2218536 -1- PHTOGENI C FLASH DEVI CE 5 . This invention relates to
devices for illumnating a subject to be photographed by a camera having a_
zoomlens. It is axiomatic that as a zoom cahera’) %qOB fromw'de 7.
angle to tel ephoto, so the field of view decreases Kéw'se the field ¢f
view i ncreases as the canera is zooned fromtel ephoto to wide angle. If the
source of flash illum nation associated with the canera, be it a separate
gun or 15 a built in strobe; is constructed so that it properly illum nates
the scene for a wi de angle photograph, thepyguch of the light fromthe
source wi |l be wasted when a telephoto photograph is taken. Simlarly, if
the source is constructed so 2 ates the scene for
a tel ephoto photograph, then nmuch of the scene will be underlit when the
canera is set for a w de angl e photograph. Proposal s. have been nade for
overcom ng the 25 above-described problem Such proposals have included a
fresnel |ens novabl e between positions in which it is in, and in which it

is out of, thelight path i’ﬁ?ﬁ‘eiﬁ%ﬁe%ﬁexe‘lﬁtggd%ro t‘ﬁéﬁ ITDVI ngl ncl uded

angl e of the 't ght  beam Anot I Qpo inclu the flash
tube relative to i#kﬁ?%ﬁ#%&?ﬁrassubﬁﬁﬁttﬁ@ ibec Photeeraphed DX & proj ect ed
beam i s changed. dghér#rpavsngsahagvombaensf.ound to be Ilable to create
uneven il lum nation of the subject being photographed. It is believed that
35 such uneven illumnation is created by shadows of

It is axiomatic that as a zoom camera is
10 2zoomed from wide angle to telephoto, so the field of
B view decreases. Likewise the field of view
— increases as the camera is zoomed from telephoto to
' wide angle. If the source of flash illumination
associated with the camera, be it a separate gun or
15 a built in strobe, is constructed so that it
properly illuminates the scene for a wide angle
photograph, then much of the light from the source
will be wasted when a telephoto photograph is
taken. Similarly, if the source is constructed so
20 that it properly illuminates the scene for a
telephoto photograph, then much of the scene will be
underlit when the camera is set for a wide angle
photograph. ‘ (
Proposals have been made for overcoming the o
25 above-~described problem. Such proposals have
included a fresnel lens movable between positions in
which it is in, and in which it is out of, the light
path from the source, in order to vary the included
angle of the light beam. Another proposal has
30 included moving the flash tube relative to the
reflector so that the included angle of the
projected beam is changed. Both proposals have been
found to be liable to create uneven illumination of
the subject being photographed. It is believed that
35 sguch uneven illumination is created by shadows of
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-2- the flash tube. It is an object of the present invention to overcone
the problens of the.prior art. 5 In accordance wth the present
i*nvention there.is provided a device for prodtucing a flash for illumnating
a SUHrECt to be photographed by a canera having .a zoomtaking |ens. The
device includes a reflector having a trough shape and a 10 tubul ar device
for creating light. The tubul ar device is disposed within and extends al ong
the trough shape of the reflector. The reflector is formed of a | am nate of
a first sheet of piezoelectric material and_g_second sheet of 15 material,
the two sheets being bgnded together so that a change in di nensi-on of the
first sheet causes® ef?éﬁ? gtH €:-he | am nate and, thereby, a change in the
trough shape. The trough shape reflector is reflective at the side facing

t he tubul ar device. 20 Therg,_are neans .for applying _an elegtric potential
di fference across the firstg§hé§ta8f° F&Fi&& ﬁ%@rgﬁfsgnﬁhéﬁﬂgqgﬁophéo
potential differenoveraomesthef peoblensf ofhéhleapiriatre asiti.ch changes the

trough shape, which change i LbugRaRRRPGIXR! k8BS DIGsRRt! ihyEHAqLLON
pattern created by a flash Tromthe tubul ar device"so as to acconmodate a
change in the focathpEfgis Brovidedoandexicegfosnproduciag: anflashafor

enbodi ment of the preamdhatingNhi 8GbYekk 26 B@thét%&fébh%db?}’away of
example, wth refeencta' Babing i 2060 Faking 1ens? The Jevite
- includes a reflector having a trough shape and a
10 tubular device for creating light. The tubular
- : device is disposed within_and extends along the
trough shape of the reflector. The reflector is
- formed of a laminate of a first sheet of
- piezoelectric material and a second sheet of
15 material, the two sheets being bonded together so
that a change in dimension of the first sheet causes
a flexing of the laminate and, thereby, a change in
the trough shape. The trough shape reflector is
reflective at the side facing the tubular device.
20 There are means for applying an electric potential
difference across the first sheet of material
whereby a change in the potential difference causes
a flexing of the laminate which changes the trough
\_ : shape, which change in trough shape varies the |
25 1illumination pattern created by a flash from the
- tubular device so as to accommodate a change in the
focal length of the zoom taking lens of the camera.

~

- An embodiment of the present invention will
30 now be described by way of example, with reference
to the accompanying drawings, in which: |
L Fig. 1 is a perspective view of a device,
in accordance with the present invention, intended
_ -to be built into a zoom camera;
35 - Fig. 2 is a cross section through the



Fig. 1 is a perspective view of a device,

I n accordance with the present

I nvention, intended to be built into a zoom canera; 35 . ’ Fig. 21is
t hrough t he -3- device; Fig. 3 is an enlarged view ofil.a
portion of Fig. 2; Fig. 4 is a diagrammatic representation of 5 an el ec¥Fi c
with the device illustrated in Figs. 1, 2 and 3; and Fig. 5
ar to that of Fig. 3, but illustrating a second enbodi nent.
Fig. 1 there is illustrated a device 10 for illum nating a

a cross section
circuit for use
is aview, siml
10 I n

subj ect to be photographed and intended togbe built into a photographic
zoom caner a. g device 10 includes a reflector 12, end caps -14, 16 and a
1%8Y3F€¢ereating 15 light. The reflector 12, -as is known,

t ubul ar devi ce

has

a trough shape with a croBfgseBt ienanagnibeged viewgof2a pbirtiomdefof the
%g&toi 12 are closed by the end caps 14, 16. The end caps
to"the reflector 12 only inthe region 20 between the

t rough- shape ref
14, 16 are secur

lines 20 and 22 in Fig. 2Fige #hids ahdimgrhmmatdcpeepresentatdon of away

fromthal ¥egsonaflE1eEesi ocm‘aﬂge%rawu&% PERE Qdvaler L0 Lhelt

pl anes, relative,fo the en

chain lines in

al ong what may be regar depigs shesbatbe@wqfsahslh&OQthhat of F1g
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3, but illustrating a second embodiment.

In Fig. 1 there is illustrated a device 10
for illuminating a subject to be photographed and
intended to be built into a photographic zoom
camera. The device 10 includes a reflector 12, end
caps 14, 16 and a tubular device 18 for creating
light. The reflector 12, as is known, has a trough
shape with a cross—section, as shown in Fig. 2. The
ends of the trough-—shape reflector 12 are closed by
the end caps 14, 16. The end caps 14, 16 are
secured to the reflector 12 only in the region
between the lines 20 and 22 in Fig. 2, so that the
reflector portions extending away from that region
are free to move, generally perpendicularly to their
planes, relative to the end caps 14, 16, as is
iliustrated in solid and chain lines in Fig. 2. The
tubular device 18 for creating light extends along
what may be regarded as the bottom of the trough
shape and is of the well-known electric discharge
type. The device 18 is connected, at its ends, to
the end caps 14 and 16 and has electric terminals 24
extending through the end caps. The terminals are
electrically isolated from the end caps 14 and 16.

- The reflector 12 is formed of a laminate
including a first sheet 26 (see Fig. 3) of material
which exhibits piezoelectric characteristics. In

‘the present embodiment the material of the first

1S 1 Iustrate In solid and
Hil uE r#ﬁédzsntESEFar Liedi apd 18:f 8hdcreating |ight extends

‘



shape and is of the well-known electric discharge type. The device 18 is
conneeted, at its ends, to the end caps 14 and ‘16 and has electric
termnals 24 30 extending through the end‘caps. The term nals are:
elechP1caIIy i sol ated fromthe end caps 14 and 16. The reflector 12 is
formed of a lamnate including a first sheet 26 (see Fig. 3) of material
whi ch exhibits plezoelectrlc characteristics. In 35.the present enbodi nent
the material of the first ““4- sheet 26 is, pol yviifiyl i dene fluoride. The
sheet 26 is so forned that if an electric pd?entlal difference is applied
between its two faeheethﬁ6aieapoﬂywhayihdenewfuhochdage THee shaeitn26e '

i ncludes a 5 secong Smﬁe*ﬁgﬁeﬁhtﬁ?t &@ Ege ReEsak gQgg%qgat Is al so

formed of a nateria i ezoel éctric charactéristics. The
second sheet 28 |sdhfgéfgacﬁo#ﬁeéppﬁéﬁdlbe&Hegneétﬁl&Wpofénﬁﬁathalﬁteaence

i s applied betweenoftﬁhéwehée€6ﬁnllhEh&Q eareeh@f1hh§n§h@eﬁnwuhhe%h%ﬂge
The first and sgcond she to one another over ,their

entire facing surf8&Besn CﬂﬁFﬁE ggr?ﬁé@ f‘Ph&gF pIesgRt.embodimente dAsom
the second sheet 281BbefermedaofehemhtedéaSOthbh ekhdbiede 30 is

entire Tacing surrBaseo8abtElgobRRkagRedriRgsc 188, BRchbal baetn2® o,
sheet 26 is h|ghlylseaIQOtBOefotmedhﬁhaurﬁicenoﬁleh&rsecon&enme@ﬂ renot e
ngg};ﬂglLgra:tﬁhe&iffEPéﬁée'§s39p391e8'ﬁﬁt&@@ﬂ its tWoerales! e 32 is
10 area of the sheet will change. The first and second
sheets 26 and 28 are bonded to one another over
\/: - their entire facing su:facee} On the surface of the
first sheet 26 remote from the second sheet 28 there
is an electrode 30. The electrode 30 is coextensive
15 with the first sheet 26 and is bonded to it over
their entire facing surfaces. The side of the
electrode 30 remote from the first sheet 26 is
highly reflective. On the surface of the second
sheet remote from the first sheet, there is an
20 electrode 32. The'electrede 32 is coextensive with
the second sheet and is bonded to the second sheet
over their entire facing surfaces.
. Electrical leads 34 and 36 extend from the
C - electrodes 30 and 32, respectively.
— 25  The first and second sheets 26 and 28 are
' 80 or1ented relative to one another, in relation to
their piezoelectric characteristics (such
orientation being termed 'polarization'), that as
one expands in response to a change in potential
30 difference between the electrodes 30 and 32, the
 other contracts in response to the same change in
potential difference. If the first sheet 26
contracts and the second sheet expands, the laminate
will flex from the solid line condition illustrated
35 in Fig. 2 to the broken iine condition shown in that



{
t he second sheet and is bonded to the second sheet over their entire facing
surfaces. Electrical |eads 34 and 36 extend fromthe el ectrodes 30 and 32
respectively. 25 The first and second sheets 26 and 28 are s@ ™ ¢
oriented relative to one another, in relation to their piezoelectric ~
characteristics (such orlentatlon being ternmed 'polarization'), that as one
expands in response to a change in potential 30 difference between the
el ectrodes 30 and 32, the other contracts in response to the sanme change in
potential difference. If the first sheet .3f contracts and the second sheet
expands, the lampate will flex fromthe solid Iine condition-illustrated
35 in Fig. 2 to X8 %®oken |ine condition shown in that Figure. Fig. 4

IIIus}raéeSBQIagrannatlc?ri . oA elbﬁstratesrdﬂa%riﬂmaeﬁbhliygaﬁ potenti al
»

ggﬁsor62885ensg§gi$§?é£kw§ikﬁhff %ﬁgeipgggngkg Boﬁgﬂgggﬁegklve;*épg and
sends a signal d4randadé 40, the ebeatpodeataalagénaﬁator 44.  The
potential gener o éypdde S68Ly L °R Refifbh! 38! FenBgheEhEhobh EBRATRIEN' O 2

particul ar positio e sensor _
potenti al d|ffEHqu%thtﬁhenﬁlEePﬁoeﬁst 6 eamesa §9dI88§§'34 84gn8d. Power

i's supplied to téwetoqemsabogenzreboa @wtéﬁedaﬂ enésatbemaa batrhery 50 in
the canera. 15 ' tio ast he f the
potentral gengra or 84 genera es par@xcu?
potent1a1 in response to a particular pos1tion
10 signal from the sensor 38 and applies that potential
difference to the electrodes 30 and 32 by leads 34 '
and 36. Power is supplred to the potent1a1
generator by leads 46 48 from a battery 50 in the
camera
15 In operatron..as the focal length of the
camera lens is varied, or zoomed the sensor 38
sends a signal indrcative of the selected focal
1ength over leads 40, 42, to the potentral
generator 44. In response to the srgnal it
20 receives, the potentxal generator 44 generates a
potential difference which is appropriate for
deforming the reflector 12 to an extent appropriate
for creating'an included angle in the beam of light

- ——

\ i

emitted by the device 10, when the tubular device 18 W/
25 is fired, which is appropriate for the focal length

of the lens. ,

~ While in the embodiment specifically
described above, the potential difference is
continuously variable so that the reflector is

30 deformable through an infinite number of shapes, in

 other embodiments the potential difference may have
a plurality of discrete values. For example, there
might be as few as two values, one of which might be
zero. In such latter embodiment, the reflector has

'35 two conditions, namely an undeformed condition when



canera lens is varied, or zooned, the.sensor 38 sends a signal indicative
of the selected focal |ength, over |eads 40, ‘42, to the potential generator
#44. -1n response to the signal it 20 receives, the potential generator 44
genefrates a potential difference which is appropriate for deforming the
reflector 12 to an extent appropriate for creating an included angle in the
beam of light emtted by the device 10, when the tubul ar device 18 25 is
fired, which is appropriate’for the focal |ength efithe lens. Wile in the
enbodi nent specifically described above, thgpotential difference is
continuously variabl e that thepeflector is _30.defor | e throu an
infinite nu%ber oﬁnéH%%gg?pfﬁloaﬁgieﬁﬁﬁﬁaiﬁﬂn?gpgﬁsgnggﬁgFaFEGFgFSBSHCe
may have a plural i3, 032diecge{ ethel conditfon shewplén'rbedd diges Ba as
few as two val ues, e of whic I e . syc a r I, ent ,
the reflector has Eggtmg:c%ﬁ%iFygkg?ﬁﬁgnﬁéﬁ&gﬁlhﬁdegéeﬁéd£§§nﬁgﬁagg1§ﬁen
-6- no potential ofh9encimeplainphiney in.%ﬁs-ezecwheuethBOPOSEptéag., t he
condi tion showsindspfésleht@Cisi Sphlded’todfte! fe@EES&eGOQQLFB?D’ e.g.,
the condition showg éﬂ 8Ia1n I nes |n,F|g. 2. en the potential 5
difference is appl?%eRtd $HmPLe epbodimeny might ShenapprEPrpiatenfedi Aent

m ght. be appropri at#méra withnerzoumt benszhavihgna Saxildozeomnehhgaoom

range. A second enbodi nent Rfsé@gngrgﬁ§83i£Q¥gngkoghgspggggﬁglIy simlar to

the first _ :
: invention is generally similar to the first
' 10 embodiment described above with reference to Figs. 1
- to 4, except that the laminate forming the reflector
— is as illustrated im Fig. 5. 1In Fig. 5, the

reflector is given the reference numeral 12'. The
two sheets of piezoelectric material are given the
15 reference numerals 52 and 54 and, while they have
characteristics similar to those of the sheets 26
and 28, they are laid up, i.e. polarized,
differently, as will become apparent. This second
embodiment also differs from the first in that there
20 is an electrode 56 between the sheets 52 and 54 as
well as electrodes 58 and 60 on the mutually remote
faces of the sheets 52 and 54. :
- The electrodes 58 and 60 are connected in
U - . parallel to a lead, such as lead 34, from potential
25 generator 44. Reference is made to Fig. 4 wherein
the arrangement appropriate for the second
embodiment is illustrated in broken lines. The
electrode 56, located between the sheets 52 and 54,
would be connected to the lead 36. Thus, the outer
30 electrodes 58 and 60 may be given a common potential
different to that of the central electrode 56.

'In the embodiments of the invention
described above, there are two sheets of material in
the laminate forming the reflector and both sheets

35 are formed of a piezoelectric material. 1In other

S~ .



10 enbodi nent described above with reference to Figs. 1 to 4, except t hat
the lamnate formng the reflector is as illustrated in Fig. 5. 'In Flg. 5,

the reflector is

given the reference nunmeral 12'. The two sheets of

pi ezoel ectric material are given the 15 reference nuneral s 52" and 54 an@;

whil e they have characteristics simlar to those of the sheets 26 and 28,
i.e. polarized, differently, as will become apparent.
is an

they are laid up,

This second enbodi nent also differs fromthe first in that there 20

el ectrode 56 between the sheets 52 and 54-ds wel |
on the mutual |y reBYdEd

60 are connected
generator 44. Re

€ lh’efdeaftd) in guch vﬂ&b@‘l iments sthanonersheet

Bt ode 56, 1 oeara ot ey £ Andenes e T r ol S B Tl
el ectrode oca etween the e
the | ead 36. Thu¥°Y% e"%e e‘ﬁ" I%&? 0@%% BRtentd %%@eﬁﬁiﬁen a common

potential difiSer atirass ttle ore tsleaierdlisngesd cCtHoweveH, the!benesDh
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L qauaingran arem Qhﬁnghrnf“th‘"ﬁyezmﬂﬁettthe sheets
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of the invention
| am nate form ng
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nmay be piezoel ecigheeta® idp

t o anot her sheet

10

15

20

25

30

35

d&h%c'¥%%é)genergily perpendicular to the plane of

the laminate.
-In yet Other emhodiments of_the present

inventiqn there might be more than two sheets in the

laminate. For example, there might be three sheets,
the middle one of which is non-piezoelectric and the
outer two of which are piezoelectric. In such
embodiments, the two piezoelectric sheets and the
electrodes in the reflector would all be so
arranged, i.e. the polarization would be such, that
as one sheet expands in area by virtue of a change
in potential difference across it, the other
piezoelectric sheet . is contracting by virtue of the
change in potential difference across it.

_ In the embodiment specifically descr1bed
above, with reference to the drawings, the
reflectivity of the reflector is gained from a
highly reflective surface of the electrode on the
inside face of the reflector. In other embodiments
the reflectivity may be provided by a separate sheet
of material having high reflectivity at least on its
exposed surface. Such separate sheet -might be the
second sheet of the laminate, which second sheet
does not exhibit piezoelectric characteristics but
does act as a reaction member which causes an area
change in the piezoelectric sheet to appear as a
flexing of the laminate generally perpendicularly to

as el ectrodes 58 ‘and 60

I.n para ‘?{lsﬂlﬁh Icﬂiﬁ?suci ?t é‘ngghg?rom pot enti al
Rhezaelect

el ectrodes 58 and
25

odi nent s

o)
o/



woul d not change when the potential difference 5 across the one sheet
changes.  However the other, non- plezoelectrlc sheet would act as a
reacilpn menber causi ng an area change of "the piezoel ectric sheet to appear
as fT®xing of the lanmnate in directions generally per pendi cul ar to the
plane of 10 the lam nate. In yet other enbodi ments of the present
invention there m ght be nDre than two sheets in the | am nate. For
exanpl e, there nghh be t 'sheets t he middl e ane of which is

non- pi ezoel ect FI*€ BAG"EhE 1§ SotfBANERE -of which are piezoel ectric. In
such enbodi nents, the twﬂhpldn&ehedbhlhashbeba dedctriibedl @@t gedasii n the
reflector woul I La |l arization uld be such,
that as one shgé?h QQ%tEQU§ Ea?ggg ?hgng ogggsgﬁéigepfﬁ €rhetot ent i al
di fference acr@@?oﬂﬂmeﬂﬁe b@ﬁeﬂtpweidebecundersheed thatonbrdatiogsby
virtue of 1$1e ahanaedieipataBhsalatl bECerree aa! A3tnih chl LBT FEPGH TN

specifically described above, erence raw ngs
reflectivity ofCCRE P@fFQ@téPVP§t§8Pné§ ﬁﬁé#ﬂ&dhbghﬁyeréttécbede surface of
the el ectrode enatihe.i nside face of the reflector. |In other enbodi ments
the reflectivity may be provided by. a separate sheet of material having
high reflectivity at least on its 30 exposed surface. Such separate sheet
m ght be the second sheet of the |am nate, which second sheet does not
exhi bit piezoelectric characteristics but does act as a reaction nenber
whi ch causes an area change in the piezoelectric sheet to appear as a 35
flexing of the |am nate generally perpendicularly to

\ oy
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-8- theptranme—of—the tammnate. The invention has been described in detai

wth part to a presently preferred enbodinent, but it will
be undersumﬂ“ﬂ(@il [Imgnhons 5 and nodifications can be effect ed wi'thi n ,\
the spiri e invention as €®fined by the attached clai ms’=

-9- CLAIMS: 1. A deV|ce for producing a flash for illum nating a subject to
be phot ographed by a canera having a zoomtaking | ens, including a

reflector haV|ng 5 a trough shape and a tubul ar devi ce for creating |ight,

the tubul ar deuixggdrei ng di sposed within and extending along the trough
shape of th61ﬂﬁﬁ1£+ﬂr, sai d reflector being forned of . a |am nate of a

first sheet of piezoel eclt-rl A AfEGe FPoRIRPYD RS e dRFRHRE of 10
material, the jvmrdihiraiindal hidjastectd thﬂtﬁftd&;rdﬁlﬂéd &ﬁmrtgainen“at he

o ension of 084 X A SARRE A FALflnd ' 1681 886, 308, ghanae
side facin§ ttmtinmxgrmsrmpa cand andulmsler fdevilde fpploreat tmg el kght c
Phe potent| al 19 RIS et i gy Mbhod d“ﬁ*?&%ﬁ%"”?@%%ﬁ""“ge "
pattern creat elang dhe atsﬁ‘pligfbrﬁhm teibuthe %@t%han‘g@sdtléﬁ%%%@ﬁ%date a
change in thepeing formed of a laminate of a first sheet of
piezoelectric material bonded to a second sheet of
10 material, the two sheets being bonded together so that
a change in the diménsion of the first sheet causes a
flexing of the laminate and a change in the trough . \
shape, the trough-shape reflector being reflective at
the side facing the tubular device, and meané for
15 applying an electric potential difference across the
first sheet of material whereby a change in the
potential difference changes the trough shape and the
illumination pattern created by a flash from the
tubular device changes to accommodate a change in the
20 focal length of the zoom taking lens of the camera.

2. A device as claimed in Claim 1, wherein
said second sheet is also formed of piezoelectric
material and said means for applying an electric
potential difference across said first sheet applies an

25 eleétric potential difference across said second sheet \/
also. :

3. A device as claimed in Claim 2, wherein
said second sheet is polarized oppositely to said first
sheet, and said means for. applying an electric

30 potential difference includes electrodes at the
opposite_faces'of the laminate.

4. A device as claimed in Claim 2, wherein
said second sheet is polarized similarly to said first
sheet and said means for applying an electric potential

35 difference includes first and second electrodes at the



20 focal length of the zoomtaking |ens of the canera. 2. A device as
clained in daim1l,. wherein said second sheet is also forned of

bi ezoelectric material and said neans for‘applying a i [ a

di f f&fence across said first sheet appliesl@m 25 el gmmﬂﬂmmmmm -
di fference across said second sheet also. 3. A device "as “cl &i ntd §n*Cl ai m
2, wherein said second sheet is polarized oppositely to said first sheet,
and said neans for applying ah electric 30 potential difference includes
el ectrodes at ¢pposppesidecesacestié LAeihare nahe. adehirdeyiserasqe! ai med in
Claim 2, whersgi I cond, sheet_i.s polarized simlarly to said first
sheet and sai§$%%§%%gf%$l§p€}§f%ga A %?%%??i%h%%?ﬁntial 35 difference
includes first and secon®. el Bcdeviies a$ ¢haimedopposlaitmf Aceshefeihe

| am nate and agd{vr € c t j ' . : n . 5. A
device as Iaineﬂaiﬁl€$gi%§€g€m£§[é?ﬁﬂ%g?%gféé£f§§ﬁ£g%&§§8fg%ﬁggféé'

pol yvi nyl i dene fluoride. 65 A device asgclajme@yireChaim| i nddorndd aim 2,
3 or 4, whereiwhéheinithé BDEsSeLNdsSEGRA SsREEt & 04 PR dr OfmPQ! y¥i Nyl i dene
fluoride. 7. A device @SdC|ai€fd iP Claim 1 substantially as herei nbefore
described wit PPeYEHAEEISRS (5L RE AR conpanyi ng dr awi ngs:

7 A device as claimed in Claim 1

substantially as hereinbefore described with reference
10 to the accompanying drawings.

—
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