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ar to devices for closing apertures in rooms of building
'ormed by interconnected panels the end faces of which

are accommodated 1n L-shaped guides. A hollow cylindrical shaft 1s mounted on the top part of the gate 1n end sup-
porting brackets. The shaft 1s provided with rope barrels which are secured on the ends thereof by means of adapters.
The ropes are connected to the lower and/or top panel of the gate. Torsion mechanisms with torsional springs are put
onto the driving shaft at the ends thereof. The driving shaft 1s provided with a keyslot where the barrel adapters are at-
tached. The cross-section of the shaft i the middle part thereot 1s octagonal. The torsion angle of the keyslot making

use of the highly strength octagonal shaft in the structure.
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1t possible to uniformly tension the ropes while the gate motion 1s equal to or less than 10° along the entire length of
the torsion mechanmism, and a bending deflection between any two supporting points of the shaft 1s equal to or less
than 1/600 of the torsion mechanism length. The mvention makes 1t possible to increase the reliability owing to the

MEe OTHOCHUTCS K OOJAaCTH CTPOUTEIBCTBA, 4 MMCHHO: K YCTPOMCTBAM JUISI IEPCKPBLITHS
DOUTEIILHBIX KOHCTPYKIIUN. CEKITMOHHBIC BOPOTA COJICPKAT
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GQ, GW, ML, MR, NE, SN, TD, TG). —  C OMYEMOM O MENCOYHAPOOHOM noucke (cmamos 21.3)

[IOJJOTHO M3 MIAPHUPHO COCAUHCHHBIX MEKIY COOOM IIaHEIICH, TOPIBLI KOTOPHIX pa3MEIleHbl B I'-00pa3HBIX
HAIIPABIAIOINX. B BEpXHEH YacTh BOPOT YCTAHOBIICH IIOJBIM IWIHMHAPHUYCCKHUH BaJl B KOHIEBBIX OIIOPHBIX
KpOHINTEHHAaX. Bal CHaOXKEH 3aKpCIUICHHBIMHU II0 €r0 KOHIIAM IIOCPEACTBOM aJallTepoB OapadaHaMU JJISI TPOCOB.
Tpochl COEAUHEHBI ¢ HMKHECH H/HIIM BEPXHEU IAHEIbI0 BOPOT. TOPCHOHHBIC MEXAaHM3MEL C IIPY:KHHAMHU KPYUYCHU
OHCTHl HA IPUBOJHOUN B IO €ro KOHIaM. IIpHBOAHON BaJl UMEET IIIIOHOYHBIN a3 B MECTaX KPEIUICHU agallTepOB
UId 0apa0aHOB. B momepeuHOM CCUCHUH B CPEAHEH YacTH Ball BBINOJIHEH OKTAarOHAILHBIM. YTOJI CKPYUYHMBAHUS
IIIIOHOYHOI'0O I1a3a JjId 00€CICUCHU PABHOMEPHOCTH HATSDKECHHUS TPOCOB IIPU ABHUXKCHHH BOPOT HE IpeBhImacT 10°
Ha BCCH JJIMHE TOPCHOHHOT'O MEXAaHHU3Ma, a IIPOTrH0 MEXKY ABYMS JIFOOBIMHU OIIOPHBIMHU TOUKaMHU Bajla He 0osee 1/600
JUINHBI TOPCHOHHOI'O MexXaHu3Ma. HM300peTcHHE MO3BOJIUT IIOBBICUTH HAJACKHOCTH IIYIEM IIPUMCHCHHUSA B
KOHCTPYKIIUM TOPCHOHHOI'O0 MEXaHU3Ma OKTarOHAJILHOI'O Bajla, 00JIaarolIero BLICOKOU s KECTKOCTHIO
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A SECTIONAL GATE
Pertinent Art

The investment relates to the field of construction, and specifically to devices that provide covering of

openings to premises of building structures.

Prior Art

Known is the sectional gate comprising a curtain of pivotally connected panels the butt ends of which
are located in L-shaped guides, wherein the top panel is pivotally connected with a lead screw attached
to a drawbar that is perpendicular to the panel plane (US No. 508094, 1992). Such sectional gate
design requires increasing the height of the structure in which opening the gate is installed; also, the off-
center transmission of load on the drawbar leads to increased wear of the “lead screw — nut” pair, and

the lift speed of such gate is low.

Also known is the sectional gate design comprising pivotally connected panels, L-shaped guides and a

drive for moving the panels, with a rope drum installed at the shaft end and connected to a ratchet-and-
pawl mechanism (CN 1646785, 2005).

Also known is the sectional gate comprising a curtain of pivotally connected panels the butt ends of
which are located in vertical or horizontal guides, and the drive shaft located in the upper area of the
gate, with torsion springs placed symmetrically on it, is connected to rope drums, wherein on the drive
side a drum has two sections — one section is used for winding the rope branch, and the rope is
unwound from the other section (US No. 4472910, 1984,

The closest among the known gates is the sectional gate comprising a curtain of pivotally connected

panels the butt ends of which are located in vertical or horizontal guides, and a hollow shaft parallel to
the panels planes, located in the gate upper section, supported by brackets and connected to the drive
comprises rope drums connected to the gate lower panel and torsion springs installed at the drive shaft
ends and attached to half-clutches (application PCT WO 99/64706, 1999).

In known sectional gates, one of the main problems occurring during operation — shaft deflection due to
springs weight, and sagging of the springs themselves — has not been solved. The deformation leads to
friction. which leads to substantial increase of the force for opening or closing the gate curtain, as well

as to heavy wear of the mechanism itself.
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Disclosure of Invention

The technical objective of the proposed solution is to improve reliability of the sectional gate by using in
the design of the torsion mechanism an octagonal shaft that has high rigidity. The higher strength anad
rigidity of an octagonal shaft compared to the traditional designs eliminates its sagging even in wide
openings and hence eliminates the use of intermediate support brackets and of sleeve couplings, the
need to install a steel pipe in cases of high and vertical lift with the shatft in the low position, and
installation of a system of holding brackets in the case of low lift of the drum in the rear; it reduces the

installation time and eliminates the need to assemble the torsion mechanism at high elevation.

In addition, the proposed design of the torsion mechanism can be completely assembled both in the
factory and during installation, so that torsion springs, devices for protecting the springs from breaking
off, and drums with ropes are installed on the shaft. This considerably improves the safety of installation,
makes it possible to accurately level the shaft with springs regardless of the lift curvature and lintel
unevenness, eliminates tying in the torsion mechanism to the system of guides, which makes it possible
to adjust both the torsion mechanism and guides independently of each other, and eliminates

modification of the opening on-site in order to attach additional brackets and springs.

The stated technical objective is achieved by the fact that the sectional gate comprises a curtain of
pivotally connected panels the butt ends of which are located in L-shaped guides, and also a shatt
which is parallel to the panels planes, located in the gate upper section, supported by end support
brackets, connected to the drive and has rope drums attached to its ends by means of adapters, the
ropes being connected to the gate bottom panel, and torsion mechanisms with torsion springs that are
installed on the drive shaft at its ends, one end of each spring being attached to the shaft, wherein the
drive shaft is solid [sic] and has a round cross-section and key slots in the areas where drum adapters
are attached, and the shaft middle part has an octagonal cross-section made of cold rolled steel. Herein,
in order to ensure uniform tension of ropes during the gate movement the key slot torsion angle does
not exceed 10° along the entire length of the torsion mechanism, and the deflection between any two
shaft support points does not exceed 1/600 of the length of the torsion mechanism. In addition, the drive
shaft attachment to the walls is done by means of no more than two brackets with groups of bearings in
order to ensure their alignment during the shaft rotation. The octagonal part of the shaft can be made
composite along its length and have a sleeve coupling formed by two or four sheet metal pieces joined
with each other at their flanged sections by means of threaded joints, and at least one section of each
piece adjacent to the shaft is connected to the shaft in the zone between the flanges by means of

threaded joints. Herein, the sectional gate is equipped with end support brackets for the rear position of
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the shaft; each bracket has two places for attaching it to the ceiling that are turned 90° relative to each
other to ensure distribution of acting lateral and longitudinal loads. The torsion mechanism is completely
installed on end support brackets, with safety devices attached to them, wherein each end support
bracket has several fixed positions for shaft attachment. The sectional gate is equipped with end
support brackets for the front position of the shaft, and in order to ensure their attachment in a place
suitable for installation, the brackets provide the possibility of free installation including their vertical or
ateral movement without moving other gate components in the process. In addition, the sectional gate
can be equipped with end support brackets for the low position of the shat, with each bracket having
load carrying capacity of at least 600 kg, with the possibility of installing them in pairs for attachment to a
multi-shaft mechanism and positioning them vertically with respect to each other while providing their
attachment to each other in the same plane using a “dovetail’-type joint, with center-to-center spacing
accurate to +1 mm. Herein, each torsion spring of the torsion mechanisms has a movable end
comprised of two parts — the end itself and a stop on the shaft which in order to reduce internal stress
and turn-to-turn friction has the capability of free movement along the shaft without turning, and the
movable end itself is secured on the stop on the shaft by means of slots accurate to % of a turn, to make
it possible to adjust the torsion mechanism for balancing the gate at any moment by changing the
number of turns to cock the spring, wherein additional securing of the movable end on the stop is

achieved with set screws which, together with engagement in the slot, precludes the possibility of the

end breaking off of the stop.

Brief Description of Drawings

Fig. 1 shows the (shipping) schematic of preliminary assembly of the octagonal shaft.

Fig. 2 shows a fragment of the octagonal shaft with a longitudinal key slot along its entire length.

Fig. 3 shows a sleeve coupling for the octagonal shaft.

Fig. 4 shows the end support bracket for the front position of the shatt.
Fig. 5 shows the end support bracket for the rear position of the shatt.
Fig. 6 shows the end support bracket for the low position of the shaft.
Fig. 7 shows the movable end.

Fig. 8 shows the movable end assembled on the shaft.
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The Best Embodiment of the Invention

The sectional gate comprises a curtain of pivotally connected panels (not shown) the butt ends of which
are located in L-shaped guides (not shown}, and also shaft 2 which is paraliel to the panels planes,
located in the gate upper section, supported by end support brackets 1 and connected to the drive.
Shaft 2 is equipped with rope drums 4 attached to its end by means of adapters 3, the ropes being
connected to the gate top and/or bottom panel. Torsion mechanisms 5 have torsion springs installed on
drive shaft 2 at its ends, with one end of each spring attached to the shaft. Drive shaft 2 is holiow and
cylindrical, and has key slot 6 in the areas where adapters for drums 4 are attached. [n the cross-section
of its middle part the shaft is octagonal and is made of cold rolled steel. In order to ensure uniform
tension of ropes during the gate movement, the torsion angle of key slot 6 does not exceed 10° along
the entire length of the torsion mechanism, and defiection between any two shaft support points does
not exceed 1/600 of the fength of the torsion mechanism. The drive shaft attachment to the walls is done
by means of no more than two brackets 1 with groups of bearings 7, in order to ensure their alignment
during the shaft rotation. The octagonal section of the shaft can be made composite along its length
(Fig. 1) and have sleeve coupling 8 formed by two or four sheet metal pieces joined with each other at
their flanged sections by means of threaded joints, and at least one section of each piece adjacent to
the shaft is connected to shaft 2 in the zone between the flanges (Fig. 3) by means of threaded joints.
Herein, the sectional gate is equipped with end supports 9 and 10 for the rear position of the shaft; each
bracket has two places for attaching it to the ceiling that are turned 90° relative to each other to ensure
distribution of acting lateral and longitudinal loads. The torsion mechanism is completely installed on
end support brackets, with safety devices 11 attached to them. Each end support bracket has several
fixed positions for shaft attachment. The sectional gate is equipped with end support brackets for the
front position of the shaft; in order to ensure their attachment in a place suitable for installation, the
brackets provide the possibility of free installation including their vertical or lateral movement without
moving other gate components in the process. In addition, the sectional gate is equipped with end
support brackets for the low position of shaft 15, with each bracket having load carrying capacity of at
least 600 kg, with the possibility of installing them in pairs for attachment to a multi-shaft mechanism
and positioning them vertically with respect to each other while providing their attachment to each other
in the same plane using a "dovetail’-type joint 12, with center-to-center spacing accurate to +1 mm.
Herein, each torsion spring of the torsion mechanisms has a movable end comprised of two parts — end
13 itself and stop 14 on the shaft which in order to reduce internal stress and turn-to-turn friction has the
capability of free movement along the shaft without turning, and movable end 13 itself is secured on
stop 14 on the shaft by means of slots accurate to % of a turn, to make it possible to adjust the torsion

mechanism for balancing the gate at any moment by changing the number of turns to cock the spring,
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wherein additional securing of the movable end on the stop is achieved with set screws which, together

with engagement in the slot, precludes the possibility of the end breaking off of the stop.

The main stages of the shaft assembly are as follows. It is necessary to place octagonal shaft 2
horizontally, place movable spring end stops 14 and plastic rings on it, and insert adapters 3 at ends of
shaft 2 so that the adapter plate wall is flush with the end of shaft 2. Then, it is necessary to mark 15 -20
mm from the edge of shaft 2 to mark the place for installation of the first line of screw components, for
instance, self-threading screws. Screw self-threading screws into shaft 2 so that they get into plate lugs
of adapter 3. Pull the first plastic ring until it stops at the self-threading screws. Mark 255-260 mm from
the edge of shaft 2 to mark the place for installation of the second line of self-threading screws. Screw
self-threading screws into octagonal shaft 2 and make sure they are in the plate of adapter 3. Move the

second plastic ring to the second line of self-threading screws.

Secure the plastic rings by means of self-threading screws 3.8x11 MI". Repeat all steps for the second
half of octagonal shaft 2 and assemble sleeve coupling 8 onto one half of octagonal shaft 2. The bracket
assembly has two places for attaching it to the ceiling that are turned 90” relative to each other, which
ensures distribution of lateral and longitudinal loads. Secure attachment of the rear measuring bar is
achieved due to two attachment points, one of which is a rectangular hole. The location of the axis of
shaft 2 with respect to the guides precludes the possibility of ropes touching the gate curtain when
opening the gate. In the end support brackets the possibility of attaching safety devices 11 Is provided,
which eliminates additional brackets needed for installing and securing the safety devices. Also, the
brackets make possible easy installation of the entire assembled torsion mechanism because after the
brackets are installed the assembled torsion mechanism is installed on them. Each bracket has several

fixed positions for attaching the shaft, which reduces the total number of end support brackets.

End support brackets for the front position of the shaft have the capability of free installation
independent of other components of the gate structure: a bracket can be moved higher, shifted

sidewise. and this will not affect operation of the torsion mechanism. So it is possible to attach a bracket

in a place suitable for installation.

Each end support bracket (Fig. 5) for the rear position of the shaft has two places for attaching it to the
ceiling that are turned 90° relative to each other, which ensures distribution of lateral and longitudinal
loads. Secure attachment of the rear measuring bar is also achieved due to two attachment points, one
of which is a rectangular hole, and the location of the shaft axis with respect to the guides precludes the

possibility of ropes touching the gate curtain when opening the gate.
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Each end support bracket (Fig. 6) for the low position of the shaft has the load carrying capacity of at
least 600 kg, so when the brackets are installed in pairs at edges of the opening the mass of the torsion
mechanism together with the gate can be as high as 2400 kg. Herein, the possibility to position the
brackets vertically with respect to each other for installation of a multi-shaft torsion mechanism is
provided - the brackets are connected with each other by means of a "dovetail’-type joint which
precludes wrong positioning and makes it possible to hold center-to-center distance accurate to 1 mm.
The spring movable end (Fig. 7 and 8) comprises two parts - the end itself and the stop on the shaft.
The step is located on the shaft and can move longitudinally but cannot turn on the shaft. This design is
used to reduce internal stress and turn-to-turn friction generated during torsion spring operation, which
makes it possible to qualitatively improve the spring characteristic. The movable end is reliably secured
on the stop by means of slots accurate to a of a turn, which makes it possible at any moment to easily
change the number of turns to cock the spring and thus to fine-tune the torsion mechanism for balancing
the gate. Additional securing of the movable end on the stop is done by set screws which, together with

engagement in the slot, eliminates the possibility of the end breaking off of the stop.

Industrial Utility

The proposed design is characterized by high reliability and strength, and eliminates the need for using

intermediate support brackets in the case of wide gate openings.

In addition, the design is very safe during installation and accurate when assembling.



CA 02729039 2013-04-22

CLAIMS

1. A sectional gate comprising a curtain of pivotally connected panels, the panels having butt ends
located in L-shaped guides, and a shaft which is parallel to the panels planes, the shaft being mounted
in an upper section of the gate, the shaft being connected to a drive and having rope drums attached to
its ends by means of adapters, the ropes being connected to a bottom of the gate and/or upper panel,
and torsion mechanisms with torsion springs that are installed on the shatft at its ends, one end of each
spring being attached to the shaft, wherein the shaft is hollow, cylindrical and has key slots in the areas
where the adapters are attached, and the shaft has a middle part that has an octagonal cross-section

and made of cold rolled steel, wherein deflection between any two shaft support points does not exceed

11600 of the length of the torsion mechanism.

2. The sectional gate per claim 1, distinctive in that in order to ensure an even rope tension during the

gate movement the key slot torsion angle does not exceed 10° along the entire length of the torsion

mechanism.

3. The sectional gate per claim 1, distinctive in that the shaft attachment to the walls is done by means
of no more than two brackets with groups of bearings in order to ensure their alignment during the shaft

rotation.

4. The sectional gate per claim 1, distinctive in that the octagonal middle part of the shaft is made
composite along its length and has a sleeve coupling formed by two or four sheet metal pieces joined
with each other at their flanged sections by means of threaded joints, and at least one section of each
piece adjacent to the shaft is connected to the shaft in the zone between the flanges by means of

threaded joints.

5. The sectional gate per claim 1, distinctive in that it is equipped with end support brackets for the rear
position of the shaft, and each bracket has two places for attaching it to the ceiling that are turned 90°

relative to each other to ensure distribution of acting lateral and longitudinal loads.

0. The sectional gate per claim 5, distinctive in that the torsion mechanism is completely installed on the
end support brackets, with safety devices attached to them, wherein each end support bracket has

several fixed positions for shaft attachment.

/. The sectional gate per claim 1, distinctive in that it is equipped with end support brackets for the front
position of the shaft, and in order to ensure their attachment in a place suitable for installation the
brackets provide the possibility of free installation including their vertical or [ateral movement without

moving other gate components in the process.
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8. The sectional gate per claim 1, distinctive in that it is equipped with end support brackets for holding
the shatt in a low position, with each bracket having load carrying capacity of at least 600 kg, with the
possibility of installing them in pairs for attachment to a multi-shaft mechanism and positioning them
vertically with respect to each other while providing their attachment to each other in the same plane

using a "dovetail’-type joint, with center-to-center spacing accurate to £1 mm.

9. The sectional gate per claim 1, distinctive in that each torsion spring of the torsion mechanisms has a
movable end comprised of two parts — the end itself and a stop on the shaft - which in order to reduce
internal stress and turn-to-turn friction has the capability of free movement along the shaft without
turning, and the movable end itself is secured on the stop on the shaft by means of slots accurate to %
of a turn, to make it possible to adjust the torsion mechanism for balancing the gate at any moment by
changing the number of tums to cock the spring, wherein additional securing of the movable end on the
stop I1s achieved with set screws which, together with engagement in the slot, precludes the possibility of

the end breaking off of the stop.
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Fig. S5
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Fig. 6
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Fig. '/
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