2198607 AUTOFOCUS ASSI ST | LLUM NATOR Thi s invention relates to an
aut of ocus assist illumnator for use wi th autofocus caneras. Known
automatic camer as use passive . autofocus 5 syst ens, i.e. t.hey rely
on light received from the subject in ordet to function. t he

| i ght | evel Is too low, typically in situations where anfi&éroﬁ\c
flash is required, the autofocus feature of the canera wll not

10 Known aut of ocus systens operate on the basis of detecting a
pattern . of alternaxUToFOCi$hASSHET ILBUMENATABNCe | evel s (high contrast)
within the field of view of the autofocus system Typically the field of
view of an autofocus systemis only a relatively 15 small area in the
centre of the field of view of  the ca | ens. Thi s _nea

t he aut of ocus systewﬂh%saln%%vﬁ?tb°FeatEgiPE§§ arEQ ofn tﬂ8t°g85P§ctaSSISt
i.e. an area  possessinn um_nan o rast t he _aut of ocus
systemwi || not func%#%#ﬂlg®t°5ugéfogﬁ§ gégﬁsﬁugpkﬁﬁpﬁaFSPEIQFé known

whi ch enabl e the autof ocus  system to operate in low Iight

Known automatic cameras use passive autofocus
S systems, i.e. they rely on 1light received from the

subject in order to function.

If the light level is too 1low, typically ig

situations where an electronic flash is required, the

autofocus feature of the camera will not function.

10 Known autofocus systems operate on the basis of
detecting a pattern of alternating high and low
1uminénce levels (high <contrast) within the field of
view of the autofocus system. Typically the field of
view of an autofocus system is only a relatively

B 15 -small area in the centre of the fiéld of view of th?;j
.t“ camera . lens, This meaﬁs that if the autofocus system
is aimed at a featureless area of the subject, 1i.e.

an area possessing low luminance contrast, the

autofocus system will not function.

20 Autofocus assist illuminators are known which enable

the autofocus system to operate in low 1light



*2_ conditions and conditions of ‘low |uminance contrast. One such known

aut of ocus assist illumnator conprises.a target consisting of a

ty anspar ent film wth inscribed opaque parallel lines |ocated
near the 5 focal point of a lens and a high intensity LED or an
incanggﬁcent bul b/ refl ector conbi nati on for illum nating

t he get, w.th the result that a magnified imge of the target 1is
projected. onto the subject. Thi s arr angenent has a nunber

of 10 disadvantages. Because the light from the bulb or LEDis
distributed over thecbaggetionseandt cofidiedyasdoEn Lowensihynaht8h evhPHast.
LED s are expensive and nust be pulsed to prevent overheating and
sel f destruction. One suchnckndeacantofocus asbibb/iklumthatotScomprises
conmbi nati ons generate heat which may nelt the target filmif inproperly
focused or if arranged teogekoseoneishéngar gét &il trafspahegh | ufibmus with

intensity the target filmarea nust be kept snmall. Also the target pattern
projected onto theinsgsibed nopaqupe pakapledo lines| . locabedushearhethe
field of view of the autofocus systemof the canera .is also small, very

preci se alignnen? of £PRalt RP&BE, oBuRblBpsS AP FeFFQBttheﬂﬁhEYanBEDcaﬁEraa“

ﬁ;gmmrgﬂrgﬁgcugras;PchaX nggntmﬂll buTg/regT on prog LYnatiggreoveEbr

illuminating the target, with_ the  result that a
magnified image of the target is prbjected onto the
subject. This 'arrangement has a number of
disadvantages. Because the 1light from the bulb or
LED is distributed over the target area it is reduced
in intensity. High -output LED's are expensive and
must be pulsed to prevent overheating and self
destruction. IncandeScenﬁ . bulb/;eflector
15 combinations generate heat which.may melt the target

film if improperly focused or if arranged too close

to the target f£ilm. For high 1luminous intensity the

‘target film area must be kepﬁ small. Also the target

U __ pattern pro:ected onto the subject must be kept
20 small. Because the field of view of the autofocus

system of the camera is also small, very' precise

alignment of the target, bulb or LEﬁ, reflector, lens

and camera are requied or the system. will not

function properly. - Moreover, known autofocus assist

25 illuminators are  mounted on the camera. hot shoe

within an electronic flash and consequently at a



25 jlluminators are nounted on the canera hot shoe within an
electronic flash and consequently .at a -3- distance from the

opticalaxis of the canera lens. This fesults in a parallax error. Thus?
if the small illumnator beam is aligned to coincide wth the_.~
au}ofocus field of viewat far distances (e.g. 15-30 5 feet) wizf
will mss the field of view at close distances (e.g. 3 feet). To
overcone this problemit is necessary - 80 - have t wo separate :
aut of ocus il | um nat or devi ces, W th one -aligned for far distances

and one aligneddigbance| fsem dtBeanepticalanési1oof ythe ofamgrarelersior

adds to the
el ectronic

bul kK and nakes it difficult to © adapt exi sting
fThis dEeFBASS In\Rrparatiagnerray sf ofpdP nglfokhetppall

tt | d i t f th i t ed It
atuces the useubtanPAALATof bS8 LR PHLERFAALEP. PRLBRLAC L BN autBe
ist illum nat ' ertical . LED S f
broj ecting a maBREPEORUPageLar SEnEiERaE ERY cortabanghs” [Red-  obara
of the Ien§ ontgegp? Su?iec&ilfndmfsgeagﬁe field of view at close
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distances (e.g. 3 feet). To overcome this problem it
is necessary to have two separate autofocus
illuminator devices, with one - aligned for far

distances and one aligned for close distances. The

use of a 'reflector adds to the bulk and makes it
difficult to adapt existing electronic _flaéh
designs. Very slight misfocusing of the target

pattern causes a large reduction in contrast of the
projected pattern and reduces the useable range of

the illuminator,

Another known autofocus assist illuminator comprises

a vertical array of LED's, a lens for projecting a

magnified image of the LED's 1located near the focal

point of the 1lens onto the subject; and a beam
splitting p:ism creating multiple parallel images of
the LED array. However, the LED -array, - because of
its small size, must be custom made and cannot
utilize standard components., Moreover, it does not
lend itself to low volume production because of the

high design, production tooling and set up costs.

ar get
and
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ib sptitting prism creating ﬁultiple paral l el imges of the LED array.
However, the LED array, because of its. snmall size, nust be custom

fede and cannot utilize standard’ conponents. Moreover, it does not
lend itself to | ow vol unme production because of the 25 hi gh desi gn,
prodd@l}on tooling and set up costs. -4 - Furthernore, because the

LED is unprotected, it is susceptible to damagg during assenbly. The
present invention therefore seeks to provide an autofocus assi st

illumnator in an i pREEKHEEmMbREN becaulec@hdi NgEhH0O tBe RhPEBBECLBEGNt LN is
there is provided an aut of ocus assi st i1l um nat or for use wth
aut of ocus caneras, saepepsibleaBol danadesdaptingaapsemndlg.l ens, the 1Tanp
having at | east one stretched filanment |ocated at or adjacent to the focal
point of 10 the lens such that in use the lens projects a
magnified imge of the filanent towards a subject |lying on or near
the optical .axi s of Thee paeseat Piovenkibop, thrsefoxps seeks theprovide an
stretched filanment extends in a direction perpendicul ar or substantially
15  perpendi cul ar @@tpﬁécéﬁt?é&ﬂséxﬂélﬁﬂlﬂﬁEOEaﬁﬁraD improved form.

S According to the present invention there is provided
an autofocus assist illuminator for use with
autofocus cameras, comprising an incandescent lamp

o/ and a lens, the lamp having at 1eést one stretched
filament located at or adjacent to the focal point of

10 the lens such that. in use the lens projects a
magnified image of the filament towards a subject

lying on or near the optical axis of the camera.

Preferably, the axis of the stretched filament
extends in .a direction perpendicular or substantially

15 perpendicular to the optical axis of the camera.

Preferably, the . stretched = filament extends
. substantially -rectilinearly between terminal
connections provided at opposite ends of an elongate

lamp bulb.

20 Advantaéeously, the ‘illuminator further comprises a

prismatic lens for splitting the image of the or each



Preferably, t he stretched filament extends substantially

rectilinearly

bet ween term nal connections provided at opposite

ends of an elongate |lanp bulb. 20 -Advantageously, the illumi nator

further conprises a prismatic lens for splitting the i mage of the or each
-5 filament into a plurality of parallel inmges. 1In this case;J%he

first-nmentioned
prismatic |ens.

renove 5 obj eckiiQRglenthainlo ViaSi Bhgrahi@ht oghi

| ens S di sposed betwgen_ the | anp and the ”
The prismatic lens nay be colour tinted to

the eyes of a human subject. Alternatively or'addiPlonaIIy, the™l anp -may
have a pluralitythief cpseal khe gRzeedmeardbhedl ongehydi nakly atkpbsbad
filanments. 10 Preferably, the lanp and first-nentioned l|ens are
supported for rebetweennmovehent flawgr dsaadd ahey prdsmamndécandéehsr. The
Conveniently, the lanp and the first-nentioned | ens are supported for

rel ati ve novenenpriismaitdcdi leosi omays bef chdoMmsngi tadiedl

each fil anment.
5
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objectional harsh visible 1light which may otherwisé

fall on the eyes of a human subject,

Alternatively or additionally, the lamp may have a
plurality of parallel spaced apart  longitudinally

stretched filaments.

Preferably, the 1lamp and first-mentioned lens are
supported for relative movement towards and away from

one another.

Conveniently, the lamp and the first-mentioned lens
are supported for relative movement -in the direction

of the longitudinal extent of the or each filament.

The invention will now be more particularly described
by way of example with reference to the accompanying

drawings, in which:-

Figure 1 1is a schematic side view showing the optical
system of one embodiment of an autofocus assist

illuminator according to the present invention,
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The invention will now be nore particularly described by way of exanple

W th reference to the acconpanying draw ngs, in which:- Figure 1 is a
schematic side view showing the optical 20 system of one enbodinent of
an aut of ocus assist illum nator according to the present invention,

-6 vﬁgbgure 2 is a plan view of the optical arrangenment * shown in Figure
1, and Figure 3 is a perspective exploded vieyg Lllustrating one exanple
of a nounting arrangenent for the optical 5 system of the illum nator
shown in Figure 1. Referring now to the draw ngs, the autofocus assi st
i1lumnator shown therein conprises an incandescent lanp 10, a
convergent lens 11, aAduaepri2smilsi cal eplah2. viéw ofhehel appica@ acoapgemest
an elongate bulb 13 and a filanent 14 which is |located at or )
adj acent to--the fosahlownoiint Fdiguirlee ll,emsdll and which is stretched between
term nal connections 15 and. 16 at opposite ends of the bulb 13.

The filanment 14 is -stretched 15 only in the sense that the axis of its

coils extends . _ T, . .
' : Figure 3 is a perspective exploded view illustrating
one ékample of a mounting arrangement for the optical

5 system of the illuminator shown in Figure 1.

Referring now to the drawings, the autofocus assist
—/ o illuminator shown therein comprises an incandescent
lamp 10, a convergent lens 11, and a prismatic lens

12.

- 10 The lamp 10 comprises an elongate bulb 13 and a
filaﬁent 14 which is located at or adjacent to the
focal point of the 1lens 11 and which is stretched

" between terminal connections 15 and 16 at opposite
ends of the bulb 13. The filament.14 is "stretched”
15 only in the sense that the axis of its coils extends
substantially rectilineafly; it is not stretched to
an extent which 'applies any significant tension to

the filament.

The 1lens 11 1is a 1arge' aperture bi?convex acrylic
20 lens with surfaces having different radii of

‘curvature, and a short focal length, typically 2lmm.



substantially rectilinearly; it is not stretched to an extent which applies
any significant tension to the filanent. The lens 11 is a |arge aperture
bi - convex acrylic 20 lens with . surfaces havi ng different - radii {
of curvature, and a short focal length, typically 21nm -7 - The _:
prismatic lens 12 is.placed between the lens 11 and the subject and ise4W n
faceted (as shown in Figure 2) so that the-itmge of the filament 14 '
projected by the lens 11 is split into two parallel 5 magni fi ed wavy

i mages [err] and |2 on a subject 17 which lies on or near the optical

axis of the system The two inmages [err] and[err] create a pattern of high
and | ow | uni nancé'hleeveﬂ@-scm#ql#% sllﬁd}sectlzﬂ i RdAqed tbﬁﬁ‘éﬁﬁfbf%sle@sﬂt]em

of a canera, ' a 35mm still canger a,

light from thi §“ étbteeﬁ\‘brlﬁq"ectaétf] ba'tﬁ< e ﬁ%ﬁ'@r%f] i se%%f f?l?:?‘éfht in
L ont Lovel s or THEEe Duo/hr WU e pARRET (i e oo fREHE: T
own. 15 _.The prp'rso tc'tcedlebr}? t]t?e 'lsensCO|f)f'r1§ éﬁf‘ktﬁmta&ttv?é fi‘arallel
5 magnified wavy images I} and I; on a subject 17 which
lies on or near the optical axis of the system. The
two images I} and I create a pattein of high and low
luminance levels on the subject 17 at which the
autofocus system of a camera, e€e.g. a 35mm still-h_?
10 camera, is aimed. The 1light from this pattern
keflected back to the camera is suff1c1ent to allow
the autofocus system of the camera to function even
at low ambient light.levels or when the subject does

not have sufficient contrast of its own.

15  The prismatic lens 12 is colour tinted to act as a
filter e.g. a red filter, to remove objectional harsh

visible light as described previously.

As described above the prismatic lens is twin faceted
to create a double image of the filament, However, -
20 other prism designs could be used to create further
multiple images and it may be possible to do away
with the prismatic lens altogether especially if the

lamp includes two or more parallel spaced apart



filter e.g. ared filter, to renove objectional harsh visible light as
described previously. As described above the prismatic lens is twin faceted
tio create a double inmage of the "filanent. However, 20 "~ other prism
designs could be used to create further nmultiple imges and it may be
possiRle to do away with the prismatic |lens altogether especially if the

lanp includes two or nore parallel spacedg apart -8 - filaments.
The autof ocus assist illumnator may be incorporated in an electronic

canera flash and ififlemfemd®sd W th known electronic circuitry in the.
canera via the 5 canera hot shoe to cause the filament 14 to turn

on at the appropriate time in the autofocusing process when a signal is
generated by the autofocus canera. In the exanple shown in Figure 3 the
lens 11 is.secured t &hehe autefocys aassdsiter ildumipiatiori mayobe incorporated

tel escopically nounted on support 21 fixed in use to the body (not
shown) of an el ect r odifc &an@le otiraadc Tﬁ@meéﬁp fdasy s@ﬂﬁorﬂé&eFﬁa&eﬁoIHéFh

22 which in turn is slidably nted in the s ort, 21 The ri smati
_ inown ele %roﬁic circu % '© Bmeta vga the

-5 camera - hot shoe _tb cause the filament 14 to turn on
at the appropriate time in the autofocusing process

when a signal is generated by the autofocus camera.

- _ In the example shown in Figure 3 .the lens 11 is
secured to the front of a carrier 20, which is
10 telescopically mounted on suppdrt 21 fixed in use to
the body (not' shown) of.an electronic camera flash.
The lamp 10 is supported in a holder 22 which in turn
is slidably mounted in the support 21. The prismatic
lens 12 is fixed to the body of the flash in front of
15 the 1lens 11. This arrangement enables the optical
system to be precisely aligned during assembly. By
moving the carrier 20 -on the éupport 21 along the
optical axis the filémént 14 can be focused for
maximum contrast at the maximum intended subject
20 distance of say 20 to 30 feet. The lamp holder 22
may also be adjusted vertically with respect to the
camera body in order to accurately align the image of
the filament in relationship to the optical axis of

the camera on which it will be used.



lens 12 is fixed to the body of the flash in front of 15 the lens 11.
This arrangenent enables the optical systemto be precisely aligned
during assenbly. By noving the carricer 20 on the support 21 along the
optical axis the filanent 14 can be focused for maxi mum contrast’ at _the
maxi mum i nt ended subj ect 20 distance of say 20 to 30 feet. fhe
| anp hol der 22 may al so be adjusted verticallyy, with respect to the”
canmera body in order to accurately align the i'mage of the filament in
relationship to the optical axis of the camera on which:it wll be
used. -9 - Instead of I ncor porating t he aut of ocus assi st
ilTuminator in anpeled ronde fimsdvpordting My thde iABHYR eddgidhe
canera itself or may be provided as a separate item in which |atter case
it could be 5 i ik auniarebr Wiih it ecdledtironind r dilidshy, init t hanaganernse
via the canera hot shoe. The autofocus assist illumnator described in
t he above enbodi nextorpquetsstsean thehe camenaidrianitfi @ diagu \ben tprpadided
features. 10 | . Because an imge is fornmed directly of the

: as a separate item, in which latter case it could be

5 interfaced with electronic circuitry in the camera

via the camera hot shoe,

The autofocus assist illuminator described in the
above embodiment possesses the undermentionedw/

advantageous features.,

10 1. Because an image is formed directly of the
incandescent bulb - filament, without
distributing the 1light over "an intermediate
target area, the luminance of the projected

pattern is very high.

15 + 2, . Incandescent bulbs can be easily produced at
low cost in 1low ﬁroduction guantities and do

not require special handling.

3. 'Because the filament is incandescent along most
of its length the magnified filament image is
20 sufficiently long that vertical alignment is

not critical and no further solution is needed



% ncandescent bul b filaneni, W thout distributing the

Tight over an intermedi ate target. area, the [lum nance of the
forojected pattern is very high. 15 ‘2. Incandescent bulbs can be
easily’ produced at low cost in low production quantities and do not
requti§ speci al handling. 3. Because the filanment is incandescent

along most of its length the magnified filament_iygpae is 20
sufficiently long that wvertical alignment is not critical and no

further solution is needed to- dfeved® tHEVEPardiax PPABEM RIHEBMBed
descri bed-previously. 4. Horizontal alignment is less critical

because of the multiple i mgsse€i®@Bg, by the prism 5 5. Snal
focusing errors do not seriously reduce the contrast of the projected

i mge. or reduce the useabl e distance range. 6. The size of device is
much smaller and the nunber of ~ conmponents IS |l ess  than t he

0 reflectordbul b/Herigontal aligiment iscdessat¢mitical because

of the multiple images created by the prism.

5 5. Small focusing errors do not seriously reduce
the contrast of the projected image or reduce

the useable distance range.

6. The size of  device is much smaller and the
-.number of components is less than the
10 . reflector/bulb/target © film combination

described previously.

The above embodiment is given by way of example only
and various modifications will be apparent to persons
15 skilled in the art without departing from the scope

of the invention defined by the appended claims.
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for, use with auto
Iens the | anp havi
adjacent to the foc

y. The above enbodlnent i's given by way of exanple only

ations wll be apparent to persons 15 skilled in the
ing from the 'scope of the invention defined by the
11 - CLAIMS: 1. An aut of ocus assi st |Ilun1nator

focus caneras, conprising an incandescent |anp and gy/
ng at | east one stretched_5 _filanment | ocated at or

al point of the lens such that in use the |lens

projects’ a magnifipggarpgge of the filanment towards a subject |ying on or
near the optical axtsof the canera. 2. The illumnator of Caiml,

wherein the axis of
di rection perpendic
of the camera. 3.
axi s of t he S
rectilinearly

ends of an el ongate
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10 the stretched fil anent ext ends in a

ular or substantially perpendicular to the optical axis

1.The Ahl aatoébonsof askast lidlumihatsr 2forwhesei nwibkr
tretched filanment extends 15 substantially

aubofoeus cameresyi nabmpohadéngi oan pibpcadddsaenbppdainpe

and a 1lens, the lamp having at least one stretched
filament located at or adjacent to the focal point of
the lens such that in use the lens projects a
magnified image of the fiiament "towards a subiject

lying on or near the optical axis of the camera.

\/

2. Thé illuminator of Claim 1, wherein the axis of

the stretched filament extends in a difection'

perpendicular or substantially perpendicular to the

optical axis of the camera.

3. The illuminator of claim 1 or claim 2, wherein

the axis of the stretched filament extends
substantially rectilinearly between terminal

connections provided at opposite ends of an elongatr

lamp bulb.

4, The illuminator of anyone of the preceding
claims, further comprising a prismatic 1lens for

splitting the image of the or each filament into a

.plurality of parallel images.

s



ﬁainbuIb. 4. The illuminator of anyone of e preced n
further conprising a prismatic lens for 20 Spllttlgﬂmlﬁl“ﬂ

Iainﬂ
ithe or each filament into a plurality of parallel imm lHEﬂ“i E“

The illum nator of claim 4, wherein the first- mentioned | ens is

- di spgged between the |anp and the prismatic |lens. 6. The illum nator

of claim4 or claim5, wherein 5 t he prlsrﬁﬂlié lens is colour tinted.

7. The illumnator of anyone of the preceding clains, wherein

the lanp has a pluralgiy ofpparal gl ukianaest apagd | Q@ fpdi r@"mﬁé{éitrph%e
filaments. 8. The illum.nator of anyone of the precedlng 10

claims, wherein the fangt-anehtiicndd s dedil Prsal ety ek f Qamp  and
rel ati ve novenent towards and away from one another. 9. The

il luminator. of anyonshe gérisnmeetigriamesli ng cl ainms, wherein the | anmp and

the first-nentioned lens 15 are supported for relative novenent in the
direction of the longitudinal extent of the or each filanent.

6. The illuminator of <claim 4 or claim 5, wherein
5 the prismatic lens is colour tinted.
7. The illuminator of anyone. of the preceding

claims, wherein .the lamp has a plurality of parallel

o/ spaced apart longitudinally stretched filaments.

8. The illuminator of aﬂyone of the preceding
10 claims, wherein the lamp and first-mentioned lens are
supported for relative movement towards and away from

one another.

9. The illuminator of anyone of the preceding
claims, wherein the lamp and the first-mentioned lens
15 are supported for relative movement in the direction

of the longitudinal extent of the or each filament.

10. An autofocus assist illuminator substantially
as hereinbefore deéctibed with reference to the

accompanying drawings,

20 11, An electronic camera flash incorporating an



10. An ~oeds— assi st iIIunihatorN'sdbstantially as hereinbefore _"

escribed wth reference to the acconpanyi ng draw ngs. 20 11. An B
mmﬂm H flash incorporating an 111121t 1 =13 -0 s |
!ﬂﬁﬂ“ | I um nator according to anyone of the preceding clalgs
*  ¢Ant alitof ocus camera incorporating an autofocus assi st |Ilun1dhh@r
according to anyone of clains 1 to 5 10. - 13 -

autofocus assist illuminator according to anyone of

the preceding claims.

12, An. autofocus camera incorporating an autofocus
assist illuminator according to anyone of claims 1 to

5 10,




