IMPROVEMENTSTO STACKING PANEL SHUTTER DOORS

FIELD OF THE INVENTION

The present invention relates to an improved stacganel shutter door, in particular to a

torsion spring counter balancing mechanism foaakshg panel shutter door.

BACKGROUND ART KNOWN TO THE APPLICANT

A stacking panel shutter door consists of multgder panels spanning the entire door width
that are stacked one on top of the other whenltb#es is in the closed position. When such
a door shutter is actuated to open, the panelsiced within opposed guide members are
lifted upwards, detach from each other and upoadhieg the top of the guide members that
they are travelling on, they change direction amdtlen collected in a stacked face-to-face
relationship in a console. An example of such akstg panel shutter door is described in
Singapore patent application number SG10201403 &fslnter alia, shows an operating
mechanism comprising an arrangement of sprockdtedi by lifting chains and powered by
a motor.

As any particular set of the door panels are likelpe relatively large in size and constructed
of a variety of materials (which may include glasksgy can be quite heavy which will
require a motor with a particularly large liftingmacity to lift each of the panels. Such a

motor has to be large in size and in reality theés/mot be practical or even available.

Accordingly, to assist in lifting the load and thnesluce the need for a large motor, a
common solution is to incorporate a counter-balasystem. Counter-balancing systems
for stacking panel shutter doors that are widelgeuare those that employ torsion springs
such as the one described in PCT/SG2015/000132et#mwthe construction of the springs
themselves needs to be sized according to the wittitheight of the door shutter as well as
the weight of the door panels.

When these parameters get larger, there will bstcaints in the design of the torsion
springs. For example, if the height of the doorttgrus particularly high, the springs will

need to make more turns to accommodate the lormel tof the door panel and thus the or



each spring employed will need to be longer in flenglowever, since the space available to
accommodate the or each spring length will be &dhiby the width of the door, there may be
insufficient space to accommodate the or each gpréeded as a counter balance against the

door panel weight.

Accordingly, in order to keep the same sized matas,an object of the present invention to
try and alleviate the aforementioned problem thiotlng provision of an improved counter-

balancing system for a stacking panel shutter ttatremploys one or more torsion springs.

STATEMENTSOF THE INVENTION

With the foregoing in view, the invention, althougimbodied in several different aspects, is

so linked as to form part of a single general irtivenconcept.

Accordingly, the invention in one aspect residexadty in a torsion spring counter balancing

mechanism for a stacking panel shutter door, whyereb

a) one end of the or each torsion spring is fixabla tlrive transmission shaft of the
stacking panel shutter door, the drive transmisskaft being adapted to raise and
lower the or each shutter of the stacking panettehdoor; and

b) the other end of the or each torsion spring ishiiédo a separate rotatable member of

the stacking panel shutter door;

and whereby the mechanism is provided with meaaptad to enable both the drive
transmission shaft and the rotatable member &gptiuring opening and closing of the
stacking panel shutter door, in such a manner eause respective ends of the or each

torsion spring to travel at different speeds dutimgopening and closing sequence.

This arrangement will meet the object of the ini@nas it will reduce the number of
complete rotations that the or each torsion spaiigheed to make for a given distance of
translational travel, (i.e. door height) of a shutfThe reduced number of turns is achieved by
the drive transmission shaft and the separateatdtatmember (i.e. both ends of the or each
torsion spring) rotating, in tandem in the samedtion at different rates. Thus, the or each

torsion spring will make less turns than the separ@atable member as opposed to the



conventional counterbalancing design where theédrspring will make the same number of
turns as the rotatable member, enabling the tosoimg-length requirement to be reduced.
Put succinctly, if the torsion spring needs to migles turns, it does not need to be as long,
enabling the spring lengths to be kept as shqgubasible so that sufficient numbers of

springs (if more than one is required) can bedittéthin the space of the door width.

Preferably, the respective ends of the torsiomgpaire located at radii of different lengths
measured from the centre of the drive transmissiarit

Preferably, the rotatable member is concentric ighdrive transmission shaft. Such an
arrangement is likely to reduce the degree of cerigl associated with the manufacture and

operation of such an arrangement.

Preferably, the separate rotatable member is @ircalshape. In such form, the radius of the

drive transmission shaft and the separate rotatablaber are different.

The rotatable member may be a band or short tubegwhich preferably surrounds the
drive transmission shaft if only a single torsigmiisg is going to be used as a counterbalance
in the mechanism. However, if multiple torsion sge are going to be used, preferably, the
rotatable member is a drive transmission barrettwkurrounds the drive transmission shaft.
Such a barrel will extend for substantially theireniength of the drive transmission shatft.
Irrespective of what type of rotatable member edysn such form, the mechanism further

comprises:

a first sprocket operatively connected to the dime@smission shaft;

a second sprocket operatively connected to théatdtamember;

wherein the first and second sprockets are opetgtilmked in a sequence (train).

In such form, the first sprocket is of a differsize to the second sprocket. This size

differential will enable the rate of rotation ofthotatable member relative to the

transmission shaft to be different (and variableeteling on the size of the sprocket.



The arrangement of the sprockets are such thatafeego sized and shaped as to enable the
drive transmission shaft to make a fraction of tama relative to the drive transmission

barrel when the stacking panel shutter door igigration.

Preferably, this fraction is a half the numberwhs relative to the drive transmission barrel
when the stacking panel shutter door is in opematioless. Half is particularly advantageous

as a halving is a convenient way of calculatingtdrque in the spring design used.

Preferably, the drive transmission shaft and tipausde rotatable member may be
independently operable. This enables an additiomaiber of turns to be added or subtracted
to the torsion springs so that the torsion sprimgnter balancing mechanism can be adjusted
for different door sizes.

The invention in another aspect resides broadyystacking panel shutter door incorporating
a torsion spring counter balancing mechanism asifegge hereinabove, and in such form, the

invention includes within its scope, a stackinggdanutter door as specified hereinabove.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be more readilyamtbod and put into practical effect,

reference will now be made to the accompanyingtstafedrawings wherein:

Fig 1 is an isometric partial cut-away view of vieivone embodiment of a torsion spring
counter balancing mechanism fitted to a stackimgepshutter door employing a sprocket

and chain mechanism, the cut-away exposing thetosprings;

Fig 2 is an isometric cut-away view of part of #rabodiment shown in Fig 1;

Fig 3 is an isometric partial cut-away view of pafrthe embodiment shown in Fig 1

detailing the sprocket and chain assembly whicmotalearly be seen in Fig 1;

Fig 4 uses the isometric cut-away view of parthef émbodiment shown in Fig 1 to detalil
those parts of the torsion spring counter balangieghanism which, when in operation,

travel at full speed and those parts relativelyakpey which travel at a fraction of full speed.



DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig 1 shows a chain and sprocket torsion springhasbalancing mechanism forming part of
a stacking panel shutter door which is generafigresced 10. Sandwiched between and
fitted to opposed proximal 11 and distal 12 casseatt shutter end plates 11,12, is a drive
transmission shaft 13 and wound around shaft 12 @adr of torsion springs 14. One end of
each torsion spring 14 is fixed to the outer cirtenence of the drive transmission shaft 13,
and the other end of the torsion spring is fixed separate rotatable member 15 in the form
of an elongate circular drive transmission bargetHat is concentric with, is independently

rotatable of, and substantially completely overtles entirety of shaft 13.

On the outermost face of the proximal plate 11 ieehanism 10 is provided with a sprocket
16, of diameter ‘D’ which is concentric with anaédi to shaft 13 and located elsewhere on
the outermost face of the proximal plate 11, i®abie sprocket 17 of diameter ‘D/2’ which

is fitted to transmission shaft 9 and operativalgrected to barrel 15. Sprocket 16 and the
first sprocket of the double sprocket 17, are operly linked in a sequence (train) by

transmission chain 18.

On the innermost face of the proximal plate 11oésted a further double sprocket 19, which
is again concentric with shaft 13 but this timeefixo sleeve 20 of barrel 15, both of these

sprockets 19 having diameter ‘D/2’:

a) the first sprocket of the double sprocket 19, pdinked in a sequence (train) by
transmission chain 21 to double sprocket 22 toaipdhe stacking and un-stacking of
the panels of the stacking panel shutter door tib@wpening and closing of the
same, the door panel lifting chain 8 being linkedhte second sprocket of double
sprocket 22; and

b) the second sprocket of the double sprocket 19gHeiked in a sequence (train) by

transmission chain 23 to the second sprocket ofithedle sprocket 17.

The innermost face of the distal plate 12 contaissnilar sized sprocket 24 opposite double
sprocket 19, but instead of it being a double dgat is a single sprocket 24 and this

sprocket 24 is linked in a sequence (train) bymalar transmission chain to that of chain 21



to a similar sprocket to that of sprocket 22 toikirty operate the stacking and un-stacking
of the panels of the stacking panel shutter doadurihg opening and closing of the same.
Also located on the innermost face of the distatell2 is an electric drive motor 26 and

sprocket 24 and electric drive motor 26 are linkgdirive chain 25.

The sprocket 16 thus forms part of a drive arraregerto turn it in the same direction as the
barrel 15 and in so doing, shaft 13 will be turimethe same direction in tandem with barrel
15.The sprocket 16 is sized (D) such that it will tatrapproximately half the speed of the
barrel 15 (D/2). This will result in the torsionrs@s 14 making half the number of turns

compared to the barrel 15.

From a combination of Fig 1 and Fig 3, it can bensthat shaft 13 and barrel 15 are only
linked by transmission chain 18. If chain 18 imoxed, shaft 13 and barrel 15 may be
turned independently. The removal of chain 18 anl&ble shaft 13 and barrel 15 to be
independently operable so that it is possible tb@deduce one or two spring turns that may
be required to suit a given door height. To de,tbhain 18 is first removed with the stacking
panel shutter door 10 in the open position (whigans the torsion springs 14 are at their rest
position and not wound up). Using a turning batted into an aperture (not illustrated) in
shaft 13, shaft 13 is manually rotated to add duce one turn. Holding shaft 13 in this
position, chain 18 is then re-attached. The efateis that the door will start operating with
springs already with one turn added or subtradais will enable the chain and sprocket
torsion spring counter balancing mechanism fornpiag of a stacking panel shutter door 10
to be adjusted for each door height as each dftdeking panel shutter doors are usually
custom made to fit a particular doorway as doorwayse in all shapes and sizes, there
being no ‘industry standard’ in terms of door sigeeach industry has its own different

requirements.

In use, when the drive motor is turned on, spro&keivhich rotates shaft 13, is driven by
double sprocket 17 which is in turn rotates in &anadvith barrel 15. As sprocket 16 is sized
to turn shaft 13 at about half the speed of bdrsekhe result is that while barrel 15 is turning
to wind up both of the torsion springs 14, shaft 13 is tugreimultaneously tanwind the
torsion springs 14 at about half the speed, thpsoxpmately half neutralizing the turning

effects of barrel 15.



This means that if barrel 15 makes 20 turns, st&ftill make only 10 turns. The torsion
springs 14 will therefore also be making only Lhgy but will be winding up to produce
torque in the process. As the number of turnsdhgdn springs 14 need to make are about
half those of a conventional torsion spring coubtdancing mechanism forming part of a
stacking panel shutter door, each torsion springn 1de present invention can be shorter in

length by about half when compared with a converionechanism.

The benefits of the present invention may be sumapeas follows:

a) more springs for a given door width can be fitteddal means that the load can be
shared amongst more springs enabling lighter-dedigand thus cheaper) springs to
be used. In addition, this arrangement will provadgreater flexibility in the selection
of spring sizes and quantities to suit a given desight;

b) asthe standard torsion spring is built to make notertban 12 turns, if more turns
than that are required, such springs would haveta custom-made adding to the
cost and a manufacturer may not be able to be fthatchas the capability to make
such springs, or even want to make them, thusréeept invention frees the
Applicant from the 12 turn constraint as well as thaximum workable weight of the

door panels, thus limiting the types of materiakst twve can used on the door.

For the avoidance of doubt, the barrel 15 in alfigs show various parts of the barrel 15

cutaway or otherwise removed, such cutaway or remi@ortions do not exist in reality and
are purely present in the Figs to illustrate thsitm springs 14 and the drive transmission

shaft 13 more clearly.



CLAIMS

1. A torsion spring counter balancing mechanism fstagking panel shutter door, wherein

a) one end of the or each torsion spring is fixabla tlrive transmission shaft of the
stacking panel shutter door, the drive transmisskaft being adapted to raise and
lower the or each shutter of the stacking panettehdoor; and

b) the other end of the or each torsion spring ishiiédo a separate rotatable member of
the stacking panel shutter door;

and whereby the mechanism is provided with meaaptad to enable both the drive
transmission shaft and the rotatable member &aptiuring opening and closing of the
stacking panel shutter door, in such a manner eause respective ends of the or each

torsion spring to travel at different speeds dutimgopening and closing sequence.

2. The mechanism as claimed in claim 1, whereirreéspective ends of the torsion spring are

located at radii of different lengths measured fitbm centre of the drive transmission shaft.

3. The mechanism as claimed in claim 1 or claimlZerein the drive transmission shaft and
the rotatable member rotate at different ratesnduppening and closing of the stacking panel
shutter door.

4. The mechanism as claimed in any one of the giegeslaims, wherein the separate

rotatable member is concentric with the drive traission shaft.

5. The mechanism as claimed in any one of the giegelaims, wherein the separate

rotatable member is circular in shape.

6. The mechanism as claimed in claim 5, whereirdkeus of the drive transmission shaft

and the separate rotatable member are different.

7. The mechanism as claimed in any one of the diegelaims, wherein the separate

rotatable member is a drive transmission barretiwBsurrounds the drive transmission shaft.



8. The mechanism as claimed in any one of the giegelaims, wherein the mechanism

further comprises:

a first sprocket operatively connected to the dime@smission shaft;

a second sprocket operatively connected to théatdamember;

wherein the first and second sprockets are opetgtilmked in a sequence (train).

9. The mechanism as claimed in claim 8, whereirfiteesprocket is of a different size to the

second sprocket.

10. The mechanism as claimed in claim 8 or clainvi®rein the sprockets are so sized and
shaped as to enable the drive transmission shafat@ half or a fraction of the number of
turns relative to the drive transmission barrel mtiee stacking panel shutter door is in

operation.

11. The mechanism as claimed in any one of theegdieg claims, wherein the drive

transmission shaft and the separate rotatable nramdnebe independently operable.

12. A stacking panel shutter door incorporatingraion spring counter balancing mechanism

as claimed in any one of the preceding claims.

13. A building incorporating a stacking panel sbuttoor as claimed in claim 12.



