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PUSH PLATE ASSEMBLY

Field of the Invention

The present invention relates to a push plate assembly,
for example, to drive a bolting mechanism. The push plate
assembly may be included as part of a push pad assembly or
panic bar assembly. In particular, but not exclusively, the
invention relates to a push plate assembly that may be
fitted to multipoint or single point bolt mechanisms such as

those fitted on emergehcy exit doors.

Discussion of the Prior Art

Commonly, multi—point or single point bolting
mechanisms are used on emergency exit doors of buildings, as
shown in figure 1. These bolting mechanisms often include a
panic bar 2 for release of the bolting mechanism 4 during an
emergency, as shown in figure 1. The panic bar 2 provides a
means of releasing the bolting mechanism 4 that is easy and
quick to operate. In emergency situations, the door must be
unbolted rapidly to allow persons to escape through the door
way. If the bolt release mechanism uses a door handle, the
persons trying to escape must first locate the door handle,
and then turn it in the correct direction to open the door.
A panic bar requires less time to locate as it is generally
of the same width of the door, and merely requires a pushing
motion towards the door to release the bolting mechanism.
This can be especially useful in situations where visibility
is poor, such as in smoke filled buildings. Moreover, a
panic bar can be easily operated by young children and the
elderly.

| In some locations, a push pad is sufficient. This also

requires a pushing motion to release the bolting mechanism,
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but the actuator is smaller and limited to a pad rather than
a bar.

Push pad and panic bar bolt release mechanisms are
fitted to bolting mechanisms on doors and other openings,
and are required to be tailored to meet the opening
direction of the door. For example, left hand and right hand
opening doors will require bolting mechanisms and push
pads/panic bars that are also left handed or right handed to
match the door. Prior art systems require different handed
bolting mechanisms and push pad/panic bars, or at least a
number of additional components to allow conversion of a
dual handed unit to operate in both right and left handed
configurations.

As identified above, push pads and panic bars should be
easy to operate by everyone, including the elderly, disabled
and young children. Hence, any reduction in the force
required to operate the push pad or panic bar is desirable.
Such reductions in operating force, must not be achieved at

the expense of reduced reliability.

Summary of the Invention

The present invention seeks to overcome problems of the
prior art. Accordingly, the present invention provides a
push plate assembly for rotationally driving a bolt
mechanism, the push plate assembly comprising: a housing, a
push plate rotatably coupled to the housing so as to rotate
when pushed towards the housing, a slide plate mounted
within the housing to slide when driven by rotation of the
push plate, and a drive cam arranged to rotate within the
housing when driven by the slide plate so as to drive the

bolt mechanism.
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to

The push plate may comprise a tang or shoulder adapted

bear against a surface of the slide plate so as to drive

the slide plate on rotation of the push plate.

The drive cam may be arranged to rotate within the

slide plate and bear upon a cammed surface of an aperture

within the slide plate. The cammed surface may be a flat

surface of the slide plate upon which the cam bears.

The axis of rotation of the drive cam may be

perpendicular to the direction of sliding of the slide

plate.

or

The axis of rotation of the drive cam may pass through
intersect the plane of the slide plate.

The rotation of the push plate may be about an axis

substantially perpendicular to the axis of rotation of the

drive cam.

The push plate may be hinged by a pin passing through

one or more holes in each of the housing and the push plate.t

The drive cam may include an aperture adapted to

receive a shaft or spindle for driving the bolt mechanism.

The aperture may be adapted to receive the shaft or spindle

at

two orientations, the two orientations arranged for

reversible drive of a bolt mechanism. By reversible we mean

that the assembly may be reconfigured to operate on either a

left hand opening door or a right hand opening door. The

aperture may be comprised of two square apertures offset by

an

by
be
to
of

angle about the rotation axis of the drive cam.

The push plate may be rotatably coupled to the housing
a pivot comprising a first bearing. The first bearing may
a sleeve bearing. The bearing reduces the force required
actuate the push pad and also may also increase the life

the assembly.
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The drive cam may be rotatably coupled to the housing
by a bearing assembly.

The drive cam may comprise a crank pin arranged to be
driven by the slide plate to rotate the drive cam. The crank
pin may be rotatably coupled to the drive cam via a bearing.

Advantageously, less than 45° rotation of the push bar
may provide greater than 45° of rotation of a shaft of the
bolt mechanism. |

There is also provided a push pad assembly, and a panic
bar assembly comprising the push plate assembly. The push
pad assembly includes the push plate assembly and a push
bar. The panic bar assembly includes the push plate assembly
and a bar for pushing. In addition, a bolting mechanism may
comprise the push plate assembly, push pad assembly, or
panic bar assembly. The bolting mechanism may comprise one
or more bolts slideable from a thrown position to a

retracted position by pressing the push plate.

Brief Description of the Drawings

Embodiments of the present invention will now be
described by way of example with reference to the
accompanying drawings in which:

Figure 1 shows a panic bar of the prior art mounted to
a door;

Figure 2 shows a perspective view of the push pad
assembly of the present invention;

Figure 3 shows the push pad of figure 2 fitted to a
multipoint bolting mechanism;

Figure 4 is an exploded view of the push pad assembly
of figure 2;

Figure 5 is a perspective view of the drive cam of the

push pad assembly of figure 2;
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Figures 6a and 6b are rear perspective views of the
push pad assembly (housing backplate not shown) with the
push pad in the raised and lowered positions respectively;

Figures 7a and 7b are schematic diagrams showing the
movement of the drive cam and slide plate of the push pad
for use on a left handed door;

Figure 8a and 8b are schematic diagrams showing the
movement of the drive cam and slide plate of the push pad
for use on a right handed door;

Figure 9 is a schematic diagram showing the positions
of the drive cam and aperture in the cam for left and right
handed operation; |

‘ Figure 10 is a perspective view of a panic bar assembly

of the present invention.

Detailed Description of the Preferred Embodiments

Preferred embodiments of the push plate assembly of the
present invention are a push pad assembly, and panic bar
assembly.

Figure 2 shows the push pad assembly 10. Figure 3 shows
the push pad assembly 10 mounted to a multipoint bolting
mechanism 20. The multipoint bolting mechanism 20 is shown
as an example. The push pad may be used with other bolting
mechanisms and in particular, single point bolting
mechanisms.

Figure 4 shows an exploded view of the push pad
assembly 10. The push pad assembly 10 comprises a housing 32
together with a housing backplate 34. In the embodiment
shown, the housing backplate 34 is longer than the housing
32. The parts 34a extending beyond the end of the housing 32
include mounting holes 35 for mounting the push pad assembly

10 to the bolting mechanism, as shown in figure 3.
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Alternative embodiment do not include the parts 34a, and a
different mounting configuration may be used.

The push pad assembly 10 further comprises a push pad
36 pivotally coupled to the housing by pin 37. The push pad
36 is extended in two directions from the pivot. That is,
the push pad 36 extends away from the housing to provide a
means for operating the push pad assembly. The push pad 36
also comprises a drive shoulder 38 which extends into the
housing 32. The push pad 26 may also comprise various front
40 and side 41 cover plates. These may be manufactured or
painted in a colour that is readily apparent to people
nearby. Commonly, green is used to indicate emergency exits.
The cover plates may be manufactured from plastic or other
durable material.

As mentioned above, the push pad 36 may be mounted to
the housing 32 with a pin 37 to provide a pivotable
coupling. Additionally, sleeve bearings 43 may be used
between the pin 37 and housing 32 to reduce the frictional
force required for rotation of the push pad. The reduced
friction may also help to increase the lifetime of the push
pad assembly 10.

There is also provided a slide plate 45 in the housing.
In the present embodiment, the slide plate is formed in a
rectangular ring, the bottom side 46 extending out of the
plane of the ring. The top side 47 of the ring is located
above, but resting on, the drive shoulder 38 of the push pad
36.

The backplate 34 has attached thereto a bearing
assembly 50 enclosed by support ring 52. The support ring 52
is fixed to the backplate 34 by screws 53. The bearing
assembly 50 holds the drive cam 55, while allowing rotation

of the cam about an axis through the centre of the bearing
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assembly. The drive cam 55 is a push fit in the bearing
assembly 50, and retained by a circlip (not shown).

Figure 5 shows the drive cam 55 in more detail. The
drive cam 55 is comprised of an aperture 58, a cam lobe 60,
and a crank pin 62 mounted on the cam lobe 60. When the push
pad assembly 10 is fitted to a bolting mechanism, the |
aperture 58 holds a spindle for driving the lock mechanism.
Such spindles usually have a square cross-section, and hence
the aperture 58 may be square. Additionally, the aperture 58
may be comprised of two offset square apertures. In such a
case, the two apertures are centred on a common axis A, but
offset by an angle. The offset apertures are used when the
push pad assembly is configured‘for reversible use. This is
described in more detail below.

The crank pin 62 mounted on the cam lobe 60 includes
bearings to allow the curved outer surface of the crank pin
62 to rotate.

In the push pad assembly 10, the crank pin 62 of the
drive cam 55 rests against the upper surface of the bottom
side 46 of the slide plate 45.

Figure 6 shows the assembled push pad assembly 10 with
the backplate 34 removed to show the internal operation of
the assembly. Figure 6a shows the push pad assembly 10 with
the push pad 36 raised. This is the position of the push pad
36 when the bolting mechanism to which the push pad is
attached is in the thrown or bolted position, for example
when securing a door closed. Figure 6b shows the push pad in
the lowered position, such as when the push pad has been
operated to release the bolting mechanism and open the door.

The operation of the push pad assembly 10 will now be
described. In the raised position shown in figure 6a, the

slide plate 45 is in a lowered position, and may rest on the
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bottom of the inside of the housing 32. This is also shown
schematically in a reaf plan view in figure 7a. The shoulder
38 of the push pad 36 is engaged under the top side of the
slide plate. The drive cam 55 is oriented such that the
aperture 58 for receiving a shaft or spindle of the bolting
mechanism (not shown), is in a locked or thrown position,
such as when securing a door closed. In this position, the
crank pin 62 of the drive cam 55 rests on the top surface of
the bottom side 46 of the slide plate 45.

In figure 6b, the push pad 36 is shown in the lowered
position representing the position in which the bolting
mechanism has been released. The push pad 32 has turned
about the pivot 37, thereby raising the shoulder 38 of the
push pad 36. As mentioned above, the slide plate 45 is
engaged with the shoulder of the push pad 36. Hence, the
slide plate 45 has been raised with the shoulder 38. This is
also shown schematically in figure 7b. The crank pin 62,
which is resting on the bottom side 46 of the slide plate,
is also moved. The drive cam 55 has been rotated by the
‘movement of the slide plate, thereby allowing the crank pin
62 to move upwards with the slide plate. Since the drive cam
55 has been rotated, the aperture 58 for holding the spindle
(or shaft) of the bolt mechanism has also rotated which may
thereby release the bolts and allow a door to open.

Figure 8 shows schematically how reorienting the drive
cam 55 allows the push pad assembly to be reversed. For
example, if figures 7a and 7b show the operation of the
assembly on a left hand opening door, then by reorienting
the drive cam 55 the push pad assembly may be used on a
right hand opening door. This allows the push pad to be
supplied as one unit that is reversible and can be fitted to

either left hand or right hand opening doors by simply
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reorienting the cam 55. No additional or alternate
components are required.

To change the operation of the push pad 10 from being
suitable for operation on a left hand opening door to a
right hand opening door, the drive cam 55 should be rotated
from being on the right side of the aperture 58, as shown in
figures 7a and 7b, to be on the left side of the aperture
58, as shown in figures 8a and 8b. This operation should be
?erformed prior to fitting the push pad assembly 10 to the
bolting mechanism 20. The rotation of the drive cam 55 to
changevfrom left handed to right handed operation may be
achieved by inserting a spindle into the aperture 58 and
turning the drive cam through between 180 and 270°. Once the
rotation has been effected, the push pad assembly 10 may be
fitted to the bolting mechanism 20.

As mentioned above the aperture 58 may be comprised of
two offset squares. This was shown in figure 5 and is also
illustrated schematically in figure 9b. When fitted to the
bolting mechanism 20, the spindle of the bolting mechanism
may have a rest bolted (or thrown) position with the square
sides of the cross-section of the spindle aligned vertically
and horizontally. Hence, the aperture 58 of the drive cam 55
should be correspondingly aligned when the push pad is in
the raised position. Figure 9a shows schematically the
orientation of the drive cam 55 and aperture 58 for a left
hand opening door. As mentioned above, rotation of the drive
cam 55 by between 180 and 270° (about axis A) converts the
push pad assembly operation to that for a right hand opening
door. However, as shown in figure 9b, this rotation may
result in the aperture 58 now being at angle to the vertical
and horizontal. If the spindle for the left hand opening

door also requires the square aperture to be aligned
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vertical and horizontal, then the aperture is in the wrong

position. To overcome this effect, the aperture comprises a
second square 58a offset by an angle to the first, as shown
in figure 9b. The angular offset between the two squares 58
and 58a is determined by the starting position of the cam at

the two positions shown in figures 9a and 9b. The angular

offset will be 20, where 06 is the angle between the start
position (that is the position of the drive cam with the
push pad 36 raised) and the vertical. In some case, this
will be 45°, in other cases a different offset will be used.
The above described push pad assembly 10 also has an
advantage in that the amount of rotation of the drive cam
and hence, the spindle of the bolting mechanism, is
increased over prior art devices; In particular, for
movement of the push pad 32 from the raised position to the
lowered position, the push pad rotates by a given angle

about its pivot 37. In the above described embodiments, the

" resulting amount of rotation of the drive cam is greater

than the amount of rotation of the push pad. For example, a
45° rotation of the push pad from the raised position to the
lowered position results in a 57° rotation of the drive cam
55 and the spindle of the bolting mechanism. For other
embodiments, the amount of rotation of the drive cam may be
changed by adjusting the relative position of the crank pin.
For example, for the same movement of the slide plate, a
crank pin located closer to the crank rotation axis may
achiéve increased rotation of the drive cam 55.

Once the door has been released the push bar 36 will be
returned to its raised position by the spring loading of the
bolting mechanism.

The above described embodiments may incorporate three

different bearings: sleeve bearing 38 used between the pin
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37 and housing 32 to reduce friction during the rotation of
the push pad 36; bearing assembly 50 for smooth rotation of
the drive cam 55 and spindle; and bearings to allow rotation
of the outer surface of the crank pin 62 as it moves against
the slide plate 45. The effect of these bearings is to
reduce friction and improve the lifetime of the push pad
assembly. Moreover, the combination of the reduced friction,
and the effect of greater rotation of the bolt spindle for a
given movement of the push pad means the embodiments
described are easier to use by the disabled, elderly and
children. The above described embodiments have a release
pressure significantly below European standards for such
devices..

Figure 10 shows a panic bar assembly 80. The mechanism
and operation of the panic bar assembly 80 is very similar
to that of the push pad assembly 10. The panic bar assembly
140 comprises two housings 32 and 132. The housing 32 and
components contained therein are the same as for the push
pad assembly 10. The second housing 132 is provided at a
distance from the first housing 32. The second housing also
comprises a push pad 136. The two push pads are linked by
bar 140. The second housing 132 may contain another set of
the components contained in the first housing 32.
Alternatively, since the first housing contains the
mechanism that will be used to drive the bolting mechanism
20, the second housing 132 and second push pad 136 may
merely support the distal end of the bar.

When fixed to the bolting mechanism on a door or other
opening, the first housing is fitted directly to the bolting
mechanism. The second housing 132 will be fitted toward the
opposing side of the same face of the door. The second

housing 132 will require a spacer between it and the door to
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match the thickness of the bolting mechanism to which the
first housing is fitted to. The spacer will maintain the bar
140 an even distance from the door along the length of the
bar.

The panic bar assembly 80 may be reconfigured to
operate on a left or right hand opening door in the same
manner described above for the push bar assembly.
Additionally, the relative positiohs of the first housing
and second housing must be swapped to ensure the first
housing 32 (containing the operating mechanism) is on the
correct side of the door for the bolting mechanism. This can
be done by removing the fixings holding the bar 140 to the
push pads 32 and 132 and swapping the push bar assemblies
over.

The person skilled in the art will readily appreciate
that various modifications and alterationé may be made to
the above described push pad and panic bar assemblies
without departing from the scope of the appended claims, for «
example, different bolting mechanisms may be uséd, such as a:
single point bolting mechanism, or the bolting mechanism may
be on a different leaf to an emergency exit door. Variations
in the actual shapes of the parts such as the cam and
.shaft/spindle may also be made without diverging from the

general scope of the present invention.
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CLAIMS:

1. A push plate assembly for rotationally driving a bolt
mechanism, the push plate assembly comprising:

a housing;

a push plate rotatably coupled to the housing so as to
rotate when pushed towards the housing;

a slide plate mounted within the housing to slide when
driven by rotation of the push plate; and

a drive cam arranged to rotate within the housing when

driven by the slide plate so as to drive the bolt mechanism.

2. The push plate assembly of claim 1, wherein the push
plate comprises a tang adapted to bear against a surface of
the slide plate so as to drive the slide plate on rotation

of the push plate.

3. The push plate assembly of claim 1 or claim 2, wherein
the drive cam is arranged to rotate within the slide plate
and bear upon a cammed surface of an aperture within the

slide plate.

4. The push plate assembly of any preceding claim, wherein
the rotation axis of the drive cam is perpendicular to the

direction of sliding of the slide plate.

5. The push plate assembly of any preceding claim, wherein
the rotation axis of the drive cam passes through the slide

plate.

6. The push plate assembly of any preceding claim, wherein

the rotation of the push plate is about an axis
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substantially perpendicular to the axis of rotation of the

drive cam.

7. The push plate assembly of any preceding claim, wherein
the push plate is hinged by a pin passing through one or

more apertures in each of the housing and the push plate.

8. The push plate assembly of any preceding claim, wherein
the drive cam includes an aperture adapted to receive a

shaft for driving the bolt mechanism.

9. The push plate assembly of claim 8, wherein the
aperture is adapted to receive the shaft at two
orientations, the two orientations arranged for reversible

drive of a bolt mechanism.

10. The push plate assembly of claim 9, wherein the
aperture comprises two square apertures offset by an angle

about the rotation axis of the drive cam.

11. The push plate assehbly of any preceding claim, wherein
the push plate is rotatably coupled to the housing by a

pivot comprising a first bearing.

12. The push plate assembly of claim 11, wherein the first

bearing is a sleeve bearing.

13. The push plate assembly of any preceding claim, wherein
the drive cam is rotatably coupled to the housing by a

bearing assembly.

o8
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14. The push plate assembly of any preceding claim, wherein
a crank pin is coupled to the drive cam, the crank pin
arranged to be driven by the slide plate to rotate the drive

cam.

15. The push plate assembly of claim 14, wherein the crank

pin is rotatably coupled to the drive cam via a bearing.

16. The push plate assembly of any preceding claim, wherein
less than 45° rotation of the push plate provides greater

than 45° of rotation of a shaft of the bolt mechanism.

17. A push pad assembly comprising the push plate assembly -

of any preceding claim.

18. A panic bar assembly comprising the push plate assembly:=

of any of claims 1 to 16.

19. A bolting mechanism comprising the push plate assembly

of any of claims 1 to 16.

20. The bolting mechanism of claim 19, comprising one or
more bolts slideable from a thrown position to a retracted

position by pressing the push plate.

21. A leaf within a frame comprising a bolting mechanism
coupled to be driven by the push plate assembly of any of

claims 1 to 16 to secure the leaf within the frame.

22. The leaf of claim 21, wherein the push plate assembly

and bolting mechanism are mounted on the leaf.
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23. The push plate assembly substantially as herein
described with reference to figures 2 to 10 of the

accompanying drawings.
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established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the

- claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO. (see EPO Guideline C-VI, 8.2),
should the problems which Ted to the Article 17(2)PCT declaration be
overcome. .
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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.:

23
because they relate to subject matter not required to be searched by this Authority, namely:

Claim 23 does not fulfill the requirements of Rule 6.2(a) PCT, ﬁhé claim
contains a reference to the description and drawings. This results in a Tack
of clatity and a meaningful search is not possible for this claim.

2. Claims Nos.: 23

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

see FURTHER INFORMATION sheet PCT/ISA/210

3. I:I 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. lll  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:

1. ]___I As all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
claims. ) ’

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

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

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.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the

payment of a protest fee.

DThe 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.

D No protest accompanied the paymént of additional search fees.




INTERNATIONAL SEARCH REPORT

. International application No
Information on patent family members :

PCT/GB2008/000254
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1318257 A 11-06-2003 ES 2217910 A1 - 01-11-2004
EP 1626143 A 15-02-2006  NONE
ES 2156646 Al 01-07-2001 NONE

Form PCGT/ISA/210 (patent family annex) (April 2005) -



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

