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ABSTRACT OF THE DISCLOSURE

[0037] An apparatus for adjusting the force in a door operator or closer includes a tube
rotatable about a longitudinal axis and a coil spring therein connected to door
operator/closer. A fixed adjusting screw extends along the longitudinal axis of the housing
through the coil spring and a spring collar is threaded onto the adjusting screw and rotatable
with the tube. The spring collar bears on the distal end of the spring to vary the spring
compression upon rotation of the housing and thereby vary force applied by the door
operator or closer. The housing has an opening though which the spring is visible, and the
tube has markings indicating the degree of spring compression. An indicator is moveable

along and visible outside the housing to indicate the compression of the spring.



APPARATUS AND METHOD FOR ROTATING TUBE ADJUSTMENT
AND VISUALLY INDICATING SPRING FORCE
IN ADOOR OPERATOR OR CLOSER

Background of the Invention

1. Field of the Invention

[0001] The present invention is directed to door or window closers and openers, and

apparatus to adjust the force applied to close a door.

2. Description of Related Art
[0002] Door or window closers or operators may utilize a compression spring to apply force
to close the door or window. As utilized herein, the term door also includes a window that is

stmilarly operated, c¢.g., by pivoting movement on a pivot or hinge.

[0003] An embodiment of a typical prior art door closer 120 1s shown in Fig. 1 and includes
a closer housing 122 that in part defines a substantially cylindrical reservoir 124, a piston
126 and compression spring 130 biased against the piston 126. A rack 38 is attached to the
piston 26. The rack 38 1s driven by a pinion 140 through engagement with the teeth 42 of the
pinion 140. The pinion 140 1s connected to a closer arm assembly (not shown) for operably
coupling the door closer 120 to a door. Fig. 1 shows the door closer 120 1n a position
corresponding to a closed door. As the door is opened, the pinion 140 rotates in an initial
direction, transporting the rack 138 and consequently sliding the piston 126 to the right as
shown 1n Fig. 1. The compression spring 130 urges the piston 126 and rack 38 to the left in
Fig. 1. When the force of the compression spring 130 overcomes the input force from the
door and pinion 140 such as when the door is released, the compression spring 130 will force
the piston 126 to the left in Fig. 1, and the pinion 140 will rotate in a direction opposite the

initial direction and the door closer 120 will act to close the door.

CA 2907238 2018-08-13



CA 02907238 2015-10-02

%

[0004] The spring in a door closer or operator indirectly applies force to the door in the
closing direction. The amount of spring force or tension i1s determined by the geometry of

the spring and the amount of preload applied by compressing the spring from its static
- length. Presently, adjusting the spring setting in closers is often done with an adjusting
screw using a tool to turn the adjusting screw. U.S. Patent No. 8,732,905 discloses an

example of a door or window closer using an adjusting screw that has an external end that is

turned by a nut, knob or socket.

[0005] Determining the spring force setting of a closer or operator on a door is typically done
by counting the number of turns on the spring adjust screw on the closer. However, there is no
indication of the current spring preload prior to adjustment or after past adjustments unless
documented. It must then be checked by measuring the force on the door. It would be

beneficial to the installers to be able to visually tell where the spring force is set while

installing the closer.

[0006] Tools are typically required to make these adjustments. It would be easier for the
1nstallers or maintenance people to be able to set or adjust the spring pressure without the use

of tools.

Summary of the Invention
[0007] Bearing in mind the problems and deficiencies of the prior art, it is therefore an

object of the present invention to provide an improved apparatus to adjust the force applied

to close a door.

[0008] It is another object of the present invention to provide a visual means of viewing the

actual direct position and setting of the spring in a door operator or closer.

[0009] A further object of the invention is to provide a door operator or closer that permits

the installer or user to set the spring force setting by hand, without the use of a tool.
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[0010] Still other objects and advantages of the invention will in part be obvious and will in

part be apparent from the specification.

[0011] The above and other objccts, which will be apparent to those skilled in the art, are
achieved in the present invention which is directed to an apparatus for adjusting the force in
a door operator or closer for closing a door comprising a housing rotatable about a
longitudinal axis and a spring within the housing and connected to door operator or closer.
Compression of the spring operates to vary force applied by the door operator or closer. The
apparatus furthcr compriscs an adjusting screw extending along the longitudinal axis of the
housing and a spring collar threaded onto the adjusting screw and rotatable with the housing.
The spring collar bears on the spring to vary the spring compression upon rotation of the

housing and thercby vary force applied by the door operator or closer.

[0012] The spring collar may bear against the spring collar end distal from the door operator

or closer. The spring may be a coil spring and the adjusting screw may extend through the
coil spring. The adjusting screw may not turn or move upon rotation of the tube or spring

collar.

[0013] The housing may have an opening though which the spring is visible. The tube may
have one or morc markings therecon the indicating the degree of spring compression. The

apparatus may further include an indicator moveable along and visible outside the housing to

indicate the compression of the spring.

[0014] The housing may be a tube coaxially disposed about the longitudinal axis. The tube
may have a slot extending longitudinally along a wall of the tube, and the spring collar may
have a tab extending into the tube slot. The tube slot permits the tab and spring collar to

move longitudinally with respect to the tube while preventing the tab and spring collar from
rotation as the tube is rotated. The spring collar tab may be adapted to move longitzidinally

along the slot as the tube i1s rotated, and the spring collar tab may be at least partially visible

through the slot to indicate the compression of the spring.
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[0015] In a related aspect, the present invention is directed to a method of adjusting the force
in a door operator or closer for closing a door comprising providing a housing rotatable
about a longitudinal axis, a spring within the tube and connected to door operator or closer
and a spring collar rotatable with the housing. The spring collar bears on the spring. The
method further includes rotating the housing to vary compression of the spring, thereby

varying force applied by the door operator or closer to close the door.

[0016] There may be further included an adjusting screw extending along the longitudinal

axi1s of the housing, and the spring collar may be threaded onto the adjusting screw.

[0017] The housing may be rotated clockwise or counterclockwisc to increase or decrease

the spring compression and the force applied by the door operator or closer. The housing
may be rotated without the use of a tool. . The housing may be a tube coaxially disposed

about the longitudinal axis and of a diameter permitting it to be rotated by hand.

[0018] The present invention in another aspect provides an apparatus for adjusting the force
in a door operator or closer for closing a door comprising a housing having a sidewall with
an opening therein and a spring within the housing and connected to door operator or closer.
The spring is compressible to different positions to vary force applied by the door operator or

closer. The position of the spring is viewable ifrom the exterior of the housing through the

sidewall opening.

[0019] The housing may be rotatable about a longitudinal axis and may further include an
adjusting screw extending along the longitudinal axis of the housing and a spring collar
threaded onto the adjusting screw and rotatable with the housing. The spring collar bears on
the spring to vary the spring compression upon rotation of the housing and thereby vary
force applied by the door operator or closer. At least a portion of the spring collar may be

viewable from the exterior of the housing through the sidewall opening.

10020] In another related aspect the prcsent invention provides a method of adjusting the

force in a door operator or closer for closing a door comprising providing an apparatus for
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adjusting the force in a door operator or closer for closing a door as described above. The
method includes compressing the spring to a desired position to apply a desired force to the
door operator or closer and viewing the position of the spring from the exterior of the
housing through the sidewall opening. The method may also include rotating the housing to
extend the spring to the desired position to apply the desired force to the door operator or

closer.

[0021] The spring collar may have a tab extending into the opening in the housing sidewall,
with the spring collar tab being adapted to move longitudinally along the opening in the
housing sidewall as the housing is rotated. The spring collar tab may be at least partially
visible through the opening in the housing sidewall to indicate the compression of the spring.
The method may further include viewing the pos:.ition of the spring collar tab from the
exterior of the housing through the sidewall opening to determine the position of the spring

and the force applied by the spring to the door operator or closer.

Brief Description of the Drawings

[0022] The features of the invention believed to be novel and the elements characteristic of
the invention are set forth with particularity in the appended claims. The figures are for
1llustration purposes only and are not drawn to scale. The invention itself, however, both as
to organization and method of operation, may best be understood by reference to the detailed

description which follows taken in conjunction with the accompanying drawings in which:
[0023] Fig. 1 is a side cross-sectional view of a prior art door closer.

[0024] Fig. 2 1s a perspective view of a spring adjuster and indicator made in accordance

with the present invention, mounted on a door operator or closer.

[0025] Fig. 3 1s a sectional perspective view of the spring adjuster and indicator of Fig. 2.
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[0026] Fig. 4 is a close-up perspective view of the end portion of the spring adjuster and
indicator of Fig. 2 showing the internal details of the spring, spring collar and spring

adjustment indicator.

[0027] Fig. S is a side elevational view of the end portion of the spring adjuster and indicator

of Fig. 2 showing the spring adjustment indicator and indicia.

Description of the Embodiment(s)
[0028] In describing the embodiment(s) of the present invention, reference will be made

herein to Figs. 1-5 of the drawings in which like numerals refer to like features of the

invention.

[0029] The spring adjuster and indicator 20 of present invention can be used on any otherwise
conventional door closer or operator 22 (Figs. 2 and 3) that uses a linearly adjustable spring
for applying the desired degree of force for closing the door, such as the door closer 120 of
Fig. 1. The spring in the door operator/closer indirectly applies force to the door in the
closing direction. The door closer or operator 22 is affixed to a door or a frame for the door
(not shown), and has a dampening mechanism (not shown) that resists the force of the spring
and controls the speed at which the door closes. The closer spring 1s pre-loaded so that it
applies force on the dampening mechanism and door even when the door is closed, which
degree of pre-stress must be overcome when the door is initially opened. The amount of
spring force is determined by the geometry of the spring and its degree of compression, i.e.,
the amount of preload applied by compressing the spring from its static length. The present

invention permits facile adjustment of this spring force by hand, without the use of tools.

{0030] The spring adjuster and 1indicator 20 includes a housing 24 1n the form of an clongated
tube and, inside, compression coil spring 30 which applies the door-closing forcc to door
operator/closer 22 at proximal end 30b. Instead of the one spring 30 shown, more than one
spring may be utilized, such as a smaller diameter coil spring inside of spring 30. Housing

tube 24 is secured within door operator/closer 22 by a shoulder fitted within bushing 48 so
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that the tube is rotatable with respect to the fixed door operator or closer in both directions 25
about longitudinal axis 23. An end cap 26 closes the distal end of tube 24, and may have a
socket opening for screwing the cap into the tube end. Along and inside the longitudinal axis
23 of the tube and spring is rod 32 attached to operator/closer 22 at proximal end 32b, which
rod includes adjusting screw threads 34 along all or a portion of its length. A spring collar 40
may be threaded onto the adjusting screw threads 34, so that the adjustment screw passes
through the spring collar, and bears against the distal end 30a of spring 30. Spring collar 40
includes a tab 42 extending radially outward from the collar, which collar tab is received
within and slideable in slot or window 28 extending along a length of and through the sidc
wall of tube 24. Tab 42 is fixed against rotational movement in the slot and with respect to
the tube, so that spring collar 40 rotates in directions 25 and turns as the tube 24 is rotated.
Alternately, the collar and tube may have any non-circular shape such that the relative
rotational motion between the collar and tube is restricted. As the tube and spring collar are

rotated one revolution, tab 42 slides along slot 28 a distance equal to the pitch of screw 34.

[0031] Since adjusting rod 32 is rotationally fixed with respect to closer operator body 22 and
screw 34 1s rotationally fixed at end 32b and does not rotate, rotation 25 of housing tube 24
causes tab 42 and spring coliar 40 to rotate correspondingly and move linearly on and along
threads 34. As spring collar 40 moves linearly toward or away from operator/closer 22, it
causes spring 30 to increase or decrease the degree of compression of the spring length,
respectively. The selected degree of compression of the spring operates to vary the force
applied by the door operator or closer, with a shorter extension (i.c., greater compression)

applying more force, and a longer extension (i.e., less compression) applying less force.

[0032] The spring 30, spring collar 40, spring collar tab 42 and position of the spring and
spring collar linearly along axis 23 may be visible through slot opening 28. A layer of
transparent or translucent glass or plastic may be fitted over the slot. The length of the slot 28
in tube 24 may be selected to be substantially the length of travel available for spring collar

40. As shown 1n Fig. 5, spring collar tab 42 may have a mark 42a thereon, which is indexable
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along markings or indicia 46, for example numerals 1-6, adjacent the slot and extending along
the length of the tube exterior. The position of tab mark 42a with respect to markings 46

indicate the spring setting of the closcr and the preload of the spring on the closer 22.

[0033] In operation, the user turns tube 24 clockwise or counterclockwise 25, which causes
spring collar to move along the length of screw threads 34 and tab 42 to slide linearly along
the length of slot 28. As the spring tube is turned and the spring collar moves linearly along
axis 23, the spring either compresses or relaxes, thus changing the preload of the spring to
increase or decrease the force on the door operator/closer. The compression of the spring can
be seen through the window 28 in the tube and provides a visual indicator of the closer
setting, based on spring force. The position of the spring collar, which may be converted to
and indicates the amount of force applied by spring 30, 1s indicated by the position of tab

mark 42a and indicia 46 marked on the tube. This enables the user to easily see the setting to

which the door operator/closer is adjusted or set.

[0034] Significantly, the adjusting screw of the present invention does not turn during
adjustment of the spring tension and, instead, the spring tension is adjusted by rotating the
spring tube clockwise or counterclockwise to increase or decrease the spring force. The
spring collar is threaded onto the screw and fixed in the slot of the tube, therefore as the tube
1s rotated, the spring collar moves linearly in the slot while the adjusting screw does not

rotate, thus changing the prcload of the spring. The entire spring tubc of the present

invention may be rotated by the user's hand to linearly move the spring collar along an
adjusting screw to change the preload of the spring. The compression of the spring may be

seen through a slot or window extending along the length of the spring tube.

|0035] Accordingly, the present invention provides a visual means of seeing the actual direct
position and setting of the spring in a door operator/closer. The invention also permits the

installer or user to set the spring force setting by turning the tube by hand, without the usc of a

separate tool or tools to turn the adjusting screw.
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[0036] While the present mnvention has been particularly described, in conjunction with a

specific embodiment, it is evident that many alternatives, modifications and variations will

be apparent to those skilled in the art in light of the foregoing description. It is therefore

contemplated that the appended claims will embrace any such alternatives, modifications and

variations as falling within the true scope and spirit of the present invention.



10

Claims

1. An apparatus for adjusting the force in a door operator or closer for closing a

door comprising:
a housing having a sidewall and an opening in the sidewall; and

a spring within the housing and connected to door operator or closer, the spring
applying the force by the door operator or closer to close the door, the spring
being compressible to different positions to vary force applied by the door
operator or closer, position of the spring being viewable from the exterior of the

housing through the sidewall opening.

2. The apparatus of claim 1 further including:
an adjusting screw extending along the longitudinal axis of the housing; and
a spring collar on the adjusting screw, the spring collar bearing on the spring
and being adjustable to vary the spring compression and thereby vary force

applied by the door operator or closer, at least a portion of the spring collar

being viewable from the exterior of the housing through the sidewall opening.

3. The apparatus of claim 2 wherein the adjustment screw passes through the

spring collar.

CA 2907238 2017-09-26
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4. The apparatus of claim 3 wherein the spring collar is threaded onto the

adjusting screw.

5. The apparatus of claim 4 wherein the position of the spring collar is adjustable

by hand, without the use of tools.

. The apparatus of claim 1 wherein the housing is rotatable about a longitudinal

axis and further including:

an adjusting screw extending along the longitudinal axis of the housing; and

a spring collar threaded onto the adjusting screw and rotatable with the
housing, the spring collar bearing on the spring and being adjustable to vary the
spring compression upon rotation of the housing and thereby vary force applied
by the door operator or closer, at least a portion of the spring collar being

viewable from the exterior of the housing through the sidewall opening.

CA 2907238 2017-09-26
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7. A method of adjusting the force by a door operator or closer for closing a door

comprising:

providing a housing having a sidewall and an opening in the sidewall, and a
spring within the housing and connected to door operator or closer, the spring
being compressible to different positions to vary force applied by the door
operator or closer, position of the spring being viewable from the exterior of the

housing through the sidewall opening;

compressing the spring to a desired position to apply a desired force by the

door operator or closer; and

viewing the position of the spring from the exterior of the housing through the

sidewall opening.

8. The method of claim 7 including adjusting the position of the spring by hand,

without the use of tools.

CA 2907238 2017-09-26
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9. The method of claim 7 wherein the housing is rotatable about a longitudinal axis
and includes an adjusting screw extending along the longitudinal axis of the
housing, and a spring collar threaded onto the adjusting screw and rotatable
with the housing, the spring collar bearing on the spring to vary the spring
compression upon rotation of the housing and thereby vary force applied by the
door operator or closer, with at least a portion of the spring collar being

viewable from the exterior of the housing through the sidewall opening, and

further including:

rotating the housing to extend the spring to the desired position to apply the

desired force to the door operator or closer.

10.  The method of claim 9 wherein the spring collar has a tab extending into the
opening In the housing sidewall, the spring collar tab being adapted to move
longitudinally along the opening in the housing sidewall as the housing is

rotated, the spring collar tab being at least partially visible through the opening

In the housing sidewall to indicate the compression of the spring, and further

Including:

viewing the position of the spring collar tab from the exterior of the housing

through the sidewall opening to determine the position of the spring and the

force applied by the spring to the door operator or closer.

CA 2907238 2017-09-26
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PRIOR ART
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