivots P1 are both at their maximum 

30 height and yet remain below an upper edge 12be of end wall 

12b. The piston rods 24a and 24b and the straight links 26 

also remain below the edge 12be of end wall 12b, as do the 

11
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first, lower limbs 30 of the L-shaped links 28. The second, 

upper limbs of the L-shaped links 28 are positioned beyond 

inner - i.e. inlet facing - surfaces of the doors 14ai and 

l4bi. In this particular embodiment, the second upper limbs 

5 extend along a side edge of the door to pivot P3. Due to 

this geometry, neither the piston rods nor the linkages 

project into an area above the end wall and between the 

doors where they would restrict access and/or be 

potentially vulnerable to damage from contact with bulk 

10 material, or with loading apparatus such as a chute or 

hopper, during loading.  

It should be noted that the doors 14a and 14b, when in this 

fully open configuration, lie with their centres of gravity 

15 slightly beyond their hinges 16, i.e. the doors are said to 

be "over-centre" and as a result are maintained in the open 

configuration by gravity until acted upon by the actuators 

18a and 18b.  

20 Operation of the doors is governed by a door control system 

which may be operated from one of several control panels 

(not shown), located on either side of the wagon, by an 

operator. The doors can be operated directly by the 

operator, or may be operated automatically when the 

25 operating system receives an appropriate trigger.  

The operation to close the doors is essentially a reverse 

of the operation to open them, as described above. Door 14a 

must fully open before door 14b begins to open, and door 

30 14b must be fully closed before door 14a begins to close.  

12
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The wagon 10 will form part of a freight train comprising 

several such wagons, typically twenty five in number, 

arranged to be moved by a locomotive.  

5 When the train enters a loading site an operator arms the 

door control system from any of the vehicles in the train 

using an arming key obtained from the site. The train then 

travels to a loading bay. As each wagon passes a door

activation-device (DADI), e.g. a magnet, located on the 

10 loading infrastructure, sensors in the system detect the 

presence of the DADI and trigger the doors 14a and 14b to 

open automatically to receive a payload, for example from a 

hopper located above the wagon.  

15 As the loaded wagon travels past a second DADI mounted on 

the loading infrastructure the control system triggers to 

close the doors. When the doors are fully closed the 

operator disarms the control system by removing the arming 

key before the train leaves the loading site.  

20 

As an alternative, e.g. in case of power failure, the doors 

may be controlled manually using operator handles (not 

shown).  

25 The lower doors (not shown) are operated in accordance with 

a similar procedure to allow discharging of the payload.  

The correct timing of the operation of the doors 14a and 

14b is critically important to ensure that payload is not 

lost, and that the wagons are loaded optimally.  

30 

Sensors (not shown) are provided, for example in each of 

the cylinders 22a, 22b, to detect at least "door-open" and 

13
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"door-closed" conditions, to enable precise control of the 

opening and closing operations, and to permit self-testing 

by the system. The doors preferably become fully closed, 

and the sensor detects "door-closed" condition, before the 

5 pistons have reached the end of their downward strokes.  

The doors 14a and 14b are primarily maintained in the 

closed position by gravity. However, in the closed position 

a secondary locking means may be employed. The secondary 

10 locking means may comprise one or more pneumatically 

actuated blocking valves (not shown) at each of upper 

and/or lower air inlets on each of the four cylinders. The 

blocking valves are resiliently biased in the closed 

position by spring means, and are openable by the 

15 application of air pressure, under the pneumatic control of 

the control system. The blocking valves must be fully open 

before the pressure is applied to the cylinders 22a and 22b 

to open the doors. Similarly, the doors must be fully 

closed, with each sensor reading a "door-closed" condition, 

20 before the blocking valves are allowed to close by reducing 

the applied air pressure.  

When closing the doors, stop members (not shown) are 

provided against which the doors rest in the closed 

25 position, so that the cylinders are not required to bear 

the weight of the doors in the closed position.  

When the operator removes the arming key the wagon reverts 

to a default mode for transit. A brake interlock function 

30 of the wagon detects that the sensors are all showing a 

"door-closed" condition and that no pneumatic pressure is 

being applied to the blocking valves.  

14
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The use of a linkage having a substantially L-shaped or 

banana-shaped link removes the need for the piston rod or 

linkage to project above the end wall and inward of the 

closure member when in the fully open configuration. Hence, 

5 the use of L-shaped or banana-shaped link helps to maintain 

a clear (unobstructed) inlet loading region above the inlet 

and improves the longevity of the closure system.  

The common pivot mount for the linkages is advantageously 

10 supported on an upright structural member mounted on the 

end wall of the wagon. This arrangement obviates the need 

for a separate sub-frame or other dedicated mounting 

arrangement, which would undesirably add to the mass of the 

wagon. Moreover, the upright structural member 

15 advantageously enhances the structural integrity of the end 

wall.  

Whilst endeavouring in the foregoing specification to draw 

attention to those features of the invention believed to be 

20 of particular importance, it should be understood that the 

applicant claims protection in respect of any patentable 

feature or combination of features referred to herein, 

and/or shown in the drawings, whether or not particular 

emphasis has been placed thereon.  

25 

Throughout the description and claims of this 

specification, the words "comprise" and "contain", and any 

variations of the words, means "including but not limited 

to" and is not intended to (and does not) exclude other 

30 features, elements, components, integers or steps.  

15
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Throughout the description and claims of this specification, 

the singular encompasses the plural unless the context 

requires otherwise. In particular, where the indefinite 

article is used, the specification is to be understood as 

5 contemplating plurality as well as singularity, unless the 

context requires otherwise.  

Features, integers or characteristics described in 

conjunction with a particular aspect, embodiment or example 

10 of the invention are to be understood to be applicable to 

any other aspect, embodiment or example described herein 

unless incompatible therewith.  

The reference in this specification to any prior publication 

15 (or information derived from it), or to any matter which is 

known, is not, and should not be taken as, an 

acknowledgement or admission or any form of suggestion that 

that prior publication (or information derived from it) or 

known matter forms part of the common general knowledge in 

20 the field of endeavour to which this specification relates.  

Throughout this specification and the claims which follow, 

unless the context requires otherwise, the word "comprise", 

and variations such as "comprises" or "comprising", will be 

25 understood to imply the inclusion of a stated integer or 

step or group of integers or steps but not the exclusion of 

any other integer or step or group of integers or steps.
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CLAIMS 

1. A vehicle having a container body with an inlet and 

comprising an inlet closure system for covering the inlet, 

5 the container body having side walls and at least one end 

wall, the closure system comprising two closure members 

arranged substantially above the inlet and moveable between 

a first closed configuration in which the inlet is 

substantially closed and a second, fully open configuration 

10 in which the inlet is substantially open, and two actuators 

mounted on the end wall, each for moving one of the closure 

members, wherein the actuators are arranged in use to act 

upon the closure members via linkages, which linkages are 

arranged for pivotal motion relative to the end wall about a 

15 point substantially midway between the side walls, wherein 

the linkages comprising first and second links, pivotally 

connected together, wherein the first links of each linkage 

are arranged to pivot about a common pivot point, and 

wherein the common pivot point is located on the end wall at 

20 a point substantially mid-way between the side walls, such 

that the actuator remains below an upper edge of the end 

wall when the closure member is in the second, fully open 

configuration.  

25 2. A vehicle according to Claim 1, wherein the actuator is 

arranged to remain below the upper edge of the end wall 

throughout substantially the full range of movement of the 

closure members.  

30 3. A vehicle according to Claims 1 or 2, wherein the 

closure members are mounted by a hinge on the side wall.
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4. A vehicle according to any of the preceding claims, 

wherein the second link has first and second limbs which 

meet at a non-straight angle.  

5 

5. A vehicle according to any of the preceding claims, 

wherein the actuator comprises a piston.  

6. A vehicle according to Claim 5, wherein the piston is 

10 connected pivotally to the first link.  

7. A vehicle according to Claim 5, wherein, when the 

closure member is in the second, fully open configuration, 

the first limb of the second link is arranged to lie below 

15 the upper edge of the end wall.  

8. A vehicle according to Claim 5, wherein when the 

closure member is in the second, fully open configuration 

the second limb of the second link is arranged to lie 

20 substantially beyond an inward facing surface of the closure 

member.  

9. A vehicle according to Claims 5 or 6, wherein the 

piston is connected pivotally to the first link and the 

25 second link at a common pivot.  

10. A vehicle according to Claim 9, wherein when the 

closure member is in the second, fully open configuration 

the first link is arranged to lie substantially below the 

30 upper edge of the end wall.  

11. A vehicle according to any of the preceding claims,
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wherein the closure members have proximal edges which are 

mounted on the side wall in the region of an upper edge of 

the side wall.  

5 12. A vehicle according to any of the preceding claims, 

wherein two closure members, each mounted on one of two 

opposed side walls along a proximal edge and arranged to 

meet at their distal edges to close the inlet.  

10 13. A vehicle according to Claim 12, wherein one of the 

closure members comprises a seal along its distal edge, 

which seal is arranged to extend over the distal edge of the 

other closure member in the closed configuration.  

15 14. A vehicle according to any of the preceding claims, 

wherein a first pair of actuators is mounted on opposed end 

walls and is arranged in use to move one of the closure 

members, and a second pair of actuators is mounted on 

opposed end walls and is arranged in use to move another one 

20 of the closure members.  

15. A vehicle according to any of the preceding claims, 

wherein the closure members extend substantially between 

opposed end walls of the body.  

25 

16. A vehicle according to any of the preceding claims, 

wherein the actuators comprise pneumatic actuators.
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