[ ORORORE L ot o e s n s

i A AL AT AP

1 ZOOM CAMERA W TH MOVABLE LI GHT UNi T The present invention relates to a ™ -
zoom strobe device having an illum nation angle varying nechgg%gysgﬁ;z%?n1
strobedevice in which an illunination angl e varies in accor e -
focal length of a zooming lens is - wdely used in a zoom|ens canera and

particularly in a conpact_canera havi g E_ § n1ghoiigraphin | ens system
and a separate zoomfindeﬁggysgéﬂ:E : H__ ﬁ 8 QEeﬂHé&ice, at | east
one of a light emgting tube, a reflection ,~and condensgr |en
constitutes an iII%th ﬁ%§$W§uﬁQ¥%Eﬁﬁﬁqu%é£€€$ ﬁﬁi%h%ﬁﬁ&ssfﬁf%ﬁeaﬁﬁéFEM
axi s directpop;hg GHAR9Guh Rkl bHThAG1ECYa2YehE: nlBfaklikyT nat i on angl e
varying nenber 'S actuated by ‘a cammechanism ~In a conventional zoom
strobe device, singe AfbmSseEbBECA it 2Hi 4ffi ctPNahhe i diPNaRggke
varying nenber is directly engaged in a camgroove of a cam nmember _
provi ded i nvgr£88 RChadbidrRanide ¢8bhJreeue NMesigthnVver aal Adimiinc! 1amd i 98
angle to cause a relatively large displacenent of the illum nation angle
varyi ng menbbdeby wséduin aizfirmQemnicatlerishandapartibelariignveres, cbiipact

| arge inclination angle of the cam gioove may nmake it inpossible to actuate
t he cam nendemerdhhavisgt be zoeas photiahraphd ngprhemnisystiem candna eaépanate
zoom strobe device has a Iong camgroove having a small inclination angle,
resul ting isrem fihedensevistienpl hncavel af zeon ghrehendevicahi atbieagbsonere
serious particulagrly in,a canmera having a macro function at a TELE

extrenm ty i vhildi¥tth EMiSEAPEehePRp 2 FEh R 1R fhadey ang FP)depsgr lens

mat¥0- phot ogr aphi Qsitiaqn, si.nce.a relatjvely_ |arge_displacenent o
(advance)(éLq %}gﬁY%ﬁiﬁgtﬁ umlnéilon_angie \ ry1n8 memper” Which moves

- in the optical axis direction to change the illumination angle.

The illumination angle varying member is actuated by a cam
mechanism.

In a conventional.zoom strobe device, since an associated
pin provided on the illumination angle varying member ' is
directly engaged in a cam groove of a cam member provided in a
cam mechanism, £hé cam groove must have a large inclination
angle to cause a reiatively large displacement of the

s : illumination angle varying member by a small displacement'&f the
cam member. However, the large inclination angle of the cam
groove may make it impossible to actuate the cam member. This
is the reason that the cam member in a conventional zoom stréﬁe
device has a long cam groove having a small inclination angle,
resulting in an increased displacement of the cam member. This
becomes more'serioﬁs particularly in a camera haviné a macro
function at a TELE extremity in which the zoom lens moves froﬁ-

the TELE extremity to a macro-photographing position, since a

relatively large displacement (advance) of the illumination
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2 angl e varying nenber nust be caused by a short cam groove to decrease the
intensity of the strobe |light at the macro- photographing position. An

obj ect of the present invention is to provide a zoom strobe devi ce i n\ahich
a large displacenent of the illum nation angle varying nmenber nay be caused
by a short camlength (cam groove). According to the present invention,
there is provided a zoom strobe device h%ving an illum nation angle varying
menber which.is ' [ [ ORL) cal ' whi ch i

Const 1 ¢ ur 2898y AR Adhfer BSEL BB SaBRaTy B SLe, 06, HRoEReuEoang
a condensgech@lse t BRePOSIdd M ©f 23 dthb! WEAGd 011 8RE Cataietid'ddRIRE"
bei ng controll.ed by a cam groove of a cam nenber which is noved in ]
accor dancgnhdtbraphded PosdRglGH. on, characterised by an intermediate |ever
which is provided between the camnenber and the illum nation angle varying
nmenber so as to @l abgeaoblf dhRl Yesemdi dniveheiohdiat €ol pyevilel AJzoom
provi ded thereon wi th an association pin which is engaged in the cam groove
of the castrebeclettigdeainaglbeh ad erhups td imp dadenterits ofs thei dl2dminkk ibhe
iIlumnation angle varying nmenber. Preferably, the distance [err]1 between.
t he pi vot anflehvaryiognedinkes m@yerbearchused dggori shoot pam denghhl [(eamt han
the distance [err]2 between the pivot of the internediate | ever and the
associ at e@l¥pev¥edoen ([err]). Thus, a large dispfacenent of the illumnination-

angl e
v/

According to the present invention, there is provided a

zoom strébe de?ige having an illumination angle varying member -
 which is movable in a direction of an optical axis and which is

constituted by at least one of a light emitting tube, reflection
shade and a condenser lens, the position of said illumination
angle varying member being controlled by a cam groove of a cam
member which is moved in accordance with a zooming operation,
characterised by_ah intermediafe iever‘which is provided between
the cam member and the illumination angle varying member so as.
to_rotate about a pivot, said intermediate lever being provided
theréon_with an association pié which is engaged in tﬂg cam Q;J.
groove of the cam member and an associated portion which is
associated with the illumination angle varying membef. |

Preferably, the distance £1 between the pivot of the
inﬁermediate lever and thelassociation pin is smaller than the
distance .£2 between the pivot of the intermediate lever-aﬁa the
associated portion (£1 <£2).

Thus, a 1large disp}acement of the illumination angle
varying member in the optical axis direction can be'cadsed by
a s'ma_ll movement of the_cax_xi member when £ 2 ié iarger thét L1

(£1 <@2). Namely, an increased axial component of the'moVement



“varying menber in the optical axis d|rect|on can be caused by a snaH
novenent of the cam nenber when [err] is largér that [err] [err]. Nanel y,
an increased axi al component of the novenent 3 of the cam groove is
transfiitted to the i I'lum nation angle varying menper, and accordingly the
i | lumi nation angl e varyi ng nmenber can be $nDotth actuated by a smal

di spl acenent of the cam nenber, thus resulting in: a_reallzatlon of a smal

and conpacerzaara stambendawe e sCHENAilea £5e i £ 1l €S0 R0 T 1O
a light emtting block mhlch is formed by the l'ight emtting an
reflecti onvabgdagi neapezl, thar ascordihgay ltheminaundhadidhe avdfis R AL’
may be constituted by the light em.tting block. In this case, the Ilght

enm tting bmemkerscpneber shbptphlyyadctdated by appmalnoahspﬂathbn& RF Rhef
hangi ng rails which extend outwardly fromthe light emtting block in
paral | el vwan menkest, ckhuaxiresgiltdew otn and new ldizdtalan soEppedsmayaganent
porti-ons. Preferably, the device further conprises a strobe housing in

whi ch the FPBRRCENFPPPNGEEPBEKAPYikSused, said strobe housing being

rovided with guide slots correspondi ng hanging rails- are
glldably fitted aﬁﬂngﬁBbSP#EXg sﬁg?ac SVHRT c FAPTiRe St dppddght

ted tp. th | t of the
C T obe. houtthst PhE: BRELR, RuiBh°e Boted wf (it L1 SRLH heo trgmn A

made of a @R PbAi&ction shade integral therewith.

v The illumination angle varying member may be constituted'
) by the light emitting block. In this case, the light emitting
block is preferably provided on its upper portion with a pair
of hanging rails which extend outwardly from the light emitting
block in parallel with the optical axis direction and which have
stepped engagement portions. o
Preferably, the device further comprises a'strobe”ﬁousing
in which the light emitting block is housed, said strobe houeing
being provided with guide slots in which the corresponding
hanéing rails are slidably fitted and supporting surfaces WHich
A,  engage with the stepped portions.
- The intermediate lever may be pivoted to the wall pdrtion
of the strobe housing that has the guide slots. | |
Moreover, said cam member may be made of a cam plate
.which is reciprocally mqﬁed in a direction pérpéndicular'ﬁo,'and
‘not intersecting, the optical axis. _ o -
In a preferred embodiment, the device further comprises
a strobe finder housing which has a pair of’vertical'Walle, a
bottom wall which connects thezlower portions of the vertical

walls, and an upper wall which extends from the upper portion
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which'is reciprocally noved in a direction perpendicular to, and not
I ntersecting, the optical axis. In a preferred enbodi nent, the device
further conprises a strobe finder housing which has a pair of vertical
wal |'s, a bottomwall which connects the |ower portions of the vertical \v
wal I s, and an upper wall which extends fromthe upper portion 4 of one
of the vertical walls in the direction opposite to the bottomwall in
paral l el wi®f pne bt the werticsd talds ialthel directieni dpposties wel lkhe
defining a chanber in whjch a zoomfinder device can be held, said |ight
em tting blBekteri wgldupbsr pagapyeinaifictheabptomasald nosaidnvereical
optical axis f%rection.,Acgg{ding t o anot her, aspect. of the invention, there
% IJrSr P

i s provi ded"® tan2Pd €8 G WAddma/EidHd ey i ehambepr i8i Kiigh a zoom
i 11 uni nati op, | ar yi nb ich_.i ble ,in.a directi f
ot B8, R S OGOl TEARD) gy RS OB

tube, a ref ' hade d condenser. |l ens,_the position of said .

iIIuninatié%ﬁgﬁgﬁgeéaﬁgiﬁggng d % ﬁ’gﬁﬁnﬁ%(ﬁQ(ﬂP{%'%nsgyﬁbgpgéﬁféraﬁﬁg

of a cam negpsschbsh 1s noved in accordance with a zoomng S

operation, characterized by an internediate |ever which is provided

bet ween the cam neabsesrdinfgt 88 hhbéRepatl NG ¢e i I fRafS Q-

rotate about a pivot, saidginternedia?ehﬁggg% %gfggﬁ%r%éfééﬁﬁ$ﬁérggﬁgéﬁ?%.

an associ atpmow jded vdicamarsa engayes iny aheod skeobanigiaewecshpti8ifngan

menber and an associ ated portion. S :
illumination angle varying ‘member which is movable in a

direction of an optical axis and which is constituted by at
least one of a light eﬁitting}tubé, a reflection shade and a
condenser lens, the position of said illumination angle varying

. mgmber being controlled by a strobe cam groove of a cam member
which is moved in accordance with a zooming operation,
characterized by an intermediate lever which  is provided
' between the cam member and the illumination angle varying member .
~so as to rotate about a pivot, said intermediate lever being
provided thereon with an association pin which is engaged in thé-
strobe cam groove of the cam member and an associated portion §;)

| whiéh is associated with the iliumination angle varying member.
| Conveniently, at least one movable lens is provided_with.
a further association pin, ﬁhe position of which lens: is.
controlled by the direct engagement of the pin in a finder cam
groove formed in the cam member. |

Preferably, the:distance.el between the pivot of the
inteymediate leyer and the assqgiation pin is smaller than the
distange,ﬁb between the pivot of the intermediate lever and the

associated portion (,Zl <1&2).



* which is associated with the illunination .angle varying nenber.
Conveniently, at |east one novable | ens i's::provided with a further

associ atifon pin, the position of which lens is controlled by the direct
engagenment of the pin in a finder camgroove forned in the cam nenber.
Preferably, the distance [err]1 between ghe pivot of the intermediate |ever
and the association pin isg4ismaller than the-distance [err] between the

pivot of the int Qh@é@i‘?zéﬁi@ﬁfﬁi&héﬁ‘%@ﬁﬁ@f{;ét éﬁ‘-ﬁ*imﬁghti Qﬁi}@:ﬁﬁhﬁ]d)bbloc The

devi ce may further conprise a’light emtting. bloc rch is forméd by the

light eniwhisy Heb&oxtdd ey rafd eridivn ehpteihgt egbal ahbethw Harlldetion

i Il um nation angle varying nmenber being constituted by the [ight emtting

bl ock. Anskadepintefrabetiperewith| ntieatihuminatben dasrle hadydalgpwember

detail, by way of illustration only, with reference to the acconpanying

dr awi ngs, béinghcohstiitgted by $£hen ldghitoesd ttdrgpdrlidaks vi ew of a nain

portion of a zoom strobe device enbodying an aspect of the present

invention; Fig. Anjexampleyeaf nther presen§. inventignsoeibli ba deserdbednder
device; Fig., 3 is a partial sectional view taken along the line II'l-1L1 in

Fig. 2; ap@levgin detailndy wak qff ar Wshiabion ianLioo Wikl 819 e¥@ncce tohown

in Fig. 1_show n osi tiongl relationships of conponents thereof show in

WDE ext rEiF1JCCORBRRY S8, SRPFFERY ddcMBich: T+ |

Figure 1 is an exploded perspective view of a main
portion of a zoom strobe device embodying an aspect of the

- present invention; |

Fig. 2 is a view similar to Fig. 1, in association with

-a finder device;

Fig. 3 is a partial sectional view taken along the line

- III-IIT in Fig. 2; and

Figs. 4, 5 and.s'are plan views of the zoom strobeﬂdeVice

" shown in Fig.'1'show1ng'posi£ional relationships of components

~thereof show in WIDE extremity, TELE extreﬁity and macro

- photographing range, respectively. .

\_/ - A zoom strobe device 10 of an embodiment of the present
invention is supported by a strobe finder houéihg 11 together
‘with a zoom finder device 30. Note that a zoom photographing
lens is, as is well known, Separately provided and is not shown
in the drawings. - N | | |

The strobe finder housing 11 has a pair of vertical walls ---
1la and 11b, a bottom wall 11c'which connects the vertical walls
"11a and 11b at the lower portion thereof, and an upper wall 1id
"horizontally and outwardly extending from thelupper end of the

vertical wall 11b. The vertical walls 1la and 11b and the bottom
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phot ographi ng range, respectively. A zoom strobe device 10 of an enbodlnent
of the present invention is supported by a strobe finder housing 11
together wi'th a zoom finder device 30. Note that a zoom phot ogr aphi ng | ens
is, as is well known, separately provided and is not shown in the dr awi ngs.
The strobe finder hou5|ng 11 has a pair ofévertical walls 11a and 11b, a
bottomwall 11c which connects_ the vertical walls |1la and 11b at the | ower

portion theMaét, 1&ﬁddﬁﬁlﬂﬁpér chamber 142 hin | wateh | the arpm Ut indet \devdcandiong

fromthe upper end the vertical wall 11b. The vertical walls |1a and | 1b
and the bolto Eﬁmp °"61%\ﬁ9 ¢11*1@(: ZRAN REEPRe ABRLCE 210 nifhFeReiNedz domar ispdee

device 30 i 1,d 09 -obe,devi.ce 10 ecei I n a space
defi ned by ?ﬁgﬁgégt% erﬁ?ca nga! i 1§ﬁdqﬂ43%éﬁ) %agbe|P3PeA foiarddy
movabl e | engq§rame 31 mhlch holds a first lens L1 and a second novable |ens
frame 32 mhlch hol ds a second lens L2 are located in this-order.in the

chanber 12 which vhewgeshr aigvalay 130 eddife 520051 ﬁBﬂd%z a%ﬁfﬁ‘épﬂ%tsed

so as to.nove in the optical axis diirection. In addition ird ourth and

fifth | enseblléndld secbhd méeabIEOVa Vtafated vHidhaimesebeniao 16he
rear of the second |ens L2. The-upper portions of the third, fourth and

fifth | ensek2 L8re Yocated Siarthicoveded lhp théi clianbenves vﬂﬁ.chTthfwlerdStraﬂd
second novabl e lens frames 31 and 32 are provi ded, on their upper portlons
with assoc,%{q@ﬁ p$9§h3§heaﬁ§ames 31 and 32 are supported so as to move in

the optical axis dlrectlon. In addition, third, fourth and fifth - \_)
lenses L3, L4 and L5 are 1mmovably located in the chamber 12 to
the rear of the .second lens L2. The upper portlons of the thlrd
fourth and flfth.lenses L3, L4 and L5 are covered by a finder
cover 33. The first.and second movable lens frames 31 and 32 are
prov1ded on their upper portions with association pins 31a and
32a, respectlvely _ _

| The upper wali 11d of the strobe finder housing 11 has_
a palr of gulde slots 13 formed therein, which extend in
parallel with the optlcal axis. Each of the guide slots 13 has
a rear through hole portion 13a and a stepped portion whlch is \_J
formed by a lower portlon hav1ng a decreased width to define a
supportlng surface 13b located anterior to the through hole
portion 13a, as shownlln Figs. 4-6.

- The zoom strobe device 10 has a fixed condenser lens

(Fresnel lens) 14 and a llght emitting block 15 which serves as.
'an 1llum1nat10n angle varylng member in the 111ustrated
embodlment The llght emltting block 15 has a xenon tube (light
em1tt1ng tube) 15a_ and " a reflectlon shade 15b integral

therewith. The light emlttlng block 15 is provided on its upper



32a, respectively. The upper wall 1ld of the strobe finder housing 11 has a
pair of guide slots 13 forned therein, - which’extend in parallel with the
optital axis. Each of the guide slots 13 has a rear through hole portion
13a and a stepped portion which is formed by a | ower portion having a
decreased width to define:a supporting surface 13b located anterior to the
t hrough hole portion 13a i@&@s:shown in Figs. 4-6. “FThe zoom strobe device 10

has a fixeg,reRaengeEn! Nsa{Frés ﬁﬁndiﬁ{bs krakd2né alfcahbxerhit %ﬁﬂrpéi?ﬁkylf’
e

|
whi ch serves as an illunmnation angle varying nenber in
i Il ustrat eflopbelemnghtTemiltitdly SIddKH NG HWGkarddl heF wivknehet dpeichight
emtting tube) 15a and ‘a reflection shade 15b integral therewth.
The |ight swristand kireckaddpted ptovbdeditteidt Srupfles correspohdirgwythde
pair of hanging rails 16 which extend rearwardly formthe light emitting
bl ock 15 islptsalBel Thet hangéngpratds a&i bauedsteppadapertiionsbd6ai vhidhin
t he correspondi ng guide slots 13. The hanging rails 16 have stepped
portions l18anwiehepgnagpd dnyatbe IHPRAKE KNHoFRrARCesr flatles 988. Uhethe

(e 1AN0I g {5 18yReRLe, Lol e coanl e Felce 20,058 70 pas an
B e e LB BLOS b8 ok ndPlBh oo e b nblfor.
through hole PortbRgR blhebiihy aamechibht WHAR SIS 51880 95° dhd ERyed
\_ upper wall 114 of the finder strobe housing 11d, the hanging -
| rails 16 are inserfed into the through hole pbrticns 13a of the
associated guide slotsland are then moved forward, so that the
stepped portions 16a engage onto the supporting surfaces 13b.
The positibns of the light emitting block 15 and the
first and second movable lens frames 31 and 32 6f thé.zoom
finder device 30 are controlled by cam grooves 20, 21 and 22
formed on a cam plate 18; The cam piate'ls'is éuppofted on a
supporting plate 19 which is secured to the strobe finder
housing 11 so as to move linearly in the right and léft hand
o ' directioﬁs (lateral'directions). The cam plate 18 has a movement
restricting groove 18a formed therein which'extends:iatéfally,
.so that a pair'of_guide pins 19a secured to the'suppoffing plate
19 can extend therethrough.  The supporting plate’ 19 has a
projection 19b which is formed by cutting the plate on the
opposite side to the grbdvé 18a to prevent upward displacement _
(floating) of the cam plate 18, so that the cam platé 18 can be
reciprocally moved in a lateral direction,pérpendicular to, and

not intersecting, the optical axis.
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stepped portions 16a engage onto the supporting surfaces 13b. The positions
of the light emtting block 15 and the first and second novable | ens franes
31 and 32 of the zoom finder device. 30 are controlled by cam grooves ZOkJ21
and 22 fornmed on a camplate 18. The camplate 18 is supported on a
supporting plate 19 which is secured to tle strobe finder housing 11 so as
to nove linearly in the right and left hand directions (lateral

di rections). The opfa Pk epi§taa§sahagvsmfckr Q% WHIdH i¥ QR ddids oy ngd
t herei n whi ch ext ends laterally, so that a pair of guide pins 19a secured

to the sup@vurwirdgiyyt beh. aasmexpentibherodt htipelgbanTha A4 pandi R ikiat £ 19
has a projection |9b which is forned by cutting the plate on the opposite
side to ther@agnnia bya &0 texwimdl upesa a|3aplateraenﬁr(inoamqu§nmémtmz;.cam
~plate 18, so that the camplate 18 can be reciprocally noved in a |ateral

di r ecti on, Geasnesntdys the fanvanst angt seyersengotakéonpt PEathedexrminalrhe
canlplate 18 has a rack 18h which is grOV|ded on a down mardl% bent rear
portion of %S c&if pFéPéeaﬁa‘W%’F\ PlatfgdfeFhymVe ek hghkl angedetizg Bre o

ter m nal Ch?"es"%?%%%@f?ﬁiﬁ? s {8 AEBEC: P EKBRS AR A Hr i e
i n
reChani sm gy el 128550 h@%ﬁ@ aphihct BEe38RT BGCOBE" BAAP b 25T

photographl I cal systen1( rrespon

phot ogr aphidag-Yeitshd %Hé‘%éélﬁ‘%oéégﬂ':—%}?{n | ShPE 4 hfhétfﬁﬁfef |# 19 §adg o

angl e. The associ ation pins 3la and 32a of he first and second _
' view and the strobe illumination angle. _ : 7

The asSOéiation pins 31a and 32é of the first and second
movable lens fxames 31 and 32 are directly engaged in the
corresponding ¢a_m_ grooves 21 and 22 of the cam plate 18.
Accordingly, when the cam plate 18 moves fight and left, the
first movable 1lens frame 31 (first lens Ll) and the second
movable lens frame 32 (second lens L2) are moved in the optical
~axis d_irect.ioﬁ_ in 'accordance with the profiles of the cam-
grooves. 21 and 22 to'change the finder field of.vieﬁ.

The_assqciation pin 16b is functionally engaged with the.
cam groove 20 through-an intermediate lever 24. The intermediate
lever 24 is pivoﬁed to the upper wall 11d of the strobe finder

~housing 11 by means of.a shaft (pivot) 25. The intermediate-
.lever 24 has an association pin 26 which is fitted in the cam

. groove 20 and a bifurcated association portion 27 in which the
association pin 16b of the light emitting block 15 is engaged. "
The association pin 26 and the bifurcated asSociation.pbrtion
27 are located on the opposite sides of the shaft 25. The
distances {1 ana ¢2 petween the asso_ciat:_i.on pin 26 and the shaft

~ 25 and between the bifurcated association portion 27 and the

e e o e e tr s s s



" novable lens frames 31 and 32 are directly engaged in the correspondi ng cam
grooves 21 and 22 of the cam plate” 18." Accordingly, when the camplate 18
noves right and left, the first novable lens frame 31 (first lens L1) and
t hessecond novabl e lens frame 32 (second lens L2) are noved in the optical
axis direction in accordance with the prefiles of the camgrooves 21 and 22
to change the finder field:of view The association pin 16b is functionally

engaged widHhfthex$agrar afye <20 ot hisel @haa wHYrE iR i i@l a dd 1 R 24
dntermediate lever 24 is pivoted to the upper wall 1ld of the strobe finder
housing llisyroeanedofby thef tadspeDiticd®. pihe 26} ektiedi féeen@ver o4 fizé an
association pin 26 which is fitted in the camgroove 20 and a bifurcated
associ at i esgmridtaioR im idimopdiet basakl vt iner gased ndftrdmeshigbéd to
~emtting block 15 is engaged. The association pin 26 and the bifurcated
associ at i &hepobifuncatedr asseciation portdopos??e andesherice h&hehaligleh.
The distances [err] and [err] between the association pin 26 and the shaft
25 and beteidditinge igck cb ed association portion 27 and the 9 shaft 25
are [err], so that when the hternediate | ever 24 is rotated by the

associ ation pin 28R neihofifentad OFEYESocPlri oflpi ANds PPo AT ARy
2o NS S0 A0S P! 40eRl 5 ARSI LAS RIS Hacett
Sggt i gﬁ s, | f0SsAEERMTRIFHNY 156GH RN €hdse Z0PMERE 36h! gPdcte Y WO
" shown in Fig. 1). It is necessary for the zooming section &2 °
to cause a larger forward displacement M (Fig. 1) of fhe light
enitting block 15 within a small displacement range of the cam
groove 20, i.e. the macro section &3 (corresponding to a small
axial distance m (<M) in Fig. 1) to decrease the intensity of
the strobe light when the zoom lens is moved frdm the TELE
extremity to the macro phetographing position. In this casé; the
WIDE extremity is located on the lens accommodating section side
& 1. The above discussion also applies to the cam grooves 21 and
22. |
\v/_ The zoom strobe device of the present invention operates
as follows.

When the.cam plate 18 moves right or left; the first.
movable lens frame.31 and the second movable leﬁs frame 32'move
directly in accordance with the profiles of the cam groqves 21
and 22 to correspond the finder field of view to the zoom ...
photographing range. On the other hand, the light emitting block
15 is moved in the optical axis direction via the intermediate

- lever 24 while enlarging the axial component of the'displacement

of the cam groove 20. Thus, the association pin 26 provided on
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[err]3, as shown in Fig. 1 (only-those of the cam groove 20 are 'shown in
Fig. 1). It is necessary for the zoom ng section 8.2 to cause a larger
forward displ-acement M (Fig. 1) of the light emtting block 15 within a .
snmal | di spl acenent range of the cam groove 20, i.e. the macro section -
[err]3 (corresponding to a small axial did®ance m(<M in Fig. 1) to.
decrease the intensity of the strobe |ight when the zoomlens is nmoved from
t he TELE exFPSWPPFQHEqg%?ﬁﬁﬂ%ﬁYﬂﬁuﬁﬁxﬁﬁnﬁﬂﬁ@?bosmttbﬁ.C?m gbpgveﬁseh]?he
WDE extrenjity is |located on the | ens acconmodating section side [err _
The above g}?ééus%?%‘?lc’a?EE.%p‘p'ﬂli"eslﬁ% Phe tthen digbteemitying 2blotke k9ods.

: ' ' ' f,ol | .. W t he car
ol ;?Ze.13%%58%#3%?013?w%ﬁ?i?ﬁé?xﬁi‘h&?é‘#l%&%%S%cﬁ%ﬁi‘% r%“%t?erﬁﬁanﬁs:%%
. / i tly in cor.dance w rofi]es
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Thus, the association pin 26 provi.ded on 10 the internmedrate lever S
fitted in ttizecamagtopse (21 and2)heresspainglpp whénléheOhssb8iht¥Bh pin
emtting block 15 is associated with the bifurcated association portion 27

of the inte?fredrenes | Bvethe pptHigalhaxisy direlot idnsbgnthe] distaheevaeFide

1), the light emitting blo_c:k 15 moves in the opposite direction

by the distanc_e,M(=(£2/_Q_1)-m) . Therefore, even if the distance ~

m is reduced, that is, even if the axial displacement m within

the macro seét_ion &3 d_f th__e_ .C_a_]fl groove 20 is reduced to decrease

the inclination.angle o thereof, the necessary displacement of

the light emitting block 15 can be provided. In other words, if

the inclinatio:n' angle @ is set, so that the cam plate 18 can

be actuated wi'ch._a: small drive.force, and if the lengths £1 and.

£2 are determined in accgrdance_ with the inelination angle O,

the necessary axial dispiacement of the light emitting “block

15 can be readily ensured. U
As can bé seen from the foregoing, with the present

invention, in a zoom strqbe device in which the illumination-

angle varying member is moved in the optical axis direction with

the help of.thé dam groove, since the rotatable intermediate

leyer which has thereon the association pin engaging in the cam___

groove and the association portion associated with the

illumination gng;e varying member is provided between the

illumination angle varying member and the cam groove, .the

enlarged axial COmponent of the displacement of the cam groove



- associ ati on pin 26 and the shaft 25 is dlfferent frontthe dlstance [err]2

bet ween the bifurcated association portlon 2:7:and the shaft 25 [err].
Accaqrdingly, when the assoqciation pin 26 noves in the optical axis
direation by the distance m(Fig. 1), the light emtting block 15 noves in
t he opposite direction by the dlstance Nif([err]) Therefore, even if the
di stance mis reduced, -thaf:. even if ﬁe axi al:di spl acenent mw thin the

macr o Sectiént&SB%\%t%feé(f;? C%megrmyem?ﬁawoﬁe@m%toail?%ea%rw@r by

i ncl.ination angle there the necessary di spl acenment of the Iight

enm tting Prsedby C868186t PhEVERErat o Obhetheod Ustahtet bativeehi ghki pivaggl e
Ois set, so that the camplate 18 can be actuated wth a small drive
force, andshdft her [ tehreg tihet draved ila ten A e lahdathedaseoaiiadd am pdac andathe
with the inclination angle [err], the necessary axial displacenment of the
light enitdistande Joktuen athecpivatli $hathsef ethe Atntermgdistenlevem and
foregoing, with the present invention, in a zoomstrobe deyice in which the
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with the hel p of the-cam groove, ﬁln e e ro,t tabJe lnterrredl ate | ever
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whi ch’ has tt}tF’er &am tﬂ%mﬁggoc‘?adtl 8 B8 gt £39Mh 5‘1"&3\7" Vahd1"he
associ atiqn orti ass Wi_t [ I ang [
menber is “brok\g;l de(fqbe Weenqtt?t{ ‘f Jlnurir’i %a‘tt%ﬁ‘ ak’ %@g’?{ygﬁg %enﬁae‘\rﬁ%%dgtg
cam gr oovetdise el ¢{ged axi al eonponent of the di spl acenent of the cam
groove Is transm tted to the illum nation angle varying nmenber by
properly selecting the ratio of the distance between the pivot
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shaft of the-interned%aLe_LﬁlgL_éﬂg_%gg associ ati on pin and the distance
bet ween the pivot sh of the inter late | ever and the association '
portion. As -a result 7! ,@W"&” ' acenent of the cam nenber can actuat.e

the illum nation ang , thus resulting in a snooth operat#on
and a snaller zoom strobe devices * 12 QA MS 1. A zoom strobe device
having an illum nation angle varying nernber which is novable in a direction
of an opti &HAIME s and which is constituted by at.l.east .one of a |ight
emtting tube, reflection shade and a condenser |ens, the position of said
iI'lum nation angle varying nenber being controlled by a camgroove of a cam
menber which is.nobved in accordance wiith a zooniggugﬁeration, characteri sed

by an interredi at & FO93 SKEPER deViFehalEdDand BatifNnBRBie VaRY ing
il 1um nati I [ nb t { )i vot., j d
| nter medi aBETHRRe T Thot B BOTABHS: RB! Bof LRPCHIGR REodR PHYAFAR G Hnd s
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strobe devieg 1R&AXISH NShiQe CadidMal. c¥hEERES: t handi, Stancepbsl £l ohebieatmide

pivot of the internediate | ever and the association pin is-snaller than the
di stance [ dnnjuniieiateicsn t &RgPeVolargfinghanénber npdiage dmafolasll tBg a cam

associ ated portion [err] _ _
groove of a cam member which is moved in accordance with a

zooming operation, characterised by an intermediéte lever which ;‘)
is provided between the cam member and the illumination angle
varying member so as to rotate about a pivot, said intermediate
iever being provided thereon with an asseociation pin which is
engaged in the cam groove of the cam member and an associated
portion thch is éssociated with the illumination angle varying
menmber.

2. A zoom sfrobe device according to Claim 1, wherein the.
distance Ql.betweeh the pivot of the intermediate lever and the
association pin is smaller than the distance 112 betweén the.

pivot of the intermediate lever and the associated portion W)

(21 < £z)._

3. A zoom strobe device according to either of Claims 1 or
2 further comprising a light emitting block which is formed by
the 1light emitting tube and the reflection shade integral...

therewith.

4. A zoom strobe device according to either of Claims 1 or

2 wherein the illumination angle varying member is constituted
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3. A zoom'st r.obe device accordlng to- elther of Clalns 1 or_2 further
conprising a |ight emitting block which is fatnmed by the Ilght emtting
tube-and the reflection shade integral therewth. 4.
devi'se according to either of Cains 1 or 2 wherein the
varyi ng nenber is constituted 13 by tq§hllght en1tt|ng block.

zoom strobe device according.to Caim4 erein the |ight Fn1&L|nﬁ blockd
is provid t e a pair of hapgi.ng rails which. exten
out&ardlye€¥gﬁ?%hzlyﬂe Emg%?ﬁ |n5ﬁ%%%bk in parallelgﬁnth the optical axis
di rection. and whi ch have stepped engagenent portions. 6. A zoom strobe
devi ce according to Caimb5, further conprising a strobe housing in which

the light smitting Bbemk sittobelsRe: 1Al dL&SrPhity h@élscmlﬁehngw pRwiifedHy th
Hered

gui de slots in which the corresponding hanging rails are slidabl Itte

and supporliggt SemfieesngMEIBtIe R0 ¥4 ded NBNSiRRPE Mtwﬁéloﬂ with 4
zoom strobe device according to Caim6, wherein said internmediate |lever is
pivoted t pate ol Ihamyingnrailshendichobexteondi bgtivheaipasidie eneda ighets.
8. . A zoom strobe device ‘according to Caim?7, whereln said cam nenber
is nade(ﬁemnt%wm®lthCMMthpasalkelpwmtaltyenopEdcam axdlsr d¢reckhion and
perpendi cul ar to, and not. intersecting, the optical axis. 9.° A zoom

st robe deVﬂE%ﬂbdﬁﬁYﬂlﬁEePBeﬁn?“ﬁPEEEBPﬁgPBFﬁiﬁPS

W ' 6. A 200m. strobe device according to Claim 5, further"
comprising a strobe housing in which the 11ght emlttlng block
is housed, said Strobe housing being providéd with guide slots
in which the corresponding hanging rails are siidably fitted and

supporting surfaces which engage with the Stépped portions.

7. A zoom strbbe device according to Claim 6, wherein said
intermediate lever is pivoted to the wall portion of the strobe

housing that has the guide slots.

— 8. A zoom strobe device according te Claim 7, wherein said
cam member is made of a cam plate which is reciprocally moved
in a direction perpendicular to, and not intersecting, the

optical'agis.

9. A zoom strobe device according to anj.précediné Claim ---
further comprising a strobe finder housing which has a pair of
vertical walls, a bottom wall which connects the lower portions
of the vertical walls, and an upper wall which extends from the

' upper portion of one of the vertical walls in the difection
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further conprising a strobe finder. housing which has a pair of "vertical ;
wal ls, a botto 'umf““ﬂ“ﬂjﬂ'&cts the |l ower portions of the vertical
wal I's, and an RAM‘ | lext ends fromthe upper portion of one of the
vertical walls in the 4direcfion 14 opposite to the bottomwall in
parallel with the bottomwall, said vertiggal walls and said bottom wall
defining a chanber in which:a zoom finder device can be held, said |ight
em tting bloditididksupner bedtoy “HE1URRCpa#All1e30 WATH THO VS0t tbih NFal11,
optical axis direction. 10. A canera conprising a zoom strobe device
conpri si ng sarid Martiingdl oral Bgimd sl i bt temrbes 1 Whd i ni 1sg e vekdgberd NiR
direction of an optical axis and which is constituted by at |east one of a
- 1ight enitsilvigh tbezoam dfilnstan oheghaeecand ke dombidnsenifiedd ghtheemitstingn
of said illum nation angle varying nenber being controlled by a strobe cam
groove of XICgh RN SHPRIrted Pypthe UpRerapadddgRc@s Ko h mave Zgpntheg
oper at i on, cggkgﬁéerised b aﬂ%internediate | ever which is provided between
t he cam e/ 4 PHE i $3RF " on angl e varying menber so as to rotate
about a pivot, said internediate | ever being provided thereon with an
association pin which is engaged in the strobe cam groove of the cam nenber
and an assqg at ed 1ok Q0 Wi } S ASSQCL d S\Whtoh ot Jsl ' L QL
varying magi?ér. 11A?q£éﬂ%§:\é€gﬁ§rg%t(ﬁ;§d?n58¥)g‘ a%%%glggvégﬁﬁﬁdgﬁfg%@g%ﬁt
- one novabl g 1A rtRAdHeGny ild) Falryiiler mehbed avheBhPi Bs thevRBSEt i PR Of
which lens is controlled by the direct engagenent ' _
direction of an optical axis and which is constituted by at\\).

" least one of a light emitting tube, a reflection shade and a
condenser Ieﬁs, the position of said illdmination angle varying
member being controlled by a strobe cam groove of a cam member
which is moved in accordance with a zooming operation,
characterised by an intermediate lever which is provided between
the cam membér and the illumination anglé varying member so as
to rotate about a pivot, said intermediate lever being provided-
thereon with an association pin which is engaged in the strobe
cam groove of the cam member and an associated portion which is

associated with the illumination angle varying member. o/

11. A camera according to Claim 10 comprising at least one
movable 1lens provided with a further association pin, the:
position of which lens is controlled by the direct engagement

of the pin in a finder cam groove formed in the cam member. .-

12. A camera according to Claim 10 wherein the distance /.1
between the pivot of the intermediate lever and the association

pin is smaller than the distance £2 between the pivot of the
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of the pin in a finder cam groove forned in the can1nenber 12 A canera
accordi;ng to Caim 10 wherein the di stance Li between the pivot o

intermedf ate | ever and the association pinis smaller than 1"""&

[err]2 between the pivot of the 15 internmedi ate | ever an wmmﬁﬂm ,I
portion [err] 13. A canera according tgesany of Clains 10 t'o 12 fum

conprising a light emtting bléck which is fornmed by.the light emtting
tube and t hentefhetiabe ibude hnaeghalashecéwmbﬂ pb#t'on A canmera accordi ng

to. Ctaim 13 wherein the illumnation angle varying nénber is constituted by
the |ight i i bek. 15. A zoom strobe device substantially as
herei nbefore set forth, with reference to, and/or as illustrated in, -

Figures 1 to 5 of the acconpanying draw ngs.

13. A camera according to any of Claims 10 to 12 further
comprising a light emitting block which is formed by the light
emitting tube and the reflection shade integral therewith.

14. A camera according to Claim 13 wherein the illumination

angle varying member is constituted by the light emitting block.

15. A zoom strobe device substantially as hereinbefore set
forth, with reference to, and/or as illustrated in, Figures 1

to 5 of the accpmpgnying drawings.




