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DOOR HANDLE WITH ADJUSTABLE PULL MOUNTING MECHANISM

Cross Reference to Related Applications
[0001] This application claims the benefit of priority to United States Provisional
Application No. 62/311,545, filed March 22, 2016, and United States Provisional Application

No. 62/383,768, filed September 6, 2016. The disclosures set forth in the referenced

applications are incorporated herein by reference in their entirety.

Technical Field

[0002] This disclosure relates general to door handles; in particular, this disclosure

relates to a door handle that allows adjustment of a mounting post during installation.

Background

[0003] Handlesets are well known devices for opening and closing doors. Typically,
a handleset includes a grip with one end connected to an upper mounting plate that is
mounted to a bore through the door. A thumb piece extends through the upper mounting
plate to actuate the latch assembly for opening the door. The other end of the grip is
connected to a lower mounting plate, which is attached to the door with a mounting post
mounted through a lower hole in the door.

[0004] One challenge posed during installation of a handleset is aligning the
mounting post with the lower hole in the door. When installing a replacement handleset, the
mounting post might not align with the existing lower hole in the door. This issue often leads
to customers returning handlesets. Likewise, it can be problematic for a customer to drill the
lower hole in the proper location so it aligns with the mounting post. Others have attempted

to provide some level of adjustment in the mounting post, such as described in U.S. Patent
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Nos. 7,290,808 and 7,281,301. However, these designs offer only limited flexibility in

adjusting the mounting post.

Summary

[0001] According to the present disclosure; assemblies, components and
methodologies are provided for mounting a door handle to a door that allows for adjustment
of a mounting post of a lower mounting plate to permit alignment with a hole in the door. In
illustrative embodiments, a grip of a door handle includes a lower mounting plate and a
mounting post that is coupled to the lower mounting plate to permit movement of the
mounting post relative to the lower mounting plate. The mounting post may include means
for connecting the lower mounting plate to the door, such as an aperture to receive a screw or
other fastener. A means for adjusting the position of the mounting post with respect to the
lower mounting plate are envisioned herein. The means for adjusting the mounting post may
permit movement of the mounting post in an up-and-down direction and in a side-to-side
direction within a recessed area of the lower mounting plate. The means for adjusting the
mounting post may further comprise a rotating arm that is pivotally connected to the lower
mounting plate and to which the mounting post is attached.

[0002] In some embodiments, a lower mounting plate may comprise a pivotable arm
that pivots about an axis of rotation defined by the connection point between the pivotable
arm and the lower mounting plate. A mounting post may be slidably connected to the
pivotable arm to permit (i) rotation of the mounting plate with the pivotable arm about the
axis of rotation and (i) movement of the mounting plate along the pivotable arm in a
direction toward or away from the axis of rotation. The pivotable arm may further comprise
a slot to receive the mounting post, and the mounting post may further include a portion that

engages with the slot of the pivotable arm to prevent rotation of the mounting post relative to
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the pivotable arm. The lower mounting plate may further comprise a retaining plate that adds
structural rigidity to the lower mounting plate. The retaining plate may be configured to
prevent interaction of the mounting post with the retaining plate upon movement of the
mounting post, or it may be configured to at least partially restrict movement of the mounting
post in relation to the lower mounting plate.

[0003] Additional features of the present disclosure will become apparent to those
skilled in the art upon consideration of illustrative embodiments exemplifying the best mode

of carrying out the disclosure as presently perceived.

Brief Description of the Drawings

[0005] The detailed description makes reference to the accompanying figures in
which:
[0006] Figure 1 is an exploded view of an example handleset according to an

embodiment of this disclosure;

[0007] Figure 2 is a rear view of an example lower mounting plate with an adjustable
mounting post according to an embodiment of this disclosure;

[0008] Figure 3 is a perspective view of an example rotating arm according to an

embodiment of this disclosure;

[0009] Figure 4 is a side cross-sectional view of the example rotating arm shown in
Figure 3;
[00010] Figure 5 is a perspective view of an example mounting post according to an

embodiment of this disclosure;
[00011] Figure 6 is a front view of the example mounting post shown in Figure 5;

[00012] Figure 7 is a side view of the example mounting post shown in Figure 5;
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[00013] Figure 8 is a rear perspective view of an example lower mounting plate with

an adjustable mounting post according to another embodiment of this disclosure;

[00014] Figure 9 is a rear view of the lower mounting plate shown in Figure 8;

[00015] Figure 10 is a perspective view of the example rotating arm shown in Figures
8 and 9; and

[00016] Figure 11 is a perspective view of the example retaining plate shown in

Figures 8 and 9.

Detailed Description of the Drawings

[00017] The figures and descriptions provided herein may have been simplified to
illustrate aspects that are relevant for a clear understanding of the herein described devices,
systems, and methods, while eliminating, for the purpose of clarity, other aspects that may be
found in typical devices, systems, and methods. Those of ordinary skill may recognize that
other elements and/or operations may be desirable and/or necessary to implement the devices,
systems, and methods described herein. Because such elements and operations are well
known in the art, and because they do not facilitate a better understanding of the present
disclosure, a discussion of such elements and operations may not be provided herein.
However, the present disclosure is deemed to inherently include all such elements, variations,
and modifications to the described aspects that would be known to those of ordinary skill in
the art.

PR3

[00018] References in the specification to “one embodiment,” “an embodiment,” “an
illustrative embodiment,” etc., indicate that the embodiment described may include a
particular feature, structure, or characteristic, but every embodiment may or may not

necessarily include that particular feature, structure, or characteristic. Moreover, such

phrases are not necessarily referring to the same embodiment. Further, when a particular
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feature, structure, or characteristic is described in connection with an embodiment, it is
submitted that it is within the knowledge of one skilled in the art to affect such feature,
structure, or characteristic in connection with other embodiments whether or not explicitly
described. Additionally, it should be appreciated that items included in a list in the form of
“at least one A, B, and C” can mean (A); (B); (C); (A and B); (A and C); (B and C); or (A, B,
and C). Similarly, items listed in the form of “at least one of A, B, or C” can mean (A); (B);
(O); (A and B); (A and C); (B and C); or (A, B, and C).

[00019] In the drawings, some structural or method features may be shown in specific
arrangements and/or orderings. However, it should be appreciated that such specific
arrangements and/or orderings may not be required. Rather, in some embodiments, such
features may be arranged in a different manner and/or order than shown in the illustrative
figures. Additionally, the inclusion of a structural or method feature in a particular figure is
not meant to imply that such feature is required in all embodiments and, in some
embodiments, may not be included or may be combined with other features.

[00020] Figure 1 shows an example handleset 10, which will also be called a door
handle herein. The handleset 10 is shown for purposes of example, but could be any style,
shape or size. As shown, the handleset 10 includes a grip 12 with a first end 14 and a second
end 16.

[00021] The first end 14 of the grip 12 is connected with a first mounting plate 18. As
shown, a thumb piece 20 extends through the first mounting plate 18 to engage a latch
assembly 22 for retracting a bolt 24 to open a door 26, as is understood in the industry.
Typically, the first mounting plate 18 would be mounted to or adjacent to a bore 28 in the
door 26. In the example shown in Figure 1, a door knob 30 would also be mounted to or
adjacent to the bore 28 in the door 26. The door knob 30 may include a torque blade

31configutred to rotate with the door knob 30 and also configured to engage with the latch
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assembly 22 for retracting the bolt 24 to open the door 26, as is understood in the industry.
As shown, the handleset 10 would be mounted on the exterior side 25 of the door 26 and the
door knob 30 would be mounted on the interior side 27 of the door 26.

[00022] The second end 16 of the grip 12 is connected with a second mounting plate
32. The second mounting plate 32 is mounted in or adjacent to a lower hole 34 in the door 26
on the exterior side 25 of the door 26. A fastener on the interior side 27 of the door 26
extends through the door 26 and attaches to a mounting post 36 (Figure 2) extending from the
second mounting plate 32. In the example shown, the fastener includes a screw 38 that
extends from the interior side 27 of the door 26 through the lower hole 34 and attaches with
the second mounting plate 32. As shown, a washer 40 could be provided with the screw 38,
and a cap 42 could be used to cover the head of the screw 38. The second mounting plate 32
is illustratively coplanar with the first mounting plate 18.

[00023] Figure 2 shows the rear portion of the second mounting plate 32 to reveal the
mounting post 36 extending from a rear side 33 of the second mounting plate 32 that abuts
against the exterior side 25 of the door 26. Figure 2 further illustrates a mounting post
adjustment assembly 44 extending from the rear side 33. As shown, the second mounting
plate 32 is attached to the second end 16 of the grip 12 using a fastener 43. In the
embodiment shown, the second mounting plate 32 includes a recessed portion 45 defined by
a side wall 46 of the second mounting plate 32 and the rear side 33. Although a rectangular
side wall 46 is shown for purposes of example, the side wall 46 could be any shape or size as
desired for the aesthetic design of the handleset 10. As shown, the mounting post 36 and the
mounting post adjustment assembly 44 is mounted in the recessed portion 45 of the second
mounting plate 32.

[00024] In the embodiment shown, the mounting post adjustment assembly 44 includes

a rotating arm 48 pivotally connected to the second mounting plate 32 via a fastener 50. As
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shown, the rotating arm 48 can rotate in a first direction 49 or a second direction 51 about the
fastener 50, which provides freedom of movement for mounting post 36 within the recessed
portion 45, as described herein. In an illustrative embodiment, the mounting post 36 may
experience up to approximately 1.86 inches of vertical movement (up and down) and/or up to
approximately 0.78 inches of horizontal (side-to-side) movement, although other
measurements are also envisioned herein. In the example shown, there is a raised area 52
extending away from the rear side 33 in the recessed portion 45 to which the rotating arm 48
is connected.

[00025] Referring also to Figures 3 and 4, there is shown an embodiment of the
rotating arm 48 with a planar mounting portion 54 with a hole 56 to receive the fastener 50.
As shown, a curved portion 58 extends from the mounting portion 54 to a planar mounting
post carrier 60. In this embodiment, the mounting portion 54 extends above the mounting
post carrier 60 due to the curved portion 58. As shown, the mounting post carrier 60 defines
a slot 62 dimensioned to receive the mounting post 36 and permit sliding of the mounting
post 36 therethrough. Specifically, the mounting post 36 is slidably connected to the
mounting post carrier 60 via the slot 62. This connection allows the mounting post 36 to
move within slot 62 along an axis represented by arrow 64 in Figure 2, which allows further
freedom of movement for the mounting post 36. As understood from the figures, the axis 64
will move when the rotating arm 48 rotates about the fastener 50.

[00026] As shown, the mounting post adjustment assembly 44 includes a bracket 66
connected to the second mounting plate 32 to increase the strength and rigidity. As shown,
the recessed portion 45 includes a first rib 68 and a second rib 70 on which the bracket 66 is
connected using fasteners 72. This suspends the bracket 66 above the recessed portion 45
and allows the mounting post carrier 60 to extend and move between the bracket 66 and the

rear side 33 of the second mounting plate 32. In various embodiments, the bracket 66
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includes a groove or opening 73 at least partially defined by a guide surface 74 of the bracket
66. The groove 73, in illustrative embodiments, may be sized and positioned to not obstruct
movement of the mounting post 36, so that movement of the mounting post 36 is limited only
by the rotating arm 48. Alternatively, the guide surface 74 may be configured to limit
movement of the mounting post 36 as it rotates with the rotating arm 48, thereby acting as a
guide for the location of the mounting post 36. In certain embodiments, the mounting post 36
may be constrained for movement only within the groove 73 of the bracket 66. For instance,
the groove 73 may limit the side-to-side movement of the mounting post 36 by providing a
surface upon which the shank 75 abuts against during movement. There may also be one or
more stop flanges 77 of the bracket 66 that limit the up-and-down movement of the mounting
post 36. However, the bracket 66 may be configured without the groove 73, guide surface
74, or stop flanges 77 such that the bracket does not restrict or limit movement of the
mounting post 36.

[00027] Referring now to Figures 2 and 5-7, the mounting post 36 includes a shank 75
with an opening 76, which could be a threaded opening, to receive the screw 38. The shank
75 extends from a head portion 78 that slides on ribs 80 extending from the recessed portion
45 as the mounting post 36 is adjusted. In illustrative embodiments, the head portion 78
engages or seats with a flat surface of the ribs 80 to be retained in the ribs 80. In various
embodiments, the parameter(s) of the ribs 80 permit up and down or side to side movement
of the mounting post 36. In various embodiments, the ribs 80 may be configured as tracks
that restrict or block side-to-side movement of the mounting post 36, although such restrict
may not occur in all embodiments. In the embodiment shown, the mounting post 36 includes
a slot-engaging portion 82 that is dimensioned to be received and/or retained in the slot 62 of
the rotating arm 48. In some embodiments, the slot-engaging portion 82 is shaped to restrict

rotation of the mounting post 36 with respect to the slot 62. For example, this can help
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prevent twisting of the mounting post 36 when inserting the screw 38. The slot-engaging
portion 82 has a generally rectangular cross-section in the example shown, but the slot-
engaging portion 82 could have a cross-section of any polygonal shape to restrict rotation of
the slot-engaging portion 82 with respect to the slot 62.

[00028] In operation, installation of the handleset 10 is more flexible by allowing
adjustment of the mounting post 36. The mounting post adjustment assembly 44 allows
freedom of movement for the mounting post 36 along two axes. The installer may move the
mounting post 36 closer to the grip 12 or further away from the grip 12 (i.e., up-and-down
movement) depending on the position of the lower hole 34. Likewise, in certain
embodiments, the installer can move the mounting post 36 transversely with respect to the
grip 12 (i.e., side-to-side movement) to adjust for the location of the lower hole 34.

[00029] Figure 8 shows the rear portion of the second mounting plate 32 with a
mounting post adjustment assembly 84 according to another embodiment. In the
embodiment shown, the mounting post adjustment assembly 84 includes a rotating arm 86
pivotally connected to the second mounting plate 32. In the embodiment shown, the rotating
arm includes an opening 87 (see Figure 10) dimensioned to receive and pivot about a fastener
50. As shown, the rotating arm 86 can rotate about the fastener 50 in a first direction 88 or a
second direction 90 (Figure 9), which provides freedom of movement for adjusting the
mounting post 36. The rotating arm 86 defines a slot 92 dimensioned to receive the mounting
post 36. The mounting post 36 is slidably connected to the rotating arm 86 via the slot 92. In
particular, the slot-engaging portion 82 of the mounting post 36 is slidable within the slot 92.
This connection allows the mounting post 36 to move within slot 92 along an axis
represented by arrow 94 in Figure 9, which allows freedom of movement for the mounting
post 36. With the pivoting of the rotating arm 86 about the fastener 50, and the slidable

movement in the slot 92, the mounting post 36 is adjustable about 2-axes. This allows the
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mounting post 36 to be adjusted both horizontally and vertically. Unlike the rotating arm 48,
the rotating arm 86 in the mounting post adjustment assembly 84 is planar in shape in the
embodiment shown.

[00030] In the embodiment shown in Figures 8 and 9, the mounting post adjustment
assembly 84 includes a retaining plate 96 connected to the second mounting plate 32 to
increase the strength and rigidity. As shown, the retaining plate 96 defines openings 100
(Figure 11) for receiving fasteners 50, 72. In this embodiment, the retaining plate 96 is
connected to the first rib 68, second rib 70, and a third rib 98 of the second mounting plate 32
using fasteners 72 and fastener 50, respectively. As shown, the retaining plate 96 may also
include an opening 102 that is dimensioned to receive a prong 104 extending from the second
mounting plate 32. The opening 102 receives the prong 104 as an alignment aid for aligning
the openings 100 with the ribs 68, 70, 98 for attaching the retaining plate 96 to the second
mounting plate 32. For example, a user could place the prong 104 through the opening 102
to hold the retaining plate 96 in place while the fasteners 50, 72 are installed. As shown, the
retaining plate 96 is suspended above the recessed portion 45 and away from the rear side 33
of the second mounting plate 32 to allow the rotating arm 86 to extend under the retaining
plate 96 and move within the recessed area 45. In the embodiment shown, the mounting post
retaining plate 96 retains the rotating arm 86 to prevent twisting during rotation.

[00031] In the embodiment shown, the retaining plate 96 includes a central opening
106. Preferably, the central opening 106 is sized to not obstruct movement with or otherwise
interact with the mounting post 36. In the embodiment shown, the slot 92 in the rotating arm
86 1s sized to limit movement of the mounting post 36 to prevent interaction between the
mounting post 36 and the retaining plate 96. Accordingly, in the embodiment shown, the
movement of the mounting post 36 is limited solely by the rotating arm 86 in this

embodiment. However, it is envisioned that the movement of the mounting post 36 may be

10
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limited by the central opening 106, or may be limited by both the slot 92 in the rotating arm
86 and the central opening 106 of the retaining plate 96. Alternatively still, movement of the
mounting post 36 may be at least partially restricted by a guide surface 91 that defines the
central opening 106 of the retaining plate 96. The present disclosure is not intended to be
limited in the size, shape, or functionality of the retaining plate 96.

EXAMPLES

[00032] Ilustrative examples of the door handle disclosed herein are provided below.
An embodiment of the door handle may include any one or more, and any combination of,
the examples described below.

[00033] Example 1 is a door handle including a grip having a first end and a second
end. The door handle includes a first mounting plate connected to the first end of the grip
and a second mounting plate connected to the second end of the grip. The second mounting
plate is substantially coplanar with the first mounting plate. The door handle further includes
a mounting post coupled to the second mounting plate configured to permit attachment of the
second mounting plate to a door. The door handle further includes means for adjusting a
position of the mounting post with respect to the second mounting plate, wherein the means
facilitates movement of the mounting post along at least two axes.

[00034] In Example 2, the subject matter of Example 1 is further configured in which
the means for adjusting movement of the mounting post allows movement of the mounting
post: (1) towards the first mounting plate, (2) away from the first mounting plate, and (3)
transversely with respect to a longitudinal axis of the grip.

[00035] In Example 3, the subject matter of Example 1 is further configured in which
the means for adjusting movement of the mounting post allows rotational movement of the

mounting post about an axis of rotation.

11
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[00036] In Example 4, the subject matter of Example 1 is further configured in which
the means for adjusting movement of the mounting post restricts movement of the mounting
post along the at least two axes.

[00037] In Example 5, the subject matter of Example 1 is further configured in which
the mounting post includes an opening configured to receive a fastener.

[00038] In Example 6, the subject matter of Example 1 is further configured in which
the means for adjusting movement of the mounting post includes a rotating arm pivotally
connected to the second mounting plate to rotate about an axis of rotation.

[00039] In Example 7, the subject matter of Example 6 is further configured in which
the mounting post is connected with the rotating arm.

[00040] In Example 8, the subject matter of Example 7 is further configured in which
the mounting post rotates about the axis of rotation with rotation of the rotating arm.

[00041] In Example 9, the subject matter of Example 7 is further configured in which
the mounting post is slidably connected to the rotating arm.

[00042] In Example 10, the subject matter of Example 9 is further configured in which
the rotating arm defines a slot into which the mounting post extends, and the mounting post
includes a slot-engaging portion that is dimensioned to be received within the slot.

[00043] In Example 11, the subject matter of Example 10 is further configured in
which the slot-engaging portion is shaped to restrict rotation of the mounting post in relation
to the slot.

[00044] In Example 12, the subject matter of Example 7 is further configured to
include a retaining plate mounted to the second mounting plate to increase structural rigidity.
[00045] In Example 13, the subject matter of Example 12 is further configured in
which at least a portion of the rotating arm extends between the retaining plate and the second

mounting plate.

12
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[00046] Example 14 is a door handle with a grip having a first end and a second end.
The door handle includes a first mounting plate connected to the first end of the grip and a
second mounting plate connected to the second end of the grip such that the second mounting
plate is substantially coplanar with the first mounting plate and including a recessed area.
The door handle includes a mounting post for attaching the second mounting plate to a door.
A rotating arm is provided that is pivotally connected to the second mounting plate and
pivotable in the recessed area. The mounting post is slidably connected to the rotating arm.
[00047] In Example 15, the subject matter of Example 14 is further configured in
which the rotating arm defines a slot into which the mounting post extends.

[00048] In Example 16, the subject matter of Example 15 is further configured in
which the mounting post includes a slot-engaging portion that is dimensioned to be received
within the slot of the rotating arm.

[00049] In Example 17, the subject matter of Example 16 is further configured in
which the slot-engaging portion is shaped to restrict rotation of the mounting post in relation
to the slot of the rotating arm.

[00050] In Example 18, the subject matter of Example 15 is further configured with a
retaining plate mounted to the second mounting plate to increase structural rigidity.

[00051] In Example 19, the subject matter of Example 14 is further configured to
include a retaining plate mounted to the second mounting plate, the retaining plate formed to
include a groove or opening that the mounting post at least partially extends through.

[00052] Example 20 is a method of installing a door handle. The method comprising
the steps of: providing a door handle with a grip having a first end and a second end, a first
mounting plate connected to the first end of the grip, a second mounting plate connected to
the second end of the grip, and a mounting post connected to the second mounting plate for

attaching the second mounting plate to a door; aligning the mounting post with a hole in a

13
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door by adjusting a position of the mounting post with respect to the second mounting plate

along at least two axes; and connecting the door handle to the door.

14
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We Claim:
1. A door handle comprising:

a grip having a first end and a second end;

a first mounting plate connected to the first end of the grip;

a second mounting plate connected to the second end of the grip, the second mounting
plate being substantially coplanar with the first mounting plate;

a mounting post coupled to the second mounting plate configured to permit
attachment of the second mounting plate to a door; and

means for adjusting a position of the mounting post with respect to the second
mounting plate, wherein the means facilitates movement of the mounting post along at least

two axes.

2. The door handle of claim 1, wherein the means for adjusting movement of the
mounting post allows movement of the mounting post: (1) towards the first mounting plate,
(2) away from the first mounting plate, and (3) transversely with respect to a longitudinal axis

of the grip.

3. The door handle of claim 1, wherein the means for adjusting movement of the

mounting post allows rotational movement of the mounting post about an axis of rotation.

4. The door handle of claim 1, wherein the means for adjusting movement of the

mounting post restricts movement of the mounting post along the at least two axes.

5. The door handle of claim 1, wherein the mounting post includes an opening

configured to receive a fastener.

15



WO 2017/165355 PCT/US2017/023320

6. The door handle of claim 1, wherein the means for adjusting movement of the
mounting post includes a rotating arm pivotally connected to the second mounting plate to

rotate about an axis of rotation.

7. The door handle of claim 6, wherein the mounting post is connected with the rotating
arm.
8. The door handle of claim 7, wherein the mounting post rotates about the axis of

rotation with rotation of the rotating arm.

9. The door handle of claim 7, wherein the mounting post is slidably connected to the

rotating arm.

10. The door handle of claim 9, wherein the rotating arm defines a slot into which the

mounting post extends, and the mounting post includes a slot-engaging portion that is

dimensioned to be received within the slot.

11. The door handle of claim 10, wherein the slot-engaging portion is shaped to restrict

rotation of the mounting post in relation to the slot.

12. The door handle of claim 7, further comprising a retaining plate mounted to the

second mounting plate to increase structural rigidity.

16
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13. The door handle of claim 12, wherein at least a portion of the rotating arm extends

between the retaining plate and the second mounting plate.

14. A door handle comprising:

a grip having a first end and a second end;

a first mounting plate connected to the first end of the grip;

a second mounting plate connected to the second end of the grip, the second mounting
plate being substantially coplanar with the first mounting plate and including a recessed area;

a mounting post for attaching the second mounting plate to a door;

a rotating arm pivotally connected to the second mounting plate and pivotable in the
recessed area; and

wherein the mounting post is slidably connected to the rotating arm.

15. The door handle of claim 14, wherein the rotating arm defines a slot into which the

mounting post extends.

16. The door handle of claim 15, wherein the mounting post includes a slot-engaging

portion that is dimensioned to be received within the slot of the rotating arm.

17. The door handle of claim 16, wherein the slot-engaging portion is shaped to restrict

rotation of the mounting post in relation to the slot of the rotating arm.

18. The door handle of claim 14, further comprising a retaining plate mounted to the
second mounting plate, the retaining plate formed to include a groove or opening that the

mounting post at least partially extends through.

17



WO 2017/165355 PCT/US2017/023320

19. The door handle of claim 18, wherein a portion of the retaining plate is capable of at

least partially restricting movement of the mounting post.

20. A method of installing a door handle to a door, the method comprising the steps of:

providing a door handle with a grip having a first end and a second end, a first
mounting plate connected to the first end of the grip, a second mounting plate connected to
the second end of the grip, and a mounting post coupled to the second mounting plate for
attaching the second mounting plate to a door;

aligning the mounting post with a hole in the door by adjusting a position of the
mounting post with respect to the second mounting plate along at least two axes of
movement; and

connecting the door handle to the door.
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