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ELECTRONIC FLASH INHIBIT ARRANGEMENT 

Matter enclosed in heavy brackets I: ] appears in the 
orlgiaal patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATION 

This invention relates to US. Pat. application Ser. 
No. 889,251 for "Control System for Flash-Illuminated 
Automatic Focusing Camera", by G. Harrison, filed 
Mar. 23, 1978 in common assignment herewith. 

BACKGROUND OF THE INVENTION 

This invention relates to electrical apparatus for pow 
ering automatic camera equipment in a manner to avoid 
interference between camera operations. More particu 
larly, the invention provides electrical control appara 
tus which limits the charging of a photographic flash 
capacitor to selected operating conditions when other 
interference-sensitive elements of the camera system are 
quiescent. The invention is described with particular 
reference to an electronic flash unit having control 
means which inhibits the charging operation when a 
sonic ranging device for automatic camera focusing is 
active. 

Electronic ?ash units for photography are well 
known. The units conventionally have a battery-pow 
ered oscillator for producing alternating voltage which 
is recti?ed to charge a ?ash-powering storage capaci 
tor. It is also known to control this capacitor-charging 
operation due to restrictions on the available battery 
power. The prior art on this subject includes U.S. Pat. 
Nos. 3,846,812; 4,001,639 and 4,064,519. 
The advent of automatic focusing for cameras by 

sonic ranging raises the problem of a focusing malfunc 
tion due to interference with radiation from the ?ash 
unit. The focusing system emits sonic energy and posi 
tions the objective lens of the camera in response to 
re?ections sensed from the object to be photographed. 
However, faulty ranging can occur when the focusing 
system picks up stray radiation from the capacitor 
charging oscillator of the ?ash unit. The result of such 
faulty ranging operation is improper focusing of the 
objective lens of the camera and consequently an im 
properly focused photograph. It is understood that the 
interfering radiation is electromagnetic in nature. 
The use of shielding to contain electromagnetic radia 

tion from the ?ash-unit oscillator, and the use of se 
lected frequency ranges for the ranging system and for 
the oscillator can diminish the interference problem, but 
recourse to these solutions tends to be costly. More 
over, the complete isolation of the ranging system from 
the capacitor-charging oscillator with either technique, 
so that the likelihood of a ranging malfunction is ren 
dered negligible, is elusive to attain. 
The prior art regarding automatic camera focusing 

includes US Pat. No. 3,522,764, and commonly 
assigned pending US Pat. applications Ser. Nos. 
729,289 for "Automatic Focusing Camera" by E. Shenk 
and Ser. No. 729,392 for “Ultrasonic Ranging System 
For Camera” by J. Muggli. 

It is an object of this invention to provide apparatus 
for controlling photographic electronic ?ash equipment 
to operate without interference with sonic ranging for 
automatic camera focusing. To this end it is an object of 
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2 
the invention to provide photographic electronic ?ash 
equipment which responds to electrical signals available 
from an automatic sonic-focusing camera for control 
ling the capacitor-charging oscillator for operation 
without electromagnetic interference with the camera 
focusing operation. It is a further object of the invention 
to provide ?ash equipment-controlling apparatus of the 
above character which requires few components, and is 
otherwise comparatively low in cost. 
A specific object of the invention is to provide a 

regulated photographic electronic ?ash unit incorporat 
ing control apparatus for operation without interfering 
with automatic camera focusing. 

It is also an object of the invention to provide appara 
tus of the above character which operates with a mini 
mum of operator attention or concern. 
Other objects of the invention will in part be obvious 

and will in part appear hereinafter. 

GENERAL DESCRIPTION 

An electronic photographic ?ash unit embodying the 
invention has control elements which inhibit the ?ash 
unit oscillator from charging the storage capacitor dur 
ing selected intervals of camera operation, including at 
least automatic focusing. The oscillator is thus quies 
cent, and emits no potentially-interfering radiation, 
either electrical or sonic, during the automatic focusing 
of the camera. The storage-capacitor in the ?ash unit 
normally is charged to the proper operating level prior 
to the start of the camera operating cycle, and retains 
sufficient charge during the inhibit interval to produce 
proper ?ash illumination. 
The ?ash unit can inhibit the charging oscillator in 

response to signals available from the camera. This is 
particularly convenient where the camera operates with 
a cycle which is sufficiently automatic to produce a 
succession of control signals as the operating cycle 
proceeds. Alternatively, the ?ash unit can include a 
timer which initiates the inhibit interval in response to a 
single camera-signal and automatically terminates it at a 
later time. With the latter embodiment, the interval of 
the inhibit timer is sufficiently long to allow completion 
of at least the automatic focusing operation of the cam 
era. Thereafter, in the absence of other constraints, the 
?ash unit can be released to resume capacitor-charging 
operation, thereby to ensure that the storage capacitor 
is fully charged at the instant the camera sends the ?ash 
?re signal to the ?ash unit. 
The invention accordingly comprises the features of 

construction, combinations of elements, and arrange 
ments of parts exemplified in the constructions set forth 
below, and the claims indicate the scope of the inven 
tion. 

DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the nature and objects 
of the invention, reference should be made to the fol 
lowing detailed description and the accompanying 
drawings, in which: 

FIG. 1 shows in schematic form a camera with which 
the invention is used; 
FIG. 2 is a block schematic diagram of a charge con 

trol system according to the invention; 
FIG. 3 is a more detailed schematic diagram of the 

charge control system of FIG. 2; and 
FIG. 4 is a partial schematic diagram of another 

charge control system according to the invention. 
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DESCRIPTION OF ILLUSTRATED 
EMBODIMENTS 

A camera 10 equipped with a charge control system 
in accordance with the invention has, as FIG. 1 dia 
grammatically shows, a ?lm and battery pack 12 which 
presents one film unit therein at the image plane and in 
optical alignment with a mirror re?ector l4 and a lens 
system 16. The lens system includes a variable focus 
objective lens. An exposure control system 18, includ 
ing a shutter mechanism, is in optical alignment behind 
the lens system 16. A ?lm transport mechanism, includ 
ing a pair of spread rolls 20 and a transport motor 22, is 
arranged to transport an exposed ?lm unit from the ?lm 
pack 12 and draw it through the spread rolls before 
discharging it from the camera 10. The camera 10 also 
has an automatic focusing system 24 with a focusing 
motor 24a coupled to selectively focus the lens system 
16. A camera logic unit 26 schedules the camera opera 
tions under power from the battery in the pack 12 when 
initiated by the shutter button 30. The camera also has a 
viewer 28. 
The camera 10 is equipped with an electronic ?ash 

unit 32, which also operates in conjunction with the 
logic unit 26. The illustrated ?ash unit 32 has a regu 
lated charge system and produces a ?xed, known quan 
tity of light, and the illustrated camera 10 adjusts the 
exposure control system 18 for proper ?lm exposure in 
accordance with the distance to the object being photo 
graphed as provided by the automatic ranging elements 
of the focus system 24. The illustrated camera thus 
exposes ?lm with a non-automatic strobe or ?ash unit 
using a so-called follow-focus exposure control system. 

In a camera 10 where the viewer 28 is a simple view 
?nder, the operator can view the subject to be photo 
graphed independent of the focus condition of the cam 
era. Thus, when the operator has the scene to be photo 
graphed properly in view, s/he depresses the shutter 
button to initiate a camera operating cycle, controlled 
by the logic unit 26 and the ?ash unit 32, in which the 
camera automatically focuses on the subject in the cen 
ter of the view?nder, exposes a ?lm unit with ?ash 
illumination, and transports the exposed ?lm unit from 
the ?lm pack through the rollers and discharges it from 
the camera. Aside from the automatic focusing system 
24 and the ?ash unit 32, the structure and operation of 
the camera 10 where the viewer 28 is a simple view 
?nder can be the same as found in a commercially avail 
able PRONTO! brand camera marketed by the Polaroid 
Corporation. Accordingly, these elements of the cam 
era 10 are not described further. 
The automatic focusing system 24 can be constructed 

as described in the above-noted U.S. Pat. No. 3,522,764 
and U.S. Pat. applications Ser. Nos. 729,289 and 
729,392. As the noted patent describes, it emits sonic 
energy with an ultrasonic frequency, and senses re?ec 
tions from the center of the camera ?eld of view. Elec 
trical circuits develop a ranging signal in response to the 
sensed sonic energy and drive the focusing motor to 
focus the lens systems on the object that re?ected the 
sonic energy. Such a system, however, can be subject to 
interference from the stray radiation which a ?ash-unit 
oscillator typically produces. When this occurs, the 
system develops a faulty ranging signal, and conse 
quently the camera lens is focused at an incorrect image 
distance. The ?ash unit 32 which the invention pro 
vides, however, is quiescent during the automatic focus 
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4 
ing, and hence the camera system of FIG. 1 is free of 
this problem. 
FIGS. 2 and 3 show a ?ash unit 32 connected with a 

view?nder camera 10 operating in the foregoing man 
ner. As shown schematically in FIG. 2, the ?ash unit 32 
is activated with a normally-open on-off switch 34 that 
closes to energize a power oscillator and converter 38 
from a ?ash battery 36. The power converter 38 devel 
ops a high direct voltage which it applies to an energy 
storage capacitor 40 connected in parallel with a ?ash 
tube 42. The charge control system also has a compara 
tor 44 that compares a known portion of the voltage 
across the storage capacitor 40 with a reference voltage. 
A normally-inactive regulator driver 46 responds to the 
signal the comparator produces when the storage ca 
pacitor voltage attains a desired level to activate an 
oscillator control circuit 48. The control circuit 48 is 
normally inactive, but when activated by the regulator 
driver 46, it disables the oscillator of the power con 
verter 38. The converter then stops charging the capac 
itor 40. Moreover, the ?ash unit produces no stray radi 
ation, either electromagnetic or sonic, when the oscilla 
tor is disabled. 
A trigger circuit 50 responds to a ?ash pulse from the 

camera, applied through an interface circuit 52, to initi 
ate conduction in the ?ash tube 42. The ?ash tube then 
dissipates the charge stored in capacitor 40 and pro 
duces a bright ?ash of illumination for the camera. 
The oscillator control circuit 48 is also activated to 

switch off the power converter 38 by an assertive signal 
from an OR gate 54, which is connected to switches 
within the camera 10 logic unit 26. 
FIG. 2 also shows that the ?ash unit 32 plugs by way 

of a connector 56 onto the camera 10. The connector 56 
interconnects the ?ash unit with the camera logic unit 
26 for applying, by way of conductors 58a and 58b, the 
?ash pulse from the camera logic unit to the trigger 
circuit 50, by way of the interface circuit 52. In the 
illustrated embodiment, a camera switch S3 applies one 
side of the battery 12a to the conductor 58b for an inter 
val that includes the camera exposure time. The camera 
logic unit switches the conductor 58a to the other side 
of the camera battery at the proper time to produce the 
?ash illumination synchronized with ?lm exposure. The 
illustrated arrangement also includes a conductive 
jumper 60 within the ?ash unit which. by way of the 
connector 56, connects one side of the camera battery 
12a to the camera logic unit 26 via a conductor 62, 
thereby signalling the logic unit that the ?ash unit is 
plugged onto the camera. 
The illustrated camera also has two other switches S1 

and S2 which apply signals, by way of connector 56, to 
the ?ash unit. The signals are applied to the OR circuit 
54 to inhibit operation of the power oscillator and con 
verter 38 and thereby to preclude electrical interference 
with the camera automatic focus system 24 during se 
lected portions of the camera operating cycle. The net 
effect of the two switches 51 and S2 is to ensure that the 
OR circuit 54 receives at least one assertive signal 
throughout at least the automatic focusing operation of 
the camera cycle. The OR circuit in response disables 
the capacitor-charging power oscillator during this 
camera operation. More particularly, in the illustrated 
embodiment, switch S1 closes upon depression of the 
shutter button 30 and remains closed only as long as the 
operator depresses the shutter button. The switch S2 
applies an assertive signal to the ?ash unit 32 during 
operation of the camera focus mechanism 24. The 
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switch S2 automatically closes, after the shutter button 
is depressed, in response to the camera lens system 
being moved from the rest position and remains closed 
until the automatic focus mechanism returns the lens 
system 16 to the rest position. (The lens system 16 is 
only in the rest position when the camera is not in an 
operating condition; that is, no pictures are taken with 
the lens in the rest position.) 
The operation of the elements described in FIG. 2 

commences when the user turns on the ?ash unit 32 by 
closing switch 34, which is normally open. The closed 
switch 34 applies the battery 36 voltage to the power 
oscillator and converter 38, which commences charg 
ing the storage capacitor 40. When the comparator 44 
signals that the voltage across the storage capacitor 40 
has attained the desired level, the regulator driver 46 
activates the oscillator control circuit 48 to terminate 
further operation of the power converter 38. 
While the operator maintains the on/off switch 34 

closed, but does not depress the camera shutter button 
30, the capacitor 40 charge begins to dissipate from the 
selected level. When it drops to a lower threshold level, 
the comparator 44 no longer activates the regulator 
driver, and the control circuit becomes inactive. The 
power converter 38 then resumes operation and re 
charges the storage capacitor quickly to the desired 
level, at which point it is again disabled by the compara 
tor 44, the driver 46 and the control circuit 48. The 
power converter 38, comparator 44, driver 46, and 
control circuit 48 thus operate as a discretely regulated 
dc. to dc. power converter, and maintain the capaci 
tor, once it is charged, within a selected voltage of the 
desired charge level. The regulation operates with dis 
crete on and off conditions. 
When the user presses the shutter button 30 while the 

?ash unit switch 34 is closed, the resultant closures of 
switches S1 and S2 activate the control circuit 48 to 
disable the power oscillator and converter. With the 
oscillator thus turned off, the flash unit produces no 
signi?cant radiation that can interfere with the focus 
system of the camera. Switch S3 is also closed in re 
sponse to pressing the shutter button 30. After closure 
of at least switch S1, the camera activates the sonic 
focusing system 24, FIG. 1, and then produces the ?ash 
?re signal while operating the exposure unit 18. The 
trigger circuit responds to the ?ash signal to tire the 
flash tube from the charged capacitor 40 during the ?lm 
exposure. The illustrated camera control unit 26 then 
activates the transport motor 20, and ?nally resets the 
automatic focus system 24. These latter actions open 
switches S2 and S3. When the user also has released the 
shutter button so that switch S1 opens, the ?ash unit 
will again charge the capacitor 40 in preparation for 
another exposure. Release of the ?ash unit switch 34, 
however, terminates all charging operation. 

FIG. 3 shows a preferred ?ash unit circuit for the 
charge control system of FIG. 2. The on-off switch 34 
applies the battery 36 voltage to the converter 38, 
which employs a transistor 70 with the emitter-collec 
tor path in series with the primary winding 72a of a 
step~up transformer 72. The transformer has a feedback 
winding 72b between the transistor base and a voltage 
divider formed by fixed resistors 74 and 76. The series 
combination of a capacitor 78 and resistor 80 is con 
nected between the positive battery voltage and the 
interconnection of the feedback winding with the volt 
age divider resistors. The circuit develops a stepped-up 
alternating voltage across the transformer 72 secondary 
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6 
winding 72c, across which a capacitor 82 is connected, 
and a diode 84 recti?es this output voltage to develop 
the converter 38 output direct voltage. 
The energy storage capacitor 40 receives the high 

direct voltage output from the converter 38 and applies 
it across the terminals of the camera flashtube 42. This 
power converter 38 is similar to that described in US. 
Pat. No. 4,068,151, to which reference should be had for 
further details. A capacitor 86 is connected between the 
positive battery line 36a and the return path 36b in the 
?ash unit to increase the charge system efficiency by 
supplying peak currents for the power converter 38. It 
also suppresses electronic noise. 
The illustrated comparator 44 (FIG. 2) is constructed 

with a series combination of fixed resistor 88, potenti 
ometer 90, and ?xed resistor 92 forming a voltage di 
vider in parallel with the energy storage capacitor 40. 
The potentiometer tap applies a known portion of the 
voltage across the capacitor 40 to the cathode of a zener 
diode 94, the anode of which is connected to the base of 
a transistor 96. A capacitor 98 is connected between the 
transistor collector and the zener cathode, and a resistor 
100 is connected between the base and the dc. return or 
ground path, to which the transistor emitter is con 
nected. US. Pat. No. 4,068,151 for “Regulated Strobe 
with Hysteresis" describes the operation of this compar 
ator 44 construction. 
The signal which the comparator transistor 96 devel 

ops at the collector, which is the comparator 44 output 
signal, is applied through a series resistor 102 to the base 
of a transistor 104. A resistor 106 is connected between 
the transistor base and the positive battery voltage. The 
emitter is connected to the positive battery line 36a, and 
the transistor collector is connected through a resistor 
108 to the base of a transistor 110. A resistor 112 is 
connected between the transistor 110 base and the re 
turn path. The transistors 104 and associated resistors 
constitute the regulator driver 46 of FIG. 2. 
With further reference to FIG. 3, the OR circuit 54 of 

FIG. 2 employs two logic diodes 114 and 116 connected 
respectively to apply the signals from switches S1 and 
S2 to the base of a transistor 120 through current-limit 
ing resistor 122. A resistor 118 is connected between the 
transistor base and the ?ash unit return conductor. 
Transistor 120 and a further transistor 124 constitute the 
FIG. 2 control circuit 48. A resistor 126 and isolating 
diode 128 couple the collector of transistor 120 to the 
base of transistor 124. The transistor 124 emitter is con 
nected to the battery line 36a, and a resistor 130 is be 
tween the base and that line. The emitter-collector path 
of transistor 124 is thus in parallel with the emitter-base 
junction of the oscillator and converter transistor 70, 
such that when the transistor 124 is conducting it in 
effect shunts the converter transistor 70. 
The base of transistor 124 is direct-coupled through 

resistor 132 to the collector of transistor 110. A ?ash 
,ready indicator is also provided by a light-emitting 
diode 134 and series limiting resistor 136 in parallel with 
resistor 132. 
The interface circuit 52 of FIG. 2 enables the ?ash 

unit 32 to be connected for operation with circuits of 
the camera 10. The illustrated interface construction 
shown in FIG. 3 employs a transistor 138 with the emit 
ter connected to the connector terminal 56c. The switch 
140 is preferably operated with the ?ash unit on-off 
switch to present a high impedance to the camera at 
terminal 56f when the ?ash unit is OFF. The transistor 
base is connected to the interconnection of resistors 142 
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and 144 and the resistor 144 is connected in series with 
the switch 140 to the connector terminal 56f that re 
ceives the ?ash ?re signal. A resistor 146 is in parallel 
with the two resistors 142 and 144. 
The ?ash-initiating signal which transistor 138 devel 

ops at the collector is applied through a series resistor 
148 and across a shunt capacitor 150 and resistor 151 to 
the gate of a silicon controlled recti?er 152. The SCR 
152 is arranged with the capacitor 150 and resistor 151 
in a conventional trigger stage, with the cathode con 
nected to the return line. The SCR anode is connected 
to the interconnection of a voltage divider formed with 
resistors 154 and 156 and which is in parallel with the 
energy storage capacitor 40, and is connected through a 
series coupling capacitor 158 to the primary winding of 
a trigger transformer 160. The transformer 160 second 
ary winding is connected to the trigger electrode of the 
?ash tube 42. 
The circuit of FIG. 3 converts the relatively low, for 

example six volt, voltage of the ?ash unit battery 36 to 
a signi?cantly higher dc. voltage, for example having a 
value in excess of three hundred volts, which it applies 
across the energy storage capacitor 40. During the ini 
tial charging operation all transistors other than the 
power oscillator and converter transistor 70 are non 
conducting. When the voltage across the storage capac 
itor 40 attains the desired maximum level and zener 
diode 94 conducts, transistor 96 begins conducting. The 
resultant voltage drop at the collector of that transistor 
biases transistor 104 ON. The emitter-base conduction 
in transistor 104 switches transistor 110 ON, which in 
turn switches transistor 124 ON. The resultant low 
emitter-collector impedance of transistor 124 in effect 
short circuits the oscillator transistor 70 to terminate 
further operation of the converter. The charging of the 
storage capacitor 40 hence stops at the level which 
initiated transistor 96 conduction. When the discharge 
of capacitor 98 in the comparator 44 and the discharge 
of the main energy storage capacitor 40 cause the com 
parator transistor 96 to decrease in conduction, transis 
tor 124 is switched to the non-conductive state through 
transistors 104 and 110, thereby releasing the power 
converter to recharge the storage capacitor 40 to the 
speci?ed level. The power converter now operates in a 
regulating mode, repetitively switching ON and OFF 
to maintain the desired charge across the storage capac 
itor 40. 
When the camera control unit 26 applies a flash pulse 

to connector terminal 56f, conduction through resistor 
146 in the interface circuit 52 develops a voltage drop 
across the voltage divider resistors 142 and 144 and 
hence biases transistor 138 to conduction. The resultant 
pulse on the transistor collector, which is referenced to 
the camera battery ground through connector terminal 
56d, initiates conduction in the SCR 152. The trigger 
circuit then initiates photograph-illuminating ?ash con 
duction with the energy stored in capacitor 40. 
The camera logic unit 26 produces the ?ash pulse 

only when the user depresses the shutter button 30 
which, as described, results in the closure of the camera 
switches S1, S2 and S3. Closure of switches S1 and S2 
biases diodes 114 and 116, respectively, of the OR cir 
cuit S4 to conduct, which biases transistor 120 to con 
duct. This turns ON transistor 124, which turns off 
transistor 70 so that the capacitor charging operation 
halts. The oscillator and converter 38 thereby remains 
inactive during the ensuing automatic ranging and fo 
cusing operation. In the illustrated embodiment of 
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FIGS. 2 and 3, where camera switch S2 remains closed 
until the camera lens returns to the at-rest position at the 
end of the camera cycle, the ?ash unit charge system 
remains disabled for the same interval. With most carn 
eras, especially cameras other than of the single re?ex 
type, this interval is so short that the storage capacitor 
readily retains sufficient charge to provide ample power 
for the ?ash illumination. 
The charge control system of FIGS. 2 and 3 thus 

charges the energy storage capacitor to a selected level 
and regulates the capacitor charge at that level. The 
system responds to a camera ?ash pulse to ?re the ?ash 
tube from the charged storage capacitor. However, the 
system disables the power oscillator and converter 
throughout at least the camera cycle step of automatic 
ranging and focusing. That operation consequently 
proceeds without interference from any electromag 
netic or sonic radiation from the oscillating operation of 
the ?ash unit converter 38. 
The invention can also be practiced by inhibiting the 

?ash unit oscillator only during the automatic ranging 
step of camera operation, and hence allow ?ash unit 
charging during subsequent camera operations. This 
sequence can be particularly useful with an automatical 
ly-focusing SLR camera'such as the Polaroid Corpora 
tion Sonar SX-70 One Step Camera. With such a cam 
era, the image the user sees is in focus only when the 
camera objective lens is focused. Hence the user needs 
a brief interval, usually measured in fractions of a sec 
ond, between the automatic focusing operation and the 
exposure operation in which to frame and preview the 
scene to be photographed. Resumption of ?ash charg_ 
ing immediately after the automatic focusing is hence 
desirable to ensure that the ?ash capacitor is fully 
charged at the post-previewing time when exposure 
takes place. The resumption of ?ash unit-charging after 
autofocusing can be done, for example, with the ar 
rangement of FIGS. 2 and 3 simply by actuating the 
?ash unit OR circuit 54 only during the brief interval of 
automatic ranging. 

Alternatively, the ?ash unit can employ a timing 
circuit to limit the inhibit duration, and FIG. 4 shows 
such a timing circuit. (Elements of FIG. 4 which corre 
sponds to elements of any prior ?gure bear the same 
reference numeral with a superscript prime.) The timing 
circuit of FIG. 4 is connected to charge control system 
of the FIG. 3 ?ash unit 32 at the FIG. 3 terminal 56a, 
56b and 56d and at the connection points 4a and 4b. It 
hence replaces the the FIG. 3 elements 114, 116, 118, 
120, 122, 126 and 128. 

In place of these elements, the timing circuit has 
diodes 114' and 116’ connected to the terminals 56a’ and 
56b’, and employs two transistors 162 and 164. The 
collector of transistor 164 is connected through limiting 
resistor 126' and isolating diode 128’ to connection point 
4a’. The base of that transistor is connected directly to 
the collector of transistor 162, and a resistor 166 is con 
nected between the base and the interconnected cath 
odes ofdiodes 114' and 116'. A resistor 168 is connected 
between the transistor 162 emitter and the return path 
provided at terminal 56d’ and point 4b’. A resistor 170 is 
connected between the diode cathodes and transistor 
162 base, and a timing capacitor 172 is connected from 
the base to the return conductor. 
The diodes 114' and 116', like the corresponding 

diodes in FIG. 3, supply operating power to the ?ash 
unit transistor to which they connect. Hence, in the 
absence of camera voltage at either terminal 56a’ or 
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56b‘, both transistors 162 and 164 are nonconducting 
and capacitor 172 is discharged. However, upon closure 
of camera switch S1, diode 114' applies the power from 
the camera battery to both transistors, and transistor 164 
becomes conductive. The current path through the 
collector emitter junction drives the FIG. 3 transistor 
124 to conduction, which disables the oscillator transis 
tor 70. The initially discharged capacitor 172, however, 
holds transistor 162 non-conductive for a timing inter 
val determined by resistor 170 and the capacitor. When 
the capacitor voltage charges through resistor 170 to 
the point where it exceeds the reference voltage across 
resistor 168 suf?ciently to switch transistor 162 ON, the 
drop in collector voltage at the latter transistor drives 
transistor 164 OFF. The FIG. 3 transistor 124 then 
ceases conduction and transistor 70 resumes capacitor 
charging operation. 

Transistor 162 continues conducting, thereby biasing 
transistor 164 OFF, so long as any one of the camera 
switches S1 and S2 is closed to apply power from the 
camera battery. in this manner, the timing circuit of 
FIG. 4, with very few additional components, provides 
an electronic ?ash unit which is disabled only during 
the very brief interval of automatic camera ranging. 
The invention thus provides an electronic ?ash unit 

for a sonically-ranging auto-focus camera. The ?ash 
units responds to one or more signals available from the 
camera to inhibit ?ash-charging oscillator elements that 
are potential sources of interference with the sonic 
ranging operation of the auto-focus system. The ?ash 
unit remains fully active until disabled in response to 
camera signals that mark the start of the auto-focus 
operation. In one embodiment the ?ash unit thereafter 
remains disabled from charging the ?ash-powering ca 
pacitor until the camera signals terminate. A second 
embodiment provides a separate inhibit timer that re 
leases the ?ash unit from the inhibit mode after a se 
lected interval. With both embodiments, the inhibit 
operation does not detract from the charge on the ?ash 
unit capacitor, so that it remains suf?cient for full ?ash 
illumination for a signi?cant interval after the onset of 
the inhibit. 
The ?ash unit which the invention provides thus 

leaves the camera with which it is used free for accurate 
automatic sonic ranging and focusing without the po 
tential of interference from the ?ash unit. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de 
scription, are efficiently attained and, since certain 
changes may be made in the above constructions with 
out departing from the scope of the invention, it is in 
tended that all matter contained in the above descrip 
tion or shown in the accompanying drawings be inter 
preted as illustrative and not in a limiting sense. As one 
example, although illustrated with a ‘?ash unit having a 
battery separate from the camera battery, a ?ash unit 
embodying the invention can be powered from the 
camera battery. As a further example, the invention can 
be practiced by those skilled in the art with a ?ash unit 
having a non-regulated charge control system. 

Further, the following claims are intended to cover 
all of the generic and speci?c features of the invention 
herein described, and all statements of the scope of the 
invention which as a matter of language might be said to 
fall therebetween. 
Having described the invention, what is claimed as 

new and secured by Letters Patent is: 
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1. Electronic ?ash apparatus for use with a camera of 

the type having a variable focus objective lens and 
having automatic focusing means with ranging means 
for the automatic focusing of the objective lens, electri 
cally-energizable camera control means responsive to 
manual actuation for automatically operating the rang 
ing means for driving the objective lens to a focus posi 
tion with respect to a scene to be photographed, and 
means for providing a camera signal commencing in 
response to the manual actuation of the control means 
and not later than the automatic focusing operation, and 
wherein the camera focusing means is subject to detri 
mental interference from spurious electromagnetic radi 
ation, 

said electronic ?ash apparatus having 
an energy-storage capacitor and a ?ash-discharge 

tube, 
charging means energizable by an applied supply 

voltage for producing an alternating voltage and 
a direct voltage in response thereto, and for 
charging the capacitor with the direct voltage, 

means responsive to a ?ash ?re signal from the 
camera for discharging the capacitor through 
the ?ash tube, 

and further comprising 
control means responsive to said camera signal for 

disabling said charging means from producing 
said alternating voltage, so that the ?ash appara 
tus is disabled from producing spurious electro 
magnetic radiation, during at least the operation 
of the camera focusing means. 

2. Electronic ?ash apparatus as de?ned in claim 1 
further comprising 

circuit means for disabling said control means from 
producing said alternating voltage only during the 
presence of a camera signal. 

3. Electronic ?ash apparatus as de?ned in claim 1 
further comprising 

timing circuit means for disabling said control means 
from producing said alternating voltage for a se 
lected interval following initiation of said camera 
signal. 

4. Electronic ?ash apparatus as de?ned in claim 1 for 
use with a camera having a battery and further compris 
mg 

a ?ash battery separate from the camera battery and 
for powering the charging means, and 

an input stage of said control means which receives 
said camera signal, said input stage being powered 
from the camera battery by means of said camera 
signal. 

5. Electronic ?ash apparatus for use with a camera of 
the type having a variable focus objective lens and 
having sonic ranging and focusing means for the auto 
matic focusing of the objective lens, electrically-ener 
gizable camera control means responsive to manual 
actuation for automatically operating the ranging means 
for driving the objective lens from an initial at-rest 
position to a focus position with respect to the scene to 
be photographed, and for automatically returning the 
objective lens to the initial at-rest position, an electrical 
connector together with means for providing at the 
connector at ?rst signal commencing in response to the 
manual actuation of the energizable camera control 
means, and a second signal commencing in response to 
the objective lens being automatically driven from its 
initial at-rest position and terminating in response to the 
objective lens being returned to the at-rest position, and 
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a ?ash ?re signal, wherein the camera ranging and fo 
cusing means is subject to malfunction by interference 
from spurious electromagnetic radiation, 

said electronic ?ash apparatus having 
a ?ash-discharge tube, 
an energy-storage capacitor, 
an electrical connector complementary to the cam 

era connector for releasable connection there 
with, 

means energizable by an applied supply voltage for 
producing an alternating voltage and a direct 
voltage in response thereto, and for charging the 
capacitor with the direct voltage to a select level 
and for thereafter maintaining the capacitor volt 
age within select limits, 

means responsive to the ?ash ?re signal for dis 
charging said capacitor through said discharge 
tube to produce an illuminating ?ash of light, 
and further comprising 

control means responsive to the ?rst signal to occur 
of said ?rst and second signals from the camera 
for disabling said charging means from charging 
said capacitor so as to terminate production of 
the alternating voltage, and correspondingly of 
spurious electromagnetic radiation, during at 
least the operation of the camera ranging and 
focusing means. 

6. Electronic flash apparatus for use with a single-lens 
re?ex camera of the type having a variable focus objec 
tive lens through which the user frames a scene to be 
photographed and having sonic ranging and focusing 
means for the automatic focusing of the objective lens, 
electrically-energizable camera control means respon 
sive to manual actuation for automatically operating the 
ranging means for driving the objective lens from an 
initial at-rest position to a focus position with respect to 
the scene to be photographed, and for automatically 
returning the objective lens to the initial at-rest position, 
an electrical connector together with means for provid 
ing at the connector a ?rst signal commencing in re 
sponse to the manual actuation of the energizable cam 
era control means, and a second signal commencing in 
response to the objective lens being automatically 
driven from its initial at-rest position and terminating in 
response to the objective lens being returned to the 
at-rest position, and a ?ash ?re signal, and wherein the 
camera ranging and focusing means is subject to mal 
function by interference from spurious electromagnetic 
radiation, 

said electronic ?ash apparatus having 
a ?ash-discharge tube, 
an energy-storage capacitor, 
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12 
an electrical connector complementary to the cam 

era connector for releasable connection there 
with, 

means energizable by an applied supply voltage for 
producing an alternating voltage and a direct 
voltage in response thereto, and for charging the 
capacitor with the direct voltage to a select level 
and for thereafter maintaining the capacitor volt 
age within select limits, 

means responsive to the ?ash ?re signal for dis 
charging said capacitor through said discharge 
tube to produce an illuminating ?ash of light, 
and further comprising 

control means responsive to the ?rst signal to oc 
cur of said first and second signals from the cam 
era for disabling said charging means for a se 
lected time only from charging said capacitor so 
as to terminate production of the alternating 
voltage, and correspondingly of spurious elec 
tromagnetic radiation, during at least the opera 
tion of the camera ranging and focusing means, 
said control means thereafter enabling said 
charging means to again charge said capacitor 
for the interval between termination of said se 
lected time and the last signal to occur of said 
?rst and second signals. 

7. Electronic ?ash apparatus for use with a camera of 
the type having automatic ranging means, electrically 
energizoble camera control means responsive to manual 
actuation for automatically operating the ranging means. 
and means for providing a camera signal commencing in 
response to the manual actuation of the control means, and 
wherein the camera ranging means is subject to detrimen~ 
tal interference from spurious electromagnetic radiation. 

said electronic ?ash apparatus having 
on energy-storage capacitor and a ?ash-discharge 

tube charging means energizable by an applied 
supply voltage for producing an alternating voltage 
and a direct voltage in response thereto, and for 
charging the capacitor with the direct voltage, 

means responsive to a ?ash ?re signal from the cam 
era for discharging the capacitor through the ?ash 
tube, and further comprising 

control means responsive to said camera signal for 
disabling said charging means from producing said 
alternating voltage, so that the ?ash apparatus is 
disabled from producing spurious electromagnetic 
radiation, during at least the operation of the cam 
era ranging means. 

8. The apparatus of claim 7 wherein the automatic rang 
ing means ranges by way of a sonic signal. 


