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SLAM LATCH

[0001] The present invention relates to a slam latch and to methods of operating a gaté/panel

using the slam latch,

[0002] Conventional slam latches contain a spring-loaded latch bolt which is caught, for
example, within a keeper (striker plate) when a door or panel is closed or slammed shut. As a
door or panel closes, the latch bolt strikes against an inclined surface or keeper being angulated
towards the direction of bolt reciprocation. This causes the latch bolt to retreat within the main
mounting body holding the latch bolt and simultaneously compresses the spring. The door or
paﬁcl continues to close until the latch bolt aligns with an opening contained within a surface
(especially a planar surface) of the keeper, allowing the spring-loaded bolt to propel outwards
until the latch bolt is contained within the keeper opening, thereby securing the door or panel.
The doors or panels are predominantly constructed of steel and, in agricultural applications, must

be strong enough to safely restrain any animals being handled.

[0003] In agricultural applications in particular, such doors or panels are regularly slammed
shut at high speed, and one hundred percent operating retention rates is required to maintain
operational safety. There is often no other means to stop the swinging door or panel from over
rotating and moving 'past the locking position apart from the spring-loaded latch bolt propelling
outwards and locating within the keeper opening. If the latch is used in an animal pen or crush,
for example, then failure for the latch-bolt to locate within the keeper opéning could injure an
animal if the door or panel over-rotated, or 2 human if an animal pressed against a door or panel
which was not successfully locked, thereby pushing the door or panel into the human or alldwing

the animal to escape.

[0004] Consequently, slam latch bolts are conventionally accommodated in a keeper opening
that is larger than the latch bolt. Due to the speed and momentum of the door or panel as it is
closed, such an oversize keeper 6p'ening is designed to allow sufficient time for the spring‘ loaded
. latch bolt to propel outwards and locate within the opening and prevent the door or panel from
traveling past the opening. However, this excessive gap may cause a rattle which causes

additional stress to an animal.

[0005] Furthermore, operators may prefer to guide or push a door or panel shut, and often
this is achieved by the operator holding or maintaining contact with the handle of the slam latch.
* In these circumstances, the operator’s hand in particular may be subjected to high impact shock

stress. This may cause operators to use the slam latch by closing the door or panel with less
1
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control (as to avoid shock stress the operator may not maintain contact with the door or panel), or
it may discourage long term use. Furthermore, if the operator holds on to the handle, this may

occasionally impede the spring-return function of the latch bolt.

[0006] It is an object of the present invention to provide a slam latch which minimises or
overcomes at least one of the disadvantages of conventional slam latches described above, or to

provide the public with a useful or commercial choice.

[0007) According to a first aspect of the present invention, there is provided a slam latch

comprising:
a latch bolt having a keeper-engaging end; and
a keeper adapted to receive the keeper-engaging end of the latch bolt.

[0008] According to a second aspect of the present invention, there is provided a slam latch

comprising:
a mounting body; -

a latch bolt having a longitudinal axis and being mounted relative to the mounting body
for axial movement relative to the mounting body between a locking posifion and an unlocking
position, said latch bolt having a keeper-engaging region extending from the mounting body,
wherein the keeper-engéging region is of decreased cross sectional area at a keeper-engaging

end; and

a keeper adapted to receive the keeper-engaging region of the latch bolt when the latch

bolt is in the locking position.

[0009)  According to a third aspect of the present invention, there is provided a slam latch

comprising:
a mounting body;

a latch bolt having a longitudinal axis and being mounted relative to the mounting body
for axial movement relative to the mounting body between a locking position and an unlocking

position, said latch bolt having a keeper-engaging end extending from the mounting body; and

a keeper having at least two spaced walls defining an opening having a mouth and a rear
end, wherein the opening is adapted to receive the keeper-engaging end of the latch bolt when the
. .,
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latch bolt is in the locking position, wherein the spaced walls are closer together at the rear end

than at the mouth.

[0010] According to a fourth aspect of the present invention, there is provided a slam latch

comprising:
a mounting body;

a latch bolt having a longitudinal axis and being\mounted relative to the mounting body -
for axial movement relative to the mounting body between a locking position and an unlocking

position, said latch bolt having a keeper-engaging end extending from the mounting body;

a latch bolt positioner comprising a latch bolt actuator, wherein the latch bolt actuator is
pivotally mounted to the mounting body and operably connected to the latch bolt, wherein
pivoting the latch bolt actuator moves the latch bolt between the locking position and unlocking

position; and

a keeper adapted to receive the keeper-engaging region of the latch bolt when the latch

bolt is in the locking position.

{0011} According to a fifth aspect of the present invention, there is provided a slam latch

comprising:
a mounting body;

a latch bolt having a longitudinal axis and being mounted to the mounting body for axial
movement relative to the mounting body between a locking position and an unlocking position,

said latch bolt having a keeper-engaging end extending from the mounting body;
a handle extending laterally of the latch bolt;

a latch bolt positioner operable by moving the handle against a biasing mechanism of the

positioner to move the latch bolt axially into the unlocking position; and

a keeper adapted to receive the keeper-engaging end of the latch bolt when the latch bolt

is in the locking position.

[0012] According to a sixth aspect of the present invention, there is provided a slam latch

comprising:
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a mounting body; ,

a latch bolt having a longitudinal axis and being mounted to the mounting body for axial

movement relative to the mounting body between'a locking position and an unlockiﬁg position,

said latch bolt having a keeper-engaging end extending from the mounting body;

a handle extending substantially perpendicularly of the latch bolt and rotatable relative to

the longitudinal axis;

a latch bolt positioner operably connected to the latch bolt and handle, and operable by
rotating the handle against a biasing mechanism of the positioner to move the latch bolt axially

into the unlocking position; and

a keeper adapted to receive the keeper-engaging end of the latch bolt when the latch boit

is in the locking position.

[0013] According to a seventh aspect of the present invention, there is provided a slam latch

comprising:
a mounting body;

a latch bolt having a longitudinal axis and being mounted to the mounting body for axial
movement relative to the mounting body between a locking position and an unlocking position,

said latch bolt having a keeper-engaging end extending from the mounting body; and

a keeper adapted to receive the keeper-engaging end of the latch bolt when the latch bolt

is in the locking position.

[0014] According to an eighth aspect of the present invention, there is provided a method of

operating a gate/panel using the slam latch described herein.

[0015] ~ Context allowing, the description below concerns the first to seventh aspects of the

invention as defined above.

[0016] It is to be appreciated that the slam latch as described herein is particularly suited for
securing doors and swinging panels, particularly in agricultural applications (eg. for handling
livestock), but it may have other non-agricultural commercial uses. In one embodiment, the

slam latch is used for locking panels in an animal crush, especially a cattle crush.

[0017] The mounting body may be of any suitable size, shape and construction, and may be
4
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made of any suitable type of material or materials (such as plastics material or metal, such as

steel).

[0018] In one embodiment, the mounting body comprises a mounting plate having
upstanding (upturned) ends and the latch bolt may extend through an opening in each upstanding
(upturned) end. '

[0019] In an alternative embodiment, the mounting body comprises a mounting support and
optionally a mounting cover. The spaced sides of the mounting support may define a
channel/passageway for accommodating a latch bolt, especially a cuboid (rectangular) latch bolt.
The mounting cover may be fastenable to the mounting support to define a channel/passageway
for the ‘bolt. In this embodiment, the bolt may be held in a single plane by the mounting body
(which advantageously provides a more robust/sturdy latch that is less susceptible to bending
moments). The mounting body may enclose all or almost all moving parts, leading to improved

safety.

- [0020] In a further embodiment, the mounting body may define a channel/passageway for
accommodating a latch bolt, especially a cuboid (rectangular) latch bolt. In this embodiment, the
mounting body ﬁlay be integrally formed. For exéinple, the passageway may be machined out of
a solid piece of metal. In this embodiment, the bolt is held in a single plane by the mounting body
(which advantageously provides a more robust/sturdy latch that is less susceptible to bending
moments). The mounting body may enclose all or almost all moving parts, leading to improved

safety.

[0021] The mounting body, plate or support may have at least one opening through which
one or more fasteners may extend to mount the mounting body, plate or support to a gate, flap,
door or other type of movable or hinged panel, or any type of fixture such as a post, jamb, wall or
framework, for example. Alternatively, or addifionally, the mounting plate may be welded to the
gate, frame, flap door etc. Normélly, the mountiﬁg body would be mounted to a moveable gate,b
flap, door or panel, whereas thé keeper would be mounted to or integrated into a non-movable
fixture such as a post, fence, pen or animal crush, for example. However, this arrangement may
be reversed, such as where the mounting body may be on the non-movable fixture and the keeper

may be mounted to a moveable gate, flap, door or panel.

[0022] The latch bolt may be of any suitable size, shape and construction, and may be made

of any suitable type of material or materials (such as plastics material or metal (such as steel)).

The latch bolt may be of any shape provided that it is long enough and able to be moved between
5 .
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thé locking and unlocking positions. The latch bolt may be any suitable shape and may be a
cylindrical and/or cuboid (rectangular) rod, pin or bar, for example. The latch bolt may comprise
a shaft region and a keeper-engaging region extending from the shaft region. The keeper-
engaging region may terminate at a keeper-engaging end. The shaft region may be of any
suitable shape, including cylindrical (round) or cuboid (rectangular). The keeper-engaging region
(and the keeper engaging end) may also be of any suitable shape, including cylindrical (round) or

cuboid (rectangular).

[0023] The latch bolt may be especially formed of a single, solid material, in which the
material is especially metal, more especially steel. In one embodiment, the latch bolt has a
cuboid (rectangular) shape overall, although it may include cut-outs or slots as discussed further
below. In one embodiment, the latch bolt is “A” shaped, wherein an apex of the “A” is the

keeper-engaging end.

\[0024] In one embodiment, the keepef-engaging region may be of decreased cross-sectional
area at the keeper-engaging end. In this embodiment, the keeper-engaging region may be
tapefed, bevelled or chamfered to an angle of about 4, §, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
- 18, 19 or 20 degrees relative to the longitudinal axis. The taper, bevel or chamfer may be
approximatély 3,4,5,6,7,8,9, 10, 11 or 12 mm in length (as measured along the longitudinal
axis), but it need not be limited to this length. The keepcr-engaging region may be tapered,
bevelled or chamfered on one or more longitudinal sides, including 1, 2, 3 or 4 longitudinal
sides, especially 1 or 2 longitudinal sides, more especially 2 opposed longitudinal sides. If the
keeper-engaging region is tapered, bevelled or chamfered on more than one longitudinal sides,
the taper, bevel or chamfer may be the samé on each longitudinal side or different. In a preferred
embodiment, the kéeper-engaging region is tapered, bevelled or chamfered on only one
longitudinal side, especially on the longitudinal side that first strikes the keeper as 'the latch

moves to a locking position.

[0025] Typically, the shape of the keeper-engaging region will be snugly received within a
suitably shaped opening in the keeper. The inventors have found that having large chamfered
ends/angles on round keeper-engaging ends of latch bolts increase the potential for such ends to
disengage their keepers when subjected to excessive side force. The inventors have further found
that having too little an angle (ie. about 3 degrees or smaller) results in the end actually wanting
to "lock" in a mating taper of the keeper (ie. morse-type tapers). The inventors have discovered
that the optimal angle, on either round keeper-engaging ends or flat keeper-engaging ends, is

* anywhere between 4 degrees and 20 degrees, so as to provide an optimal locking result.

6
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[0026] Preferably, the keeper-engaging end is tapered, bevelled or chamfered to an angle of
about 4 degrees to about 15 degrees relative to the longitudinal axis, and the length of the taper,
bevel or chamfer is approximately 8, 9 or 10 mm in length (relative to the longitudinal axis).
These dimensions increase the positive engagement and reduce the risk of the latch bolt “riding

up” a rear/trailing wall or edge of the keeper (striker plate).

[0027) A region of the keeper and latch bolt may be subjected to significantly greater load
when the slam latch is in use. For example, when the slam latch is mounted on an animal
restraining door or covér, a region of the keeper and latch bolt which is furthest away from the
animal may be placed under significant load if the animal presses against the door or cover. In
thls situation, the inventors have found that for cuboid latch bolts and rectangular keeper
openings ii is advantageous for the (longitudinal) side of the latch bolt keeper-engaging region
that is furthest away from the animal to be planar, and the side of the keeper opeﬁing that
engages with this side of the latch bolt keeper-engaging region to also be planar. In this ‘
embodiment, the opposite side of the latch bolt keeper-engaging region may be angled, for’
example, tapered, bevelled or chamfered. In fact, an angled latch bolt keeper-engaging region on
the side of the bolt that first contacts the keeper when the latch closes may assist in closing the

latch (especially when the door to which the latch is attached is moving at slower speeds).

[0028]) In some embodiments, the slam latch further comprises a latch bolt positioner. The
latch bolt positioner advantageously may be for moving the latch bolt between the locking
position and the unlocking position. The latch bolt positioner may be of any suitable size, shape
and construction, and may be made of any suitable type of material or materials (such as plastics
material or metal (such as steel)). The positioner may comprise a single piece or two or more

pieces that cooperate with one another.

[0029] The latch bolt positioner may comprise, for example, a cam and a cam follower in
contact with one another. In one embodiment, the cam may be in the form of a collar or collet
extending around a shaft region of the latch bolt, and a handle may be connected to the cam such
that the cam may be rotated about the longitudinal axis. The cam may be a truncated cylinder or
cylindrical wedge which bears against the cam follower. The cam follower may be in the form of
a collar, collet or flange affixed to the shaft region. The cam follower may be a truncated cylinder
or cylindrical wedge which bears againét the cam. When the handle is used to rotate the cam
about the shaft region of the latch bolt, the cam and cam follower are caused to axially separate

and the keeper-engaging end is moved to the unlocked position.
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[0030] In another embodiment, the cam may be in the form of a collar, collet or flange
extending around and affixed to a shaft region of the latch bolt, and a handle may extend directly
from the latch bolt such that the cam may be rotated when the handle is rotated. The cam
follower may be in the form of a collar or collet extending around the shaft region of the latch
bolt but affixed to the mounting body. The cam may be a truncated cylinder or cylindrical wedge
which bears against the cam follower. The cam follower may be a truncated cylinder or
cylindrical wedge which bears against the cam. When the handle is used to rotate the cam
relative to the cam follower, the cam and cam follower are caused to axially separate and the

keeper-engaging end is moved to the unlocked position.

[0031] In a further embodiment, the latch bolt positioner comprises a latch bolt actuator,
wherein the latch bolt actuator rﬁay be pivotally mounted to the mounting body and operably
connected to the latch bolt, such that ’pivoting the latch bolt actuator moves the latch bolt
between the locking position and unlocking position. The latch bolt positioner may comprise a
cam in the form of a latch bolt actuator pivotally mounted to the mounting body and a cam
follower connected to the latch bolt, such that pi\}oting the latch bolt actuator moves the latch
bolt between the locking position and unlocking position. In this embodiment, the latch bolt
actuator (cam) may be especially mounted to the mounting body (especially the mounting
support) by way of a pivot pin or bolt. When the slam latch is assembled, the latch bolt actuator
may extend through a slot in the latch bolt. In this embodiment, the cam follower may be in the
form of a roller pinned to the latch bolt. As the latch bolt actuator (cam) is pivoted, the actuator
bears against the roller (cam follower) and moves the latch bolt between the locking position and
unlocking position. The cam follower may be mounted at the end of the latch bolt (o'pposite to
the keeper-engaging end) by a fastener (which may be, for example, a pin or bolt). The cam
follower may be positioned within the slot in the latch bolt, such that the latch bolt actuator
(cam) abuts the cam follower. As the latch bolt actuator is moved away from the keeper-
eﬁgaging end of the bolt, the actuator (cam) moves against the cam follower so as to move the
latch bolt to the unlocking position. The cam follower may be made of any suitable material,
such as metal (e.g. steel) and plastics material, such as nylon. The cam fbllower may be
especially made of nylon (which advantageously provides noise reduction compared to, for
example, a steel cam follower). An advantage of this arrangement is that the latch bolt is capable
of moving between the locking and unlocking positions without movement of the latch bolt
actuator. This means that an operator may be able to hold the handle of the slam latch (which
may be connected to the latch bolt actuator) without high impact shock stress, as the door or

panel (for example) to which the slam latch is connected is slammed shut.

8
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[0032] The latch bolt‘positioner may fﬁrther comprise a biasing mechanism to bias the bolt
to the locking position. ‘Any suitable type of biasing mechanism may be used. For example the
biasing mechanism may be a spring, such as a coiled spring/helical spring. In one embodiment,
the spring may extend around a shaft region of the latch bolt. One end of the .spring may bear
against the mounting body (eg. upstanding end) and the other end of the spring tﬁay bear against

the keeper-engaging end of the latch bolt or the cam or of the positioner.

[0033] In another embodiment, the biasing mechanism (especially a spring) may be located
within a suitably shaped slot in the latch bolt. In this embodiment, the biasing mechanism may
be positioned so that one end abuts the latch bolt, and the other end abuts a stop pin that extends
from the mounting support/body (the stop pin is especially connected or recessed into the
mounting support/body). When the mounting body has a passageway/channel (formed, for
example, by a mounting support and mounting cover), the biasing mechanism may be held in
place by, for example, the mounting cover. When the bolt is moved into an unlocking position,
the biasing mechanism may be compressed, such that the latch bolt will return to the locking

position.

[0034] In some embodiments, the slam latch further comprises a latch bolt adjuster for
adjusting the throw of the bolt. In one embodiment, the adjuster may be mounted to the bolt, for
example at the opposite end to the keeper-engaging end. The adjuster may be of any suitable
configuration. In one embodiment, the end of the bolt opposite to the keeper-engaging end is
cylindrical and threaded, and together with a threadable nut functions as the adjuster. In this
embodiment, turning the nut further onto the bolt reduges the throw, and turning the nut off the
bolt increases the throw. Movement of the latch bolt adjuster may also advantageously adjust the
tension of the biasing member. When the latch bolt positioner comprises a cam and a cam
follower, the latch bolt adjuster may also alter the tolerances between the cam and cam follower

to improve operation of the latch.

[0035) In some embodiments, the slam latch further includes a haﬁdle. The handle may be
of any suitable size, shape and construction, and may be made of any suitable type of material or
materials (such as plastics material or metal (including steel)). The handle may extend linearly or
non-linearly. The handle may be substantially linear, L-shaped or substantially U-shaped. In one
embodiment, the handle extends directly from the latch bolt. It may be of unitary construction
with the latch bolt or it may be a separate connectable piece. In another embodiment, the handle
is connected to the positioner or part thereof, and the handle may be especially connected to the

latch bolt actuator (cam). The handle may be of unitary construction with the positioner (or part

9
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thereof) or it may be a separate connectable piece. When the handle extends from the latch bolt
actuator, the handle can provide mechanical advantage to the operator in compressing the biasing
member. This may allow for biasing members with improved compressive strength to be used in

the slam latch.

[0036] The keeper may be of any suitable size, shape and construction, and may be made of
any suitable type of material or materials (such as plastics material or metal (including steel)).
The keeper may have a body providing an opening for receiving the keeper-engaging region. As
mentioned, typically, the shape of the keeper-engaging region (especially the keeper-engaging
end) will be snugly received within a suitably shaped opening in the keeper body. The keeper
body may be of unitary construction or may comprise two or more body pieces. Alternatively, the
keeper body may be moulded into a non-movable fixture such as a post, fence, pen or animal

crush, for example.

[0037] The keeper may have a body providing a blind opening (or it may not be blind but
open, according to the method of manufacture) for snugly receiving the keeper-engaging end of

the latch bolt,

[0038) In one embodiment, the keeper may have a pair of spaced walls and the space
between the walls may provide an opening for receiving the keeper-engaging end. ‘Alternatively,
in another embodiment, the keeper body may have a base and a pair of spaced walls that extend
from the base, all of which define a blind opening for receiving the keeper-engaging end. For
either embodiment, the spaced walls may have inner faces that begin to converge/extend towards
one another (as they near the base or fixture to which the keeper is mounted) so as to provide a
snug fit for the keeper-retaining end. In both embodiments, the keepér may have at least two
spaced walls (especially tWo) defining an opening having a mouth and a rear end, wherein the
opening is adapted to receive the keeper-engaging end of the latch bolt when the latch bolt is iﬁ
the locking position, wherein the spaced walls are closer together at the rear end than at the
mouth. For the avoidance of doubt, the term “rear end” merely refers to the end of the walls

opposite to the mouth.

[0039)] If the latch bolt is cylindrical, then the bolt may be bevelled or chamfered (for
example) at its end, and the walls of the keeper may be angled towards each other to minimise or
climinate a rattle in the latch. Altématively, if the latch bolt is cuboid, then only one side may be
bevelled or chamfered (for example). In this case, only one wall of the keeper may be angled

towards the other wall, especially so as to conform to the angles of the bolt and to thereby

10



WO 2013/181688 PCT/AU2013/000577

minimise or eliminate a rattle in the latch. In one embodiment, the at least two walls of the

keeper may be oriented to conform to the shape of the keeper-engaging region.

[0040) Preferably, the keeper-engaging end of the latch bolt does not come into contact with
the base of the keeper body or fixture to which the keeper body is mounted because the latch bolt
is spring-loaded and, in agricultural situations, as an animal tries to move the panel or gate the
spring/biasing member ensures that the latch bolt continues to move outwards until it is wedged
between the inner faces of the walls thereby eqsuﬁng zero gap. The inventors have found this

feature to be a major difference and advantage over known slam latches.

[0041] At least one of the walls (front or leading wall) may have a sloping or ramped outer
surface along which the keeper-engaging end may slide whén moving to the opening in the
keeper. The other wall (rear or trailing wall) may project out past the sloping or ramped wall so
as to increase positive engagement of the keeper-engaging end with the keeper body. That is, the
longer wall may prevent the latch bolt from overshooting or otherwise not engaging the opening
properly. The other wall may project out past the sloping or ramped wall by any suitable distance
- — for example, about 2, 3, 4, 5, 6, 7, 8, 9 or even 10 mm, but preferably. about 4 — § mm.
Preferably, when a handle is used to move the keeper-engaging end to the unlocking position,

there is sufficient clearance so as to be able to move the keeper-engaging end past the other wall.

[0042] The base or keeper body in general may haife a.xt least one opening through which one
or more fasteners may extend to mount thf: base or keeper body generally to a gate, flap, door or
other type of fixed, movable or hinged panel, or any type of fixture such as a post, jamb, wall or
framework, for example. Alternatively, or additionally, the base or keeper body in general may
be welded or cast into the gate, frame, flap door etc. Again, normally, the keeper would be
mounted to or integrated into (eg. moulded into) a non-movable fixture such as a post, fence, pen

or animal crush, for example.

[0043) Preferred embodiments of the invention will now be described, by way of example

only, with reference to the accompanying figures, in which:

[0044]) Figure 1 is an isometric view of a slam latch shown having a latch bolt in an

unlocked position, according to a first example of the present invention;
[0045) Figure 2 is a plan view of the slam latch shown in figure 1;

[0046] Figure 3 is an isometric view of a slam latch shown having a latch bolt in a locking

position, according to a second example of the present invention;
11
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[0047) Figure 4 is an isometric view of part of the slam latch shown in figure 3;
[0048] Figure 5 is a plan view of the slam latch shown in figure 3;

[0049] Figure 6 is a close-up of the view shown in figure 5, in which the interaction between

the keeper and keeper-engaging end of the latch bolt is illustrated;

[0050] Figure 7 is an isometric view of the slam latch shown in figure 3 but showing the

latch bolt in an unlocking position;
[0051] Figure 8 is a plan view of the slam latch shown in figure 6;

(0052] Figure 9 is a close-up of the view Shown in figure 8, illustrating the keeper and the

latch bolt positioner;

[0053]) Figure 10 is an isometric view of a slam latch shown having a latch bolt in a locking

position, according to a third gxample of the present invention;

[0054] Figure 11 is an end view (from the keeper end) of the slam latch shown in figure 10;
[0055] Figure 12 is another isometric view of fhe slam latch shown in figure 10;

[0056] Figure 13 is a side view of the slam latch shown in figure 10;

[0057] Figure.l4 is a plan view of the slam latch shown in figure 10;

[0058] Figure 15 is a further side view of the slam latch éhown in figure 10;

[0059] Figure 16 is a further isometric view of the slam latch shown in figure 10;

[0060] Figure 17 is an end view (from the end opposite the keeper) of the slam latch shown |
in figure 10;

[0061] Figure 18 is a further isometric view of the slam latch shown in ﬁgure 10;
[0062] Figure 19 is an exploded isometric view of the slam latch shown in figure 10;

[0063] Figure 20 is an isometric view of the slam latch shown in figure 10, when mounted to

a support;

[0064] Figure 21 is a plan view of the slam latch shown in figure 20, when the slam latch is

in the locking position;
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[0065] Figure 22 is a plan view of the slam latch shown in figure 20, when the slam latch is

in the unlocking position;

[0066] Figure 23 is an isometric view of a slam latch shown having a latch bolt in a locking

position, according to a fourth example of the present invention;
[0067] Figure 24 is a side view of the slam latch shown in figure 23;
[0068) Figure 25 is a plén view of the slam latch shan in figure 23;

[0069] Figure 26 is a plan view of the slam latch shown in figure 25, except illustrating the

latch with the mounting cover removed;
[0070] Figure 27 is an isometric view of the mounting support of the example of figure 23;

[0071] Figure 28 is an isometric view of a slam latch shown having a latch bolt in an

unlocking position, according to a fifth example of the present invention;

[0072] Figure 29 is a further isorpetﬁc view of the slam latch shown in ﬁgﬁre 28;
[0073] Figure 30 is a plan view of the slam latch shown in figure 28;

[0074] Figure 31 is a side view of the slam latch shown in ﬁgurg 28;

{0075] Figure 32 is a Mher plan view of the slam latch shown in ﬁguré 28;

f

- [0076] Figure 33 is a plan view of the slam latch shown in figure 28, with the latch bolt in a

locking position;

[0077]‘ Figﬁre 34 is a side vievf of the slam latch shown in ﬁgure 33;and °
[0078] Figure 35is a further plan view of the slam latch shown in figure 33.
[0079]' | In the figures like reference numerals refer to like features.

[0080] Referring first to figures 1 and 2, there is shown a slam latch 1 for locking a hinged

gate (not shown) to a gate post (not shown), for example.

[0081] Although the slam latch as described herein is particularly suited for securing doors
and swinging panels, particularly in agricultural applications (eg. for handling livestock such as

sheep, pigs or cattle), it may have other non-agricultural commercial uses.
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[0082] The slam latch 1 comprises a mounting body 2, a latch bolt 3, a handle 4, a latch bolt

positioner 5 and a keeper 6.

[0083] The mounting body 2 comprises a steel mounting plate 20 having upstanding
(upturned) ends 21, 22 and the latch bolt 3 extends through an opening 23, 24 in each upstanding
end 21, 22. The mounting plate 20 has openings (not shown) through which fasteners (screws)

extend to mount the mounting plate 20 to a hinged gate.

[0084] ‘The latch bolt 3 has a longitudinal axis and is made of steel. The latch bolt 3 is
‘mounted to the mounting body 2 for axial movement relative to the mounting body 2 between a
locking position (not shown) and an unlocking position (as shown in figures 1 and 2). The latch
bolt 3 comprises a cylindrical shaft region 30 and a keeper-engaging end 31 extending from the
shaft region 30. The keeper-engaging end 31 is in the form of a plate and has a
chamfered/tapered edge 32 having an angle of abbut 4 to 8 degrees relative to the longitudinal

axis and a length between about 3-12 mm (relative to the longitudinal axis).

[0085] The handle 4 is substantially L-shaped and is made of steel. One part 40 of the handle
4 extends substantially perpendicularly of the latch bolt 3 shaft region 30 and a free end 41 of the
handle 4 extends substantially parallel with the longitudinal axis.

[0086] - The latch bolt positioner 5 comprises a cam 50, a cam follower 51 and a biasing
member 52, and the cam 50 and cam follower 51 are made of steel. The biasing member 52 is

made of sprung steel.

[0087] The cam 50 is in the form of a collar extending around the shaft region 30 of the
latch bolt and further through opening 23, and the handle 4, 40 is connected to the cam 50 such
that the cam 50 may be rotated about the shaft region 30 (longitudinal axis). The cam 50 is a

truncated cylinder/cylindrical wedge which bears against the cam follower 51.

[0088] The cam follower 51 is in the form of a collar extending around and affixed to the
shaft region 30 of the latch bolt 3 by way of a fastener 54. Like the cam 50, the cam follower 51
is also a truncated cylinder/cylindrical wedge which bears against the cam 50.

[0089] The biasing member 52 is in the form of a coiled spring. The spring 52 is wound
about the shaft region 30 of the latch bolt 3 between the upturned end 21 of the mounting bracket
2 (or cam 50) and the keeper-engaging end 31 of the latch bolt 3. The spring 52 ensures that the
cam 50 and cam follower 51 are always kept in contact with one another as well as that the latch

bolt 3 may return to the locked position when the handle 4 is released by an operator.
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[0090] When the handle 4 is used to rotate the cam 50 about the shaft region 30 of the latch
bolt 3, the cam 50 and cam follower 51 are caused to axially separate and the keeper-engaging
end 31 is moved to the unlocked position — against the force of the spﬁng 52— as shown in
figures 1 and 2. When the handle 4 is released, the cam 50 rotates so as to return the latch bolt 3

to the locked position.

[06091] The keeper 6 has a steel body 60 providing a blind opening 61 for snugly receiving
the keeper-engaging end 31 of the latch bolt. The keeper body 60 has a base 62 and a pair of
spaced walls 63, 64 that extend from the base 62, all of which define the blind opening 61. The
spaced walls 63, 64 have inner faces that converge/extend towards one another as they near the
base 62 so as to provide a snug fit for the keeper-retaining end 31. One of the walls 63 (ie. the
front or leading wall) has a sloping or ramped outer surface 65 along which the keeper-engaging
end 31 slides when on its way to the blind opening 61 in the keeper 6. The other wall 64 (ie. the
rear or trailing wall) is approximately 4 mm longer than wall 63 (as shown at “A” in figure 6).

The gap shown in “B” in figure 6 ensures positive locking.

[0092] The base 62 has openings (not shown) through which fasteners extend to mount the

base 62 to a non-moving fixture such as a post, jamb, framework or other structure.

[0093] In use, the mounting body 2 is mounted to a hinged gate (or other type of movable
panel) and the keeper 6 is mounted to a non-moving fixture such as a géte post, jamb, framework

or other structure.

[0094]  When the hinged gate is swung towards the keeper 6, the latch bolt 3 rides along and
up over the sloping or ramped outer surface 65 of the keeper 6, and the spring 52 ensures that the
keeper-retaining end 31 of the latch bolt 3 engages the opening 61 so as to lock the hinged gate to
the gate post. In order to unlock the hinged gate, the handle 4 is rotated by an operator such that
the cam 50 and cam follower 51 are axially separated, and the keeper-engaging end 31
disengages the keeper 6. When the handle 4 is released, the spring 52 ensures that the latch bolt 3

is again extended to the locking position.

[0095] Referring now to figures 3 to 9, there is shown a slam latch 100 for locking a hinged
gate (not shown) to a gate post (not shown), for example, according to another embodiment of

the present invention.

[0096] The slam latch 100 comprises a mounting body 200, a latch bolt 300, a handle 400, a
latch bolt positioner 500 (see figure 3) and a keeper 600.
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[0097] The mounting body 200 comprises a steel mounting plate 220 having upstanding
ends 221, 222 and the latch bolt 300 extends through an opening (not labelled) in each
upstanding end 221, 222. The mounting plate 220 has openings (not shown) through which

fasteners (screws) extend to mount the mounting plate 220 to a hinged gate.

[0098] ‘The latch bolt 300 has a longitudinal axis and is made of steel. The latch bolt 300 is
mounted to the mounting body 200 for axial movement relative to the mounting body 200
between a locking position (as shown in figures 3, 5 and 6) and an unlocking position (as shown
in figures 7, 8 and 9). The latch bolt 300 comprises a cylindrical shaft region 330 and a keeper-
engaging end 331 extending from the shaft region 330. The keeper-engaging end 331 has a
chamfered/tapered edge 332 having an angle of about 4 to 8 degrees relative to the longitudinal

axis and a length between about 3-12 mm (relative to the longitudinal axis).

[0099] The handle 400 is substantially L-shaped and is made of steel. One part 440 of the
handle 400 extends substantially perpendicularly of the latch bolt 300 shaft region 330 and a free
end 441 of the handle 400 extends substantially parallel with the longitudinal axis.

[00100]  The latch bolt positioner S00 comprises a cam 550, a cam follower 551 and a biasing
member 552, and the cam 550 and cam follower 551 are made of steel. The biasing member 552

is made of sprung steel.

[00101] The cam 550 is in the form of a collar extending around the shaft region 330 of the
“latch bolt 300 and affixed to the shaft region 330 of the latch bolt 300 by way of a fastener 354.

[00102] The handle 400, 440 is connected to the cam 550 by way of the shaft region 330 such
that the cam 550 is rotated with the shaft region 330. The cam 550 is a truncated

cylinder/cylindrical wedge which bears against the cam follower 551.

[00103]  The cam follower 551 is in the form of a collar extending around the shaft region 330
and affixed to the upstanding end 221 of the mounting body 200 by way of a weld. Like the cam
550, the cam follower 551 is also a truncated cylinder/cylindrical wedge which bears against the

cam 550. -

[00104] The biasing member 552 is in the form of a coiled spring. The spring 552 is wound
about the shaft region 330 of the latch bolt 300 between the upturned end 221 of the mounting
bracket 200 and the cam 550. The spring 552 ensures that the cam 550 and cam follower 551 are
always kept in contact with one another as well as that the latch bolt 300 may return to'the locked

position when the handle 400 is released by an operator.
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[00105]  When the handle 400 is used to rotate the shaft region 330 and the cam 550, the cam
550 and cam follower 551 are caused to axially separate and the keeper-engaging end 331 is
rﬁoved to the unlocked position — against the force of the spring 552— as shown in figures 7 and
8. When the handle 400 is released, the cam 550 rotates so as to return the latch bolt 300 to the

locked position.

[00106] The keeper 600 has a steel body 660 providing a blind opening 661 for snugly
receiving the keeper-engaging end 331 of the latch bolt 300. The keeper body 660 has a base 662
and a pair of spaced walls 663, 664 that extend from the base :662, all of which define the blind
opening 661. The spaced walls 663, 664 have inner faces that converge/extend towards one
another as they ngér the base 662 so as to provide a snug fit for the keeper-retaihing end 331.
One of the walls 663 (the front or leading wall) has a sloping or ramped outer surface 665 along
which the keepef—engaging end 331 slides when on its way to the blind opening 661 in the keeper
600. The other wall 664 (the rear or trailing wall) is approximately 4 mm longer than wall 663.

[00107]  The base 662 has openings (not shown) through which fasteners extend to mount the

base 662 to a non-moving fixture such as a post, jamb, framework or other structure.

[00108] | In use, the mounting body 200 is mounted to a hinged gate (or other type of movable
panel) and the keeper 600 is mounted to a non-moving fixture such as a gate post, jamb,

framework or other structure.

[00109] When the hinged gate is swung towards the keeper 600, the latch bolt 300 rides along
and up over the sloping or ramped outer surface 665 of the keeper 600, and the spring 552
ensures that the keeper-retaining end 331 of the latch bolt 300 engages the opening 661 so as to
lock the hinged gate to the gate post. In orderL to unlock the hinged gate, the handle 400 is rotated
by an operator such that the cam 550.and cam follower 551 are axially separated, and the keeper-
éngaging end 331 disengages the keepér 600. When the handle 400 is released, the spring 552
ensures that the latch bolt 300 is again extended to the locking position. As illustrated at “C” in
figure 9, the capacity of cam 550 and cam follower 551 to open is greater than the total depth of
661.

[00110] Referring to figures 10 to 27, there is provided two examples of a slam latch 1001.
'Alt‘hough these example slam latches are particularly suited for securing doors and swinging
panels (for example), especially in agricultural applications (e.g. for handling livestock such as

sheep, pigs or cattle), they maj' have other non-agricultural commercial uses.

17



WO 2013/181688 PCT/AU2013/000577

[00111])  The slam latch 1001 comprises a mounting body 1002, a latch bolt 1003, a handle,
1004, a latch bolt positioner 1005 and a keeper 1006.

[00112] The mounting body 1002 comprises a mounting support 1021 and a mounting cover
1022. As seen in figures 19, 26 and 27, the sides 1023, 1024 of the mounting support project to
define a channel/passageway for accommodating a cuboid latch bolt 1003. As seen in figure 19,
the cover 1022 may be fastened to the mounting support 1021 by way of fasteners (screws) 1025.
* When the mounting cover 1022 is fastened/to the mounting support 1021, a channel/passageway
is defined within which the bolt 1003 is held in a single plane. The mounting support 1021 has
openings 1026, 1027 (see figure 19) through which fasteners (screws) extend to mount the
mounting support 1021 to a gate (for example). In the embodiments illustrated in figures 20-22
the slam latch 1001 is shown mounted to a part of a post assembly 1007.

[00113]  Referring now to figure 19, the latch bolt 1003 has a longiﬁxdinal axis and is made of
steel. The latch bolt is accommodated within the passageway/channel formed by the mounting
support 1021 and the mounting cover 1022. The latch bolt 1003 is of cuboid overall shape, and
it includes a number of cut-outs/slots. The latch bolt illustrated in these examples is “A” shaped,

wherein the apex of the “A” is the keeper-engaging end 1031.

[00114] The keeper-engaging end 1031 in these examples has a taper on one side 1032, which
‘has an angle of about 4 to 8 degrees relative to the longitudinal axis and a length between about

3-12 mm (relative to the longitudinal axis).

[00115] - As seen in figure 19, the latch bolt positioner 1005 comprises a latch bolt actuator
1051 (cam) pivotally mounted to the mounting support 1021 by way of a pivot bolt 1028. When
assembled, the latch bolt actuator 1051 extends through a slot (cut-out) 1033 in the latch bolt.
The latch bolt positioner 1005 further comprises a cam follower (roller) 1052 and a fastener
(bolt) 1053. The cam follower 1052 is mounted on the bolt 1053. As the latch bolt actuator
1051 is moved away from the keeper-engaging end 1031 of the bolt, a cam-surface of the
actuator 1051 bears against the cam follower 1052 so as to move the latch bolt to the unlocking
position. The cam follower 1052 is preferably made of nylon (which provides noise reduction

compared to, for example, a steel cam follower).

[00116] The latch bolt 1003 further comprisés a slot 1034 for housing a biasing mechanism

1054, which comprises a helical spring 1055 and stop pin 1056. One end of the spring 1055

bears against the stop pin 1056, and the other bears against the side of the slot 1034. Actuation

of the latch bolt actuator 1051 results in movement of the latch bolt 1003 into the unlocking
18



WO 2013/181688 PCT/AU2013/000577

position and compression of spring 1055, biasing the latch bolt 1003 to return to the locking

position.

[00117])  The handle 1004 in the example illustrated in figures 10-22 is substantially linear,
and is connected to the latch bolt actuator 1051. In the example illustrated in figures 23-27 the
handle is substantially L-shaped, including parts 1041 and 1042.

[00118]  The keecper 1006 has a steel body 1060 providing a blind opening 1061 -for snugly
receiving the keeper-engaging end 1031 of the latch bolt. The keeper body 1060 has a base 1062
and a pair of spaced walls 1063, 1064 that extend from the base 1062,.all of which define the
blind opening 1061 (and rear end of the walls). The spaced walls 1063 and 1064 together define
a mouth of the opening 1066. The spaced wall 1064 extends towards wall 1063 as it nears the
base 1062 so as to provide a snug fit for the keeper-retaining end 1031. One of the walls 1063
(i.e. the front or leading wall) has a sloping- or ramped outer surface 1065 along which the
keeper-engagirig end 31 slides when on its way to the blind opening 1061 in the keeper 1006.
The other wall 1064 (i.e. the rear or trailing wall) is approximately 4 mm longer than wall 1063.

” [00119] The base 1062 has openings (not shown) through which fasteners extend to mount

the base 1062 to a fixture such as a post, jamb, framework or other structure.

[00120] In use, the mounting body 1002 is mounted to a hinged gate (or other type of
movable panel) and the keeper 1006 is mounted to a non-moving fixture such as a gate post,

jamb, framework or other structure.

[00121] When the hinged gate is swung towards the keeper 1006, the latch bolt 1003 rides
along and up over the sloping or ramped outer surface 1065 of the keeper 1006, and the bspring
1055 ensures that the keepef-retaining end 1031 of the latch bolt 1003 engages the opening 1061
so as to lock fhe hinged gate to the gate post. In order to unlock the hinged gate, the handle 1004
is levered by an operator away from the mounting body 1002, such that (cam) latch bolt actuator
1051 moves against cam follower 1052 so as to move the latch bolt 1003 into the unlocking
position (this is illustrated in figure 22). When the handle 1004 is released, the spring 1055
ensures that the latch bolt 1003 is again extended to the locking position. '

[00122]  Figures 28-35 illustrate a further example slam latch for locking a hinged gate (not

shown) to a gate post (not shown), for example.

[00123]  Although the slam latch as described herein is particularly suited for securing doors

~ and swinging panels, particularly in agricultural applications (eg. for handling livestock such as
19



WO 2013/181688 PCT/AU2013/000577

sheep, pigs or cattle), it may have other non-agricultural commercial uses.

[00124] The slam latch 1100 comprises a mounting body 1200, a latch bolt 1300, a handle
1400, a latch bolt positioner 1500 and a keeper 1600.

\' [00125] The mounting body 1200 comprises a mounting support 1221 and a mounting cover
1222. The mounting support 1221 deﬁhes a passageway/channel for accommodating a latch bolt
1300, which is of cuboid shape. In this example, the passageway is machined out of a solid piece
of metal. This z;rrahgem_ent allows the mounting support 1221 to hold the latch bolt 1300 in a
single plane, leading to a more robust and sturdy latch. The mounting support 1221 has openings
(not shown) through which fasteners (screws) extend to mount the mounting plate 20 to a hinged

gate.

[00126]  The latch bolt 1300 has a longitudinal axis and is made of steel. The latch bolt 1300
is accommodated within the mounting support 1221 for axial movement relative to the mounting
body 1200 between a locking position (see figures 33 to 35) and an unlocking position (as shown
in figures 28 to 32). The latch bolt 1300 comprises a cylindrical shaft region 1335 and a keeper-
engaging end 1331 extending from the shaft region 1335. The keeper-engaging end 1331 is in the
form of a plate and has a chamfered/tapered edge 1332 having an angle of about 4 to 8 degrees
relative to the longitudinal axis and a length between about 3-12 mm (relative to the longitudinal

axis).

[00127]  The handle 1400 is substantially L-shaped and is made of steel. One part 1441 of the
handle 1400 extends substantially perpendicularly of the latch bolt 1300 shaft regioﬁ 1335and a
free end 1442 of the handle 1400 extends substantiaily paraliel with the longitudinal axis.

[00128]  The latch bolt positioner 1500 comprises a cam 1550, a cam follower 1551 and a
biasing member (not shown — the biasing member is inside the mounting support 1221 in a
similar arrangement to that shown in figures 10-26), and the cam 1550 and cam follower 1551
are made of steel. The biasing member is made of sprung steel. The biasing member is a spring
that ensures that the cam 1550 and cam follower 1551 are always kept in contact with one
another as well as that the latch bolt 1300 may return to the locking position when the handle is

released by an operator.

[00129] The cam 1550 is in the form of a collar extending around the shaft region 1335 of the
latch bolt, and the handle 1400 is connected to the cam {550 such that the cam 1550 may be
rotated about the shaft region 1335 (longitudinal axis). The cam 1550 is a truncated
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cylinder/cylindrical wedge which bears against the cam follower 1551.

[00130] The cam follower 1551 is in the form of a collar extending around and affixed to the
shaft region 1335 of the latch bolt. Like the cam 1550, the cam follower 1551 is also a truncated
cylinder/cylindrical wedge which bears against the cam 1550.

[00131] When the handle 1400 is used to rotate the cam 1550 about the shaft region 1335 of
the latch bolt 1300, the cam 1550 and cam follower 1551 are caused to axially separate and the
keeper-engaging end 1331 is moved to the unlocked position — against the force of the biasing
member — as shown in figures 28 to 32. When the handle 1400 is released, the cam 1550 rotates
so as to return the latch bolt 1300 to the locked position. |

[00132]  The slam latch also includes a latch bolt adjuster 1800 for adjusting the throw of the
bolt. As shown in figures 28 to 35 the latch bolt adjuster 1800 compﬁses a nut 1880 which is
positioned on a threaded end of the shaft region 1335 of the latch bolt 1300. Alternatively, the
adjuster 1800 may comprise both the nut 1880 and thread. Turning the nut further onto the bolt
reduces the throw, and turning the nut off the bolt increases the throw. Movement of the latch
bolt adjuster 1800 may also advantageously adjust the tension of the biasing member, and may
also alter the tolerances between the cam 1550 and cam follower 1551 to improve operation of

the latch.

[00133]  The keeper 1600 has a steel body 1660 providing a blind opening 1661 for snugly
~ receiving the keeper-engaging end 1331 of the latch bolt. The keeper body 1660 has a base 1662
and a pair of spaced walls 1663, 1664 that extend from the base 1662, all of which define the
blind opening 1661. The spaced walls 1663, 1664 have inner faces that converge/extend towards
one another as they near the base 1662 so as to provide a snug fit for the keeper-retaining end
1331. One of the walls 1663 (ie. the front or leading wall) has a sloping or ramped outer surface
1665 along which the keeper-engaging end 1331 slides when on its way to the blind opening
1661 in the keeper 1600. The other wall 1664 (ie. the rear or trailing wall) is approximately 4

mm longer than wall 1663.

[00134] The base 1662 has openings (not shown) through which fasteners extend to mount

the base 1662 to a non-moving fixture such as a post, jamb, framework or other structure.

[00135]) In use, the mounting body 1200 is mounted to a hinged gate (or other type of
movable panel) and the keeper 1600 is mounted to a non-moving fixture such as a géte post,

jamb, framework or other structure. However, the reverse arrangement may also be used, such as
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when the mounting body is mounted to a non-moving fixture and the keeper 1600 is mounted to

a moving fixture.

[00136] When the hinged gate is swung towards the keeper 1600, the latch bolt 1300 rides
along and up over the sloping or ramped outer surface 1665 of the keeper 1600, and the biasing
member ensures that the keeper-retaining end 1331 of the latch bolt 1300 engages the opening
1661 so as to lock the hinged gate to the gate post. In order to unlock the hinged gate, the handle
1400 is rotated by an operator such that the cam 1550 and cam follower 1551 are axially
separated, and the keeper-engaging end 1331 disengageé the keéper 1600. When the handle 1400
is released, the biasing member ensures that the latch bolt 1300 is again extended to the locking

position.

[00137]  The slam latch as exemplified is particularly suited for use in agriculture, such as for
securing doors and swinging panels when constraining and limiting the movement of animals in

pens yards and enclosed spaces such as cattle crushes.

[00138] In particular, the slam latch as exemplified provides means for preventing a slam
latch bolt from rattling against its associated receiving keeper when in the locking position. The
slam latch as exemplified provides means to ensure the tight engagement of a door with its
associated stop/keeper. The slam latch as exemplified also provides means to prevent the latch
bolt travelling past the designafe;l stop position. The slam latch as exemplified further provides
means for obviating the necessity of accurately positioning a latch strike with respect to a door
stop and yet retaining the desirable characteristics of accurate and careful installation of a door

latch assembly.

[00139] The inventors have found that having large chamfered ends/angles on round keeper-
engaging ends of latch bolts increase the potentiai for such ends to disengage their keepers when
subjected to excessive side force. The inventors have further found that having too little an angle
(ie. 3 degrees or smaller) results in the end actually wanting to "lock" in a mating taper of the
keeper (ie; niorse-type tapers). The inventors have discovered that the optimal angle, on either
the round ends (as per figures 3-7) or the flat keeper-engaging ends (as per figures 1 and 2), is
usuain anywhere between 4 degrees and 15 degrees (or even up to 20 degrees), so as to provide

an optimal locking result.

[00140]  The inventors have found that known slam latches have a small chamfer, perhaps 1.5

- 3mm in length as measured from the end of the latch bolt along its axis, and this is to remove

any sharp edge so as to limit the scraping of a sharp edge against the keeper/striker plate surface
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and assist the latch bolt to slide up on the keeper/striker plate and also assist in the engagerhent
process - by helping the round latch bolt to begin to enter into the opening in the keeper/striker
plate as early as possible. However, if the chamfer is too big the door may swing past the opening
and fail to engage. This is due to the speed of the door and the size / length of the chamfered
edge - normally at 45 degrees, maximum 3mm in length. If the chamfer is too big it will allow
the leading edge of the latch bolt to begin to engage in the keeping region earlier but before the
outside surface of the latch bolt diameter may propel outwards past the square edge of the
keeper/striker plate opening so as to secure the latch bolt and halt the momentum - the chamfer
may begin to make contact with the back edge (ie. rear wall/trailing wall) of the keeper/stn'ker
plate and actually begin to ride up over the back edge (ie. rear wall/trailing wall) of the opening
forcing the latch bolt open again - due to the momentum and speed and 45 degree angle and

depth of the chamfer.

[00141]  The present invention as exemplified in one or more examples on the other hand has
a much longer chamfer (typically more than 3mm and preferably 8-10mm) and also a reduced
angle (typically 4-15 degrees) to increase the positive engagement and reduce the risk of the latch

bolt “riding up” the back edge (ie. rear wall/trailing wall).

[00142]  In addition, the back edge (rear wall/trailing wall) of the keeper/striker of the present
invention is not on the same plane as the front edge (front or leading wall). The back edge (rear
wall/trailing wall) projects out an extra 4mm or so which increases positive engagement of the
latch bolt with the opening. As the latch bolt strikes the front edge (front or leading wall) of the
keeper/striker plate it causes the latch bolt to compress to a maximum of say 20mm. As the door
continues to close there is no other force or action to cause the latch bolt to retract any further
than the planer surface of the striker plate/keeper, so if for some reason the latch bbolt does not
engage and begins to move pass true axial alignment with the opening the latch bolt strikes the
back edge (rear wall/trailing wall) of the opening which protrudes an additional 4mm. This
extension, in effect, creates a ‘mini stop’. However there is sufficient capacity of the handle to
open the latch bolt i:his extra 4 mm if operated manually, in the case where the operator wants to
" open the door past the keeper engaging region (which may be the case in crush applications or

general gates as well which operate in predominantly one direction).

[00143]  In addition, the keeper-engaging end of the latch bolt does not come into contact with
the base of the keeper body or fixture to which the keeper body is mounted because the latch bolt
is spring-loaded and, in agricultural situations, as an animal tries to move the panel or gate the

spring/biasing member ensures that the latch bolt continues to move outwards until it is wedged
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between the inner faces of the walls thereby ensuring zero gap. The inventors have found this

feature to be an important difference and advantage over known slam latches.

[00144] In the present specification and claims (if any), the word "comprising" and its
derivatives including "comprises" and "comprise” include each of the stated integers but does not

exclude the inclusion of one or more further integers.

[00145]  Reference throughout this specification to “one embodiment” or “an embodiment”
means that a particular feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the present invention. Thus, the
appearance 6f the phrases “in one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily all referring to the same embodimeﬁt.
Furthermore,. the particular features, structures, or characteristics may be combined in any

suitable manner in one or more combinations.

[00146)  In compliance with the statute, the invention has been described in language more or
less specific to structural or methodical features. It is to be understood that the invention is not
limited to specific features shown or described since the means herein described comprises
preferred forms of putting the invention into effect. The invention is, therefore, claimed in any of
its forms or modifications within the proper scope of the appended claims (if any) appropriately

interpreted by those skilled in the art.
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CLAIMS

1.

A slam latch comprising:
a mounting body;

a latch bolt having a longitudinal axis and being mounted relative to the mounting body
for axial movement relative to the mounting body between a locking position and an
unlocking position, said latch bolt having a keeper-engaging region extending from the
mounting body, wherein the keeper-engaging region is of decreased cross sectional area at

a keeper-engaging end; and

a keeper adapted to receive the keeper-engaging region of the latch bolt when the latch

bolt is in the locking position.

The slam latch of claim 1, wherein the keeper-engaging region is tapered, bevelled or

chamfered.

The slam latch of claim 2, wherein the keeper-engaging region is tapered, bevelled or

chamfered to an angle of about 4 to 20 degrees relative to the longitudinal axis.

"~ The slam latch of claim 2 or 3, wherein the keeper-engaging region is tapered, bevelled or

chémfered for approximately 3 to 12 mm, as measured along the longitudinal axis from

the keeper-engaging end.

The slam latch of any one of claims 2 to 4, wherein the keeper-engaging region is tapered,

bevelled or chamfered on only one side.

The slam latch of any one of claims 1 to 5, wherein the keeper has at least two spaced
walls defining an opening having a mouth and a rear end, wherein the opening is adapted
to receive the keeper-engaging end of the latch bolt when the latch bolt is in the locking

position, wherein the spaced walls are closer together at the rear end than at the mouth.

The slam latch of claim 6, wherein at leasf one wall is tapered, bevelled or chamfered to

an angle of about 4 to 20 degrees relative to the longitudinal axis of the latch bolt.

The slam latch of claim 6 or 7, wherein only one wall of the keeper is tapered, bevelled or

chamfered.

The slam latch of any one of claims 6 to 8, wherein the at least two walls of the keeper
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10.

11.

12.

13.

14.

15.

16.

17

are oriented to conform to the shape of the keeper-engaging region.
A slam latch comprising:
a mounting body;

a latch bolt having a longitudinal axis and being mounted relative to the mounting body
for axial movement relative to the mounting body between a locking position and an
unlocking position, said latch bolt having a keeper-engaging end extending from the

mounting body; and

a keeper having at least two spaced walls defining an opening having a mouth and a rear
end, wherein the opening is adapted to receive the keeper-engaging end of the latch bolt
when the latch bolt is in the locking position, wherein the spaced walls are closer together

at the rear end than at the mouth.

The slam latch of claim 10, wherein at least one wall is tapered, bevelled or chamfered to

an angle of about 4 to 20 degrees relative to the longitudinal axis of the latch bolt.

The slam latch of claim 10 or 11, wherein only one wall of the keeper is tapered, bevelled

or chamfered.

The slam latch of any one of claims 10 to 12, wherein the latch bolt has a keeper-
engaging region extending from the mounting body, wherein the keepér-engaging region
is of decreased cross sectional area at the keeper-engaging end, and wherein the keeper is
adapted to receive the keeper-engaging region of the latch bolt when the latch bolt is in

the locking position.

The slam latch of claim 13, wherein the keeper-engaging region is tapered, bevelled or

chamfered.

The slam latch of claim 14, wherein the keeper-engaging region is tapered, bevelled or

chamfered to an angle of about 4 to 20 degrees relative to the longitudinal axis.

The slam latch of claim 14 or 15, wherein the keeper engaging region is tapered, bevelled
or chamfered for approximately 3 to 12 mm, as measured along the longitudinal axis

from the keeper-engaging end.
The slam latch of any one of claims 14 to 16, wherein the keeper engaging region is
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

tapered, bevelled or chamfered on only one side.

The slam latch of any one of claims 13 to 17, wherein the at least two walls of the keeper

are oriented to conform to the shape of the keeper-engaging region.

The slam latch of any one of claims 1 to 18, further comprising a latch bolt positioner for

moving the latch bolt between the locking position and unlocking position.
The slam latch of claim 19, further comprising a handle.

The slam latch of claim 20, wherein the latch bolt positioner is. operably connected to the

latch bolt and handle.

The slam latch of claim 20 or 21, wherein the latch bolt positioner comprises a cam and a

cam follower.

The slam latch of claim 22, wherein the cam is connected to the handle, and the cam

follower is connected to the latch bolt.

The slam latch of claim 23, wherein the cam is in the form of a latch bolt actuator
pivotally connected to the mounting body, and the cam follower is in the form of a roller

pinned to the latch bolt.

The slam latch of any one of claims 22 to 24, wherein the latch bolt comprises a slot and

the cam follower is positioned within the slot.

The slam latch of any one of claims 19 to 25, wherein the latch bolt positioner further

; comprises a biasing mechanism to bias the latch bolt to the locking position.

The slam latch of claim 26, wherein the biasing mechanism is positioned within the

mounting body.

The slam latch of claim 26 or 27, wherein the latch bolt comprises a slot, and the biasing

mechanism is positioned within the slot.

The slam latch of any one of claims 1 to 28, wherein the mounting body defines a

passageway for accommodating a latch bolt.
The slam latch of any one of claims 1 to 29, wherein the latch bolt is cuboid.

A slam latch comprising:
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32.

33.

34.

35.

36.

37.

38.

a mounting body;

a latch bolt having a longitudinal axis and being mounted relative to the mounting body

for axial movement relative to the mounting body between a locking position and an

“unlocking position, said latch bolt having a keeper-engaging end extending from the

mounting body;

a latch bolt positioner comprising a latch bolt actuator, wherein the latch bolt actuator is
pivotally mounted to the mounting body and operably connected to the latch bolt, wherein
pivoting the latch bolt actuator moves the latch bolt between the locking position and

unlocking position; and

a keeper adapted to receive the keeper-engaging region of the latch bolt when the latch

bolt is in the locking position.

The slam latch of claim 31, wherein the latch bolt actuator is a cam and the latch bolt
positioner further comprises a cam follower mounted relative to the latch bolt, so that as
the latch bolt actuator is pivoted the actuator bears against the cam follower and moves

the latch bolt between the locking position and unlocking position.

The slam latch of claim 32, wherein the latch bolt comprises a slot and the cam follower

is positioned within the slot.

The slam latch of any one of claims 31 to 33, wherein the latch bolt positioner further

comprises a biasing mechanism to bias the latch bolt to the locking position.

The slam latch of claim 34, wherein the biasing mechanism is positioned within the

mounting body.

The slam latch of claim 34 or 35, wherein the latch bolt comprises a slot, and the biasing ,

mechanism is positioned within the slot.

The slam latch of any one of claims 31 to 36, wherein the latch bolt has a keeper-
engaging region extending from the moﬁnting body, wherein the keeper-engaging region
is of decreased cross sectional area at the keeper-engaging end, and wherein the keeper is
adapted to receive the keeper-engaging region of the latch bolt when the latch bolt is in

the locking position.

The slam latch of claim 37, wherein the keeper-engaging région is tapered, bevelled or
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39.

40. -

41.
42.

43.

44,
45.
46.

47.

48.

chamfered.

The slam latch of claim 38, wherein the keeper-engaging region is tapered, bevelled or

chamfered to an angle of about 4 to 20 degrees relative to the longitudinal axis.

The slam latch of claim 38 or 39, wherein the keeper engaging region is tapered, bevelled
or chamfered for approximately 3 to 12 mm, as measured along the longitﬁdinal axis

from the keeper-engaging end.

The slam latch of any one of claims 38 to 40, wherein the keeper engaging region is

tapered, bevelled or chamfered on only one side.

- The slam latch of any one of claims 37 to 41, wherein the at least two Walls of the keeper

are oriented to conform to the shape of the keeper-engaging region.

The slam latch of any one of claims 31 to 42, wherein the keeper has at least two spaced
walls defining an opening having a mouth and a rear end, wherein the opening is adapted
to receive the keeper-engaging end of the latch bolt when the latch bolt is in the locking |

position, wherein the spaced walls are closer together at the rear end than at the mouth.

The slam latch of claim 43, wherein at least one wall is tapered, bevelled or chamfered to

an angle of about 4 to 20 degrees relative to the longitudinal axis of the latch bolt.

The slam latch of claim 43 or 44, wherein only one wall of the keeper is tapered, bevelled

or chamfered.

The slam latch of ahy one of claims‘31 to 45, wherein the mounting body defines a

passageway for accommodating a latch bolt.

The slam latch of any one of claims 31 to 46, wherein the latch bolt is cuboid.
A slam latch comprising:

a mounting body;.

a latch bolt having a longitudinal axis and being mounted to the mounting body for axial
movement relative to the mounting body between a locking position and an unlocking

position, said latch bolt having a keeper-engaging end extending from the mounting body;

a handle eXtending laterally of the latch bolt;
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49.

50.

51

a latch bolt positioner operable by moving the handle against a biasing mechanism of the

positioner to move the latch bolt axially into the unlocking position; and

a keeper adapted to receive the keeper-engaging end of the latch bolt when the latch bolt

is in the locking position.
A slam latch comprising:
a mounting body;

a latch bolt having a longitudinal axis and being mounted to the mounting body for axial
movement relative to the mounting body between a locking position and an uhlocking

position, said latch bolt having a keeper-engaging end extending from the mounting body;

a handle extending substantially perpendicularly of the latch bolt and rotatable relative to

the longitudinal axis;

a latch bolt pdsitioner operably connected to the latch bolt and handle, and operable by
rotating the handle against a biasing mechanism of the positioner to move the latch bolt

axially into the unlocking position; and

a keeper adapted to receive the kéeper-engaging end of the latch bolt when the latch bolt

is in the locking position.
A slam latch comprising:
a moimting body;

a latch bolt having a longitudinal axis and being mounted to the mounting body for axial
movement relative to the mounting body between a locking position and an unlocking
position, said latch bolt having a keeper-engaging end extending from the mounting body;

and

a keeper adapted to receive the keeper-engaging end of the latch bolt when the latch bolt

is in the locking position.

A slam latch comprising:

a latch bolt having a keeper-engaging end; and

a keeper adapted to receive the keeper-engaging end of the latch bolt.
' 30



WO 2013/181688 PCT/AU2013/000577

116

Figure 1

30 2 20 31

7 /
|
22
52
| Figure 2
Substitute Sheet

(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

2/16
441 664 660
661 -
' 662
s00 222 > £ 600
300 '
‘ 500 . , ‘
‘ S 221 | 552 , \_
440 : 1 1§ 332
400 1 SZKRAN | - - 663
, ( L ., ; ‘
331 \ _
665
554 -
100 300 551
200 220
Figure 3
331 332

330

300 !
Figure 4

Substitute Sheet
(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

3116

0
400 441 30

\ / 1n.nnnn1

. 662
~ 661

7 O V o
100 -7 _ /
200 7 Jees

331 .0 663

50
552 55
Figure 5
660
" 551
K A
662
b
661
| - B
665
331 : '
: 332 663
Figure 6
Substitute Sheet

(Rule 26) RO/AU



WO 2013/181688

400 -~

100

4/16

PCT/AU2013/000577

- 660
B 662
h
il 663
665
220
442
Figure 7
552 661 600
200 o R |
224 \ ( 222 660
\ v ;
} 662
[
20/ 330
330 665 g63
550 551
Figure 8
Substitute Sheet

(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

5/16

663

661
665

551

Figure 9

§50

Substitute Sheet
(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

6/16
1003 1006

1022

1021
1002

/ 1004
1001 1005 :
Figure 10

(R

AE
1
Figure 11 1006

Figure 12

‘Substitute Sheet
(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577
M6
N 1004
1051 1022 1003 1006
1052 = —~_ | /
T [T ‘ /7
N\ J
N
1028 1021
Figure 13
0 (O ©® O
ya
@ © ©)
Figure 14
O [L—_
[) |
Figure 15

Substitute Sheet
(Rule 26) RO/AU




WO 2013/181688 PCT/AU2013/000577

Figure 18
Substitute Sheet

 (Rule26)RO/AU



WO 2013/181688 PCT/AU2013/000577

9/16

Figure 19

Substitute Sheet
(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

10/16

1003

1007 1008

1021

1022

1004

1005
Figure 20

"

Figure 21

Substitute Sheet
(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

11/16
‘ ) N 1007
1028 = "
1052~ 0O
1O | '
‘LJ N —/
1006
1004
Figure 22

1042

Figure 23 A

Substitute Sheet
(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

12116

Figure 24

M~_..~1°41”< S B -, R s e
052 | e N

~ F‘i"g"ure 25 | 1022

3

 Substitute Sheet
(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

13/16
1042
N\
N\
0~ v1055 1023
sz Yo o o e
AN [ 4
o 11

O O \\ oy,

1024

Figure 26

Figure 27

Substitute Sheet
(Rule 26) RO/AU



13/181688 PCT/AU2013/000577
WO 20

14116

1100 | ~
N

1200

1221 1665

- Figure 28

Figure 29

Substitute Sheet
(Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

15/16

1222
1800 ' 1332

)

| N

15561 1550 1221 1200
Figure 30

1600

—F X T )

Figure 31

Figure 32

Substitute Sheet
" (Rule 26) RO/AU



WO 2013/181688 PCT/AU2013/000577

16/16

. Figure 33 1331
1800 1300 1600
\ —_
] ) i
_ 1221 1332
Figure 34

Figure 35

Substitute Sheet
(Rule 26) RO/AU



INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2013/000577

A. CLASSIFICATION OF SUBJECT MATTER
EO5C 1/08 (2006.01) E06B 11/06 (2006.01) EO5C 19/02 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

WPI, EPODOC: IPC E05B, E05C, E06B 11/02/low, E06B 11/06/low with Keywords: slam, gate, latch, catch, bolt, taper, bevel,
spring, keeper, strike, prevent, rattle, vibration and like terms.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:
"A"  document defining the general state of the art whichisnot ~ "T"  later document published after the international filing date or priority date and not in
considered to be of particular relevance conflict with the application but cited to understand the principle or theory
underlying the invention
"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L document which may throw doubts on priority claim(s) or "Y"  document of particular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art

"O"  document referring to an oral disclosure, use, exhibition

or other means "&"  document member of the same patent family

"p" document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
20 August 2013 20 August 2013

Name and mailing address of the ISA/AU Authorised officer

AUSTRALIAN PATENT OFFICE John Ho

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

Email address: pct@ipaustralia.gov.au (ISO 9001 Quality Certified Service)

Facsimile No.: +61 2 6283 7999 Telephone No. 0262832329

Form PCT/ISA/210 (fifth sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT PCT/AU2013/000577

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 7878558 B1 (BELL) 01 February 2011

X See figures 1-3, 17-20 and column 2 lines 38-51 1-4, 6-8, 19-21, 26-27, 29-
30, 50-51

US 2004/0251694 A1 (GORSKI) 16 December 2004

X See figures 1-4c, 9b-9d and paragraphs 0030, 0037 1-5, 19-20, 26-27, 29-30, 50-
51

US 5887928 A (FENSKE) 30 March 1999

X See figures 2-5, column 2 line 66 - column 3 line 18 1-9, 19-20, 26-27, 29-30, 50-
51

US 1604540 A (TAGGART JR.) 26 October 1926
X See figures 1-3 1-9, 19-20, 26-27, 29-30, 50-
51

GB 1095541 A (MICRO AND PRECISION MOULDINGS (CHELTENHAM)
LIMITED) 20 December 1967
X See figures 1-2, 6 and page 2 lines 76-82 1-5, 19-30, 50-51

Form PCT/ISA/210 (fifth sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2013/000577

Box No.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a)

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Supplemental Box for Details

As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

1 O O

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4 No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-9, 19-30 (when appended to claims 1-9), 50-51

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

|:| The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (third sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2013/000577

Supplemental Box

Continuation of: Box II1
This International Application does not comply with the requirements of unity of invention because it does not relate to one
invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims into
distinct groups:

e Claims 1-9 and 19-30 (when appended to claims 1-9) are directed to a slam latch including a mounting body, a latch
bolt having a longitudinal axis and mounted relative to the mounting body for axial movement relative to the
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e Claims 10-18 are directed to a slam latch including a mounting body, a latch bolt having a longitudinal axis and
mounted relative to the mounting body for axial movement relative to the mounting body between a locking position
and an unlocking position, and further including a keeper-engaging region extending from the mounting body. The
feature of a keeper having at least two spaced walls defining an opening having a mouth and rear end for receiving
the keeper-engaging end of the latch-bolt wherein the spaced walls are closer together at the rear end than at the
mouth is specific to this group of claims.
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mounted relative to the mounting body for axial movement relative to the mounting body between a locking position
and an unlocking position, and further including a keeper-engaging region extending from the mounting body. The
feature of a latch bolt positioner comprising a latch bolt actuator pivotally mounted to the mounting body and
operably connected to the latch bolt wherein pivoting the latch bolt actuator moves the latch bolt between the locking
position and unlocking position 1s specific to this group of claims.

o  Claims 48-49 are directed to a slam latch including a mounting body, a latch bolt having a longitudinal axis and
mounted relative to the mounting body for axial movement relative to the mounting body between a locking position
and an unlocking position, and further including a keeper-engaging region extending from the mounting body. The
feature of a handle extending from the latch bolt and a latch positioner operable by moving the handle against a
biasing mechanism of the positioner to move the latch bolt into the unlocking position is specific to this group of
claims.

e (Claim 50 is directed to a slam latch including a mounting body, a latch bolt having a longitudinal axis and mounted
relative to the mounting body for axial movement relative to the mounting body between a locking position and an
unlocking position, and further including a keeper-engaging region extending from the mounting body. The feature
of a keeper adapted to receive the keeper-engaging end of the latch bolt when the latch bolt is in the locking position
is specific to this group of claims.

e Claim 51 is directed to a slam latch. The feature of a slam latch including a latch bolt having a keeper-engaging end
and a keeper adapted to receive the keeper-engaging end of the latch bolt is specific to this group of claims.
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In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are
not common to all the claimed inventions and therefore cannot provide the required technical relationship. The only feature
common to all of the claimed inventions is a slam latch having a latch bolt with a keeper-engaging end, and a keeper adapted
to receive the keeper-engaging end of the latch bolt. However it is considered that this feature is generic in this particular art.
Therefore this common feature cannot be a special technical feature. Hence there 1s no special technical feature common to
all the claimed inventions and the requirements for unity of invention are consequently not satisfied a priori.
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