AN | MAGE RECORDI NG APPARATUS The invention relates to an image recording
apparatus and to a method of recording an image on photographie & | m—5 « ~
El ectronic inmage processing apparatus is now w dely used to nodify

| mpges. El ectroni c graphics: Syst ens enable the painting or drawi ng of an

i . to be sinulated and encANoIMAGE DIBC Sed ARAID  nt 0 anot her.
Electronlc gr aphi cs s§§tens t hus ,all ow an original inmage to be
generated or an initi ARS8 MAGY¥ERSiIGE B Qﬁ? & BRanplM@96y K QQﬁQHﬂgm
portions of the i ge mhogﬁx within an el ectronic enyironnment, O her inage
processi ng syst eRBPERELMS @nﬁ&eéidm%Eh?g ﬁ??o?ﬁ%ﬂr HBhAR £ HPAER A e

its position int itensi onal space appears to alter or the

i mge appegrsltopggt8ﬁﬁpﬁgﬂ‘i3gjﬂﬁ surface of an object. | mages are

represent el ectroni as .an arra I tisv hﬁgge
el enent s, gor pi xel s. A Yatta e e genergde E’%"taerna le§ t 20
P e orter th%lagigsvwsé?hg%ca%re a#% %{1éétf&¥1@e?m i's Q'I§d

from anot her nage on say a scanned

el ectronically. g, a%al;{ﬂ?%ﬁ egfes ﬁfﬁ-ﬂ:fﬁ@%fddraﬁﬂhé' 8¢ andigkage to

transformed to th user of "the system the

pi xel data can bﬁeogmﬁtlatt@é?léq{a ahpiPUndaneseingi 6P 8R! inagehartemge
defined by the data to a um such as paper or film

another. Electronic graphics systems thus allow an

10 original image to be generated or an initial image to
be.modified, for example by re-touching portions of
the image, wholly within an electronic environment.
Other image processing systems enable an image to be
transformed so that for example its position in three

15 dimensional space appears to alter or the image
appears to be_applied to the surface of an object.

Images are represented electronically as an array

of data defining respective image elements, or pixels.

The pixel data may be generated internally by the

\_ <20 system, as in the case where an image is painted, or
it may be extracted from another medium, as in the

éase where an image on  say a film is scanned

electronicélly. Once - an image has been created,

modified and/or transformed to the satisfaction of the

25 user of the system, the pixel data can be output

through an output device which applies the image

defined by the data to a medium such as paper or film.



2 Printers can be used to transfer the inage to paper, film etc., and
I mge recorders can be wused to transfer the inmage to photographic film
or other light sensitive nedia. 5 | mage recorders are used |n,1;\he
novi es industry to transfer nodified novie frames back onto filmon a
frame-by-frame basis. - A schematic- diagram of a typical inmage recorder
is shown in Figure 1 of the acconpanyi ng2 dr aw ngs. Referring to Figure-l,
an 10 i mage, recorder system 1 conprises a store 2 for storing data .
representing Mrinfers oranghe pasdetoTyppogtey, thee inrgR heypapedefined by
2800 x 2048 pixels, though of coyrse: Iar er qor smaller i-mages may instead
be defined by ﬁ’ﬂén'datee?cr'n t Rt dP@ge zdexs can; sbec uFed fFBm t he

store 2 a row,at_a under_ th of . an address s .
The data scantRPIRART G Sogee o BARERPFaRbLG AiLH-aF cuEBsF oL aRE) (o
converter 4 whj er. to a signal which is applied to a cathode ray
tube 5. The caﬁ%e r%e lltlédiéray tube 5 also recer ves X, Yy address signals -

fromt scanner WYeSHePY LPE %gr &9 %ﬁ%nnﬁﬁff)é{ %ﬂ&’% en 6 of

t he cathode ray tub |n synchroni sm wt e scanni n from

the store 2. toThﬁ'arr%der{oﬁﬁtéinnﬂmfil&tﬂﬁmé@'ﬁ&dw%@ocﬁﬁfﬁ%ﬂ gavi. ng 25
afilter 8 and a lens 9 which focuses the inage _

frame-by-frame ' basis. A schematld dlagram of a

typical image ‘recorder 1s shown in Flgure 1 of the

accompanying drawings. | Referring to Figure 1, an W
10 - image recorder system 1 cofmpri_éés a store 2 for |
storing data repr'es'ent'ing _pikeis’ of an image. .

Typically, the image may be defined by 2800 x 2048
pixels, though of course largéi:" '6r sma'_llér' images may
instead be defined by the data in the store 2 . | Data
15 is scanned from the store 2 a i'ovr at a time under the
_control of an X, Yy address scanner 3. The data
scanned from the store 2 is applieii to éui analogue-to-
digital converter 4 which converts it to a signal
which is applied to a cathode ray tube 5. The cathode
20 ray tube 5 also receives x, y _addre’ss_'. signai_ls‘ from the
scanner 3 thereby causing the beam to sc;an. across the
screen 6 of the cathode ray tube 5 in synchi'onism with
the scanning of the data from the' store 2. The
recorder system 1 further comprises a camera 7 hairing
25 . a filter 8 ‘and ‘a lens 9 which focuses the image

displayed on the screen 6 onto a film 10.
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di spl ayed on the screen 6 onto a film 10. 3 In use, the electronic inage
I's scanned three tinmes onto the screen 6, one for each red, green and bl ue
separatlon with the appropriate filter placed over the lens 9 during each
sca It typically takes 5 about 30 seconds to scan each separation
and Ylhus takes about three tinmes that period to scan-the whol e i mage onto
the film 10. Once an |nage has been transferred to the film 10, new | mage

dat b tt t the.fil.m9 ad d th

Camera 7 in readi noss (07 ERE s RBSOF PRACH @ﬁ%%%%?%%m‘” T
On foi I d

by Manbgenent | Or apri e | GeeS rEAECboYeBHTE, POhE, b Machlad ' Sfeeh "SRG

15 recordin r S d r t
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so-cal | ed hal oi ng curs as a result of ectron i n

screen 6 of the cadecHa1dnd® Juriidi b @ed®, F']Q’&'rtﬁrg?lé’élii?etakes
acconpanyi ng drawi ngs, there is shown a cross section through the

screen 6 ofs a cat bt agot Wcondsihto SWateneabhc wypadretsion f and ptnﬁe 11
havi ng deposited on one face a phosphor |ayer 12. In use, the phosphor
layer 12 is excit cuakis absnuntinpe | ttnes thadaperdiah iz rapdmethe whole
image onto the film 10. Once an image has been
transferred to the film 10, new image data can be
written into the store 2 and the film 9 advanced in
10 the camera 7 in readiness for the scanning of the next
processed image frame. One type of image recorder
presently available is the "Solitaire" recorder by
Management Graphics Inc.
There is a problem . associated with image
15 recording apparatus as described hereinabove, namely"
that of so-called haloing which occurs as a result of
internal reflection in the screen 6 of the cathode ray
tube 5. Turning now to Figure 2 of the accompanying
K/ drawings, there is shown a cross section through the
20 screen 6 of a cathode ray tube. The screen 6
comprises a face plate 11 having deposited on one face
a phosphor layer 12. In use, the phosphor layer 12 is
excited by a scanning electron beam 13 causing the
| phosphor to emit light through the face plate 11.
25 Most of the light passes through the face plate 11

and, as shown in Figure 3, is seen as a dot of light



phosphor to enit light through the face plate 11. 25

Most of the light’

passes through the face plate 11 and, as shown in Figure 3, is seen as a
4 14 on the screen 6. However, a significant proportion of

dot of
the em'tted |ight

passi

reflected light 5

ng.

i ght

is reflected internally in the face plate 11 before =§}

out of the sane. As shown in Figure 2, the majority of the

15 is reflected batkk out through the face plate ahdlf

this primary reflection is seen as a halo 16 on the screen 6 (see Figure
The size di4 @i the screandsedioyevas, pri sigyifiearttpoerorsidBpends

3).
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screen 6 (see Figure 3);'”Thé'Size'of'the halo 16
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caused by the primary réfléétibns'ls'depends on thé
physical thickness and thé constitﬁtibﬁ of the face
plaﬁe_ll'buﬁ typically will héﬁé'a radius of about
15mm. In addition to the halo caused by'the primary

reflections theré is an overall uplifting of the level

of light seen on the screen caused by secondary

" reflections 17 where thefliéhf is.féflected several:.

times internally before passing"out'through the face
plate. .
The halo 16 is an area of illumination on the

screen where there should be 'néné and 'i1_: 'will' be

appreciated that as the dbt 14 is_éCanneduaéross the

screen 6 the halo 16 will move with it. Iﬁﬁs,'in

addition to a point or'dot"of*lighﬁ_being directed as

an image onto a- correspondi‘rig" point or dot on the _

£film, the halo image cauSes'thé;corresponding'area of

£ilm to become fogged. As~the'ha10'moves'acrpss the
screen the whole of the image frame on the film will

become fogged thereby. The: degree of fogging of the
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ah image onto a corresponding point or dot on the film the hal o i mage
causes the corresponding area of filmto becone fogged. As the hal o noves
across the 25 screen the whole of the inmage frame on the filmwl|
becafp fogged thereby. The degree of foggigg of the 5 image on the film
depends on the nean bright ne$s of the electronic inage represented by the

pi xel data in thq_ngréé eog. t};%: ﬁ]{&céegf?ﬂfggg%inngcﬁgarﬁga%n rg%??% t he gg real I

bri ght ness of the Image on mso

o o PRI &G En1 E0RALILIebOBRR MY cHe WIS SPEH 14

i nvention-there is provided an i rec apparatus conpri si

t S . . . :
raster scan di gt @.nd_'lfh%lr e@ﬁ@@ﬂﬁ%dﬁ%ﬂ@gﬁs qef i @f&:‘(ﬁj&s/%? at'yh? he

. 1
el ectronic data, the 10 i spl ay screen bel ranged to

i mage over a periRé 11 i PRigHcAE3aNI0H Yhe aiRaRt R dhHDEiIRELROUS At @
focusi ng neans for focusing the i mage di splayed™on the display screen onto

a phot ogrsphi c fidr8as whsdh EhSBBASHASBAGCR! Q6 Wadt EppelsHaVgiey .
screen, the nmasking nmeans conprising a novable plate having an aperture;
and positioning nMREordid®rePosnéi aspagtt BE aper piteeett M et itn of
light is scanned to allow light fromthe point to pass through the
aperture, the ap&here his ngprowkdedoneth t dimage recording apparatus
comprising: a »raster scan display screen for
displaying an image defined by electronic data, the
N 10 display screen being arranged to displaylﬁhe'image
over a period of time by scanning of a point of light
thereover; a focusing means for focusing the image
displayed on the display screen onto a photographic
film; a masking means associated with the display
15 screen, the masking means comprising'a movable plate
| having an aperture; and positibning means © for
positioning the aperture'as the point of 1light is
scanned to allow light from the'point to pass through
L/i the aperture, the aperture being dimensioned to
20 prevent unwanted light caused by the displaying of the
image on the display screen from being focused onto
said f£ilm.
According to another aspect of the invention
there is provided a method of recording an image on
25 | photographic film, the method comprising: displaying

on a raster scan display screen an image defined by



20 prevent unwanted |ight caused by the displaying of the inmage on the -
di spl ay screen from being focused onto said film According to another
aspect of the invention there is provided a nmethod of recording an i mage on
25 photographic film the nmethod conprising: displaying on a rasterjj
scan di splay screen an image defined by® 6 electronic data, the image "~
bei ng di spl ayed over a period of time by scanning of a point of Iight over: ..
the displ ay s@?@gﬁ,r%éﬁs‘pﬁﬁat h&hSrad@agrspPaiBe dit SPEa¥ed pIoKeL cReen onto
a phot ographi¢c_ fi.l d 5 ~positi,oning. a novabl e pl ate .having an
aperture over-pFﬁéogloioﬁ]%Jtm? i Gkt ggénpﬁggp%taoPollP&ht&% ?’s%%‘hn@éfetro al | ow
light fromth oiNnt_ t-0 _pas rough the aperture, the aperture.being

di mensi oned tghﬁg)réi\}esrﬁlat}ﬁmgﬁfégnri ﬁtcuégd‘l?@EdﬂB?/ tH89E HHSRAREDf OPhe i mage
10 on th i's r m_hei ng f ogus -9@5 said.f£il.m _The above
and further fggtgurggé%%éfhgse%\év%gt iag-irs;ecpar(‘a-=I éggsggrt %vﬁ hgpl)gr ‘i cﬁf‘gri ty in
the appended glak And: tPORLPEE1 &M Lh @pqﬁg& Sant i | S

- becone cleareé %?gﬁﬁgbngiégratiﬁé ofbpﬁg fo lSa?ﬁgagégg%%gﬁng%g%#ﬁ%tion of
an exenpl ary epRoghiRRt o8f 1188t Ayerhé Opo phedr WM 1 Gt el 8T €85R/nEE the '
acconpanyi ng

allow 1light from the point 'to=“pass'-ﬁﬁr0ugh the
aperture, the aperture being dimensioned to prevent
unwanted light causéd by the. displaying of the image -
10 on the:display screen from”being'f0cused onto said e
film.
The above'and further features of thé invention
- are set forth With particularity ‘in the' appended
- claims and together with _advantéges thereof will
15 become clearer from cOnsideration'of the following
detailed description of an exemplary embodiment of the
inVention-given with reference.to the acéompanying
drawings.
In the drawings: PR ' . \.U
20 Figure 1 is a schematic diagram of a known image |
recoxrder, as described hereinabove;
Figure 2 is a schematic cross section through the
screen of a cathode ray tube, 'as' described-
hereinabove;
25 Figure 3 is a schematic view of the screen of

Figure 2, as described hereinabove;



drawi ngs. In the draw ngs: 20 Figure 1 is a schematic di agram of
a known i mage recorder, as described herei nabove; Figure 2 is a schematic

crosg,section through the screen of a cathode ray tube, as
desef} bed herei nabove; 25 Figure 3 is a schematic view of the
screeﬁ of Figure 2, as descri bed herei nabove; 7 Figure 4 |s a schematic

di agram of an inmage reg %&lﬁé ‘@Thedyi 29 ddeddveat | 'cPJ.rla UG hs ﬁnace
schematic plan view of the imge recorder of Flgure Vi ewe

direction x - X; fecorder Refibb@yngl tHs! Faten el ary |nages and the
density in inages obt ai ned using the systens of Figure 1 and Figure 2.

Turning now to Figure Migiréhs decenpechengtieawligs alew noge thec dimiege
system 20 enbodying the 10 invention is shown. In Figure 4 parts of
t he i mage recor dereco:sr.j/sreunf FPfurewhi chewedr dn tierdimsdtion ax - X;
correspondlng parts of .the inmage recorder system 1 of
Figure 6 1llustrates exemplary 1mages and the
density in images obtained using the systems of Figure
1 and Figure 2.
Turning now to Figure 4 of the accompanying
draWings an image recorder system 20 embodying the
\ 10 invention is shown. In Figure 4 parts of the image

recorder 'system 20 which are identical to

corresponding parts of the image recorder system 1 of
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8 Figure 1 are designated by the sane legend as in Figure 1.

made to the description of those parts common to both recorder systens.
The recorder system 20 further conprises a travelling nmask 5 21 -

positioned over the screen 6 of the cathode ray tube 5. The mask 21 is g;}

Reference is

nmounted to a conveyer 22 which is driven by a servo notor 23 controlled by

a notor control unit 24 coupled to the adlress scanner 3. Figure.5 shows & -

ewed.in the

h i | i f the 10 . d 20
Girection b arvieieg 1 0Srg° denicriaed [BY e cTeng ISIEN e 0ln | e

mask 21 definesg
" equal to the dia
arranged to 15 4

£6°37°, TRAPEFLHGE T, Sefle Moo PRfie Mgkt o e )

hose SYAHHONESENSRY ¥Eboth HaroFadt 2dyevensthe gpeeen 6

with the reading of pixel data fromthe store 2 and display of _
correspondi Ng pPr&8LEAER $PELERIAEEur-thEie compirideshastfalenliRgahakrast
equal to the length of aline in the inmage as displayed on the screen and
the 20 5  maski2posiedonederovdre théestreens 6ustethievedtinsie i payhe

| mage are scan

the canera 7.
opti cal geonet

10
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ned. It will be appreciated that the effect of the mask is
to bl ank out nostbefSt hdHeamasks 2thdsepuptedehioi agconvéyem 22i wgishen by
25 The exact size of the slot 25 depends on the :

ri/s ofirivens pyt @nsSEEVQ deeltey, 2Bheogtyplled by a motor

control unit 24 coupled to the addréss_scanner 3.

Figure 5 shows a schematic ‘plan view of the

recorder system 20 viewed in the direction of arrows

X - x in Figure 4. As can be_séen from Figure 5, the

mask 21 defiﬁeS'an elongate aperture or $lot 25 and

has a width at least equal to the diameter of the halo

16. The cdntrol unit 24 (see Figure 4) is arranged to

synchronise movement of the mask 21 over the screen 6
with the reading of pixel data ffom the store 2 and
display of corresponding pixels on the screen 6. The

slot 25 has a length at leéSt eqﬁal to the length of

a line in the image as displaYed 6n the screen and the.

mask 21 moves over the screen 6 as successive lines in

the image are scanned. It will be appreciated that

the effect of the mask is ﬁo_blank out most of the
halo 16 thereby preventing it from being seen by the
camera 7.

The exact size of the slot 25 depends on the

optical geometry of the system 20. 'ideally, the slot

S

-
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9 would be of a width corresponding to that of a single line as displayed
on the screen 6, i.e. the dianeter of the dot of |ight 14. However, it is
not possible to achieve this in practice because of the difficulty 5

in {%bhining such a narrow sl ot and because of the limtation in the
accuracy of positioning the servo notor. Furgihernore, the mask nust be

posi tioned out of contact with the screen 6 Tn order to avoid damge to the

sereen and S of 1WAULE b SkESiaulEotlalpaiull bo B! phaednenoch

to-allow the Iight _ e dot to pass € carmer

sl ot 3mm wi de defi | 8523185 KaPRE! bhoRped HEPAWE, 1% SCERENgGalhdtheen
found to be acceptable in a recorder systemwhere the Iens of the canmera is
15 appr oxi mat&f yeHeOgut avRy 15 6A8 14¢ SHRRIver SURD £s Shét Passabiedt h

corresponding to several image |lines and thus the degree of accuracy
required in positigdidchidee stitlis i in netaét dee tiveddisée i O théer @DEEY chatpy
scanned is not great. Wi | st such a slot allows 20 portions 16a, 16b
of the hal ® 16 to jyasmathénéhyr eugth tdenavpgiwngsletf cand obethase poft thes
16a, 16b is relatively insignificant. An advantage of using a slotted mask
21 will now be explimitatiwnhinetheemacunaghecofr pprdtdppimg tlxg servo
Figure 6 of the acconpanying drawi ngs. Figure_6(a) .
motor. Furthermore, the mask must be positioned out
of contact with the screen 6 in order to avoid damége
to the screen and is of finite thickness. The slot 25
10 must be wide enough to allow the light from the dot 14
to pass therethrough to the camera 7.
A slot 3mm wide defined in a mask positioned 1mm
above the screen 6 has been found to be acceptable in
a recorder system where the lens of the camera is
15 . approximately 250mm away from the screen. Such a slot
has a width corresponding to several image lines and
thus the degree of accuracy required in positioning
the slot in relation to the line currently being
U : scanned is not great. Whilst such a slot allows
20 portions 16a, 16b of the halo 16 to pass therethrough
the fogging effect of these portions 16a, 16b is
relatively insignificant.
An advantage of using a slotted mask 21 will now
be explained with reference to the graphs shown in

25 Figure 6 of the accompanying drawings. Figure 6(a)'

shows an image 26 comprising a large area 27 of black



shows an inmage 26 conprising a |large area 27 of bl ack 10 on a background”

28 of white. For the purpose of illustration it is assuned that the area
27 has a maxi num val ue of black and that the background 28 has a maxi num_
val ue of white. Figure 6(b) shows a graph 5 of image density alonéga

line 29 in the inage 26. The inmage 26 has a nmaxi mum density at positions

on the line 29 which lie within the ared®7 and a m-ni mum density at B

positions on the |ing_29 whi.chh ] Lt hin the background 28. The

br oken-1ine pl 8F3& i ﬁaﬁ?gﬁ?anﬁ 28 gIl-f6-("{351-‘?"’ef|o-r e-g?g?fs%ﬁﬁe PYERPSE

density situati sdensigyspin ckgropnd, 2 8 . npxi in the
%g@us(—_%elﬂﬁ e Vi 5%%%%“%?& S:ﬁxé daf?‘QQ Fr e 4 mmge

area 27. The c I'nuous-T1'né plo represents ensrty ‘of

transferted ! ophihfiutiSy89ubnBekBRABK SURECERALSRANNLLBKEEBUNG 2B nall®

effect of the halo is to reduce t nsity o I'mage on film so
that the area gnphRembinl FadBREVES whiths | o8y _@c&(bjf-&o%exlebrérgi?_“ It
shoul d be. In other words, the overall brightness of the inmage on filmis
rai sed gnd theogofhagae! déms YEP naldug BIMinace did thexiifagevid.e e is
reduced. Figure 6(c) shows a second.initial inmage 32 conprising a smaller

area 33 of bl atkage 2eébardsyraumadxisunf densg tyndt Fippeid g oa &hyr aph of
i mage :

line 29 which lie within the area 27 and a minimum

density at positions on the line 29 which'lie within

the bagkgroundesf The broken-line plot30 in Figure '-Q)
10 . 6(b) represents the-idéal imége"density”situation, o
zero density-in-the backgrouhdf28 and maﬁimum in the - 0

area 27. The_continuous~1ine*plotf31 represents the
density ofgthe_image transferred;to-filmzusing the
,known.systém.lsshown in Figure 1. The effect of the
15 halo is to . reduce the density bf;thé image on film so
that the area on the £ilm aﬁpears.to be less black;
i.e. greyef, than it should be;r-In'othér words, the
overall brightness of the image'oh_fiim_is'raiSed'and
the contrast between maximum black and maximum white
20 is reduced. | |
Figure 6(c) shows a second initial image 32
comprising a smaller area 33 of black on a background
34 of white and Fiqure' 6(d) . is '.a- ‘graph of image
density along a line 35 in.thé image 32. 1In Figure
25 6(d) a broken-line plot 36 represents ‘the ideal

situation of maximum density within the area 33 and



density along a line 35 in the image 32. -In Figure 25 6(d) a
broken-line plot 36 represents the ideal situation of nmaxinumdensity
within the area 33 and zero density outside the area 33. The inmmge
~denetty in an inmage transferred to filmusing the known system 1 of Figure
1 issrepresented by a continuous-line plot gy in Figure 6(d). It will be
seen that the maxinmum5 - value of image density in plot 36 is

consi derably | eSSzéPandEB.%ﬁc?e%lu&fld@ the3mruy 39deednes indge idaisite

maxi mum of plot 31 Iin Figure 6(b). This reduction in plot 36 as conpared to

plot 31 is due tolﬁ%lm:sgés&amsféméazm of i T eushiarek grhoel ichawn (sts/tesm
I mge 26 and 10 | mge 32. An increase in the size of the white

background resul t$ of Figubhel D freirepriispiteddpr dentsiowmrs-ofineolet hode
ray tube 5 in the known system1l for a greater period of tinme and thus a
greater degree of37odpi Fdgureue(d)n t Hek ikk beesess. thag the maxiguper al |
the degree of fogging in an_ inmage oportjional to the nean

bri ght ness5of t hevahageofisimage riensbin Jé"}/sﬂf,‘?ﬁ' B6 gy fonsigsmakiv kR9s
show graphs, simlar to those in Fi

transferred 20 tha?othﬁl§§&§Fn§ftgiggiggéﬁ% gpeégéﬁféggfﬁa %9 R n
bnd 53 are Shown BoxipBRoRE Plot 3l th FiglkEs B CHRIL bt At 27
plot 36 as compared to plot 31 is due to the increase
in the size bf.the background as between image 26 and
10 image 32. An increase in the siée of the white
background results in the halo being displayed on the
screen of the cathode ray tube 5 in the known system
1 for a greater period of time and thus a greater
degree of fogging occurs in the black area 33. 1In
15 general, the degree of fogging  in an image is
proportional to the mean brightness of the image using
the known system 1.
Figures 6(e) and 6(f) show'graphs,'similar to
(L those in Figures 6(b) and 6(d), for images transferred
20 to film using the system 20 of Figures 4 and 5.  Again
the ideal situation of maximum density in areas
corresponding to areas 27 and 33 are shown by broken-
line 38 and 39 respectively. A continuous-line plot
40 represents the density in the image 26 transferred
25 to film using the system 20 and continuous-line plot

41 represents the density in the image 32 transferred



line 38 and 39 respectively. A continuous-line plot 40 represents the
density in the inmage 26 transferred 25 to filmusing the system 20 and
continuous-line plot 41 represents the density in the imge 32 transferred
12 to fil musing the system 20. The maxi num density values in pIotsﬂ;MO
and 41 are not reduced significantly if at all, fromthe ideal '
maxi mum because in the system 20 npst ofi%he hal o 17 which 5 causes.

mok 21 13 an Sortat REiBeT %&ﬁ%ﬁe{ng %%. nos, ER3EnuE ReNSLEY iSU;Pe'
in length to tt}étli;%fs ang i _ magq.diisne. 401t 3 S %at I eecqg&gd b]_yeélpéd)&ge

possessed of th ppropri ate Skl e mas cou

repl aced by a g&@hﬁ&b&n%llwht by a{ealan | nedlo tHan {86aDalhslinand
having a circulaf aperture-at the centre ‘of the mask. Suaﬁ a mask woul d
nove over the pgea@Bew i the B9sBemof20 igbét astt Rthd NBEEoVAY SARKIE.
However, in 15. practice such an arrangenent woul d be conplex to
|nplenEBt si nceatisesmEskging dsndidnkedbeutn\byd dind mdslonzbne side to the
ot her of the screen and fromtop to bottom Furthernore, the nmain

advant age i n using inctha1ahuvnuﬁasnnlhaﬂnsw$hem029Iahh @@shxﬂllnms 16a

20 and 16b of the halo but since the contrjibution of
an elongate member in which: 1s defined a slot 25 at

least equal in length to-that'of an_1mage llne. It

will be appreciated - by- those"posseSSed of the \i)
10 appropriate skills that the mask 21 could be replaced
by a mask only slightly'gréatér*in'siZé.thah-the hale -

16 and having a circular aperture at the centre of the
mask. Such a mask would mOVe*ovef'the screen with'thé
point of light as the imagelwasfééahned; 'Howeﬁer, in
15 practice such an arrangement “would be ‘complex _to 
implement since the mask would need tb-bé'mgved both
from one side to the other of the screen and fiom top
to bottom. Furthermore, the main advantagé in using
- such an arrangement would be to.biahksbut'portidns'lsa
20 and 16b of the halo but since the contribution of
these portioné to_fdgging_ié'verY'1i£tle;the'averall
improvement in image density as cdmpaféd*to-thaﬁ using

an elongate slot mask would be minimal. |
Furthermore, having thus descfibéd thé present
25 invention by reference to a préferréd embodiment it is

to be well understood that the embodiment in question



these portions to fogging is very littlethe overall inprovenent in image
density as conpared to that using anh elongate slot mask woul d be m ni mal .

Furthernore, having thus described the present 25 i nvention by
ref grience to a preferred enbodinent it is t; be well understood that the
enbdH nent in question 13 is exenplary only and that nodifications

and vari ations SYGH asx¥h tLaQ‘}CWo:SP)Flt hasf Pogagesetndii APRLEOLPELAL € and
know edge and skills may be made wi t'hout departure fromthe scope of the

invention as set viz¥itdt fons suth bRe wiIDengdedue! aidTst bde epbkakeris of

t her eof . 14 CLAI M5 1. An -i mage recordi ng apparatus conprising: a
raster scan di splappriseieditd okncirdedayi aadaskilHge wefi bedmadeewaaihount C
data, the display screen 5 bei ng arranged to display the i nage over a

period of tinme byexearmirg fifora e mcoye |dfghtthe hervemitsion ad eatsifugruteans
for focusing the image di spl ayed on the display screen onto a phot ographic
film a nBski ng neathasppemded olaimshandi sguayaserdenh,thereof.



scanned to allow light fromthe point to pass t he , .the.
aperture being 15 di rensi oned to prevent unwa by t
di spl aying of the inmage on the display screen fronfbelng focused onto sal d

10 t he maski ng nmeans conprising a novabl e p[glgﬁﬁgyLﬂg_an_apeF%ure; and ~
positioning nmeans for positioning the aperture as the oint}g@zﬁgggt IS _
TN

film 2. An apparatus as clained i claim 1, further conprising a. -
framestore having a nmultiplicity of storage 20 | ocations for storing
sai d el ectronkgafgga. 3. An apparatus as clainmed in claim?2, wherein the

posi tioni ng neans conprises an address scanner for generating horizontal

and- verti cal §cannAﬁglﬁhggafgcggalﬁgngggl@dﬁmgtgbﬁggyggﬁ@ of the point of
| i ght over the 15 display screen"and for generating correspondlng

address signals fos addnessi 8gast diagadycatiress ifosagd sh1RRBHP! &n 4-
An apparatus as clainmed in claim1 or 2 or 3, 5 wherei n the display

screen conpriimsge defftined Wyt yebécseaniti 20V ethahiddlspikey potpéeafl |ight
is scanned and the aperture conprises an elongate slot disposed
substam i al | yoguamgl bhelrahgedaitd stisplayeshkavdimege deagt b qieﬁmi;toﬁqual to
that of a scan line and a width '
time by scanning of a point of llght thereover,
a focusing means for focu51ng the image dlsplayed
on the display screen onto a photographic f£ilm;
a masking means associated with the display screen, U
10 the masking means comprising a movable plate having an
aperture; and
positioning means for positioning the aperture as-
the point of light is scanned to allow light from the
point to pass through the aperture, the aperture being
15 dimensioned to prevent unwanted light caused by the
displaying of the image on the display screen from being

focused onto said film.

2. An apparatus as claimed in claim 1, further
comprising a framestore having a multiplicity of storage

20 locations for storing said electronic data.

3. An apparatus as claimed in claim 2, wherein the
positioning means comprises an address scanner for
generating horizontal and vertical scanning signals for

controlling the scanning of the point of light over the



10 - which linmts the light transmitted therethrough mainly to the scan

| ine being traversed by the tight. 5. An apparatus as clained in any :
preceding claim wherein the positioning nmeans furthef ]mﬂ“@ BT VO
not gf¥coupl ed to the maski ng neans for 15 novi ng “m ,mﬂ“m

di spray screen; and control Iifig means connected to the*sefvd ndtof ahd to
the address scanner and responsive to said pgldress signals for

synchroni sing the | ocation of the nasking nmeans with the scanning of the
point of |ight odeeplbe 28reen €h8PEay §ehEeeAtiBg cofReBPRARNYS ad Ll Ned
in any preceding claim wherein the focusing nmeans further conprises
filtering neans shganabl e fdirf f eideiesnlmyr steppagéi oD6cheibfs ik6. leGused

individually onto said film 7. A device for use in an imge recording
appar atus i n whi £hamketbreni c data representing an image is used to drive a
scanning display to display the image with a 5 phot ographic fil m being

exposed to the displayed image in order to record the inmage on said film
the device conprising:. novable masking neans positionable over the
scanni ng di spl ay4so adnt ARRPIAL W fSa phrime@d dn tekaiw 1 ornRgecfrdmt he
di splay to_pass through the maski_ng neans . )

5 wherein the display screen comprises a multiplicity of
scan lines over which the point of light is scanned and
the aperture comprises an elongate slot disposed

K,/ substantially parallel to said scan lines having a
length at least equal to that of a scan line and a width
10 which limits the light transmitted therethrough mainly

to the scan line being traversed by the light.

5. An apparatus as claimed in any preceding claim,
wherein the positioning means further comprises:
a servo motor coupled to the masking ﬁeans for
15 moving the same over the display screen; and
controlling means connected to the servo motor and
to the address scanner and responsive to said address
signals for synchronising the location of the masking
means with the scanning of the point of light over the

20 display screen.

6. An apparatus as claimed in any preceding claim,
wherein the focusing means further comprises filtering

means to enable different colour separations to be



to the photographic film and positioning means for posi the naskihg*

means on the display, the positioning neans belng s oni se
the positioning of the masking neans with 15 m heirrae
on the display nmeans so as to confine the |ight: passﬁngtt e nasgﬁb
nmeans to a limted region including the point of the imge currently belng
scanned. 8. A device as clained in C'ﬂfﬁ]7 wher ei n- t he masking 20 '
neans conprises a plate having an apert A device as clainmed in
claim7 or 8,¢ 8&8&” %g? §839@i gogk%pgg&&x¥g¥ﬂses a nultlpI|C|ty of

par al | el scan rnes and the aperture conmprises an el ongate sl ot

C L M S * 17 havlng a Iength at | east equal to that of a scan
line on the display disposed parallel to said scan lines. 10. A device as

claimed in claim7508eRi &8 for WS %'n”ah@mﬂgé' EéQBkEQngeéﬂﬁa‘EQEH%' $hS 2
servo notor and a 5 control circuit for~driving thé servo notor, the

control circuhibRi aYe60P8REERREat Rebie semIH Grtli i P/ i@ru§¥aCE50m si-ng
t he positioning of the masking nmeans with the scanned point of the inage on

the display. dfivénaappaimiiugy fdisplanster dipldy | tngeideigenasdiels a

5 photographic film being exposed to the displayed image
in order to record the imagée on said film, the device
 comprising:

movable masking means'.positionable over the
scanning display so as' to allow only a portion of the
10 image from the display tO'pass.thrdugh the masking means
to the photographic film; and
positioning means for positioning the masking means
on the display, the positioning means being arranged to
synchronise the positioning of the maéking means with
15 the scanning of the image on thé'display'means so as to
confine the light passing through the masking.means to
a limited region including the point of the image | \JJ

currently being scanned..

8. A device as claimed in claim 7, wherein the masking
20 means comprises a plate having an aperture.
9. A device as claimed in claim 7 or 8, wherein the

scanning display comprises a multiplicity of parallel

scan lines and the aperture comprises an elongate slot



10 el ectronic signals onto a light sensitive nedium the apparatus

conprising: a raster scan display responsive to sai d—eteectronte—stghals—for

di spl.ayi ng the image represented thereby in a raster [
di sglmay havi ng a display 15 -plane in which said | m!ﬂm“@nﬂﬂﬂgr a
hov e mask having an aperture and being positioned subseanti y at
the di splay plane; neans for noving the naf¥ over the display such that the

aperture is noved substantially in synchronism20 = wth the scanned

O ere ) TRATIo% ghigﬂggﬁ' §¥;léggtt:g§<gﬂ§%f€élig%£§%£f}%stc.f}ﬁa ASp ed

| mage passing throu sal erture on ai ensi tive medi

An apparat us ast¢hkdldiRp1ay didig8seh PRI PIdN S@ said scan lines.

10. A device as claimed in.claim 7 or 8 or 8, wherein
the positioning means comprises a servo motor and a
5 control cixrcuit for driving the servo motor, the control
circuit being connectable to the scanning display for
synchronising the positioning of the masking means with

o the scanned point of the image on the display.

11. An apparatus for transferring an image defined as
10 electronic signals onto a light sensitive medium, the
apparatus comprising:
a raster scan display responsiVe to said electronic
signals for displaying the image represented thereby in
a raster scan sequence, the display having a display
15 plane in which said image is displayed;
W, "a movable mask having an aperture and being
positioned substantially at the display plane;
means for moving the mask over the display such
that the aperture is moved substantially in synchronism
20 with the scanned point of the image on the display; and
means for directing the displayed image passing

through said aperture onto said light sensitive medium.

12. An apparatus as claimed in claim 11, wherein said



