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Closing Device for Gates and Doors
- l -

Field of the Invention

The present invention relates to a closing device for
gates, doors and the like. It is particularly applicable
to applications which are demanding and require reliable
long term closure operation such as is required for
swimming pool gates where safety is paramount and there is
exposure to the weather. However, devices embodying the
invention may be applied to other uses.

Background of the Invention

Automatic door closers are known. Generally they
comprise a body portion adapted to be mounted to either a
door post or the door and an arm mechanism adapted to be
pivotally comnected to the other of the door post and the
door. When a door is opened, a spring system is loaded to
store energy ready for closing the door when it is
released. Usually, a damping mechanism is provided to
control the speed of door closure. For example, the body
portion may contain a chamber with a bleed screw and the
arm mechanism comnects to a piston within the chamber, the
arrangement being such that closure operates against the
resistance of air, the escape of which through the bleed
screw permits the mechanism to close.

One example of a prior published door closer is that
of Korean Specification No 97-7637 which proposes a
cylindrical housing which receives a hinge shaft engaging
with a piston element which is threadibly engaged on the
hinge shaft and retained such that upon relative rotation
the piston is driven down the cylindrical housing, thereby
compressing a helical return spring. The housing has air
chambers either side of the piston with a bleed valve
arrangement to buffer return motion under the influence of
the helical compression spring which has been compressed
upon opening of the associated door.

Another prior proposal is that of International
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Patent Publication WO 99/54583 (Shin) which is a hinged
type automatic door closer providing a cylindrical housing
to be mounted on a door via a plate and accommodating a
hinge shaft which i1s mounted on a door frame via a
mounting plate. A helical threading is provided on the
hinge shaft and engages with a guided piston which moves
axially along the housing upon rotational movement
corresponding to a door being opened. The helical
compression spring below the piston is compressed. This
door closer relies on a hydraulic damping system.

The prior art referred to has been published, but no
admission is made that in any particular country, this art
is generally known or used.

For many applications the present inventor considers
that the prior art proposals have limitations and new and
useful alternatives are needed to provide consumer choice
with functionality and performance not hitherto available.
Embodiments of the invention are especially applicable to
installation such as swimming pool gates and preferred
embodiments of the invention incorporate distinct and
separate inventive concepts which can provide novel and
useful simplified structures useful for various

applications.

Summary of the Invention

According to a first aspect of the present inventive
subject matter, there is provided a closing device for a
hinged gate or the like and having a body portion and
pivotal arms for connection directly or indirectly to a
gate and gate post through respective mounting means being
relatively rotational about an axis which is adapted to be
parallel to the axis of hinging of the gate, the body
portion and the arms being relatively rotational through a
range of positions extending from a gate closed position
through to a fully open position (which can be up to
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approximately 180° spaced around the axes from the closed
pogition), this being provided for by the geometry and
dimensions of the respective pivotal arms and the mounting
means of the device, one of the arms having mounting means
in the form of a pivotal connection to a mounting arm
which is adapted to be connected to either the gate or a
gate post, the body portion having a cylindrical piston
with an external grooved profile with a helical groove-
pattern and an axial groove pattern, a first of the arms
having a helical ribbed mounting portion for mounting the
arm for rotation of the arm about the piston as the piston
moves axially and the second of the arms having an axially
ribbed mounting element to engage the piston and guide its
axial displacement during relative rotation of the pivotal
arms, the body portion further providing a cylindrical
housing for the piston with fluid chambers on each side of
the piston, resilient closing means to cause the gate to
close when released in the open position and speed control
means for controlling the speed of closure of the gate by
controlling fluid flow between opposite sides of the
piston.

Preferably, the device supplied includes the mounting
means, whereby when installed the pivotal axes comprise
(a) the hinge axis of the gate and gate post, (b) the axis
of the body portion of the device and (c) two pivot axes
associated with the mounting means, the respective axes
being parallel to one another.

In one embodiment said two pivot axes are

_respectively provided at free ends of the respective

pivotal arms where pivot connections to respective
mounting arms for the gate and gate post are provided.
However, in an alternative embodiment which may be
preferred for some applications at least, one of the
pivotal arms 1s directly fixed to the gate or gate post
and the other pivotal arm is pivotally connected at its

free end to an intermediate pivot arm which at its other
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end is pivotally connected to a mounting arm which mounts
to the other of the gate and gate post.

To facilitate installation, most preferably the gate
post mounting arm includes an intermediate portion
providing for adjustment of the first end portion relative
to the second end portion whereby the axis of pivotal
connection to the second arm can be altered relative to
the gate post to suit the particular installation
required.

Embodiments utilising the first aspect of the
invention may be described as comprising a four-bar
mechanism. Thus, as a complete unit supplied for
installation, it is most convenient for the device to be
supplied with a suitable pivotal mounting arms.

In a second and distinct inventive aspect of the
present subject matter, there is provided a closing
mechanism for use in a gate closer device, the mechanism
including a cylindrical shaft having a spiral relief
profile and an axial relief profile formed around the
surface, an axially ribbed guide element adapted to engage
with the relief profile and permit relative axial
displacement of the shaft, and a complimentary nut element
arranged to engage with the spiral relief profile whereby
rotational movement of the nut causes axial displacement
of the shaft and relative rotation of the guide element
and the nut, the shaft being mounted in a cylinder with a
spring which is energised by displacement of the shaft in
a first axial direction, the spring thereby providing a
restoring force to move the shaft in the opposite
direction, and a fluid system associated with the shaft
and cylinder and having a fluid bleed system configured to
control the speed of return motion of the shaft under
influence of the spring, the guide element and the nut
being adapted to have connection arms to be connected to
the gate and gate post.

Preferably the fluid system is a closed gas system
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such as one using air with a piston.

A preferred embodiment of the invention ig one in
which a compact, economic, durable, reliable and safe gate
closing mechanism is provided for safe mounting between
e.g. an outwardly opening swimming pool gate and its
associated gate post.

A preferred embodiment is one in which opening well
beyond 90° and up to 180° is permitted to provide clear
access to the gate opening when the gate is open and to
prevent damage to the closer by forced opening of a gate
beyond the limit of the closer.

Particularly where opening to about 180° is permitted
by virtue of the mounting structure, an auxiliary spring
system is best incorporated to initiate closing since the
primary spring system of the device may be inadequate to
commence closing because the arms have reached a centre or
even over-centre pogition. Such a spring mechanism can be
incorporated between an arm which connects to the gate and
the gate structure.

Preferably, embodiments of the invention incorporate
an override device whereby any manual attempt to close the
gate at a speed greater than that selected for automatic
closure causes a valve mechanism to open thereby providing
rapid additional fluid flow between opposite sides of the
piston.

In one important embodiment, in general terms, the
invention can be defined as a closing device for a gate
having:

(a) a body portion,

(b) a central axis of the body portion adapted to
be located parallel to the hinge axis of the
gate when in use,

(c) first and second mounting arms extending from
first and second relatively rotational portions
of the body portion, the mounting arms having

respective connector portions for connection
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respectively to a gate and a gate post,

(d) the first and second portions of the body
portion being relatively rotatable about the
central axis,

(e) the body portion having a cylinder with an
axially moveable elongate piston in sealing
engagement with an inner wall of the cylinder
and the piston being adapted to be connected to
the body portions to be driven axially upon
relative rotational motion of the body
portions,

(£) gas containing chambers being defined on
opposite sides of the piston,

(9) a compression spring mounted to be axially
compressed by the piston loaded during axial
motion of the piston corresponding to rotation
of the gate to an open position whereby on
release of the gate, the spring biases the
piston 'in a reverse direction, and

(h) valve means provided for controlling the speed
of the piston and thus closure of the gate when
under bias from the spring, the valve means
providing relatively free gas flow through the
piston during gate opening and compression of
the spring, and controlled gas flow for speed
control during closing of the gate under spring
pressure.

A preferred embodiment is one in which the piston has

a piston head and a depending skirt portion with ring
seals provided around the piston, and the piston head
incorporating a gas bleed screw to function as a speed
control and a flap valve to permit unrestricted gas flow
during gate opening.

Preferably, the piston head also incorporates a

relief valve which opens to permit essentially
unrestricted gas flow through the piston if the gate is

manipulated positively at high speed towards the closed
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position.

Preferably, the spring is in the form of a helical
compression spring mounted over a mounting spigot and
extending within the skirt of the piston, the spigot
reducing the gas space within the cylinder on the spring
side of the piston.

The central element preferably includes an annular
element with an interior structure to engage with a
complementary structure on the periphery of the depending
skirt of the piston whereby relative rotation of the
annular element drives the depending skirt and the piston
axially, the skirt having inter-engaging splines with the
interior of the cylinder portions whereby its action is
controlled to be purely axial; two gas chambers are
defined on respective sides of the piston.

The system is preferably sealed so that, in use, gas
flows between the chambers with a one-way valve permitting
free flow of gas from the skirt side of the piston to the
other side during opening of the gate and compression of
the spring and reverse motion is speed controlled by an
adjustable bleed screw controlling flow of gas between the
skirt and spring side of the piston.

In a preferred embodiment, the bleed screw is
adjustable by a disengageable rotatable adjustor which is
spring biased to a retracted position but manually
depressible to engage an end of the bleed screw whereby

rotation causes adjustment.

Description of the Drawings

For illustrative purposes, preferred embodiments of
the invention applicable to a closer for a swimming pool
gate will now be described. In the drawings:

Figure 1 is a schematic plan view of an embodiment of
the invention applied to a swimming pool gate when partly

open;
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Figure 2 1s a view corresponding to Figure 1 showing
the gate opened to 180°;

Figure 3 1s an isometric front view of the door
closer prior to mounting on a gate;

Figure 4 shows in partial axial section the door
closer of Figure 3;

Figure 5 is a plan view of the door closer;

Figure 6 is a partially assembled view only of the
central components of the door closer;

Figure 7 is a sectional view showing interior detail
of the central portion of the closer;

Figure 8 is a view on an enlarged scale showing the
upper portion of the closer in partial section with the
piston moved to an upper limit position;

Figure 9 is a schematic view corresponding to Figure
1 of a second embodiment showing a plan view with a
swimming pool gate slightly opened;

Figure 10 shows the embodiment of Figure 2 opened
beyond 90 degrees; and

Figure 11 shows the embodiment opened to
approximately 180 degrees.

Detailed Description of the Drawings

Referring first to Figures 1 and 2, a gate 10 is
mounted on a gate post 11 by conventional hinges 12, the
gate being an outwardly opening swimming pool gate which
is adapted to be opened through 180° and be controlled by a
door, closer 13 embodying the present invention.

The door closer has a cylindrical body 14 providing
for automatic closure with controlled speed and having a
first mounting arm 15 hingably connected about a vertical
axis to a first mounting bracket 16 which is adapted to be
attached to a vertical component of the gate 10. The '
closer has a second mounting arm 17 pivotally mounted at

its extremity to a further mounting bracket 18 which is
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adapted to be fixed to the gate post 11; the mounting
bracket 18 has an L-shaped base 19 and an adjustable plate
20 which is pivotally connected to the arm 17. Upon
installation, the position of the plate 20 is adjusted in
the direction of the arrows indicated before clamp screws
are tightened to set the adjustment necessary to suit the
particular hinging structure of the gate.

In this embodiment, there is a leaf spring 21 between
the first arm 15 and the mounting bracket 16 because, at
the 180° position shown in Figure 2, the arms have reached
a centre position and it is necessary reliably to initiate
closing action. This is effected by the leaf spring 21
which is tensioned as the gate is moved near the closed
position.

The arms 15 and 17 are relatively rotatable by virtue
of the manner in which they are incorporated into the
cylindrical body 14 which is shown in more detail in the
remaining drawings. Figures 1 and 2 are schematic in
terms of the forms of the arms and Figures 3-8 illustrate
a more practical form where like reference numerals have
been used for like parts.

In Figures 3-8, the mounting arm 17 is in the form of
a yoke having ring shaped end portions 22 and the first
arm 15 has an annular nut 23 relatively rotationally
mounted relative to the yoke end portions 22. The body
also has an upper cylinder 24 and a lower cylinder 25
which are screw threadably mounted on the yoke end
portions 22, the body being terminated by a lower closure
or dress cap 26 and an upper dress cap 27.

Referring now to Figure 4, for clarity the mounting
brackets 16 and 18 have been omitted together with part of
the second mounting arm 17. The internal structure will
now be described in more detail. The nut 23, integrally
formed with the first arm 15, is relatively rotatably
engaged by virtue of complementary end rings and grooves

to annular yoke end portions 22. The interior of the nut
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23 has spiral splines 30 (as best shown in Figure 7). The
voke end portions 22, as shown in Figure 7, incorporate
internal axial splines 31 formed on an interior barrel 32
which is fitted to an outer barrel 33 of the end portion
22; the outer barrel 33 has interior grooves 34 in which
extericr splines of the interior barrel 32 engage to
prevent relative rotation.

Referring back to Figure 4, the lower cylinder 25 is
formed with an internal hollow spigot 34 which acts to
locate a helical compregsion spring 35 and that in turn is
located within an axially displaceable piston skirt 36
having a piston head 37, with bucket type ring seals 38
and 39 respectively mounted around the piston head and the
bottom of the skirt for sealing engagement with the outer
tubular cylinders 24 and 25.

The exterior of the skirt 36, as best shown in Figure
6, has a series of lugs 40, each of generally rectangular
form and having spiral side faces 41 and axial end faces
42 for inter-engagement firstly with the spiral splines 30
on the nut 23 and axial splines 31 associated with the
yoke end portions 22, whereby rotation of the nut causes
axial displacement of the piston.

Both the upper cylinder 24 and the lower cylinder 25
have screw threaded tip portions which engage in sealing
engagement on assembly with a complementary shoulder at
the axial ends of the yoke end portions 22 to provide a
sealed structure. The upper cylinder 24 has a rotatable
adjuster sealingly engaged in an axially projecting
central boss 43, the adjustor having a helical spring 44
urging the adjustor cap 27 upwardly to a retracted
position. On depression of the cap 27, when the piston is
in the extreme position shown in Figure 8, an adjustor
element 50, which is sealingly retained in the boss 43 by
a screw 51, engages the tip of an ailr bleed valve 52 to
rotate it, thereby adjusting the valve and increasing or

reducing the rate at which gas can pass therethrough from
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above the piston to below the piston.

Figure 8 alsc shows in detall peripheral splines 52
on the periphery of a relief valve body 533. These gplines
engage with corresponding splines on the interior of the
upper portion of the skirt whereby the relief valve body
53 is restrained from rotation during adjustment of the
bleed valve 52.

The relief valve body 53 has a double-coned collar 54
providing inner and outer valve seats. The inner seat co-
operates with a valve base 55, the base 55 being biased
onto the seat by spring 56, and the main spring 35
bialsing the valve body 53 upwardly so that the outer cone
seats on a correspondingly seat formed on the lower end of
a passageway through the piston head.

In the event that an open gate is pushed rapidly
towards the closed position, rotation of the nut occurs
thereby driving positively the skirt upwardly and
permitting the skirt to move ahead of the relief valve
body 53 thereby providing for rapid airflow between the
sealed respective gides of the piston head thereby
obviating damage. During such positive fast gate closing,
the valve body 53 is displaced downwardly relative to the
piston head as the gas pressure about the piston exceeds
the force on the valve body 53 from the spring 35.

Reference is now made to Figures 9 to 11 which
schematically show a second embodiment. The detailed
structure for the cylinder unit can be implemented using
the same detailed structure as described for the first
embodiment although in this embodiment the form of the
pivotal mounting arms differs but like reference numerals
have been used for like parts. In this embodiment the
closer 13 has a mounting arm 15 which is rigidly secured
to an end face of the gate 10 whereags the second mounting
arm 17 is mounted at its free end through a pivotal
connection 17A to an intermediate arm 117 pivotally

connected at 19A to base mounting arm 19 which is attached
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to the gate post 11.

In this embodiment the second mounting arm 17
contains an adjustable connection 17B to permit the length
of the arm to be adjusted.

Figure 10 shows the device with a gate in a normally
opened position and Figure 11 when the gate has been
opened to about 180 degrees. This construction prevents
damage to the gate closer if a user opens fully the gate
beyond the normal portion shown in Figure 10. This
feature is important for a swimming pool gate application.
In Figure 11 the device has been opened fully to near
“over centre”. A separate closer initiating tension
spring (shown schematically as 19B) is included in
association with the mounting arms. When the gate is
opened beyond about 90°, the tengion spring is tensioned so

as to initiate gate closing when the gate is released.
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CLAIMS

A closing device for a hinged gate or the like and having
a body portion and pivotal arms for respective connection
directly or indirectly to a gate and gate post through
respective mounting means being relatively rotational
about an axis which is adapted to be parallel to the axis
of hinging of the gate, the body portion and the arms
being relatively rotational through a range of positions
extending from a gate closed position through to a fully
open position provided for by the geometry and dimensions
of the respective pivotal arms and the mounting means of
the device, one of the pivotal arms having mounting means
adjacent to form a pivotal connection to a mounting arm
which is adapted to be connected to either the gate or a
gate post, the body portion having a cylindrical piston
with an external grooved profile with a helical groove
pattern and an axial groove pattern, a first of the
pivotal arms having a helical ribbed mounting portion for
mounting the pivotal arm for rotation of the arm about
the piston as the piston moves axially and the second of
the pivotal arms having an axially ribbed mounting
element to engage the piston and guide its axial
displacement during relative rotation of the pivotal
arms, the body portion further providing a cylindrical
housing for the piston with fluid chambers on each side
of the piston, resilient closing means to cause the gate
to close when released in the open position and speed
control means for controlling the speed of closure of the
gate by controlling fluid flow between cpposite sides of

the piston.

A closing device as claimed in claim 1 wherein the device
includes the mounting means whereby, when installed,

pivotal axes comprise: (a) the hinge axis of the gate and
gate post, (b) the axis of the body portion of the device

and (c) two pivot axes associated with the mounting
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means, the respective axes being parallel to one another.

A closing device as claimed in claim 2 wherein said two
pivot axes are respectively provided transverse to and
adjacent free ends of the respective pivotal arms, where
pivot connections to regpective mounting arms for the

gate and gate post are provided.

A closing device as claimed in claim 2, wherein one of
the pivotal arms is directly fixed to the gate or gate
post and the other pivotal arm is pivotally connected at
its free end to an intermediate pivot arm which, at its
other end, is pivotally connected to a mounting arm which

mounts to the other of the gate and gate post.

A closing device as claimed in claim 4 wherein the
intermediate pivot arm includes an intermediate
adjustment element providing for adjustment of a first
end portion relative to the second end portion of the
intermediate pivot arm whereby the axis of pivotal
connection to said other pivot arm can be altered
relative to the gate post to suit the particular

installation required.

A closing mechanism for use in a gate closer device, the
mechanism including a cylindrical element having a spiral
relief profile and an axial relief profile formed around
a cylindrical surface, an axially ribbed guide element
adapted to engage with the relief profile and permit
relative axial displacement of the cylindrical element,
and a complementary nut element arranged to engage with
the spiral relief profile whereby rotational movement of
the nut causes axial displacement of the cylindrical
element and relative rotation of the guide element and
the nut element, the cylindrical element being mounted in
a cylinder with a spring which is energised by

displacement of the cylindrical element in a first axial
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direction, the spring thereby providing a restoring force
to move the cylindrical element in the opposite
direction, and a fluid system associated with the
cylindrical element and the cylinder having a fluid bleed
system configured to control the speed of return motion
of the cylindrical element under influence of the spring,
the guide element and the nut element being adapted to
have connection arms to be connected to a gate and gate

post.

A device as claimed in claim 6, wherein the fluid system

is a closed gas system.

A device as claimed in claim 6 or claim 7 wherein the
connection arms are connected and can mount the device to

a gate and gate post and to permit the gate to be opened
to at least nearly 180°.

A device as claimed in claim 8, and further including an
auxiliary springs to initiate closing of the gate, the

spring being associated with the connection arms.

A device as claimed in any one of claims 6-9, and
including a fluid pressure release valve operable upon
any manual attempt to close the gate at a speed greater
than that selected for automatic closure to open and
thereby providing rapid additional fluid flow to permit
rapid movement of the gate.

A closing device for a (hinged) gate having:

(a) a body portion,

(b} a central axis of the body portion adapted to be
located parallel to the hinge axis of the gate when
in use,

(¢) first and second mounting arms extending from first
and second relatively rotational portions of the

body portion, the mounting arms having respective
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connector portions for connection respectively to a
gate and a gate post,

(d)  the first and second portioms of the body portion
being relatively rotatable about the central axis,

(e) the body portion having a cylinder with an axially
moveable elongate piston in sealing engagement with
an inner wall of the cylinder and the piston being
adapted to be connected to the body portions to be
driven axially upon relative rotational motion of
the first and gecond portions of the body portion,

(f) gas containing chambers being defined on opposite
sides of the piston within the cylinder,

(g) a compression spring mounted to be axially
compregsed by the piston during axial motion of the
piston corresponding to rotation of the gate to an
open position whereby on release of the gate, the
spring biases the piston in a reverse direction, and

(h)  valve means provided for controlling the speed of
the piston and thus closure of the gate when under
bias from the spring, the valve means providing
relatively free gas flow through the piston during
gate opening and compression of the spring, and
controlled gas flow for speed control during closing

of the gate under spring pressure.

A device as claimed in claim 11, wherein the piston has a
piston head and a depending skirt portion with ring seals
provided around the piston, and the piston head
incorporating a gas bleed valve to function as a speed
control and a flap valve to permit unrestricted gas flow

during gate opening.

A device as claimed in claim 11 or claim 12, wherein the
piston head also incorporates a relief valve which opens
to permit rapid additional gas flow through the piston if
the gate is manipulated positively at high speed towards
the closed position.
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A device as claimed in any one of claims 11-13, wherein
the compression spring is in the form of a helical
compression spring mounted over a mounting spigot and
extending within the skirt of the piston, the spigot
reducing the gas space within the cylinder on the spring
side of the piston.

A device as claimed in any one of claims 11-14, wherein
one of the mounting arms comprises first and second arm
elements forming a yoke with the arm elements
interconnected for connection to a gate or gate post, the
cylinder is formed from first and second portions which
are mounted on the first and second arm elements and the
first and second arm elements are rotatably mounted at
opposite ends of a central element of the other of the
mounting arms; the piston has a ring seal engaged within
a first of the cylinder portions and the second axially
spaced cylinder portion has a ring seal sealing a

depending skirt of the piston.

A device as claimed in claim 15, wherein the central
element includes an annular element with an interior
structure to engage with a complementary structure on the
periphery of the depending skirt of the piston whereby
relative rotation of the annular element drives the
depending skirt and the piston axially, the skirt having
inter-engaging splines with the interior of the cylinder
portions whereby its action is controlled to be purely
axial; two gas chambers are defined on respective sides

of the piston.

A device as claimed in claim 16, wherein the system is
sealed so that, in use, gas flows between the chambers
with a one-way valve permitting free flow of gas from the
skirt side of the piston to the other side during opening

of the gate and compression of the spring and reverse

-20-




10 Nov 2004

2002227770

10

18.

19.

- 18 -

motion is speed controlled by an adjustable bleed valve
controlling flow of gas between the skirt and spring side

of the piston.

A device as claimed in claim 17, wherein the bleed valve
is adjustable by a disengageable rotatable adjustor which
is spring biased to a retracted position but manually

depressible to engage an end of the bleed valve whereby

rotation causes adjustment.

A closer device for a gate substantially as herein

described with reference to the accompanying drawings.
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