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Title: DOOR CLOSER POWER ADJUSTMENT

(57) Abstract: An exemplary door closer has an adjustable size and includes a rotatable member operable to adjust the size and an

indicator mechanism configured to indicate the current size. The indicator mechanism includes a cover mounted to a housing of the door
closer and a dial rotatably mounted to the cover. The dial is engaged with the rotatable member such that the dial rotates in response
to rotation of the rotatable member. The cover includes an indicating region, and the dial includes a display surface including indicia
relating to the sizes of the door closer. The display surface is non-perpendicular to the rotational axis of the rotatable member. When
the door closer has been adjusted to a particular size, indicia relating to the particular size are indicated by the indicating region.



WO 2020/163859 PCT/US2020/017474

DOOR CLOSER POWER ADJUSTMENT

TECHNICAL FIELD

[0001] The present disclosure generally relates to adjustable closers, and more particularly but

not exclusively relates to adjustable door closers.

BACKGROUND

[0002] Door closers are typically installed to doors to provide a closing force that biases the door
to a closed position. The strength of the closing force corresponds to the “size” of the door
closer, which is typically measured on a scale of one to six. Certain existing door closers include
mechanisms by which the closing force can be adjusted to adjust the size of the door closer.
While certain existing closers include visual indicators that indicate the strength of the closing
force, many such indicators suffer from certain drawbacks, such as those related to visibility of
the indicator. For these reasons among others, there remains a need for further improvements in

this technological field.

SUMMARY

[0003] An exemplary door closer has an adjustable size and includes a rotatable member
operable to adjust the size and an indicator mechanism configured to indicate the current size.
The indicator mechanism includes a cover mounted to a housing of the door closer and a dial
rotatably mounted to the cover. The dial is engaged with the rotatable member such that the dial
rotates in response to rotation of the rotatable member. The cover includes an indicating region,
and the dial includes a display surface including indicia relating to the sizes of the door closer.
The display surface is non-perpendicular to the rotational axis of the rotatable member. When
the door closer has been adjusted to a particular size, indicia relating to the particular size are
indicated by the indicating region. Further embodiments, forms, features, and aspects of the

present application shall become apparent from the description and figures provided herewith.
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BRIEF DESCRIPTION OF THE FIGURES

[0004] FIG. 1 is a perspective view of a door closer including an indicator mechanism according
to certain embodiments.

[0005] FIG. 2 is a cross-sectional illustration of the door closer illustrated.

[0006] FIGS. 3 and 4 are exploded assembly views of the indicator mechanism.

[0007] FIG. 5 is a perspective illustration of a portion of the door closer including the indicator
mechanism.

[0008] FIG. 6 is a cross-sectional illustration of the indicator mechanism.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0009] Although the concepts of the present disclosure are susceptible to various modifications
and alternative forms, specific embodiments have been shown by way of example in the
drawings and will be described herein in detail. It should be understood, however, that there is
no intent to limit the concepts of the present disclosure to the particular forms disclosed, but on
the contrary, the intention is to cover all modifications, equivalents, and alternatives consistent
with the present disclosure and the appended claims.

[0010] 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. It should further be appreciated that although reference to a
“preferred” component or feature may indicate the desirability of a particular component or
feature with respect to an embodiment, the disclosure is not so limiting with respect to other
embodiments, which may omit such a component or feature. Further, when a particular 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 implement such feature, structure, or
characteristic in connection with other embodiments whether or not explicitly described.

[0011] Additionally, it should be appreciated that items included in a list in the form of “at least
one of A, B, and C” can mean (A); (B); (C); (A and B); (B and C); (A 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); (C); (A and
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B); (B and C); (A and C); or (A, B, and C). Further, with respect to the claims, the use of words
and phrases such as “a,” “an,” “at least one,” and/or “at least one portion” should not be
interpreted so as to be limiting to only one such element unless specifically stated to the contrary,
and the use of phrases such as “at least a portion” and/or “a portion” should be interpreted as
encompassing both embodiments including only a portion of such element and embodiments
including the entirety of such element unless specifically stated to the contrary.

[0012] 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 unless
indicated to the contrary. 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.

[0013] With reference to FIGS. 1 and 2, illustrated therein is a door closer 100 according to
certain embodiments. The door closer 100 includes a housing 110, a rack and pinion assembly
120 mounted in the housing 110, a spring assembly 130 engaged with the rack and pinion
assembly 120, a force adjustment mechanism 140 operable to adjust the biasing force provided
by the spring assembly 130, and an indicator mechanism 200 according to certain embodiments.
As described herein, the size of the door closer 100 can be adjusted by manipulating the force
adjustment mechanism 140, and the indicator mechanism 200 is configured to display indicia
related to the size of the door closer 100.

[0014] The housing 110 extends along a longitudinal axis 111 between a first end 112 and an
opposite second end 114. The first end 112 includes a first end cap 113, and the second end 114
includes a second end cap 115. As described herein, the indicator mechanism 200 is mounted to
the housing 110 adjacent the second end cap 115. In certain forms, the end cap 115 may be a
separate piece that is screwed into second end, while in other embodiments the end cap 115 may
be integrally formed with the housing 110.

[0015] The rack and pinion assembly 120 includes a piston 122 having a rack 123 defined
thereon, and a pinion 124 engaged with the rack 123 such that linear movement of the piston 122
is correlated with rotation of the pinion 124. A door control arm is connected to the pinion 124

such that opening of the door causes rotation of the pinion 124 in a door-opening direction,
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thereby causing linear movement of the piston 122 in a corresponding opening direction (to the
right in FIG. 2). Conversely, closing of the door causes rotation of the pinion 124 in a door-
closing direction, thereby causing linear movement of the piston 124 in a corresponding closing
direction (to the left in FIG. 2).

[0016] The spring assembly 130 includes one or more springs 132, each of which has a first end
engaged with the piston 122 and a second end engaged with an anchor plate 142 of the force
adjustment mechanism 140 such that the springs 132 are captured between the piston 122 and the
anchor plate 142. While two springs 132 are illustrated, it is also contemplated that the spring
assembly 130 may include more or fewer springs 132. Movement of the piston 122 in the
opening direction compresses the springs 132, thereby storing mechanical energy in the springs
132. As aresult, the springs 132 exert a closing force on the piston 122, thereby urging the
pinion 124 in the closing direction, which is opposite the opening direction. When the door
becomes free to return to its closed position, the springs 132 release the stored mechanical
energy by expanding, thereby driving the piston 122 in the closing direction. As a result, the
rack 123 drives the pinion 124 to rotate in a door-closing direction opposite the door-opening
direction, thereby causing the door control arm to return the door toward its closed position.

[0017] The force adjustment mechanism 140 includes the anchor plate 142, and further includes
an adjustment screw 144 that is rotatably mounted to the second end cap 115 such that a head
145 of the adjustment screw 144 is accessible from outside the housing 110. The adjustment
screw 144 is engaged with the anchor plate 142 such that rotation of the screw 144 in opposite
directions linearly drives the anchor plate 142 along the longitudinal axis 111 of the housing 110,
thereby adjusting the amount by which the springs 132 are preloaded. As will be appreciated,
the closing force exerted by the spring assembly 130 depends in part upon the amount of
preloading applied to the springs 132, which in turn depends upon the position of the anchor
plate 142 within the housing 110. Thus, the closing force provided by the closer 100 can be
adjusted by rotating the adjustment screw 144 to drive the anchor plate 142 back and forth within
the housing 110. As described herein, the indicator mechanism 200 is configured to provide a
visual indication relating to the amount by which the springs 132 are preloaded.

[0018] With additional reference to FIGS. 3 and 4, the indicator mechanism 200 generally
includes a cover 210, a dial 220 rotatably mounted in the cover 210, a gear system 230 engaged

between the dial 220 and the force adjustment mechanism 140, and a cap 240 mounted to the
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cover 210. As described herein, the indicator mechanism 200 selectively displays indicia
relating to the preloading of the spring assembly 130 to facilitate adjustment of the closer 100
between a plurality of sizes.

[0019] With additional reference to FIGS. 5 and 6, the cover 210 is mounted to the second end
114 of the housing 110, and generally includes an end wall 212, a radially-outer wall 214
extending from the edges of the end wall 212, and a coupling portion 216 extending from the
radially-outer wall 214. The end wall 212 includes an aperture 213 in which the cap 240 is
seated. The radially-outer wall 214 is non-perpendicular to the longitudinal axis 111, and in the
illustrated form defines an oblique angle 6214 relative to the longitudinal axis 111 such that the
wall 214 is generally frustoconical. It is also contemplated that the wall 214 may be parallel to
the longitudinal axis 111 such that the radially-outer wall 214 is substantially annular. The
radially-outer wall 214 defines a window 215 through which a portion of the dial 220 is visible,
thereby defining a displayed portion 225 of the dial 220. The coupling portion 216 is matingly
engaged with the end cap 115 to secure the cover 210 to the second end 114 of the housing 110.
For example, the coupling portion 216 may include snap fit features 211 that engage corners of
the end cap 115 to releasably mount the cover 210 to the second end 114. The cover 210 may
further include an indicator 218 formed adjacent the window 215 and operable to selectively
align with indicia 226 on the dial 220 to indicate the current size of the closer 100. The window
215 and the indicator 218 may be considered to define an indicating region 217.

[0020] The dial 220 is mounted in the cover 210 for rotation about a rotational axis 221, which
in the illustrated form is coincident with the longitudinal axis 111. The dial 220 has a generally
annular inner surface 222 and a radially-outer display surface 224. The inner surface 222 faces
the rotational axis 221 and is toothed to define a ring gear 223 that interfaces with the gear
system 230. In certain forms, the gear system 230 may be considered to include the ring gear
223. The display surface 224 is non-perpendicular to the rotational axis 221, and in the
illustrated form defines an oblique angle 6224 relative to the rotational axis 221. As a result, the
display surface 224 is frustoconical, and partially defines the dial 220 as a frustoconical dial 220.
The oblique angles 6214, 6224 may be substantially similar to one another such that the radial
wall 214 substantially conforms to the display surface 224. While other angles are contemplated,

in certain forms, the oblique angles 06214, 6224 may each be in the range of 30° to 60°. In other
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embodiments, the display surface 224 may be parallel to the rotational axis 221 such that the
display surface 224 is annular, thereby defining the dial 220 as an annular dial.

[0021] The display surface 224 includes a displayed portion 225 (FIG. 5), which is aligned with
the window 215 such that the displayed portion 225 is visible via the window 215. The display
surface 224 further includes one or more indicia 226, which, as described herein, relate to the
size of the closer 100, and therefore to the preloading of the spring assembly 130. As will be
appreciated, rotation of the dial 220 relative to the cover 210 alters which portion of the display
surface 224 is visible via the window 215, thereby altering which portion of the display surface
224 constitutes the displayed portion 225. Thus, rotating the dial 220 relative to the cover 210
alters which if any of the indicia 226 is provided within the displayed portion 225.

[0022] The gear system 230 is configured to cause rotation of the dial 220 in response to rotation
of the cap 240, and in the illustrated form includes a transmission gear 232. The transmission
gear 232 is mounted to a post 219 of the cover 210, and is meshed with the ring gear 223 such
that rotation of the gear 232 causes a corresponding rotation of the dial 220. As described
herein, the gear 232 is also operable to engage a tooth 243 formed on the cap 240. In certain
forms, the gear system 230 may be considered to include the ring gear 223 and/or the tooth 243.
While the illustrated gear system 230 includes one transmission gear 232, it is also contemplated
that more or transmission gears may be utilized. In certain forms, the transmission gear 232 may
be omitted, and the tooth 243 may be operable to directly engage the ring gear 223.

[0023] The cap 240 is rotatably mounted to the cover 210 and is rotationally coupled with the
head 145 of the adjustment screw 144. In certain forms, the cap 240 may be formed of plastic,
and may be press-fit to the head 145 to rotationally couple the cap 240 with the screw 144. The
cap 240 includes an annular wall 242 that receives the screw head 145 and a flange 244 that is
seated on the outer side of the cover 210. Protruding from the annular wall 242 is at least one
gear tooth 243 operable to engage the transmission gear 232 such that rotation of the cap 240
through a full 360° rotation causes at least some rotation of the gear system 230, thereby rotating
the dial 220. The flange 244 may include indicia 245 relating to the adjustment mechanism 140.
For example, the indicia 245 may indicate that turning the adjustment screw 144 in a first
direction increases the size of the closer 100 (i.e., by increasing the preload of the spring

assembly 130) and/or that turning the adjustment screw 144 in a second direction opposite the
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first direction decreases the size of the closer 100 (i.e., by decreasing the preload of the spring
assembly 130).

[0024] During an adjustment operation, the closer 100 begins at an initial size, and the indicia
226 relating to the initial size is displayed in the displayed portion 225 of the dial 220. For
example, the initial size of the closer 100 may be the three size, and the displayed indicia 226
may be “3”. In order to adjust the size, the user engages an appropriate tool (e.g., a hex key)
with the head 145 of the adjustment screw 144 and rotates the adjustment screw 144 in a selected
direction. For example, the user may rotate the adjustment screw 144 in the first direction to
increase the size of the closer 100. Such rotation of the adjustment screw 144 drives the anchor
plate 142 to further compress the spring assembly 130, thereby increasing the preloading of the
spring assembly 130. Rotation of the adjustment screw 144 also causes a corresponding rotation
of the cap 240, thereby causing the gear assembly 230 to rotate the dial 220.

[0025] As the dial 220 rotates, the portion of the dial 220 that is displayed as the displayed
portion 225 alters. More particularly, the indicia 226 relating to the initial size of the closer 100
moves out of the displayed portion 225, and the indicia 226 relating to the new size of the closer
100 (e.g., the four size) enters the displayed portion 225. Continued rotation of the adjustment
screw 144 causes the new indicia 226 to align with the indicator 218, thereby indicating that the
closer 100 has been adjusted to the new size (in the illustrated example, the four size).

[0026] As should be evident from the foregoing, when the door closer 100 is of a particular size,
the appropriate one of the indicia 226 is indicated by the indicating region 217. More
particularly, the appropriate one of the indicia 226 is aligned with the window 215 and the
indicator arrow 218 such that the indicia 226 is visible via the window 215 and the indicator
arrow 218 points at the indicium 226. In certain forms, the indicating region 217 may include
only one of the window 215 or the indicator arrow 218, or may include additional or alternative
features not specifically described herein.

[0027] Those skilled in the art will readily appreciate that the indicator mechanism 200
described herein provides certain advantages over prior art indicator mechanisms. For example,
certain existing indicator mechanisms include a dial having a display that is perpendicular to the
longitudinal axis. Such perpendicular display surfaces may be more difficult to view when
performing an adjusting process, which may cause the user to crane his or her neck in an

uncomfortable manner when attempting to view the display surface. In contrast, the display
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surface 224 of the illustrated embodiment is oblique to the longitudinal axis, thereby facilitating
viewing of the indicium 226 in the displayed region 225 during the adjustment process. In
certain embodiments, the colors of the adjustment mechanism 200 may further increase the
visibility of the displayed indicium 226. For example, the display surface 224 and the indicia
226 may be of contrasting colors.

[0028] While the invention has been illustrated and described in detail in the drawings and
foregoing description, the same is to be considered as illustrative and not restrictive in character,
it being understood that only the preferred embodiments have been shown and described and that
all changes and modifications that come within the spirit of the inventions are desired to be
protected.

[0029] It should be understood that while the use of words such as preferable, preferably,
preferred or more preferred utilized in the description above indicate that the feature so described
may be more desirable, it nonetheless may not be necessary and embodiments lacking the same
may be contemplated as within the scope of the invention, the scope being defined by the claims
that follow. In reading the claims, it is intended that when words such as “a,” “an,” “at least
one,” or “at least one portion” are used there is no intention to limit the claim to only one item
unless specifically stated to the contrary in the claim. When the language “at least a portion”
and/or “a portion” is used the item can include a portion and/or the entire item unless specifically

stated to the contrary.
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WHAT IS CLAIMED IS:

1. A door closer, comprising:

a housing having a first end and an opposite second end, the housing defining a
longitudinal axis extending between the first end and the second end,

a piston mounted in the housing for reciprocal movement along the longitudinal axis, the
piston defining a rack;

a pinion rotatably mounted to the housing and engaged with the rack;

an anchor plate mounted in the housing for movement along the longitudinal axis;

a spring captured between the piston and the anchor plate;

an adjustment screw rotatably mounted to the first end of the housing and engaged with
the anchor plate such that rotation of the adjustment screw moves the anchor plate along the
longitudinal axis to adjust a preloading of the spring;

a cover mounted to the first end of the housing, the cover including a window formed in a
radially outer wall thereof;

a dial including a display surface, wherein the display surface is arranged non-
perpendicular to the longitudinal axis, wherein the display surface includes at least one indicium
relating to the preloading of the spring, and wherein the display surface includes a displayed
portion aligned with the window such that the displayed portion is visible via the window; and

a gear assembly connecting the adjustment screw and the dial such that rotation of the
adjustment screw rotates the dial to selectively place the at least one indicium in the displayed

portion.

2. The door closer of claim 1, wherein the at least one indicium comprises a plurality
of indicia;

wherein each indicium corresponds to a respective value of the preloading of the spring;
and

wherein the gear assembly is configured to rotate the dial such that the displayed portion

includes the indicium corresponding to a current value of the preloading of the spring.

3. The door closer of claim 1 or claim 2, wherein the display surface extends at an

oblique angle relative to the longitudinal axis.
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4. The door closer of claim 3, wherein the radially outer wall of the cover extends at

the oblique angle relative to the longitudinal axis and conforms to the display surface.

5. The door closer of claim 3 or claim 4, wherein the oblique angle is between 30°
and 60°.

6. The door closer of any of the preceding claims, wherein the display surface is
frustoconical.

7. The door closer of any of the preceding claims, wherein the radially outer wall of

the cover is frustoconical and conforms to the display surface.

8. The door closer of any of the preceding claims, wherein the cover further

comprises at least one snap feature engaged with an end cap of the housing.

9. The door closer of any of the preceding claims, wherein the cover further
comprises an indicator aligned with the window; and
wherein when the indicium is aligned with the indicator, and wherein the preloading of

the spring corresponds to the indicium.

10. An indicator mechanism for a door closer having a preloaded spring and an
adjustment screw operable to adjust a preloading of the spring, the indicator mechanism
comprising:

a cover configured for mounting to the housing, the cover including a window formed in
a radially outer wall thereof;

a dial mounted in the cover for rotation about a longitudinal axis, the dial including a
display surface arranged non-perpendicular to the longitudinal axis, wherein the display surface
includes at least one indicium relating to the preloading of the spring, and wherein the display
surface includes a displayed portion aligned with the window such that the displayed portion is
visible via the window; and

a gear assembly operable to connect the adjustment screw and the dial such that rotation
of the adjustment screw rotates the dial to selectively place the at least one indicium in the

displayed portion of the dial.

10
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11. The indicator mechanism of claim 10, wherein the display surface defines an

oblique angle relative to the longitudinal axis.

12. The indicator mechanism of claim 11, wherein the oblique angle is in the range of
30° to 60°.
13. The indicator mechanism of any of claims 10-12, further comprising an indicator

arrow adjacent the window.

14.  The indicator mechanism of any of claims 10-13, wherein the radially outer wall

is non-perpendicular to the longitudinal axis and conforms to the display surface.

15.  The indicator mechanism of any of claims 10-14, wherein the cover includes at

least one snap-fit feature configured to engage an end of the door closer.

16. A door closer having an adjustable size, the door closer comprising:

an adjustment mechanism operable to adjust the door closer between a plurality of sizes
including a first size and a second size, wherein the adjustment mechanism comprises a rotatable
member operable to rotate about a longitudinal axis, wherein the rotatable member is configured
to increase the adjustable size when rotated about the longitudinal axis in a first direction, and
wherein the rotatable member is configured to decrease the adjustable size when rotated about
the longitudinal axis in a second direction opposite the first direction;

a cover mounted to a body of the door closer and including an indicating region; and

a dial rotatably mounted in the cover, the dial comprising a display surface that is non-
perpendicular to the longitudinal axis, the display surface comprising a first indicium relating to
the first size and a second indicium relating to the second size;

wherein the dial is engaged with the rotatable member such that the rotatable member is
operable to rotate the dial;

wherein the door closer has the first size when the first indicium is aligned with the
indicating region; and

wherein the door closer has the second size when the second indicium is aligned with the

indicating region.

11
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17. The door closer of claim 16, wherein the indicating region comprises a window

through which the first indicium and the second indicium are selectively displayed.

18. The door closer of claim 16 or claim 17, wherein the indicating region comprises
an arrow.
19. The door closer of any of claims 16-18, wherein the display surface defines an

oblique angle relative to the longitudinal axis.

20. The door closer of claim 19, wherein the oblique angle is in the range of 30° to
60°.

12
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