
0084014                       2 Description This invention relates to a
camera having an      flash unit, prior to shutter release, to a predeter-
electronic strobe flash unit which charges in re-   mined level sufficient
to fire the strobe flash, sponse to movement of a shutter release mem-
such time interval being sufficient to provide ber. More particularly, the
invention assures a     adequate charging. Unlike the prior art, how-
predetermined minimum amount of charging of    5   ever, the delaying means
of the invention com- the flash unit, prior to an exposure, independent-
prises the combination of (a) a first circuit for ly of the actuation of
the release member.          producing a signal in response to said flash
unit Many of today's amateur cameras are de-           being charged to a
level sufficient to fire the signed to maximize the number of acceptable
strobe flash; (b) a second circuit for producing a photographs per roll of
film. Typical of such cam-   10  timing pulse of predetermined duration;
and (c) eras are those which incorporate an electronic      a logic circuit
operatively coupled to said first stobe flash unit and photoelectric
circuitry for    and second circuits, said logic circuit being
automatically actuating such unit under those --    adapted to produce a
shutter-releasing signal in conditions which warrant its use. To avoid a
con-   response to said shutter-releasing member hav- tinuous power drain
on the camera's battery yet   15  ing reached its shutter-releasing
position and to assure that the flash unit is always charged and    either
(1) receipt of said first circuit signal, or (2) ready for use, some
cameras include circuitry for   termination of said timing pulse or,
whichever rapidly charging the flash capacitor in response    occurs first.
By virtue of the invention, the opera- to pre-exposure  movement of the
shutter re-        tor need not, in contrast withthe aforementioned lease.
A problem with such circuitry, however, is   20   prior art apparatus,
remember to further depress that it can be defeated by a camera operator
the shutter-releasing member after it has been who, rather than squeezes
the shutter release in    freed from its pre-exposure position by an elec-
the recommended manner,  [err] or [err] the       tromagnetic latch or the
like; nor is any such release and thereby initiates exposure before
latching mechanism required. the flash capacitor has had time to charge.
25      The invention will be better understood from As a solution to the
above problem it has been    the ensuing detailed description of a
preferred - proposed that a latching mechanism be used to       embodiment,
reference being made to the ac - temporarily delay movement of the shutter
re-       companying drawings. lease to its shutter-releasing position
until the      In a detailed description of a preferred em- flash capacitor
has had time to charge. See, for   30   bodiment of the invention presented
below, ref- example, US-A-4 084 167, wherein an electro-        erence is
made to the accompanying drawings, magnet latches a shutter release member
in a        in which: pre-exposure position pending sufficient charg-
Fig. I is a perspective view of a camera having ing of the flash capacitor.
Thereafter, the elec-   an electronic strobe flash unit; tromagnet frees
the shutter release and allows  35     Fig. 2 is a block diagram of the
camera and the camera operator to continue moving it tow-       electronic
strobe flash unit of Fig. 1; ard its shutter-releasing position.
-        Fig. 3 is an exploded view of a switch assem- 'Aside from adding
considerably to the manu-      bly, which is responsive to a
shutter-release facturing cost of such cameras, the latching me-    member,
and chanims disclosed in. the above U. S. patent is   40   Fig. 4 is a more
detailed block diagram of cir- disadvantageous from the standpoint that an
in-     cuitry, according to the invention, for controlling experienced
camera operator can be mislead in-       charging of the electronic strobe
flash unit of to thinking an exposure has been made when, in       Fig. 1
in response to actuation of the switch as- fact, it has not. As indicated
above, the operator   sembly of Fig. 3. must continue exerting pressure on
the shutter   45    Referring to Fig. 1, a camera 10 ist provided release
after it has been latched in its pre-expo-  with an electronic strobe flash
unit 12, which may sure position; otherwise the shutter release         be
formed either as an integral part of the came- would simply return to its
rest position without    ra, as shown, or, alternatively, may be detach-
shutter actuation. Since there is a tendency to      able from the camera.
A flash or an ambient ex- release the pressure applied to the shutter re-
50   posure occurs in response to a camera operator lease after its
movement is arrested, photogra-     depressing a photographic cycle
shutter-release phic opportunities will be lost.                     member
13. As will be explained in considerable In view of the foregoing, the
primary object of   detail below, the flash unit 12 charges in re- this
invention is to provide a shutter-release-re-   sponse to movement of the
member 13. sponsive charging apparatus of the above type   55     Referring
not to Fig. 2, the electronic strobe -- which, by  virtue of its unique
structure suffers   flash unit-12 comprises a DC to DC converter 14 neither
of the aforementioned disadvantages.        and a conventional flash
trigger circuit 15. By Like the prior art apparatus, the charging appar-
means well known in the electronic strobe flash atus of the invention
comprises means for delay-    art, the converter 14 is arranged to charge a
ing shutter release for a variable time interval in   60   flash-firing
capacitor 16 to a voltage that is ne- the event the shutter release member
is moved       cessary to fire a flash tube 17. A full charge exists at a
rate which would not allow sufficient time     when the capacitor 16 is
charged to approxi- for a charging circuit to adequately charge the
mately 200 volts. However, the flash tube 17 can 



2    3                    0084014                       4 be reliably fired
when the capacitor 16 is charged  used to depress the release member 13
suffi- to an intermediate voltage, approximately 140      ciently, to cause
the shutter 26 to open. volts. When connected to a low-voltage battery
The present invention addresses the situation 18, for example, a 6-volt
battery, the converter 14  where the  pre-exposure actuation time of the
functions to' charge the capacitor 16 from the    5   member 13 is so
brief, that there is insufficient tube's extinguishing voltage
(approximately 30     time for the flash capacitor to charge to a level
volts) to 140 volts within approximately 7/10 sec-  sufficient to fire the
strobe flash. Such a situation ond, and to the full 200 volts within
approximate-  may arise, for example, when the camera opera- ly 1.5
seconds.                                   tor jabs or stabs
shutter-release member 13 to The camera 10 comprises (a) a bidirectional
10   effect an exposure. In such a case, the apparatus motor 20 which
drives the camera's exposure        of the invention functions to delay
exposure for a control apparatus 21 and film advance machan-      variable
time interval (up to about 7/10 second) ism 22, (b) logic switching
circuitry 23 for con-  in response to the shutter-release member being
trolling both charging of the flash unit 12 and    moved to a position in
which the exposure ope- energizing of the motor 20, and (c) a light-level
15  ration is irreversibly initiated. This deleay, al- sensing circuit 24
for measuring ambient light     though not sufficient in itself to provide
a full intensity.                                         charge, is long
enough to allow the capacitor 16 The exposure control apparatus 21 includes
an   to charge above a minimum voltage that is ne- aperture control
mechanism 25 for adjusting the    cessary to fire the flash tube 17. On the
other size of an exposure aperture, and a shutter 26 for   20   hand, the
full deleay is not so long that it disturbs incovering and covering the
exposure aperture     the camera operator to the point that an expo- to
control an exposure interval. The motor 20 se-  sure is adversely affected.
quentially actuates the exposure control appara-     Referring now to Fig.
3, a switch assembly S2 tus 21 and the film advance mechanism 22, which
is located immediately beneath the release together constitute a highly
automated system    25   member 13 in a switch-receiving pocket formed for
effecting a photographic cycle.                by a plastic body 28. The
assembly S2 includes The film advance mechanism 22 includes a         three
electrically conductive contacts 30, 31 and film-metering pawl (not shown)
for positioning     32, and an electrically conductive arcuate toggle film
loaded in the camera 10 for an exposure. A-  joint 34. The contacts 30 and
32, and the toggle normally open film-metering switch S4 is held   30X
joint 34 form the highly sensitive wakeup switch closed by the pawl when it
is positioned be-       [err] (Fig. 2 and 4), and the contacts 31 and 32,
and tween adjacent notches located seriatim along     the toggle joint 34
form a shutter-release switch - an edge portion of the film, and the switch
[err] is  [err] (Fig. 2 and 4). open when the pawl is located within a film
Each of the contacts 30, 31, and 32 has a pro- notch or perforation, i.e.
the pawl is registering   3S  jecting portion 30a, 31aj and 32a,
respectively, film form  an exposure. The-condition of the      which
projects into the switch-receiving  pocket- switch [err] provides an input
to the switching cir-  through corresponding rectangular-shaped re- cuit 23
for sequentially controlling the flash unit'   ceiving apertures 28a, 28b,
and 28c, which are 12 and the motor 20.
located in the bottom of the body 28. The con- The light-level sensing
circuit 24, which in-   40   tacts 30, 31, and  32 are heat sealed in their
re- cludes a photodiode 27 arranged to sense am-       spective positions
to the underside of the body. bient light  produces a logic level 1 output
vol-  28 by bosses 28d, 28e, and 28f, respectively. tage (relatively high
voltage) when scene light      The member 13 is aligned for limited
vertical intensity is above a predetermined level, approx-   movement
relative to the pocket of the body 28 imately 125 foot-lamberts, and
produces a logic   45   by means of an opposed pair of depending L- level 0
voltage (relatively low voltage) when      shaped legs 13a and 13b, which
are received. scene light intensity is below 125 foot-lamberts.
respectively in apertures 28g and 28h located in The output voltage of the
circuit 24 is another'   the body 28. The member 13 aligns the toggle input
to the circuit 23 for controlling the flash unit  joint 34 within the top
center of the pocket of the 12 and the motor 20.                         50
body 28 by means of an integral post 13c, which To bolsterthe level to
which the flash unit 12 is  projects downwardly into a circular hole 34a.
The charged prior to exposure, a highly sensitive      hole 34a is located
in the centre of an arcuate [err] switch [err] is provided for comment
portion 34b, which forms the knee of the toggle cing flash charging when
only very light pressure  joint 34. is applied to the member 13. The
pressure re-   55   The location of the toggle joint 34 relative to quired
is so slight that an operator may not be    the switch contacts, and the
coupling between aware that the wakeup switch [err] has been actu-    the
toggle joint and the member 13 are important ated. For example, light
finger pressure on the   to the proper operation of the wakeup switch
release member 13 while the camera 10 is being     S2A, and, thus, to
pre-exposure charging of the pointed at a scene or while a scene is being
60   flash unit 12. 



framed in the camera's viewfinder 19 is sufficient   The toggle joint 34
serves as a leaf spring to initiate flash charging.Thus, the wakeup
which lightly biases member 13 upwardly in a switch [err] can extend the
pre-exposure time dur-   first position when it is deactuated. In its
deactu- ing which charging occurs to include, for exam-    ated position,
the member 13 aligns the toggle pie, scene framing time, in addition to the
time   65  joint 34 so that its fork-shaped end segments 34c 3    5
0084 014                     6 and 34d remain just out of contact with the
pro-  49. While controlled power is supplied, a high-le- jections 30a and
32a, respectively, as shown by    vel operational current is drawn from the
battery the dashed lines of Fig. 3. Additionally, by virtue  18. of its
radius of curvature, the knee 34b lies above  The latch of the circuit 48
is reset when any of the projecting portion 31 a, somewhatfurther dis-    5
a variety of camera and/or flash conditions exist, placed from the contact
31 then the segments       as described below. When the latch is reset,
only 34c and 34d are displaced respectively from the    a low-level
quiescent current is drawn from the projections 30a and 32a. Thus, when the
member     battery 18, to conserve its power. 13 is deactuated, both the
wakeup switch [err]         The one-shot 49 is arranged to reset a divider
and the shutter-release switch [err] are open.  10   circuit 50, when
controlled power is supplied. When only slight downward pressure is appl-
The divider 50, which is supplied with a 10 khz ed to the member 13, such
as when an operator      pulse train by a clock 51, includes seventeen cas-
places a finger on the member 13 in anticipation   caded flip-flops
arranged to provide various ti- of making an exposure, the knee 34b of the
ming pulses, of different lengths. These pulses toggle joint 34 depresses
slightly, which causes   15   are used to enable and/or disable various
circuits both fork segments 34c and 34d to slide radially  of switching
circuitry 23 in a timed manner. outwardly. This causes the forks 34c and
34d to      The timing pulses produced by the divider 50 contact
respectively the projections 30a and 32a.  that are most important to the
operation of the However, the knee 34b, although closer to the     flash
charging apparatus are a 12.8-ms pulse, a projection 31a, remains out of
contact with it.  20  .716-second pulse, and a 2.46-second pulse. The Thus,
when only slight pressure is applied to the  12.8-ms pulse is used to
prevent flash charging member 13, to move it to a second, intermediate
immediately after controlled power is supplied, position, the wakeup switch
S2A is closed, but the  while electrical transients subside. It also esta-
shutter-release switch [err] is still open. When the  blishes an interval
during which the light-level switch [err] closes, an exposure operation is
re-  25  sensing circuit 24 measures scene light intensity, versibly
initiated.                               for the purpose of controlling a
subsequent ex- When additional pressure is applied to the       posure. The
0.716-second pulse limits the expo- member 13, i.e. it is  more fully
actuated , it   sure delay provided by the flash charging appar- moves from
its intermediate position to a third    atus of the invention. The
2.46-second pulse li- position, which causes the shutter 28 to open.   30
mits both the interval used for flash charging When the member 13 is in its
third position, the   when the power switch St closes, and the inter- knee
34b toggles downwardly, thereby engaging      val used for flash charging
after an exposed film the contact 31a. The forks 34c and 34d remain in
frame is advanced. contact with the projections 30a and 32a. Thus,      An
[err] logic circuit 52 is arranged to drive the when the member 13 is in
its third position, the   35   motor 20 in a positive direction then the
film-me- wakeup switch S2A and the shutter-releasing        tering switch
[err] is closed. When the switch [err] switch [err] are both closed. As
described below,'   enables the circuit 52, the motor 20 causes the once
the switch [err] has been closed for a brief    film drive mechanism 22 to
advance camera film. interval, the exposure operation is irreversible.    -
A flash control logic circuit 56 turns the con- The logic switching
circuitry 23 for controlling   40   verter 14 on and off. The circuit 56
produces a' the camera 10 and the flash unit 12 is shown in    FLASH
INHIBIT signal, which turns the converter greater detail in Fig. 4. It will
be readily apparent  14 off, while either the 12.8-ms timing pulse pro-
from the following description that the circuitry  duced by the divider 50
is present, the motor 20 is 23 is constituted primarily by a variety of
conven-  running, or the flash unit 12 is fully charged. tional low-power
digital logic gates, which may   45   Otherwise, the circuit 56 causes the
converter 14' be readily manufactured in integrated circuit     to charge
the flash unit 12 when controlled pow- form.                    er is
turned on by the wake-up circuit 48. The A voltage and controlled power
regulator 46,     circuit 56 also resets the wakeup circuit 48 when which
is connected to the battery 18 through a     both the motor 20 is off and
the flash unit 12 is normally open power switch [err] and an external   50
fully charged, so long as at least 12.8 millise- resistor 47, provides
controlled operating vol-    conds have elapsed since the divider 50 was
last tages and currents for the logic gates constitut-  reset. ing the
switching circuitry 23.  .                   A shutter-release logic
circuit 62 is arranged to A wakeup circuit 48 constitutes a latch, which
enable an exposure logic circuit 66, reset the di- is set when' battery
power is applied to the regu-   55   vider 50, and set a latch 67, in
response to closing 



lator 46, i.e. when the switch Si closes. Addition-  of the shutter-release
switch [err].  Additionally, ally, so long as the switch Si is closed, the
latch  the circuit 62 causes the wakeup circuit 48 to is  also set when
the wakeup switch [err] closes;  hold controlled power on so tong as the
switch- the shutter-release switch [err] closes, or the film-  [err]
remains closed. metering'switch S4 closes.                   60      The
switch [err] must remain closed for 12.8 When the latch is set, the circuit
48 applies a  milliseconds, otherwise the latch 67 is reset. controlled
amount of power externally to the       When the latch 67 has been set for
12.8 millise- light-level sensing circuit 24, as shown in Fig. 4. It
conds, it provides a digital logic signal to the also supplies controlled
power internally to cir-  circuit 68 corresponding to the scene light
inten- cuitry 23, to a power-up one-shot multivibrator   65   sitysensed by
the light-level sensing circuit 24. A 4    7             '0084014
8 logic level 0 signal corresponds to relatively low  ber 13, it is assumed
that the lens 70 is un- ambient light, and a logic level I signal corre-
covered, the door 72 is closed and the camera 10 sponds to relatively
bright ambient light.         is loaded with film, and the film-metering
pawl is The exposure logic circuit 66, which causes an   located within a
film  perforation. Thus, the exposure to  occur, is arranged to energize
the    5   switch [err] is closed and the switch [err] is open. motor 20,
in response to receiving the digital log-   To initiate an exposure
operation, the member ic signal from the latch 67.' The circuit 66 is en-
13 is moved from its first, deactuated position to abled to cause the motor
20 to be driven in a       its second, intermediate position so as to close
positive direction, in response to a logic level 0  the wakeup switch [err]
It will be readily apparent signal being supplied by the latch 67. In this
di-   10  from the above, closing of the switch [err] can rection, the
motor 20 causes the aperture control   accour as the camera operator merely
positions mechanism 25 to set an exposure aperture at         a finger take
a picture. In response to closing the f/2.8. and the shutter 26 operates at
1/100 sec-    wakeup switch S2A, the latch in the wakeup cir- ond.
cuit 48 is set, which supplies controlled power to The circuit 66 causes
the  motor 20 to be driven   15  the converter 14, the light-level sensing
circuit in a negative direction in response to a logic level  24, and the 1
-shot 49. The divider 50 initializes the 1 signal from the latch 67. In
this direction, the  12.8-ms, 0.716-second, and the 2.46-second ti- motor
20 causes the mechanism 25 to set the         ming pulses. exposure
aperture at f/6, and the shutter 26 ope-     During the 12.8-ms interval
immediately fol- rates at 1/200 second.'                       20   lowing
closing of the wakeup switch [err] the When scene light is low, the circuit
66 signals  flash logic control circuit 56 is inhibited by the the flash
control logic circuit 56 to enable the    12.8-ms pulse. At the end of this
brief interval, converter 14. According to the invention if the     the
circuit 56 causes the converter 14 to charge flash unit 12 is not fully
charged when the shut-   the flash unit 12, if it is charged less than its
full ter-release member 13 reaches a position to   25   charge of 200
volts. close switch [err] the circuit 66 temporarily delays   Until the
member 13 is moved from its inter- the energizing of motor 20 and the
resulting shut-  mediate position into its third position, which
ter-release, to allow for supplementary charging    closes the
shutter-release switch [err] the flash to occur prior to an exposure. When
either the      unit 12 continues to charge so long as it is less
0.716-second pulse, produced by the divider 50,   30   than fully charged.
If prior to closing the switch terminates or a FLASH FULLY CHARGED signal
[err] the flash unit 12 becomes fully charged, a is received from the
circuit 56, whichever occurs   zener diode 74 (Fig. 2) conducts. This
conduction first, the exposure logic circuit 66 then drives the  produces
the FLASH FULLY CHARGED signal, at. motor 20 to initiate exposure.
the junction between the diode 74 and the resis- As regards the variable
time interval during   35   tor 76. In response to this signal, the circuit
56 which the exposure is delayed, we have found       produces the FLASH
INHIBIT signal, which turns. that, once the exposure operation is
irreversibly'  the converter 14 off. Because the motor 20 is off initiated,
delaying an exposure less than 1/5 sec-  at this time, the circuit 56 also
resets the wakeup ond is not noticeable to a camera operator. Once    .
circuit 48, thereby reducing  battery  current to a the delay exceeds 3/4
second, it is generally de-   40   quiescent level. tectable, although not
to the point that exposure     Whether or not the flash unit 12 becomes
fully quality is adversely affected. The usual reaction    charged prior to
closing the shutter-release of an operator to the delay is to press the
release  switch [err] when the switch [err] closes, the shut- member more
forcefully which has no affect on'      ter-release logic circuit 62 sets
both the wakeup exposure. In our preferred embodiment, we have   45
circuit 48 and the latch 67, resets the divider 50, selected approximately
7/10 seconds as the-         and enables the exposure logic circuit 66.
maximumdelayforcharging                               During the 12.8-ms
interval immediately fol- When a dust cover or shield 68 (Fig. 2 and 4)
lowing closing of the switch S28, the flash logic covers a taking lens 70
(Fig. 1), or when a film-    control circuit 56 is again inhibited by means
of loading door 72 (Fig. 1,2 and 4) is open, a pivot 69  50   the 12.8-ms
timing pulse produced in response to 



is blocked from moving in the counterclockwise'     resetting the divider
50. During this time, the direction under the influence of a bias spring
73.  light-level sensing circuit 24 measures scene When the pivot 69 is
blocked, the switch [err] is      light intensity open. When both the cover
68 is moved to a            If the camera operator happens to have deac-
lens-uncovering position and the door 72 is   55   tuated the member 13
sufficiently to allow the closed, shown by the dashed lines of Fig. 2 and
4,    shutter-release switch [err] to reopen prior to ter- the pivot 69
moves in the counterclockwise di-      mination of the 12.8-millisecond
invertal, the rection under the influene  of the spring 73, to    latch 67
is reset, and an exposure will not occur. close the switch Si. When the
switch Si closes,        However, if the shutter-release switch S28 is the
wakeup circuit 48 is set, and thereby supplies   60   closed for at least
12.8 milliseconds, the expo- controlled power to the circuitry 23 and the
light-'  sure operation is now irreversibly initiated, and level sensing
circuit 24.                           an exposure is made, as follows,
regardless of To simplify the description of the operation of'  the state
of the switchh [err] apparatus for charging the flash unit 12 in re-
At the end of the 12.8-ms interval, the latch 67 sponse to actuation of the
shutter-release mom-   65   produces a logic level 1 output signal (high
vol- 5    9                     0084014                       10 tage) when
the circuit 24 measures scene light      the flash unit 12. intensity above
approximately 125 foot-lamberts,      So long as the shutter-release member
13 is and the latch 67 produces a logic level 0 signal    not reactuated in
anticipation of a subsequent (low voltage) when the circuit 24 senses scene
exposure operation, a race condition develops light intensity below 125
foot-lamberts.       5   between fully charging the flash unit 12 and ter-
The latch 67 supplies the logic signal corre-     minating the 2.46-second
pulse produced by di- sponding to ambient light intensity to the expo-
vider 50. when the switch [err] is closed at the end sure logic circuit 66.
If ambient light is low, the  of an exposure. If the prior exposure was
solely circuit 66 enables  the flash control circuit 56. If  in ambient
light, most likely little if any additional the flash unit 12 is not fully
charged, the circuit 58   10   charging would be necessary to produce the
causes the converter 14 to initiate supplemental    FLASH FULLY CHARGED
signal. If the prior ex- charging of the flash unit 12.
posure occured with flash light, a longer charg- A -race condition develops
between  fully        ing interval would be necessary for restoring the
charging the flash unit 12 and terminating the      flash charge, to
produce the FLASH FULLY 0.716-second pulse produced by the divider 50 -  15
CHARGED signal. In either case, flash charging when the switch [err] is
closed. If the flash unit 12  is reinitiated by the circuit 56. The FLASH
FULLY becomes fully charged first, the FLASH FULLY        CHARGED signal
then causes the circuit 56 to CHARGED signal is produced at the junction
be-      turn the converter 14 off. tween the diode 74 and the resistor 76.
That sig-     If, for whatever reason, flash charging is still nal causes
the circuit 56 to turn the converter 14   20   occurring 2.46 seconds after
the switch S4 is off, and causes the circuit 56 to enable the expo-  closed
after an exposure,  terminating the surelogic circuit 66.
2.46-second pulse produced by the divider 50 If the 0.716-sec. pulse
terminates first, that    resets the wakeup circuit 48. This decreases the
event enables the circuit 66 which causes the       battery current to the
aforementioned low-pow- circuit 56 to turn the converter 14 off.      25
er, quiescent level, which turns the converter 14 In either case, an
exposure occurs immediate-     off. ly in response to terminating
supplemental flash      The flash charging that occurs after an expo-
charging. The exposure logic circuit 66 causes      sure further assists in
providing a full or nearly the motor 20 to be driven in the positive direc-
full flash charge for the next exposure at the time tion. This causes the
aperture control mechanism    30   release member 13 causes the
shutter-release 25 to set an exposure aperture at f/2.8, then       switch
[err] to close. This charging, of course, pre- cause the shutter 26 to
operate at 1/100 second.    pares the flash unit 12 for an exposure of all
film At this speed, the shutter 26 closes a normally     frames other than
the first frame in a film roll or open flash synchronization switch [err]
which fires   cartridge. the flash unit 12 during exposure.            35
To assist in providing a full flash charge prior In bright ambient light,
flash illumination is not  to the first exposure, the logic switching
circuit used. In this case, the logic level 1 signal pro-   23 provides for
automatically charging the flash duced by the latch 67 causes the circuit
66 to      unit 12 in response to closing the film-loading drive the motor
20 in a negative direction, imme-   door 72. So long as the lens 70 is
uncovered, the diately after the latch 67 signals to the circuit 66    40
power switch [err] closes when the film-loading that scene light intensity
is relatively bright. The  door 72 closes. Thus, when film is loaded into
the aperture control mechanism 25 is set at an f/6      camera 10 when the
lens 70 is already un- exposure aperture, the the shutter 26 is operated'
covered, the switch [err] closes in response to at 1/200 second.
closing the door 72. In response to closing the. To complete the
description of an exposure   45   switch Si, the wakeup circuit 48 is set,
and the. 



operation, once either an ambient or a flash ex-      divider 50 produces
its timing pulses. posure is completed, the motor 20 causes actua   -
When films is loaded in the camera 10, the tion of the film-metering pawl
which closes the.    film-metering pawl may be located between ad- switch
S4. In response to closing the switch S4,    jacent film notches. Thus, the
switch [err] may be the wakeup circuit 48 is again set, which causes   50,
closed when the camera 10 is initially loaded reinitializing of the timing
pulses produced by'    with film. If the switch [err] is  closed, the logic
the divider 50. Additionally, the [err] logic circuit 52  circuit 52
energizes the motor 20, to advance the causes the motor 20 to be driven in
the positive    film. Film is advanced until the metering pawl direction,
thereby advancing film. When film has    drops into a film notch, thereby
opening the been advanced one frame, which requires less   55   switch S4.
This switch condition causes the cir- than about 1/8 second, the metering
pawl drops.     cuit 62 to turn the motor 20 off. into the next film notch,
thus opening the switch     If 12.8 milliseconds have elapsed since the wa-
[err]. In response to. opening the. switch [err] the' - --   keup circuit
48 as set, once the motor 20 is off, circuit 52 turns the motor 20 off.
the flash control logic circuit 56 turns the conver- When film advance is
terminated, the expo-    60   ter 14 on. If 12.8 milliseconds have not
elapsed, sure operation is completed. However, the logic    for example,
the film-metering pawl was already switching circuit 23 continues to
function to pre-'  registering film when the switch Si closes, as pare the
flash unit 12 for the next exposure.       soon as the 12.8-ms timing pulse
produced by When the motor 20 turns off following film ad-      the divider
50 has terminated, the circuit 56 turns vance, the logic circuit 56
reinitiates charging of   65   the converter 14 on.    11         0084014
12 As was described in regard to charging the        ond circuits, said
logic circuit being adapted to flash unit 12 after film advance following
an ex-   produce a shutter-releasing signal in response to posure, a race
condition develops between fully     said  shutter-releasing  member (13)
having charging the flash unit 12 and terminating the      reached its
shutter-releasing position [err] and 2.46-second pulse, so long as the
member 13 is    5   to either (a) termination of said timing pulse, or. not
actuated. Assuming the converter 14 is ope-    (b) receipt of said first
circuit signal, whichever rating in its intended manner, the FLASH FULLY
occurs first. CHARGED signal would be produced first, and           2. The
apparatus as defined in claim 1 wherein thus the converter would turn off
as a result of    said timing pulse is less than approximately 0.75 that
signal. Thus, the flash unit 12 is charged in   10   second. response to
closing the film-loading door 72, pri- or to exposing the first film frame.
It will be readily apparent that if a camera      Patentansprucho operator
actuates the member 13 shortly after the switch Si closes, or shortly after
an exposed    15  1. Vorrichtung zum Laden sines Elektronen- film frame is
advanced, the flash unit 12 may not   blitzgerits (12) einer Kamera in
Abhgngigkeit be fully charged prior to irreversibly initiating an  von der
Bewegung eines KameraverschluBausl& exposure operation. Consequently, the
variable      segliedes aus einer Ruhestellung in eine Ver- maximum delay
of about 7/10 second becomes          schlultausl6sestellung, mit Mitteln
die die Ver- important in assuring that the flash unit 12 is  20
schlulausl6sung fOr eine verinderliche Zeit- sufficiently charged for a
flash exposure.          spanne verzogern, wenn das Verschlu&ausl6se-. A
purpose of the 2.46-second timing pulse         glied mit einer solchen
Geschwindigkeit bewegt produced by the divider 50 is to prevent inadver-
wird, daB fOr einen Ladestromkreis nicht genO- tently draining battery
power. It is readily appar-  gend Zeit vorhanden wire, das Blitzgerit vor
ei- ent from the above description of the flash   25   ner Belichtung bis
zu einer H6he aufzuladen, bei charging apparatus that this timing pulse
pre-      der es einen Elektronenblitz abgeben kann, wo- vents the drawing
of controlled power from the      bei die Zeitspanne fOr das Aufladen auf
eine sol- battery 18 for longer than 2.46 seconds after the    che HKhe
ausreichend ist, dadurch gekennzeich- power switch [err] is closed while
the camera 10 is    net, daB die Verz8gerungsmittel aine erste idle.
Additionally, if a camera malfunction occurs   30   Schaltung (12, 56)
umfassen, die in Abhingigkeit during an exposure operation, for example,
the      von der Aufladung des Blitzgerits auf sine vor- film becomes bound
during film transport, the       bestimmte HKhe ein Signal erzeugt, aine
zweite 2.46-second pulse causes controlled power to be     Schaltung (50),
die einen Zeitsteuerimpuls von removedfromthecameralO.
vorbestimmter Dauer abgibt, sowie aine logi- The invention has been
described in detail  35   sche Schaltung (66), die mit der ersten und der
with particular reference to a preferred embodi-    zweiten Schaltung
wirksam gekoppelt ist, wobei ment thereof, but it will be understood that
varia-  die logische Schaltung ein VerschluBauslosesi- tions and
modifications can be effected within      gnal in Abhingigkeit davon
abgibt, dag das Ver- the scope of the claims.  For example  although
schluBausl6sesignal (13) seine VerschluBauslW. the camera 10 makes a flash
exposure only in low    40   sestellung (S23) erreicht hat und (a) der
Zeitsteu- ambient light, it will be understood the invention  erimpuls
beendet ist oder (b) die logische Schal- 



is also applicable to a camera which fires a flash  tung das von der ersten
Schaltung abgegebene independently of ambient light.
Signal empfangen hat, je nachdem was zuerst eintritt. 45     2. Vorrichtung
nach- Anspruch 1, dadurch ge- Claims
kennzeichnat, dag der Zeitsteuerimpuls nicht A~~~~~~~~~~~~~~~lnger als etwe
0,75 Sekunden dauert. 1. Apparatus for charging a camera's electron- ic
strobe flash unit (12) in response to movement of the camera's
shutter-release member from a   50   Revendications rest position toward a
shutter-releasing position, said apparatus comprising means for delaying
1. Appareil pour charger un dispositif d'eclai- shutter release for a
variable time interval in the  rage A tube a eclair 6lectronique (12) d'un
appa- event said shutter release member is moved at a     reil de prise de
vues A Ia suite du deplacement de rate which would not allow sufficient
time for a   55.  l'organa de declenchement de l'obturateur de charging
circuit to charge said flash unit, prior to  l'appareil de prise de vues A
partir d'une position exposure, to a level sufficient to fire the strobe
de repos en direction d'une position de declen- flash, said time interval
being suffcient to en-   chement de l'obturateur, cat appareil compre- able
charging to said level, characterized in that  nant des moyans pour
retarder la liberation de said delaying means comprises a first circuit
(12,   60   l'obturateur pendant une durne variable pour le 56) for
producing a signal in response to said      cas ou cat organe de
declenchement de l'obtura- flash unit being charged to a predetermined le-
tour se deplace A une cadence qui n'allouerait vel; a second circuit (50)
for producing a timing   pas une durbe suffisante pour permettre A un pulse
of predetermined duration; and a logic cir-   circuit de charge de charger
ce dispositif d'6clai- cuit (66) operatively coupled to said first and sec-
65   rage a  eclair, avant une prise de vue, A un niveau 7    11 0 084 014
12 As was described in regard to charging the       ond circuits. said
logic circuit being adapted to flash unit 12 after film advance following
an ex-  produce a shutter-releasing signal in response to posure, a race
condition develops between fully    said  shutter-releasing  member (13)
having charging the flash unit 12 and terminating the     reached its
shutter-releasing position [err] and 2.46-second pulse, so long as the
member 13 is    5   to either (a) termination of said timing pulse, or not
actuated. Assuming the converter 14 is ope-    (b) receipt of said first
circuit signal, whichever rating in its intended manner, the FLASH FULLY
occurs first. CHARGED signal would be produced first, and          2. The
apparatus as defined in claim 1 wherein thus the converter would turn off
as a result of   said timing pulse is less than approximately 0.75 that
signal. Thus, the flash unit 12 is charged in   10   second. response to
closing the film-loading door 72, pri- or to exposing the first film frame.
It will be readily apparent that if a camera     Patentansprijche operator
actuates the member 13 shortly after the switch [err] closes, or shortly
after an exposed   15  1. Vorrichtung zum Laden eines Elektronen- film
frame is advanced, the flash unit 12 may not  blitzgerits (12) einer Kamera
in Abhingigkeit be fully charged prior to irreversibly initiating an  von
der Bewegung eines KameraverschluBausl6- exposure operation. Consequently,
the variable     segliedes aus einer Ruhestellung in eine Ver- maximum
delay of about 7/10 second becomes         schlulauslsestellung, mit
Mitteln die die Ver- important in assuring that the flash unit 12 is  20
schlutausl6sung fOr eine veranderliche Zeit- sufficiently charged for a
flash exposure.         spanne verz6gern, wenn das Verschlullausl6se- A
purpose of the 2.46-second timing pulse        glied mit einer solchen
Geschwindigkeit bewegt produced by the divider 50 is to prevent inadver-
wird, daB fOr einen Ladestromkreis nicht genii- tently draining battery
power. It is readily appar-  gend Zeit vorhanden wire, das Blitzgerit vor
ei- ent from the above description of the flash   25   ner Belichtung bis
zu einer H6he aufzuladen, bei charging apparatus that this timing pulse
pre-     der es einen Elektronenblitz abgeben kann, wo- vents the drawing
of controlled power from the     bei die Zeitspanne fOr das Aufladen auf
eine sol- battery 18 for longer than 2.46 seconds after the  che H6he
ausreichend ist, dadurch gekennzeich- power switch [err] is closed while
the camera 10 is    net, dal die Verzogerungsmittel eine erste idle.
Additionally, if a camera malfunction occurs   30   Schaltung (12, 56)
umfassen, die in Abhingigkeit during an exposure operation, for example,
the     von der Aufladung des Blitzgerits auf eine vor- film becomes bound
during film transport, the      bestimmte Hdhe ein Signal erzeugt, eine
zweite 2.46-second pulse causes controlled power to be    Schaltung (50).
die einen Zeitsteuerimpuls von removed from the camera 10.
vorbestimmter Dauer abgibt, sowie eine logi- The invention has been
described in detail  35   sche Schaltung (66), die mit der ersten und der 



with particular reference to a preferred embodi-   zweiten Schaltung
wirksam gekoppelt ist, wobei ment thereof, but it will be understood that
varia-  die logische Schaltung ein Verschlulauslosesi- tions and
modifications can be effected within     gnal in Abhingigkeit davon abgibt,
daB das Ver- the scope of the claims. For example, although
schlulausl6sesignal (13) seine VerschluBausl8- the camera 10 makes a flash
exposure only in low    40   sestellung (S23) erreicht hat und (a) der
Zeitsteu- ambient light, it will be understood the invention  erimpuls
beendet ist oder (b) die logische Schal- is also applicable to a camera
which fires a flash  tung das von der ersten Schaltung abgegebene
independently of ambient light.                    Signal empfangen hat, je
nachdem was zuerst eintfitt. 45     2. Vorrichtung nach Anspruch 1, dadurch
ge- Claims                                             kennzeichnet. da&
der Zeitsteuerimpuls nicht linger als etwa 0,75 Sekunden dauert. 1.
Apparatus for charging a camera's electron- ic strobe flash unit (12) in
response to movement of the camera's shutter-release member from a   50
Revendications rest position toward a shutter-releasing position, said
apparatus comprising means for delaying          1. Appareil pour charger
un dispositif d'6clai- shutter release for a variable time interval in the
rage a tube a eclair electronique (12) d'un appa- event said shutter
release member is moved at a    reil de prise de vues A la suite du
diplacement de rate which would not allow sufficient time for a   55
l'organe de declenchement de l'obturateur de charging circuit to charge
said flash unit, prior to  l'appareil de prise de vues a partir d'une
position exposure, to a level sufficient to fire the strobe  de repos en
direction d'une position de declen- flash, said time interval being
sufficient to en-  chement de l'obturateur, cet appareil compre- able
charging to said level, characterized in that  nant des moyens pour
retarder la liberation de said delaying means comprises a first circuit
(12,   60  l'obturateur pendant une duree variable pour le 56) for
producing a signal in response to said     cas oO cet organe de
declenchement de l'obtura- flash unit being charged to a predetermined le-
tour se deplace a une cadence qui n'allouerait vel; a second circuit (50)
for producing a timing  pas une duree suffisante pour permettre a un pulse
of predetermined duration; and a logic cir-  circuit de charge de charger
cc dispositif d'bclai- cuit (66) operatively coupled to said first and sec-
65   rage a eclair, avant une prise de vue, a un niveau 7    13
0084014                       14 suffisant pour mettre 6 feu le tube &
6clair, cotta dur~a 6tant. suffisante pour permettre cette charge A ce
niveau, et::Atant caract6ris6 en ce quo co moyesn rotardateurs comprennent
un premier circuit (12. 56) pour 6mettre un signal A le    5 suite do la
charge A un. niveau pr~d~terminedod ce dispositif A 6clair; un deuximbme
circuit (50). pour produire une impulsion de chronomitrage de duree
diterminee; et un circuit logique (66), qui ost associ6 fonctionnellemeant
a ces premier   10 et deuxiemne circuits, et qui ost conqu pour pro- duire
un signal do declenchement d'obturateur lorsque ce poucier do d~ctenchement
de I'obtu'-       . ... . rateur (13) a atteint sa position do d~clenche-
mont d'obturateur (S2e) et soit (a) # rachivement   t5 de l'impulsion do
chronomeltrage, soit (b) kl a reception du signal du premier circuit,
suivant lequel se produit le premier. Appareil confor-me A la revendication
1 oul cette impulsion do chro- nom~trago ost inferisuro A environ 0,75 a.
20 25 40 50    


