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CONTROL CIRCUIT FOR PHOTOGRAPHIC 
APPARATUS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

CROSS REFERENCE TO RELATED 
APPLICATION 

Subject matter disclosed but not claimed herein is 
described and claimed in a copending application of 
Dean M. Peterson for Photographic Apparatus ?led on 
even date herewith. That Peterson application was sub 
sequently abandoned and re?led as application Ser. No. 
453,888 on Mar. 22, 1974 now US. Pat. No. 3,928,859 
issued Dec. 23, 1975. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to photographic appa 

ratus. More particularly, it relates to automatic control 
circuitry for an automatic camera. 

2. Description of the Prior Art 
Heretofore many structures have been devised for 

providing what are called automatic camera operations. 
Some of these have included automatic exposure con 
trol systems which feature control either of the time of 
exposure or the iris opening of the camera, or both. 
Others have shown means for effecting an automatic 
focus in a camera but not related to the automatic expo 
sure control. Some cameras have provided means for 
indicating that an insuf?cient ambient light was avail 
able for a proper exposure of the ?lm. Such means 
however, were merely indicators and did not effect a 
control function within the camera. Some camera in 
cluded a built in electronic ?ash unit. These however, 
required a selection by the operator of the camera prior 
to the taking of the picture to effect an operation of the 
?ash unit. 

SUMMARY OF THE INVENTION 

In the above referenced copending application of 
Dean M. Peterson a fully automatic camera is provided 
which teaches means for effecting an automatic focus of 
the optical system of the camera, means for effecting an 
automatic control for the exposure of the ?lm in the 
camera to a predetermined amount of light (the control 
being effected by controlling both the aperture and the 
shutter opening time). That camera also includes a built 
in electronic ?ash unit which is automatically operative 
whenever insuf?cient ambient light is available to effect 
a proper exposure of the ?lm in the camera. 

It is an object of the present invention to provide an 
electronic control circuit for an automatic camera of the 
type set forth in the aforementioned copending applica 
tion. It is another object of the present invention to 
provide an improved electronic control circuit for con 
trolling timing and coordinating the operation of a num 
ber of automatic features of an automatic camera. 

It is yet another object of the present invention to 
provide an automatic control circuit for an automatic 
camera which circuit features binary logic control cir 
cuitry. 
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2 
In accomplishing these and other objects, there has 

been provided, in accordance with the present inven 
tion, a control circuit for an automatic photographic 
camera which features a binary logic control system 
connected to respond to each of several input parame 
ters developed by appropriate sensors built into the 
camera for programming and controlling the sequence 
of a plurality of automatic operations within the cam 
era. For example, when a ?lm cartridge is loaded into 
the camera and a compartment door of the ?lm car 
tridge chamber is closed the ?lm in the cartridge is 
automatically advanced to the ?rst ?lm frame position 
by the energization in one direction of a reversible elec 
tric motor. Simultaneously, a built in electronic ?ash 
unit is charged in readiness for use if needed in the 
subsequent taking of a picture. When the operator of the 
camera aims the camera at a chosen object and actuates 
the shutter release mechanism to initiate the picture 
taking process, an automatic focus system is energized 
to automatically adjust the lens system of the camera to 
bring the object of the photograph into focus on a ?lm 
plane. Through the logic control system, other features 
of the camera operation are blocked until such time as 
the focussing of the camera has been accomplished. 
Upon completion of the focus adjustment, the shutter of 
the camera is allowed to begin to open to admit light 
into the ?lm chamber of the camera. Means are pro 
vided for sensing the amount of light so admitted 
through the shutter opening and to provide a ?rst and a 
second control signal. The ?rst control signal is in the 
nature of a sampling of the ambient light at a time near 
the beginning of the opening of the shutter to determine 
if there is suf?cient light for the proper exposure of the 
?lm in the camera. If insuf?cient light is available, the 
logic control circuit responds to the sampling to pro 
vide, at a proper time in the opening phase of the shut 
ter, to trigger the operation of the electronic ?ash unit. 
If, on the other hand, adequate light is indicated by the 
sampling, a signal is applied through the logic control 
circuit to block the actuation of the electronic ?ash unit. 
The second control signal is an indication that enough 
light has been admitted through the opening of the 
shutter to properly expose the ?lm in the camera. That 
control signal is also applied through the logic circuit to 
effect a closure of the shutter. Following the comple 
tion of the closure of the shutter the motor is automati 
cally actuated to advance the ?lm in the camera to the 
next ?lm frame position and at the same time to reset the 
shutter mechanism in readiness for a subsequent picture. 
Again simultaneously, the electronic ?ash unit is re 
charged for a subsequent use. 

BRIEF DESCRIPTION OF THE DRAWING 

A better understanding of the present invention may 
be had from the following detailed description when 
read in connection with the accompanying drawings, in 
which: 
FIG. 1 is a schematic representation of a shutter 

mechanism for a camera suitable for use in connection 
with the presen invention; ‘ 
FIG. 2 is a schematic representation of an adjustable 

lens system for a camera embodying the present inven 
tion; 
FIG. 3 is a schematic diagram of an electronic control 

system embodying the present invention; and 
FIG. 4 is a schematic diagram of a portion of an 

electronic control system also embodying the present 
invention. 
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THE DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In FIG. 1 there is illustrated a shutter mechanism 
basically of the same type as that shown in the afore 
mentioned copending Peterson application. The shutter 
comprises a ?rst shutter blade 2 and a second shutter 
blade 4. The two shutter blades are constrained to oppo 
sitely directed translational motion. Each of the shutter 
blades has a con?gured opening 6, and 8, respectively, 
comprised essentially of a circular opening and having a 
substantially triangular radial extension protruding 
therefrom. In the shutter closed position, as shown in 
FIG. 1, it may be seen that the two openings completely 
out of alignment with each other, blocking the admit 
tance of light into the camera chamber. A complemen 
tary driving member 10 in the form of an annulus or 
ring is coupled to the two shutter blades 2 and 4, respec 
tively. The shutter blade 2 includes a tab 12 extending 
from the edge thereof. A similar tab 14 extends from the 
lower edge of blade 4. The ring 10 has a radial tab 16 
which carries a driving pin 18. Pin 18 extends through 
a slot in the tab 12 to couple the driving ring 10 to the 
?rst blade 2. Diametrically opposite from the radial tab 
16 is a tang 20 extending from the periphery of the ring 
10. The tang 10 carries a pin 22 which, in turn, extends 
through a slot in the tab 14 of the blade 4 to couple the 
blade 4 to the ring 10. At the other extremity of the tang 
20, there is coupled a driving link 24. The driving link 
24 is carried by a ?rst driving plate 26 of a shutter driv 
ing mechanism. Also included in the shutter driving 
mechanism is a second driving plate 28. A ?rst spring 30 
is coupled between the ?rst driving plate 26 and a shoul 
der or boss 32 of the second driving plate 28. A second 
spring 34 is connected between the boss 32 on the sec 
ond driving plate 28 and a ?xed reference point 36. The 
spring 30 is arranged to bias the ?rst driving plate 26 
toward the left, as shown in the illustrative embodi 
ment. A latch member 38 engages the driving plate 26 
to restrain it against the urging of the spring 30. In the 
structure illustrated in FIG. 1 the latch 38 is kept in 
engagement with the plate 26 by the energization of a 
magnet 40. Deenergization of the magnet 40 allows the 
latch 38 to be disengaged from the plate 26 by the force 
of a spring 42. Similarly, the second driving plate 28 is 
restrained against the urging of the spring 34 by a latch 
44. The latch 44 is held in engagement with the plate 28 
by the energization of a magnet 46. Deenergization of 
the magnet 46 allows the latch 44 to be disengaged from 
the plate 28 by operation of the force of a spring 48. 

In the process of operating the camera, when the 
latch 38 is released by the deenergization of the magnet 
40, the drive plate 26 begins to move, under the urging 
of the spring 30, toward the left, as shown in the illustra 
tive embodiment. Since the ring 10 is constrained to 
move in a rotational direction about a virtual axis, con 
centric with the optical axis of the camera, the move 
ment of the drive plate 26 causes the ring 10 to be ro 
tated in a clockwise direction about its axis. The move 
ment of the ring, in turn, causes the two shutter blades 
to be moved in oppositely directed translational motion 
such that the openings in the two shutter blades move 
toward each other in an overlapping relationship to 
produce a progressively larger aperture window 
through which light is admitted to the chamber of the 
camera. When suf?cient light has been admitted for a 
proper exposure of the ?lm in the camera, as will be 
hereinafter shown, the magnet 46 is deenergized releas 
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4 
ing the second driving plate 28 to be moved to the right 
under the urging of the spring 34. As the plate 28 moves 
to the right, it carries the ?rst plate 26 with it to return 
that plate to its original position as shown in FIG. 1. 
The returning coupling between the plate 28 and the 
plate 26 may be a simple abuttment such as a shoulder or 
boss 32 which would then engage the end of the plate 26 
on the release of the latch 44. Returning the plate 26 to 
its original position restores the shutter blades to their 
closed position as shown in FIG. 1. A reversible electric 
motor 50 is provided which, upon energization for 
movement in one direction is operative to restore the 
second driving plate 28 to its original position, the posi 
tion shown in FIG. 1. At the same time the motor 50 is 
operative to restore the second driving plate 28 to its 
original position, it is also operative through a coupling 
(not here shown) to advance a ?lm in the camera to the 
next ?lm frame position. 
The mechanism thus far described and illustrated in 

FIG. 1 as well as the mechanism illustrated in FIG. 2 
and to be hereinafter described is schematic in presenta 
tion for the purpose of illustrating the environment for 
the electronic control circuit constituting the present 
invention. The details of the mechanism is shown, de 
scribed, and claimed in the aforementioned copending 
application of Dean Peterson. 

In FIG. 2 there is shown a schematic representation 
of a lens barrel 52 of a type suitable for use in conjunc 
tion with the present invention. Within the lens barrel 
there is positioned a multielement lens system. The ?rst 
element 54 and the second element 56 are ?xed lens 
elements as is the fourth lens element 58. The third lens 
element is an adjustable lens element which may be 
moved to effect the adjustment of the focus of the lens 
system. To this end the third lens element 60 is mounted 
in a collar 62 which is externally threaded. A sleeve 64 
is ?xedly mounted within the lens barrel 52 and is inter 
nally threaded to make with the threads on the exterior 
of the collar 62. The upper surface of the collar 52 is 
provided with a series of longitudinal grooves 56 which 
constitute a gear sector. A slide plate 68 is arranged to 
be moved transversely of the axis of the lens barrel 52. 
At the portion of the slide plate 68 adjacent the lens 
barrel 52 there is formed a rack of gear teeth 70 which 
is arranged to engage the grooves or gear teeth on the 
upper surface of the collar 52. Thus, as the slide plate 68 
is moved backward or forward transversely of the lens 
barrels 52, the engagement of the rack 70 with the gear 
teeth 66 on the collar 62 causes the‘collar and the third 
lens element carried thereby to move axially of the lens 
system thereby changing the focus adjustment of the 
lens system. 
The slide plate 68 may be caused to move trans 

versely of the lens barrel manually by engaging the 
knurled member 72 by a ?nger of the operator. On the 
other hand, the slide plate 68 may be caused to move 
transversely of the lens barrel, thereby adjusting the 
focus of the lens system automatically. To this end, the 
slide plate 68 carries a second rack 74 which is engaged 
and driven by a spur gear 76. The spur gear 76 is, in 
turn, driven by the motor 50 (the same motor used to 
accomplish a resetting of the shutter mechanism and the 
advancement of the ?lm to the next ?lm frame position). 
It is contemplated that the operation of the reversible 
motor 50in the one direction, as previously mentioned, 
effects the resetting of the shutter mechanism and the 
?lm advancement function, and when operated in the 
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opposite direction is controlled to effect the automatic 
focus adjustment of the lens system. 
The slide plate 68 also carries a normally open switch 

78. It will be noted that the contacts of the switch 78 
changed their position as the position of the slide plate, 
itself, is changed. That is, the position of the switch 
contact changes in accordance with the focus adjust 
ment of the camera. Means associated with the shutter 
driving mechanism are provided for actuating or clos 
ing the contacts‘ of the switch 78 as the shutter blades 
are moved toward their open position. This relationship 
is schematically represented in FIG. 2 as a switch actua 
tor or boss 80 mounted on and carried by a ?rst driving 
plate 26 (shown in fragmentary form). Again, the struc 
ture shown in FIG. 2 is illustrative of the environment 
to which the circuit of the present invention pertains. 

in FIGS. 3 there is shown an automatic camera con 
trol circuit embodying the present invention. Power for 
the circuit is obtained from a battery 82 the positive 
terminal of which is connected to the movable blade of 
a double-pole, single-throw switch 84. The switch 84 is 
normally closed on a ?rst contact connected to a ?rst 
positive bus 86. When the switch 84 is actuated, the 
positive terminal of the battery 82 is connected to a 
second positive bus 88. The negative terminal of the 
battery 82 is connected through a ?rst and a second 
single-pole, single-throw switch 90 and 92, respectively, 
serially connected, to a negative bus 94. The ?rst posi 
tive bus 86 is connected to a ?rst terminal of a reversible 
motor 50. The second terminal of the motor 50 is con 
nected through a switch 96 to the negative bus 94, 
The ?rst positive bus 86 is also connected to energize 

an electronic ?ash circuit 98. Speci?cally, the bus 86 is 
connected to one terminal of the primary of a trans 
former _100. The transformer 100 is connected, with the 
capacitor 102, a transistor 104, a resistor 106, and the 
negative bus 94 in a free-running oscillator con?gura 
tion. The oscillatory pulses from the aforementioned 
oscillator are applied by way of a capacitor 108 and a 
diode 110 to establish a high voltage across a capacitor 
112. It will be noted that a ?ash tube 114 is connected 
directly across the capacitor 112. Also connected di 
rectly across the capacitor 112 is a series circuit com 
prising a resistor 116, a zener diode 118, and a resistor 
120. An indicator lamp such as a neon bulb 122 is con 
nected across the resistor 120. When a predetermined 
charge has been established on the capacitor 112, the 
indicator lamp will be illuminated to indicate the readi 
ness of the charging circuit for the flash unit, although 
the high voltage charge on the capacitor 112 is applied 
across the electrodes of the ?ash tube 114, the tube will 
not produce a ?ash of light until such time as a trigger 
pulse has been applied to the trigger electrode 124 
thereof. A trigger circuit for the ?ash unit includes an 
SCR (silicon controlled reacti?er) 126 has its anode 
connected through a resistor 128 to the junction be 
tween the resistor 116 and the zener diode 118. The 
cathode of the SCR 126 is connected directly to the 
negative bus 94. The gate electrode of the SCR 126 is 
connected through a bias resistor 130 to the negative 
bus 94. The gate electrode is also connected to a control 
circuit to be described hereinafter. The anode of the 
SCR 126 is also connected through a capacitor 132 to a 
primary winding of an autotransformer 134. The sec 
ondary winding of the autotransformer 134 is connected 
directly to the trigger electrode 124 of the ?ash tube 
114. 
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The second positive bus 88 is connected to one ener 

gizing terminal of an autofocus circuit 136, the other 
energizing terminal of which is connected to the nega 
tive bus 94. The speci?c details of the autofocus circuit 
are not a part of the present invention and are not 
shown herein. Any of a number of automatic focus 
determining circuits are suitable for use herein; the only 
requirement being that at the point of determination of 
best focus, a minimum or null signal be applied to the 
output lead 138. 
The second positive bus 88 is also connected to ener 

gize an automatic exposure control circuit 140. The 
other energizing leads of the automatic exposure con 
trol circuit 140 are also connected to the negative bus 
94. The automatic exposure control circuit includes a 
photosensitive detector 142 such, for example, as a sili 
con diode detector. The photosensitive detector 142 has 
one electrode connected to the positive supply bus 88. 
The other electrode thereof is connected through the 
emitter-collector path of a transistor 144 to the negative 
supply bus 94. The junction between the photosensitive 
detector 142 and the collector of the transistor 144 is 
connected to the gate electrode of a ?eld effect transis 
tor (FET) 146. The source electrode of the FET 146 is 
connected to the positive bus 88; while the drain elec 
trode is connected through a resistor 148 to the negative 
bus 94. The FET 146 thus comprises an ampli?er for the 
output signal of the photosensitive detector 142. The 
output terminal, the drain electrode, of the FET 146 is 
connected through a resistor 150 to one input terminal 
of a ?rst comparator 152. The same output terminal of 
the FET 146 is also connected through a second resistor 
154 to one input terminal of a second comparator 156. A 
voltage reference circuit 158 is connected between the 
positive supply bus 88 and the negative supply bus 94. A 
?rst reference voltage from the voltage reference cir 
cuit 158 is applied to a second input terminal of the ?rst 
comparator 152 while a second reference voltage from 
the voltage reference circuit 158 is applied to a second 
input terminal of the second comparator 156. The ?rst 
comparator 152 is so arranged that when the signal 
applied to the two input terminals is equal, a relatively 
low or logical “zero” signal appears at the output 
thereof. On the other hand, the second comparator 156 
is so arranged that when the two signals applied to the 
input thereof are equal, a relatively high or logical 1 
appears at the output terminal thereof. It should be 
noted, at this point, that the reference signal applied to 
the second terminal of the second comparator 156 is a 
much lower voltage signal then is the reference signal 
applied to the second terminal of the ?rst comparator 
152. The purpose of these different level voltage refer 
ence signal will appear hereinafter. 
The positive bus 88 is also connected to energizing 

relationship to the motor control circuit 160. It will be 
remembered that for energization of the motor for rota 
tion in one direction, the motor control circuit was 
connected to the ?rst positive bus 86 with the energiza 
tion of the motor going from the positive bus 86 
through the motor and a closed switch 96 to the nega 
tive bus 94. For energization of the motor for operation 
in the opposite direction, the energizing current ?ow is 
from the bus 88 through the emitter-collector path of a 
transistor 162, through the motor then through the 
collector-emitter path of a transistor 164. The base elec 
trode of the transistor 162 is connected through a resis 
tor 166 to the collector electrode of a transistor 168 the 
emitter of the transistor 168 is connected to the negative 
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bus 94. The base of the transistor 154 is connected 
through a resistor 170 to the positive bus 88. So long as 
the switch 84 is in contact with the ?rst positive bus 86, 
the transistor 164 is biased to an “off‘ condition. Simi 
larly, the transistor 162 is normally bias to an “off’ 
condition until turned on by a signal to be de?ned here 
inafter. 
The positive bus 88 is also connected in an energizing 

relationship with the ?rst and second magnets 40 and 
46, respectively, previously referenced in the discussion 
of FIG. 1. One terminal of the coil of the magnet 40 is 
connected to the positive supply bus 88. The other 
terminal of the coil 40 is connected, through the collec 
tor-emitter path of a transistor 172, to the negative sup 
ply bus 94. Similarly, one terminal of the coil of the 
magnet 46 is connected to the positive supply bus 88 
while the other terminal is connected, through the col 
lector-emitter path of a transistor 174, to the negative 
supply bus 94. 
The interrelationship of the foregoing circuit compo 

nents is under the control of a logic circuit 176. The 
logic circuit 176 is brought into operation whenever the 
switch 84 is closed on the second positive supply bus 88. 
A resistor 178 and a capacitor 180 are serially connected 
between the positive supply bus 88 and the negative 
supply bus 94. That arrangement supplies a positive bias 
signal at the junction between the resistor 178 and the 
capacitor 180 to initially “set” a plurality of ?ip-?op 
units, as will be described hereinafter. The ?rst of the 
flip-flop unit comprised of a pair of cross-coupled 
NAND gates 182 and 184, respectively. A second flip 
flop unit is comprised of a second pair of cross-coupled 
NAND gates 186 and 188, respectively. A third flip 
flop unit includes a third path of cross-coupled NAND 
gates 190 and 192, respectively. A fourth ?ip-?op unit 
includes a fourth pair of cross-coupled NAND gates 
194 and 196, respectively. The junction between the 
resistor 178 and the capacitor 180 is connected to one of 
the input terminals of each of the NAND gates 182, 186, 
190 and 194. This connection assures that when the 
switch 84 is closed on the second positive bus 88 each of 
the NAND gates 182, 186, 190 and 194 will be con 
trolled to produce a “high” or logical 1 at the output 
thereof. The output terminal of the ?rst NAND gate 
182 is connected to the base electrode of a transistor 144 
through a resistor 198. The output terminal of the gate 
182 is also connected through a resistor 200 to the base 
electrode of the transistor 168. That same output termi 
nal is further connected through a resistor 202 to the 
base electrode of a transistor 172. 

In the cross-coupling relationship, the output termi 
nal of the gate 182 is connected to one of the input 
terminals of the gate 184. In turn, the output terminal of 
the gate 184 is connected to the other input terminal of 
the gate 182. The output lead 138 from the autofocus 
control circuit is connected to the second input terminal 
of the gate 184. In the cross-coupling relationship, in the 
second flip-?op unit, the output terminal of the gate 188 
is connected to the second input terminal of the gate 186 
while the output terminal of the gate 186 is connected to 
one of the input terminal of the gate 188 is connected 
through a selectively operated switch 204 to the nega 
tive supply bus 94. The output terminal of the gate 186 
is connected to one input terminal of a NAND gate 206. 
The other input terminal of the NAND gate 206 is 
connected to the output terminal of the second compar 
ator 156. 
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The output terminal of the gate 206 is connected to 

one input terminal of the gate 192 forming a part of the 
third ?ip-?op unit. The output terminal of the gate 192 
is connected to the second input terminal of the gate 190 
while the output terminal of the gate 190 is connected to 
the other input terminal of the gate 192 to complete the 
cross-coupled relationship. The output terminal of the 
gate 190 is also connected to one input terminal of a 
NAND gate 208. The second input terminal of the 
NAND gate 208 is connected through a resistor 210 to 
the negative supply bus. The second input terminal of 
the gate 208 is also connected through a selectively 
operated switch 78 to the positive supply bus 88. The 
output terminal of the gate 208 is connected through an 
inverter 212 to the gate electrode of the SCR 126 in the 
trigger circuits of the ?ash unit 98. 
The output terminal of the gate 208 is also connected 

to one of the input terminals of the gate 196 forming 
part of the fourth flip-flop unit. It will be noted that the 
gate 136 is a 3 input NAND gate the output terminal of 
which is connected to the second input terminal of the 
gate 194. In its cross-coupled relationship the output 
terminal of the gate 194 is connected to a second input 
terminal of the gate 196. The third input terminal of the 
gate 196 is connected to the output terminal of the ?rst 
comparator 152. The output terminal of the gate 194 is 
also connected through a resistor 214 to the base elec 
trode of the transistor 174. 

MODE OF OPERATION OF THE PREFERRED 
EMBODIMENT 

The switch 92 may be in the form of a conventional 
on-off switch. On the other hand it may serve the same 
function by being interlocked with a functional member 
of the camera such, for example, as a retractable view 
?nder. In the latter case, the switch would be closed 
whenever the view ?nder is withdrawn from its re 
tracted position to make the camera ready for use. In 
either case to render the camera ready for use, the 
switch 90 would be closed. The switch 92, it is contem 
plated, will be a safety interlock switch correlated with 
the operation of a door member which must be opened 
to insert a ?lm cartridge. The switch 92 will be closed 
whenever the door to the ?lm cartridge chamber is 
closed. Both switches must be closed in order to render 
the circuit operational. 
Assume that the switch 90 has been closed either 

manually or by the actuation of the functional element 
such as a view ?nder. The door to the ?lm cartridge 
chamber is opened for the insertion of a ?lm cartridge. 
At that time the switch 92 will be opened. When the 
?lm cartridge has been inserted and the door closed, the 
circuit becomes functional. As in substantially all of the 
cameras designed for use with the so-called easy-load 
?lm cartridges, the camera includes a feeler which is 
positioned to sense the presence or absence of a perfora 
tion placed in the edge of the ?lm by the ?lm manufac 
turer to indicate appropriate ?lm frame positions. The 
switch 96 is so interlocked with such a feeler that the 
switch 96 is closed whenever a perforation is not pres 
ent under the feeler. Accordingly, when the switch 92 is 
closed after having inserted a cartridge, the switch 96 
will also be closed as a result of the absence of a perfora 
tion in the ?lm. With the switch 96 closed, current will 
flow from the ?rst positive supply bus 86 through the 
motor 50, and to the negative supply bus 94. The cur 
rent ?ow through the motor under these conditions will 
cause the motor to rotate in one predetermined direc 
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tion. This rotation will be coupled into the camera appa 
ratus to cause the ?lm to be advanced until such time as 
a perforation is engaged by the feeler, causing the 
switch 96 to be opened. 
At the same time, if the shutter mechanism had not 

previously been reset to its ready or cocked position, 
the operation of the motor in this predetermined direc 
tion will also cause the shutter mechanism to be so reset. 

Simultaneously, the electronic ?ash unit will be ener 
gized, the oscillator 100 will start oscillating thereby 
charging the capacitor 112 to a predetermined level. 
When the predetermined level has been reached, the 
indicator lamp 122 will be lit to indicate that the ?ash 
unit is ready for operation. At that point the switch 84, 
which is coupled to the shutter release button of a cam 
era may be actuated to initiate the taking of a picture. 
The actuation of the switch 84 causes the power 

supply battery 82 to be connected to the second positive 
bus 88. When the voltage is applied to the positive bus 
88, the signal developed at the junction between the 
resistor 78 and the capacitor 180 in the logic circuit 176 
causes the gates 182, 186, 190 and 194 all to be actuated 
to their “set" condition. That is, a relative high or logi 
cal 1 appears at the output terminal of each of those 
gates. As was previously mentioned, the output of the 
gate 182 is connected simultaneously to the base elec 
trode of the transistor 144, transistor 168 and transistor 
172. The application of the high or logical 1 to the base 
of the transistor 144 causes that transistor to turn “on” 
to a conductive condition. While the transistor 144 is 
conductive, the automatic exposure control circuit is 
inoperative. 

Similarly, the application of the logical 1 to the base 
of the transistor 168 causes that transistor to be conduc 
tive. When the transistor 168 becomes conductive, the 
transistor 162 becomes conductive. In the meantime the 
transistor 164 has been rendered conductive simulta 
neously with the closure of the switch 84 to the positive 
bus 88. With the transistors 162 and 164 now conduc 
tive, current from the bus 88 flows through the motor 
50 in the opposite direction from that previously dis 
cussed. This causes the motor to be operated in the 
opposite direction. As was previously mentioned it is 
contemplated that when the motor is operated in the 
opposite direction it will be coupled through the gear 76 
to the rack 74 to effect an adjustment of the focus of the 
lens system of the camera, as was discussed in connec 
tion with the description of the structure illustrated in 
FIG. 2. Correlated with the adjustment of the lens sys 
tem of the camera is the autofocus control circuit 136. 
When a condition of best focus is obtained through 
operation of the autofocus system and the automatic 
adjustment of the lens system, a relatively low or logical 
0 is applied to the output lead 138 from the autofocus 
control circuit. That logical 0 is applied to one of the 
input terminal of the gate 184 forming a part of the ?rst 
?ip-?op unit. The application of that logical 0 to the 
input of the gate 184 causes the ?ip-?op to change 
states, producing a relative low or logical 0 at the out 
put of the gate 182. That logical 0 when applied to the 
base electrode of the transistor 168 causes the transistor 
162 to become non-conductive, thereby stopping the 
operation of the motor 50. 

Simultaneously, the logical 0 from the output termi 
nal of the gate 182 is applied to the base electrode of the 
transistor 172, rendering that transistor non-conductive, 
de-energizing the magnet 40 thereby allowing the shut 
ter mechanism to begin to open. 
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At the same time, the logical 0 from the output of the 

gate 182 is also applied to the base electrode of the 
transistor 144 rendering that transistor non-conductive. 
When the transistor 144 is rendered non-conductive, the 
exposure control circuit 140 becomes operative. 

It was previously mentioned that it is contemplated 
that the photosensitive detector 142 will be located in 
the camera chamber between the shutter and the ?lm 
frame. Therefore, as the shutter mechanism begins to 
open, light is admitted to the chamber and falls on the 
photosensitive detector 142. In the preferred embodi 
ment of the present invention, the photosensitive detec 
tor is of a type which provides self-integration. A sili 
con photocell is a detector of the type which will pro 
vide such self-integration for a time period sufficient for 
the purposes of this invention. The output signal from 
the photosensitive detector 142 is ampli?ed by the FET 
146 and compared separately with the two reference 
signals from the voltage reference source 158. Again as 
was previously mentioned, the reference signal applied 
to the second comparator 156 is a relatively low valued 
signal. The output terminal of the comparator 156 is 
connected to one of the input terminals of the gate 206. 
The other input terminal of the gate 206 is connected to 
the output terminal of the gate 186 in the second ?ip 
?op unit. Initially, the second ?ip-?op unit is in its “set“ 
condition with a logical 1 appearing at the output of the 
gate 186. That logical 1 is applied as one of the input 
signals to the gate 206. Until such time as the signal 
from the photosensitive detector reaches a point of 
equivalence with the reference voltage applied to the 
input of the second comparator 156, the output of the 
voltage comparator 156 is a relatively low or logical 0. 
That logical 0 is applied as the other output signal to the 
gate 206. Consequently, the output of the gate 206 is a 
relatively high or logical 1, which is applied as one of 
the input signals to the gate 192 of the third ?ip-?op 
unit. The third ?ip-?op unit has also been established in 
its “set” condition with a logical 1 appearing at the 
output of the gate 190. That logical 1 applied to one of 
the input terminals of the gate 208 together with the 
logical 0 applied to the other input terminal thereof 
produces a logical 1 at the output of the gate 208. The 
logical 1 at the output of the gate 208 is inverted by the 
inverter 212 to produce a logical 0 at the trigger elec 
trode of the SCR 126 in the electronic ?ash unit 98. 
At this point it might be noted that when the switch 

84 was switched from contact with the bus 86 to effect 
a contact with the bus 88, the oscillator of the electronic 
?ash unit would be deenergized. The deenergization of 
the oscillator in the electronic ?ash unit 98 reduces any 
possibility of the oscillator signal producing a spurious 
or noise signal in any of the other circuit compone'nts 
during subsequent operation. Notwithstanding the de 
energization of the oscillator, the high voltage charge 
remains stored on the capacitor 112. 
The switch 204 connected to one of the input termi 

nals of the gate 188 of the second ?ip-?op unit is nor 
mally opened. However, that switch is correlated with 
the movement of the shutter blades such that very 
shortly after the shutter begins to open, for example, 
when the opening has reached a condition equivalent to 
a stop of f/11, the switch will be closed. When the 
switch 204 is closed, a relative low or logical 0 is ap 
plied to the input terminal of the gate 188, causing the 
second ?ip-?op unit to change its state to produce a 
relative low or logical 0 at the output of the gate 186. If, 
before the switch 204 is actuated, the signal from the 



Re. 29,599 
11 

photosensitive detector has reached a level which is 
equal to or greater than the reference signal applied to 
the comparator 156, the output signal from the compar 
ator 156 will be switched to a relative high or logical 1. 
That logical 1 applied to the input of the gate 206 causes 
that gate to produce an output signal which is a logical 
0. The logical 0 from the gate 206 applied as an input to 
the third ?ip-?op unit causes the ?ip-?op unit to change 
its state to produce a logical 0 at the output of the gate 
190. That logical 0 applied to the input of the gate 208 
maintains the output of that gate at a logical 1 which, in 
turn, holds the logical 0 at the trigger electrode of the 
SCR 126 in the electronic ?ash circuit 98. When, subse 
quently, the switch 204 is closed causing the second 
?ip-?op unit to change its state to produce a logical 0 at 
the output of the state 186, the gate 206 will change its 
gate to produce a logical 1 at its output. That logical 1 
applied to the input of the gate 192 will not, however, 
cause the second ?ip-?op unit to change its state. There 
fore, a logical 0 will be applied from the output of the 
gate 190 to one input to the gate 208. 

It will be remembered that the switch 78 is also corre 
lated with the movement of the shutter mechanism and 
is positionally adjusted in accordance with the adjust 
ment of the focus system. When during a later stage in 
the opening of the shutter, the switch 78 is closed, a 
high or logical 1 signal is applied to the other input 
terminal of the gate 208. Since the output of the gate 190 
had been switched to a logical 0, the gate 208 is disabled 
and does not respond to the closure of the switch 78 to 
cause a change in its output state. Therefore the output 
of the inverter 212 remains at a low or logical 0 and the 
electronic ?ash unit is not ?red. Therefore it can be seen 
that the value of the reference signal applied to the 
input of the comparator 156 is such a value that when 
the scene brightness, as determined by the light sam 
pling at a shutter opening of f/ll, is suf?cient to pro 
duce a proper exposure of the ?lm in the camera within 
the time frame suitable for hand-held cameras (l/ 30 of a 
second) the electronic ?ash unit will not be ?red. 
On the other hand, if the switch 204 were to be closed 

before the comparator 156 changed its output from a 
logical 1 to a logical 0, a different situation would exist. 
The closure of the switch 204 causes the second ?ip 
?op unit to change its state to produce a logical 0 at the 
output of the gate 186. That logical 0 applied to the 
input of the gate 206 does not change the state of the 
output of the gate 206, nor will the subsequent switch of 
the output of the comparator 156 from a logical 0 to a 
logical 1 change the output state of the gate 206. There 
fore the condition of the third ?ip-?op is not changed 
and a logical 1 is still applied from the output terminal 
of the gate 190 to one of the input terminals of the gate 
208. This relationship indicates that the scene bright 
ness, as sampled at f/11, is not suf?cient to produce an 
adequate exposure of a ?lm in the camera within the 
alloted time frame. Therefore, a subsequent closure of 
the switch 78 applies a logical 1 to the other input of the 
gate 208, causing the state of that gate to switch to 
produce a logical 0 output. That signal, inverted by the 
inverter 212, produces a logical 1 or a high signal ap 
plied to the trigger electrode of the SCR 126 in the 
electronic ?ash unit 98. The application of that logical 1 
or high signal to the trigger electrode of the SCR 126 
causes the SCR 126 to become suddenly conductive, 
dumping the charge on the capacitor 132 and producing 
a triggering signal across the transformer 134 to the 
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trigger electrode 124 of the flash tube 114, thereby 
initiating a ?ash discharge through the tube 114. 
The fourth ?ip-?op unit had also been established in 

its "set” condition with a logical 1 at the output terminal 
of the gate 194. That logical 1 when applied to the base 
electrode of the transistor 174 maintains the magnet 46 
in an energized condition. It will be noted that in the 
fourth ?ip-?op unit the gate 196 is a three input gate. In 
the initial condition a logical 1 is applied to each of the 
three input terminals of the gate 196. When the gate 208 
was caused to change its state to produce a logical 0 at 
its output, that logical 0 causes the fourth ?ip-?op unit 
to change its state to produce a logical 0 at the output of 
the gate 194. The logical 0 at the output of the gate 194, 
when applied to the base electrode of a transistor 174, 
renders the transistor 174 non-conductive, de-energiz 
ing the magnet 46, thereby releasing the second driving 
plate 28 of the shutter mechanism and allowing the 
shutter mechanism to close. 

If, on the other hand, the scene brightness, as sampled 
by the photosensitive detector at f/ 11, was suf?cient to 
allow a proper exposure of the ?lm in the camera within 
the alotted time frame, as hereinbefore noted, the gate 
208 will not have changed its state when the switch 78 
is closed. Under those conditions, the magnet 46 re 
mains energized, holding the shutter mechanism in the 
open or opening condition. In the meantime, the photo 
sensitive detector 146 continues to integrate the light 
admitted through the shutter opening until such time as 
the magnitude of the signal from the FET ampli?er 146 
is equal to the magnitude of the reference voltage ap 
plied to the comparator 152. When the equality has 
been reached, the output signal from the comparator 
152 switches from a logical 1 to a logical 0. That logical 
0 is applied directly to one of the input terminals of the 
gate 196 of the fourth ?ip-?op unit. That logical 0 also 
causes the fourth ?ip-?op unit to change its state to 
produce a logical 0 at the output of the gate 194, render 
ing the transistor 174 non-conductive, de-energizing the 
magnet 46, and allowing the shutter mechanism to 
close. Thus it may be seen that the magnitude of the 
reference voltage applied to the comparator 152 is such 
as to indicate that sufficient light has been admitted 
through the shutter opening to effect a proper exposure 
of the ?lm within the camera. 

After completion of the exposure, the returning 
movement of the second driving plate 28 causes the 
switch 96 to be again closed. Also coincident with the 
completion of the exposure of the ?lm in the camera to 
produce a photograph, the operator of the camera 
would release his ?nger from the shutter release button, 
thereby allowing the switch 84 to return to its initial 
position in engagement with the first positive bus 86. 
With the switch 84 closed on the positive bus 86, the 
returning movement of the driving plate 28 causing a 
closure of the switch 96, again establishes an energiza 
tion of the motor 50 in the ?rst mentioned direction. 
The shutter mechanism is thereby reset to its ready or 
cocked condition and the ?lm in the cartridge is ad 
vanced to the next ?lm frame position. Simultaneously, 
the oscillator in the electronic flash unit is again ener 
gized and the capacitor 112 recharged in readiness for a 
subsequent ?ash. 

DETAILED DESCRIPTION OF THE SECOND 
EMBODIMENT 

In FIG. 4 there is shown a somewhat modi?ed cir 
cuit. If, in the circuit of FIG. 3 there were no provision 
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for the automatic focus control circuit, there would be 
no way of turning “off’ the transistor 144 to allow the 
automatic exposure control circuit 140 to begin operat 
ing. Accordingly, the embodiment shown in FIG. 4 
does not include an autofocus circuit. Instead, the sec 
ond positive bus 88 is connected through a resistor 216 
to the input terminal of an inverter 218. The output of 
the inverter 218 is applied to the control input terminal 
of the gate 184. 

Without the automatic focus feature, the camera lens 
would be manually adjusted, as by manual adjustment 
of the slide plate 68 (FIG. 2) before the shutter release 
mechanism is actuated. Thus, there would be no need to 
effect a time delay before the shutter mechanism and the 
automatic exposure means is put into operation. Ac 
cordingly, when the shutter release button is actuated 
by the camera operator, the switch 84 is again moved 
from engagement with the ?rst positive bus 86 to en 
gagement with the second positive bus 88. As soon as 
the positive potential from the battery 82 is applied the 
output of the gate 182 of the ?rst ?ip-?op unit is driven 
to a “low" or logical 0. The application of that logical 
0 to the base of the transistor 144, causes that transistor 
to become non-conductive, thereby allowing the auto 
matic exposure control circuit 140 to be operative. 
At the same time, the logical 0 from the gate 182 is 

applied to the base electrode of the transistor 172, de 
energizing the ?rst magnet 40. The de-energization of 
the magnet 40 allows the shutter mechanism to begin to 
open. From there on out, the operation of the control 
circuit is the same as that set forth in the discussion of 
the circuit of FIG. 3. 

It will, of course, be appreciated that, if the automatic 
focus feature is not include in the camera, there will be 
no need for the control circuit controlling the operation 
of the motor 50 in the “autofocus” direction, shown in 
FIG. 3 as counter clockwise. Therefore, without the 
automatic feature, transistors 162, 164 and 168, their 
associated circuitry and their functions would be de 
leted from the circuit shown in FIG. 3. 

Thus, it may be seen that there has been provided, in 
accordance with the present invention, an automatic 
control circuit for an automatic camera, the circuit 
providing control of the timing and sequential coordi 
nation of the several automatic features of the camera. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are de?ned as 
follows: 

1. In an automatic photographic camera featuring a 
plurality of automatic functions, a control system for 
controlling the sequence and actuation of said auto 
matic functions, said control system comprising: 
means for producing a plurality of parametric signals 

representative of parameters related to said auto 
matic functions, 

a binary logic control circuit responsive to said para 
metric signals for producing a plurality of control 
signals, 

said binary logic control circuit including means for 
establishing the selection and sequence of the actu 
ation of said automatic functions, 

means responsive to said control signals to effect the 
actuation of said automatic functions, 

said control system including an automatic exposure 
control means for controlling the operation of the 
shutter of said camera, 

said control means including an integrating light sens 
ing means, 
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voltage reference means, 
signal comparator means connected to said light sens 

ing means and to said voltage reference means for 
producing one of said parametric signals as a func 
tion of the comparison of the outputs of said volt 
age reference means and said light sensing means, 

said binary logic control circuit including gating 
means responsive to said one parametric signal for 
controlling the operation of the shutter of said 
camera, 

said automatic functions including an automatically 
controlled electronic ?ash means, said automatic 
exposure control means including means for sam 
pling the ambient light at a point in time early in the 
opening phase of the shutter of said camera, 

means for producing a further parametric signal rep 
resentative of the result of the sampling of said 
ambient light, and 

said binary logic control circuit includes means re 
sponsive to said further parametric signal to con 
trol the actuation of said electronic flash means, in 
accordance with the value of its ambient light 
whereby said electronic ?ash means is actuated to 
produce a ?ash whenever said ambient light is 
below a predetermined value and to block the actu 
ation of said electronic ?ash means whenever the 
ambient light is above said predetermined value. 

[2. In an automatic photographic camera featuring a 
plurality of automatic functions, a control system for 
controlling the sequence and actuation of said auto 
matic functions, said control system comprising: 
means for producing a plurality of parametric signals 

representative of parameters related to said auto 
matic functions, 

a binary logic control circuit responsive to said para 
metric signals for producing a plurality of control 
signals, 

said binary logic control circuit including means for 
establishing the selection and sequence of the actu 
ation of said automatic functions, 

means responsive to said control signals to effect the 
actuation of said automatic functions, 

said control system including an automatic exposure 
control means for controlling the operation of the 
shutter of said camera, 

said control means including an integrating light sens 
ing means, 

voltage reference means, 
signal comparator means connected to said light sens 

ing means and to said voltage reference means for 
producing one of said parametric signals as a func 
tion of the comparison of the outputs of said volt 
age reference means and said light sensing means, 

said binary logic control circuit including gating 
means responsive to said one parametric signal for 
controlling the operation of the shutter of said 
camera, 

said control system further including focus control 
means for automatically adjusting the focus of the 
lens system of said camera, 

said focus control means including an electric motor 
for driving the adjusting means for said lens sys 
tem, and 

means correlated with the lens system for producing 
a focus related parametric signal representative of 
the condition of focus of said lens system, 

said binary logic control circuit including means re 
sponsive to said focus related parametric signal for 
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controlling the energization of said electric motor 
whereby to deenergize said motor when a condi 
tion of best focus is indicated by said focus related 
parametric signal] 

3. The control system as set forth in claim [2] 7 
wherein said binary logic control circuit includes fur 
ther means responsive to said focus related parametric 
signal to block the initiation of others of said automatic 
functions until the completion of said automatic focus 
adjustments. 

4. In an automatic camera featuring a plurality of 
automatic functions, a control system for controlling 
the sequence and actuation of said automatic functions, 
said control system including means for producing a 
plurality of signals representative of parameters relating 
to the operation of said camera, 

control circuit means responsive to said signals for 
producing a plurality of control signals, 

said automatic functions including focussing control, 
exposure control and electronic ?ash producing 
means, and 

means connected to be responsive to said control 
signals for effecting adjustment of the focus of said 
camera, for effecting said automatic exposure con 
trol of said camera in accordance with the illumina 
tion of a scene to be photographed, and for effect 
ing the control of the actuation of said electronic 
?ash producing means in accordance " with the 
value of the ambient light whereby said electronic 
?ash producing means is enabled to produce a flash 
whenever the ambient light is below a predeter 
mined value and to timely actuate said ?ash pro 
ducing means. 

5. The control system as set forth in claim 4 wherein 
one of said control signals is effective to block the actu 
ation of said electronic ?ash producing means when the 
ambient light is above said predetermined value. 

6. The control system as set forth in claim 4 wherein 
said camera includes means for resetting said automatic 
functions preparatory to a new photographic cycle, and 
wherein said control circuit includes means for com 
pleting the sequence of photographic operations com 
prising means for effecting the actuation of said means 
for resetting said automatic functions. 
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7. In an automatic photographic camera featuring a 

plurality of automatic functions, a control system for con 
trolling the sequence and actuation of said automatic func 
tions. said control system comprising: 
means for producing a plurality of parametric signals 

representative of parameters related to said automatic 
functions. 

a binary logic control circuit responsive to said paramet 
ric signals for producing a plurality of control signals, 

said binary logic control circuit including means for 
establishing the selection and sequence of the actua 
tion of said automatic functions, 

means responsive to said control signals to effect the 
actuation of said automatic functions, 

said control system including an automatic exposure 
control means for controlling the operation of the 
shutter of said camera, 

said control means including an integrating light sensing 
means, 

voltage reference means, 
signal comparator means connected to said light sensing 
means and to said voltage reference means for produc 
ing one of said parametric signals as a function of the 
comparison of the outputs of said voltage reference 
means and said light sensing means, 

said binary logic control circuit including gating means 
responsive to said one parametric signal for controlling 
the operation of the shutter of said camera. 

said control system further including focus control 
means jbr automatically adjusting the focus of the 
lens system of said camera, 

said focus control means including motion producing 
means for driving the adjusting means for said lens 
system, and 

means correlated with the lens system for producing a 
focus related parametric signal representative of the 
condition of focus of said lens system, 

said binary logic control circuit including means respon 
sive to said focus related parametric signal for control 
ling said motion producing means whereby to inacti 
vate said motion producing means when a condition of 
best focus is indicated by said focus related parametric 
signal. 
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AS A RESULT OF REEXAMINATION, IT HAS 

REEXAMINATION CERTIFICATE BEEN DETERMINED THEE 

ISSUED UNDER 35 U-S'C- 307 The patentability of claims 1, a, 4, s, a and 1 is con 
5 ?rmed. 

NO AMENDMENTS HAVE BEEN MADE TO Claim 2 was previously cancelled. 
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