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(54) SASH WINDOW ASSEMBLIES

(57) ASSA ABLOY Limited have developed an as-
sembly (200) for attaching a sash to a window frame.
The assembly (200) comprises a mounting frame (300)
for mounting to the sash and a pivot shoe (400). The
mounting frame (300) comprises a mounting portion
(301) slidably mounted to an arm portion (320), and the

arm portion (320) is pivotally mounted to the pivot shoe
(400). The mounting frame (300) is pivotable to a first
position in which the mounting frame (300) can be re-
moved from the pivot shoe (400), and to a second position
in which the mounting portion (301) can be slidably re-
moved from the arm portion (320).
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Description

Field of the Invention

[0001] The present invention concerns sash windows.
More particularly, but not exclusively, this invention con-
cerns an assembly for removably mounting a sash to a
window frame.

Background of the Invention

[0002] Sash windows typically comprise at least one
window sash that is movable along a window frame to
open or close the sash window. This type of window ar-
rangement has been known for many years.
[0003] Modern sash windows can be configured to tilt
in use so that the outer surface of the window can be
cleaned by someone located inside the building to which
the sash window is mounted. Some tilting sash windows
are also configured to be easily removed from the window
frame without the need for specialist tools. A benefit of
this type of arrangement is that the sashes can be easily
removed from the frame prior to installation of the frame
in a building. The frame can then be fixed to the building
and the sashes quickly installed in the frame. A further
benefit of this sort of arrangement is that the sashes can
be easily removed at a later date for maintenance pur-
poses.
[0004] Prior art sash windows are typically configured
for removal via a single removal method. For example,
the sash may be configured to tilt and be completely lifted
out of the frame. Such a configuration is sometimes re-
ferred to as a "lift-off’ configuration. Alternatively, the sash
may be configured to tilt and be slidably removed from
the frame while leaving part of a mounting assembly fixed
in the frame. Such a configuration is sometimes referred
to as a "slide-off’ configuration. Currently, when purchas-
ing a sash window, the customer would have to choose
between a lift-off or slide-off sash window, depending on
preference. Furthermore, some window manufacturers
may have to make both lift-off and slide-off variants to
meet the needs of different customers.
[0005] When removing a sash from its window frame,
the spiral balance which normally holds the sash in po-
sition in use via a pivot shoe can cause the pivot shoe to
move upwards as the weight of the sash is removed from
the pivot shoe. It can be difficult to remove the sash if the
pivot shoes move unexpectedly while the sash is being
removed. Sash reinstallation can also be difficult if the
pivot shoes have moved to a position in which the sash
cannot be easily re-engaged with the pivot shoes.
[0006] The present invention seeks to mitigate the
above-mentioned problems. Alternatively or additionally,
the present invention seeks to provide improved appa-
ratus for attaching a sash to a window frame.

Summary of the Invention

[0007] The present invention provides, according to a
first aspect, an assembly for attaching a sash to a window
frame. The assembly comprises a mounting frame for
mounting to the sash and a pivot shoe, wherein the
mounting frame comprises a mounting portion slidably
mounted to an arm portion, and the arm portion is pivot-
ally mounted to the pivot shoe, wherein the mounting
frame is pivotable with respect to the pivot shoe from an
untilted position to a first tilted position in which the
mounting frame can be removed from the pivot shoe, and
a second tilted position in which the mounting portion can
be slidably removed from the arm portion.
[0008] The pivot shoe and mounting frame assembly
according to the first embodiment of the invention thereby
provides both a lift-off and slide-off functionality. For "lift-
off’ removal of a sash, the sash is tilted to move the
mounting frame to the first tilted position, the sash can
be removed by lifting the mounting frame out of the pivot
shoe, while leaving the pivot shoe retained within the
window frame. For "slide-off’ removal of a sash, the sash
is tilted to move the mounting frame to the second tilted
position, the sash can then be removed by sliding the
mounting portion away from the arm portion, while leav-
ing the arm portion mounted to the pivot shoe.
[0009] The assembly according to the first embodi-
ment of the invention can enable sash window manufac-
turers to reduce the number of different types of windows
that they produce, as they may no longer need to produce
separate lift-off and slide-off sash windows. Furthermore,
the end user is provided with two options for removing
the sash, as opposed to the one option provided by a lift-
off only or slide-off only sash window.
[0010] The first position and second position may be
substantially the same position. The first position and the
second position may be different positions. There may
be two or more positions which correspond to the first
position. There may be two or more positions which cor-
respond to the second position.
[0011] One of the arm portion and the pivot shoe may
comprise a pin and the other of the arm portion and the
pivot shoe is formed with a slot, and wherein the mounting
frame is pivotally mounted to the pivot shoe via the pin
which is received within the slot and rotates within the
slot as the mounting frame is pivoted with respect to the
pivot shoe, and wherein the slot and pin are configured
such that the pin is removable from the slot when the
mounting frame is in in the first position and wherein the
pin is locked within the slot when the mounting frame is
pivoted away from the first position.
[0012] The sash may therefore be prevented from be-
ing lifted away from the pivot shoe when the mounting
frame is not in the first position by the locking member
being locked in the slot. For example, when the sash is
untilted, the sash mounting portion is prevented from be-
ing removed from the pivot shoe by the pin being locked
within the slot during sliding movement of the sash with
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respect to the window frame. The pivot shoe may com-
prise the pin and the arm portion may be formed with the
slot. Alternatively, the arm portion may comprise the pin
and the pivot shoe may be formed with the slot. The pin
may comprise formations configured to engage with a
part of the locking mechanism that retains the pin within
the slot. For example, the pin may be a T-shaped pin.
The pin may be an end casting.
[0013] The pivot shoe may comprise a brake config-
ured to engage with the window frame when the mounting
frame is pivoted away from the untilted position. The
brake may therefore be engaged when the mounting
frame is in the first and/or second positions. The brake
thereby prevents unwanted movement of the pivot shoe
when the window sash is being removed from the window
frame. Rotation of the pin within the slot may cause the
brake to engage. The brake may be configured to be-
come engaged when the pin is rotated through a prede-
termined angle. The predetermined angle may be greater
than 20 degrees. For example, the predetermined angle
may be approximately 30 degrees.
[0014] The mounting portion may be formed with a
sleeve and the arm portion may be slidably mounted with-
in the sleeve. The arm portion may be formed with a
sleeve and the mounting portion may be slidably mount-
ed within the sleeve. The mounting portion may be sub-
stantially L shaped and configured to be fixed to perpen-
dicular sides of the window sash.
[0015] The mountain frame may comprise a locking
mechanism to prevent relative sliding movement be-
tween the mounting portion and the arm portion. The lock-
ing mechanism may be unlocked to allow relative sliding
movement between the mounting portion and the arm
portion. The locking mechanism may be provided by
snap-fit features formed on the mounting portion and the
arm portion. Alternatively, the locking mechanism may
be provided by, for example, a latch.
[0016] The present invention provides, according to a
second aspect, a pivot shoe for an assembly for attaching
a sash to a window frame. The pivot shoe comprises a
rotatable cam member and a first braking member, and
wherein rotation of the rotatable cam member is config-
ured to be coupled to the tilting of a window sash, and
wherein rotation of the rotatable cam member about a
cam axis causes the first braking member to move in a
direction substantially perpendicular to the cam axis to
engage the frame of a window in a direction substantially
perpendicular to the cam axis.
[0017] The pivot shoe thereby provides an automatic
braking function which is coupled to the tilting of a window
sash, so that the braking shoe is prevented from unwant-
ed movement when the window sash is tilted and, op-
tionally, removed.
[0018] The pivot shoe may comprise a second braking
member located on the opposite side of the cam axis to
the first braking member, wherein rotation of the rotatable
cam member about the cam axis causes the first braking
member and second braking member to move in sub-

stantially opposite directions.
[0019] The first braking member may comprise a resil-
iently deformable material which is resiliently deformed
when the first braking member is moved in a direction
substantially perpendicular to the cam axis. The first
braking member may therefore return to its undeformed
shape when not in use. The second braking member may
also comprise a resiliently deformable material which is
resiliently deformed when moving the second braking
member in a direction substantially perpendicular to the
cam axis. The second braking member may therefore
return to its undeformed shape when not in use. The first
braking member may comprise an arm formed by a body
of the pivot shoe. The second braking member may com-
prise an arm formed by a body of the pivot shoe. The first
and second arms may be positioned on opposite sides
of the cam axis.
[0020] The pivot shoe may comprise a moveable cam
member which engages with the rotatable cam such that
rotation of the rotatable cam member moves the move-
able cam member along the cam axis in a first direction,
and wherein movement of the moveable cam member in
the first direction causes the moveable cam member to
engage with the first braking member and move the first
braking member in the direction substantially perpendic-
ular to the cam axis.
[0021] An end of the rotatable cam member may be
formed with cam surfaces which engage with corre-
sponding cam surfaces on the moveable cam member
so that the moveable cam member is pushed along the
cam axis by the camming engagement of the cam sur-
faces as the rotatable cam member is rotated. The first
braking member may comprise a cam surface which en-
gages with a cam surface of the moveable cam member.
[0022] Movement of the moveable cam member along
the cam axis may cause the moveable cam member to
engage with the second braking member and move the
second braking member in the direction substantially per-
pendicular to the cam axis. The second braking member
may comprise a cam surface which engages with a cam
surface of the moveable cam member.
[0023] The moveable cam member may comprise a
third braking member configured to engage the sash of
a window frame in a direction substantially parallel to the
cam axis.
[0024] The pivot shoe may be configured such that ro-
tation of the rotatable cam member by a predetermined
angle about the cam axis may cause one or more braking
member to engage the frame of a window. The prede-
termined angle may be greater than 20 degrees. For ex-
ample, the predetermined angle may be between 20 and
60 degrees. The predetermined angle may be approxi-
mately 30 degrees. The predetermined angle may be
approximately 45 degrees.
[0025] The reaction force due to the resiliently de-
formed first braking member trying to return to its unde-
formed shape may be configured to move the moveable
cam member along the cam axis in a second, opposite
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direction to the first direction. The reaction force due to
the resiliently deformed second braking member trying
to return to its undeformed shape may be configured to
move the moveable cam member along the cam axis in
the second, opposite direction.
[0026] The present invention provides, according to a
third aspect, a sash window assembly comprising an as-
sembly according to the first aspect of the invention,
wherein the pivot shoe is mounted within a window frame
of the assembly and the mounting frame is attached to
a window sash of the assembly.
[0027] The present invention provides, according to a
fourth aspect, a kit of parts for forming a pivot shoe and
mounting frame assembly, the kit of parts comprising a
pivot shoe and mounting frame according to the first as-
pect of the invention.
[0028] The present invention provides, according to a
fourth aspect, a sash window assembly comprising a piv-
ot shoe according to the second aspect of the invention,
wherein the pivot shoe is mounted within a window frame
of the assembly.
[0029] It will of course be appreciated that features de-
scribed in relation to one aspect of the present invention
may be incorporated into other aspects of the present
invention. For example, the pivot shoe of the second as-
pect of the invention may be incorporated in the assembly
according to the first aspect of the invention.

Description of the Drawings

[0030] Embodiments of the present invention will now
be described by way of example only with reference to
the accompanying schematic drawings of which:

FIG. 1 shows a schematic of a sash window com-
prising two vertically moving sashes, wherein each
sash is attached to the window frame via two pivot
shoe and mounting frame assemblies according to
an embodiment of the invention;

FIG. 2 shows one of the pivot shoe and mounting
frame assemblies of FIG. 1 in isolation;

FIG. 3 shows the pivot shoe in isolation from its
frame-side;

FIG. 4 shows the pivot shoe in isolation from its sash-
side;

FIG. 5 is a first view of the rotatable cam member
and braking member of the pivot shoe;

FIG. 6 is a second view of the rotatable cam member
and braking member of the pivot shoe;

FIG. 7 shows the main body of the pivot shoe from
its sash-side with the rotatable cam member and
braking member removed;

FIG. 8 shows the underside of the main body of the
pivot shoe with the rotatable cam member and brak-
ing member removed;

FIG. 9 shows the arm portion of the mounting frame
in isolation;

FIG. 10 is a view of the pivot shoe when the arm
portion of the mounting frame has been rotated and
the braking mechanism of the pivot shoe has been
deployed;

FIG. 11 shows the pivot shoe and mounting frame
assembly with the mounting frame having been ro-
tated 90 degrees with respect to the pivot shoe to a
position in which the mounting frame can be lifted
out of the pivot shoe;

FIG. 12 corresponds to the view of FIG. 11 but where
the mounting frame has been lifted out of the pivot
shoe;

FIG. 13 shows the pivot shoe and mounting frame
assembly with the mounting frame having been ro-
tated with respect to the pivot shoe to a position in
which the mounting portion of the mounting frame
can be slidably removed from the arm portion of the
mounting frame; and

FIG. 14 shows the pivot shoe and mounting frame
assembly when the mounting portion of the mounting
frame has been slidably removed from the arm por-
tion of the mounting frame.

Detailed Description

[0031] A sash window 100 comprising a two window
vertically moving sashes 101 mounted in a window frame
102 is shown schematically in FIG. 1. Each window sash
101 is attached to the window frame 102 via two pivot
shoe and mounting frame assemblies 200 according to
an embodiment of the invention. One of the pivot shoe
and mounting frame assemblies 200 is shown in isolation
in FIG. 2. The assembly 200 comprises a mounting frame
300 for mounting to the sash 101 and a pivot shoe 400
which is configured to be slidably mounted within the win-
dow frame 102. The pivot shoe and mounting frame as-
sembly 200 enables the sash 101 to be slidably mounted
in the frame 102 and slidable relative to the frame 102
to open and close the sash window 100.
[0032] Frame-side and sash-side perspective views of
the pivot shoe 400 are shown in FIG. 3 and FIG. 4, re-
spectively. The pivot shoe comprises a generally cuboi-
dal main body 401 formed from a resilient plastics mate-
rial. On the rear, or sash-side 403 of the main body 401
a pin-receiving portion 405 projects from the main body
40 and a pin channel 406 comprising a neck 408 is formed
in the pin-receiving portion 405.

5 6 



EP 4 019 726 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0033] The pivot shoe 400 also comprises a braking
member 440 and a rotatable cam member 450 mounted
within the main body 401. The braking member 440 and
rotatable cam member 450 are shown outside of the main
body 401 in FIG. 5 and FIG. 6, and the main body 401
is shown without the braking member 440 and rotatable
cam member 450 in FIG. 7 and FIG. 8.
[0034] On the frame-side 410 of the main body 401,
the main body 401 is formed with a recess 412 for ac-
commodating the braking member 440 within the main
body 401. The recess is formed on its lateral sides by
two braking arms 414 which project outwardly from the
base 416 of the recess 412. A cylindrical channel 411
which, in use, contains the barrel section 452 of the cam
rotatable cam member 450 connects the base 416 of the
recess 412 with the sash-side 403 of the main body 401.
[0035] At the distal ends 418 of the braking arms 414,
the braking arms 414 comprise sloping cam surfaces 420
that slope into the recess 412, as can be best seen in
FIG. 8. The slope of the cam surfaces 420 is oriented
such that the cam surfaces 420 slope further into the
recess 412 when moving away from the base 416 of the
recess 412.
[0036] The rotatable cam member 450 comprises a
cylindrical barrel section 451 connected to a circular cam
plate 452 along a cam axis C. At the first end 453 of the
cam member 450, the cam plate 452 is formed with two
cam wedges 456 which project outwardly from the cam
plate 452, along the cam axis C. The cam wedges 456
are defined by circular sectors of the cam plate 452 and
are arranged diametrically opposite one another, either
side of the cam axis C. Each cam wedge 456 comprises
sloping cam surfaces 458 which slope between the cam
plate 452 and the top 460 of the cam wedge 456.
[0037] At the second, opposite end 461 of the rotatable
cam member 450, a notch 462 which extends along the
cam axis C is formed in the barrel section 451 of the cam
member 450.
[0038] The braking member 440 is generally plate-like
and is shaped to be received in the recess 416 of the
main body 401 of the pivot shoe 400. On the sash-side
401 of the braking member 440, the braking member 440
is provided with a planar braking face 441. Opposite the
sash-side 401, the braking member 440 comprises a cam
face 442 which is formed with two cam recesses 443.
The cam recesses 443 are shaped to receive the cam
wedges 456 of the rotatable cam member 450, and so
are defined by circular sectors which are arranged dia-
metrically opposite one another. Each of the cam recess-
es 443 comprises sloping cam surfaces 444 which slope
between the cam face 442 and the base 445 of the cam
recess 443.
[0039] On the lateral sides 446 of the braking member
440, the braking member 440 is formed with lateral cam
surfaces 447 which slope outwardly moving from the
braking face 441 to the cam face 442.
[0040] In use, the braking member 440 is contained
within the recess 412 of the main body 401 of the pivot

shoe 400 and the barrel section 452 of the cam rotatable
cam member 450 is contained within the cylindrical chan-
nel 411 of the pivot shoe 400, as shown in FIG. 3 and
FIG. 4. When the sash 101 is not tilted with respect to
the frame 102, the cam wedges 456 of the rotatable cam
member 456 sit within the cam recesses 443 of the brak-
ing member 440. In this configuration, the notch 463 of
the rotatable cam member 450 is oriented such that a
side 466 of the notch 463 blocks the neck 408 of the pin
channel 406, as shown in FIG. 4. In this configuration, a
pin 327 of the mounting frame assembly 300 is prevented
from being removed from the pin channel 406, and is
therefore locked in the pin channel 406, as will be de-
scribed below.
[0041] The mounting frame 300 comprises mounting
portion 301 and an arm portion 320. The mounting portion
301 is L-shaped and is formed by an elongate bottom
portion 302 and an elongate sleeve section 303. The
mounting portion 301 is formed with apertures 304 for
fixing the mounting portion to a sash 101 with the bottom
section 302 being fixed along the bottom of the sash 101
and the sleeve section being fixed along a side of the
sash 101, as shown in FIG. 1.
[0042] The sleeve section 303 defines a channel 305,
which can be best seen in FIG. 13, that runs along the
length of the sleeve section 303, with an entrance 307
to the channel 305 being provided at the end of the sleeve
section 303 adjacent the bottom portion 302. At the op-
posite, distal end 309 of the sleeve section 303 a locking
block 310 made from a plastics material is contained with-
in the channel 305. The locking block 310 is formed with
a generally circular locking portion 311 which projects
into the channel 305 and is configured to snap-fit with a
complementarily shaped circular recess 321 formed in
the arm portion 320, as will be described in more detail
below.
[0043] The arm portion 320, which is shown in isolation
in FIG. 9, comprises an elongate body 322 which is
shaped to be received within the sleeve section 303 of
the mounting portion 301. At a first distal end 323 of the
body 322, the body 322 is formed with the aforemen-
tioned circular recess 321 for forming a snap-fit connec-
tion with the mounting portion 301. At the second, oppo-
site distal end 325 of the body 322, a T-shaped pin 327
provided by an end casting projects outwardly from the
body 322, in a direction substantially perpendicular to a
longitudinal axis Y and a transverse axis X defined by
the body 322. The T-shaped pin 327 is oriented such that
the top-portion 328 of the T-shape is aligned with a trans-
verse axis X defined by the body 322.
[0044] In normal use, the pivot shoe and mounting
frame assembly 200, is arranged as shown in FIG. 1 and
FIG. 2. The mounting frame 300 is attached to the sash
101 and the T-shaped pin 327 of the mounting frame is
located in the pin channel 406 of the pivot shoe 400, with
the pivot shoe being located in a window frame. Opening
and closing of the sash window 100 can be achieved by
moving the sash 101 relative to the frame 102, along the
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longitudinal axis L. This movement moves the pivot shoe
within the window frame, as is well known in the art. When
the sash 101 is moved upwardly, the T-shaped pin 327
is prevented from being removed from the notch of 463
by the side 466 of the notch 463 blocking the neck 408
of the pin channel 406, as shown in FIG. 4.
[0045] The pivot shoe 300 that has been described
above provides a braking function to fix the position of
the braking shoe 300 within the window frame 102 when
the sash 101 being removed. As will be described in more
detail below, to remove the sash 101, the sash 101 is
rotated about the about an axis of rotation R which is
indicated in FIG. 10. During this rotation, the T-shaped
pin 327, which is located in the notch 462 of the rotatable
cam member 450, engages with the internal faces of the
notch 462 and causes the rotatable cam member 450 to
rotate. Rotation of the rotatable cam member 450 causes
the cam surfaces 458 of the cam wedges 456 of the ro-
tatable cam member 450 to engage with the cam surfac-
es 444 of the cam recesses 445 of the braking member
440, which in turn causes the braking member 440 to be
pushed away from the rotatable cam member 450.
[0046] As the braking member 440 is pushed away
from the rotatable cam member 450, the lateral cam sur-
faces 447 of the braking member 440 engage with the
cam surfaces 420 on the braking arms 414 to push the
braking arms 414 such that they resiliently deform out-
wardly and into engagement with the internal surfaces
at the front and the rear of the window frame 102. Fur-
thermore, the braking face 441 of the braking member
440 is pushed out of the recess 412 of the pivot shoe 400
and into engagement with the transverse internal surfac-
es of the widow frame (the transverse internal surfaces
being oriented perpendicularly to the front and rear inter-
nal surfaces). The cam wedges 456 of the rotatable cam
member 450 and the complementarily shaped cam re-
cesses 443 of the braking member 440 are dimensioned
such that rotation of the cam member 450 by approxi-
mately 30 degrees moves the cam wedges 456 com-
pletely out of the cam recesses 443. As such, the braking
function is fully engaged once the rotatable cam member
450 has been rotated by approximately 30 degrees.
Therefore, rotation of the mounting frame 300 by approx-
imately 30 degrees causes the braking arms 414 and
braking member 440 to deploy to the configuration shown
in FIG. 10 to fix the position of the pivot shoe 400 within
the window frame 102. In this presently described em-
bodiment of the invention the rotatable cam member 450
and braking member 440 are configured so that the brak-
ing function is fully engaged once the rotatable cam mem-
ber 450 has been rotated by approximately 30 degrees.
However, in other embodiments of the invention, the ro-
tatable cam member and braking member may be con-
figured so that the braking function becomes fully en-
gaged by rotating the rotatable cam member through a
different angle, which may be greater or less than 30
degrees.
[0047] To remove the braking of the pivot shoe 300

within the window frame 102, the sash 101 is rotated
back to an angle of less than 30 degrees. This causes
the T-shaped pin 327 to rotate the rotatable cam member
450 back to a position in which the cam wedges 456 of
the rotatable cam member 450 are aligned with the com-
plementarily shaped cam recesses 443 of the braking
member 440. As this happens, the reaction force created
by the resiliently deformed braking arms 414 trying to
return to their undeformed shape, which acts on the lat-
eral cam surfaces 447 of the braking member 440, pulls
the braking member 440 back into the recess 412 of the
pivot shoe 400 as the braking arms 414 return to their
undeformed shape.
[0048] The pivot shoe and mounting frame assembly
200 provides two ways in which the sash 100 can be
tilted and removed from the window frame 102 in use.
The first method is a "lift-off’ method, and will be de-
scribed with reference to FIG. 11 and FIG. 12. To remove
the sash 101 via the lift-off method, the sash 101 is tilted
by 90 degrees with respect to the window frame 102 such
that the mounting frame is oriented as shown in FIG. 11.
In this configuration, the braking function provided by the
pivot shoe 400 has been engaged, and the notch 462 of
the rotatable cam member 450 has been rotated into
alignment with the neck 408 of the pin channel 406 of
the pivot shoe 400 such that the T-shaped pin 327 can
be lifted out of the pin channel 406, as shown in FIG. 12.
The sash 101 can therefore be removed from the window
frame by lifting the T-shaped pins 327 of the mounting
frames 300 out of their respective pin channels 406.
[0049] To replace the sash 102, the T-shaped pins 327
must be placed back into their respective pin channels,
and the sash 102 must then be rotated back to the posi-
tion in which it is aligned with the window frame. While
this embodiment of the invention requires the sash 101
to be rotated by 90 degrees with respect to the window
frame 102 to remove the sash 101, other embodiments
of the invention may be configured such that the sash
can be removed by rotating it to a different angle.
[0050] The second method of removing the sash 100
from the window frame 102 is a "slide-off’ method, and
will be described with reference to FIG. 13 and FIG. 14.
To remove the sash 101 via the slide-off method, the
sash 101 is rotated with respect to the window frame 102
to an angle of at least 30 degrees so that the braking
function provided by the pivot shoe 400 engages. For
each of the two mounting frames 300 mounted to the
sash 101, the sleeve section 303 can then be slid off from
the arm portion 320 to remove the sash 101 from the
window frame 102. This process leaves the arm portions
320 mounted to the pivot shoe 400 while the sash 101
is removed. When removing the sash 101, enough force
must be applied to the sleeve section 303 to remove the
snap-fitting circular projecting portion 311 of the locking
block 310 from the circular recess 321 in the arm portion
320 of the mounting frame. To replace the sash 101, the
arm portions 320 must be relocated in the channels 305
of their respective mounting frames and slid into the chan-
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nels 305 until the snap-fit between the locking block 310
and the arm portion 320 engages. It should be noted that
in this embodiment of the invention, the angle at which
the sash 101 is rotated to in order to remove it using the
slide-off method is determined by the angle at which the
pivot shoe 400 braking is configured to engage. However,
if braking is not required, the sash 101 needs only to be
rotated to a position in which enough clearance between
the sash 101 and the window frame 102 is provided for
the sash 101 to removed.
[0051] Whilst the present invention has been de-
scribed and illustrated with reference to particular em-
bodiments, it will be appreciated by those of ordinary skill
in the art that the invention lends itself to many different
variations not specifically illustrated herein. By way of
example only, certain possible variations will now be de-
scribed.
[0052] In other embodiments of the invention, it will be
appreciated that a pivot shoe comprising a different brak-
ing function could be used to provide a combined lift-off
and slide off function.
[0053] Furthermore, it will be appreciated that the pivot
shoe described above is not limited to use with a mount-
ing frame that is able to provide a combined lift-off and
slide-off function. As such, the pivot shoe could be used
to provide its advantageous braking function to a lift-off-
only sash window, slide-off-only sash window, or any oth-
er tilting sash window system.
[0054] Where in the foregoing description, integers or
elements are mentioned which have known, obvious or
foreseeable equivalents, then such equivalents are here-
in incorporated as if individually set forth. Reference
should be made to the claims for determining the true
scope of the present invention, which should be con-
strued so as to encompass any such equivalents. It will
also be appreciated by the reader that integers or fea-
tures of the invention that are described as preferable,
advantageous, convenient or the like are optional and do
not limit the scope of the independent claims. Moreover,
it is to be understood that such optional integers or fea-
tures, whilst of possible benefit in some embodiments of
the invention, may not be desirable, and may therefore
be absent, in other embodiments.

Claims

1. An assembly (200) for attaching a sash to a window
frame, the assembly (200) comprising a mounting
frame (300) for mounting to the sash and a pivot
shoe (400),

wherein the mounting frame (300) comprises a
mounting portion (301) slidably mounted to an
arm portion (320), and the arm portion (320) is
pivotally mounted to the pivot shoe (400),
wherein the mounting frame (300) is pivotable
with respect to the pivot shoe (400) from an un-

tilted position to:

a first tilted position in which the mounting
frame (300) can be removed from the pivot
shoe (400), and
a second tilted position in which the mount-
ing portion (301) can be slidably removed
from the arm portion (320).

2. An assembly according to claim 1, wherein one of
the arm portion and the pivot shoe comprises a pin
and the other of the arm portion and the pivot shoe
is formed with a slot, and wherein the mounting frame
is pivotally mounted to the pivot shoe via the pin
which is received within the slot and rotates within
the slot as the mounting frame is pivoted with respect
to the pivot shoe, and wherein the slot and pin are
configured such that the pin is removable from the
slot when the mounting frame is in in the first position
and wherein the pin is locked within the slot when
the mounting frame is pivoted away from the first
position.

3. An assembly according to claim 1 or claim 2, wherein
the pivot shoe comprises a brake configured to en-
gage with the window frame when the mounting
frame is pivoted away from the untilted position.

4. An assembly according to claim 3 when dependent
on claim 2, wherein rotation of the pin within the slot
causes the brake to engage.

5. An assembly according to any preceding claim,
wherein one of the mounting portion or arm is formed
with a sleeve and the other of the mounting portion
or arm portion is slidably mounted within the sleeve.

6. An assembly according to any preceding claim,
wherein the mountain frame comprises a locking
mechanism to prevent relative sliding movement be-
tween the mounting portion and the arm portion.

7. A pivot shoe (300) for an assembly (200) for attach-
ing a sash to a window frame,
wherein the pivot shoe (300) comprises a rotatable
cam member (450) and a first braking member (440),
and wherein rotation of the rotatable cam member
(450) is configured to be coupled to the tilting of a
window sash, and wherein rotation of the rotatable
cam member (450) about a cam axis causes the first
braking member (440) to move in a direction sub-
stantially perpendicular to the cam axis to engage
the frame of a window in a direction substantially
perpendicular to the cam axis.

8. A pivot shoe according to claim 7 comprising a sec-
ond braking member located on the opposite side of
the cam axis to the first braking member, and wherein
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rotation of the rotatable cam member about the cam
axis causes the first braking member and second
braking member to move in substantially opposite
directions.

9. A pivot shoe according to claims 7 or 8, wherein the
first braking member comprises a resiliently deform-
able material which is resiliently deformed when the
first braking member is moved in a direction substan-
tially perpendicular to the cam axis.

10. A pivot shoe according to any of claim 7 to 9, wherein
the pivot shoe comprises a moveable cam member
which engages with the rotatable cam such that ro-
tation of the rotatable cam member moves the move-
able cam member along the cam axis in a first direc-
tion, and wherein movement of the moveable cam
member in the first direction causes the moveable
cam member to engage with the first braking mem-
ber and move the first braking member in the direc-
tion substantially perpendicular to the cam axis.

11. A pivot shoe according to claim 10, wherein the
moveable cam member provides a third braking
member configured to engage the sash of a window
frame in a direction substantially parallel to the cam
axis.

12. A pivot shoe according to claim 10 or 11 when de-
pendent on claim 9, wherein the reaction force due
to the resiliently deformed first braking member try-
ing to return to its undeformed shape is configured
to move the moveable cam member along the cam
axis in a second, opposite direction to the first direc-
tion.

13. A sash window assembly comprising an assembly
according to any of claims 1 to 6, wherein the pivot
shoe is mounted within a window frame of the as-
sembly and the mounting frame is attached to a win-
dow sash of the assembly.

14. A kit of parts for forming a pivot shoe and mounting
frame assembly, the kit of parts comprising a pivot
shoe and mounting frame according to any of claims
1 to 7.

15. A sash window assembly comprising a pivot shoe
according to any of claims 8 to 12, wherein the pivot
shoe is mounted within a window frame of the as-
sembly.
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