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(54) ROOF WINDOW WITH AN AIR SUPPLY DUCT

(57) The invention relates to a roof window with an
air supply duct 1 constructed inside the upper window
frame member, with the inlet opening 11 located on the
outside of the window and the outlet opening 12 located
on the inside of the window, whereas inside the air supply
duct there is an elastic strip 5 mounted in the groove

along the fixed edge 51, the said strip deviating when the
air flows and returning to its initial position under the in-
fluence of the reverse elasticity force, with at least one
counterweight 6, 6’, which, together with the strip 5, forms
a balanced doublearm lever, mounted rotationally or ro-
tationally-slidably on the fulcrum "P".
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Description

[0001] The invention relates to a roof window with an
air supply duct located inside the upper window frame
member and having automatic control of the amount of
air flowing through the duct.
[0002] The air outlet functions as a duct conveying
fresh air to rooms. The necessity to use air outlets oc-
curred as a result of the trend towards a reduction of heat
losses in buildings by excessive sealing and blocking of
natural air exchange in rooms. In general, vents are used
in façade windows. In case of attics, where the only win-
dows are usually roof windows, a need has arisen for
vents structurally connected with roof windows. Vents
located in the window structure are a natural solution
because of relative ease of their manufacturing and in-
stallation. In this case, making additional air outlet holes
in the exterior wall or in the roof is not necessary.
[0003] Solutions with pressure control of the size of the
air inflow are known, equipped with an elastic or elastic-
rotating element changing the size of the air flow duct.
They find application both in façade and roof windows.
They include solutions applied particularly in façade win-
dows, using ducts formed between the window frame
and the sash frame in closed position. One of such so-
lutions was revealed in the application No. DE19610428
A1. A uniform longitudinal gasket mounted in the window
frame, sealing the closed window in the window frame,
has vents and an elastic strip along the whole gasket
profile. This solution provides for an uncontrolled airflow
towards the exterior, and for a controlled airflow in the
opposite direction. Control of the airflow size is realised
by the elastic strip which remains in its base position
when there is no airflow. The flowing air exerts a dynamic
pressure onto the surface of the strip, bending it in the
direction of closure of the vents. Thus, the size of the
clearance of the ventilation duct depends on the speed
of the flowing air, being - under a relatively constant pres-
sure - proportional to the size of the flow of incoming air.
This solution is intended for stabilising the size of the
airflow under a variable pressure difference between the
outside and the inside of the window. However, its appli-
cation is limited basically to façade windows. In case of
roof windows, there is a problem of protection from pre-
cipitation water, which is not provided by this solution.
[0004] An example of a vent built-in into the structure
of a window frame is shown, among others, in European
Patent No. EP 2150658 B1, in which a solution for auto-
matic opening or closing of the air supply duct under the
influence of pressure is revealed. In this solution, a roof
window has a window frame and a window sash rotating
around a horizontal axis. The air supply duct is made in
the upper window frame member. The inlet opening of
the air supply duct is located on the outside, and the outlet
opening - on the inside of the window. The longitudinal
edges of the inlet and outlet openings are parallel to the
edge of the upper window frame member, and their length
determines the width of the air supply duct, while the

length of the air supply duct determines the distance be-
tween the inlet opening and the outlet opening.
[0005] Inside the air supply duct, a strip is mounted,
adhering with one longitudinal edge to one internal sur-
face of the air supply duct, and having the other longitu-
dinal edge oriented towards the inlet of air to the air supply
duct. The length of the longitudinal edges of the strip is
at least equal to the width of the air supply duct, and the
shorter edges of the strip are longer than the distance
between the internal surfaces of the duct, those with
which the edges of the strip mate. The strip is mounted
inside the air supply duct so as to after its deviation from
its initial position, it always returns under the influence of
the reverse elasticity force.
[0006] The above solution has an unsolved problem,
consisting in unstable characteristics of the flow in the
lower range of pressure difference. The moving strip in-
stalled in the air supply duct deviates from its basic po-
sition to the working position being the function of the
airflow rate, at constant values of other parameters. The
basic position corresponds to maximum opening of the
air supply duct with no airflow. Deviation of the strip lo-
cated in the upper window frame member depends ad-
ditionally on the angle of installation of the window in the
roof, resulting from an unfavourable effect exerted by
gravitational force on the strip. Thus, the strip is fixed in
the air supply duct by its one longitudinal edge, while the
other edge is free. In its basic position, the strip is inclined
at an angle to the direction of gravitational force. A
change in the window installation angle leads to a change
in the strip inclination, and thus a change in the resultant
reverse force of the strip. Therefore, this solution enables
proper selection of parameters of the strip only for a cer-
tain narrow range of the window installation angles.
When this range is exceeded, it leads to a change in the
resultant force acting on the strip and another, less stable
characteristics of its operation, particularly in the range
of low pressure difference on both sides of the strip.
[0007] The aim of the proposed solution is a roof
window with an air supply duct in the window frame, with
pressure-controlled airflow, having a repeatable stream
flow characteristics irrespective of the window installation
angle in the roof and close to linear, with the smallest
possible dependence of the airflow on the pressure dif-
ference between the outside and the inside of the window
in the whole designed range.
[0008] In this solution, the roof window has a window
frame and a rotating window sash, and the air supply
duct is made in the upper window frame member. The
inlet opening of the air supply duct is located on the out-
side, and the outlet opening - on the inside of the window.
The air supply duct may be a single duct with a preferably
longitudinal profile, in which the longitudinal edges of the
inlet and outlet openings are parallel to the edge of the
upper window frame member, and their length deter-
mines the width of the air supply duct, while the length
of the air supply duct determines the distance between
the inlet opening and the outlet opening. Alternatively,
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the air supply duct may be a set of several smaller ducts
located in parallel along the longitudinal edge of the upper
window frame member.
[0009] Air flowing through the air supply duct is drawn
from the space shielded by a profiled element, protecting
the whole window frame and mating with flashings con-
necting the roof window with the roofing. The profiled
element protects the window from the influence of atmos-
pheric conditions, particularly precipitation water. At the
inlet to the air supply duct, a rough filter is built-in, prefil-
trating the incoming air from larger solid contaminants,
such as, for example, leaves, and protecting the air sup-
ply duct from interference of minute animals or birds. The
outlet opening of the air supply duct is equipped with air
grating, which enables manual control of the amount of
air flowing to the interior.
[0010] The strip mounted inside the air supply duct is
fixed by its longitudinal edge, fastened to one internal
surface of the air supply duct, and has its other free lon-
gitudinal edge oriented towards the inlet of air to the air
supply duct, partially covering its clearance. The length
of the longitudinal edges of the strip is at least equal to
the width of the air supply duct, and the shorter edges of
the strip are longer than the distance between the internal
surfaces of the air supply duct, those with which the edg-
es of the strip mate. The strip is mounted inside the air
supply duct so as to after its deviation from its initial po-
sition, it always returns to this position under the influence
of the reverse elasticity force.
[0011] The air flowing through the air supply duct
presses one side of the strip and creates a pressure dif-
ference between its sides. When the force originating
from the pressure difference exceeds the value of the
reverse force of the strip, the strip deviates from the
mounting surface towards the opposite internal surface
of the duct cavity, thus narrowing the clearance of the air
supply duct for the flowing air. The higher the speed of
air, the higher the pressure difference between the sides
of the strip, which deviates stronger towards the opposite
wall of the air supply duct. In this way, the strip assumes
a particular working position, depending on the pressure
difference. In order to prevent a complete shut-off of the
air supply duct, the strip cannot adhere to the opposite
wall of the air supply duct with the entire length of its
moving edge. This is achieved by use of spacers. Change
of the clearance of the air supply duct is inversely pro-
portional to average speed of incoming air, stabilising the
size of the stream of incoming air even when the speed
of air is very high.
[0012] The distinguishing feature of the invention
consists in the set comprising the strip, being a basically
flat strip made of flexible elastic material, and a counter-
weight, connected with the strip. The counterweight
serves the purpose of balancing the moment of force
being an effect of gravitational force on the strip support-
ed along the fixed edge, while the other edge of the strip
remains free. This solution renders operation of the vent
independent of the installation angle of the window in the

roof and improves versatility of the solution. After balanc-
ing the effect of gravitational force, the strip responds
only to forces resulting from the pressure difference on
its both sides. A preferable effect of the proposed solution
consists in a very favourable flat characteristics of the
airflow vs. the pressure difference between the outside
and the inside of the window in the whole designed range.
It means that the passed stream of air depends on the
pressure difference only to a slight degree.
[0013] The counterweight is an element connected
with the strip, forming, together with the strip, a balanced
double-arm lever, mounted on a rotating or slidable-ro-
tating fulcrum, along the fixed edge of the strip. Such a
system is balanced irrespective of the installation angle
of the window in the roof, within limits of typical inclination
angles of the roofing, as well as for flat roofs. The coun-
terweight is basically an element which is non-symmet-
rical in relation to the fulcrum’s position, and in which the
first lever arm is shaped as a holder for the strip, mating
with the free edge of the strip, and the second arm of the
counterweight constitutes a mass balancing the moment
of force. The fulcrum of the counterweight is located ba-
sically near the fixed edge of the strip. The holder of the
strip is a part of the counterweight serving the purpose
of application of a force counterbalancing the gravitation-
al force to the strip. It is important for the solution of the
holder’s design to ensure the best possible, uniform dis-
tribution of the counterbalancing force acting on the strip
or its free edge. A preferable solution consists in a coun-
terweight with an at least double, two-point holder of the
strip. In such a solution, the counterweight basically has
a Y-shape, where the second arm of the counterweight
is the base of the letter, and the upper forked branch
corresponds to the holders of the strip.
[0014] The balancing mass is situated on the side op-
posite to the strip holder in relation to the fulcrum of the
counterweight. It may be placed as a point mass on the
arm or as a continuous or dispersed mass, e.g. in the
form of a bar mounted on the other arm of the lever.
[0015] Depending on the adopted detailed solution,
mating of the counterweight with the strip may occur in
several different ways.
[0016] In the first embodiment, the counterweight is
connected non-slidably with the free edge of the strip,
and the arm of the counterweight rests freely on the sur-
face of the strip or on the slide edge, made in the internal
surface of the air supply duct, next to the groove, in which
the fixed edge of the strip is mounted. Therefore, the
counterweight must be always situated on the upper side
of the strip, so as to, under the influence of gravity, in the
installation position of the window, it rests on the strip
and on the slide edge. While the strip deviates under the
influence of the flowing air, the strip holder deviates to-
gether with the free edge, and the counterweight per-
forms basically a rotating-sliding motion in relation to the
fulcrum.
[0017] As there is a possibility for sudden gusts of air,
leading to a rapid transition of the strip and the counter-
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weight positions, which may cause noise as a result of
the impact onto the retaining wall in the air supply duct,
the solution according to the proposed invention com-
prises spacing and shock-absorbing elements, holding
the strip and the counterweights in the position closing
the air supply duct. These elements are mounted in the
wall of the air supply duct or in one of the arms, preferably
of each counterweight. In the second case, the first arm
of the counterweight may be a spacer for the strip in the
position closing the air supply duct.
[0018] In the second embodiment, preferably every
counterweight is mounted rotationally in the counter-
weight holder, fixed inside the air supply duct, while the
strip holder is loosely connected with the strip and con-
stitutes a socket, inside which the free edge of the strip
may move in a limited range.
[0019] The strip deviating under the influence of the
flowing air causes rotation of the counterweight in relation
to the fulcrum in the counterweight holder. In this solution,
application of spacing and shock-absorbing elements is
more desirable, because of a greater ease of rotation of
the counterweight and a possibility of hitting the retaining
wall with a greater force. Apart from the elements used
in the first embodiment, a shock-absorbing leaf was used,
softening the impacts of the counterweight onto the re-
taining wall of the air supply duct during transitions of the
strip to the position closing the air supply duct. The shock-
absorbing leaf is an elastic element fixed in the first arm
or being its integral part. During closing of the strip, the
shock-absorbing leaf takes over and dissipates a part of
kinetic energy of the counterweight. Using additionally a
cushion board, mounted in the retaining wall in the point
of contact with the spacer and/or the leaf, silent operation
of the strip during its transitions is ensured. In order to
enhance the damping effectiveness, voids may be pref-
erably created in the retaining wall under the cushion
board, in the form of a small hollow in the material. In this
solution, the cushion board has free space for a slight
elastic bending under the impact of the counterweight’s
arm, thus efficiency of shock absorption being improved.
[0020] Also a detailed solution is preferable, in which
the counterweight is permanently connected with the
strip, e.g. by gluing, or one arm of the counterweight,
replacing the strip holder from previous solutions, may
be integrated with the strip or may be its fragment. The
other arm of the counterweight constitutes a mass bal-
ancing the moment of force acting on the strip because
of gravity.
[0021] In the solutions proposed above, the operating
position of the strip with the counterweight does not de-
pend on the installation angle of the window, but only on
the balance of forces of the flowing air and elastic re-
sponse of the strip. It is also possible to select masses
and dimensions of the strip and the counterweight so as
to ensure a stable and foreseeable characteristics of the
flow rate vs. the pressure difference between the outside
and the inside of the window.
[0022] The solution for a roof window vent according

to the first embodiment of the invention, in which the
counterweight is placed on a rotating-slidable fulcrum,
is shown in Figures: Fig. 1a, Fig. 1b, Fig. 2a, Fig. 2b,
where:

- in Fig. 1a, a cross-section of the upper window frame
member and of the vent with the strip in open position
is shown,
in Fig. 1b, a cross-section of the upper window frame
member and of the vent with the strip in closed po-
sition is shown,

- in Fig. 2a, a three-dimensional view of a fragment of
the upper window frame member and of the vent with
the strip in open position is shown,
in Fig. 2b, a three-dimensional view of a fragment of
the upper window frame member and of the vent with
the strip in closed position is shown.

[0023] The solution for a roof window vent according
to the second embodiment of the invention, in which
the counterweight is mounted on a rotating fulcrum, is
shown in Figures: Fig. 3a, Fig. 3b, Fig. 4a, Fig. 4b, where:

- in Fig. 3a, a cross-section of the upper window frame
member and of the vent with the strip in open position
is shown,
in Fig. 3b a cross-section of the upper window frame
member and of the vent with the strip in closed po-
sition is shown,

- in Fig. 4a, a three-dimensional view of a fragment of
the upper window frame member and of the vent with
the strip in open position is shown,
in Fig. 4b a three-dimensional view of a fragment of
the upper window frame member and of the vent with
the strip in closed position is shown.

[0024] In Fig. 5a, an exemplary graph of dependence
of the airflow stream on the pressure difference between
the sides of the partition for a standard strip without a
counterweight is shown. In the range up to 15 Pa, lack
of control of the parameters is evident - variable values
of the airflow stream depending on the angle.
[0025] In Fig. 5b, a graph of dependence of the airflow
stream on the pressure difference between the sides of
the partition for a balanced strip with a counterweight is
shown. In the whole range of the pressure difference, full
control of the airflow stream is evident.
[0026] A roof window with an air supply duct according
to the first embodiment of the invention, basically con-
sisting of a window frame and a rotating sash, is equipped
with an air supply duct 1 in the upper window frame mem-
ber. The inlet opening 11 of the air supply duct 1 is located
on the outside, and the outlet opening 12 on the inside
of the window. The air supply duct 1 is a set of several
smaller ducts located in parallel along the longitudinal
edge of the upper window frame member.
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[0027] Air flowing through the air supply duct 1 is drawn
from the space shielded by a profiled element 2, which
mates with flashings connecting the roof window with the
roofing. A rough filter 3 is built-in on the inlet to the air
supply duct. The outlet opening 12 of the air supply duct
1 is equipped with air grating 4.
[0028] An elastic strip 5 mounted inside the air supply
duct 1 is fastened along the fixed edge 51 mounted in a
groove 13, made along the window frame member rigidly,
so as to after deviating from its initial position, i.e. from
open position, it always returns under the influence of
the reverse elasticity force. The other edge of the strip
5, the free edge 52, is oriented towards the inlet opening
11 of the air supply duct 1, partially covering its clearance.
[0029] An additional element, belonging to the es-
sence of the invention, mating with the strip 5, consists
in a counterweight 6, serving the purpose of balancing
the moment of force acting on the strip 5 fixed in the
groove 13, the said moment resulting from action of grav-
itational force.
[0030] The counterweight 6, together with the strip 5,
forms a balanced double-arm lever, resting freely on the
slide edge 14 constituting the fulcrum "P" for the rotating-
slidable kinematic pair. The counterweight 6 is a basically
non-symmetrical element in relation to the fulcrum "P",
in which the first lever arm 61 is terminated with a strip
holder 62, mating with the free edge 52 of the strip 5, and
the second arm 63 of the counterweight 6 constitutes a
mass balancing the moment of force. The fulcrum "P" of
the counterweight 6 is located near the fixed edge 51 of
the strip 5. In case of optional fixing of the strip 5, e.g.
using glue, directly to the surface of the wall of the air
supply duct 1, the counterweight 6 rests freely on the
strip 5 and the fulcrum "P" has no evident position on the
length of the arms of the counterweight 6. The strip holder
62 is a part of the counterweight 6 serving the purpose
of application of a force counterbalancing the gravitation-
al force to the strip 6.
[0031] The balancing mass 64 in the form of a beam
positioned along the second arm 63 of the counterweight,
is situated on the side opposite to the strip holder 62 in
relation to the fulcrum "P" of the counterweight 6.
[0032] In order to limit unfavourable phenomena oc-
curring as a result of an impact of the strip holder 62 onto
the retaining wall during transitions of the strip 6 from the
open position shown in Fig. 1 a to the closed position
shown in Fig. 1b, the solution according to the proposed
invention comprises, for every counterweight 6, a spac-
ing and shock-absorbing element 7, serving also the pur-
pose of maintaining a constant position of the strip 5,
closing the air supply duct. The spacing and shock-ab-
sorbing element 7 is mounted in the retaining wall 15 of
the air supply duct 1.
[0033] Alternatively to the solution described above,
an embodiment not shown in the Figures is possible, in
which the counterweight 6 is mounted rotationally on the
slide edge 14. In such a embodiment, the slide edge 14
preferably has a rounded shape, performing as a semi-

pivot for rotational mounting of a socket being a part of
the counterweight 6. The socket has a shape facilitating
its rotation in a limited angular range on the slide edge 14.
[0034] The number of the counterweights 6, and spac-
ing and shock-absorbing elements 7 corresponding to
them, situated in the air supply duct 1 along the strip 5,
is basically matched to rigidity and length of the strip 5.
The strip 5 should deviate at its whole length.
[0035] A roof window with an air supply duct according
to the second embodiment of the invention is charac-
terised in that preferably every counterweight 6’ is mount-
ed rotationally in the counterweight holder 8’, fixed inside
the air supply duct 1, while the strip holder 62’ is loosely
connected with the strip 5 and constitutes a socket, inside
which the free edge 52 of the strip 5 may move in a limited
range.
[0036] The strip 5 deviates in relation to its fixing point
in the groove 13, and pressing onto the wall of the strip
holder 62’, causes rotation of the counterweight 6’ in re-
lation to the fulcrum of the counterweight holder 8’. In this
solution, additional spacing and shock-absorbing ele-
ments are of higher importance, because of a greater
ease of rotation of the counterweight 6’ and possibility of
it hitting onto the retaining wall 15 with a greater force
while closing the air supply duct 1 under the influence of
rapid changes in the pressure difference acting on the
strip 5. An element absorbing the impact of the counter-
weight 6’ is a shock-absorbing leaf 65’, being an elastic
element constituting an integral part of the first arm 61’
of the counterweight 6’. During closing of the strip, the
shock-absorbing leaf 65’ takes over and absorbs a part
of energy of the counterweight 6’.
[0037] An additional element ensuring silent operation
of the set during transitions of the strip 5, consists in a
cushion board 9’, mounted in the retaining wall 15, in the
point of contact with the shock-absorbing leaf 65’ or, in
the version without the shock-absorbing leaf, with the
first arm 61’ of the counterweight 6’. Additionally, in order
to enhance the damping effectiveness, a void 10’ in the
form of a small hollow with a preferably regular shape is
applied in the retaining wall 15, directly under the cushion
board 9’. The shock-absorbing leaf 65’ or the first arm
61’ contacts with the cushion board 9’ directly over the
void 10’, ensuring silent and gentle damping and taking
over the kinetic energy of the rotating counterweight.
[0038] The embodiments presented above do not ex-
haust the possibilities for configuration of a balanced sys-
tem, consisting of the strip 5 and the counterweight 6, 6’.
One of the possible configurations not shown in the Fig-
ures consists in a detailed solution, in which the counter-
weight 6 is permanently connected with the strip 5, e.g.
by gluing, or the first arm 61 of the counterweight 6, re-
placing the strip holder 62 from the first embodiment, may
be integrated with the strip 5 or may be its fragment.
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Claims

1. A roof window with an air supply duct constructed
inside the upper window frame member, with the inlet
opening located on the outside of the window and
the outlet opening located on the inside of the win-
dow, whereas inside the air supply duct there is an
elastic strip mounted in the groove along the fixed
edge, the said strip deviating when the air flows and
returning to its initial position under the influence of
the reverse elasticity force, the edges of the strip
mating with internal surfaces of the air supply duct,
and the strip with variable position controlling the size
of the airflow through the air supply duct depending
on the pressure difference between the outside and
the inside of the roof window, characterised in that
it has at least one counterweight (6, 6’), which, to-
gether with the strip (5), forms a balanced double-
arm lever, mounted rotationally or rotationally-slida-
bly on a fulcrum "P".

2. A window according to claim 1, characterised in
that the fulcrum "P" of the rotating-slidable support
of the counterweight (6) is constituted by a slide edge
(14) inside the air supply duct (1).

3. A window according to claim 1, characterised in
that the fulcrum "P" of the rotating support of the
counterweight (6’) is constituted by a slide edge (14)
or a counterweight holder (8’) fixed inside the air sup-
ply duct (1), and the strip holder (62’) is loosely con-
nected with the free edge (52) of the strip (5).

4. A window according to claim 2 or 3, characterised
in that the first arm (61, 61’) of the counterweight (6,
6’) has a strip holder (62, 62’) mating with the free
edge (52) of the strip (5), and the second arm (63)
of the counterweight (6) constitutes a mass balanc-
ing the moment of force caused by gravitational
force.

5. A window according to claim 2 or 4, characterised
in that the strip holder (62) is connected non-slidably
with the free edge (52) of the strip (5), and the slide
edge (14) inside the air supply duct (1) is constituted
by the surface of the strip (5) near its fixed edge (51)
or the slide edge (14) inside the air supply duct (1).

6. A window according to claim 2 or 4, characterised
in that the strip holder (62’) is loosely connected with
the strip (5) and constitutes a socket, inside which
the free edge (52) of the strip (5) may move in a
limited range.

7. A window according to claim 4 or 5, characterised
in that the counterweight (6, 6’) has a single strip
holder (62, 62’).

8. A window according to claim 4 or 5, characterised
in that the counterweight (6, 6’) has a double strip
holder (62, 62’) and has basically a "Y" shape or has
a multiple strip holder (62, 62’).

9. A window according to claim 4, characterised in
that the counterweight (6, 6’) has a point, continuous
or dispersed balancing mass (64), mounted on the
second arm (63).

10. A window according to claim 9, characterised in
that the counterweight (6, 6’) has a continuous bal-
ancing mass in the form of a bar, mounted on the
second arm (63).

11. A window according to claim 2 or 3, characterised
in that the first arm (61, 61’) of the counterweight (6,
6’) constitutes a spacer for the strip (5) in the position
closing the air supply duct (1).

12. A window according to claim 11, characterised in
that for every counterweight (6, 6’), it has a spacing
and shock-absorbing element (7), maintaining the
strip (5) in the position closing the air supply duct (1),
mounted in the retaining wall (15) of the air supply
duct (1).

13. A window according to claim 3, characterised in
that the first arm (61’) of the counterweight (6’) has
a shock-absorbing leaf (65’), softening the impacts
of the counterweight (6’) onto the retaining wall (15)
of the air supply duct (1) during motion of the strip
(5) closing the air supply duct (1).

14. A window according to claim 11 or 13, characterised
in that for every counterweight (6’), there is a void
(10’) in the retaining wall (15), covered with a cushion
board (9’), made in the point of contact with the first
arm (61, 61’) of the counterweight (6, 6’) and/or with
the shock-absorbing leaf (65’.

15. A window according to claim 3, characterised in
that the holder (8’) of the counterweight is fixed in
the retaining wall (15).
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