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(54) ClNE CAMERAS 

(71) • . We, AGFA-GBVAERT . AKnBN• 
GBSBLLSCHAFT, a body COJ;P<>rate recogtiised 
under the laws of the .Federal. Republic of 
Germany,. of Leverkusen. Federal Republic 

S of Germany, do. hereby declare, the inven­
tion. for . wtµ'* we pray that a patent may 
!Je p-anted-_to us, and th~· method by _which 
1t 1s to be perfprmed, to be particularly 
described in and by the following. state-

10 ment:- · . . . • 
. · The invention relates to. cine cameras. 
. The . invention provides a . cine camera 

· comprising a,bridge circuit•including photo­
sensitive means in one arm and -resistive 

15 means in an adjacent . arm, .. wherein: the 
bridge circuit is so connected. ·Ai.at, in use, 

· it adjusts at a constant-rate, the quantity of 
light .passing to the photo-scmsitive means. and 
to the film, the l:>ridge circuitbeing,in:balance 

20 at the ~ed exposure, and wherein means 
is provided for· suddenly prod~ a volt­
agel?'!f~et at _the junction pojn~ of :the photo­
senSitive · means and the .resi$tive means, the 
voltage o~et being web . ~ to ca'Use the 

2S intensity of illumination: on the: , film to 
change :by a predeternrln.~d ·amoilnt to pro­
duce a. fade-out but ·such: that·the. control 
capacitY of the· bridge ciicuit-is maintained 
in the ·fa~ut state, and· the _means also 

30 being capable of producing a VQltage oftset 
at the junction- point such. as ; tQ, cause the 
intensity of illumination: in -~~-:, fil:tn· >tj) 
chm.~. by -the ·,sam~ amount· to :produce. a 
fade-m, ······. ,., .·· . ·. .. .. ,,·. · 

35 "· .The . 8udden . vpltage. o1fSet at :.the' jll)11ction 
point .can:. be: produced by actuatiQn of a 
fade control: .. :rh.e r.e~ting .bridge .circuit 
?mbalance;:causesJ:he -q~tity~·d. :ligb.t'. .pa$;.;; 
mg-.to .the p~oto~sensitiye ·me~s,and~ ~ the 

40 film. t~ -vary. t<>:ca~~e ~ ~~011t. ;When the 
fade~out .~~te is. reach~, $e bridge:, circuit 
is in balance aQ<t expostµ"e;:~gulatioil ·ii:t 
accordance. with -the.~bient:.Jigb~·!Cdndi­
tions-,_can' tak:e place.· .·· A J1"fe-:b,t ~tion 

4S may . ·be .. ·then. -perform.e4: ,by •.. pr~ing .. a 
:.•' "":. . . .. .. 
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further . voltage offset to Ca.use the intensity . 
of illumination .~o change back by the same 
amount~ for example the same number of 
~ps: the btjdge circuit will then· again be 
in balance. This makes it possible for dis- SO 
99lve operations to be performed in a simple 
manner which are su~tantially indepen­
dent of changes in the ambient brightness 
between fade-out and fade-in. Since the 
quantity ofligbt passing to the film is ad· SS 
justed at a ·constant rate, the fade-out time 
and the fade-in time will be constant and 
eqoual to each other. 
:. The quantity of light passing to the film 
can advantageously be affected by control- 60 
ling the diaphragm-aperture, behbid. which 
the photo-sensitive mean~ may be placed. 

Jn operation, the quantity of light pass­
ing. tQ the photo-:sensitive means and to the . 
film may be controlled. by an electromag- 65 
netic drive, for e:xample, a motor, and the 
motor may be controll~ via a gate which is 
9pen only ·when the bridge circuit is out of 
~ance. The motor tPaY be a stepping 
motor and a pulse generator may be pro- 70 
vided -.for controlling the motor, to provide 
a· constant speed of alteration of the light 
flow. . · 
'~. The voltage offset meap.s·. may . comprise 
means for altering the resistance value of 15 
an ari.n of ,the .l>ridge--not .containing the 
photosensitive ~.- ·, The means for 8.Iter­
ing the resistance value· may comprise means 
for i ·aitering . the . i;esi$tance. of,. the· resistive 
means,. fQI ·exampl~ ·by :s:witehi:ng in an· addi.. 80 
tional ·resistor. ,wbith may be. achieved by 
switcbjng:_ in a· resistor :which ·:was previously 
short-circuited. Thus. for. exam.pie, the -re; 
sistQr '.lmlY · ·be: switcb~:. in to produce a 
fade-:0ut ~d '·shQrt~ire,Uited· to. produce a SS 
:fa,de!'O.Ut• • · ··· · · :• · ,:~ ·:.-.:".-:" < . ·\· . · : · . 
~- The function, point:· of the .. resistive means 
a.nd Jbe ::imotti~sensitive Jneatts ·may ,be . con­
n~ed 1o" the :' non .. invertin:g · input ':of :an 
o~tional amplifiet' wb!ch has :itJ· inverting 90 
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input connected to the\ tapping between the 
other two arnis of the\ bridge. . . 

The photO-sensitive :q:ieans may be photo­
.. sensitive means. for i example. a photo­
s resistor. or may be ph~voltaic means. for 
. exam.pie •. a voltage-prO<\lucing photo-diode. 

A. cine camera consttucted in accordanee 
with·· the .. fuvention will now be described. 

·· by way of. example. th reference to the 
I 0 ·accompanying drawings in which: 

Fig0re 1 shows the "try arrangement 
of a dissolve device of e camera; and 

Fig0re 2 shows a gra of the light illu­
minati~ as a function .. time. . 

lS · Referrillg · 10 ' : Figure_ · 1. phot~resistive 
means oomprising a · ()to-resistor 2 is 
arranged fu 9; fii$t arm a lnidge circuit 1. 
In .. an adja®nt arm Of· bridge. ·resistive 
mearis coinprisfug two . eries-connected re· 

20 sistors ~: and · 4 · are · vided. · and the re· 
sistor 4 is" bridged by .ans of a f!lde (or 
dissolve) ccmtr9l S. Ar "stor 6 is arranged 
ii1 the third ~ and ' resistor 7 ~ the 
fourth arm_. Th~ jlinctio · betWeen: the arlll$ 

25 ~ and 7 · provid¢s .a fefe en.cc voltage with 
which the voltage at· the· j~ction point be­
tw:een the photo-resistor'· ·.· and. ·the resistOts 
3 and 4 ~-"be com~ . ;· . The difference 
be-yveen: t\le voltage at . ·e -jilil¢tion pofut 

30 and the ref~tence voltage C9llti'ols an . aper· 
1lllre diaphi'agin' ~S. · · · · ·. 

The junction· between ·. e photo-resistor 2 
and the ~sistor 3 _is. CQ · · ted t9 the non~ 
iilve~g input of an o · ·• tional amplifier 

35 8, wllich has 'its. in:vertin · inpqt COJinecttd 
by way . o( a resis~o)." 9 . 'the jun(:tiOn be­
tween: the re8iStot 6 and" . e resistor 7. The 
inverting input of the o · atiooal amplifter 
. 8 js also ronilected . by .· . ' . y of a re~istQt 

40 lQ to ·its . out~t ·· l'tl the output clrcu:it of 
the operational amplifier~ s· gate cifoirlt 11 

:U~~J:1~!~h1~-iJ:<>· .!:=~!t~0o£ 
the gate._c:i:t'Clilt are ~C<? "d tO_ a. stepPhig 

45 motor coiitrol-deVice 13· fo forward and re­
ver8e control;. The steJ>p" g m(>tor ~- is 
ool:tilected by way .·or ·a:: m · : mcaJ co.nnec­
tjgz.t 14 to, the. ~p¢ure dia; gm 15. Two 
batt~riei.·ate ih~icated -~ .l and~t7. · . 

so · :TJi~ disSt>lve ·CQJittol s is.(f · ~ed ~y·~y 
ot· a mecliab.ical connection · 8 ·to an actuat• 
in~ deVice 19: · ·- -· · · · ··· 1 · · · · • • 

.. • Th~··:methOd 9t 9~tlon ' .. ~·follows;-_ 
· · · It is assumed- that' ·the ridge circui~ ! 

SS is balanced and th~fore .th stepping in~~or 
SM- is_sta:ttonary; · ~~ ·'"· ·SW\ce· o1.· _the 
photp~resistor ·2· -~·:eq$1: ·'to, ~t of ·fl.re re-
sistor· 3.· · 'I)e (ti1;phfagm .. !I: · · e is set ·at 
an appropriate:·: V4tue· to· · the· ·desired 

60 exposure under the lighting i conditions ob­
tained. There is therefore \1~cUiar in· 
tensity of illuminaticm on the . Bl (Fig0re 
2). i 

If the actuating device\ 19 is now 
65 operated by a camera-user t~ bring about 

the opening of the dissolve control s. the \....) 
resistance of. the appropriate arm of the 
bridge is very suddenly :bicreased by the 
resistance value of the resistor 4 to produce 
a voltage offset at the junction of the re- 70 
sistor · 3 and the · photo-resistor z.· Thia 
means that the bridge circuit 1 is suddenly .. 
thrown out of balance, and a regulating:~,. 
voltage occurs between the two fuputs of the~~-­
operational amplifier 8. The gate circuit 11 75 
is therefore switched through. so that the 
pulses from the pulse generator · 12 can 
reacli the stepping motor control device 13 
by way of the input controlling the stepping 
motor. -SM. and cause the closing of the 80 
diaplu'~gm aperture 15 for a fade-out. 

· ~ the · fa4e-out phase th~· expc_>~ure 
regulating means operates effectively mde­
pendently of ·the prevailing lightfug condi~ 
tions. When the bridge circuit 1 reaches 85 
its state of equilibrium as a result of ai:t 
increase fu the resistance value of the photo~ 
reSistor 2, the gate cirCuit 11 is blocked and 
consequently the• supply of control pulses fo · 
the stepping motor c<>ntrol device 13· is fu. 90 
tert'tipted;· . Wh~. the. bridge <:ircuit 1 is in 
this _state of ba.laii.ce, there is an intenSity 
of_ ill~nrlnation B 2 (Fig0re 2) on the film 
Which _corresponds appro?'imately to a l~i 
stage reduction by 6 light stages. which 95 
means that th~ aperture has been reduced 
by sj,x ~ps .. The) illumination :bitensity B 2 
is stJfficiently low for an adequate fade-out 
effect to be obtaiiied,. However, besides the 
achievement of ·an adequate· fade-out ffect. 100 
the diaphragm. lS can be regulated satis­
factorily. in accor<Umce with prevailing light 
conditi~s in the fad.ed-out state. . 

Referring to figure 2. the illumination 
intensity B 2 is reached after a ti:ine . tll 1 OS 
associat,ed with. the· image n: · Jn a manner 
which is not shown~ the film is then wound 
back by the fade~oJit length. and: the fade-lli 
operation can :their be itiitiated. Due to the 
fact th~t the regulating capacity is not elimi~ 110 
rutted. · the illumination · intensity B 2 is 
maintained ··mdependently ·of the brightness 
of the ~cene befug ,photographed. Thus, if 
th~ lighting ct>nditidns ii.ow alter before com- .· 
~enqement of ~e fade-in phase. for ex· HS 
ample. :if ~e camera is to be faded-in on a 
brighter ·scene than that mi which· fade-out 
was peff<>fmed, then' before commencement 
of. the ·f!l4e:-in ·the exposure· is automatically · 
reduced Un.til the ~gwa:tfu8 V<>l~ge aeross 120 
the bridge returns. to uro. . . . · . . 

If the coft~l S'is 'now closed for a taae-in 
opetati()n, the resistance "y'alue of the corres­
ponding bridge branch is reduced bY the re· 
sistance value of the resistor 4 to the re- 125 
sistance value of the resistor 3. After the 
time tn, the illumination intensity · B 1 is 
reached again. The bride circuit 1 is now 
restored to its original state of balance. . 

The illuminaticm of the film which is befug 130 
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exposed has. independently of the prevailing 
lighting conditions. ~ first value before the 
fade-out and. after the fade-out. a second 
value which is reduced by a constant 

S amount. The ratio of the intensities of 
illumination is therefore independent of the 

: brightness of the subject. and the illumina­
{ tion intensity difierence B 1 - B 2 or the 

--- --· light ft.ow difference or the light stage difie-
10 rence. respectively, is constant. 

WHAT WE CLAIM IS:-
1. A cine camera comprising a bridge 

circuit including J.>hoto-sensitive means in 
one arm and resistive means in an adjacent 

IS arm. wherein the bridge circuit is so con­
nected that, in use. it adjusts at a constant 
rate the quantity of light passing ·to the 
photo-sensitive means and to the film, the 
bridge circuit being ip. balance at the de-

20 sired exposure, and wherein means is pro­
vided for suddenly producing a voltage off­
set at :the junction point of the photo­
sensitive means and the resistive means, the 
voltage offset being such as to cause the 

2S intensity of illumination on the film to 
change by a predetermined amount to pro­
duce a fade-out but . such that the control 
capacity of the bridge circuit is maintained 
in the fade-out state, and ·the means also 

30 being capable of producing a voltage offset 
at the junction point such as to cause the 
intensity of illumination on the film to 
change by the same amount to produce a 
fade-in. 

3S 2. A cine camera as claimed in claim 1, 
in which the quantity of light passing to the 
photo-sensitive means and to the film is, in 
operation. controlled by a motor, and the 
motor is. in operation controlled via a gate 

40 which is open only when the bridge circuit 
is out of balance. 

3. A cine camera as claimed in claim 2, 
in which the motor is a stepping motor 
and a pulse generator is provided for con-

4S trolling the motor. 
4. A cine camera as claimed in any one 

of claims 1 to 3·, in which the bridge circuit 

has an operational amplifier connected to 
its output terminals. 

S. A cine camera as claimed in claim 4, 
in which .the non-inverting input of the 
amplifier is connected to the said junction SO 
point and the inverting input is connected 
to the tapping between the other two arms 
of the bridge circuit. 

6. A cine camera as claimed in any one 
of claims 1 to S. in which ithe voltage SS 
means offset comprises means for altering 
the resistance value of an arm of the bridge 
not containing the photo-sensitive means. 

7. A cine camera as claimed in claim 6, 
in which the means for altering the resistance 60 
value comprises means for altering the re­
sistance of the resistive means. 

8. A cine camera as claimed in claim 7, 
in which the means for altering the resistance 
comprises means for switching in and out 6S 
an additional resistor. 

9. A cine carilera as claimed in any one 
of claims 1 to 8. in which the photo-sensi­
tive means is photo-resistive means. 

10. A cine camera as claimed in any one 70 
of claims 1 to 9. in which the quantity of 
light is controlled. in use, by controlling the 

·diaphragm aperture. 
11. A cine camera as cla~ in claim 1, 

in which a stepping motor is used for con· 7S 
trolling the quantity of light passing to the 
photo-sensitive means and to the film. 

12. A cine camera as claimed in any one 
of claims I to S, in which the resistive means 
comprises two resistors connected in series, 80 
·one of which can be selectively bridged to 
alter the ratio of. the resistances. 

13.· A cine camera substantially as here­
inbefore described with reference to, and as 

' shown in, Figures 1 and 2 of the accom- 8S 
panymg drawings. 

ABEL & IMRAY, 
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exposed has, independently of :the prevailing 
lighting conditions, .a first value before the 
fade-out and, after the fade-out, a second 
value which is reduced by a constant 

S amo1lllit. The ratio of the in.tensities of 
illumination is therefore independent of the 

. brightness of the subject, and the illumina­
- .. ~ tion · intensity difference B 1 • B 2 or the 
~- light :ft.ow difference or the light stage dllfe-

10 rence, respectively, is constant. 
WHAT WE CLAIM IS:-
1. A cine camera comprising a bridge 

circuit including photo-sensitive means in 
one arm and resistive means in an adjacent 

IS arm, wherein the bridge circuit is so con­
nected that, in use, it adjusts at a constant 
rate the quantity of light passing to the 
photo-sensitive means and to the film. the 
bridge circuit being ip. balance at the de-

20 .sired exposure, and wherein means is pro­
vided for suddenly producing a voltage off. 
set at the junction point of the photo­
sensitive means and the resistive means, the 
voltage offset being such as to cause the 

2S in.tensity of illumination on the film to 
change by a predetermined amount to pro­
duce a fade-out but such that the control 
capacity of the bridge circuit is maintained 
in the fade-ouit state, and the means also 

30 being capable of producing· a voltage offset 
at the junction point S.Uch · as to cause the 
intensity of illuminait:ion on the film to 
change by the same amount to produce a 
fade-in. 

35 2. A cine camera as claimed in claim l, 
in which the quantity of light passing to the 
photo-sensitive means and to the film is, in 
operation, controlled by a motor, aild the 
motor is, in operation controlled via a gate 

40 which is open only when the bridge circuit 
is out of balance. 

3~ A cine camera as claimed in claim 2, 
in which the motor is a stepP:ing motor 
and a pulse ·generator is provided for con-

45 trolling the motor. · 
4. A cine camera as claimed in any one 

of cfaims 1 to 3·, in which the bridge circtiit 

has an operational amplifier connected to 
its output terminals.· 

S. A cine camera as claimed in claim 4, 
in which .the non-inverting input of the 
amplifier is connected to the said junction SO 
point and the inverting mput is connected 
to the tapping between the other two arms 
of the bridge circuit. 

6. A cine camera as claimed in any one 
of claims 1 to 5, in which ithe voltage SS 
means offset comprises means for altering 
the resistance value of an arm of the bridge 
not containing the photo-sensitive means. 

7. A cine camera as claimed in claim 6, 
in which the means for altering the resistance 60 
value comprises means for altering the re­
sistance of the resistive means. 

8. A cine camera as claimed in claim 7, 
in which the means for altering the resistance 
comprises means for switching in and out 65 
an additional resistor. 

9. A cine camera as claimed in any one 
of claims 1 to 8, in which the photo-sensi-
tive means is· photo-resistive means. · 

10. 'A cine camera as claimed in any one 70 
of claims 1 to 9, in which the quantity of 
light is controlled, in use, by controlling the 
diaphragm aperture. 

11. A cine camera as clain!.ed in claim 1, 
in whiCh a stepping motor is used for con· 75 
trolling the quantity of light passing to the 
photo-sensitive means and to the film. 

12. A· cine camera as claimed in any one 
of claims 1 :to 5, in which the resistive means 
comp~ two resistors connected in series. 80 
one of· which can be selectively bridged to 
alter the ratio of the resistances. 

13. A cine camera substantially as here­
inbefore described with reference to, and as 

· shown in, Figures 1 and 2 of the accom- SS 
panying drawings. 
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