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put means (12) arranged coaxially with a fixed housing
(14), and an output shaft (16) coaxially arranged there-
with, the output shaft being moveable in sequential ro-
tational and axial modes of operation as result of rotation
of the drive input means, the housing being provided
with a guide cam follower (60) engaging a guide cam
surface (30) on the output shaft, the guide cam surface

having a circumferential portion (34) and an axial portion
(36) to control the sequential rotational and axial modes,
the drive input means further being provided with a drive
cam follower (70) engaging an axially inclined drive cam
surface (50) on the output shaft so as to be capable of
converting rotational movement of the drive input means
into the axial movement of the shaft when in the axial
mode of operation.
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Description

[0001] The present invention relates to a latch mech-
anism, in particular to a pull-up type latch mechanism
for use with doors, for example cabinet doors.

[0002] Known pull-up type latch mechanisms include
a handle which upon rotation of the handle imparts two
sequential stages of motion to a latch pawl connected
to the mechanism. Starting from an unlatched state, the
first stage moves the latch pawl rotationally, and the sec-
ond stage moves the latch pawl axially. The latch mech-
anism includes drive and guidance features to provide
for this sequential rotational and axial motion.

[0003] Such pull-up type mechanism are known, and
are shown in, for example GB2158866 and GB2153426
(both Southco Inc.). GB2153426 discloses an arrange-
ment including two pins, and, as is apparent from the
drawings, requires many components, resulting in a
mechanism which is expensive to produce and assem-
ble. GB2158866 on the other hand utilises a single pin
and concentric sleeve arrangement, resulting in a re-
quirement for fewer parts. However the cost of manu-
facturing the sleeves is high, in particular when small
production runs of latches are required.

[0004] The present invention seeks to overcome, or
at least mitigate the problems of the prior art.

[0005] Thus according to the present invention there
is provided a latch mechanism comprising a drive input
means arranged coaxially with a fixed housing, and an
output shaft coaxially arranged therewith, the output
shaft being moveable in sequential rotational and axial
modes of operation as result of rotation of the drive input
means, the housing being provided with a guide cam
follower engaging a guide cam surface on the output
shaft, the guide cam surface having a circumferential
portion and an axial portion to control the sequential ro-
tational and axial modes, the drive input means further
being provided with a drive cam follower engaging an
axially inclined drive cam surface on the output shaft so
as to be capable of converting rotational movement of
the drive input means into the axial movement of the
shaft when in the axial mode of operation.

[0006] Advantageously this provides a simple latch
mechanism with the cam surfaces located on the shaft
determining the motion of the shaft.

[0007] The drive cam surface preferably includes a
drive cam circumferential portion located at one end of
the surface, the drive cam circumferential portion allow-
ing further rotation of the drive pin without moving the
shaft axially or rotationally. An alternative drive cam sur-
face includes a drive slot angled portion, the drive slot
angled portion allowing further rotation of the drive cam
follower to cause the shaft to move axially in the oppo-
site direction.

[0008] One advantage of this arrangement is that the
angled or circumferential portion provides a rest or pos-
itive location position at the full extent of the axial travel
of the shaft.

10

15

20

25

30

35

40

45

50

55

[0009] In another embodiment, the drive input means
includes an annular recess, the guide cam follower en-
gaging with the annular recess to axially retain the drive
input means in the housing. Thus a simple means of re-
taining the drive input means within the housing is pro-
vided.

[0010] Furthermore, the output shaft is retained within
the housing by engagement of the drive cam follower
with the drive cam surface, and therefore, in combina-
tion with the guide cam follower, the whole latch mech-
anism is held together. Thus the mechanism can be eas-
ily assembled.

[0011] In another embodiment, the axially inclined
drive cam surface is arranged such that one end is prox-
imate the axial portion and the other end is proximate
the circumferential portion. By arranging the drive and
guide cam surfaces in such a way, the output shaft depth
can be minimised, thereby minimising the depth of the
latch.

[0012] According to a second aspect of the present
invention there is provided a latch assembly including a
handle, a latch pawl, and a latch mechanism comprising
a drive input means arranged coaxially with a fixed
housing, and an output shaft coaxially arranged there-
with, the output shaft being moveable in sequential ro-
tational and axial modes of operation as result of rotation
of the drive input means, the housing being provided
with a guide cam follower engaging a guide cam surface
on the output shaft, the guide cam surface having a cir-
cumferential portion and an axial portion to control the
sequential rotational and axial modes, the drive input
means further being provided with a drive cam follower
engaging an axially inclined drive cam surface on the
output shaft so as to be capable of converting rotational
movement of the drive input means into the axial move-
ment of the shaft when in the axial mode of operation,
in which the handle is connected to the drive input
means, and the latch pawl is connected to the output
shaft, such that a transmission path is formed between
the handle and the latch paw.

[0013] According to a third aspect of the present in-
vention there is provided a method of assembling a latch
mechanism comprising the steps of providing a drive in-
put means, providing a housing, providing an output
shaft, inserting the drive input means into a sleeve por-
tion of the output shaft, locating a drive pin through a
drive slot of the output shaft and through a hole in the
drive input means, inserting the drive input means and
output shaft into the housing, then locating guide pins
through a hole in the housing and through a guide slot
in the output shaft so as to retain the drive input means
and the output shaft within the housing.

[0014] Preferably the method of assembling a latch
mechanism further includes the step of connecting a
handle to the drive input means.

[0015] Preferably the method of assembling a latch
mechanism further includes the step of connecting a
latch pawl to the output shaft.
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[0016] The presentinvention will now be described by
way of example only, with reference to the accompany-
ing drawings, in which:

Figure 1 is an exploded perspective view of a latch
mechanism according to an embodiment of the
present invention;

Figure 2 is a flattened schematic view showing the
guide and drive slots of the latch mechanism of fig-
ure 1;

Figure 3 is a perspective view of the latch mecha-
nism of figure 1 after assembly;

Figure 4 is a side partial sectional view of the latch
mechanism of figure 1 mounted on a cabinet door,
with the latch mechanism in an unlatched condition,

Figure 5 is a flattened schematic view showing the
position of guide and drive pins with the latch mech-
anism in an unlatched condition;

Figure 6 is a flattened schematic view showing the
position of guide and drive pins with the latch mech-
anism in a partially latched condition;

Figure 7 is a side partial sectional view of the latch
mechanism of figure 1 mounted on a cabinet door,
with the latch mechanism in a fully latched condi-
tion;

Figure 8 is a flattened schematic view showing the
position of guide and drive pins with the latch mech-
anism in a fully latched condition; and

Figure 9 is a flattened schematic view showing an
alternative drive slot.

[0017] Figure 1 shows a latch mechanism 10 having
input drive means in the form of a generally cylindrical
drive component 12, a housing 14, and an elongate out-
put shaft 16. The drive component 12, housing 14, and
shaft 16 are aligned along a longitudinal axis A when
assembled (see Figure 3).

[0018] The drive component 12 has a transverse
through hole 13 located proximate one end, and a
square drive formation 18 located at its other end. The
square drive formation 18 enables a handle 82 (shown
in figure 4) to be releasably connected thereto. In other
embodiments the drive component may have an alter-
native drive, for example, a hexagonal drive, or an inte-
gral handle. The drive component 12 further includes an
annularrecess 17, and ring portions 19 located adjacent
the square drive formation 18.

[0019] The housing 14 has a substantially axial cylin-
drical through bore 15 and a substantially square or non-
circular threaded outer surface 20. The housing 14 in-
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cludes two co-axial transverse through holes 24 extend-
ing between the outer surface 20 and the through bore
15. An enlarged front portion 25 is provided on the hous-
ing to enable the latch to be mounted on a door 90 or
the like (see Figure 4).

[0020] The shaft 16 has a co-axial sleeve portion 22
and threaded portion 25 with the threaded portion hav-
ing to substantially square cross-section. The sleeve
portion 22 is dimensioned to receive a portion of the
drive component 12 and allow both relative axial and
rotation movement to occur therebetween. The thread-
ed portion allows connection of a latch pawl 84 (shown
in figure 4), such that relative rotation between the latch
pawl 84 and the threaded portion is prevented, but the
axial position may be adjusted by the use of nuts (not
shown) or the like. In other embodiments, the latch pawl
84 may be non-adjustably secured to the shaft 16.
[0021] The sleeve portion 22 includes a guide cam
surface in the form of a pair of identical guide slots 30,
and a drive cam surface in the form of a pair of identical
substantially helical drive slots 50. The guide slots 30
are angularly spaced by 180 degrees. Drive slots 50 are
also arranged such that they are angularly spaced by
180 degrees. The drive slots may take any form provid-
ing the slots have an axial and a circumferential compo-
nent.

[0022] In another embodiment the drive and guide
cam surfaces could be in the form of radial recesses in
the sleeve 22.

[0023] Figure 2 shows more clearly the features of
each guide 30 and drive slot 50. The guide slot 30 is
generally L-shaped and includes a circumferential por-
tion 34 and an axial portion 36 which is substantially per-
pendicular to the circumferential portion 34.

[0024] The circumferential portion 34 has a circumfer-
ential end 40 and is joined to the axial portion 36 at junc-
tion 44 opposite end 40. The axial portion 36 has an axial
end 46. Thus junction 44 defines the transition between
the axial portion 36 and the circumferential portion 34
such that, in effect, the guide slot 30 is a contiguous slot
defined by the axial and circumferential portions. The
circumferential portion has an inside surface 63. The cir-
cumferential end 40 and the junction 44 are angularly
spaced by substantially 90 degrees. In other embodi-
ments this angular spacing can be varied, the effect of
which will be described later.

[0025] The helical drive slot 50 has a first drive slot
end 52 and a second drive slot end 54 and a helical front
surface 56 between the ends. The drive slot includes a
drive slot circumferential portion 57 which is adjacent
the second end, such that the drive slot 50 has a helical
and circumferential profile.

[0026] The first 52 and second 54 drive slot ends have
an angular separation of substantially 90 degrees, and
an axial separation of X. The second drive slot end 54
and the first axial end 46 of the guide slot 50 are located
substantially at the same circumferential position on the
outer wall, i.e. no angular separation. The first drive slot
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end 52 and the circumferential end 40 of the guide slot
30 are radially opposite, i.e. have an angular separation
of substantially 180 degrees. The first drive slot end 52
is proximate the circumferential end 40 of the other one
guide slot 30, and the second drive slot end 54 is prox-
imate the axial end 46 of the other guide slot 30. Arrang-
ing the drive 30 and guide slots 50 in this way minimises
the space required on the sleeve 28 of the output shaft
16, and thus minimises the axial depth of the mecha-
nism.

[0027] The latch mechanism further includes a guide
cam follower in the form of a pair of guide pins 60 which
locate in through holes 24, each guide pin protruding
into the guide slot 30 of the shaft 16 when assembled,
and a drive cam follower in the form of a drive pin 70
which locates in through hole 13, respective drive pin
ends protruding into both drive slots 50 when assem-
bled.

[0028] Figure 3 shows the latch mechanism 10 after
assembly, where it can be seen that the drive compo-
nent 12 and the sleeve portion 22 of the shaft 16 are
received in the cylindrical housing 14, and a portion of
the drive component 12 is received in the sleeve portion.
The threaded portion 25 of the shaft protrudes from the
housing. Assembly is achieved first by fitting the drive
component 12 in the sleeve portion 22 and locating pin
70, then by inserting drive component 12 and shaft 16
into the housing 14, and finally by fitting and securing
pins 60 in holes 24 such that the pins locate in guide
slots 30. Once the drive component is assembled into
the housing 14, the ring portions 19 abut against the
bore 15 so as to form a seal and prevent unwanted ma-
terial from entering the bore 15. The ring portions 19
may retain an additional resilient O-ring type seal (not
shown) therebetween if further sealing is required.
[0029] Once assembled, guide pins 60 also locate on
opposite sides of the annular recess 17, thereby retain-
ing the drive component 12 within the housing 14. How-
ever the principal function of the guide pins 60 is to co-
operate with the axial 36 and circumferential 34 portions
of the guide slot 30 so as to control shaft movement be-
tween rotational and axial movement.

[0030] Drive pin 70 engages with the drive slot 50 so
as to drivingly connect the drive component 12 to the
shaft 16, the shaft movement being controlled by the
guide slot 30.

[0031] Figure 4 shows the latch mechanism 10
mounted onto door 90 of a cabinet 86 e.g. by using a
nut (not shown) screwed onto outer surface 20 of hous-
ing 14. A handle 82 is releaseably connected to the drive
component, and a latch pawl 84 connected to the
threaded portion 25 of the shaft. The cabinet 86 has a
frame 88 onto which a door 90 locates. The frame 88
has a resilient seal (not shown) which may go into com-
pression when it comes into contact with the door 90 to
create a substantially weatherproof seal.

[0032] The position of the latch pawl in relation to the
frame determines whether the latch mechanism 10 is
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fully unlatched (in which the latch pawl is misaligned with
the frame and the door can thus be opened), partially
latched (in which the latch pawl is aligned with the frame
but the seal is not compressed and full opening of the
door is prevented), or fully latched (in which the latch
pawl 84 is aligned and engaged with frame such that the
seal is compressed and the door may not be opened).
[0033] Operation of the latch mechanism is as follows,
noting that figures 5, 6, and 8 show the position of the
guide pin 60 and drive pin 70 in the corresponding guide
slot 30 and drive slot 50 as the latch mechanism moves
between unlatched, partially latched and fully latched
conditions.

[0034] Referring to figure 4, the latch mechanism is in
an unlatched condition, with latch pawl 84 misaligned
with the frame 88. Figure 5 shows that the drive pin 70
is located at the first drive slot end 52, and guide pin 60
is located at the circumferential end 40 of the guide slot.
[0035] Rotation of the drive component 12 through 90
degrees (typically clockwise) via the handle 82 (indicat-
ed by arrow R) results in the drive pin 70 bearing against
its helical front surface 56 but being prevented from slid-
ing along slot due to guide pin 60 being in the circum-
ferential portion 34 of slot 30, resulting in rotation of the
shaft until the guide pin 60 abuts against the junction 44
(figure 6). Thus during handle rotation, the guide pin 60
abuts against the inside surface 63 of the circumferential
portion 34 so as to prevent axial movement of the shaft,
but allow rotational shaft movement. During rotation of
the shaft, the latch mechanism has moved from the un-
latched condition, to a partially latched condition where
the latch pawl 84 overlies the frame 88.

[0036] It will be appreciated that the limit of rotational
movement of the handle is determined by the angular
separation of the first end 40 and the junction 44. In this
embodiment a rotation through approximately 90 de-
grees is permitted.

[0037] As the junction 44 has now been reached, fur-
ther rotation of the shaft is prevented. However, as pin
60 is now in axial portion 36 of guide slot 30, axial move-
ment of shaft 16 may occur. Thus, rotation of the drive
component 12 through a further 90 degrees via the han-
dle 82 results in the drive pin 70 sliding between the first
drive slot end 52 (figure 6) and the second drive slot end
52 (figure 8). As the drive pin 70 slides between the first
52 and second 54 ends, the shaft is driven axially (to the
left when viewing figure 4), to a position where the drive
pin 70 abuts against the second end 54 of the drive slot,
and the guide pin 60 is at the axial end 46 of the guide
slot 30. As drive pin 70 slides between the first 52 and
second 54 ends of the drive slot, there is no rotational
movement of the shaft. With reference to figure 8, it can
be seen that after rotation of the handle through a further
90 degrees, the latch pawl 84 is in engagement with the
frame 88 having moved a distance X towards the frame
and brought the seal into a compressed state. In the final
stage of the latching process, drive pin 70 enters the
circumferential portion 57 of the drive slot 50, at which
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position the fully latched state of the latch mechanism
can be maintained, since the resilient force of the seal
is prevented from driving the shaft 16 back out of the
housing 14.

[0038] Thus it can be seen that by rotating the handle
through 180 degrees, the first 90 degrees moves the
shaft rotationally by 90 degrees, with no axial shaft
movement, and the second 90 degrees moves the shaft
axially by a distance X with no rotation. The axial motion
of the shaft causes the resilient seal to be compressed
thereby improving the seal between door 90 and frame
88. Such a seal may not be achieved by the use of a
latch mechanism imparting just a rotational motion to a
latch pawl.

[0039] The procedure described above relates to ro-
tating the handle through 180 degrees to move the latch
from an unlatched to a fully latched condition. To move
the latch from a fully latched to an unlatched condition
the above procedure is reversed by rotating the handle
in the opposite direction. It will be appreciated that the
unlatching sequence occurs as a reverse of the latching
sequence. Namely, an axial movement of the shaft oc-
curs prior to rotational movement thereof.

[0040] In another embodiment the drive slot 50 may
be include an angled portion 61, as shown in figure 9.
The angled portion 61 provides an "overcentre" positive
location for the drive pin 70 in the fully latched condition.
It will be appreciated that as the drive pin 70 moves into
the angled portion, a small amount of axial shaft move-
ment in the opposite direction occurs under the influ-
ence of the resilient seal.

[0041] In the embodiment of figures 1 to 9, the axial
shaft movement X corresponds to a predetermined han-
dle rotation, in this case 90 degrees, i.e. rotating the
handle through 90 degrees moves the shaft a distance
X axially. In another embodiment, the drive slot could be
arranged to provide the same axial movement X, but al-
ter the amount of handle rotation required by altering the
angular separation of the drive slot ends. This will alter
the mechanical advantage of the mechanism to make
the amount of rotational force required higher or lower
for a given axial movement X.

[0042] Similarly, it is possible to vary the axial move-
ment of the shaft by increasing the axial separation of
the drive slot ends.

[0043] Thus by altering the angular and axial separa-
tion of the drive slot ends it is possible to easily adapt
the latch mechanism for different applications where dif-
ferent rotational and/or axial latch pawl movement is re-
quired.

[0044] In another embodiment, the circumferential
portion of the guide slot could be provided by an axial
recess in the surface of the free end of sleeve portion
22. The shaft would be free to rotate along the extent of
the recess, and axial movement would be prevented by
the guide pin abutting against the recess, not the inside
surface 63.

[0045] In another embodiment, the drive cam surface
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could be in the form of a single drive slot, and the guide
cam surface could be in the form of a single guide slot,
or by three or more drive and guide slots arranged
around the sleeve 22.

Claims

1. A latch mechanism (10) comprising a drive input
means (12) arranged coaxially with a fixed housing
(14), and an output shaft (16) coaxially arranged
therewith, the output shaft being moveable in se-
quential rotational and axial modes of operation as
result of rotation of the drive input means, the hous-
ing being provided with a guide cam follower (60)
engaging a guide cam surface (30) on the output
shaft, the guide cam surface having a circumferen-
tial portion (34) and an axial portion (36) to control
the sequential rotational and axial modes, the drive
input means further being provided with a drive cam
follower (70) engaging an axially inclined drive cam
surface (50) on the output shaft so as to be capable
of converting rotational movement of the drive input
means into the axial movement of the shaft when in
the axial mode of operation.

2. A latch mechanism according to claim 1 in which
the drive cam surface includes a drive cam circum-
ferential portion (57) located at one end of the sur-
face, the drive cam circumferential portion allowing
further rotation of the drive pin without moving the
shaft axially or rotationally.

3. A latch mechanism according to claim 1 in which
the drive cam surface includes a drive cam angled
portion (61), the drive cam angled portion allowing
further rotation of the drive cam follower to cause
the shaft to move axially in the opposite direction.

4. A latch mechanism according to any preceding
claim in which the drive input means includes an
annular recess (17), the guide cam follower engag-
ing with the annular recess to axially retain the drive
input means in the housing.

5. A latch mechanism according to any preceding
claim in which the output shaft is axially retained
within the housing by engagement of the drive cam
follower with the drive cam surface.

6. A latch mechanism according to any preceding
claim in which the axially inclined drive cam surface
is arranged such that a first end (52) is proximate a
circumferential end (40) of the circumferential por-
tion of the guide cam surface, and a second end
(54) is proximate an axial end (46) of the axial por-
tion of the guide cam surface.
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A latch mechanism according to any preceding
claim in which the axially inclined drive cam surface
is arranged such that a first end (52) is angularly
separated from a circumferential end (40) of the cir-
cumferential portion of the guide cam surface by
substantially 180 degrees and a second end (54) is
angularly separated from an axial end (46) of the
axial portion of the guide cam surface by substan-
tially O degrees.

A latch mechanism according to any preceding
claim in which the axially inclined drive cam surface
is arranged such that a first end (52) is angularly
separated from a second end (54) by substantially
90 degrees.

A latch mechanism according to any preceding
claim in which the circumferential portion of the
guide cam surface is substantially perpendicular to
the axial portion of the guide cam surface.

A latch mechanism according to any preceding
claim in which the guide cam surface and/or the
drive cam surface is in the form of at least one guide
or drive slot or recess, preferably a pair of substan-
tially identical guide or drive slots or recesses, pref-
erably the pair of substantially identical guide or
drive slots or recesses are angularly separated by
substantially 180 degrees.

A latch mechanism according to any preceding
claim in which the guide cam and/or the drive cam
follower is in the form of at least one guide or drive

pin.

A latch assembly including a handle (82), a latch
pawl (84), and a latch mechanism (10) according to
any preceding claim, in which the handle is connect-
ed to the drive input means, and the latch pawl is
connected to the output shaft, such that a transmis-
sion path is formed between the handle and the
latch pawl.

A method of assembling a latch mechanism (10)
comprising the steps of:

providing a drive input means (12),

providing a housing (14),

providing an output shaft (16),

inserting the drive input means into a sleeve
portion (22) of the output shaft,

locating a drive pin (70) through a drive slot (50)
of the output shaft and through a hole (13) in
the drive input means,

inserting the drive input means and output shaft
into the housing,

then locating guide pins (60) through a hole (24)
in the housing and through a guide slot (30) in
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the output shaft so as to retain the drive input
means and the output shaft within the housing.
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