2004 PAPER P3
SAMPLE SCRIPT A

This script has been supplied by the JEB as an example of an answer which achieved a pass in
the relevant paper. It is not to be taken as a "model answer", nor is there any indication of the
mark awarded to the answer. The script is a transcript of the handwritten answer provided by
the candidate, with no alterations, other than in the formatting, such as the emboldening of
headings and italicism of case references, to improve readability.

Title: A Suspension Device.

Field of the I nvention:

The invention relates to sugpension devices, and in particular to self-locking rotary suspension devices.
Background to the I nvention:

Susgpension devices are widdly used in a whole range of industries and activities. One of the most
common devicesisthetraditiond pulley sysem. Pulleys may be a smple drum around which arope
can be coiled and moved, and may further comprise a frame to facilitate their attachment to another
object.

One problem associated withasmple pulley isthe lack of an integra locking means by which rotetion
of the pulley whedl may be prevented. Therefore when aload is suspended by arope passing over a
pulley, it is usudly necessary to secure the ropeto anearby cleat or hook, for example. Theadternative
isto rely on frictiond forces betweentheropeand pulley which may beinsufficient. Evenwhenfriction
is sufficient, it would be desrable to lock the motion of the pulley.

A particular domestic gpplication of pulley type suspenson systemsis for supporting hanging baskets
used for flowers. Due to the weight of afilled basket, it is dedrable to have a sugpension means that
alowslowering and raising of the basket whilst having amechanismto prevent the basket from dropping
if accidentally released.

Summary of the I nvention:

According to afirst agpect of the invention there is provided [Clam 1]

Preferably, [feature of claim 2]

Preferably, [feature of clam 3.

The invention therefore provides a Smple rotary suspension device with integrd locking mechanism
which may lock under the weight of aload and may smilarly be unlocked by raising the load to lessen

the weight. Thelocking mechaniamisthussdf locking on rdeasing under gravity. Assuch, theinvention
may be adapted to existing suspension devices such as pulleys.



Preferably, [feature of clam 4].

Anindexed locking means providesaseries of discretelocking positionswhich maybewidely or closdy
spaced.

Preferably, [feature of clam 5].

Ratchet mechanismsfor indexing motion would be gpparent to the skilled man. However, itispreferred
that [feature of clam 6], particularly when [feature of clam 7).

A disc based ratchet shares the symmetry of the drum, and may be attached thereto. Typicaly the
pivoted pawl would then be attached to the frame, and would drop under gravity to lock the drum.

Inorder to providea* saf-return” mechanism, itispreferred that [feature of claim 8], whichispreferably
achieved by meansof acircular oring. By biasing the drum againgt one (unwinding) direction, the drum
will berotated in the other (winding) direction when theweight isreduced. Thismay providethedesred
“sdf-rdeasg’ of the locking means when the weight is raised.

According to another aspect of the invention the suspension device further comprises [feature of clam
12].

The provision of anintegra suspension member, such aband coiled around the drum, negatesthe need
for a separate means, such asrope or string. With the band secured to the device at one end it may
exhibit a self-recoiling action under the bias means as the weight is raised.

Detailed Description:

Embodiments of theinvention will now be described in more detail with referenceto thefiguresinwhich:
Figure 1 shows a perspective view of arotating suspension device according to the present invention.
Figure 2 shows a plan view of the device from one side without the casing.

Figure 3 shows a plan view of the device from the other sde without the casing.

Figure 4 shows aside view of the device shown in Figures 2 and 3 and,

Figures 5A to 5D show the action of the ratchet and pawl locking mechanism.

Figure 1 shows an externd view of asuspension device 10 comprising acasing 11 of two hafs 12, 13.
A suspension eye 14 is provided at the top of the casing for suspending the device from an object and
amounting eye 15 is provided a the bottom of aband protruding from the casing.

The band 16 ismore clearly seenin Figure 2 where one haf of the casing has been removed. Thefree

end of the band with the mounting eye 15 protrudes from the casing whilst the bulk of the band 16 is
coiled around adrum 17 which is rotatably mounted on aboss 19 attached to the casing half 12. The



inner end of the band 18 is secured to the boss 19 by aloop. A pivoted pawl 20 isdso visble and will
be described in the following.

Figure 3 shows the suspension device from the other sde view. The pawl 20 mounted on pivot 21 is
more easily seen. Alsovighleisasarated disc 22 attached to the backplate 23 of thedrum. The edge
of the disc 22 is serrated to provide a series of notches 24 around its periphery interspersed with a
corresponding number of lobes 25. Thelobes 25 have aheight which increasesradiadly in thewinding
direction 90. Findly, acoiled circular spring 26 isaso visible adjacent and attached to the disc a one
end and totheboss 19 at the other. The various components may also be seen clearly inrelationto one
another in the Sde view of Fig 4.

In use, a weight is supported from the mounting eyelet 15 and the device is suspended via the
suspension eye 14. The band 16 may not unravel when the pawl 20islocated in anotch 24, as shown
in Figure 5A.

However, if the weight islifted, the oring 26 causesthedrum 17 and disc 22 to rotate in the unwinding
direction 90, asillustrated in Figure 5B. The pivoted pawl then rides up the edge of the notch 24 to rest
againg alobe 25.

If the weight is then lowered, the pawl 20 drops towards the notch 24, as shown in Figure 5C.
However, if the speed of rotation is sufficiently high, the pawl does not have time to drop under gravity
back into the notch 24 as the disc moves in the unwinding direction 91. Ingtead, the pawl fals against
the lobe 25, which hasasmdler radia height at this point to ensure thet it catches the pawl. Under
further rotation the pawl tracks aong the lobe 25 risng in height. Thus the weight may be lowered
without the pawl locking, but insteed describing an oscillatory motion.

Once the weight is reduces by hold it a a given height, the pawl will lock in the nearest notch under
action of the return spring, thus safely locking. (Fig 5A).

In this way a weight may be safdy raised and lowered, for example a hanging basket. Other
gpplications one of course possible.

CLAIMS:

1. A suspension device comprising a frame, a drums rotatable relative to the frame; and integra
releasable locking means for preventing rotation of the drum relative to the frame, in use, a
member for supporting aweight disposed around at least an arc of the periphery of the drum.

2. A suspension device according to clam 1, wherein therel easablel ocking meanslocks by action
of the suspended weight under gravity.

3. A suspension device according to claim 1 or claim 2, wherein the releasable locking meansis
released by raising the suspended weight.

4, A suspension device according to any preceding clam, wherein the releasable locking means
isindexed.



10.

11.

12.

13.

14.

15.

16.

A suspension device according to clam 4, wherein the releasable locking means comprises a
ratchet.

A suspension device according to claim 5, wherein the ratchet comprises adisc having at least
one notch and alocking member for engaging the notch.

A suspension device according to clam 6, wherein the locking member comprises a pivotdly
mounted pawl.

A suspension device according to claim 6 or claim 7, wherein alobe between adjacent notches
isof increesng radid height dong its length.

A suspension device according to any preceding clam, further comprising reslient biasng
means for biasng the drum rotationdly relative to the frame.

A suspension device according to clam 9, wherein the resilient biasing meansis a spring.

A suspension device according to clam 10, wherein the spring is a spird spring..

A suspension deviceaccording to any preceding claim, further comprising anintegra suspension
member for supporting aweight, the member digposed around at least an arc of the periphery
of the drum and secured at one end to a boss on which the drum rotates.

A suspension device according to claim 12, wherein the suspension member is a band.

A suspension device according to claim 12 or cdlam 13, wherein the suspenson member is
formed from plagtic.

A suspensiondevice, according to any of dlams 12 to 14, wherein afree end of the suspension
member includes an eyelet.

A suspension device comprising a frame; a drum rotatable relative to the frame, releasable
locking means for preventing rotation of the drum reative to the frame, and, an integra
suspensionmember for supporting aweight, the member disposed around at least an arc of the
periphery of the drum and secured at one end to a boss on which the drum rotates.

There follow 3 pages of drawings
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2004 PAPER P3
SAMPLE SCRIPT B

This script has been supplied by the JEB as an example of an answer which achieved a pass in
the relevant paper. It is not to be taken as a "model answer", nor is there any indication of the
mark awarded to the answer. The script is a transcript of the handwritten answer provided by
the candidate, with no alterations, other than in the formatting, such as the emboldening of
headings and italicism of case references, to improve readability

Raising and lowering device

The present invention relates to a device for raising, lowering and suspending aload. The invention
relaes particularly to the raising, lowering and suspending of a hanging basket.

In the gardening industry, hanging baskets are a popular product. Hanging baskets are typicdly
suspended some distance off the ground and aretypicdly filled with soil and flowersor herbs. Hanging
baskets comeinavariety of different Szes, and thelarger ones, whenfilled with soil can berather heavy.
Hanging baskets may be attached to the side of a house or to some other framework.

Hanging baskets other require regular watering. To water a hanging basket, the user must elther raise
the watering can high enough to reach the basket, or take the basket down to water it. Many people
ba ance unsteedily on chairs or ladders in order to reach their hanging baskets. Also, the ederly and
the infirm may find it difficult to climb up or to raise awatering canabovetheir head. Taking ahanging
basket down can be awkward if the basket islarge or heavy and putting it back up can be even more
difficult.

One solution to this problem is to provide an dongate hose fitting which is attached to an ordinary
garden hose and direct water up into the baskets. However, users find thisinconvenient as it requires
the use of the hose and connecting the extenson to the hose. It isalot of effort if only a smal number
of baskets need watering.

Another solutionisto provide asystem of pipeswhich take the water directly to the basketswhen atap
isturned on. Ingdling such a system is expengve and not eedly upgraded if more baskets are put up.

Pulley system have been employed in the past to provide away of lowering the basket for watering and
rasing it up again afterwards. However, these pulley systems tend to be expensive and are prone to
jamming if the ropes become twisted. Such systems can dso be difficult to set up. With such apulley
system, once the basket is raised to the chosen height, the rope must be secured in some way to stop
the basket from falling back down. For example, the rope can be tied to a cleat or hook onanearby
wadl. Thesefixings can be unsgghtly and are aso proneto failure; if the rope becomes loose or are not
properly secured, the basket can fall down. Asmentioned above, baskets can be at condgderate weight
and this could be rather dangerous.

Inlight of the problems of the above systems, the invention provides adevice for raising, lowering and



suspending a load, the device comprising: a rotatable drum; a biasng means for rotatably biasing the
druminadirection of raisng theload; alength of cord or strapping having oneend for ataching theload
and the other end attached to the rotatable drum; and arestricting means which preventsrotation of the
drum in the direction of lowering the load below a certain speed of rotation, but permits the rotation of
the drum in the direction of lowering the load above said speed of rotation.

Accordingly, when aload, such asahanging basket is attached to the end of the cord or Strapping, and
the device isfixed to abracket or the like (e.g. a bracket suitable for an ordinary basket), the load can
be raised up, with the help of the biasing means, to adesired position and then carefully lowered, below
the certain speed of rotation, so that the rotation restricting means prevents any further rotation. The
load will remain suspended at this height.

If the load is to be lowered, the user needsto support theweight of theload with the help of the biasing
means, and then cause the load to drop such that the drum rotates faster than the certain rotationa
speed and the rotation restricting means does not prevent the rotation.

When the load attains a new desired height, it is once again dowed by the user until the rotation
restricting means prevents any further lowering. Preferably, the rotation restricting means comprisesa
ratchet disc fixed coaxidly to the drum and having at least one notch in its circumference, and a pawl
for engaging the or one of the notchesto prevent rotation at the drum, wherein the radius of the disc at
one sde of the or each notch is greater than theradius at the other side of the or each notch, so that the
pawl will engage the or one of the notchsif the disc isrotated below the certain speed, but will skip over
the notch or notchesif the discisrotated above the certain speed. In such an arrangement, any number
of notches may be used, by in a preferred embodiment, four notches are provided, equally spaced
around the circumference of the disc.

More preferadly, the radius of the disc gradudly increases from the smdler Sde of the notch to the
larger Sde of the next notch. With thisarrangement, the pawl isgradudly raised asthe disc rotates past
it until it is above the larger edge of the next notch.

The pivot may be pivotaly moved above the ratchet disc and is raised by the increasing radius of the
disc when it isrotated and fals back down under gravity. Thisarrangement is beneficia asno biasing
force needs to be gpplied to the pawl.

Thedeviceispreferably housed in ahousing having centra boss on which thedrumisrotatably mounted
and having ahole a alower end thereof for the cord or strgpping and fixing means a an upper end
thereof for fixing the device to a bracket.

As discussed above, such a bracket may be fixed to the Sde of a house or to some other frame. The
device therefore does not involve the use of any other fixing means to prevent movement of the load.

In the preferred embodiment, the device is adapted for raising, lowering and suspending a hanging
basket. As mentioned above, hanging baskets come in a variety of Szes and weights. Therefore the
biasing means should preferably be chosen to provide a balance between helping the user to raise the
load, whiledlowing theload to drop fast enough to avoid the rotation restricting means from preventing
rotation.



Although the cord or strapping may be any kind of rope, cord, band, chain, etc., it is preferably aflat
band of flexible reinforced plastics.

A flat band islesslikely to get tangled when it iswound around the drum. Theflat band preferably has
an eye fixed a the load bearing end for ataching the load to. This provides an easy and convenient
attachment point.

Theinvention will now be described by way of example only, and with reference to the accompanying
drawingsin which:

Fig.lisapergpective view of adevice of an embodiment of the invention.

Hg. 2 isacross-sectiond view of the device of Fig. 1 taken pardld to the ratchet disc showing the
drum.

Fig. 3isacross-sectiond view of the device of Fig.1 through the ratchet disc.
Fig. 4 isacross-section taken through the device of Fig. 1 perpendicular to the ratchet disc.
Figs 5A — 5D show a sequence of positions of the ratchet disc and pawl of the device in use.

Figure 1 shows a perspective view of adevice 1 of an embodiment of the invention. The workings of
the device are enclosed with casing 2. The eye 11 of band 5 can be seen protruding from a hole (not
shown) of the casing.

Fig. 2 isacross section takenpardléd to theratchet disc, but showing the band 5 wound onto the drum
3. The drum 3 is mounted on central boss 4. The band 5 is fixed to the drum 3 by being inserted
through a hole in the drum and fixed around the boss 4.

Fig. 3 shows a cross-section through the ratchet disc. The ratchet disc 7 comprisesaplurdity (here4
are shown) of notches 9 each having one side of greater radius than the other Sde. The radius of the
disc 7 increases gradudly from the smal sde of one notch 9 to thelarge Side of the next notch 9 so as
to form lobes 8.

Pawl 6 is podtioned above the ratchet disc 7 and rest thereon. The pawl is shaped so astofit into one
of the notches and thus prevent rotation of the disc 7 and therefore the drum 3 to wind the disc 7 is
fixed.

A spird spring 10 is provided, whichis attached to the housing (boss 4) at one end and to the ratchet
disc 7 at the other end. The spring biasesthe disc in adirection for raising the load, whereon the pawl
actsto prevent lowering of the load.

Figure 5A shows the pawl 6 engaging in a notch 9 of the disc 7. Further rotation of the disc and
therefore further lowering of the load is restricted.



Hg. 5B showsthe pawl resting on alobe 8 of disc 7 during rotation of the discin the direction of raising
the load.

Fig. 5C shows a position of pawl 6 and disc 7 while the disc is lowering theload a high enough speed
to not prevent lowering. The pawl 6 isfdling under gravity, but it will not fal fast enough to engage the
notch 9 before the notch 9 has past and the pawl 6 will land on the short-radius sde of the notch. Thus
the disc 7 will continue to rotate and the load will continue to lower.

This pogtion isshownin Fg. 5D.

Although the above description isin relation to aratchet and pawl, it will bagppreciated that the device
need be not be so restricted and other

Claims

1. A device for raising, lowering and suspending aload, the device comprising: arotatable drum;
abiasng meansfor rotatably biasng the drum in adirection of raising the load; alength of cord
or strapping having one end for attaching to the load and the other end attached to the rotatable
drum; and arotation restricting means which prevents the rotation of the drum in the direction
of lowering the load below a certain Speed of rotation, but permits the rotation of the drum in
the direction of lowering the load above said speed of rotation.

2. A device asclamed in clam 1, wherein the rotation restricting means comprises. aratchet disc
fixed coaxidly to the drum and having at least one notch in its circumference; and a pawl for
engaging the or one of the notchesto prevent rotation of the drum, wherein theradiusof thedisc
at one Sde of the or each notch is greeter than the radius of the notch at the other side of the
or each notch, so that the pawl will engage the or one of the notchesif the disc isrotated below
the certain speed of rotation, but will dip over the notch or notchesiif the disc is rotated above
the certain speed of rotation.

3. A device as cdlamed in dam 2, wherein the radius of the disc gradualy increases from the
smaler sde of the notch to the larger Sde of the next notch.

4. A device as clamed in clam 3, wherein the pawl is pivotaly mounted above the ratchet disc
and israised by theincreasing radius of the disc when it is rotated and fals back down under

gravity.

5. A device as damed in any preceding clam, wherein the device is housed in a housing having
acentra boss on which the drumisrotatably mounted and having ahole at alower end thereof
for the cord or strgpping, and afixing means at an upper end thereof for fixing the deviceto a
bracket.

6. A device asclamed in any preceding clam, wherein the deviceis adapted for raising, lowering
and suspending a hanging basket.



7. A device as clamed in any preceding clam, wherein the cord or strgpping is a flat band of
flexible reinforced plagtics.

8. A device asclamed in clam 7, wherein the band comprises an eye for attaching the load.

0. A device subgtantialy as herein before described and with reference to the drawings.

There are attached 3 pages of drawings
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2004 PAPER P3
SAMPLE SCRIPT C

This script has been supplied by the JEB as an example of an answer which achieved a pass in
the relevant paper. It is not to be taken as a "model answer", nor is there any indication of the
mark awarded to the answer. The script is a transcript of the handwritten answer provided by
the candidate, with no alterations, other than in the formatting, such as the emboldening of
headings and italicism of case references, to improve readability

Suspension Device
This invention relates to a suspension device for susgpending hanging baskets from brackets.

Hanging baskets are usudly displayed in an dlevated postion for optimum visua effect. A problem
associated with thiselevated postion isthat watering of the plantsin the hanging basket can be difficult.

It isknown to use ladders or other suitable devices to access the eevated podtion for watering. It is
aso known to provide an ongate hose fitting that is long enough to reach the elevated postion of
hanging baskets. A system of piping may aso be provided to carry water from a water supply to
individua hanging baskets.

An dternative known method of watering hanging baskets involves mounting the hanging baskets on
pulley systems. A rope suspending from the pulley systemis secured to anearby wall and may be used
to raise and lower the baskets. Although such pulley systems provide a satisfactory way of watering
hanging baskets, they require a nearby wal or other secure surface for securing ropes.

According to the invention, thereis provided [insert clam 1].

The invention thus provides a convenient hanging basket suspension device. Attachment means are
provided for asuspension bracket and the hanging basket. The distance between the attachment means
can be varied and convenienty locked using alocking meansthat is part of the device, i.e. positioned
between the attachment means. The device can be used to lower the hanging basket for watering,
during which the hanging basket is positively suspended.

Preferably, the one attachment means comprises a casng having an atachment eye. The attachment
eye may be engagablewith asuspension bracket. The casing may enclosethelocking meansto provide
asdf contained unit.

The other of the atachment means may comprise a flexible e ongate web having an attachment eye.
Such aweb may be stowed easily, and aflat reinforced plastics web is preferred.

The engagement eye of the web is preferably located at a distal end of the web, so that the end of the
web does not decend into, not interfere with hanging baskets.



The locking means preferably comprises a drum rotatably mounted to the casing, an extended portion
of the web being wound on the drum. Such a arrangement provides an dternaive way of varying the
extendon of the attachment means, which at the same time compactly sowing the web.

The locking means then further comprises anengagement meansfor engaging the drum, thusrestricting
rotation of the drum and locking the extension.

Inembodiments, the drum ismounted on acentral boss of the casing and the web end is attached to the
boss. A spird spring may aso be attached to the boss to bias the drum in awinding direction at the
drum. Thebiasng forceis preferably minima, being sufficient to wind in a unloaded web.

The drum preferably comprises aratchet disc having notches formed in the perimeter. In a preferred
embodiment there are four notches.

The radius of the ratchet disc preferably increasesin awinding direction of thedrum. The engagement
meansis preferably apivotable pawl engagable with the notchesinthedisc. Thenotchesare preferably
aranged o that they are only engaged by the pawl when the web is unwinding. However, the radius
of theratchet disc between notchesis preferably sufficient to prevent engagement when thewebisbeing
unwound at afast rate.

The invention will now be described, by way of example only, with reference to the following drawings,
inwhich:

Referring to figures 1 to 4 the device 1 comprises afird attachment means 3 and a second attachment
means 5. Thefirg attachment means comprisesacasing 7 and aengagment eye 9. The engagment eye
9islocated in a periphera postion of the casing 7.

The second attachment means comprises a flat reinforced plagtics band 11 having an attachment eye
13 a adigtd end and being attached to a boss 15 of the casing 7 at its proxima end.

A drum 17 isrotatably mounted on the boss 15, and the band 11 iswound onto thedrum 17. Thedista
end of the band 11 protrudes through a hole in the casing 7 that is opposed to the attachment eye 9.

The drum 17 carries aratchet disc 19, which has four notches 21 equally spaced about its perimeter.
A spird spring 23 is connected to the disc 19 and the boss 15 and biases the drum 17 in a winding
direction.

A pivotable pawl 25 is mounted to the casing 7 and engages with the notches 21 only during unwinding
of theband 11. Theradius of the disc 19 varies such that the notches 21 only engage when the drum
isrotating at afast speed.

Use of the deviceis shown in figs 5ato 5d. [insert page 2 of paper, line 49 to page 3 of paper, line 30]

A specific enbodiment is described.



Claims:

1.

10.

11.

12.

A hanging basket suspension devicefor adjustably suspending ahanging basket onasuspension
bracket, the device comprising:
afirg atachment means,
a second atachment meansreversibly extensble rdative to the first attachment means,
and
alocking means positioned between the first and second attachment means operable
to sdectively lock an extenson of the second attachment means relative to the first
attachment means, thereby enabling a hanging basket to be postively suspended at
different heights.

The device of clam 1, wherein the first attachment means comprises a casng having an
attachment eye.

The device of dlaim 2, wherein the casing encloses the locking means.

The device of clam 2 or 3, wherein the second attachment means comprises aflexible e ongate
web having an attachment eye.

The device of cdlam 4, wherein the atachment eye of the flexible elongate web is located a a
diga end of the flexible € ongate web.

Thedeviceof clam4 or 5, wherein theflexible € ongate web comprisesaflat reinforced plastics
band.

The device of any of clams 4 to 6, wherein the locking means comprises:

adrum rotatably mounted to the casing, an unextended postion of the flexible dongate web
being wound on the drum; and

engagement means operable to engage the drum, thereby restricting rotation of the drum.

The deviceof daim 7, wherein the drum ismounted on acentra boss extended from one of two
casing shdls.

The device of clam 8, wherein a proximd end of the flexible dongate web is atached to the
central boss.

Thedevice of any of clams7to 9, wherein the drum isresliently biased in awinding direction
of the drum.

The device of dam 10, wherein the resilient biasing is provided by a spird soring.

The device of clam 10 or 11, wherein the resilient biasng force is substantidly less than a
weight of a hanging basket.



13.

14.

15.

16.

17,

18.

19.

The device of any of clams7 to 12, wherein the drum carries aratchet disc having at least one
notch formed into its periphera edge.

The device of claim 13, wherein aplurdity of notchesare formed into the peripherd edge of the
ratchet disc.

The device of dam 13 or 14, wherein the ratchet disc has a radius between notch edges that
increases in the winding direction of the drum.

The device of claim 15, wherein the engagement means comprises apawl pivotally mounted to
the caang.

The device of clam 16, wherein the pawl is engagable with the notches of the ratchet disc only
during unwinding of the flexible e ongate web from the drum.

The device of clam 17, wherein the increas in the ratchet disc rotation between notch edgesis
auffident to prevent engagement of the pawl with the notches during fast unwinding of the
flexible eongate web from the drum.

A device subgtantialy on hereinbefore described or on shown in the drawings.

There follow three pages of drawings
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