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(54) LOUVERED ROOF SYSTEM

(57) A louvered roof system is provided that is cap-
able of selectively fully or partially covering a designated
area to block direct sunlight, rain, snow, etc. while allow-
ing a selected amount of airflow to the designated area.
The louvered roof system includes a pair of longitudinally
extending rails having a plurality of movable louver as-
semblies extending between the rails. The movable lou-
ver assemblies are rotatable relative to the rails and
longitudinally movable along the rails. A drive assembly

rotates and moves the louver assemblies relative to the
rails. The drive assembly includes separate rotation and
drive mechanisms for selectively rotating the louver as-
semblies and moving the at least one movable louver
assembly along the rails. Insulation may be provided on
the louver assemblies to aid in insulating the designated
space.The louverassembliesmaybemaintained rotated
to a closed position by magnets securing each louver
assembly to adjacent louver assemblies.
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Description

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates generally to mo-
vable roof systems, and more particularly, to louvered
roof system that is selectively extendable across a de-
signated area to limit and control the amount of light, rain,
wind, or other conditions reaching the designated area.

BACKGROUND

[0002] When planning the architecture, landscaping or
interior decoration of designated areas such as living
spaces where people congregate, agricultural areas
where plants are grown, etc., it is often desirable to
control the amount of outside air and weather, in the
forms of sun, rain, snow, etc., that reaches and enters
the designated areas. People need to be able to control
the comfort level inside the designated areas and
growers need to control the amount of sun and rain
reaching plants being grown in the designated areas.
[0003] Movable roofing systems have been developed
to be extended out over designated areas such as those
enumerated above. Many of these movable roofing sys-
tems include covers which can be fully or partially ex-
tended across the designated area to limit the amount of
light or weather conditions reaching the designated
areas. Unfortunately, in these systems, when even par-
tially extended, a relatively large part of the designated
area will be completely covered.
[0004] Other movable roofing systems may include
movable louvers that can be pivoted or rotated to allow
in a limited amount of weather while still blocking some of
the weather. In these systems, the louvers rotate simul-
taneously with the extension of the louvers across the
designated areas such that, when fully extended, the
louvers either completely cover the designated area
and block out the weather completely or are oriented
vertically allowing in a large amount of theweather. Thus,
these systemsare incapable of selectively controlling the
amount of weather reaching the designated area.
[0005] Accordingly, there remains a need for a solution
to at least one of the aforementioned problems. For
example, there is a need for deployable roofing systems
which allow for greater adjustability and customization of
the effective covering provided by the system when
totally or partially deployed. It is therefore the object of
the present disclosure to provide an improved louvered
roof system.

SUMMARY OF THE DISCLOSURE

[0006] The present disclosure is directed to a useful
andmulti-adjustable louvered roof system that is capable
of selectively fully or partially covering a designated area
to block direct sunlight, rain, snow, etc. while allowing a
selected amount of air flow to the designated area. The

louvered roof system comprises a plurality of louvers that
can be independently extended out across a designated
area and can be separately rotated to control the amount
of light or weather conditions reaching the designated
area in a precise fashion. For example, in some embodi-
ments, the louvered roof system includes a pair of long-
itudinally extending rails having a plurality of movable
louver assemblies extending between the rails. The mo-
vable louver assemblies are rotatable relative to the rails
and at least one of the movable louver assemblies is
longitudinally movable along the length of the rails. A
drive assembly is provided for rotating and moving the
louver assemblies relative to the rails. The drive assem-
bly includes separate rotation and drive mechanisms for
selectively rotating the louver assembliesandmoving the
at least one movable louver assembly along the rails. A
scissor mechanism is provided to carry the longitudinally
movable louver assemblies along the length of the rails.
Insulationmay be provided on an underside of the louver
assemblies to aid in insulating the designated space.
[0007] The object of the present disclosure is achieved
by a louvered roof system for selectively covering a
designated area, comprising:

a first rail and a second rail, the rails extending along
a longitudinal direction and in parallel relationship
with one another;

a plurality of louver assemblies extending between
said first and second rails in a transverse direction
perpendicular to said longitudinal direction, the plur-
ality of louver assemblies mounted for longitudinal
movement along said first and second longitudinally
extending rails;

wherein each of the plurality of louver assemblies
comprisesa first gearmechanismandasecondgear
mechanism, wherein the first gear mechanism and
the second gear mechanism each have a shaft gear
rotatably mounted on a control shaft connected to
the first gear mechanism and to the second gear
mechanism,andwherein theshaft gear is configured
to slide along a length of a the control shaft; and

an expandable and contractable drive assembly
connected to the plurality of louver assemblies and
configured to cause forward and rearward longitu-
dinal movement of the plurality of louver assemblies
along the first and second rails, wherein a longitu-
dinal separation between the louver assemblies is
adjustable responsively to expansion and contrac-
tion of the drive assembly, and wherein each louver
assembly is rotatably connected to the drive assem-
bly such that said each louver assembly is rotatable
relative to the first and second rails about a respec-
tive rotation axis arranged in the transverse direc-
tion.
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[0008] The first and/or second rails may be longitudin-
ally extending rails and may be oriented parallel to said
first longitudinally extending rail.
[0009] According to a preferred embodiment, the shaft
gear may be a T-shaped shaft gear with an inwardly
directed projection. The T-shaped design of the shaft
gear allows to achieve a wheel-less carriage that slides
along the control shaft. Hence, the first gear mechanism
and the second gear mechanism each have a shaft gear
rotatablymountedonacontrol shaft connected to the first
gear mechanism and to the second gear mechanism,
and wherein the shaft gear is configured to slide along a
length of the control shaft.
[0010] The plurality of louver assemblies may com-
prise at least a first louver assembly extending between
said first and second longitudinally extending rails and a
second louverassemblyextendingbetweensaidfirst and
second longitudinally extending rails, thefirst andsecond
louver assemblies being mounted for longitudinal move-
ment along said first and second longitudinally extending
rails, said first louver assembly including a first louver
panel mounted on a first drive pin and said second louver
assembly including a second louver panel mounted on a
second drive pin;

a drive assembly associated with said first and sec-
ond louver assemblies for rotating said first and
second louver assemblies relative to said first and
second longitudinal rails and moving said first and
second louver assemblies longitudinally along said
first andsecond rails, saiddriveassembly includinga
drive mechanism having a longitudinally movable
carriage connected to said second louver assembly
and a rotatable lead screw in engagement with said
movable carriage such that rotation of the lead screw
drives themovable carriage longitudinally along said
first and second longitudinally extending rails and a
rotationmechanism includingafirst gearmechanism
connected to said first drive pin, a second gear
mechanism connected to said drive pin and a control
shaft engageable with said first and second gear
mechanisms such that rotation of said control shaft
causes rotation of said first and second drive pins;
and

a scissor mechanism extending between said first
and second louver assemblies.

[0011] The scissor mechanismmay be secured at one
end to one of the first and second rails and secured at an
opposite end to the carriage.
[0012] The carriage may be connected to the second
drive pin of the second louver assembly.
[0013] The scissor mechanismmay be secured to one
of the first and second rails by an anchor screw.
[0014] The carriage can include a threaded surface
engageable with threads on the lead screw.
[0015] The threaded surface of the carriage may be

located in a semi-circular trough of the carriage.
[0016] The first gear mechanism can include a first
gear housing, a first shaft gear connected to the control
shaft and a first rotation gear connected to the first drive
pin, the first shaft gear and the first rotation gear having
inter engaging threads.
[0017] The first shaft gear may be slidable along the
control shaft.
[0018] The first shaft gear may bemounted for rotation
with the control shaft.
[0019] The first shaft gearmay define a bore for receipt
of the control shaft. The first shaft gear may include an
inwardly directed projection extending into the bore and
the control shaft may include a longitudinally extending
slot for receipt of the inwardly directed projection of the
first shaft gear.
[0020] The rotation mechanism may include a second
gear mechanism connected to the second drive pin and
the carriage.
[0021] The first and second louver assemblies may be
magnetically attachable to one another to maintain the
first and second louver assemblies in a closed position in
which the first and second assemblies have rotatably
adopted a generally coplanar position relative to one
another.
[0022] The first and second louver assemblies may be
magnetically attachable by having at least one of the first
and second louver assemblies made of a ferromagnetic
material and the other of the first and second louver
assemblies comprise one or more magnets configured
to magnetically attach to the ferromagnetic material.
[0023] The first and second louver assemblies may
both be provided with one or more respective magnets
configured to attract each other.
[0024] The one or more respective magnets may be
arranged along opposed edges of the first and second
louver assemblies.
[0025] The louvered roof assemblymay further include
insulation provided on the plurality of louver assemblies.
[0026] To achieve the object of the present disclosure,
a by a louvered roof system for selectively covering a
designated area is shown, comprising:

a structure;

a plurality of louver assemblies rotatably carried by
the structure, the plurality of louver assemblies con-
figured to adopt a closed position in which the louver
assemblies are rotated to a generally coplanar posi-
tion relative to one another;

at least one magnetic attachment configured to fix
each louver to an adjacent louver and maintain the
louvers in the closed position.

[0027] The structure may include a first longitudinally
extending rail and a second longitudinally extending rail
oriented parallel to the first longitudinally extending rail.
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The plurality of louver assemblies can be rotatably car-
ried by the first and second longitudinally extending rails.
[0028] The object of the present disclosure is further
achieved by a louvered roof system for selectively cover-
ing adesignatedarea, comprisinga first rail andasecond
rail, the rails extending along a longitudinal direction and
in parallel relationship with one another. A plurality of
louver assemblies may extend between the first and
second rails in a transverse direction perpendicular to
the longitudinal direction. The louver assemblies may be
mounted for longitudinal movement along the first and
second longitudinally extending rails. The louvered roof
system may further include an expandable and contrac-
table drive assembly connected to the plurality of louver
assemblies and configured to cause forward and rear-
ward longitudinal movement of the plurality of louver
assembliesalong the first and second rails. A longitudinal
separation between the louver assemblies may be ad-
justable responsively to expansion and contraction of the
drive assembly. Furthermore, each louver assemblymay
be rotatably connected to the drive assembly such that
the louver assembly is rotatable relative to the first and
second rails about a respective rotation axis arranged in
the transverse direction.
[0029] The louvered roof system may further include
an insulation material provided on the plurality of louver
assemblies.
[0030] The plurality of louver assemblies may be con-
figured to adopt a rotationally closed position inwhich the
louver assemblies are generally coplanar and contigu-
ous relative to one another. In the rotationally closed
position, each two adjacent louver assemblies may be
secured to one another by at least one fastener.
[0031] The fastener(s) may include a hook.
[0032] Each louver assembly of the plurality of louver
assembliesmay include an elongate louver panel and an
elongate side panel forming an L-shaped arrangement.
One louver assembly of each two adjacent louver as-
semblies may include the hook. In turn, the side panel of
the other louver assembly of each two adjacent louver
assemblies may be configured to engage with the hook
when the plurality of louver assemblies is arranged in the
rotationally closed position.
[0033] The fastener(s) may include a magnet.
[0034] Each two adjacent louver assemblies may be
secured to one another along a watertight junction pro-
vided by the at least one fastener.
[0035] Thewatertight junctionmayextend from thefirst
rail to the second rail.
[0036] The drive assembly may include a scissor me-
chanism. An end of each louver assembly of the plurality
of louver assemblies may be carried by the scissor me-
chanism and may be pivotable relative to the scissor
mechanism.
[0037] Thescissormechanismmaybearrangedwithin
one of the first and second rails.
[0038] A first end of the scissor mechanism may be
secured to said one of the first and second rails such that

the first endof the scissormechanism is not longitudinally
movable along the one of the first and second rails as the
scissor mechanism expands or contracts.
[0039] The drive assembly may further include a long-
itudinally movable carriage attached to the scissor me-
chanism, and a rotatable lead screw in threaded engage-
ment with the carriage, such that rotation of the lead
screw selectively drives the carriage longitudinally front-
ward or rearward to expand or contract the scissor me-
chanism, respectively.
[0040] The carriage may be connected to a specific
louver assembly of the plurality of louver assemblies
arranged frontward of other louver assemblies of the
plurality of louver assemblies.
[0041] The drive assembly may further include a plur-
ality of worm gears attached to the scissor mechanism,
the plurality of wormgears comprising a respectiveworm
gear associated to each louver assembly of the plurality
of louver assembles. Each louver assembly associated
to the respective worm gear may be rotatably carried by
the respective worm gear. The drive assembly may ad-
ditionally include a control shaft engaged with the plur-
ality of worm gears such that the worm gears is slidable
along the control shaft and is jointly rotatably with the
control shaft about a central longitudinal axis of the con-
trol shaft. Rotation of the control shaft about the central
longitudinal axis of the control shaft may be converted to
a rotation of each louver assembly by the respective
worm gear.
[0042] The control shaft may include a longitudinally
extending slot configured to longitudinally slidably re-
ceive a radially inwardly directed projection formed in
each worm gear.
[0043] Each louver assembly of the plurality of louver
assemblies may include a respective pin at an end of the
louver assembly. The pin may be formed along the
transverse direction and may be engaged with the re-
spective worm gear of each louver assembly such that
rotation of the respective pin by the respectivewormgear
drives the louver assembly to rotate.
[0044] The carriage may be attached to a specific
louver assembly of the plurality of louver assemblies
arranged frontward of other louver assemblies of the
plurality of louver assemblies, and may be further at-
tached to the respective worm gear associated to the
specific louver assembly.
[0045] The respective worm gear of the specific front
louver assembly and the carriage may be connected to
the pin of the specific front louver assembly.
[0046] The object of the disclosure is further achieved
by a louvered roof system for selectively covering a
designated area, comprising:

a first rail and a second rail, the rails extending along
a longitudinal direction and in parallel relationship
with one another;

a plurality of louver assemblies extending between
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said first and second rails in a transverse direction
perpendicular to said longitudinal direction, the plur-
ality of louver assemblies mounted for longitudinal
movement along said first and second longitudinally
extending rails;

wherein each of the plurality of louver assemblies
comprisesa first gearmechanismandasecondgear
mechanism, wherein the first gear mechanism and
the second gear mechanism each have a shaft gear
rotatably mounted on a control shaft connected to
the first gear mechanism and to the second gear
mechanism,andwherein theshaft gear is configured
along a length of the control shaft; and

an expandable and contractable scissormechanism
connected to the plurality of louver assemblies and
configured to cause forward and rearward longitu-
dinal movement of the plurality of louver assemblies
along the first and second rails, wherein a longitu-
dinal separation between the louver assemblies is
adjustable responsively to expansion and contrac-
tion of the scissor mechanism, and wherein each
louver assembly is rotatably connected to the scissor
mechanism such that said each louver assembly is
rotatable relative to the first and second rails about a
respective rotation axis arranged in the transverse
direction.

[0047] According to a preferred embodiment, the shaft
gear may be a T-shaped shaft gear with an inwardly
directed projection. The T-shaped design of the shaft
gear allows to achieve a wheel-less carriage that slides
along the control shaft. Hence, the first gear mechanism
and the second gear mechanism each have a shaft gear
rotatablymountedonacontrol shaft connected to the first
gear mechanism and to the second gear mechanism,
and wherein the shaft gear is configured to slide along a
length of the control shaft.
[0048] The object of the disclosure is further achieved
by A louvered roof system for selectively covering a
designated area, comprising:

a first rail and a second rail, the rails extending along
a longitudinal direction and in parallel relationship
with one another;

a plurality of louver assemblies extending between
said first and second rails in a transverse direction
perpendicular to said longitudinal direction, the plur-
ality of louver assemblies mounted for longitudinal
movement along said first and second longitudinally
extending rails;

wherein the first gear mechanism and the second
gear mechanism each have a shaft gear rotatably
mountedonacontrol shaft connected to thefirst gear
mechanism and to the second gearmechanism, and

wherein the shaft gear that slides along a length of
the control shaft; and

an expandable and contractable scissormechanism
arranged within one of the first and second rails and
connected to an end of the plurality of louver assem-
blies, wherein the scissor mechanism is configured
to cause forward and rearward longitudinal move-
ment of the plurality of louver assemblies along the
first and second rails, wherein a longitudinal separa-
tion between the louver assemblies is adjustable
responsively to expansion and contraction of the
scissor mechanism, and wherein each louver as-
sembly is rotatably connected to the scissor me-
chanism such that said each louver assembly is
rotatable relative to the first and second rails about
a respective rotation axis arranged in the transverse
direction.

[0049] According to a preferred embodiment, the shaft
gear may be a T-shaped shaft gear with an inwardly
directed projection. The T-shaped design of the shaft
gear allows to achieve a wheel-less carriage that slides
along the control shaft. Hence, the first gear mechanism
and the second gear mechanism each have a shaft gear
rotatablymountedonacontrol shaft connected to the first
gear mechanism and to the second gear mechanism,
and wherein the shaft gear is configured to slide along a
length of the control shaft.
[0050] These and other objects, features, and advan-
tages of the present disclosure will becomemore readily
apparent from the attached drawings and the detailed
description of the preferred embodiments, which follow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] The accompanying drawings that are incorpo-
rated in and constitute a part of this specification illustrate
several embodiments of the disclosure. Togetherwith the
description, the drawings serve to explain the principles
of the disclosure.

FIG. 1 presents a top, front isometric view, partially
shown in phantom, illustrating a louvered roof sys-
tem in accordance with a first embodiment of the
present disclosure;

FIG. 2 presents a partial top, front isometric view of
the louvered roof system of FIG. 1 with parts sepa-
rated;

FIG. 2A presents an enlarged area of detail view of
FIG. 2, illustrating a rotation mechanism of the louv-
ered roof system of the FIG. 1;

FIG. 3presents a sideelevation view, partially shown
in section, of the louvered roof system of FIG. 1;
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FIG. 4 presents a top, front isometric view of the
louvered roof system of FIG. 1, illustrating louver
assemblies and a drive assembly of the louvered
roof system for moving the louver assemblies, the
drive mechanism shown in a contracted condition;

FIG. 5 presents a top, front isometric view of the
louvered roof system of FIG. 1, similar to FIG. 4,
illustrating initial extension of a drive mechanism of
the drive assembly to partially separate the louver
assemblies;

FIG. 6 presents top, front isometric view of the louv-
ered roof system of FIG. 1, similar to FIG. 5, illustrat-
ing full extensionof thedrivemechanismandwith the
louver assemblies rotated to a closed condition;

FIG. 7 presents a side elevation view of the louvered
roof system of FIG. 4;

FIG. 8 presents a side elevation view of the louvered
roof system of FIG. 5;

FIG. 9 presents a side elevation view of the louvered
roof system of FIG. 6;

FIG. 10 presents a top, front isometric view of a
louver assembly of a louvered roof system in accor-
dancewith an alternative embodiment of the present
disclosure, the louver assembly incorporating mag-
nets to maintain adjacent louver assemblies in a
tightly closed condition;

FIG. 11 presents a bottom, front isometric view of the
louver assembly of the louvered roof system of FIG.
10, showing that a bottom side of the louver assem-
bly also incorporates magnets; and

FIG. 12 presents a cross-sectional side elevation
view of a pair of louver assemblies of the type shown
inFIGS.10and11, the louver assembliesdepicted in
an adjacent and fully closed condition which ismain-
tained by the magnetic fastening provided by the
magnets.

DETAILED DESCRIPTION

[0052] The following detailed description is merely ex-
emplary in nature and is not intended to limit the de-
scribed embodiments or the application and uses of the
described embodiments. As used herein, the word "ex-
emplary" or "illustrative" means "serving as an example,
instance, or illustration." Any implementation described
herein as "exemplary" or "illustrative" is not necessarily to
be construed as preferred or advantageous over other
implementations. All of the implementations described
below are exemplary implementations provided to en-
able persons skilled in the art tomake or use the embodi-

ments of the disclosure and are not intended to limit the
scope of the disclosure, which is defined by the claims.
For purposes of description herein, the terms "upper,"
"lower," "left," "rear," "right," "front," "vertical," "horizon-
tal," and derivatives thereof relate to the disclosure as
oriented in FIG. 1. Furthermore, there is no intention to be
bound by any expressed or implied theory presented in
the preceding technical field, background, summary, or
the following detailed description. It is also to be under-
stood that the specific devices and processes illustrated
in the attached drawings, and described in the following
specification, are simply exemplary embodiments of the
inventive concepts defined in the appended claims.
Hence, specific dimensions and other physical charac-
teristics relating to theembodiments disclosedherein are
not to be considered as limiting, unless the claims ex-
pressly state otherwise.
[0053] Shown throughout the figures, the present dis-
closure is directed toward a louvered roof system that is
capable fully or partially covering a designated area such
as, but not limited to, a living or recreating area, a growing
area, etc.

Detailed Descriptions of the Drawings

[0054] Referring to FIGS. 1‑3, and initially regarding
FIG. 1, a louvered roof system 100 is illustrated in ac-
cordance with an exemplary embodiment of the present
disclosure, wherein the louvered roof system 100 is
configured as an extendable and retractable roof. As
shown, the louvered roof system 100 generally includes
a plurality of louver assemblies 110 including, but not
limited to, a first louver assembly112andasecond louver
assembly114.The louverassemblies110areassembled
between and ride along a first rail 116 and a second rail
118,whicharearranged in spaced-apart relationshipwith
one another, as shown. The louver assemblies 110 are
displaceable along a longitudinal direction x (i.e. long-
itudinally displaceable) along the first and second rails
116 and 118. A drive assembly 120 is connected to the
louver assemblies 110 and operates to both extend and
retract the plurality of louver assemblies 110 longitudin-
ally along the first and second rails 116 and 118, respec-
tively, aswell as rotate the louver assemblies 110 relative
to the first and second rails 116 and 118 as described in
moredetail hereinbelow. It should benoted that,while the
following discussion is with regard to the first and second
louver assemblies 112 and 114, respectively, the louv-
ered roof system 100 contains a sufficient number of
additional louver assemblies (shown in phantom)
mounted on the first and second rails 116 and 118, and
connected to the drive assembly 120, to cover the de-
signated and desired space. The first and second rails
116 and 118 are elongately formed along the longitudinal
direction x, longitudinally extend across the designated
space, and are parallel to each other.
[0055] With reference to FIG. 1, in order to longitudin-
ally displace (i.e., extend and retract) the louver assem-
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blies 110 longitudinally along the first and second rails
116 and 118, the drive assembly 120 includes a first
scissor mechanism 122 connected to a first end 124 of
the louver assemblies110andasecond scissormechan-
ism 126 connected to a second end 128 of the louver
assemblies 110. The first and second scissor mechan-
isms122and126areconnected to the louver assemblies
110, for example to the first louver assembly 112 and the
second louver assembly 114 and carry the louver assem-
blies 110along the first and second rails 116and118. The
first and second scissor mechanisms 122 and 126 main-
tain a proper and consistent spacing between the louver
assemblies 110 as the louver assemblies are extended,
retracted, and rotated relative to the first and second rails
116and118.Anchorscrews130areconnected to thefirst
and second scissor mechanisms 122 and 126 and are
provided to anchor one respective end of the first and
second scissor mechanisms 122 and 126 in place rela-
tive to the first and second rails 116 and 118.
[0056] Referring now to FIG. 2, the first louver assem-
bly 112 includes an elongate, first louver blade or panel
132 connected to the first scissor mechanism 122 by a
first drive pin 134. As shown, the first louver panel 132
and first drive pin 134 may extend along a transverse
direction y which is generally perpendicular to the long-
itudinal direction x. It should be noted that, while the
following discussion of the louver assemblies 110 and
drive mechanism 120 is given with regard to the first end
124 of the louver assemblies 110, the second end 128 of
the louver assemblies 110 may be constructed similarly
andmay be provided with a similar drivemechanism (not
shown) toprovideequal displacementand rotation forces
on both the first and second ends 124 and 128 of the
louver assemblies 110. The first louver assembly 112
additionally includes a first end plate 136 and a first side
panel 138. The first side panel 138 is elongate and
extends from the first louver panel 132 along the trans-
verse direction y, forming an angle or L-shaped arrange-
ment with the first louver panel 132. In turn, the first end
plate 136 is arranged at or near an end of the first louver
panel 132 and first side panel 138, as shown.
[0057] Likewise, the second louver assembly 114 in-
cludes an elongate, second louver panel 140 connected
to the first scissor mechanism 122 by a second drive pin
142. Similarly to the first louver panel 132, the second
louver panel 140 and second drive pin 142 extend along
the transverse direction y. The second louver assembly
114 additionally includes a second end plate 144 and a
second longitudinally extending second side panel 146.
The second side panel 146 is elongate and extends from
the second louver panel 140 along the transverse direc-
tiony, forminganangleorL-shapedarrangementwith the
second louver panel 140. In turn, the second end plate
144 is arranged at or near an end of the second louver
panel 140 and second side panel 146, as shown.
[0058] In summary, each louver assembly of the plur-
ality of louverassemblies110 includesanelongate louver
blade or panel (e.g., panels 132 and 140) and may

include an elongate side panel (e.g., side panels 138
and 146) extending at an angle or L-shape formationwith
the elongate louver panel, and/or an end panel (e.g., end
panels 136 and 144).
[0059] As further shown in FIG. 2, the first scissor
mechanism 122 generally includes a plurality of scissor
bars 148 having top ends 150 and bottom ends 152. The
scissorbars148areconnected togetherbypivot pins154
locatedcentrally in thescissorbars148andat the topand
bottom ends 150 and 152, respectively. The pivot pins
154 permit adjacent scissor bars 148 to rotate relative to
each other as the first scissor mechanism 122 is dis-
placed along the first rail 116. The number of scissor bars
148 provided in the first scissor mechanism 122 may
dependon the total numberof louver assemblies110.For
example, while the first scissor mechanism 122 is illu-
strated as having scissor bars 148a‑148h, more scissor
bars 148 would be provided for a longer set of louver
assemblies 110. The first scissor mechanism 122 in-
cludes a hole 156 in the top end 150a of a first scissor
bar 148a of the first scissor mechanism 122 for receipt of
the anchor screw 130 that prevents translation of the top
end 150a relative to and along the first rail 116. Similarly,
the first scissor mechanism 122 includes holes 158 and
160 in the top ends 150b, 150c and 150f, 150g of the
scissor bars 148b, 148c, and 148f, 148g, respectively, for
receipt of and connection with the first and second drive
pins 134 and 142 of the first and second louver assem-
blies 112 and 114, respectively.
[0060] With continued reference to FIG. 2, in order to
move or displace the first and second louver assemblies
112 and 114 longitudinally along the first and second rails
116 and 118, the drive assembly 120 includes a drive
mechanism 162 including a carriage 164 and a lead
screw 170. The carriage 164 comprises a mounting
projection 166 with at least one mounting hole 168 for
connection to the first scissor mechanism 122. The lead
screw170 isengageablewith the carriage164 formoving
the carriage 164 longitudinally relative to the first and
second rails 116 and 118. In some embodiments, the
carriage 164 can be connected to the louver assembly of
theplurality of louver assemblies 110which is at anendof
the first second mechanism 122 opposite to the anchor
screw 130; however, for clarity purposes, the carriage
164 will be shown, and described, as connected to the
second louver assembly 114, and operation of the com-
plete plurality of louver assemblies 110 will be described
as if the plurality of louver assemblies 110 were com-
prised only of the first louver assembly 112 and second
louver assembly 114.
[0061] Thus, as shown in FIG. 2, the carriage 164 is
connected to the first scissor mechanism 122 by the
second drive pin 142 of the second louver assembly
114. Again, it should be noted that, in actual assembly
and practice, the carriage 164 may be connected to the
last drive pin of the last louver assembly of the set of
louver assemblies 110 to facilitate pulling the entire set of
louver assemblies110along thefirst andsecond rails 116
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and 118.
[0062] The carriage 164 is provided with a longitudin-
ally extending, semi-circular trough172 for receipt of, and
engagement with, the lead screw 170. The lead screw
170 is provided with threads 174 which engage a
threaded inner surface 176 in the trough 172 of the
carriage 164. The lead screw 170 is configured to rotate
about a central longitudinal axis of the lead screw 170
while remaining longitudinally fixed relative to the first rail
116, such that rotation of the longitudinally-fixed lead
screw 170 causes the carriage 164 to translate or dis-
place longitudinally along the first rail 116. The carriage
164 can be generally T-shaped in cross section and may
include one or more projections 178 configured to ride
along the first rail 116. The carriage 164 is preferably free
to move or float along the first rail 116.
[0063] Referring now to FIGS. 2 and 3, it should be
noted that the drive mechanism 162 moves the louver
assemblies 100 longitudinally along the first and second
rails 116 and 118. However, in order to rotate or open and
close the louver assemblies 100, the drive assembly 120
additionally includes a rotation mechanism 180 con-
nected to the first and second drive pins 134 and 142
of the first and second louver assemblies 112 and 114,
respectively. The rotation mechanism 180 includes a
respective gear mechanism for connection to each of
the louver assemblies 110; specifically, in the depicted
example, the rotation mechanism 180 includes a first
gear mechanism 182, having a transverse, first through
bore 184, for connection to the first louver assembly 112,
and a second gearmechanism 184, having a transverse,
second through bore 188, for connection to the second
louver assembly 114.
[0064] The first gear mechanism 182 and the second
gear mechanism 184 may each have a T-shaped shaft
gear. The T-shaped shaft gear may have an inwardly
directed projection. The T-shaped shaft gear may be
rotatably mounted on a control shaft 190 connected to
the first gear mechanism 182 and to the second gear
mechanism 182. The T-shaped shaft gear may be con-
figured to slide along a length of the control shaft 190.
[0065] The first and second gearmechanisms 182 and
186canbe "T-shaped"having respectivewings182aand
182b, and 186a and 186b, respectively, which may ride
freely or float over the first rail 116.
[0066] The first drive pin 134 is rotationally positioned
within the first through bore 184 of the first gear mechan-
ism 182 and the second drive pin 142 is rotationally
positioned within the second through bore 188 of the
second gear mechanism 186. The positioning of the first
and second drive pins 134 and 142 within the first and
second gear mechanism 182 and 186 a respective
(transverse) rotation axis for each corresponding louver
assembly 112 and 114 and also keeps the first and
second gear mechanisms on the first rail 116. The rota-
tion mechanism additionally includes a control shaft 190
connected to the first and second gear mechanisms 182
and 184 to rotate the first and second louver assemblies

112and114via their respectivedrive pins 134and144as
described hereinbelow. The first and second gear me-
chanisms182and184are free to slidealong the length of
the control shaft 190 as the louver assemblies 110 are
extended and retracted along the length of the first and
second rails 116 and 118 by the first and second scissor
mechanisms 122 and 126.
[0067] Referring to FIG. 2A, the first gear mechanism
182 includes a first gear housing 192 split into gear
housing halves 192a and 192b that are held together
by screws 194 or other known fasteners. Each gear
housing half 192a and 192bmay be generally L-shaped,
as shown. The first gear housing 192 defines a long-
itudinally oriented bore or cavity 196. The first gear
mechanism 182 further includes a first shaft gear 200
rotatably contained and retained within the cavity 196.
The first shaft gear 200 defines a bore 202 for slidable
receipt of the control shaft 190. A radially-inwardly direc-
ted projection 204 on the first shaft gear 200 slidably and
non-rotationally engages a longitudinal slot 206 in the
control shaft 190, such that the inwardly-directed projec-
tion 204 is slidable along the longitudinal slot 206 while
non-rotationally locking the first shaft gear 200 to the
control shaft 190. I.e., the control shaft 190 and first shaft
gear 200 are jointly rotatable about a central longitudinal
axis of the control shaft 190, and yet the first shaft gear
200 is longitudinally displaceable along the control shaft
190. Rotation of the control shaft 190 about the central
longitudinal axis of the control shaft 190 causes the first
shaft gear 200 to rotate within the first gear housing 192.
[0068] Referring back to FIG. 2, the second gear me-
chanism 186 similarly includes a second gear housing
210, split into housinghalves 210aand210b that areheld
together by screws 212. The second gear housing 210
defines a cavity 214 similar to cavity 196 above. The
second gear mechanism 186 also includes a second
shaft gear 220 rotatably contained and retained within
the cavity 214 and slidably and non-rotationally mounted
on the control shaft 190. The second shaft gear 220 also
includes and inwardly directed projection 224 engage-
able within the slot 206 in the control shaft 190. The
control shaft 190 and second shaft gear 220 are jointly
rotatable about the central longitudinal axis of the control
shaft 190, while the second shaft gear 220 is longitudin-
ally displaceable along the control shaft 190. Rotation of
the control shaft 190 rotates the second shaft gear 220
within the second gear housing 210.
[0069] Referring specifically to FIG. 3, the first rotation
mechanism 182 additionally includes a first rotation gear
230 locatedwithin a rotation cavity 232 definedwithin the
first gear housing 192. The first rotation gear 230 is non-
rotationally attached to the first drive pin 134 of the first
louver assembly 112 such that rotation of the first rotation
gear 230 rotates the first drive pin 134 about its central
axis and thus rotates the first louver assembly 112 re-
lative to the first and second rails 116 and 118 about a
rotation axis arranged in the transverse direction y.
[0070] The first shaft gear 200 is provided with teeth
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234 which engage a thread 236 provided on the first
rotation gear 230 preferably in worm gear like fashion.
Thus, rotation of the control shaft 190 along its central
longitudinal axis causes the first shaft gear 200 to rotate
jointly with the control shaft 190, which in turn causes the
first rotationgear 230 to rotateabout a transverse rotation
axis (which is perpendicular to the rotation axis of the first
shaft gear 200). As noted above, rotation of the first
rotation gear 230 rotates the first louver assembly 112
through the first drive pin 134. While not specifically
shown, the second gear mechanism 186 also includes
an identical rotation gear within a rotation cavity and
includes teeth engageablewith teeth on the second shaft
gear to rotate the second louver assembly 114 in re-
sponse to rotation of the control shaft 190.
[0071] The additional louver assemblies (not shown)
are similarly constructed to translate and rotate relative to
the first and second rails 116 and 118. Additionally, the
second ends 128 of the louver assemblies 110 may
include similar drive mechanisms and rotation mechan-
isms, identical to the drive mechanism 162 and the rota-
tion mechanism 180 described herein, to translate and
rotate the louver assemblies 110 from both the first and
second ends 124 and 128, respectively, of the louver
assemblies 110.
[0072] With continued reference to FIG. 3, it can be
seen that the longitudinally extending first and second
side panels 138 and 146 of the first and second louver
assemblies 112 and 114, respectively, include down-
wardly depending edges 240 and 242. The first and
second side panels 138 and 146 extend from first edges
244 and 246 (see also FIG. 2) of the first and second
louverpanels132and140. In turn, first andsecondhooks
248 and 250 are provided at or near second edges 252
and254of the first andsecond louver panels 132and140
(the second edges 252 and 254 opposite to the first
edges 244 and 246, respectively) such that when the
first and second louver assemblies 112 and 114 are
rotated to a closed condition the first and second down-
wardly depending edges engage the first and second
hooks of the next adjacent louver assembly to prevent
over rotation of the first and second louver assemblies
112 and 114 and lock them together in the closed con-
dition. For example, rotationof the first andsecond louver
assemblies112and114causes thedownwardlydepend-
ing edge 242 of the second side panel 146 of the second
louver assembly 114 to engage the hook 248 extending
carried by the first louver panel 132 of the first louver
assembly 112. In some embodiments, each hook 248,
250 may be elongately formed along the transverse
direction y, preferably along a full length of the louver
assemblies 110 or spacing between the of the first and
second rails 116 and118. The engagement of the second
downwardly depending edge 242 with the first hook 248
may help form a watertight seal to prevent leaks through
the louvered roof system when deployed and rotated to
the closed condition.
[0073] Turning now toFIGS. 4‑6, and initially regarding

FIG. 4, the operation of the drive assembly 120 to long-
itudinally move the louver assemblies 110 along the first
and second rails and rotate the louver assemblies 110
from an open condition to closed condition will now be
described.While not specifically shown, thedrive assem-
bly 120 may include various devices to rotate both the
lead screw 170 and the control rod 190. For example, the
drive assembly 120 may include manually operable con-
trols such as, but not limited to, cranks, levers, wheels,
etc. or may include automated controls having motors
and switches to rotate the lead screw 170 and the control
rod 190. Programmable systems, such as computers, on
board control modules, etc., may be provided to actuate
the automated controls in response to predetermined
inputs, such as, but not limited to, time of day, duration
of extension and retraction, angle of rotation, etc.
[0074] In an initial condition, the first and second louver
assemblies 112 and 114 are in a vertical condition as
shown in FIG. 4 and are fully retracted relative to the first
rail 116. As noted above, the anchor screw 130 (FIGS. 1
and 2) holds one end of the scissor mechanism 122 in a
fixed longitudinal position relative to the first rail 116. The
first scissor mechanism 122 is also in a first retracted or
contracted condition. The lead screw 170 and the control
rod 190 are initially stationary.
[0075] Referring to FIG. 5, in order to extend the first
and second louver assemblies 112 and 114, along with
any other louver assemblies 110, to an expanded or
extended condition, the drive assembly 120 is activated
to rotate the lead screw 170 in the direction of arrow "A".
Rotation of the lead screw 170 drives the carriage 164
longitudinally along the first rail 116 in the direction of
arrow "B" to extend the louver assemblies 110 out along
the first and second rails 116 and 118, respectively.
Specifically, the carriage 164 is connected to the second
gear mechanism 186 (FIGS. 2 and 3) which in turn is
connected to the second drive pin 142 of the second
louver assembly 114. As the carriage 164 moves long-
itudinally away from the fixed anchor screw 130, the first
scissor mechanism 122 is opened from the contracted
condition to a partially expanded condition carrying the
first and second louver assemblies 112 andalong the first
and second rails 116 and 118. Thus, as shown, the first
louver assembly 112 and the second louver assembly
114 are moved from the initial retracted or contracted
condition to a partially extended or expanded condition
while still remaining vertically oriented.
[0076] It should be noted that the first scissor mechan-
ism 122 (as well as the second scissor mechanism 126,
which is shown in FIG.1) may be constrained within a
cavity in the rails and the pins 154may be formed of a low
friction plastic, which, in some embodiments, may help
prevent the first and second scissor mechanisms 122
and 126 from twisting as they extend and retract.
[0077] Turning to FIG. 6, continued operation of the
drive assembly 120 to rotate the lead screw 170 may
moves the carriage 164 to a furthermost point away from
the anchor screw 130. In this farthest position of the
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carriage 164, the first scissor mechanism 122 may be
arranged in a further, optionally fully extended condition
pulling the louver assemblies 110, including the first and
second louver assemblies 112 and 114, to a furthermost
position relative to the anchor screw 130 and to a fully
extended condition.
[0078] In partially or fully extended positions of the
scissor mechanisms 122 and 126, the drive assembly
120may be operated to rotate the first and second louver
assemblies 112 and 114. For example, in the operation
sequence depicted herein, once the first and second
louver assemblies 112 and 114 have been expanded
to the fully extended position, the drive assembly 120
is subsequently operated to rotate the first and second
louver assemblies 112 ad 114 from the vertical or open
condition (FIGS. 4 and 5) to a horizontal or closed con-
dition. More specifically, the drive assembly 120 is oper-
ated to rotate the control rod 190 of the rotation mechan-
ism180.The rotationof thecontrol rod190 in thedirection
of arrow "C" causes the rotation of the first and second
drive pins 134 and 142 through operation of the first and
second gear mechanisms 182 and 186 as described
hereinabove. The rotation of the first and second drive
pins 134 and 142 rotates the first and second louver
assemblies 112 and 114 about respective transverse
rotation axes defined by the first and second drive pins
134 and 143, as indicated by arrow "D," from the open or
vertical condition (FIG. 5) down to a horizontal or closed
condition as shown.
[0079] Thus, in this manner, the drive assembly 120
operates to extend and/or rotate the various louver as-
semblies 110 in the louvered roof system 100.
[0080] Turning now to FIGS. 7‑9, in use, the louvered
roof assembly 100 is initially positioned in a designated
area or location where it is desired to have full partial
shade or awaterproof roof over an area such as a deck or
patio. The louvered roof assembly 100may also be used
above an otherwise open roof room. The louvered roof
assembly 110 may be provided with decorative covers
270 (FIG. 1) covering the first and second rails 116 and
118 as well as hide the drive assembly 120 from view.
When the user desires full light and the most amount of
fresh air in the designated area, the louvered roof as-
sembly 100 is maintained in the fully retracted condition
(FIG. 7). Should the user desire to limit the amount of light
or fresh air to the designated area, the louvered roof
assembly 100 may be extended in the longitudinal direc-
tion x, as indicated by arrow B and described hereina-
bove (FIG. 8) to a partially extended condition by opera-
tion of the lead screw 170 of the drive mechanism 120.
[0081] While not specifically shown, the louvered roof
assembly 100 may be extended to a fully expanded
condition with the carriage 164 at a distal or farthest
location and the scissor mechanism 122 fully expanded
while maintaining the louver assemblies 110 in a vertical
or open condition.
[0082] It should be noted that the rotation mechanism
180 can be operated at time or at any point along the

longitudinal movement of the louver assemblies 110 to
rotate the louver assemblies to a partially or fully closed
condition (FIG. 9) in order to regulate the amount of
sunlight and air reaching the designated area. I.e., the
louver assemblies 110 are longitudinally movable (along
longitudinal direction x) and rotationally movable (about
respective rotation axes arranged in the transverse di-
rection y), with said longitudinal and rotationalmovement
being independent fromone another. As shown in FIG. 9,
the louver assemblies 110, including the first and second
louver assemblies 112 and 114 have been rotated to the
fully closed condition creating a watertight sealed roof
above the designated area. It should be noted that each
of the louver assemblies 110 are disconnected fromeach
other when in an open or partially open condition to allow
air flow therebetween.
[0083] The illustrations of FIGS. 10‑12 disclose an
alternative embodiment of a louver assembly 300 for
use in the louvered roof system100.The louverassembly
300 is similar to the louver assembly 112 described here-
inabove and generally includes a first louver panel 302
mounted on a drive pin 304. The louver assembly 300
also includes an end plate 306 and a longitudinally ex-
tending sidepanel 308extendingalongafirst edge310of
the first louver panel 302. A hook 312 extends along a
second edge 314 of the first louver panel 302.
[0084] In some embodiments, the first and second
louver assemblies can be magnetically attachable to
one another to maintain the first and second louver
assemblies in the closed position of FIG. 6, in which
the first and second assemblies have rotatably adopted
a generally coplanar position relative to one another. For
instance, in the present embodiment, one or more mag-
nets are positioned along the sides of the first louver
panel 302 to engage similar one or more magnets on a
next adjacent louver panel. Themagnetsarearrangedso
that opposite poles attract and draw or tightly seal the
adjacent panels together when rotated to the horizontal
position or condition. Specifically, the louver assembly
300 includes magnets 316 positioned in the hook 312
extending along the second edge 314 of the first louver
panel (FIG. 10). Additional magnets 318 are positioned
along an underside 320 of the side panel 308 (FIG. 11).
Alternative embodiments are contemplated, however, in
which the first and second louver assemblies can be
magnetically attachable by having at least one of the first
and second louver assemblies made of a ferromagnetic
material (e.g., steel, iron) and the other of the first and
second louver assemblies comprise one or more mag-
nets configured to magnetically attach to the ferromag-
netic material. For example, the louver assemblies may
be made of a ferromagnetic material and may include
magnets to fix the louver assemblies to adjacent louver
assemblies when in the closed position (similarly to FIG.
12). In non-limiting examples, the magnets described
heretofore may include neodymiummagnets, strip mag-
nets, etc.
[0085] As best shown in FIG. 12, a second louver
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assembly 300a is provided including a second louver
panel 330 and is constructed identically to the first louver
panel 302 and includes a drive pin 332, an end plate 334
and a side panel 336 extending along a first edge 338 of
the second louver panel 330. A hook 340extends along a
second edge 342 of the second louver panel. Similar to
the first louver panel 302 above, the second louver panel
330 also includes magnets 344 positioned in the hook
340 andmagnets 346 positioned along an underside 348
of the side panel 336.
[0086] As shown, when rotated to the horizontal con-
dition, the first and second louver assemblies 300 and
300a are positioned such that the magnets 318 in the
underside 320 of the side panel 308 of the first louver
assembly 300 is attracted to the opposite pole of the
magnets 344 positioned in the hook 340 of the second
louver panel 330. In this manner, the use of magnets
along the edges aids in drawing the edges of adjacent
louver panels together to form a tight seal along their
edges.
[0087] With continued reference to FIG. 12, various
forms of thermal, acoustic and/or other insulation 350
maybeprovidedon the louver panels described herein to
createan insulatedmovable roof assembly.For example,
longitudinally extending insulation panels or pads 352
and 354 may be provided on the first and second louver
panels 302 and 330, respectively, such as facing a re-
spective underside 360 and 366 of the first and second
panels 302 and 330. The insulation pad 352 may be
retained in brackets 356 and 358 provided on the under-
side 360 of the first louver panel 302 and the insulation
pad 354 may be retained in brackets 362 and 364 pro-
vided on the underside 366 of the second louver panel
330. While not expressly shown herein, said insulation
pads may also be included in the first embodiment of
FIGS. 1‑9.

Conclusion

[0088] Further embodiments of the present disclosure
are contemplated in which the plurality of louver assem-
bliesmaybecoveredbyawaterand/or thermal insulation
fabric or panel extending over and along all or part of the
plurality of louver assemblies.
[0089] Additional embodiments are contemplated in
which a louvered roof system including rotatable louvers,
whether slidable or non-slidable, are provided with a
magnetic attachment between louvers such that when
the louvers are arranged in a closed condition (similar to
FIG. 6), themagnetic attachmentmaintains the louvers in
the closed condition, one adjacent the other.
[0090] Since many modifications, variations, and
changes in detail can bemade to the described preferred
embodiments of the present disclosure, it is intended that
all matters in the foregoing description and shown in the
accompanyingdrawingsbe interpretedas illustrativeand
not in a limiting sense. Furthermore, it is understood that
anyof the featurespresented in theembodimentsmaybe

integrated into any of the other embodiments unless
explicitly stated otherwise. The scope of the present
disclosure should bedeterminedby theappendedclaims
and their legal equivalents.

Claims

1. A louvered roof system for selectively covering a
designated area, comprising:

a first rail and a second rail, the rails extending
along a longitudinal direction and in parallel
relationship with one another;
a plurality of louver assemblies extending be-
tween said first and second rails in a transverse
direction perpendicular to said longitudinal di-
rection, the plurality of louver assemblies
mounted for longitudinal movement along said
first and second longitudinally extending rails;
wherein each of the plurality of louver assem-
blies comprises a first gear mechanism and a
second gear mechanism, wherein the first gear
mechanism and the second gear mechanism
each have a shaft gear rotatably mounted on
a control shaft connected to the first gear me-
chanism and to the second gear mechanism,
and wherein the shaft gear is configured to slide
along a length of the control shaft; and
an expandable and contractable drive assembly
connected to the plurality of louver assemblies
and configured to cause forward and rearward
longitudinal movement of the plurality of louver
assemblies along the first and second rails,
wherein a longitudinal separation between the
louver assemblies is adjustable responsively to
expansion and contraction of the drive assem-
bly, and wherein each louver assembly is rota-
tably connected to the drive assembly such that
saideach louverassembly is rotatable relative to
the first and second rails about a respective
rotation axis arranged in the transverse direc-
tion.

2. The louvered roof system according to claim 1,
further comprising an insulation material provided
on the plurality of louver assemblies.

3. The louvered roof system according to claim 1 or
claim 2, further comprising amagnet arranged along
opposed edges of a first louver assembly and along
opposededgesof a second louver assembly,where-
in the first louver assembly is co-planar to the second
louver assembly.

4. The louvered roof system according to any of claims
1‑3, wherein the drive assembly comprises a scissor
mechanism, wherein an end of each louver assem-
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bly of the plurality of louver assemblies is carried by
the scissor mechanism and is pivotable relative to
the scissor mechanism.

5. The louvered roof system according to claim 4,
wherein the scissor mechanism is arranged within
one of the first and second rails.

6. The louvered roof system according to claim 4 or
claim 5, wherein a first end of the scissormechanism
is secured to said one of the first and second rails
such that said first end of the scissor mechanism is
not longitudinally movable along said one of the first
and second rails as the scissor mechanism expands
or contracts.

7. The louvered roof system according to any of the
previous claims, wherein the drive assembly further
comprises a longitudinally movable carriage at-
tached to the scissor mechanism; and
a rotatable lead screw in threaded engagement with
said carriage such that rotation of the lead screw
selectively drives the carriage longitudinally front-
ward or rearward to expand or contract the scissor
mechanism, respectively.

8. The louvered roof system according to claim 7,
wherein the carriage is connected to a specific louver
assembly of the plurality of louver assemblies ar-
ranged frontward of other louver assemblies of the
plurality of louver assemblies.

9. The louvered roof system according to claim 4 or
claim 7, wherein the drive assembly further com-
prises:

a plurality of worm gears attached to the scissor
mechanism, the plurality of worm gears com-
prising a respective worm gear associated to
each louver assembly of the plurality of louver
assembles, wherein said each louver assembly
associated to the respective worm gear is rota-
tably carried by said respective worm gear; and
a control shaft engaged with the plurality of
worm gears such that the worm gears are slid-
able along the control shaft and are jointly rota-
tably with the control shaft about a central long-
itudinal axis of the control shaft, such that rota-
tion of the control shaft about the central long-
itudinal axis of the control shaft is converted to a
rotation of each louver assembly by the respec-
tive worm gear.

10. The louvered roof system according to any of the
previous claims,wherein the control shaft comprises
a longitudinally extending slot configured to long-
itudinally slidably receive a radially inwardly directed
projection formed in each worm gear.

11. The louvered roof system according to any of the
previous claims, wherein each louver assembly of
the plurality of louver assemblies comprises a re-
spective pin at an end of said each louver assembly,
wherein the pin is formed along the transverse direc-
tion and is engagedwith the respectivewormgear of
said each louver assembly such that rotation of the
respective pin by the respective worm gear drives
said each louver assembly to rotate.

12. The louvered roof system according to any of the
previous claims, wherein the drive assembly further
comprises:

a longitudinally movable carriage attached to
the scissor mechanism and to a specific louver
assembly of the plurality of louver assemblies
arranged frontward of other louver assemblies
of the plurality of louver assemblies, wherein the
carriage is further attached to the respective
worm gear associated to said specific louver
assembly; and
a rotatable lead screw in threaded engagement
with said carriage such that rotation of the lead
screw selectively drives the carriage longitudin-
ally frontward or rearward to expand or contract
the scissor mechanism, respectively.

13. The louvered roof system according to claim 11,
wherein the respective worm gear of the specific
front louver assembly and the carriage are con-
nected to the respective pin of the specific front
louver assembly.

14. A louvered roof system for selectively covering a
designated area, comprising:

a first rail and a second rail, the rails extending
along a longitudinal direction and in parallel
relationship with one another;
a plurality of louver assemblies extending be-
tween said first and second rails in a transverse
direction perpendicular to said longitudinal di-
rection, the plurality of louver assemblies
mounted for longitudinal movement along said
first and second longitudinally extending rails;
wherein each of the plurality of louver assem-
blies comprises a first gear mechanism and a
second gear mechanism, wherein the first gear
mechanism and the second gear mechanism
each have a shaft gear rotatably mounted on
a control shaft connected to the first gear me-
chanism and to the second gear mechanism,
and wherein the shaft gear is configured along a
length of the control shaft; and
an expandable and contractable scissor me-
chanism connected to the plurality of louver
assemblies and configured to cause forward

5

10

15

20

25

30

35

40

45

50

55



13

23 EP 4 682 325 A1 24

and rearward longitudinalmovement of the plur-
ality of louver assemblies along the first and
second rails, wherein a longitudinal separation
between the louver assemblies is adjustable
responsively to expansion and contraction of
the scissor mechanism, and wherein each lou-
ver assembly is rotatably connected to the scis-
sor mechanism such that said each louver as-
sembly is rotatable relative to the first and sec-
ond rails about a respective rotation axis ar-
ranged in the transverse direction.

15. A louvered roof system for selectively covering a
designated area, comprising:

a first rail and a second rail, the rails extending
along a longitudinal direction and in parallel
relationship with one another;
a plurality of louver assemblies extending be-
tween said first and second rails in a transverse
direction perpendicular to said longitudinal di-
rection, the plurality of louver assemblies
mounted for longitudinal movement along said
first and second longitudinally extending rails;
wherein the first gear mechanism and the sec-
ond gear mechanism each have a shaft gear
rotatably mounted on a control shaft connected
to the first gear mechanism and to the second
gear mechanism, and wherein the shaft gear
that slidesalonga lengthof thecontrol shaft; and
an expandable and contractable scissor me-
chanism arranged within one of the first and
second rails and connected to an end of the
plurality of louver assemblies, wherein the scis-
sor mechanism is configured to cause forward
and rearward longitudinalmovement of the plur-
ality of louver assemblies along the first and
second rails, wherein a longitudinal separation
between the louver assemblies is adjustable
responsively to expansion and contraction of
the scissor mechanism, and wherein each lou-
ver assembly is rotatably connected to the scis-
sor mechanism such that said each louver as-
sembly is rotatable relative to the first and sec-
ond rails about a respective rotation axis ar-
ranged in the transverse direction.
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