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signal responsive to the battery potential, and a Company organized under
the Laws of  a switch for connecting either the amplified, the State of New
Jersey, United States of first signal or the second signal to the 50
America of 343 State Street, Rochester, New  amplifier in the first or
second mode of oper- 5 York 14650, United States of America, do  ation
respectively. hereby declare the invention, for which we    In the
accompanying drawings:- pray that a patent may be granted to us,   Fig. 1
is a schematic representation show- and the method by which it is to be
per-  ing the general arrangement of an automatic 55 formed, to be
particularly described in and  exposure apparatus, as contemplated by a 10
by the following statement:-             specific illustrative embodiment
of the in- The present invention relates to an ex-  vention; and posure
control apparatus for indicating if   Fig. 2 is a schematic diagram of the
indi- scene brightness is suitable to expose film,  cation apparatus
represented by a block re- 60 for a battery-powered camera.
ferenced 15 in Fig. 1. 15   In battery powered motion picture cameras
Exposure control apparatus embodying the which also employ circuitry for
indicating  invention may be employed in cameras of if the scene brightness
is suitable for film  either the still or motion picture variety. exposure,
it is desirable to provide a camera  Since such cameras are well known, the
pre- 65 user with convenient means to determine  sent description will be
directed in particu- 20 whether the battery potential is sufficient so  lar
to elements forming part of, or cooperat- that an operator will not waste
film by oper-  ing more directly with apparatus in accord- ating the camera
when the battery potential ance with the present invention. It will be has
decayed below that potential level neces-  understood that parts not
specifically shown 70 sary for proper operation.              or described
are selectable from those known 25   There are prior arrangements employing
in the art. circuitry for determining if scene brightness    Referring to
Fig. 1, there is shown an ex- is suitable and for testing the battery
poten-  posure control apparatus 10 which includes tial level.  These
arrangements are often  a self-balancing control circuit 9 having a 75
complex. Moreover, separate and distinct differential amplifier
configuration and in- 30 battery testing arrangements have been used
dicating apparatus 15 shown fully in Fig 2 which employ variable
deflections of an in-  and described later in this specification. The
strument pointer, which requires operator circuit 9 is magnetically coupled
to a core judgement to determine whether the battery  member 18 by means of
a "close" winding 80 potential is suitable for proper use.    14 and an
"open" winding 17. The mag- 35   In accordance with the present invention,
netic core member 18 is moved in a down- there is provided an exposure
control appar ward direction when open winding 17 is atus, for a
battery-powered camera, com-  energized, as subsequently described, and is
prising an indicator, the energisation of moved in an upward direction when
close 85 which is controlled by an amplifier, for indi-  winding 14 is
energized. The core member 40 cating, in a first mode of operation, that
18 is mechanically coupled to a diaphragm the scene brightness is less than
a predeter-  21 which, as shown, is in the form of an mined level and, in a
second mode of opera-  elongated plate, whereby the diaphragm 21 tion, that
the battery potential is above a  is moved by the magnetic core member 18
90 selected level, a photosensor for producing  in a direction, and to an
extent, directly re- 45 a first signal responsive to the scene bright-
lated to the movement of the core 18. ness, a further amplifier for
amplifying the    The diaphragm  21 is provided with an first signal, means
for producing a second  aperture 22 through which scene light passes [Price
25p] 



1,366,360                                         2 to a camera objective
lens 23 to a film 24, and  with the invention as is the circuit des- an
aperture 27 through which scene light  cribed in our copending Application
No. passes by way of a lens 28 to a photosensi-  22474/70 (Serial No.
1,312,381). To operate tive device 41, such as a photoresistance  the
circuit, a switch 42 is closed which con 5  element in which the resistance
varies in-  nects a battery 43 into the control circuit 10. '70 versely
with the intensity level of illumina-  Two NPN transistors 11 and 12 are
disposed tion instant thereon. The aperture 27 has a  in a differential
amplifier configuration which generally triangular configuration and will
have their emitter electrodes connected to be assumed for the purpose of
describing the  ground through a common resistance 13. The 10 operation of
the system  to have a lower  "close" winding 14 is connected as a series 75
tapered portion 27a and an upper tapered  element in the base-collector
circuit of the portion 27b. The aperture 22 associated with  transistor 11,
and the "open" winding 17 objective lens 23 has a triangular or tapered  is
similarly connected as a series element in lower portion 22a and a
rectangular upper  the base-collector circuit of the transistor 15  portion
22b.                                12.  The windings 14 and 17
respectively  80 The exposure control apparatus 10 is  are oppositely wound
so that when energized, adapted to move the diaphragm 21 back and  they
will exert opposite forces on the mag- forth in accordance with variations
in scene  netic core member 18 as indicated by the brightness to maintain a
selected level of  arrows in the drawing. 20  illumination of the
photosensitive device 41.    The differential amplifier is controlled by
85 Considering specifically the relative shapes  a resistance bridge having
two arms defined of the apertures 22 and 27, the rectangular  by the
photocell 41 and resistance element portion 22b of the aperture 22 has a
width  51 respectively and the further two arms de- corresponding to the
maximum  light trans-  fined by resistance elements 52 and 53, re- 25
mitting capability of lens 23. The diaphragm   spectively.  The bridge is
balanced when  90 21 is movable through a first range of posi-
illumination incident on the photocell 41 is tions wherein the lower
portion 27a of aper-  such that the ratio of the resistance value of ture
27 and the lower triangular shaped  the photosensitive device 41 to the
resistance portion 22a of aperture 22 will be positioned  of element 51 is
substantially equal to the 30  relative to the optical axes of lenses 28
and  ratio of the resistance values of the elements  95 23. respectively,
to vary the effective sizes  52 and 53.  In such condition, equal cur- of
the apertures relative to both lenses. The  rents will pass through drive
coils 14 and 17. diaphragm 21 is movable through a second  Thus, there will
be no net force tending to predetermined range of movement wherein  move
the core member 18 which will be in an 35  the upper tapered portion 27b of
the aperture  arrested  condition.  The system  is cali- 100 27 and the
upper rectangular portion 22b  brated such as by adjustment of the values
of of aperture 22 will be disposed in coopera-  resistors 51 and 53 so that
the bridge will tive relation with the lenses 28 and 23 re-  be balanced
when the amount of light trans- spectively.
mitted to the lens 23 is of the desired magni- 40    In operation as the
intensity of the scene  tude for exposing the film  24.  The sc- 105
brightness diminishes the  diaphragm  21  lected resistance value of the
photosensitive moves downward and the light transmitted to  device 41
corresponds to a desired exposure each of the lenses 23 and 28 will be
gradu-  setting. ally increased if the diaphragm is in its first   If the
ambient light drops below a previ- 45  range of movement. As the diaphragm
21  ous level where the circuit 10 was balanced, 110 moves in its second
range of movement, the  the  resistance  of the  photosensitive  of light
transmitted to lens 23 will remain con-  the  device  41  will  increase
thereby stant and correspond to the maximum light  increasing  the ratio
of resistance values transmitting capability of the lens 23.  As  of
elements 41 and 51 to a magnitude greater 50 will be later described in
more detail, the  than that of elements 52 and 53 and cause 115 relative
shapes of the apertures 22 and 27, the amplifier to supply additional
energiz- which permits the diaphragm  21 to adjust  ing current to drive
coil 17; this is effective, the effective size of aperture 27 while main-
in turn, to cause movement of the diaphragm taining the effective size of
aperture 22 con-  21 in a "down" direction. The open wind- 55  stant in its
second range of movement, en-  ing 17 will be energized from a path lead-
120 



ables the control circuit to produce a null  ing from the battery 43, the
winding 17, the balance condition during low scene bright-
collector-emitter path of transistor 11, and ness conditions which are
still sufficient for  the resistor 13 to ground. This downward suitable
film exposure to avoid unnecessary  movement of diaphragm  21 is effective
to 60  operation of a low light indicator lamp 47  "open" apertures 22 and
27, increasing the 125 hereinafter described.                      amount
of light supplied to the photocell 41 The control circuitry for the
apparatus  and film  24 until a balanced condition is 10 may take various
forms known in the  again reached. art.  The circuit disclosed in U.S.
Patent    Conversely, under conditions when the 65  No. 3,427,941 is
especially suitable for use  amount of light reaching photocell 41 and 130
1 U 3                                          1,366,360
3 film 24 is greater than the previously estab-  ference between the
terminals 49a and b will lished ideal magnitude for good quality pic-  be
negligible and the transistor 50 will be in ,tures, the ratio of the
resistance values of  a cut-off condition.  However, when the ( se elements
41 and 51 will then be less than  potential level at the terminal 49a
becomes 5 the ratio of the resistance values of the  positive with respect
to the terminal 49b  70 elements 52 and 53 and the amplifier will  and
reaches a selected level determined by then function to supply additional
energizing  the voltage dividing resistive network 55 and current to drive
coil 14 moving the dia-  56, the transistor 50 will be driven from phragm
21 in an upward direction. Move-  cut-off into an active mode of operation.
10 ment in this direction will be effective to    Returning momentarily to
the time when  75 "close" apertures 22 and 27.                the
transistor 50 was nonconductive, there Assuming the diaphragm is in its
second  would be no substantial voltage difference range of positions and
the camera lens aper-  between the collector base junction of the ture 22
has increased to a maximum size and  transistor 60, and the transistor 60
would also 15  balancing has not yet been reached, the aper-  be in a
cut-off mode of operation. How-  80 ture 27 will further increase in size
until ever, when the transistor 50 conducts, the balancing is reached or
until the upper por-  transistor 60 will be driven into the active tion 27b
of the aperture 27 is at a size  region of operation and a substantial
current wherein  the maximum  light transmitting  will flow through the
collector-emitter path 20  capability of the lens 28 is reached. In the  of
the transistor 60 which is sufficient to  85 latter case, the aperture 27
can be con-  energize the lamp 47 signaling a warning of sidered to have
reached a maximum  size.  an unsuitable exposure condition. With the
maximum light transmitting capa-    To test the battery potential 43, the
switch bility of the lens 28 being reached, and  48 is moved to its second
position which 25  with scene brightness further diminishing,  open
circuits the connection between the col- 90 the potential difference
between a terminal  lector of the transistor 50 and the base of 49a (at the
electrical junction between the  the transistor 60, and now disposes the
base coil 14 and the collector of the transistor 11)  of the transistor 60
at the electrical junc- and a terminal 49b (at the electrical junction
tion of resistors 64 and 68 which comprise 30  between the coil 17 and the
collector of the  a voltage dividing network. The resistance  95 transistor
12) will increase until a level is  elements 64 and 68 are serially
connected to reached whereby the indicating apparatus 15  the battery 43
and are selected to have values is activated to provide a conductive path
such that the transistor 60 will conduct when from the battery 43 to
energize the low light  the battery 43 has a selected potential level, 35
lamp 47.                                    which is considered necessary
for suitable 100 Turning now to Fig. 2, the indicating ap-  operation of
the exposure control apparatus paratus 15 is shown coupled to the exposure
10. With such a battery potential level, the control circuit  terminals
49a  and  b  transistor 60 will be turned on and driven into and includes a
manually operated switch 48,  an active condition sufficient to energize
the 40  which in the first of two selectable positions,  lamp 47.
105 conditions the apparatus  15 to  indicate    Reviewing, the low light
indicator lamp 47 whether the scene illumination is at a level  is not
energized immediately upon the maxi- which has been determined to be too
low to  mum light transmitting capability of objec- permit suitable film
exposure, and in the  tive lens 23 being reached, but is energized 



45  second position permits the apparatus 15 to  only if the ambient light
continues to de- 110 determine whether the DC potential of the  crease in
intensity, and downward movement battery 43 is above a selected level.
of diaphragm  21 continues until the scene The terminal 49a is connected to
ground  brightness is at a level which has been deter- by way of a voltage
dividing network com-  mined to be unsuitable for film exposure. 50  prised
of resistors 55 and 56. In accordance
115 with the invention there is provided a first    WHAT WE CLAIM IS: -
amplifier stage which includes a transistor 50, having its base connected
at the junc-    1. An exposure control apparatus, for tions of the
resistors 55 and 56 and its emit-  a battery-powered camera, comprising an
55  ter connected to the terminal 49b.  The  indicator, the energisation of
which is con- 120 switch 48 is shown in its first position where-  trolled
by an amplifier, for indicating, in in it connects the collector of the
transistor  a first mode of operation, that the scene 50 through resistor
57 to the base electrode  brightness is less than a predetermined level of
a PNP transistor 60 which is disposed in  and, in a second mode of
operation, that the 60  a second amplifier stage. The transistor 60
battery potential is above a selected level, 125 has its collector
electrode connected  to  a photosensor for producing a first signal re-
ground through the low light indicator lamp  sponsive to the scene
brightness, a further and its emitter electrode connected to the  amplifier
for amplifying the first signal, battery 43.
means for producing a second signal respon- 65    During normal operation
the voltage dif-  sive to the battery potential, and a switch 130    10 3
1,366,360                                        3 film 24 is greater than
the previously estab-  ference between the terminals 49a and b will lished
ideal magnitude for good quality pic-  be negligible and the transistor 50
will be in tures, the ratio of the resistance values of  a cut-off
condition.  However, when the le elements 41 and 51 will then be less than
potential level at the terminal 49a becomes 5 the ratio of the resistance
values of the  positive with respect to the terminal 49b  70 elements 52
and 53 and the amplifier will  and reaches a selected level determined by
then function to supply additional energizing  the voltage dividing
resistive network 55 and current to drive coil 14 moving the dia-  56, the
transistor 50 will be driven from phragm  21 in an upward direction. Move-
cut-off into an active mode of operation. 10 ment in this direction will be
effective to    Returning momentarily to the time when  75 "close"
apertures 22 and 27.              the transistor 50 was nonconductive,
there Assuming the diaphragm is in its second  would be no substantial
voltage difference range of positions and the camera lens aper-  between
the collector base junction of the ture 22 has increased to a maximum size
and  transistor 60, and the transistor 60 would also 15 balancing has not
yet been reached, the aper-  be in a cut-off mode of operation. How-  80
ture 27 will further increase in size until ever, when the transistor 50
conducts, the balancing is reached or until the upper por-  transistor 60
will be driven into the active tion 27b of the aperture 27 is at a size
region of operation and a substantial current wherein the maximum  light
transmitting  will flow through the collector-emitter path 20  capability
of the lens 28 is reached. In the  of the transistor 60 which is sufficient
to  85 latter case, the aperture 27 can be con- energize the lamp 47
signaling a warning of sidered to have reached a maximum  size.  an
unsuitable exposure condition. With the maximum light transmitting capa-
To test the battery potential 43, the switch bility of the lens 28 being
reached, and  48 is moved to its second position which 25 with scene
brightness further diminishing,  open circuits the connection between the
col- 90 the potential difference between a terminal  lector of the
transistor 50 and the base of 49a (at the electrical junction between the
the transistor 60, and now disposes the base coil 14 and the collector of
the transistor 11)  of the transistor 60 at the electrical junc- and a
terminal 49b (at the electrical junction  tion of resistors 64 and 68 which
comprise 30 between the coil 17 and the collector of the  a voltage
dividing network. The resistance  95 transistor 12) will increase until a
level is  elements 64 and 68 are serially connected to reached whereby the
indicating apparatus 15  the battery 43 and are selected to have values is
activated to provide a conductive path  such that the transistor 60 will
conduct when 



from the battery 43 to energize the low light  the battery 43 has a
selected potential level, 35  lamp 47.
which is considered necessary for suitable 100 Turning now to Fig. 2, the
indicating ap-  operation of the exposure control apparatus paratus 15 is
shown coupled to the exposure  10. With such a battery potential level, the
control  circuit  terminals  49a  and  b transistor 60 will be turned on
and driven into and includes a manually operated switch 48,  an active
condition sufficient to energize the 40  which in the first of two
selectable positions,  lamp 47.                            105 conditions
the apparatus  15 to indicate    Reviewing, the low light indicator lamp 47
whether the scene illumination is at a level  is not energized immediately
upon the maxi- which has been determined to be too low to  mum light
transmitting capability of objec- permit suitable film  exposure, and in
the  tive lens 23 being reached, but is energized 45 second position
permits the apparatus 15 to  only if the ambient light continues to de- 110
determine whether the DC potential of the  crease in intensity, and
downward movement battery 43 is above a selected level.      of diaphragm
21 continues until the scene The terminal 49a is connected to ground
brightness is at a level which has been deter- by way of a voltage dividing
network com-  mined to be unsuitable for film exposure. 50  prised of
resistors 55 and 56. In accordance
115 with the invention there is provided a first    WHAT WE CLAIM IS:-
amplifier stage which includes a transistor 50, having its base connected
at the junc-    1. An exposure control apparatus, for tions of the
resistors 55 and 56 and its emit-  a battery-powered camera, comprising an
55 ter connected to the terminal 49b.  The  indicator, the energisation of
which is con- 120 switch 48 is shown in its first position where-  trolled
by an amplifier, for indicating, in in it connects the collector of the
transistor  a first mode of operation, that the scene 50 through resistor
57 to the base electrode  brightness is less than a predetermined level of
a PNP transistor 60 which is disposed in  and, in a second mode of
operation, that the 60  a second amplifier stage. The transistor 60
battery potential is above a selected level, 125 has its collector
electrode connected to  a photosensor for producing a first signal re-
ground through the low light indicator lamp  sponsive to the scene
brightness, a further and its emitter electrode connected to the  amplifier
for amplifying the first signal, battery 43.
means for producing a second signal respon- 65    During normal operation
the voltage dif-  sive to the battery potential, and a switch 130    4
1,366,360                                            4 for connecting
either the amplified first sig-    4.  An apparatus as claimed in Claim  1,
15 nal or the second signal to the amplifier, in  2 or 3. further
comprising film aperture con- the first or second mode of operation respec-
trol means and photosensor aperture coR tively.
trol means, the photosensor aperture 5    2. An apparatus as claimed in
Claim  1,  trol means being moved, in use, to control wherein the indicator
is a lamp, and the am-  the light incident upon the photosensor, to  20
plifier includes a first transistor which is  maintain the light at a
predetermined level. conducting to energise the lamp, and cut-off    5. An
exposure control apparatus, as to de-energise the lamp.
claimed in Claim  1, substantially as herein- 10    3. An apparatus as
claimed in Claim   before described, with reference to and as 1 or 2,
wherein the further amplifier includes  illustrated in the accompanying
drawings.    25 a second transistor, and the means for pro- ducing the
second signal is a voltage divid-      L. A. TRANGMAR, B.Sc., C.P.A., ing
network.                                           Agent for the
Applicants. Printed for Her Majesty's Stationery Office by Burgess & Son
(Abingdon), Ltd.-1974. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY from which copies may be obtained.    


