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KARL VOCKENHUBER, of 118, transducer for varying the filming aperture,
Potzleinsdorferstrasse,  Vienna  18,  and  during repeated operation of the
shutter RAIMUND   HAUSER, of  2, Goldeggasse, with the same predetermined
exposure time Vienna 4, both of Austria and of Austrian  for each  film
frame, so as to  provide   cor- 5 nationality, do  hereby  declare the in-
rect film  exposure; sensing means for 50 vention, for which we  pray that
a patent producing an output when the maximum may be granted  to usand the
method by  available aperture is inadequate for correct which it is to be
performed, to  be particu- exposure within the said predetermined ex- larly
described in  and by the following  posure time; and means operable  in
re- 10 statement:-                              sponse to the output of
said sensing means 55 The invention relates to a cine camera  for holding
the  shutter  open, for each film with  exposure regulating means including
a  frame, for a sufficient time to achieve cor- *  photo-electric
transducer and an adjustable  rect exposure. diaphragm for varying the
filming aperture   In a first embodiinent of the invention, 15 during
continuous operation of the shutter  the exposure regulating means includes
a  60 and means for holding the shutter in  the  circuit for producing an
error signal for open position to provide long  exposures,  correcting the
position of the adjustable i.e. exposure times greater than during  con-
diaphragm and in which the sensing means tinuous shutter operation.
is responsive to persistence of an error sig- 20 - The   German
Offenlegungschrift nal in said circuit.  65 2212054 discloses a film
camera which    In a second embodiment of the  in- offers the user the
means for obtaining ad-  vention, the sensing means comprises   a equately
exposed film  recordings   if the  mechanical switch arranged to co-operate
subject brightness is insufficient. For   this  with an abutment. on a
movable member 25 purpose, the shutter of the film camera is of said
adjustable diaphragm  determining 70 held open until a sufficient  amount
of light the filming aperture and to be actuated has fallen on each film
frame. In this when  the filming  aperture set by the camera, it  was
necessary for the user to  adjustable diaphragm corresponds to said switch
off the automatic exposure regu-  maximum available aperture. 30 lating
means  manually, and  also  to   The . invention will now be described 75
switch on the means  for long exposure  further, by  way of eiample, with
reference manually. Apart from the inconvenience to  to the accompanying
drawings, in which: the user, this requirement prevented  a user    Figure
1 is a  diagrammatic view  of a from  panning without a break  from  a
film camera, and 35 bright subject to a dark subject.    .
Figures 2 and 3 show, respectively, a 80 According to the present
invention, there  first and a second embodiment of the in- is provided a
cine camera including a lens  vention. system  for' imaging light from  a
subject  In Figure l the numeral 1 designates a onto a film; a shutter
arranged in the path  cine camera using a film stored in a cas- 40 of the
light, means for repeatedly operating  sette 2. The camera. is provided
with a 85 the shutter with the same predetermined  main lens 3 and a
view-finder lens 4. The exposure time for each frame, exposure  view-finder
image is viewed through an eye regulating means including a photoelectric
cup 5. A butterfly diaphragm  7 and a transducer exposed to scene light and
an  rotary. shutter 8 are situated in the optical 45 adjustable diaphragm
responsive to  the  path 6 of the lens 3. The. butterfly dia- 90    2
1 477 786                                           2 phragm 7 is adjusted
by means of a gal-  ting of the aperture. On completion of the vanometer 9
energised by a circuit in-  aperture adjustment, a subject is  photo-
cluding a photoresistor 10. A  semi-re-  graphed by operation of the
shutter release flecting mirror not illustrated is provided in  19. If the
diaphragm 7 has moved against 



5 the optical path 6 of the lens 3, to reflect  the stop 17, a readily
visible optical- in 70 some of the light onto the photoresistor 10.
dication will appear to the user   of the The film in the cassette 2 is
transported by  camera in the optical path 20 of the finder an electric
motor 12 which also drives the  4, due to an incandescent lamp 21 being
shutter 8 by way of a transmission  11. The  switched on. The light signal
of the in- 10 image   window   13  is  shown,  dia-  candescent lamp 21
draws the attention of 75 grammatically behind the rotating shutter  the
user of the camera 1 to the fact that at 8. Power is supplied to the motor
12 and  the diaphragm  aperture selected by the to the galvanometer 9 by
dry batteries  user the electronic equipment 150 calls for which are not
shown and can be disposed,  an exposure time which is longer than that 15
for example, in the handle 14 of the film  associated with a continuously
driven shut- 80 camera.           . .               -     ter. 8. The user
of he camera can then Light is also  irected toward   second  take
precautions necessary to avoid camera photoresistor 15 which is disposed
behind  shake, for example by  supporting the a butterfly diaphragm  77
which is secured  camera in  a  stationary  position  on  a 20 to and
movable  with the butterfly dia-  tripod. A tripod symbol can also be made
85 phragm 7.                                   visible in the optical path
of the finder 4 Electronic  circuitry 150  is  provided  by means of the
smll lamp 21 in order to which serves, inter alia to control the dia-
indicate the need  for longer exposure phragm  7 or 77 in dependence upon
the  times. 25 electrical output of the photoresistor 10. As    Figure 2
shows one embodiment of the 90 may be seen by reference to Figure 1, the
electronic circuitry 150 in Figure 1, the diaphragm 7 is provided with an
extension  mechanical or electrical components of the 16 associated with a
stop 17. The ex-  camera which  are directly interconnected tension 16 and
the stop 17 are  arranged  with the  electronic equipment  of the 30 with
respect to each other in such a man-  camera being also shown in
diagrammatic    95 ner that it is possible to limit the opening   form. of
the diaphragm, i.e. pivoting in the anti-    According to Figure 2, the
photoresistor clockwise direction of the diaphragm 7, 77  10 for
controlling a diaphragm- 27 in the in the illustrated embodiment. The stop
17  optical path of the main lens is associated 35 is arranged so that its
position with respect with a bridge circuit. The bridge circuit is 100 to
the path of movement of the extension  made up of fixed value resistors R1
and .16 is adjustable. The adjustment of the   R3,  an adjustable  resistor
R2, and the stop 17 enables the diaphragms -7, 77 to be  photoresistor 10.
Tappings from  the two limited to any desired maximum aperture.  branches
of -the bridge are connected to a 40 If the subject brightness,  as
detected by  differential amplifier 22. The resistor R2 is 105 the
photoresistor 10, should require a lar-  variable to take into account the
speed of ger aperture than the maximum allowed by  the film, filter factors
and the like. Two the stop 17, then the diaphragm will reach  dry batteries
23, 24, connected in series, -this position and go no further. Stopping of
are provided  to  supply  current to  the 45 the extension 16 and therefore
of the dia-  bridge -circuit and to the differential ampli- 110 phragm 7,
77 by means of the adjustable  fier 22, the electrical earth of the circuit
stop 17 is detected, and is utilized for con-  being at negative potential.
One side of the trolling the rotary shutter to vary the ex-  galvanometer
9. for adjusting the  dia- posure -time.
phragm  27 is. connected to the output 25 . 50   If the subject brightness,
on the other  of the differential amplifier 22 and the 115 hand, is within
the regulating range of the  other side to the centre tapping of the
diaphragm, the rotary shutter will be con-  power supply formed by the
batteries 23. tinuously driven and the exposure  time of  24  - - the film
remains constant                    -The system  as so far described is an
55   The  electronic  circuitry  150  of  the  automatic diaphragm  control
system, the 120 camera additionally- defines the exposure  bridge,
comprising the resistors R1,  R2 time when the  rotary shutter ' 8 is held
and. R3  and the photoresistor 10, being open, the amount of light admitted
through  self-balancing as it is arranged in a closed the  diaphragm  being
detected 'by. the  loop  with negative  feedback. The  dia- 60
photoresistor 15.                           phragm 27, driven by the
galvanometer 9, 125 The handle  14 is provided with two  is provided to
this end in front of the operating  controls for the user  of  the
photoresistor 10 so that as the output of camera 1. An operating control
switch 18  the differential amplifier changes, so does operates the
electronic  circuitry  of the  the resistance value of the photoresistor
10. 65 camera and automatically performs the set-   It is not necessary
that the same dia- 130    3                                       1 477 786
3 



phragm be used for the main lens as for   In Figure 2, changing over to
"long ex- the photoresistor 10 since two separate but posure" is performed
automatically. To mechanically coupled diaphragms may al- this end, the
output 25 of the differential ternatively be used.
amplifier 22 is provided with a timing cir- 5     The diaphragm 27 is
associated with an  cuit (R.C. circuit R4. C1) which controls 70 adjustable
stop 17 limiting the maximum  the elements for performing  long ex-
apertures for light falling on the cine film  posures. During the
regulating operation, as well as the photoresistor 10. The oper- the
galvanometer 9 requires a specific ation of the automatic diaphragm  regu-
amount of regulating time for moving the 10 lating device is as follows:
After closing  diaphragm 27 into the position for correct 75 the contacts
28 in the circuit of the bat-  exposure. The control voltage for the gal-
teries 23, 24, through the switch 18 in the  vanometer 9 is available at
the output 25 handle 14 (Figure 1), the light striking the  of the
differential amplifier 22 during the photoresistor 10 enables voltages, to
be  above-mentioned regulating period. If the 15 tapped off from the
tappings of the bridge  diaphragm vane 27 moves against the stop 80
branches depending on the position of the  abutment 17, set to  a specific
value, diaphragm 27 in front of the photoresistor  because  the  subject
brightness is  in- 10 and the light intensity. These voltages  sufficient
for the said diaphragm aperture, are compared with each other in the dif- a
voltage differential will continue to ap- 0 ferential amplifier 22. A
control voltage for pear at the inputs of the differential ampli- 85 the
galvanometer is then available at the  fiers 22 and the control voltage for
the gal- output 25 of the differential amplifier 22. vanometer 9 will
continue to be available When the exposure time is defined by the  at the
output of the differential amplifier continuously driven shutter 8, it
follows 22. This control voltage which continues to 25 that the diaphragm
aperture is dependent be available at the output 25 of the dif- 90 solely
upon the brightness and must be in-  ferential amplifier 22 is detected by
the creased or reduced, so that a constant timer R4, C1. The time constant
of the amount of light is always available for ex-  R.C. circuit R4, C1 is
selected so that a posing the film. To this end, the gal- specific voltage
is made available at the vanometer 9 can be driven in the clockwise  output
of the R.C. circuit only after a time 95 or anti-clockwise  direction,
depending on  which is longer than that required by the the polarity of the
output voltage of the  exposure regulating device for adjusting the
differential amplifier 22, i.e., the diaphragm  diaphragm, for example from
one extreme 7 is moved by the galvanometer 9 into the  position to the
other extreme position. This 35 position in which no further voltage dif-
ensures that the specific voltage at the out- 100 ference occurs at the
inputs to the differen- put of the integrating element and there- tial
amplifier 22.                      fore a control voltage for the devices
re- If the stop 17, which can be adjusted  quired for "long exposure" is
available along an arcuate path, according to Figure  only if the diaphragm
27 moves against the 40 2, by means of a handle not shown, is set stop
abutment 17 and the output voltage 105 to a pre-defined diaphragm  aperture
and  of the differential amplifier 22 is therefore thus prevents the
diaphragm  from  being  retained. opened any further, it will be necessary
to    The output of the R.C. circuit R4, C1 is increase the exposure time
of the film in  connected to the control input of a switch 45 the cassette
2 to enable a sufficiently large  29 which is connected to the operating
volt-  110 amount of  light to reach the film. This  age  for the entire
circuit concerned with means  that a so-called "long exposure"  holding the
shutter 8 open. The switch 29, must be made.   The "long exposure" must
which can  be constructed for example as a therefore always be performed
when the :semiconductor switch or an electromagnetic 50 diaphragm  moves
against the stop. The  relay, is  provided  to  activate  those 115
adjustability of the stop 17 therefore en- elements which perform the
operation of ables a long exposure to be obtained not "long exposure".
These elements comprise only when the diaphragm has reached its  a timing
device and a mechanical arrange- maximum   aperture, but also at  any  ment
controlled thereby for stopping the 55 selected aperture as set by the stop
17, shutter 8 in the open position and for sub- 120 provided the exposure
time with the con- sequently starting the shutter 8. tinuously driven
rotating shutter 8 is in-   If the diaphragm  27 bears on the stop
sufficient to give adequate exposure of the  abutment 17, the control
voltage for the film at the selected aperture.           galvanometer 9
will continue to be avail- 60   To increase the exposure time or  to  able
at the output 25 of the differential 125 carry out a "long exposure", it is
necessary  amplifier 22. This control voltage closes to hold the rotary
shutter 8 open until the  the switch 29, thus energizing an electro-
required amount 'of light has reached the  magnet 30. The electro-magnet 30
moves a film (the image window 13 is not covered  pawl 31 against spring
force (tension spring 65 by the rotating shutter 8).              35a into
the path of a nose 32 which is 130 



1 477 786                                        4 disposed on the shutter
8. The nose 32 is  stop rotating as a result of the  brief in- mounted on
the rotary shutter 8 in such a  terruption by the switch S1b of the current
position that when it strikes against a pawl  supply to the motor during
each cycle. 31 the shutter 8 is  retained in the  open    Since "long
exposures" involve a risk of 5' position. The shutter 8 is also provided
camera shake due to the  relatively long 70 with a cam 33 which is
associated with an  time  of the exposure, it is advisable to operating
lever 34. The  operating lever 34  utilize a tripod. An  indicating device
21 is is  also spring-biased  (tension spring 35)  provided to draw the
attention of the user and operates two switches S1a, S1b. The  of the
camera to this fact. The indicating 10 switch Sla activates the timing
device for  device (indicator lamp 21, Figure 1; light- 75 the "long
exposure". This timing device  emitting diode 21a, Figure 2) is connected
comprises a limit switch 36 (i.e. a circuit  to the output of the switch
29. An in- which produces an output signal when its  dication is therefore
provided as soon as input signal exceeds a predetermined value)  the switch
18. is operated for -example by 15 the: input  of which is connected to a
picking up the camera and before the re- 8 capacitor  C2 that can be
charged through  lease 19  ispressed. the further photoresistor 15. The
photo-             The switch 29 can also be constructed as resistor 15 -is
associated with a butterfly  a thyristor switch to ensure that once a
diaphragm  37 which is also rigidly coupled  long exposure is made it can
be continued 20 to the butterfly  diaphragm 27 and is thus  until the
camera is put down even if the 85 adjusted  by the  galvanometer 9 in the
light conditions alter favourably. The cir- same  sense  as the diaphragm
of the main  cuit can also be arranged so that a change- optical system and
the photoresistor 10. ..  over to brief time eiposure is made when .
Depending on the amount of light which  the shutter release is again
released. As re- 25 strikes the photoresistor 15, the capacitor  gaids the
embodiment according to Figure 90 C2 will be charged at different rates.
The     2,  it should also be pointed out that the length of  charging time
determines the ex-  circuit R4, Cl is connected via a diode D posure time
of the film. The switch Slb is  to the output 25 of the differential ampli-
opened simultaneously with the closing of -fier 22. The purpose of the
diode D is to 30 the switch S1a. The' switch S1b supplies  supply the
integrating network with voltage 95 the operating voltage through the
release       of only that polarity which; will result in switch 38 to the
motor 12. While the  opening of the diaphragm 27, 37 or 7, i.e. capacitor
C2 is charged through the photo- the long exposure only takes place  in in-
resistor, shutter 8 is stopped by the pawl  sufficient light and not in
excessive bright- 35 31, and the  motor current is switched off  ness.
-   100 by  the  switch  S1b. The relay  39 connected    The diaphragm
disposed in the optical to the output  of the limit switch 36 will be  path
of the main lens in Figure  3 is desig- energized  when  the  voltage
across the  nated  70. The  diaphragm 70 is  shown dia- capacitor C2
reaches the limit voltage of  grammatically  as an iris diaphragm. An 40
the  limit switch  36. The relay  39  is  automatic  diaphragm   regulating
circuit  105 provided with three switches S2a, S2b, S2c  with the
photoresistor 10 is also provided which are electrically independent of
each  and is embodied in accordance with Figure other. The switch S2a is
connected as a  2. Only the galvanometer is replaced by a normally closed
contact in the circuit of  servomotor  90. The diaphragm  70  is 45  the
electro-magnet  30.  The switch S2b is  provided with a setting ring 40
which can 110 connected  as a normally open contact in   be  adjusted by
means of a  driving roller 41 the power  supply to the motor 12 and the
which is mounted on the  output drive  of a switch  S2c is connected as a
normally open  motor 90. The adjusting ring 40 has teeth contact in
parallel to the capacitor C2 to  into which a fixed but rotatable pinion.
43 50 discharge the  latter.                    engages. The teeth 44 of a
diaphragm slide 115 Accordingly, if the relay 39 is energized  45
also-'mesh with the  said pinion 43. The the electromagnet 30 will be
briefly de-en-  diaphram' slide 45 is provided with two ergized and the
pawl 31 will be raised off diaphragm  apertures 46;'for example con- the
nose 32. The switch S2b is simul-  structed in triangular form, which are
dis- 55 taneously closed so that the motor 12 is posed in front of the
photoresistors 10 and 120 restarted. The capacitor C2 is finally dis-  15.
If the diaphragm  70 is adjusted, the charged so that it is discharged to
a  diaphragm  in front of the photoresistors specific value for a new
exposure oper- will be adjusted in the same sense. ation. The shutter 8
then again executes a    The adjusting  ring 40 of  the  diaphragm 60  full
rotation until the operating lever 34 is  70 supports a stop 170 which is
adjustably 125 adjusted by  the cam  33  and  the nose 32  and lockably
supported on the said dia- 



again moves against the pawl 31.           phragm. The stop 170 is provided
for trip- It should be noted that because of the  ping a switch 47 which is
connected in the inertia of the moving  parts, unless the pawl circuit of
the motor 90. The diaphragm ap- 65  31 stops the shutter 8, the latter will
not erture values, for example "1.9" to "64";, 130    5
1 477 786                                    5 are indicated next to the
stop 170 which is  the motor or the rotating shutter 8 to stop provided
with a handle, not shown, for  instantly. The  voltage  made  available
operation by the camera user. The stop  through the contacts on the shutter
8 is 170 in Figure 3 is set for a maximum ap-  utilized via the
photoresistor 15 to charge 5 erture diaphragm  aperture "5.6". When  the
capacitor C2. When the limit voltage 70 selecting a maximum  diaphragm
aperture  of the limit switch 36 is reached and an and the light conditions
require a larger adequate exposure time has been obtained, diaphragm
aperture, the diaphragm  70 is  the output of the limit switch 36 will make
stopped at the diaphragm aperture set by  available a further control
voltage the pur- 10 the stop 170. A switch 48 is closed simul- pose of
which is to drive the transistor T2 75 taneously with the opening of the
switch  to cut-off by driving the transistor T3 into 47. The switch 48
supplies the operating  the conductive state, so that the short-cir-
voltage to the elements for enabling a  cuit across the terminals of the
motor 12 is "long exposure" to be made that is to say  eliminated to enable
operating voltage to 15 it is supplied to the means for stopping the  be
supplied to the motor 12 by driving the 80 shutter 8 and for defining the
time during  transistor T4 into the conductive state. which the shutter 8
remains in the open  Accordingly, the motor 12 or the shutter 8 position.
The construction of the timing de-  are therefore again instantly driven,
until vice for long exposure is similar to that of the contact brushes 49,
50 are again linked 20 Figure 2 except that electronic switches re-  by the
contact plate 51 on the rotating 85 place the mechanical switches. The
switch  shutter 8 in the open position of the shut- 48 which also drives a
thyristor switch 290, ter. supplies operating voltage to the photo-    The
control voltage at the output of the resistor 15 through a contact on the
shut-  limit switch 36 is utilized for discharging 25 ter 8. The contact
comprises two contact the capacitor C2 simultaneously with re- 90 brushes
49, 50 which are linked by a con-  starting the rotating shutter 8. To this
end, tact plate 51 mounted on the shutter 8. the  collector-emitter
connection  of the The contact plate 51 is arranged on the  transistor T5
is connected parallel to the shutter 8 so that contact between the two
capacitor C2. 30 brushes 49 and 50 is established only when    Since the
switch 290 is constructed as a 95 the shutter 8 is in the open position.
The  thyristor switch, once the timing device has brushes are otherwise
electrically isolated  been activated by the appropriate conditions from
each other and are disposed in the  (operation of the switch 48, inadequate
casing of the camera 1.                 light conditions) it remains
activated for as 35   The photoresistor 15 again charges the  long as the
release 38 is kept closed.  100 capacitor C2 until the limit voltage of the
A  limit switch 52 for the diaphragm limit switch 36 is reached. The time
re-  regulating device is also shown in Figure 3. quired for charging the
capacitor C2 is  The switch 52 disconnects the circuit of used to define
the exposure time, as al-  the servomotor 90 when the diaphragm 40 ready
described.                         adjusting ring or the diaphragm  slide
45 105 If the handle switch 28 is operated and, moves against the minimum
diaphragm ap- due to insufficient subject brightness, the  erture. A nose
53 is provided on the dia- diaphragm adjusting ring and the stop 170,
phragm slide 45 for this purpose. The pur- set to a pre-defined value,
moves against pose of the limit switch 52 is to protect 45 the switch 47,
the servomotor will be stop-  the transmission connecting the diaphragm 110
ped when the diaphragm is adjusted, as al- adjusting ring  to  the
diaphragm  slide ready mentioned, and operating voltage is  against damage
and to drive the diaphragm supplied to the timing device for an ex-  into
its smallest diaphragm aperture after posure with the shutter 8 stopped in
the  the handle switch 28 is released by the 50 open position. Current is
simultaneously  user of the camera 1. To this end, one 115 supplied to the
indicator lamp 21 so that  contact 54 of the handle switch 28 is con- this
is illuminated to provide the camera  structed as a changeover switch and
in its user with an indication as regards the kind  inoperative state it
supplies the servomotor of exposure. When the shutter release 38 is  90 via
the conductor 55 with the voltage 55 operated (after mounting on a tripod
to  potential which will drive the motor in the 120 avoid camera shake),
the motor 12 will direction required to close the diaphragm drive rotary
shutter 8 which is then stop-  so that the stop abutment 170 is freely 



ped in the open position This is the result adjustable. The stop abutment
170 can of the transistor T1, which supplies voltage  also be constructed
so that it can be 60 to the motor 12, being driven to cut-off moved past
the switch 47 or 48 for adjust- 125 through the contact 49, 50, 51. The
tran-  ment purposes and comes into action only sistor T2 is simultaneously
driven into the  when the handle or the like is actuated by conductive
state by the voltage from  the  the user. The changeover switch 54 or the
contact 50. The transistor T2 short-circuits  limit switch 52 is not
required in this case. 65  the terminals of the motor 12, thus causing
If the diaphragm is closed, the stop 170 130    1 477 786
6 can be set to a desired diaphragm ap-  according to Figure 3 leads to a
camera erture. If the camera is set into readiness  with low  operating
noise. The invention for use by  operating the handle  switch 18,  also
provides the means  for enabling a the servomotor 90 will be activated and
"long exposure" to adjoin without any in- 5 the diaphragm will be set  to
the required  terruption on a "normal exposure".    70 value or, if  called
for by the light con- ditions, it is stopped at the preselected dia-
WHAT WE CLAIM IS:- phragm  aperture  by  operation  of the switch 47 or 48
and the timing device is   1. A  cine camera  including  a lens 10 then
placed into its readiness state. As al-  system for imaging light from  a
subject 75 ready described, this prevents the rotating  onto a film; a
shutter arranged in the path shutter being continuously driven for sub-  of
the light, means for repeatedly operating sequent film  exposures and
ensures that the shutter with the same predetermined the shutter is always
stopped in the open  exposure time for each frame; exposure 15 position..
regulating means including a photo-electric 80 Through a self-balancing
bridge circuit is  transducer exposed to scene light and an provided as
diaphragm regulating device in  adjustable diaphragm  responsive  to  the
both. the embodiments illustrated the dia-  transducer for varying the
filming aperture, phragm regulating device can of course  during repeated
operation  of the shutter 20 also have 'any other construction.       with
the same  predertermined exposure time 85 It is possible to replace the
mechanical  for each  film  frame, so as to provide contact 49, 50, 51 by
an electronic contact. correct film exposure; sensing means for For
example, the electtronic switch can  producing an output when the maximum
comprise a  light  barrier, photo-electric  available aperture is
inadequate for correct 25 transducers being disposed on both sides of
exposure within the 'said predetermined ex- 90 the rotating shutter 18, one
opening in the  posure time; and means operable in re- rotating shutter 8
being associated with the  sponse'to the output of 'said sensing means said
transducers. This opening  can be  for holding the shutter open, for each
film situated approximately at the position of frame, for a sufficient time
to achieve cor- 30 the contact plate 51. It is also feasible to  rect
exposure.                     95 replace the plate 51 by a light-reflecting
2.A  cine camera as claimed in Claim coating which will then transmit a
light 1, in which the exposure regulating means beam of a light source as a
control signal includes 'a circuit for producing an error to a
photo-electric transducer when  the  signal for correcting the position of
the ad- shutter 8 is in the appropriate position. In  justable diaphragm
and in which the sensing 100 this context it  should be  noted that quick-
means is responsive to persistence of  an acting switches with low
switching inertia  error signal in said circuit. should be  used as
photo-electric trans-   3. A cine camera as claimed' in Claim ducers to
ensure precise stopping of the  2, in which the sensing means includes an
40 rotating shutter 8 in the open position. A   RC circuit connected to
receive said error 105 light-emitting diode is advantageously used  signal
the time constant of the R.C. circuit as light source and is characterized
by its  being such that a specific voltage is  made low  current
consumption. Photodiodes or  available at the output of the R.C. circuit
photoswitching transistors can then be used  only after a time which is
longer than that 45 on  the receier side. By contrast to the em- required
by the exposure regulating means 110 bodiment according to Figure 2, the
em-  for adjusting the diaphragm. bodiment illustrated in Figure 3 offers
the    4. A' cine camera as claimed in any further advantage that the
switching means  preceding Claim, in which a variable stop required in the
motor circuit  are con-  is provided, for limiting the extent  of 50
structed in "iron-free" form. Inter alia, this  adjustability of the
aperture so as to allow 115 leads to a more compact construction of the
maximum  available aperture to be the entire camera. Furthermore, according
varied. to Figure 3, the shutter 8 is not' provided   5. A cine camera as
claimed in  Claim 



with any form  of mechanical stop abut-  1, in which the sensing means
comprises a ments which, although only small, could  mechanical switch
arranged to co-operate 120 nevertheless impose mechanical loadings on  with
an' abutment on a movable  member the shutter 8.
of said adjustable diaphragm  determining Switches with two stable states
can be  the filming aperture and to be actuated disposed  parallel to the
release 38 or the  'when the filming aperture set by the 60 handle  28 to
dispense with the need for  adjustable diaphragm  corresponds to said 125
continuous operation of the release or of maximum available aperture. the
handle by  the user for "long ex-    6. A cine camera as claimed in Claim
posures".                                   5, in 'which the mechanical
switch and the A further advantage is obtained by vir-  said portion of
'the said movable member 65 tue  of the  fact that the  construction  are
relatively displaceable to vary the ap- 130    1 477786
6 can be set to a desired diaphragm  ap-  according to Figure 3 leads to a
camera erture. If the camera is set into readiness  with low operating
noise. The invention for use by operating the handle switch 18. also
provides the means for enabling a the servomotor 90 will be activated and
"long exposure" to adjoin without any in- 5 the diaphragm will be set to
the required  terruption on a "normal exposure".    70 value or, if called
for by the light con- ditions, it is stopped at the preselected dia-   WHAT
WE CLAIM IS - phragm  aperture  by  operation  of the switch 47 or 48 and
the timing device is   1. A  cine camera including a lens 10 then placed
into its readiness state. As al- system for imaging light from  a subject
75 ready described, this prevents the rotating  onto a film; a shutter
arranged in the path shutter being continuously driven for sub- of the
light, means for repeatedly operating sequent film  exposures and ensures
that the shutter with the same predetermined the shutter is always stopped
in the open  exposure time for each frame; exposure 15 position.
regulating means including a photo-electric 80 Through a self-balancing
bridge circuit is  transducer exposed to scene light and an provided as
diaphragm regulating device in  adjustable diaphragm  responsive to  the
both the embodiments illustrated, the dia-  transducer for varying the
filming aperture, phragm  regulating device can of course  during repeated
operation of the shutter 20 also have any other construction.        with
the same predetermined exposure time 85 It is possible to replace the
mechanical for each film  frame, so as to provide contact 49, 50, 51 by an
electronic contact. correct film exposure; sensing means for For example,
the electronic switch can  producing an output when the maximum comprise  a
light barrier, photo-electric  available aperture is inadequate for correct
25 transducers being disposed on both sides of exposure within the said
predetermined ex- 90 the rotating shutter 18, one opening in the  posure
time; and means operable in re- rotating shutter 8 being associated with
the  sponse to the output of said sensing means said  transducers. This
opening can be  for holding the shutter open, for each film situated
approximately at the position of frame, for a sufficient time to achieve
cor- 30 the contact plate 51. It is also feasible to  rect exposure.
95 replace the plate 51 by a light-reflecting    2. A cine camera as
claimed in Claim coating which will then transmit a light 1, in which the
exposure regulating means beam of a light source as a control signal
includes a circuit for producing an error to a photo-electric transducer
when the  signal for correcting the position of the ad- 35 shutter 8 is in
the appropriate position. In  justable diaphragm and in which the sensing
100 this context it should be noted that quick- means is responsive to
persistence of an acting switches with low switching inertia  error signal
in said circuit. should be used as photo-electric trans-   3. A cine camera
as claimed in Claim ducers to ensure precise stopping of the  2, in which
the sensing means includes an 40 rotating shutter 8 in the open position. A
RC circuit connected to receive said error 105 light-emitting diode is
advantageously used  signal, the time constant of the R.C. circuit as light
source and is characterized by its being such that a specific voltage is
made low current consumption. Photodiodes or available at the output of the
R.C. circuit photoswitching transistors can then be used  only after a time
which is longer than that 45 on the receiver side. By contrast to the em-
required by the exposure regulating means 110 bodiment according to Figure
2, the em- for adjusting the diaphragm. bodiment illustrated in Figure 3
offers the    4. A  cine camera as claimed in any further advantage that
the switching means  preceding Claim, in which a variable stop required in
the motor circuit are con- is provided  for limiting the extent of 



50 structed in "iron-free" form. Inter alia, this  adjustability of the
aperture so as to allow 115 leads to a more compact construction of the
maximum  available aperture to be the entire camera. Furthermore, according
varied. to Figure 3, the shutter 8 is not provided    5. A cine camera as
claimed in Claim with any form  of mechanical stop abut-  1, in which the
sensing means comprises a 55 ments which, although only small, could
mechanical switch arranged to co-operate 120 nevertheless impose mechanical
loadings on  with an abutment on a movable member the shutter 8.
of said adjustable diaphragm  determining Switches with two stable states
can be  the filming aperture and to be actuated disposed parallel to the
release 38 or the  when the filming aperture set by the 60 handle 28 to
dispense with the need for  adjustable diaphragm  corresponds to said 125
continuous operation of the release or of maximum available aperture. the
handle by the user for "long ex-   6. A cine camera as claimed in Claim
posures".                                5, in which the mechanical switch
and the A further advantage is obtained by vir- said portion of the said
movable member 65 tue  of the  fact that the construction  are relatively
displaceable to vary the ap- 130    7
1 477 786 erture at which the said mechanical switch  10, in which the
shutter is further arranged is actuated.                              to
operate a first switch for initiating the 40 7. A cine camera as claimed in
Claim  flow  of charging current to the storage 5 or 6 in which said
diaphragm is a iris  capacitor and to open a second switch for 5 diaphragm
having an adjusting ring and in  de-energising a motor for driving the
shut- which the portion of the adjusting ring co- ter. operating with the
mechanical switch is a    12. A cine camera as claimed in Claim 45 stop
circumferentially  displaceable and  8 or 9, in which the means for
maintaining lockable on said adjusting ring.          the shutter open
comprises first switch 10   8. A  cine camera as claimed in any  means
responsive to the output signal from preceding Claim, in which the said
means  said sensing means for discontinuing the for holding the shutter
open includes a  flow  of current to a motor driving the 50 timing circuit
having a photo-electric trans-  shutter while the  shutter is open  and
ducer, an integrating circuit for integrating  means for reinitiating the
flow of current 15 the output signal of the photo-electric  to the motor is
response to an output sig- transducer, a limit switch for producing an  nal
from the said limit switch. output signal when the output signal of the
13. A cine camera as claimed in Claim 55 integrating circuit attains a
predetermined  12, in which the first switch means com- level and means for
maintaining the shutter prises a pair of contact brushes in sliding 20 open
for each frame until an output signal  contact with the shutter and a
bridging is produced by the limit switch.          contact movable with the
shutter. 9. A cine camera as claimed in Claim    14. A cine camera as
claimed in any 60 8, wherein the integrating circuit is a R.C. preceding
Claim, in which the means for circuit comprising a charging resistor and a
holding the shutter open during each film 25 storage capacitor adapted to
be discharged  frame in response to the output signal during each cycle of
the shutter when the  from  the sensing means continues to re- shutter is
closed and to be charged during  main operative should the output signal of
65 such time as the shutter is open.         the sensing means subsequently
disappear. 10. A cine camera as claimed in Claim    15. A  cine  camera
substantially  as 30 8 or 9, wherein the means for maintaining
hereinbefore described with reference to the shutter open comprises a pawl
co-oper-  and as illustrated in Figures 1 and 2 or ating with a nose on the
shutter, the pawl Figures 1 and 3  of the accompanying 70 being brought
into the path of the nose in  drawings. response to the output signal from
the said         MARKS & CLERK. 35 sensing means and being withdrawn from
Chartered Patent Agents, the path of the nose in response to the
57-60 Lincolns Inn Fields. output signal from said limit switch.
London, WC2A 3LS. 11. A cine camera as claimed in Claim          Agents for
the Applicants. Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1977. Published at the Patent
Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies may
be obtained.    


