©
2134718 -1- ELECTROVAGNETI C ACTUATOR The .present- invention relates to
~£l ectromagnetic actuators of the type having a flat arnature positioned to
‘gove in a nmagnetic gap, and 5 nore particularly to such actuators wherein
the armature conprises a conductive pattern formed on a sheg 3%3‘ s@Il ati ng
‘erial. Conpact |ow cost el ectronechanical actuators such as glciae
are enployed in a wide variety of 10 consuner products fromtoys ape
recorders and caneras. |In nany such appl »gations, to take best ad

avai |l abl e space in the apparalﬁﬁ%gﬁ?éﬁﬂdkEf Al lfgat or is desirable since
. A

the thiyn, flat spaces are nore y avalla an bul ky, cubic 15 or
prismatic vol unes. To thiBhepresent] $nKepiAoRoT8hRFES ER el ect romagnetic
actuat or havi ng g1 ddtirbmagndlc 13r Getuaeowki 66 thei tigpseflnaving enefitat n a
magneti c gap. DE- A-3003A62 ws an el ect rogrgpet | he type
having a flat petTHENEN® REFTSOE F§t&8§F_gg d %éngg%gn t tq%g%eria
spaced frongt he marmaiantdculanly tegsvchcagspatend wherain FB&it ure

conprising -a flagrﬁgﬂslt@té A%es GAldonddcRive pheeeral formed abn ng
material, nounted In t magneti,.c gap_ for, invenent in response to a current
applied to the coreet insulating paterddlas having other automatic

features such as autonat iCodpmats loanicosit, electsodeshanbtel t actwpters a '
sim| ar_actuator,{g, contgoly e JTARTERD10Y .ANPhNRI yEdEyEr BbeygE , Such as
otig r

a lens el ement. 'S h™such actuators”ar elatively cgnﬁact the 30 use
of a plural 10y otonsumex @EOduUStdofToR toYSuFRetaBe FERCFPRRE 49t he canera

has the drawbacksid@tad he In many such applications, to take best
advantage of available space in the apparatus, a
thin, flat actuator is desirable since the thin, flat
spaces are more readily available than bulky, cubic

15 . or prismatic volumes. To this end, it is known to

employ an electromagnetic actuator having a thin,
flat armature which resides for movement in a magnetic
g2p. DE-A-3003462 shows an electromagnetic actuator of
the type having a flat permanent magnet, a plate of

20 ferromagnetic material spaced from the magnet to form
a magnetic gap, and a flat armature comprising a flat
conductive coll carried by a sheet of insulating
material, mounted in the magnetic gap for movement in
response to a current applied to the coil.

25 In cameras having other automatic features
such as automatic focus control, it is desirable to
employ a similar actuator to control the movement of
another camera element, such as a lens element.
Although such actuators are relatively compact, the

30 , use of a plurality of actuators to control a number
of functions in the camera has the drawback that the
weight and size of the camera control mechanism
increases in proportion to the number of actuators



wei ght and size of the canera control nechanismincreases in proportion to

t he nunber of actuators . - 2 - enployed. It is desirable to control a #
nunber of functions with el ectromagnetic actuators while mninmising the. ¥
wei ght and size of the actuators enployed. In accordance with the present;~J

I nventi here is pro- 5 vided an el ectromagnetic actuator having a fl at

per mane gnet and a first plate of ferromagnetic material spaced from

t he mag /to forma first nagnetic gap2 a first flat armature, conpr|5|ng

a flat conductlve coil carried by a sheet of insulatingnaterial, nnuqtgg
dto

the first magnetic 10 ap f.or ment in _response C ent

its conductléhéiﬁyqd' Jﬂgégbﬁ&S&F5¥§ FofEPPBHB n@t?ﬁmh%fe?fafa%ﬁgk tially
~parallel toveisild dliecstroragnetizndcdpatedsf wanileheinppbsing sheleveighhe
magnet as sajfh féfégz§¥i¥ﬂ% %?FE%&%%% S Qggegagnetlc gap, and a second fl at

armat ure, conprls- cond uc iveé coil carried 2% a sheet of -
i nsul ating nat er g e 9 tho Fhe RrepAnSalaveRtbon Paghetis ¥ in

res pontse 40 ﬁi&‘d& rﬁtelea:ﬂxtomle@@mq@t Ia\é@u@@bkhhthﬂlﬁ@ﬁr €8€ Cpethin éHE _
presen |nven i 0 al,so.pr.ovi de ot o ic.camera conprising a
shutter and %f qhﬁﬁgg ﬁi 3 %ﬁﬁFv"aﬁngaﬁgeF%EF?b gﬁ%?ggéactu-
ator as set faedm ithe Ineagmatemoatf'@lm [aré'amrbngagaeagcaghp;oacﬂnrsblf]%mosure .
and focus r ' Yer I Nteqi v | riped by way
o exami ¢ SRR YoomiA RS S 1l %@hhaet\g«,le cB2Y BErflegsrhped

enc
FIG 1 is arfksgt cmfedu}féﬂsﬂstéag \m@tﬁréﬁ;f marm@eéctmo hﬁaéh@ﬁtcmmgﬁx@r
accor di ngo t Ggderdy Q&ﬁf&meﬁwqm @y ponislel $8dal BulkreeHs apglexaosyretsontrol

apparat us; conductive c01-, a second plate of ferromagnetic material

substantially parallel to said first plate, and spaced from
the opposite side of the magnet as said first plate to form
a second magnetic gap, and a second flat armature, compris-

15 ing a flat conductive coil carried by a sheet of insulating
maﬁerial, mounted for movement in said second magnetic gap
in response to a current in its conductive coil..
_ In accordance with the present invention there is also
provided a photographic camera comprising a shutter and a

20 movagble lens element coupled to an electromagnetic actu-
ator as set out in the immediately preceding paragraph to
control exposure and focus respectively..

The present invention will now be described by way of

example with reference to the accompanying drawings in whichs

25 FIG. 1 is an exploded perspective view of an electro-

' magnefic actuator according to the present invention

utilised in focus and exposure control apparatus;

_‘U




FIGS. 2 and 3 are plan views of the assenbl ed el ectromagnetic actuato
<shown in FIG 1, viewed fromthe shutter side, show ng the shutter /
\closed and fully open respectively; 5 FIG 4 is atop

t he assenbl ed el-ectronmagneti ¢ actuator shown in FIG 1; and FIG 5

§chemati c diagram showi ng a phot ographic canera of the instant fol di hg type

havi ng an el ectromagneti ¢ actuator accor_di'né‘to 10 t he present

2 housi ng forned by mid shao L aae e bt gal2 and

ISi ' netic an

14 respectively. Sand\ﬁséﬁé’ﬁﬁﬁgt ﬁggﬁgfﬂﬂaggﬁtg%aa%%‘ﬁr% th:ﬁwég i%z%gﬁd 14 15
eg¢

are a pair of relatival,yvikived freim thecsmitteksistegnashowdngd ther nanent

magnets 16 and 18. Ba e 5¥gqryg fiysed in
a direction gener- a|F@“%§%§é§3%28|é?°§§HF%%&§?%%%Pof the ﬁ@ﬁﬁgﬁ%ggggin
_general |y opposite directi BA§-t& bach wePeyiewint Fhphassepdleds and 18 are
~spaced fromthe top arddetiroaagpetiesatfuatdr lshdyn tin IFIhadgr and0 of

nonmagnetic material to fo magneti ¢ S O 0 | de r manent
magnets 16 and 18. A centrgﬁhéugpgftaﬂg?a‘}g% é f%j?aré:laa%o?sh%%% g%t- ic
material such as a pl #wtegrephdci gemers efcthedipstanfetfddinga§¥@es 16 and

18. Both top and bott gavahgt 88 dZedffoddgRdEl & WRidt JedRordingetone
central apert&lbr es 1l2a, .14a an 2a resgﬁétlvel y. Located in the magnetic

gap formed between boﬂ?ﬁhPﬁFégB%l&nHﬁB Bhets 18 and 16, is a first
-armature general |y desi gnat@dréAi sC8RbwAOinPFigl U &n COTSLIEt dnveRzrteile 26
printed on a coil support ¢ . : .
' ' actuator conlprising a housing formed by mild steel top
and bottom ferromagnetic plates 12 and 14 respectively.
Sandwiched betweeh the top and bottom plates 12 and 14
'15 are a pair of relatively thin, flat'generally keystone
shaped permanent magnets 16 and 18. Each magnet 16, 18
‘comprises two segments magnetised in a direction gener-
ally perpendicﬁlar to the plane of the magnet and_iﬁ
genérally opposite directions to each other. The magnets
20 16 and 18.are spaced from the top and bottom plates 12
and 14 by thin spacers 20 of nonmagnetic material to
form magnetic gaps on both sides of permanent magnets 16
and 18. A central support member 22 formed of nonmagnet-
_ ic material such as a plastics material, is located
25 Dbetween magnets 16 and 18. Both top and bottom plates
12 and 14 and support member 22 define central apertures
12a, l4a and 22a respectively. Located in the magnetic
gap formed between bottom plate 14 and magnets 18 and
16, is a first armature generally designated 24, com-
30 prising a conductive coil 26 printed on a coil support
sheet 28 of flexible insulating material. Armature 24
is supported by a rigid hub 30 comprising an annular port-
ion 32 and a cylindrical portion 34 around a central




sheet 28 of flexible insulating material. Armature 2A is supported by a
ri gi d hub~3Q conprising an annular port- ion 32 and a cylindrical portion
34 arouigégg;entral -4- aperture 36. Extending fromthe backside of

annul ar ijlon 32, are five equally spaced lugs 38. The lugs 38 extend
t hrough Xive/ hol es 40 in coil support sheet 28. Rigid hub 30 is-adhesivel y=
bonded to Toil 5 support sheet 28. Qﬁﬁ ndrical portion 34 of rigid hub

30 Its recgl4 erd hpeeeta{-&uas Zz%:@én {ﬁlomswgatacmmgr oEZahaufprgrt

ar mat ur e or ) ou s centr er xten

t hrough five sIB?§£§9 ﬂzbdﬁﬁin#%)%u%§QE% in%ace% Tugs ggFlvihghutter’\

bl ades 44 (onl ylaoge 38 entemﬂ|Ehsﬁughnftxeahm1estéDIﬁnnnumieduppoptns (not
shown) Carr'edbgﬂﬁabe geﬁquwlﬁ ‘theyi%eﬂ nsoﬁaaenéotéawgh hol es

45 in shutter es 44. Lu S_38 exten hr Qqugh 2 I_n shutter bl ades
44 to drive 15 SUPRETthehee en QW#ﬁﬂqufaé4PP6$&P§s nofnhEigd8netic gap.
A cover plate 4Rubal0nis aresstved knnuanUmrEOZandoﬁebEﬂbﬁahlsappmtures 52

and 54 for rece I P S bl ades
20 44 is spacgéhﬁggn?go¥$ rﬁ%ﬁk{ eﬁg§5%8%8E?§Pa?§8?ﬁe shutter
bl ades A4 in pl &ee. CquréirERQF¢9§P$l “&ﬂ’@& extendeshraughcélveer cl ockwi se
direction, as sgegeinaf! & Bbtébh 1ald 1%, cantilever springs 58 and 60

(see G B, 25 e coyy | st ﬁw@%ﬁ *heRints, 808 s2Iniggkeg on one
shown) are pivotally mounted on pins (not shown) '
- carried on the backside of plate 1l4. The pins extend
through holes 45 in ghutter blades 44. Lugs 38
extend through holes 46 in shutter blades 44 to drive
15 the shutter when armature 24 rotates in the magnetic
gap . _ o . _
A cover plate 48 having a central aperture
50 and'peripheral apertures 52 and 54 for receiving
lugs 38 and the mounting pins for the shutter blades
20 44 is-spaced from bottom plate'lh by washers 56 to
retain the shutter blades 44 in place.
The armature 24 is normally urged in a
counterclockwise direction, as seen in FIG. 2, by a
pair of cantilever springs 58 and 60 (see FIG. 1).
25  The cantilever springs 58 and 60 are each hooked on one
end and attached by their hooks to support member 22
about posts (not shown) extending from support member
22. The other ends of springs 58 and 60 are received
in holes 62 and 64 in the cylindrical portion 34 of
hub 30. When a current is applied by camera comtrol
circuitry to coil 26 of armature 24, the armature 24 is
caused to rotate in the direction of arrows A in FIG.
3, thereby opening the shutter.

30



_about posts (not shown) ext endi ng from support nenber 22. The ot her ends of
?springs 58 and 60 are received in holes 62 and 64 in the cylindrical
‘portion 34 of 30 hub 30. When a current is applied by canmera control

circuitry to coil 26 of armature 24, the armature 24 is caused to rgQ in
the direction of arrows Ain FIG 3, thereby opening the shutter.- (252%3
Returning nowto FIG 1, a second armature 66 identical to armaturé

‘located in the second magnetic gap fornmed by -top plate 12 and magnets 18
and 16. The second armature 66 |ikew se conprises a 5 conductive coil 68
printed.on a coil support sheet 70 of flexible insulating material and is
supported by a rigid hub 7Retarnigsr now togEIG4 bxtarscund hemefture

Simlarly, slots €% ddenuieslded afmbedrel 84eidAdieddaPIRRAGRRd US 10
respectively

74. Cantilever sprjnhgs ;78 and_80 unted,_on posts 82 an
of the support rrer%éér%cuggt §Pﬁ&r§§r€¥66’°?ﬁ apﬁ‘ﬁ)%kw Andymagneitsn 1ds seen
in FIG 1. A cam ransdylés | edcondt armatyse 066 of ik eypigd atemphd seds o | ve

slots 88 for receiddddidtivef | 1k r re 66 and three cam
surfaces 90 qugll :§§?§§§eaFég%d§Phéygé?%éﬁgéyéoggi#esﬂgﬁ?¥ ng 86. A
|

novabl e | ens hol d %y flifrddleadngnladingorpbariakxt ensi ons 94 is
received in cam riag & wupporaedf byl aveig P& tiuts i PO A nge Fihied on cam 20
Pol dor 92 and def i THES of bieX S8 AHARo ANERBIERR o SLERLER 0 &hior! SoAfensi ons
94 to restrict rotmtovidded fmvervemt platent2hfib rlethdDas’s dgento fndsigar
- 10 74. Cantilever springs 78 and 80 mounted on posts 82
' and 84 respectively of ;hé support member 22 urge
armature 66 in a clockwise direction as seen in FIG.
1. A cam ring 86 located on the outside of top
plate 12 has five slots 88 for receiving the five

15 lugs 74 of armature 66 and three cam surfaces 90

' equally spaced around the periphery of the cam ring
86. A movable lens holder 92 having three radial
cam follower extensions 94 is received in cam ring 86

- with cam follower extensions 94 resting on cam '

20 surfaces 90. A stationary lens housing 96 covers cam
ring 86 and lens holder 92 and defines slots 98 which
cooperate with cam follower extensions 94 to restrict
rotational movement of lens holder 92. A flat washer
spring 100 is located in the lens housing 96 to urge

25 the lens holder 92 into contact with cam ring 86.

' Normally, when no current is flowing in coil
68 of armature 66, cantilever springs 78 and 80 urge
armature 66 in a clockwiée direction, as seen in FIG. 1,
and cam follower extensions 94 of lens ring 92 rest

30 on the'lower portions of cam surfaces 90 of cam ring
86, placing lens 93 at its infinity focus position.

When a current is applied to coil 68 of armature 66, the
armature 66 rotates in a counterclockwise directiom, as
viewed in FIG. 1, thereby rotating cam ring 86 in a



spring 100 is located in the I ens housing 96 to urge 25 the |ens hol der 92
into contact with camring 86. Normally, when no current is flomﬁng'in coil
68 of armature 66, cantilever springs 78 and 80 urge armature 66 in a {
¢l ockw sg~gh\rection, as seen in FIG 1, and camfol |l ower extensions 94 of

lens ring\82\rest 30 on the I over portlons of cam surfaces 90 of “camring ~

86, pl aci N ens 93 at its infinity focus_gosition. Wen a current is

applied to coil 68 of armature 66, the armature 66 rotates in a

count ef ¢l ockwi s€auntencleskvisey dinegtianF @iqcetlmsaﬂyokdﬂtatﬂ%d-%am ring

86 in a - 6- cuwnttemheakwseedsrneﬁsms %nf:xebd mdﬁl:fge,r icam fég
constrai ned by l.ens housi ng .96 fr %atln he canlf | o ﬁien5|ons
94 ride up the CAHSRUFIELS i8Syt ca ?nﬁp \%?q '

toward a near 5cam ﬁé@ﬂs8ﬁest¢§ﬂban°Ebn$rksn#rﬂﬁsﬂﬂﬂ&gﬁ Bmear\hen current .

i s renpvedsf romfwy, C [ Oq@%mw1the

armature66 to its c{iﬁt i@@ggl tﬁfﬁi Es&ﬁgﬁgpﬁ gépg??%qq?@ toinfinity

~ focus. Referr|n§“ﬁ5ﬁnFo ﬁlgfmgveghgr%Q tg ﬁaﬂﬁlﬁﬁﬁghetlc actuator

according to thsgm@mgenﬂ8|amdnBDraettﬂncﬁhérs&memnﬁsgset@ngtg0£H§t

fol di ng instant r r ted 102
PoRIR8n) SthebUby! 2 @éeﬁm Ag TEIE'd3 43 Aot cJFodlial

I ncl udes a cane ure optlcs 106
and having a 15 foldln§e@GV§ﬁnEoB9W108 ﬂlﬁgeﬂatﬁhQ|u§q|0§h@nof the canera

body 1Ca. 10 Aellehtrbﬁagde&ié actaarsor esedyrdiig dicstte prdsehtcover door
108. The Tens Qogrdettd €8"BOhEES1' DRpSLEEE NP H S 3 W ' FoYaehg'
instant camera is illustrated. The camera generally
designated 102 includes a camera body 104 defining an
aperture for viewfinder optic¢s 106 and having a
15 folding cover door 108 hinged to the front of the camera
body 104. A lens board 110 is carried by the
distal end of cover door 108. The lens board 110
comprises the electromagnetic actuator for
controlling exposure and focus as shown in FIG. 1. A
20 bellows 111 connected between the camera body 104 and
the cover door 108 forms a light tight housing for
'the optical path of the cameralD2. '
| The camera 102 is powered by batteries 114 which
supply power_to a film drive motor 116 which drives
25  pressure rollers 118 in a_known_nanner. The
batteries 114 also supply power to a camera control
circuit including a microcomputer 120. A light
sensitive circuit 122 measures scene light and
supplies scene light information to microcomputer 120
30 1in a known manner. A_distance measuring circuit 124
measures the distance to the photographic object and
supplies distance information to microcomputer 120.
‘When the camera user actuates a release
button l26,'the microcomputer 120 calculates the desired
35 exposure and lens position based on the inputs from



*.controlling exposure and focus. as shown in FIG 1. A 20 bell ows 111

. connected . between the canera body 104 and the cover door 108 fornms a |ight

. tight housing for the optical path of the canmera 102. The canera 102

* powered by battieries 114 which supply power to a filmdrive not or. "4 h

Adrives 25 .pressure rollers 118 in a knowi manner. The batteries o]
supply power to a canera control circuit including a mcroconputer 1
light sensitive circuit 122 neasures seeffe=light and supplies scene |ight
information to mcroconmputer 120 30 in a known manner. A distance
measuring circuit 124 neasures the distance to the Ehotographic_object and
suppl¥es di st ancelighttorsansidi oo chirerddorpdt 8pd130SToRen RPRSERIRS a user

actuates a rel easgiuitHn 426 doiR ifsC KOC Mprbgirah28t68b& Ui At £smédergesi red
35 exposure and. | ens position base &%@ t he inguts from
, :

li ght-sensitive ctf?ctff DEEF PR *Sta mERSUPHEEELP r €Y Teﬁfﬂgﬁ%‘(’:ﬁ%i ng to
a program stored 128 camk i3/ domnteledbadi dioodhueporeepet 20ve aavmstynes sirur r ent

drivers . 12§ andy 30, coNIRRIEthd o M HBIRSCHOVBARIBLULRS bRndours  Ne

él ectromagnetic actuator to c t he exposure and. ocus
camera via flexi BRE iR rfAcue Rl e capsea yd aof LERALAL PR EFRY NER RS

actuator elimnates2fhe need for active nechani cal coupling 10 bet ween

Lhe Tens board 110 and theycati2 dioGhd QeckiShaiiekas’ bbtakbsg the desion

eliminates the need for active'mechanical_coupling
10 between the lens board 110 and the camera body 104,
thereby facilitating the design of a compact folding
camera. ' - o _ _
The present invention-has been described above
with reference to an exposure and focus control mechan-
15 ism in a photographic camera. It is emphasised, however,
' that it could also be employed to perform other funct-
ions in a camera, or in other apparatus requiring
electromechanical actuators.



The present inventi-en -has heen descrlbed above with reference to an

exposure and focus contr ol mechan- Ismin a photographic canera. tt -
i s enphasi sed, houwﬂ“ul, Ilm"m “mm d al so be enpl oyed to performother . ¥
funct- io0 in a er apparatus requiring eIeCtronechanlcaI\J
act uat or. - 8 - alns "1 ' An el ectronmgnetic actuator having a

flat per t magnet and a flrst pl at e of ferronagnetlc mat eri al spaced
fromthe gnet to forma first 5 nagnet@% gap, a first flat armature,

conprising a flat conductive coil carried by a sheet of i nsul ating —

material, nounte ép the first magnetic gap for nove- nent in responsafto a
current applied conduct-. ive coil, a second plate of ferromagnetic
material 10 substantlally parallel to said first plate, and spaced from

the opposite sidg of the ghoned, ﬁé@ﬂéﬁﬂd‘ﬂbﬁ%a%b@ h@yﬁﬁé”hafiﬁﬁond
magneti c gap, and a second flat arnmature, conprisin at conductive coi

carried by a sheﬁﬁr%ﬁn¢4ﬁnW%54?ﬁ)Qﬁﬁeﬂlﬁﬂrs @do%SferrPBPgﬁﬁ &frent in
said second magngaterP4p spudeadpfrge fhe anagdrel'bem Iﬂa:mt s camdictive coil. 2

An eleCtrOHHQHEtI§$€&%§?Eﬁéﬁﬁﬁ%gffu§¥Jéﬁaéﬂa é% %@Brig&%ﬁnhrSt and

second ar na?ures” vot a A axis, 20
each armature haflat condyeiive ec@élntoraé@‘kml s’PaY & @@metrmﬁ‘ axpylaging An

fel ectromagnet i c xfﬁ‘é"eé'fiﬂ PO UA 15 FilPsl Hagheltdlt BB ¢OFPRbFENY MeANS
or urging sai _méﬁ% in response to a current applied to its conduct-

ive coil, a second plate of ferromagnetic material
10 substantially parallel to said first plate, and spaced
from the opposite side of the magnet as said first
plate to form a second magnetic gap, and a second
flat armature, comprising a flat conductive coil
carried by a sheet of insulating material, mounted
15 for movement in said second magnetic gap in response
to a cufrépt in its conductive coil.
2 An electromagnetic actuator according to
claim 1 wherein said first and second armatures are
mounted for pivotal movement about a common axis,

20 - each armature having an aperture centred on said com-
mon axis. _
3 An electromagnetic actuator according %o claim

1l or 2 further comprising means for urging said first
and second armatures toward respective rest positions.

o5 . 4 An electromagnetic actuator according to
claim 1, 2 or 3 wherein said first armature is coupled
to a shutter to control exposure and sszid second arm-
ature is coupled to a movable lens element to control
focus in a photographic camera. '



“and second armatures toward respective rest 05|t|ons An
electronagnetlc actuator according to clal EMH“"H n sald first
“armature is coupled to a shutter to control Euw od arm

aturé is coupled to a novable | ens el enent to controff focus i
bhotographlc caner a. 5 An el ectromagneti c actuator
claim4 wherein said armatures are each sgpgorted by a respe
menber, said hub menbers having a plurality

said Jugs of 5

couplgg to the bl
‘menber~ supporting -
sai d novabl e | ens

ence to, and as sh mn in,

of lugs extending therefrom
“the hub nenber supporting said first armature being

es of an iris-type shutter nd, s of .the hub
ai d secgﬁd QFH§¥3P8€88 hg %%ﬁ ?EﬁFt%F%Péﬁhﬂstﬁ' dri ving
oé!Jae.merzlt whe@ein 8aid armatwnes| ar:eremcalgrmippmalmdjat or

according to ol al Byl SYANA0LOE! kuBonBRbELNDELOR oo LA ML TeTer -

A phot ographi c ca

acconpany- | ng_dr awm
addibyr iodi Ayes skiendingsthergy 1&: neAdh| g it el enent

coupled to arp el eeﬁrreormgan@;tetncbeacbu@bertaﬁgoﬁmgfﬁasawwﬁ Beithg

ocus_res

Dhot ogr apni ¢ caner PuEtes foad i B0 BrteR 92 Ao tater hrvs SRivhets @t or e
described with reﬁgnéhde@zOOf th@ahdbamemhemnsuppoftgng sdid heecond
-acconpanying drawi@Syre being coupled to a cam for driving said

10

15

20

movable lens element.

_'6 An electromagnetic actuator according to claim

1 substantially as hereinbefore described with refer-
ence to, and as shown in, Figs 1 to 4 of the accompany-
ing drawings.

7 A photographic camera comprising a shutter

. and a movable lens element coupled to an electromagnetic

actuator according to any one of the preceding claims
to control exposure and focus respectively.

8 -+ A photographic camera.according to claim 7
substantially as hereinbefore described with reference
toy and as shown in, Fig 5 of the accompanying drawings.




