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(54) ROOF WINDOW SASH LIFTING DEVICE AND A ROOF WINDOW WITH SUCH A DEVICE

(57) Roof window sash lifting device constructed out
of spring assembly (3) with at least one main spring (31),
and with at least one auxiliary spring unit seated in the
device adjusting assembly (4), coupling assembly (5),
sledge assembly (6), wherein spring assembly (3) is seat-
ed on at least one rod (8, 9) which at one end terminates
with an adjustable plug (32) abut with main spring (31)

of spring assembly (3), and the other end of the said rod
(8, 9) is rotatably connected to coupling assembly (5),
and coupling assembly (5) is designed for a detachable
attachment to the device sledge assembly (6), and cou-
pling assembly (5) includes a spring element for self-po-
sitioning of coupling assembly (5) to its coupled position
with sledge assembly (6).
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Description

[0001] The object of the invention is a roof window sash
lifting device, featuring at least a tilt opening function,
with the tilt axis located by the roof window jamb upper
stile and a roof window with such a device.
[0002] A solution entailing an intermediate arm unit in
a dual-function roof window, featuring a sash lift support
mechanism which works together with a set of springs
positioned along jamb side stile was disclosed under
PL231796B1. Springs via tie-rods terminating with a joint
hook attached to a pin exert a force on a slider directed
along the jamb side stile and that force through a support
is transferred to the intermediate arm as a force balancing
the weight of the sash. The quantity and properties of the
springs are selected appropriately to the size of the win-
dow sash and its weight. The solution entailing a roof
window with an intermediate arm unit and a sash lift sup-
port mechanism by FAKRO was also disclosed at the
2017 Bau Trade Fair in Munich after the PL231796B1
filing date.
[0003] A solution entailing a roof window, and particu-
larly for installation in an inclined roof surface, comprising
a primary frame, at least one secondary frame, such as
a sash and/or intermediary frame has been disclosed
under patent EP3714116B1. The lifting device also in-
cludes a lifting arm inserted between the primary frame
and at least one secondary frame, a sledge system and
a coupling mechanism. Wherein the lifting arm has a first
end rotatably connected with a said sledge system slid-
ably connected with the primary frame in a sledge guid-
ance and a second end rotatably connected with at least
one secondary frame. The lifting device furthermore in-
cludes a spring assembly configured to be coupled to the
sledge system and thus to the first end of the lifting arm
by means of the said coupling mechanism, such that the
spring assembly is able to assume an uncoupled condi-
tion and a coupled condition relative to the sledge system.
The spring assembly comprises a main spring system
and a buffer spring system inserted between the main
spring system and the lifting device, wherein the spring
assembly also includes a spring housing, which addition-
ally includes at least one groove for an adjustment plate.
The buffer spring system comprises an outer spring and
an inner spring of substantially identical pre-defined
lengths. The inner spring is at least partially located inside
the outer spring thus the axes of given springs are es-
sentially arranged coaxially, and the outer spring and the
inner spring of the buffer spring system have mutually
different springs constants with mutually opposite coil di-
rections.
[0004] The spring system includes also at least one
spring plug configured so that it abuts an appropriate end
of the buffer springs’ inner spring (28) in an assembled
state, with the aforementioned spring plug equipped with
measures increasing friction on the surface configured
so that it abuts an appropriate end of the buffer springs
system’s inner spring.

[0005] The disclosed solutions are exposed to a risk
of the coupling assembly and the sledge assembly be-
coming decoupled which could lead to an uncontrolled
fall of the roof window sash.
[0006] The essence of the invention comprises a lifting
device. Its primary function is support during window
opening, when the roof window sash is being lifted to-
gether with an operator, wherein the device features are
specified in claim 1. The lifting device includes a spring
element for self-positioning of the coupling assembly to
a position where it is coupled with the sledge assembly,
preventing the coupling assembly and the sledge assem-
bly becoming decoupled and an uncontrolled fall of the
sash during roof window use. The essence of the inven-
tion also comprises a roof window with such a device.
[0007] The roof window sash lifting device is construct-
ed out of a spring assembly with at least one main spring,
and with at least one auxiliary spring unit seated in the
device adjusting assembly, a coupling assembly, and a
sledge assembly. At least one spring assembly is seated
on at least one rod. The rod stretches along the spring
assembly and the adjustment assembly, and its other
end is rotatably connected to the coupling assembly.
Whereas the coupling assembly is designed for a de-
tachable attachment to the device sledge assembly. The
coupling assembly includes a spring element for self-po-
sitioning of the coupling assembly to its original position,
preventing the coupling assembly and the sledge assem-
bly becoming decoupled. Lifting device assemblies ac-
cording to the invention are described in detail hereinbe-
low.
[0008] The lifting device spring assembly is construct-
ed out of at least one main spring seated on a rod, which
terminates with an adjustable plug attached to the rod by
means of a threaded connection in particular. The main
spring may also be part of a unit, wherein inside one
spring there is a second, inner spring with a different
spring constant and opposite coil directions. The main
spring of the spring assembly abuts the said adjustable
plug with a defined stress level, and its other, opposite
end abuts the adjustment assembly chute front wall. The
main spring stress level on the rod is proportional to the
degree to which the adjustable plug on the said rod has
been tightened. In the adjustment assembly chute, there
is an auxiliary spring unit constructed out of at least one
spring, preferably out of two springs arranged one inside
the other and seated on the lifting device rod with different
spring constants and opposite coil directions. Springs of
every auxiliary spring unit terminate with spring plugs.
The adjustment assembly chute includes an adjustable
plate, with openings for each device rod and with arms
designed to be seated in the adjustment assembly chute
edge grooves. There are openings in the bottom of the
adjustment assembly chute for adjustable plate ridges,
positioned to coincide with the edge grooves so that the
edge grooves and the openings in the bottom of the chute
share the same axis. The adjustable plate position de-
pends on the inclination of the roof where the window is
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being installed. The smaller the roof inclination, the small-
er the distance between the adjustable plate and the
sledge assembly chute front wall. An auxiliary spring unit
is located on the rod, between the adjustable plate and
the front wall. Furthermore, inside the sledge assembly
chute by the front wall on the rod there is a collet which
splits the rod into two parts, constituting a rod length lim-
iter, which may extend beyond the adjustment assembly
chute on the front wall side of that chute.
[0009] The lifting device rod or rods extending beyond
the sledge assembly chute’s back wall, are connected to
the coupling assembly. The coupling assembly features
a layered structure, but may also be monolithic if made
out of plastic. Coupling assembly layers comprise flat,
preferably metal elements connected together, or made
out of plastic or metal and plastic. Preferably the coupling
assembly includes two outer flat elements with at least
one flat inner element between them, connected using
connectors and in particular using screws, rivets or
clinching. The aforementioned outer flat elements in-
clude coaxial through openings, which establish a rotat-
able socket for the rod spigot. In the embodiment, where
the lifting device features two rods, there are elongated
openings of the same curvature in the flat outer elements
above the coaxial external openings, so that the spigot
of the second rod moves simultaneously in those elon-
gated openings, whilst the coupling assembly is revolving
around an axle running through the spigot of the first rod
of the device. The length of the elongated opening and
its curvature limit the degree to which the coupling as-
sembly can rotate. In the preferred invention version, the
flat inner element includes a ridge which limits the cou-
pling assembly rotation relative to the rod. The essence
of the invention comprises a spring element in a coupling
assembly, in particular in the form of a flat spring. The
spring element is seated in the coupling assembly flat
inner element socket, preferably constituting a slot for
seating a flat spring. The free end of the spring element
abuts one of the lifting device rods. In the preferred em-
bodiment, when attaching the coupling assembly with
the sledge assembly, the spring element in the form of a
flat spring rotates around the axis of rotation running
along the spring element bending line, wherein the bend-
ing line splits the spring element into a part seated in the
coupling assembly flat inner element socket and a part
abutting one device rod.
[0010] The sledge assembly is constructed out of a
chute, mounted on a jamb side stile by its upper stile.
Inside the chute there is a slider in the form of a u-section
and a lifting arm, which transfers the sledge assembly
slider movement caused by the action of the spring as-
sembly together with the coupling assembly towards the
sash. Friction of a specified value is exerted between the
slider and the sledge assembly chute. To obtain a desired
value of the aforementioned friction, the slider features
plastic slide overlays, located between the slider and the
chute bottom. These overlays overlap the slider side
walls.

[0011] The lifting arm is rotatably attached to the
sledge assembly slider peg and the axis of rotation pass-
ing through the peg and the slider side walls, and the
other end of the lifting arm is rotatably attached with the
sash, and in particular with the roof window fitting assem-
bly intermediate arm.
[0012] The lifting device according to the invention is
designed for installation on a roof window jamb. In the
first place, after installing the lifting device in a roof win-
dow, the coupling assembly, and in particular in the form
of a hook, is guided towards the sledge assembly slider
coupling peg. The hook, upon reaching the slider, re-
volves slightly around the axis passing through the first
rod spigot, and the spigot of the second rod moves in the
elongated opening so that the coupling peg slides along
the hook ramp plate surface until it enters the hook sock-
et, with the said hook coupling to the slider coupling peg.
In the same position, the rod or rods with the main springs
and the auxiliary spring unit seated thereon moves along
the jamb side stile and the spring assembly tenses more
than when the two assemblies are not coupled. Through
a balancing of the forces exerted by the weight of the
sash, which exerts pressure on the slider via the lifting
arm, spring assembly tension, friction between the slider
and the sledge assembly chute during roof window open-
ing, the sash, in all positions above the jamb, is held in
a selected position. During sash lowering, the rod or rods
and the slider return to the window pre-opening position
and the spring assembly tension increases.
[0013] Coupling of the device assemblies according to
the invention is carried out by the installer whilst installing
the window in a roof and this may be performed repeat-
edly for technical maintenance needs for example. The
device with a flat spring solves the problem associated
with the coupling assembly and the sledge assembly de-
coupling in an uncontrolled manner which could lead to
an uncontrolled fall of the roof window sash.
[0014] The illustration depicts the solution, with given
figures showing the following:

Fig. 1 window with lifting device
Fig. 2 exploded view of lifting device
Fig. 3 spatial view and top view of lifting device
Fig. 4 front view of lifting device mounted on window
side stile
Fig. 5 back view of lifting device mounted on window
side stile

[0015] In the first embodiment, the lifting device ac-
cording to the invention is designed for a roof window.
The roof window is constructed out of jamb 1 and sash
2 with a glass unit seated in a jamb via a hinge assembly,
which facilitates at least a tilt opening of the roof window
with the axis of rotation located by jamb 1 upper stile. On
at least one roof window jamb 1 side stile there is a lifting
device according to the invention constructed out of
spring assembly 3, adjustment assembly 4, coupling as-
sembly 5 and sledge assembly 6, wherein sledge assem-
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bly 6 with lifting arm 61 comprise a connector between
the lifting device and sash 2. After installing the window
in a roof, the technician couples coupling assembly 5 with
sledge assembly 6 and the roof window is ready for use.
Spring assembly 3 is constructed out of two main springs
31, with main inner springs inside them with a different
spring constant and opposite coil directions as compared
to main springs 31. Main spring 31 and the main inner
spring are seated on rods 8, 9, so that spring assembly
3 is located between adjustment assembly 4 front wall
41 and plastic adjustable plug 32, whose position on rod
8, 9 is determined by a threaded connection between nut
33 and rod 8, 9 end. Each rod 8, 9 features one adjustable
plug 32. The location of each adjustable plug 32 with nut
33 on rod 8, 9 is determined by the tension in each main
spring 31 and the main inner spring. Adjustment assem-
bly 4 is constructed out of a chute with bottom 43, front
wall 41 and back wall 42 with two longitudinal walls 44.
In the adjustment assembly 4 chute there is an auxiliary
spring unit of the spring assembly, each constructed out
two springs 35, 351 arranged one inside the other and
seated on appropriate rod 8, 9 of the lifting device with
different spring constants and opposite coil directions.
Springs 35, 351 terminate on both ends with spring plugs
36, which move along appropriate rod 8, 9 with collet 81,
91 on it by front wall 41 inside adjustment assembly 4
chute. Whereas the adjustment assembly chute includes
adjustable plate 45, with openings 451 for device rods 8,
9 and with arms 452 designed to be seated in adjustment
assembly 4 chute longitudinal walls 44 edge grooves
441. There are openings 431 in bottom 43 of the adjust-
ment assembly chute for adjustable plate ridges 453, po-
sitioned to coincide with edge grooves 441 so that edge
grooves 441 and openings 431 in bottom 43 of the chute
share the same axis. Springs 35, 351, one above the
other, of two auxiliary spring units seated on rods 8, 9
are located between adjustable plate 45 and adjustment
assembly 4 chute front wall 41. Rods 8, 9 exit adjustment
assembly 4 chute via back wall openings 421 and con-
nect to coupling assembly 5. Coupling assembly 5 com-
prises a layered structure hook, one which is constructed
out of two flat outer elements 51 with flat inner element
52 between them and connected to one another using
screws 53. Flat outer elements 51 feature coaxial through
openings 511, which establish a socket for rod spigot 82,
which, in its installed state, is located below second rod
9. The aforementioned second rod 9 also features spigot
92, which during coupling of coupling assembly 5 with
sledge assembly 6 moves in hook flat outer elements’ 51
openings, which are elongated openings 512 with the
same curvature, so that second rod 9 spigot 92 moves
in those elongated openings 512 simultaneously, during
coupling assembly 5 rotation around the axis passing
through device first rod 8 spigot 82. Flat inner element
52 includes ridge 521 which limits hook rotation relative
to rod 8. Coupling assembly 5 includes a spring element
in the form of flat spring 54 for self-positioning of coupling
assembly 5 to its coupled position with sledge assembly

6. Flat spring 54 is seated in coupling assembly 5 flat
inner element 52 socket, constituting slot 55 for seating
flat spring 54 bent end. The second free flat spring 54
end abuts first rod 8. The hook features a ramp plate
surface which slides along coupling peg (65) during cou-
pling of the coupling assembly with the sledge assembly
until coupling peg (65) enters the hook socket. Coupling
assembly 5 hook in the coupled position on coupling peg
65 with sledge assembly 6 slider 62 transfers movement
of rods 8, 9 via lifting arm 61 to roof window sash 2. Lifting
arm 61 is rotatably attached to sledge assembly 6 slider
62 peg 63 and the axis of rotation passing through that
peg 63 and slider 621 side walls, and the other end of
lifting arm 61 is rotatably attached with intermediate arm
z-section, such as disclosed in patent description
PL231796B1. Slider 62, moving inside chute 10 seated
on jamb side stile. Slider 62 in the shape of a u-section,
slides along chute 10 bottom, and to reduce friction slider
62 features plastic slide overlays 64, located between
slider 62 and chute bottom 10. These overlays overlap
slider 62 side walls 621.
[0016] In the second embodiment, the solution fea-
tures the properties of the first embodiment without sec-
ond rod 9 and without the elongated openings in coupling
assembly 5 hook outer elements 51.

Claims

1. A roof window sash lifting device comprising

- a spring assembly (3) with at least one main
spring (31), and with at least one auxiliary spring
unit seated in a device adjusting assembly (4),
- a coupling assembly (5),
- a sledge assembly (6),
wherein the spring assembly (3) is seated on at
least one rod (8, 9) which at one end terminates
with an adjustable plug (32) abut with main
spring (31) of the spring assembly (3), and the
other end of the said rod (8, 9) is rotatably con-
nected to the coupling assembly (5), and said
coupling assembly (5) is designed for a detach-
able attachment to the device sledge assembly
(6), characterised in that
the coupling assembly (5) includes a spring el-
ement for self-positioning of the coupling as-
sembly (5) to its coupled position with the sledge
assembly (6).

2. The roof window sash lifting device according to
claim 1 characterized in that the spring element is
a flat spring (54).

3. The roof window sash lifting device according to
claim 1 or 2 characterized in that the coupling as-
sembly (5) is made out of plastic and includes a built-
in flat spring (54).
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4. The roof window sash lifting device according to
claim 1 or 2 characterized in that the coupling as-
sembly (5) comprises a layered structure, so that the
layers of the coupling assembly are connected to
each other via flat elements.

5. The roof window sash lifting device according to
claim 4 characterized in that the coupling assembly
includes two outer flat elements (51) with at least
one flat inner element (52) between them.

6. The roof window sash lifting device according to
claim 4 or 5 characterized in that the flat outer el-
ements (51) comprises a coaxial through openings
(511), which establish a socket for rod (8) spigot
(82) .

7. The roof window sash lifting device according to
claim 1 or 2, or 4, or 5, or 6 characterized in that
the flat spring (54) is an element integrated with the
inner element (52), so that it is positioned in the cou-
pling assembly (5) flat inner element (52) socket, and
is made out of plastic.

8. The roof window sash lifting device according to
claim 7 characterized in that the flat inner element
socket is a slot (55) for seating the spring element.

9. The roof window sash lifting device according to
claim 1 or 2, or 3, or 4, or 5, or 6, or 7, or 8 charac-
terized in that it comprises a second rod (9), on
which second main spring (31) and second auxiliary
spring unit are seated, wherein second rod (9) ter-
minates with adjustable plug (32) which abuts sec-
ond main spring (9) and is connected with coupling
assembly (5) whose flat outer elements (51) feature
elongated openings (512) with the same curvature,
so that second rod (9) spigot (92) moves in those
elongated openings (512) simultaneously, during
coupling assembly (5) rotation around the axis pass-
ing through device first rod (8) spigot (82) .

10. The roof window sash lifting device according to
claim 1 or 2, or 3, or 4, or 5, or 6, or 7, or 8, or 9
characterized in that flat inner element (52) in-
cludes ridge (521) which limits coupling assembly
(5) rotation angle relative to rod (8).

11. The roof window sash lifting device according to
claim 1 or 2, or 3, or 4, or 5, or 6, or 7, or 8, or 9, or
10 characterized in that adjustable plug (32) of first
and second rods (8, 9) is attached to the appropriate
rod by means of a threaded connection.

12. The roof window sash lifting device according to
claim 1 or 2, or 3, or 4, or 5, or 6, or 7, or 8, or 9, or
10, or 11 characterized in that coupling assembly
(5) constitutes a hook.

13. The roof window sash lifting device according to
claim 12 characterized in that the hook features a
ramp plate surface on which coupling peg (65) slides
during coupling of the coupling assembly with the
sledge assembly until coupling peg (65) enters the
hook socket.

14. The roof window sash lifting device according to
claim 1 or 2, or 3, or 4, or 5, or 6, or 7, or 8, or 9, or
10, or 11, or 12, or 13 characterized in that adjust-
ment assembly (4) is comprising a chute with an aux-
iliary spring unit inside it, wherein the chute front wall
(41) constitutes an abutment for each main spring
(8, 9) and on the opposite side that front wall (41)
constitutes an abutment for the auxiliary spring unit,
and in the chute there is adjustable plate (45) with
openings (451) for rods, used to adjust the length of
the adjustment assembly chute designed for an aux-
iliary spring unit.

15. The roof window sash lifting device according to
claim 14 characterized in that adjustment assem-
bly (4) chute features at least one edge groove (441)
in its longitudinal walls (44) determining at least one
adjustable plate (45) position in the chute.

16. The roof window sash lifting device according to
claim 1 or 2, or 3, or 4, or 5, or 6, or 7, or 8, or 9, or
10, or 11, or 12, or 13, or 14, or 15 characterized
in that the sledge assembly (6) comprises a chute
with slider (62) and a lifting arm (61), so that the lifting
arm (61) moves together with slider (62) coupled with
the device coupling assembly.

17. The roof window sash lifting device according to
claim 1 or 2, or 3, or 4, or 5, or 6, or 7, or 8, or 9, or
10, or 11 or 12, or 13, or 14, or 15, or 16 character-
ized in that the auxiliary spring unit comperising two
springs (35, 351) with a different spring constant and
opposite coil directions positioned one inside the oth-
er.

18. The roof window sash lifting device according to
claim 17 characterized in that the auxiliary spring
unit springs terminate with plugs (36).

19. The roof window comprising a sash with glass unit,
wherein sash (2) is seated in an articulated manner
in a jamb (1) and the roof windows comprises the
lifting device according to claims 1-16 so that sledge
assembly (6), the spring assembly (3), the adjust-
ment assembly (4) and the coupling assembly (5)
are on jamb (1) stile and the sledge assembly (6)
lifting arm (61) connects the lifting device according
to claims 1-16 with roof window sash (2).
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