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PIVOT HINGE, PIVOTAL DOOR LEAF AND METHOD OF INSTALLING AND/OR 

REMOVING A PIVOTAL DOOR LEAF 

5 

The invention relates to the field of pivot hinges having an extendable and retractable pivot 

pin for pivotally connecting a pivotal door leaf with a structural element, e.g. a door frame, a 

floor, or a ceiling.  

10 In known embodiments, a pivot hinges is mounted to a pivot door and comprises an 

extendable and retractable pin, often cylindrical in shape. To install the pivot door the pin is 

extended so as to be received in a suitable opening in the structural element, e.g. a door 

frame, a ceiling, or a floor. This opening in which the pivot pin is received could, for example, 

be provided in the structural element itself, or in a dedicated mounting plate that is to be fixed 

15 to the structural element. Alternatively, the pivot hinge is mounted to the structural element.  

To install the pivot door the pin is then extended and is received in a suitable opening in the 

pivot door.  

The pivot pin and the opening in which it is received as the pin is extended typically engage 

20 such that the pivot door has a fixed position relative to the structural element, apart from 

rotation around a vertical pivot axis as defined by the pivot pin. In other words, by using a 

pivot hinge the pivot door can rotate around the vertical pivot axis defined by the pivot pin 

and as such can swing between open and closed positions, e.g. allowing for opening of the 

door in two directions.  

25 

In US2657421 a pivot hinge is disclosed in the corner region between the upper edge and 

the inner edge of the door leaf. Herein the pin can be caused to move between a retracted 

and projecting position by operating a rotary shank which runs in a rack that is formed on the 

pin intermediate its ends. This pivot pin cannot be adjusted laterally.  

30 

In US5490305 a pivot hinge is disclosed in the corner region between the upper edge and 

the inner edge of the door leaf. The pin can move to an extended position from the upper 

edge of the door by means of a spring. This means that when installing the door the pin has 

to be actively pushed down prior to its alignment with the opening in the door frame. This 

35 pivot pin cannot be adjusted laterally.  
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It is an object of the invention to provide an alternative pivot hinge. It is a further object of the 

invention to provide a pivot hinge that allows for improved installation and/or removal of a 

pivotal door leaf.  

5 This object is achieved by a pivot hinge according to claim 1.  

The casing is configured to be mounted to either the door leaf or the structural element, for 

example at the upper edge of the door leaf, e.g. at a corner region between the inner side 

edge and the upper edge of the door leaf.  

10 

A slidable base member is movably mounted within the casing such that sliding of the base 

member adjusts a lateral position of the pivot pin relative to the door leaf or the structural 

element. The slidable base member includes a block which defines a vertical passage 

therein and has sliding faces that are in sliding engagement with the casing. The pivot pin is 

15 movably provided in the vertical passage of the block.  

A base adjustment member of the pivot hinge is configured such that operating the base 

adjustment member causes the slidable base member to move in the casing, e.g. in a 

direction parallel to the upper edge of the door leaf, e.g. parallel to a top plate of the casing.  

20 

The pivot hinge further comprises a lever assembly which is adapted to move the pivot pin 

between a retracted position and an extended position. The lever assembly is located within 

the casing and is supported by the slidable base member. The lever assembly comprises: 

- a lever member having a first end engaging the pivot pin, a fulcrum, and a second end, 

25 - a lever adjustment member being in engagement with the second end of the lever such that 

operating the lever adjustment member causes the lever to pivot about the fulcrum, which in 

turn causes movement of the pivot pin between the retracted and extended positions.  

In the pivot hinge the lever assembly allows for a reliable mechanism for extension and 

30 retraction of the pivot pin.  

The slidable base member allows for different lateral positions of the block having the vertical 

passage, the pivot pin arranged in this vertical passage, and of the lever assembly within the 

casing. This is advantageous when installing a door leaf as the alignment of the door leaf 

35 with respect to the structural element, e.g. door frame, floor, ceiling, and/ or the alignment of 

the pivot pin with respect to an opening in said structural element may be adjusted.  
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The pivot pin is movably provided in the vertical passage in the block of the slidable base 

assembly, which base assembly is slidable within the casing. Also the lever assembly is 

located within the casing. This leads to a robust and integrated pivot hinge. The block may 

5 add stability and stiffness to the pivot pin.  

In practical embodiments, the lever adjustment member is operable from outside the casing.  

For example, the lever adjustment member may be operable from an edge of the door leaf or 

the structural element it is mounted to, e.g. the inner side edge of the door leaf, the upper 

10 side edge of the door leaf, or an edge of a door frame. In this way easy access to the 

mechanism is provided when installing and/or removing such a door leaf.  

Operating the base adjustment member causes the slidable base member to move within the 

casing, e.g. in a direction parallel to the upper edge. This is advantageous as then the 

15 distance between the inner side edge and the pivot pin can easily be adjusted. In other 

words, this facilitates ease of adjustment of the lateral position of the pivot pin. The operation 

of the base adjustment member is independent of operation of the lever adjustment member.  

That is, adjusting the extension of the pivot pin position through the lever adjustment member 

does not affect adjusting the lateral position of the slidable base member through the base 

20 adjustment member, or vice versa.  

In an embodiment, the block of the slidable base member is slidably received with a portion 

thereof in an elongated recess in the bottom side of a top plate of the casing.  

25 The block of the slidable base member can be made of a low friction material, e.g. of plastic.  

This leads to low friction for the movement of the pivot pin between the extended and 

retracted positions (i.e. the up and down movement), and simultaneously to a low friction for 

the movement of the slidable base member along the casing. In another embodiment, a low 

friction coating is present or a lubricant.  

30 

In a practical embodiment, the casing is provided with inner ribs to slidably support the block 

of the slidable base member. For example, longitudinal side plates of the casing are each 

provided with an inner rib.  

35 In a practical embodiment, the base adjustment member is operable from the inner side edge 

of the door leaf. For example, the casing is configured to be mounted to the upper edge of 

the door leaf at a corner region between the inner side edge and the upper edge of the door 

leaf. This embodiment makes it easy for an installer to access the base adjustment member.  

3
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In a practical embodiment, the lever adjustment member is operable from the inner side 

edge, and the lever member is located on an opposite side of the pivot pin relative to the 

lever adjustment member. This is advantageous, e.g. as it allows for the vertical pivot axis to 

5 be located relatively close to the inner edge of door, whilst still being able to provide sufficient 

leverage by suitable dimensioning of the lever member. That is, the distance between the 

inner side edge of the door and the pivot axis does not rely on the size of the lever member.  

For example, the casing is configured to be mounted to the upper edge of the door leaf at a 

corner region between the inner side edge and the upper edge of the door leaf.  

10 

In a preferred embodiment, both the base adjustment member and the lever adjustment 

member are each operable from the inner side edge. For example, the casing is configured 

to be mounted to the upper edge of the door leaf at a corner region between the inner side 

edge and the upper edge of the door leaf.  

15 

In an embodiment, the base adjustment member comprises a fastener, e.g. a threaded 

fastener, which is operable through an opening in an inner side plate of the casing, so that 

rotation of the fastener in one direction pushes the block of the slidable base member away 

from the inner side and in the other direction pulls the block of the slidable base member 

20 towards the inner side edge.  

In an embodiment, the lever adjustment member comprises a connecting block with which 

the second end of the lever member is coupled, wherein a linear movement of the 

connecting block in a direction parallel to a top plate of the casing leads to a rotation of the 

25 lever member about the fulcrum, which in turn leads to a linear movement of the pivot pin in 

the vertical direction. Herein the lever adjustment member comprises a fastener that is 

operable through an opening in an inner side plate of the casing, so that a rotation of the 

fastener in one direction pushes the connecting block away from the inner side edge and in 

the other direction pulls the connecting block towards the inner side edge.  

30 

In an embodiment, the casing is configured to be mounted with a top plate thereof along the 

upper edge of the door leaf or along a corresponding edge of the structural element, e.g. in a 

door frame above the upper edge of the door leaf. Herein the top plate has an elongated 

opening through which the pivot pin passes. Both the base adjustment member and the lever 

35 adjustment member are each operable from the top plate of the casing, at opposite sides 

relative to the opening for the pivot pin. Due to the overall structure of this embodiment, with 

the lever member and the associated lever adjustment member being located on one side of 

4
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the pivot pin and with the base adjustment member on the other side, a relatively compact 

and sturdy pivot hinge can be obtained. For example, this pivot hinge can be mounted further 

towards and/or in the middle of the pivotal door leaf, so not in the corner region as discussed 

herein with reference to other embodiments.  

5 

In an embodiment, the lever adjustment member comprises a fastener that is rotatably 

mounted in the slidable base member, perpendicular to the top plate of the casing, which 

fastener is operable from the top plate of the casing and is coupled with the second end of 

the lever member via a nut member that is movable up and down by rotation of the fastener 

10 causing the lever member to pivot about the fulcrum.  

In an embodiment, the base adjustment member comprises an adjustment shaft that is 

rotatably mounted in the casing, perpendicular to the top plate of the casing, which 

adjustment shaft is operable from the top plate of the casing. Herein the base adjustment 

15 member further comprises a rotatable drive shaft parallel to the top plate of the casing, which 

drive shaft is journalled in the casing and has an end connected to the adjustment shaft via a 

gear transmission of the base adjustment member, e.g. a bevel gears transmission. The 

drive shaft has an opposed end threadingly connected to the block of the slidable base 

assembly so that rotation of the adjustment shaft causes adjustment of the lateral position of 

20 the block and the pivot pin.  

In a practical embodiment, the gear transmission is a bevel gears transmission.  

In a practical embodiment, the adjustment shaft has a head end journalled in the top plate, 

25 e.g. the head end being provided with a hex socket.  

In a practical embodiment, the casing comprises an inner side plate, a top plate having an 

opening through which the pivot pin passes, and an outer side plate.  

30 For example, in an embodiment of the pivot hinge to be mounted in the corner region of the 

door leaf, the inner side plate is configured to be mounted flush with the inner edge of the 

door leaf and the top plate flush with the upper edge of the door leaf. As discussed, 

preferably herein both the base adjustment member and the lever adjustment member are 

each operable from the inner side edge.  

35 

Preferably, the casing also comprises longitudinal side plates extending between the inner 

and outer side plates, and a bottom plate, wherein the longitudinal side plates are each 

5
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provided with an inner rib to slidably support the block of the slidable base member, e.g. the 

block being made of plastic.  

The invention further relates to a pivotal door leaf provided with a pivot hinge according to 

5 the invention. The pivotal door leaf can rotate around the vertical pivot axis and as such can 

swing between open and closed positions, for example in two directions.  

In an embodiment the pivot hinge is mounted to the upper edge of the door leaf, e.g. in 

corner region between the inner side edge and the upper edge of the pivotal door leaf.  

10 

The present invention also relates to a pivot hinge according to claim 15, wherein the casing 

is configured to be mounted to the upper edge of the door leaf at a corner region between 

the inner side edge and the upper edge of the door leaf, and wherein both the base 

adjustment member and the lever adjustment member are each operable from the inner side 

15 edge. Preferred optional features thereof are mentioned in subclaims 16 - 18. The pivot 

hinge may also include one or more other features as discussed herein.  

The present invention also relates to a pivot hinge according to claim 19, wherein the casing 

is configured to be mounted with a top plate thereof along the upper edge of the door leaf or 

20 along a corresponding edge of the structural element, e.g. in a door frame above the upper 

edge of the door leaf, wherein the top plate has an elongated opening through which the 

pivot pin passes, and wherein both the base adjustment member and the lever adjustment 

member are each operable from the top plate of the casing, at opposite sides relative to the 

opening for the pivot pin. Preferred optional features thereof are mentioned in subclaims 16 

25 18. The pivot hinge may also include one or more other features as discussed herein 20 

22. The pivot hinge may also include one or more other features as discussed herein.  

A second aspect of the present invention relates to a pivot hinge having an extendable and 

retractable pivot pin for pivotally connecting a pivotal door leaf with a structural element, the 

30 door leaf having an upper edge, lower edge, an inner side edge and an outer side edge, and 

the pivot pin defining a vertical pivot axis, wherein the pivot hinge further comprises: 

- a casing configured to be mounted to either the door leaf or the structural element, for 

example at the upper edge of the door leaf, e.g. at a corner region between the inner side 

edge and the upper edge of the door leaf, wherein the pivot pin is movably provided in a 

35 vertical passage within the casing, 

6
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- a lever assembly adapted to move the pivot pin between a retracted position and an 

extended position, wherein the lever assembly is located within the casing, the lever 

assembly comprising: 

- a lever member having a first end engaging the pivot pin, a fulcrum, and a second 

5 end, 

- a lever adjustment member being in engagement with the second end of the lever 

such that operating the lever adjustment member causes the lever to pivot about the fulcrum, 

which in turn causes movement of the pivot pin between the retracted and extended 

positions.  

10 

In an embodiment of the second aspect, the lever member is located on an opposite side of 

the pivot pin relative to the lever adjustment member.  

In an embodiment of the second aspect, the pivot hinge further comprising a slidable base 

15 member that is movably mounted in the casing , the slidable base member supporting the 

lever assembly, the vertical passage, and the pivot pin, such that sliding of the base member 

adjusts a lateral position of the pivot pin relative to the door leaf or the structural element.  

For example, the pivot hinge comprises a base adjustment member being configured such 

that operating the base adjustment member causes the slidable base member to move in the 

20 casing, e.g. in a direction parallel to the upper edge. For example, the casing is configured to 

be mounted to the door leaf, and wherein the base adjustment member is operable from the 

inner side edge.  

In an embodiment of the second aspect, the slidable base member includes a block which 

25 defines the vertical passage therein and has sliding faces that are in sliding engagement with 

the casing.  

In an embodiment of the second aspect, the casing is provided with inner ribs to slidably 

support the slidable base member, e.g. the block thereof.  

30 
The invention further relates to a structural element and a pivotal door leaf connected to the 

structural element via a pivot hinge as described herein , wherein the casing is mounted to 

either the door leaf or to the structural element, for example in a corner region of the door 

leaf or more towards the middle at the upper edge of the door leaf or in a door frame above 

35 the upper edge of the door leaf.  

7
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The invention further relates to a method of installing and/or removing a pivotal door leaf as 

described herein, wherein the method comprises the steps of: 

- operating the lever adjustment member to move the pivot pin between the retracted and 

extended positions, and/or 

5 - operating the base adjustment member adjusts a lateral position of the pivot pin relative 

to the door leaf or the structural element, e.g. a distance between the inner side edge and 

the pivot pin.  

The invention will be explained further with reference to the drawings, in which like reference 

10 symbols designate like parts. In the drawings: 

Figs. 1A -1C schematically show a view in perspective, a top view, and a side view of a pivot 

hinge according to the invention in an extended state, 

15 Fig. 2 schematically shows a cross-section of the pivot hinge of Figs. 1A - 1C along C - C, in 

an extended state, 

Fig. 3 schematically shows a cross-section of the pivot hinge of Figs. 1A - 1C along C - C, in 

an extended and an adjusted state, 

20 

Fig. 4 schematically shows a cross-section of the pivot hinge of Figs. 1A - 1C along C - C, in 

a retracted and an adjusted state, 

Fig. 5 schematically shows a view in perspective of a pivot hinge according to the invention 

25 in an adjusted state, 

Fig. 6 schematically shows a cross-section in perspective of the pivot hinge of Figs. 1A - 1C 

along A - A, 

30 Fig. 7 schematically shows an exploded view of a pivot hinge according to the invention, 

Fig. 8 schematically shows a pivotal door leaf provided with a pivot hinge according to the 

invention, 

35 Figs. 9A - 9C schematically show another embodiment of a pivot hinge according to the 

invention.  

8
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In Figs. 1A - 1C is shown a pivot hinge 1 having an extendable and retractable pivot pin 2 for 

pivotally connecting a pivotal door leaf with a structural element, the door leaf having an 

upper edge, lower edge, an inner side edge and an outer side edge, and the pivot pin 2 

defining a vertical pivot axis P. It is noted that in Fig. 1C the vertical pivot axis P coincides 

5 with the line A-A.  

The pivot hinge 1 is shown to further comprise a casing 10 configured to be mounted to 

either the door leaf or the structural element, for example at the upper edge of the door leaf, 

e.g. at a corner region between the inner side edge and the upper edge of the door leaf.  

10 

The casing 10 comprises an inner side plate 11, a top plate 12 and an outer side plate 13.  

The casing 10 further comprises longitudinal side plates 15a,b extending between the inner 

and outer side plates 11, 13, and a bottom plate 18.  

15 

The longitudinal side plates 15a, b are each provided with an inner rib 16.  

The top plate 12 has an opening 14 through which the extended pivot pin 2 may project. In 

this embodiment the opening 14 is of an elliptical shape, but other shapes are conceivable.  

20 

The pivot pin 2 is movably provided in a vertical passage 20 within the casing 10.  

In Fig. 2 is shown that the pivot hinge 1 comprises a lever assembly 30.  

25 The lever assembly 30 is located within the casing 10 and is adapted to move the pivot pin 2 

between a retracted position (shown e.g. Fig. 4) and an extended position (shown e.g. in 

Figs 1A-1C, Fig. 2). In Fig. 2 the pivot pin 2 is in an extended position in which the pivot pin 2 

projects outwardly from the casing 10, through the opening 14 in the top plate 12. In Fig. 4 

the pivot pin 2 is in a retracted position in which the pivot pin 2 is located within the casing 

30 10.  

The lever assembly 30 has a lever member 31 having a first end 32 engaging the pivot pin 2, 

a fulcrum 33, and a second end 34. As shown in figure 7 the fulcrum 33 may be formed by a 

horizontal shaft 33a that extends through a hole 33b in the lever member 31. In the shown 

35 example, the shaft 33a is secured to the block 50 via plate members 50b.  

9
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The lever adjustment member 35 is operable from the inner side edge of the door leaf. It is 

positioned in or near the inner side plate 11 of the casing 10.  

The lever adjustment member 35 is in engagement with the second end 34 of the lever 

5 member 31 such that operating the lever adjustment member 35 causes the lever member 

31 to pivot about the fulcrum 33, which in turn causes movement of the pivot pin 2 between 

the retracted and extended positions.  

In Fig. 2 it is shown that the lever adjustment member 35 comprises a connecting block 36 

10 with which the second end 34 of the lever member 31 is coupled, here pivotally about a 

horizontal axis. A linear movement of the connecting block 36 in the direction parallel to the 

top plate 12 leads to a rotation of the lever member 31 about the fulcrum 33, which in turn 

leads to a linear movement of the pin 2 in the vertical direction.  

15 As shown in figure 7, a shaft 36a is secured to the connecting block 36 at the end remote 

from the adjustment member 35. The shaft 36a extends through a hole 36b in the lever 

member 31.  

The lever member 31 is located on an opposite side of the pivot pin 2 relative to the lever 

20 adjustment member 35.  

Adjustment member 35 comprises a fastener 38 that can be operated through an opening 37 

in the inner side plate 11 of the casing 10. Rotation of the fastener 38 in one direction pushes 

the connecting block 36 towards the outer side edge and rotation in the other direction pulls 

25 the block 36 towards the inner side edge.  

The fastener 38 extends perpendicular to the inner side plate 11 of the casing and is 

accessible for rotation of the fastener 38 via an opening 37 in the inner side plate 11.  

30 The fastener 38 is embodied with a head of the fastener 38 being rotatably retained in a 

portion of the slidable base member, here a portion secured to the block 50, and with a 

threaded shank which extends from the head and which is screwed into a threaded nut 

portion 39 of the connecting block 36. As preferred, the head of the fastener 38 is provided 

with a hex socket.  

35 

The pivot hinge 1 further comprises a slidable base member that is movably mounted in the 

casing 10, the slidable base member supporting the lever assembly 30, the vertical passage 

10
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20 and the pivot pin 2, such that sliding of the base member adjusts a lateral position of the 

pivot pin relative to the door leaf or the structural element. For example, when the pivot hinge 

1 is mounted to a door leaf, e.g. the corner region between the inner side edge and the upper 

edge of the door leaf, the slidable base member is movably mounted in the casing 10 such 

5 that it can slide in a direction parallel to the upper edge.  

The pivot hinge 1 comprises a base adjustment member 40 being configured such that 

operating the base adjustment member 40 causes the slidable base member to move in the 

direction parallel to the upper edge of the door leaf, i.e. parallel to the top plate 12. The base 

10 adjustment member 40 is operable from the inner side edge of the door leaf as it is 

positioned in or near the inner side plate 11 of the casing 10.  

The base adjustment member 40 comprises a fastener 41 that can be operated through 

opening 42 in the inner side plate 11 of the casing 10.  

15 

The fastener 41 is embodied with a head of the fastener which is rotatably retained in the 

side plate 11 of the casing. The fastener 41 has a threaded shank 43 which extends from the 

head and which is screwed into a threaded bore of the block 50. As preferred, the head of 

the fastener 41 is provided with a hex socket.  

20 

Rotation of the fastener 41 in one direction pushes the block 50 towards the outer side edge 

plate 13 and rotation in the other direction pulls the block 50 towards the inner side edge 

plate 11. In this manner, the distance between the inner side edge and the pivot pin 2 is 

adjusted. That is, depending on the rotation of fastener 41 the vertical passage 20, pivot pin 

25 2 and lever assembly 30 move towards the inner side edge or towards the outer side edge.  

The latter can be seen in comparing Figs. 3 and 5 to Figs 1A - C and 2.  

When the fastener 41 is operated, also the fastener 35 is moved in longitudinal direction of 

the casing. Yet, the lever member 31 remains in its actual position until the fastener 38 is 

30 operated.  

In Fig. 3 is shown a cross-section of the pivot hinge 1 of Figs. 1A - 1C along C - C.  

In Fig. 5 is shown a view in perspective of a pivot hinge. In these figures 3 and 5 the pivot pin 

35 2 is in an extended state and projects from the top plate 12 through opening 14. The opening 

14 is a slotted opening, allowing for all lateral positions of the pivot pin.  

11
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Furthermore, it can be seen in Fig. 3 that the vertical passage 20, pivot pin 2 and lever 

assembly 30 are located further towards the outer side edge relative to their position of Fig.  

2. Similarly, in Fig. 5 the pivot pin 2 is located further towards the outer side edge. This 

adjusted state is achieved through the base adjustment member 40 being configured such 

5 that operating the base adjustment member 40 causes the slidable base member to move in 

the direction parallel to the upper edge of the door leaf.  

In Fig. 6 is shown a cross-section in perspective of the pivot hinge 1 of Figs. 1A - 1C along 

the line A - A and in Fig. 7 is shown an exploded view of pivot hinge 1. It can be seen that the 

10 slidable base member includes the block 50, which is made of a low friction material, e.g. of 

plastic.  

The block 50 defines the vertical passage 20 therein and has sliding faces 51, 52 that are in 

sliding engagement with the casing 10.  

15 

In Figs. 6 and 7 is shown that the casing 10 is provided with inner ribs 16 to slidably support 

the slidable base member, here the block 50 thereof.  

In more detail, the casing 10 has the longitudinal side plates which are each provided with an 

20 inner rib 16 to slidably support the block of the slidable base member.  

As shown the block 50 is slidably received with a portion thereof in an elongated recess in a 

top plate 12 of the casing.  

25 As shown in figure 7 the longitudinal side plates may be combined with a bottom plate of the 

casing in the form of a channel profile having an open top to be covered by the top plate and 

open ends to be closed by the inner side plate and the outer side plate respectively.  

In Fig. 8 is shown a pivotal door leaf 60 provided with a pivot hinge 1. The door leaf 60 has 

30 an upper edge 63, lower edge 64, an inner side edge 61, and an outer side edge 62. The 

door leaf 60 is installed in an opening between walls 80, 81 and is pivotally connected to the 

ceiling 82 by means of pivot hinge 1.  

The pivot hinge 1 is mounted to a corner region between the inner side edge 61 and the 

35 upper edge 63 of the pivotal door leaf. The pivot hinge 1 may be provided internally within 

the door leaf 60 and/or may form the outer contour of the door leaf 60 in said corner region.  

In case of a fully internal pivot hinge openings in the inner side edge 61 of the door may be 
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provided to allow access to the lever adjustment member 35 and/or base adjustment 

member 40.  

The pivot pin 2 defines the vertical pivot axis P and in the extended position projects into an 

5 opening in ceiling plate 83. The vertical pivot axis P is located at a distance d from the inner 

side edge. This distance can be adjusted by means of the base adjustment member 40. It is 

noted that in Fig. 8 the vertical pivot axis P is located relatively close to the inner edge 61 of 

the door leaf 60. It is conceivable that the vertical pivot axis P is located further towards 

and/or coinciding with a central axis of the door leaf 60.  

10 

A method of installing and/or removing a pivotal door leaf 60 comprises the steps of: 

- operating the lever adjustment member 35 to move the pivot pin 2 between the retracted 

and extended positions, and/or 

- operating the base adjustment member 40 adjusts a lateral position of the pivot pin 

15 relative to the door leaf or the structural element, e.g. the distance d between the inner 

side edge and the pivot pin.  

In Figs. 9A - 9C is shown another embodiment of a pivot hinge 100 according to the 

invention. This embodiment is not configured to be mounted with an inner side plate of the 

20 casing flush with the inner edge of the door leaf as in the embodiment of figures 1 - 7.  

Instead, it is envisaged that the pivot hinge 100 has a casing that is configured to be 

mounted with a top plate 112 thereof along the upper edge of the door leaf or along a 

corresponding edge of the structural element, e.g. in a door frame above the upper edge of 

the door leaf. For example, the pivot axis is then located more towards the middle of the door 

25 leaf, so more remote from the inner edge of the door leaf than in the embodiment of figures 1 

-7.  

The embodiment of Figs. 9A - D is in particular suited for mounting the casing to the 

structural element above the door leaf, e.g. in a door frame portion extending above the door 

30 leaf.  

Mounting the pivot hinge 100 to the structural element instead of to the door leaf has an 

impact on the mechanical loads that have to be absorbed by the pivot hinge and the 

components thereof. In particular, when the pivot hinge is mounted to the door leaf the 

35 weight of the door leaf always acts in the same plane relative to the pivot hinge as the latter 

swings along with the door leaf. When the pivot hinge is mounted to the structural element 

this load of the door leaf onto the pivot hinge has a varying direction when the door is opened 
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and closed, subjecting the components of the pivot hinge to increased mechanical fatigue 

loading. The design of the pivot hinges disclosed herein, in particular of pivot hinge 100, 

allows to absorb such loading.  

5 The pivot hinge 100 comprises an extendable and retractable pivot pin 102, the pivot pin 

defining a vertical pivot axis.  

The pivot hinge 100 further comprises a casing 110 which is configured to be mounted to 

either the door leaf or the structural element, for example at the upper edge of the door leaf 

10 or to the structural element above the door leaf.  

The casing comprises an inner side plate 111, a top plate 112, an outer side plate 113, 

longitudinal side plates 115a,b extending between the inner and outer side plates 111, 113, 

and a bottom plate 118.  

15 

The longitudinal side plates 115a, b are each provided with an inner rib 116 to slidably 

support a block 150.  

The block 150 is part of a slidable base member that is movably mounted within the casing 

20 110 such that sliding of the base member including the block 150 adjusts a lateral position of 

the pivot pin 102 relative to the door leaf or the structural element.  

The slidable base member includes the block 150 which defines a vertical passage 120 

therein. The block 150 has sliding faces that are in sliding engagement with the casing, 

25 preferably with at least the longitudinal side plates 115a,b and the top plate 112 to provide 

stability of the block 150.  

Preferably, the block 150 is made of plastic or of another low friction material.  

30 The pivot pin 102 is vertically mobile in the vertical passage 120 of the block 150.  

The pivot hinge 100 further comprises a base adjustment member 140 which is configured 

such that operating the base adjustment member causes the slidable base member including 

block 150 to move within the casing, in a direction parallel to top plate 112.  

35 
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The pivot hinge 100 further comprises a lever assembly 130 which is adapted to move the 

pivot pin 102 between a retracted position and an extended position thereof. Figures 9A, 9B 

show the extended position.  

5 The lever assembly 130 is located entirely within the casing 110 and is supported by the 

slidable base member.  

The lever assembly 130 comprises: 

- a lever member 131 having a first end 132 engaging the pivot pin 102, a fulcrum 133 on the 

10 slidable base, and a second end 134, 

- a lever adjustment member 135 being in engagement with the second end 134 of the lever 

member 131 such that operating the lever adjustment member 135 causes the lever member 

131 to pivot about the fulcrum 133, which in turn causes movement of the pivot pin 102 

between the retracted and extended positions.  

15 

As shown, the lever member 131 is located on the same side of the pivot pin 102 as the 

lever adjustment member 135.  

The top plate 112 has a slotted opening 114 through which the pivot pin 102 passes in any 

20 set lateral position of the pivot pin 102.  

It is shown that both the base adjustment member 140 and the lever adjustment member 135 

are each operable from the top plate 112 of the casing, at opposite sides relative to the 

opening 114 for the pivot pin 102.  

25 

The lever adjustment member 135 comprises a fastener that is rotatably mounted in the 

slidable base member, perpendicular to the top plate 112 of the casing. This fastener 135 is 

operable from the top plate 112 of the casing and is coupled with the second end 134 of the 

lever member 131 via a nut member 138 that is movable up and down by rotation of the 

30 fastener 135 causing the lever member 131 to pivot about the fulcrum 133.  

The fastener 135 has a head, here with a hex socket, and a threaded shank extending from 

the head. The shank extends through a threaded bore in the nut member 138. The head of 

the fastener is accessible via an opening 137 in the top plate 112, the opening 137 being 

35 elongated so that the head, e.g. the hex socket therein, is accessible for rotation of the 

fastener 135 in any lateral position of the slidable base assembly within the casing.  

15
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The nut member 138 connects to the second end 132 of the lever member 131 via a pin-in

slot connection 139.  

The base adjustment member 140 comprises an adjustment shaft 141 that is rotatably 

5 mounted in the casing , perpendicular to the top plate 112 of the casing. The adjustment 

shaft is operable from the top plate 112 of the casing.  

The pivot hinge 100 further comprises a rotatable drive shaft 145 which extends within the 

casing and parallel to the top plate 112 of the casing. The drive shaft 145 is journalled in the 

10 casing 110, so is rotatable about its axis yet not movable in axial direction thereof.  

The drive shaft 145 has an outer end which is connected to the adjustment shaft 140 via a 

gear transmission 147, here via a bevel gears transmission with gears 147a,b. The drive 

shaft 145 has an opposed end which is threadingly connected to the block 150, here with a 

15 threaded shaft portion screwed into a threaded bore of the block, so that rotation of the 

adjustment shaft 140 causes adjustment of the lateral position of the block and the pivot pin.  

As shown, the adjustment shaft 140 preferably has a head end 141a which is journalled in 

the top plate 112, e.g. the head end being provided with a hex socket.  

20 

Due to the provision of the base adjustment member 140 in cooperation with the drive shaft 

145 and the gear transmission 147, the block 150 is reliably held in the selected lateral 

position even when subject to cyclic mechanical loading by opening and closing of the door 

leaf.  

25 
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CLAIMS 

1. Pivot hinge (1;100) having an extendable and retractable pivot pin (2;102) for pivotally 

connecting a pivotal door leaf with a structural element, the door leaf having an upper edge, 

5 a lower edge, an inner side edge, and an outer side edge, and the pivot pin defining a 

vertical pivot axis, 

wherein the pivot hinge further comprises: 

- a casing (10;110) configured to be mounted to either the door leaf or the structural 

element, for example at the upper edge of the door leaf, e.g. at a corner region between 

10 the inner side edge and the upper edge of the door leaf, 

- a slidable base member that is movably mounted within the casing such that sliding of 

the base member adjusts a lateral position of the pivot pin (2;102) relative to the door leaf 

or the structural element, wherein the slidable base member includes a block (50;150) 

which defines a vertical passage therein and has sliding faces that are in sliding 

15 engagement with the casing, and wherein the pivot pin (2;102) is movably provided in the 

vertical passage of the block, 

- a base adjustment member (40,41;141) configured such that operating the base 

adjustment member causes the slidable base member to move in the casing, 

- a lever assembly adapted to move the pivot pin between a retracted position and an 

20 extended position, wherein the lever assembly is located within the casing and supported 

by the slidable base member, the lever assembly comprising: 

- a lever member (31;131) having a first end engaging the pivot pin (2;102), a 

fulcrum (33;133), and a second end (32;132), 

- a lever adjustment member (35;135) being in engagement with the second end 

25 of the lever member such that operating the lever adjustment member causes the 

lever member to pivot about the fulcrum (33;133), which in turn causes movement 

of the pivot pin between the retracted and extended positions.  

2. Pivot hinge according to claim 1, wherein the casing is provided with inner ribs 

30 (16;116) to slidably support the block (50;150) of the slidable base member.  

3. Pivot hinge according to claim 1 or 2, wherein the block (50;150) of the slidable base 

member is slidably received with a portion thereof in an elongated recess in a top plate of the 

casing.  

35 

4. Pivot hinge according to any one or more of the claims 1 - 3, wherein the base 

adjustment member (40,41) is operable from the inner side edge of the door leaf, e.g.  
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wherein the casing (10) is configured to be mounted to the upper edge of the door leaf at a 

corner region between the inner side edge and the upper edge of the door leaf.  

5. Pivot hinge according to any one or more of the claims 1 - 4, wherein the lever 

5 adjustment member (35) is operable from the inner side edge of the door leaf, and wherein 

the lever member (31) is located on an opposite side of the pivot pin (2) relative to the lever 

adjustment member (35), e.g. wherein the casing (10) is configured to be mounted to the 

upper edge of the door leaf at a corner region between the inner side edge and the upper 

edge of the door leaf.  

10 

6. Pivot hinge according to any one or more of the claims 1 - 5, wherein both the base 

adjustment member (40,41) and the lever adjustment member (35) are each operable from 

the inner side edge of the door leaf, e.g. wherein the casing (10) is configured to be mounted 

to the upper edge of the door leaf at a corner region between the inner side edge and the 

15 upper edge of the door leaf.  

7. Pivot hinge according to claim 4, wherein the base adjustment member (40) 

comprises a fastener (41) which is operable through an opening (42) in an inner side plate 

(11) of the casing (10), so that rotation of the fastener (41) pushes the block (50) of the 

20 slidable base member away from the inner side edge or pulls the block (50) of the slidable 

base member towards the inner side edge.  

8. Pivot hinge according to claim 5, wherein the lever adjustment member (35) engages 

on a connecting block (36) with which the second end (34) of the lever member is coupled, 

25 and wherein a linear movement of the connecting block (36) in a direction parallel to a top 

plate (12) of the casing leads to a rotation of the lever member (31) about the fulcrum (33), 

which in turn leads to a linear movement of the pivot pin (2) in the vertical direction, and 

wherein the lever adjustment member (35) comprises a fastener (38) that is operable through 

an opening (37) in an inner side plate (11) of the casing (10), so that a rotation of the 

30 fastener (38) pushes the connecting block (36) away from the inner side edge or pulls the 

connecting block (36) towards the inner side edge.  

9. Pivot hinge according to any one or more of claims 1 - 3, wherein the casing (110) is 

configured to be mounted with a top plate (112) thereof along the upper edge of the door leaf 

35 or along a corresponding edge of the structural element, e.g. in a door frame above the 

upper edge of the door leaf, wherein the top plate has an elongated opening (114) through 

which the pivot pin (102) passes, and wherein both the base adjustment member (140,141) 
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and the lever adjustment member (135) are each operable from the top plate (112) of the 

casing, at opposite sides relative to the opening (114) for the pivot pin (102).  

10. Pivot hinge according to claim 9, wherein the lever adjustment member (135) 

5 comprises a fastener that is rotatably mounted in the slidable base member (150), 

perpendicular to the top plate of the casing, which fastener is operable from the top plate 

(112) of the casing and is coupled with the second end (134) of the lever member (131) via a 

nut member (138) that is movable up and down by rotation of the fastener (135) causing the 

lever member (131) to pivot about the fulcrum (133).  

10 

11. Pivot hinge according to claim 9 or 10, wherein the base adjustment member (140) 

comprises an adjustment shaft (141) that is rotatably mounted in the casing, perpendicular to 

the top plate (112) of the casing, which adjustment shaft is operable from the top plate (112) 

of the casing, and wherein the pivot hinge further comprises a rotatable drive shaft (145) 

15 parallel to the top plate (112) of the casing, which drive shaft (145) is journalled in the casing 

and has an end connected to the adjustment shaft (141) via a gear transmission (147) of the 

base adjustment member, e.g. a bevel gears transmission (147a,b), and wherein the drive 

shaft (145) has an opposed end threadingly connected to the block (150) of the slidable base 

assembly so that rotation of the adjustment shaft (141) causes adjustment of the lateral 

20 position of the block (150) and the pivot pin (102).  

12. Pivot hinge according to claim 11, wherein the gear transmission is a bevel gears 

transmission (147a,b).  

25 13. Pivot hinge according to claim 11 or 12, wherein the adjustment shaft (141) has a 

head end (141a) journalled in the top plate, e.g. the head end being provided with a hex 

socket.  

14. Pivot hinge according to any one or more of claims 1 - 13, wherein the casing 

30 (10;110) comprises an inner side plate (11;111), a top plate (12;112), an outer side plate 

(13;113), longitudinal side plates (15a,b;115a,b) extending between the inner and outer side 

plates, and a bottom plate (18;118), wherein the longitudinal side plates are each provided 

with an inner rib (16;116) to slidably support the block (50;150) of the slidable base member.  

35 15. Pivot hinge (1) having an extendable and retractable pivot pin for pivotally connecting 

a pivotal door leaf with a structural element, the door leaf having an upper edge, a lower 
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edge, an inner side edge, and an outer side edge, and the pivot pin defining a vertical pivot 

axis, 

wherein the pivot hinge further comprises: 

- a casing (10) configured to be mounted to the door leaf, e.g. at a corner region between the 

5 inner side edge and the upper edge of the door leaf, 

- a slidable base member that is movably mounted within the casing such that sliding of the 

base member adjusts a lateral position of the pivot pin relative to the door leaf or the 

structural element, wherein the slidable base member includes a block (50) which defines a 

vertical passage (20) therein and has sliding faces that are in sliding engagement with the 

10 casing, and wherein the pivot pin (2) is movably provided in the vertical passage of the block 

(50), 

- a base adjustment member (40,41) configured such that operating the base adjustment 

member causes the slidable base member to move in the casing, e.g. in a direction parallel 

to the upper edge of the door leaf, 

15 - a lever assembly (30) adapted to move the pivot pin (2) between a retracted position and 

an extended position, wherein the lever assembly is located within the casing (10) and 

supported by the slidable base member, the lever assembly comprising: 

- a lever member (31) having a first end (32) engaging the pivot pin, a fulcrum (33), 

and a second end (34), 

20 - a lever adjustment member (35,38) being in engagement with the second end (34) 

of the lever member (31) such that operating the lever adjustment member (35,38) causes 

the lever member (31) to pivot about the fulcrum (33), which in turn causes movement of the 

pivot pin (2) between the retracted and extended positions, 

25 wherein both the base adjustment member (40,41) and the lever adjustment member (35,38) 

are each operable from the inner side edge (11) of the door leaf.  

16. Pivot hinge (1) according to claim 15, wherein the casing (10) comprises an inner side 

plate (11) to be mounted along the inner side edge of the door leaf and a top plate (12) to be 

30 mounted along the upper edge of the door leaf.  

17. Pivot hinge (1) according to claim 15 or 16, wherein the base adjustment member 

(40) comprises a fastener (41) embodied with a head which is rotatably retained in the inner 

side plate (11) of the casing, which fastener (41) has a threaded shank (43) which extends 

35 from the head and which is screwed into a threaded bore of the block (50) of the slidable 

base member, so that rotation of the fastener (41) pushes the block of the slidable base 
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member away from the inner side or pulls the block (50) of the slidable base member 

towards the inner side plate.  

18. Pivot hinge (1) according to any one or more of claims 15 - 17, wherein the lever 

5 adjustment member (35) comprises a fastener (38) embodied with a head which is rotatably 

retained in a portion of the slidable base member, e.g. a portion secured to the block (50), 

and with a threaded shank which extends from the head, wherein the pivot hinge (1) further 

comprises a linearly movable connecting block (36) which is movable parallel to the top plate 

(12) and which is at one end thereof provided with a threaded bore into which the shank of 

10 the fastener (38) is screwed, which connecting block (36) is pivotally connected at another 

end thereof to the second end (34) of the lever member (31), 

wherein the fastener (38) of the lever adjustment member (35) is operable through an 

opening (37) in an inner side plate (11) of the casing (10), so that a rotation of the fastener 

15 (38) causes a linear movement of the connecting block (36) which leads to a rotation of the 

lever member (31) about the fulcrum (33), which in turn leads to a linear movement of the 

pivot pin (2) in the vertical direction.  

19. Pivot hinge (100) having an extendable and retractable pivot pin (102) for pivotally 

20 connecting a pivotal door leaf with a structural element, the door leaf having an upper edge, 

a lower edge, an inner side edge, and an outer side edge, and the pivot pin defining a 

vertical pivot axis, 

wherein the pivot hinge further comprises: 

- a casing (110) configured to be mounted with a top plate (112) thereof along the upper 

25 edge of the door leaf or along a corresponding edge of the structural element, e.g. in a door 

frame above the upper edge of the door leaf, wherein the top plate has an elongated opening 

(114) through which the pivot pin (102) passes, 

- a slidable base member that is movably mounted within the casing such that sliding of the 

base member adjusts a lateral position of the pivot pin (102) relative to the door leaf or the 

30 structural element, wherein the slidable base member includes a block (150) which defines a 

vertical passage (120) therein and has sliding faces that are in sliding engagement with the 

casing, and wherein the pivot pin (102) is movably provided in the vertical passage of the 

block (150), 

- a base adjustment member (140) configured such that operating the base adjustment 

35 member causes the slidable base member to move in the casing, 
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- a lever assembly (130) adapted to move the pivot pin (102) between a retracted position 

and an extended position, wherein the lever assembly is located within the casing and 

supported by the slidable base member, the lever assembly comprising: 

- a lever member (131) having a first end (132) engaging the pivot pin, a fulcrum 

5 (133), and a second end (134), 

- a lever adjustment member (135) being in engagement with the second end (134) of 

the lever member (131) such that operating the lever adjustment member causes the lever 

member (131) to pivot about the fulcrum, which in turn causes movement of the pivot pin 

between the retracted and extended positions, 

10 

wherein both the base adjustment member (140;141) and the lever adjustment member 

(135) are each operable from the top plate (112) of the casing, at opposite sides relative to 

the opening (114) therein for the pivot pin (102).  

15 20. Pivot hinge (100) according to claim 19, wherein the lever adjustment member 

comprises a fastener (135) that is rotatably mounted in the slidable base member (150a), 

perpendicular to the top plate (112) of the casing, which fastener (135) is operable from the 

top plate of the casing and is coupled with the second end (134) of the lever member (131) 

via a nut member (138) that is movable up and down by rotation of the fastener (135) 

20 causing the lever member (131) to pivot about the fulcrum (133), which in turn leads to a 

linear movement of the pivot pin (102) in the vertical direction, e.g. wherein the nut member 

is connected to the second end of the lever member (131) via a pin-in-slot coupling.  

21. Pivot hinge (100) according to claim 19 or 20, wherein the base adjustment member 

25 (140) comprises an adjustment shaft (141) that is rotatably mounted in the casing (100), 

perpendicular to the top plate (112) of the casing, which adjustment shaft (141) is operable 

from the top plate (112) of the casing (110), and wherein the pivot hinge further comprises a 

rotatable drive shaft (145) parallel to the top plate of the casing, which drive shaft (145) is 

journalled in the casing (100) and has an end connected to the adjustment shaft via a gear 

30 transmission (147), e.g. a bevel gears transmission (147a,b), and wherein the drive shaft 

(145) has an opposed end with a thread screwed into a treaded bore of the block (150) of the 

slidable base assembly so that rotation of the adjustment shaft (145) causes adjustment of 

the lateral position of the block (150) and the pivot pin (102).  

35 22. Pivot hinge according to claim 21, wherein the gear transmission is a bevel gears 

transmission (147a,b).  

22



WO 2023/148395 PCT/EP2023/052927 

23. Pivotal door leaf provided with a pivot hinge (1;100) according to any one or more of 

the preceding claims.  

24. Pivotal door leaf according to claim 23, wherein the pivot hinge is mounted to the 

5 upper edge of the door leaf, e.g. in a corner region between the inner side edge and the 

upper edge of the pivotal door leaf.  

25. A structural element and a pivotal door leaf connected to the structural element via a 

pivot hinge (1;100) according to any one or more of the preceding claims, wherein the casing 

10 is mounted to either the door leaf or to the structural element, for example at the upper edge 

of the door leaf or in a door frame above the upper edge of the door leaf.  

26. Method of installing and/or removing a pivotal door leaf according to any of the claims 

23, 24, or 25, wherein the method comprises the steps of: 

15 - operating the lever adjustment member to move the pivot pin between the retracted and 

extended positions, and/or 

- operating the base adjustment member adjusts a lateral position of the pivot pin relative to 

the door leaf or the structural element, e.g. a distance between the inner side edge and the 

pivot pin.  

20 
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