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EMERGENCY EXIT WINDOW SY STEM
TECHNICAL FIELD

[0001] The present invention relates to window egress systems, and more particularly to child

safety mechanisms for window egress systems.

BACKGROUND

[0002] Some types of windows are designed to function as an emergency exit, for examplein
case of fire. While such awindow may be alifesaving portal to safety in case of a
conflagration, they can also open the way to tragedy, since they pose arisk that a young child
may fall through the escape opening. To guard against thisrisk, ASTM 2090 provides that
the emergency escape rel ease mechanism for such a window must require two distinct actions

to operate, in addition to the action of opening the fall prevention screen or window guard.

[0003] One approach isto provide a spring-mounted locking arm on the window sash that
cooperates with alocking catch on the window frame, with a safety catch being pivotally
mounted on the frame. The safety catch can pivot between an engaged position in which the
safety catch obstructs movement of the locking arm and a disengaged position in which the
safety catch permits the locking arm to move away from the locking catch and release the
window sash to open. A problem with this arrangement, however, isthat if the window is
opened, the safety catch may remain in the disengaged position even after the window is
closed.

SUMMARY

[0004] The present disclosure describes an emergency exit window system in which, when
the sash is moved to the closed position, the locking arm is placed in the lock position and a
safety guard is placed in the engaged position so as to secure the locking arm in the lock
position, regardless of whether the safety guard started out in the engaged position or the
disengaged position when the sash was closed.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0005] These and other features of the invention will become more apparent from the

following description in which reference is made to the appended drawings wherein:

FIGURE 1 isatop perspective view of an exemplary emergency exit window system

according to an aspect of the present disclosure;

FIGURE 2 isarear (exterior) side elevation view of the exemplary emergency exit window
system of Figure 1,

FIGURE 2A is across-sectional view taken along the line A-A in Figure 2;
FIGURE 3isadetailed view of aportion of Figure 2;

FIGURE 4 isatop plan view of an exemplary safety guard according to an aspect of the
present disclosure;

FIGURES 5A to 5D are cross-sectional views similar to that in Figure 2A, showing opening

of the emergency exit window system of Figure 1;

FIGURES 6A to 6D are cross-sectional views similar to that in Figure 2A, showing closing of
the emergency exit window system of Figure 1 when the safety guard isin a disengaged

position; and

FIGURES 7A to 7F are cross-sectional views similar to that in Figure 2A, showing closing of
the emergency exit window system of Figure 1 when the safety guard isin an engaged
position.

DETAILED DESCRIPTION

[0006] Referenceisfirst madeto Figures1to 2A, in which an exemplary emergency exit
window system is indicated generally by reference 100. The window system 100 is shown in
aside hung configuration for purposes of illustration; window systems according to the

present disclosure are not limited to the side hung configuration. It will be appreciated that
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the term “window system” does not require the use of a glass pane, and other suitable
materials, such as polycarbonate, composites and laminates may also be used. Moreover, a
grill or mesh of suitable strength may span the window, either in addition to or as an
aternative to a pane.

[0007] The window system 100 comprises aframe 102, a sash 104, and alocking mechanism
106, and as can be seen in Figure 2, in the illustrated embodiment a suitabl e protective mesh
108 extends across the sash 104. In describing the window system 100, the terms “inwardly”,
“outwardly”, “interiorly” and “exteriorly” will be used. The terms“inwardly” and
“outwardly”, as used in reference to the frame 102 and sash 104, are intrinsic directions that
are generaly defined by the frame 102 and sash 104. Theterm “inwardly” refersto the
direction toward the region surrounded by the frame 102 and sash 104 and “ outwardly” isthe
opposite; i.e. away from the region surrounded by the frame 102 and sash 104, and the terms
“inner” and “outer” have corresponding meanings. The terms “interiorly” and “exteriorly”, as
used in reference to the frame 102 and sash 104, are extrinsic references. “Interiorly” refers
to adirection toward the interior of a structure in which the window system 100 isto be
installed, and “exteriorly” conversely refersto adirection toward the exterior of that structure;
the terms “interior” and “exterior” have corresponding meanings. It isintended that the frame

102 be fixed in a structure such as a building.

[0008] The sash 104 is pivotally carried by the frame 102 so as to pivot between a closed
position in which the sash is flush with the frame, as shown in Figures 2A, 5A, 6D and 7F,
and an open position in which the sash 104 is pivoted exteriorly to permit human egress
through the frame 102, for example to escape from afire. The sash 104 is pivotally coupled
to the frame 102 by a hinge 110; any suitable hinging mechanism may be used and hence the
hinge 110 is not described further. The locking mechanism 106 is adapted for locking the
window sash 104 in the closed position.

[0009] Referring now to Figure 3, in the illustrated embodiment the locking mechanism 106
comprises alocking arm 112 movably carried by the sash 104, an inwardly projecting locking
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catch 114 fixedly carried by the frame 102 and an inwardly projecting safety guard 116
movably carried by the frame 102.

[0010] Thelocking arm 112 is movable, in this case pivotable, relative to the sash between a
lock position (Figures 5A, 6D and 7F) and an unlock position (Figures 5B, 6B, 7C), and a
biasing member in the form of a spring 118 acts between the locking arm 112 and the sash
104 to bias the locking arm 112 toward the lock position; other biasing arrangements may also
be used. Thelocking arm 112 includes an outwardly directed locking portion 120, an
inwardly directed handle portion 122, a hinging portion 124 and a spacer portion 126
extending between the locking portion 120 and the hinging portion 124. The hinging portion
124 includes a pin arm 128 whose terminal hinge pin 129 is pivotally receivedin a
corresponding C-shaped hinge barrel 130 on the sash 104 to alow the locking arm 112 to
pivot relative to the sash, and also includes a spring seat 132 on which the spring 118 acts.
The locking portion 120 of the locking arm 112 includes aterminal sash detent 134 at its outer
(i.e. outwardly facing) end. The sash detent 134 is generally saggitate in cross-section, and
has a sash detent engagement surface 136 on an exterior side thereof and has an obliquely
angled sash detent guide surface 138 on an interior side thereof.

[0011] Thelocking catch 114 has alocking portion 140 that includes a terminal frame detent
142 at an inner (i.e. inwardly facing) end thereof, and the frame detent 142 has a frame detent
engagement surface 144 on an interior side thereof and has a frame detent guide surface 146

on an interior side thereof. The frame detent guide surface 146 is obliquely angled so that its

inner end is disposed interiorly of its outer end.

[0012] Ascan beseenin Figure 3, and also in Figures 5A, 6D and 7F, when the sash 104 isin
the closed position and the locking arm 112 isin the lock position, the locking portion 120 of
the locking arm 112 is disposed interiorly of and overlaps the locking portion 140 of the
locking catch 114 to obstruct pivotal movement of the sash 104 toward the open position.
More particularly, the sash detent engagement surface 136 and the frame detent engagement
surface 144 will engage (interfere) with one another to obstruct movement of the sash 104
from the closed position toward the open position. Conversely, when the sash 104 isin the
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closed position and the locking arm 112 isin the unlock position (see Figure 5C), the locking
portion 120 of the locking arm 112 is clear of the locking portion 140 of the locking catch 114
to permit pivotal movement of the sash 104 toward the open position.

[0013] The safety guard 116 is movable, in this case pivotable, relative to the frame 102
between an engaged position (Figures 5A, 6D, &ato 7C and 7F) and a disengaged position
(Figures 5B to 5D, 6A to 6C, 7D and 7E). Referring now specifically to Figure 4, the safety
guard 116 includes a grip portion 148, ahook portion 150, a pin arm 152 and an exteriorly-
facing hollow sphenoidal protrusion 154 disposed between the hook portion 150 and the pin
arm 152. A termina hinge pin 156 on the pin arm 152 is pivotally received in a
corresponding C-shaped hinge barrel 158 on the frame 102 to allow the safety guard 116 to
pivot relative to the frame 102. The sphenoidal protrusion 154 forms an inwardly-facing
safety guard guide surface 160 and an outwardly-facing safety guard engagement surface 162;
abutment of the safety guard engagement surface 162 against an inwardly facing sidewall 164
of the frame 102 (see Figure 3) defines the engaged position of the safety guard 116. The
hook portion 150 points toward the safety guard guide surface 160.

[0014] When the sash 104 isin the closed position and the locking arm 112 isin the lock
position and the safety guard 116 isin the engaged position, the safety guard 116 obstructs
movement of the locking arm 112 from the lock position into the unlock position. More
particularly, in theillustrated embodiment the point 166 of the hook portion 150 is received in
achevron channel 168 formed in the sash detent 134 to trap the sash detent 135 between the
hook portion 150 and the safety guard guide surface 160 and thereby trap the locking arm 112
in the lock position. When the sash 104 is in the closed position and the locking arm 112 isin
the lock position and the safety guard 116 isin the disengaged position, the hook portion 150
is clear of the chevron channel 168 and therefore the safety guard 116 permits movement of

the locking arm 112 from the lock position into the unlock position.

[0015] Thus, with reference now to Figures 5A to 5D, movement of the window system 100

from aclosed configuration to an open configuration will now be described. Note that in
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Figures 5A to 5D not all features are marked with reference numeralsin order to preserve

clarity of illustration.

[0016] Initially, as shown in Figure 5A, the sash 104 isin the closed position, the locking arm
112 isinthelock position, and the safety guard 116 isin the engaged position. Thus, the
locking portion 120 of the locking arm 112 is disposed interiorly of and overlaps the locking
portion 140 of the locking catch 114 to obstruct pivotal movement of the sash 104 toward the
open position, and the safety guard 116 in turn obstructs movement of the locking arm into
the unlock position.

[0017] First, as shown in Figure 5B, a user would pull the grip portion 148 of the safety guard
116 interiorly to pivot the safety guard 116 into the disengaged position. This freesthe
locking arm 112 to move into the unlock position. Optionally, the sphenoidal protrusion 154
may function as aliving hinge to assist in moving the point 166 of the hook portion 150 out of
the chevron channel 168. Next, as shown in Figure 5C, a user would push on the handle
portion 122 of the locking arm 112, which overcomes the force of the spring 118 (not shown
in Figures 5A to 5D) and pivots the locking arm 112 into the unlock position in whichitis
clear of the locking catch 114. Asshown in Figure 5D, once the sash 104 has moved far
enough from the closed position that the locking portion 120 of the locking arm 112 is
disposed exteriorly of the locking portion 140 of the locking catch 114, even if the locking
arm 112 returnsto the lock position under urging from the spring 118, it will not obstruct the
sash 104 from continuing to pivot into the open position.

[0018] When the sash 104 is moved to the closed position, the locking mechanism 106 will
automatically lock the sash 104 in the closed position. Figures 6A and 7A show the sash 104
moving toward the closed position. As shown in Figures 6B to 6C and 7B to 7E, upon pivotal
movement of the sash 104 into the closed position, the locking catch 114 acts against the
locking arm 112 to urge the locking arm 112 toward the unlock position to permit the locking
portion 120 of the locking arm 112 to move interiorly past the locking portion 140 of the
locking catch 114 (Figure 6B; Figures 7B and 7C). When the locking portion 120 of the
locking arm 112 is disposed interiorly of the locking portion 140 of the locking catch 114, the
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locking arm 112 returnsto the lock position (Figure 6C; Figures 7D and 7E). More
particularly, in theillustrated embodiment the sash detent guide surface 138 and the frame
detent guide surface 146 engage with one another whereby the locking catch 114 acts against
the locking arm 112 to urge the locking arm 112 toward the unlock position (Figure 6B;
Figures 7B and 7C) until the sash detent guide surface 138 clears the frame detent guide
surface 146 so that the sash detent 134 is disposed interiorly of the frame detent 142. Once
the sash detent 134 is disposed interiorly of the frame detent 142, the spring 118 urges the
locking arm 112 back toward the lock position (Figure 6C; Figures 7D and 7E).

[0019] Importantly, when the sash 104 is moved to the closed position, not only is the locking
arm 112 placed in the lock position, the safety guard 116 is placed in the engaged position so
asto secure the locking arm 112 in the lock position, regardless of whether the safety guard
116 started out in the engaged position or the disengaged position when the sash 104 was
closed.

[0020] Figures 6A to 6D show movement of the sash 104 to the closed position with the
safety guard 116 initially in the disengaged position. Note that to preserve clarity of
illustration, in Figures 6A to 6D not all features are marked with reference numerals.

[0021] With the safety guard 116 in the disengaged position when the sash 104 movesinto
the closed position, the locking arm 112 acts on the safety guard 116 to move the safety guard
116 into the engaged position. More particularly, in the illustrated embodiment, if the safety
guard 116 isin the disengaged position when the sash detent guide surface 138 clears the
frame detent guide surface 146, movement of the locking arm 112 into the lock position after
the locking arm 112 clears the frame detent guide surface 146 causes the sash detent guide
surface 138 to engage the safety guard guide surface 160 and move the safety guard 116 into
the engaged position. Thisis shown in Figures 6C and 6D.

[0022] Figures 7A to 7F show movement of the sash 104 to the closed position with the
safety guard 116 initially in the engaged position. Note that in Figures 7A to 7F not all

features are marked with reference numeralsin order to preserve clarity of illustration.
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[0023] If the safety guard 116 isin the engaged position when the sash 104 moves into the
closed position, as the locking portion 120 of the locking arm 112 moves interiorly past the
locking portion 140 of the locking catch 114, the locking arm 112 first acts on the safety
guard 116 to move the safety guard 116 out of the engaged position (Figure 7D) until the
locking portion 120 of the locking arm 112 is disposed interiorly of the locking portion 140 of
the locking catch 114 (Figure 7D), and then the locking arm 112 further acts on the safety
guard 116 to return the safety guard 116 to the engaged position (Figures 7E to 7F). More
particularly, as the locking portion 120 of the locking arm 112 moves interiorly past the
locking portion 140 of the locking catch 114, the sash detent guide surface 138 engages the
bend 170 of the hook portion 150 to move the safety guard 116 into the disengaged position
(Figure 7D). Then, asthelocking arm 112 returnsto the lock position, the sash detent guide
surface 138 engages the safety guard guide surface 160 (Figure 7E) to move the safety guard
116 into the engaged position (Figure 7F).

[0024] One or more currently preferred embodiments have been described by way of
example. Any dimensions shown in the drawings are merely exemplary and are not intended
to belimiting. It will be apparent to persons skilled in the art that a number of variations and

maodifications can be made without departing from the scope of the claims.



WHAT ISCLAIMED IS:

1. An emergency exit window system, comprising:
aframe;
asash pivotally carried by the frame so as to pivot between:
5 aclosed position in which the sash is flush with the frame; and
an open position permitting human egress through the frame;

alocking mechanism adapted for locking the window sash in the closed position, the locking

mechanism comprising:
alocking arm movably carried by the sash, wherein:

10 the locking arm is movable relative to the sash between alock position and an
unlock position; and

at least one biasing member acts between the locking arm and the sash to bias

the locking arm toward the lock position;
an inwardly projecting locking catch fixedly carried by the frame; and
15 an inwardly projecting safety guard movably carried by the frame, wherein:

the safety guard is movable relative to the frame between an engaged position
and a disengaged position;

wherein:

upon pivotal movement of the sash into the closed position, the locking catch acts
20 against the locking arm to urge the locking arm toward the unlock position to permit a
locking portion of the locking arm to move interiorly past alocking portion of the

locking catch;



when the locking portion of the locking arm is disposed interiorly of the locking

portion of the locking catch, the locking arm returns to the lock position;

and wherein:

when the sash isin the closed position and the locking arm isin the lock position, the
5 locking portion of the locking arm is disposed interiorly of and overlaps the locking
portion of the locking catch to obstruct pivotal movement of the sash toward the open

position; and

when the sash isin the closed position and the locking arm isin the unlock position,
the locking portion of the locking arm is clear of the locking portion of the locking

10 catch to permit pivotal movement of the sash toward the open position;

and wherein:

when the sash isin the closed position and the locking arm isin the lock position and
the safety guard isin the engaged position, the safety guard obstructs movement of the

locking arm from the lock position into the unlock position; and

15 when the sash isin the closed position and the locking arm isin the lock position and
the safety guard is in the disengaged position, the safety guard permits movement of

the locking arm from the lock position into the unlock position;
and wherein:

if the safety guard isin the disengaged position when the sash movesinto the closed
20 position, the locking arm acts on the safety guard to move the safety guard into the
engaged position.

10
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2. The window system of claim 1, wherein:

if the safety guard isin the engaged position when the sash moves into the closed position, as
the locking portion of the locking arm moves interiorly past the locking portion of the locking
catch, the locking arm first acts on the safety guard to move the safety guard out of the
engaged position until the locking portion of the locking arm is disposed interiorly of the
locking portion of the locking catch, and then the locking arm further acts on the safety guard

to return the safety guard to the engaged position.

3. The window system of claim 2, wherein:

the locking portion of the locking arm includes a terminal sash detent that is generally
saggitate in cross-section;

the sash detent has a sash detent guide surface on an interior side thereof;

the safety guard has an exteriorly-facing sphenoidal protrusion, wherein the sphenoidal

protrusion forms an inwardly-facing safety guard guide surface;

and wherein the locking arm acts on the safety guard to return the safety guard to the engaged
position by engagement of the sash detent guide surface with the safety guard guide surface.

4, The window system of claim 3, wherein:
the sphenoidal protrusion forms an outwardly-facing safety guard engagement surface; and

abutment of the safety guard engagement surface against asidewall of the frame defines the

engaged position of the safety guard.

11
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5. The window system of claim 4, wherein:
the safety guard includes a hook portion pointing toward the safety guard guide surface;

when the sash isin the closed position and the locking arm isin the lock position and the
safety guard is in the engaged position:

the point of the hook portion is received in a chevron channel formed in the sash detent to trap
the sash detent between the hook portion and the safety guard guide surface and thereby trap
the locking arm in the lock position.

6. A window system, comprising:

aframe;

asash pivotally carried by the frame so as to pivot between:
aclosed position in which the sash is flush with the frame; and
an open position permitting egress through the frame;

alocking mechanism adapted for locking the window sash in the closed position, the locking

mechanism comprising:
alocking arm pivotally carried by the sash, wherein:

the locking arm is pivotable relative to the sash between alock position and an

unlock position;

at least one biasing member acts between the locking arm and the sash to bias

the locking arm toward the lock position;

12



the locking arm has a sash detent at an outer end thereof;

the sash detent has a sash detent engagement surface on an exterior side thereof

and has a sash detent guide surface on an interior side thereof; and
an inwardly projecting locking catch fixedly carried by the frame, wherein:
5 the locking catch has aframe detent at an inner end thereof; and

the frame detent has a frame detent engagement surface on an interior side

thereof and has a frame detent guide surface on an exterior side thereof; and
an inwardly projecting safety guard pivotally carried by the frame, wherein:

the safety guard is pivotable relative to the frame between an engaged position
10 and a disengaged position;

wherein:
upon pivotal movement of the sash into the closed position:

the sash detent guide surface and the frame detent guide surface engage with
one another whereby the locking catch acts against the locking arm to urge the

15 locking arm toward the unlock position until the sash detent guide surface
clears the frame detent guide surface so that the sash detent is disposed

interiorly of the frame detent;

once the sash detent is disposed interiorly of the frame detent, the at least one
biasing member urges the locking arm toward the lock position; and

20 when the locking arm isin the lock position, the sash detent overlaps the frame
detent to obstruct pivotal movement of the sash toward the open position by
engagement of the sash detent engagement surface with the frame detent

engagement surface; and

13



when the sash isin the closed position and the locking arm isin the unlock position,
the locking portion of the locking arm is clear of the locking portion of the locking

catch to permit pivotal movement of the sash toward the open position;
and wherein:

5 when the sash is in the closed position and the locking arm isin the lock position and
the safety guard isin the engaged position, the safety guard obstructs movement of the
locking arm from the lock position into the unlock position; and

when the sash isin the closed position and the locking arm isin the lock position and
the safety guard isin the disengaged position, the safety guard permits movement of

10 the locking arm from the lock position into the unlock position;
characterized in that:
the safety guard has a safety guard guide surface; and

if the safety guard isin the disengaged position when the sash detent guide surface
clears the frame detent guide surface, movement of the locking arm into the lock

15 position after the locking arm clears the frame detent guide surface causes the sash
detent guide surface to engage the safety guard guide surface and move the safety
guard into the engaged position.
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