
(54) DISCHARGE FLASH APPLIANCE        (71)   We,  FRANKE   &   HEIDECKE
work was prevented or at least limited to     G.M.B.H. a German Body
Corporate, trading  the unconsumed part energy of the last     as
ROLLBI-WERKE FRANKE & HEIDECKE, of ignited stage, provided that the
initially men-     196  Salzdahlumerstrasse,  Braunschweig, tioned
photo-electric interruption of the flash   5 Germany, do hereby declare the
invention  discharge was used in order to obtain a pre- 50     for which we
pray that a patent may be  cise light quantity regulation.     granted to
us, and the method by which it   It is also known to utilise the pulse
gene-     is to be performed, to be particularly de- rated on reaching of
the setable threshold     scribed in and by the following statement:-
value for the ignition of a short-circuit device 10   The invention relates
to a photographic  for the flash tube, for example of a thyraton 55
electronic discharge flash apparatus for  or thyristor, whereby the flash
tube discharge     photo-electric control' of the delivered light is
suddenly terminated. In this case the     output of the flash tube
discharge  in depen-  storage capacitor is necessarily completely     dence
upon the measurement of the light re- discharged, so that regularly a more
or less 15 flected from the subject.                   large part of the
energy is uselessly dissi- 60       In this case at every shot the unused
part pated.     of the charge in the storage capacitor is dis-   In order
to adapt the energy consumption     sipated. In order to avoid this and in
order  to the actual requirement, the storage     to adapt the energy
consumption to the  capacitor was divided into several partial 20 actual
requirement, the storage capacitor  capacitances, so that the appliance
could be 65     was divided into several part capacitances, switched over
manually to a partial power     so that the appliance could be switched  or
to full power. In that case before every     manually to partial or full
power. If then  exposure the requisite power had to be ascer-     an
effective saving of electrical work is to  tained precisely, if on the one
hand a power 25 occur and at the same time it is to be ensured  dissipation
was to be avoided but on the 70    that the photographic exposure is
correctly  other hand it was to ensured that the re-    lit, before every
exposure the requisite part quisite light output is also reached.    power
must be estimated very precisely.   The object of the invention is to solve
the       It has already been proposed to bring  same problem of the
automatic partial power 30 about a partial power withdrawal auto- switching
with the same energy saving, but 75    matically in a manner in which the
capacitor without the high expense, while the applianct    was  discharged
step by step alternately  requires only one single flash tube.    through
two flash tubes, the pulse sequence   According to the invention there is
pro-    of an ignition pulse generator being broken  vided an electronic
flash apparatus including 35 off after the desired light power was reached.
a single flash tube, a main capacitor and a 80    According to another
proposal a plurality of plurality of additional capacitors arranged
complete flash units consisting of storage  to be automatically and
sequentially con-    capacitors, flash tubes and ignition devices  nected
into circuit with the flash tube for    was provided, which were ignited in
con- determining the luminous intensity of the 40 tinuous sequence through
an ignition pulse  flash photoelectric control means for detect- 85
distributor.                                ing the luminous intensity of
the flash reflec-       In both cases at least two flash tubes were  ted
back by the subject and for providing a    necessary and in other respects
too a high  control signal, and electronic switch devices    expenditure
had to be tolerated; admittedly  associated respectively with said
additional 45 then the dissipation of unconsumed electric  capacitors for
receiving directly or indirectly 90    
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said control signal to effect or prevent con-  capacitors 15 and. 17. The
resistors 27 and     nection of one or more of the additional  28 , which
are in series with the discharge cir-     capacitors with  the flash tube
thereby to  cuit of the thyratron  3, lie in the switching     determine
the luminous intensity of the flash  circuit of the thyristors 25 and, 26.
The vol-  5 discharge in accordance with a preset thres-  tage dividers 15,
16, 19 and 17, 18, 20 are so 70     hold value of the luminous intensity.
dimensioned  that after the ignition of the       The invention will now be
described by  flash tube 1. towards the end of the discharge     way of
example with reference to the accom-  of the first capacitor  5, the
switching voltage     panying drawings in which: -                 is
reached on the  trigger diode 21 and the 10   Figure 1 is a circuit diagram
of one form  thyristor 13 is triggered, so that the discharge 75     of the
invention in which successive connec-  of the capacitor 6 is instigated.
Towards the     tion of the additional discharge capacitors  end of the
discharge of the capacitor 6 the     takes place.
thyristor 14 is triggered by the trigger diode       Figure 2 shows a
modification of the pre-  22 and thus the discharge of the capacitor 7 15
vious example in which the connection of  is initiated.
80     the capacitors is controlled by an integrating     If during the
discharge of the  capacitor 5     photo-electric pulse generator.
the  photo-electrically controlled ignition - of       Figure 3 shows a
further modification  the thyratron  or tube  3 becomes  effective,
having a photo-transistor  for the control of - then  due to the discharge
current of  the tube 20 the capacitor connection and                  3  a
voltage  drop occurs on the resistors 27 85       Figure 4 is an
embodiment including an  and 28, which effects ignition of the thyris-
inductance member for controlling the con-  tors 25 and 26 and thus
short-circuits the     nection of the capacitors,
capacitors   15 and  17, so  that the trigger       In the arrangement
shown in Figure 1 the  diodes 21  and 22 cannot become effective. 25 flash
tube 1 is  represented with the usual  Thus when the flash  discharge,
after reach- 90     ignition electrode 2 .  The  actual ignition  ing the
requisite luminous intensity, is inter-     device does not differ from the
arrangements  rupted by ignition of  the tube 3  or of the     known for
this purpose. The ignited flash  thyristor 3', in factthe residual energy
of the     tube 1 can be extinguished prematurely by  flash capacitor 5 is
dissipated, but  the con- - 30 short-circuiting. As a short-circuit member
nection of the further capacitors 6 and 7 is 95     there serves for
example a thyratron 3, the  prevented.  If the flash discharge is inter-
ignition electrode of which is in connection  rupted in  the same way while
the capacitor     (via lead 4) with the photo-electric measuring  6 is
already being discharged, then the con-     device which produces  an
ignition pulse for  nection of the third capacitor 7 is prevented. 35 the
thyratron 3 on reaching a settable thres-  The diode 12 prevents the
wasteful charging 100    hold value of the reflected  light. In a modi-  up
of the capacitors 6 and 7. The same also    fication the thyratron  3 may
be replaced by  applies to the thyristors 13 and  14. The    a thyristor
3'.                              parallel resistors 23 and 24  prevent
inverse       Such measuring devices are known and  charging of the
capacitors 15 and 17 in the 40 are not further described herein. The total
recharging operation.                         105    capacitance of the
storage capacitor is divi-   The current flowing through the tube 3 on
ded in the example of embodiment into three  ignition is very high, so that
for generation    capacitors 5, 6 and 7,  which can be charged  of the
requisite  control  voltage for  the    through the supply lead 8 and
through the  thyristots 25  and 26 only small  resistances 45 diodes 9, 10
and 11, respectively.  The  27 and 28 become necessary to produce the 110
capacitor 5 is connected through the diode  requisite voltage drop, so that
their influence    12 with the  flash  tube 1, the capacitors 6  upon the
resistance of the extinguishing tube    through the thyristor  13 and
capacitor 7  circuit 3 is immaterial    through thyristor 14 and  resistor
27 to the      The  circuit of Figure 2 will, now be de- 50 tube 1. On
ignition of the flash tube 1 firstly  scribed. The flash  tube 1 is
provided with 115    the  capacitor 5 discharges through the flash  the
usual  ignition  electrode 2.   The  actual    tube.
ignition device does not differ from the       A voltage drop then occurs
on  the thyris-  arrangements know  for  this purpose. The    tors 13 and
14,  so  that the capacitors 15 and  same also applies to a photo-electric
measur- 55 17  are charged up through 46 capacitors 16  ing device which
integratingly   measure the 120    and 18 respectively. The series
resistance of  light reflected from  the subject and at the    the
capacitor group 17, 18 and of the  resistor  moment when the illumination
exceeds a    20 is greater than the resistance of the  settable   threshold
value generates a   pulse    capacitor series 15, 16 and the resistor 19,
which interrupts the flash discharge.  Such 60 so that  the charging up of
the  capacitors  devices are known and are not  described  125 



takes place at different rates.              herein. The total capacitance
of the appli-       The trigger diodes 21 and 22 are connected  ance is
divided in the example of embodi-    between these voltage dividers 15, 16
and 17,  ment into the three capacitors 5, 6 and 7,    18 and the
thyristors 13 and 14. The thyris-  which can be charged up through the
supply 65 tors 25 and 26 lie in parallel with the  lead 8 and through the
diodes 9, 10 and 11. 130                3
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capacitor 5 is connected through the    The photo-transistor 31 is
connected to             diode 12 with the flash tube 1, the capacitors
the trigger diode 21. On ignition of the flash     6 and 7 through the
thyristors 13 and 14. On  tube 1, that is  in the discharge of the
ignition of the flash tube firstly the capacitor  capacitor 5, a  voltage
drop occurs on the           5 discharges through the flash tube 1.
thyristors 13 and  14,  so that on reaching of 70               A voltage
drop then occurs on the thyris-  the breakdown voltage the triggert diodes
21.             tors 13 and 14, so that the capacitors 15 and  and 22 are
switched on. At the same  time             17 are charged up through the
capacitors 16  the photo-transistor 31 is also supplied with          and
18 respectively.  The series resistance  voltage, until on reaching of the
breakdown          10 of the capacitor group 17,18 and of  the re-  voltage
of the trigger diode 21 the voltage 75             sistor 20 is in this
case greater than the resis-  collapses.  Thus  measurement is effected
tance  of the capacitor series 15,  16 and of the  within  a predetermined
time.  If the bright-             resistor 19, so that the  charging up of
the  ness is very great, then the trigger voltage  on             pairs of
capacitors takes  place at different  the thyristors 25 and 26 is  reached
earlier          15 speeds.                                      than the
breakdown voltage  of the trigger 80             The trigger diodes 21 and
22 are connected  diode 21. Thus the capacitors  15 and 17             to
the capacitors 15 and 17. The thyristors  are short-circuited and'a
further rise of the             25 and 26, which are connected with the
voltage on  the trigger diodes 21, 22 is pre-             photo-electric
measuring device and  con-  vented. In the case of less brightness the
20 trolled by the measurement pulse, are in  trigger  voltage on the
thyristor 25 is reached 85             parallel with the capacitors 15 and
17.   The  later than . the breakdown voltage on the             voltage
dividers 15, 16 and 19 and 17, 18  trigger diode 21.  The desired switching
and 20 are so dimensioned  that after the  points can be adjusted  by the
resistors 32 and             ignition. of the fash tube  1 towards the end
33. The relatively very small resistors 27         25 of the discharging of
the first capacitor 5 the  and 28, when using a short-circuit tube 3, 90
switching voltage of the trigger diode 21 is  should generate a  voltage
drop by which   the             reached and the thyristor 13 is triggered,
so  thyristors'25  and 26 are ignited, in order to             that the
discharge of the capacitor 6 is  prevent a renewed rise of the voltage on
the             instigated. Towards the end of the discharge  trigger
diodes 9 and -10 when the short- 30 of this capacitor 6 the thyristor 14 is
trig-  circuit tube 3 is ignited.             gered  by the trigger diode
22   and thus the   Here again by appropriate graduation -of
discharge of  the capacitor 7 is initiated. -    the- partial capacitances
it is possible to               If during the discharge of the  capacitor 5
achieve such  an accurate light  quantity             the  photo-electric
control system    becomes  regulation that the use of   an additional
short-         35 effective, then the generated extinguishing  circuit
element 3 (thyristor or -thyraton) and 100             pulse ignites the
thyristors 25 and 26, where-  of  the pertinent photo-electrically
integrat-             by the capacitors 15 and  17   are  short-  ingly
measuring   additional part  becomes             circuited, so that trigger
diodes 21 and  22  superflous.             cannot become effective and
accordingly the    The  automatic -successive  connection          40
capacitors 6 and 7 are not.discharged. If the  initiated by the discharge
of the  main capaci- 105             extinguishing pulse is fed to the
thyristors  tor, of additional  capacitances  is directly             25
and 26 only after the capacitor 6  is  interrupted or made ineffective
by-the pulse             already switched on, then  the connecting in
tripped on reaching of the threshold value             of 'the third
capacitor  7  is prevented.   of the photo-electric measuring  device.
This         45   Admittedly  in this case the capacitors dis-  pulse can
also be used additionally for  the 110             charged in succession in
each base  are com-  ignition of the extinguishing tube or of the
pletely  discharged,  so that no  sudden 'inter-  extinguishing
thyristor.  If  however   the             ruption  of'the  flash discharge
in the tube I  capacitances of the main and additional             takes
place.  However,  with appropriately  capacitors are graduated  in a
quadratic series          50 graduated  capacitance  values  the  over-  in
accordance with the increase of the power 115             exposure which
can thereby possibly occur  requirement as the square of  the subject
is slight. If  an exact adaptation of exposure  range, such a favourable
power adaptation 



is to be  achieved, in addition a short-circuit  is already  achieved that
it is  possible  to  dis- tube 3  can be  connected in  parallel with the
pense with the additional  short-circuit mem-          55 flash  tube 1 and
'can  be ignited   simul-  ber, without an  unnecessary dissipation of 120
taneously-with the thyristors  25  and .26 by  energy  having  to  be
tolerated  on  that             the ignition  pulse  of the photo-electric
account   Apart  from;  the   avoidance of measuring device and-thus
suddenly inter-  unnecessary losses  of energy dissipation the
rupts the flash discharge in  the tube 1.   invention also  has the
advantage that the         60   In Figure 3 a variant  is illustrated which
energy of the flash  tube is supplied by stages, 125             differs
from the above examples  as  regards  that is to say  even in  the case of
the maxi-             the light-measuring arrangement.  Otherwise  mum
power   requirement the full capacitance             the assembly  is
substantially the same as in  does not have to be conducted through the
Figures 1 and  2, so  that the same references  flash  tube  in one single
discharge, so that         65  are  also used for conforming parts.
with  equal maximum loading of the flash 130        4
1 295 204                                         4      tube it is
possible to achieve greater total  tors 15 and 17 have reached the
switching     light outputs.                              voltage of the
trigger diodes 21 and 22 and       In the examples of embodiment described
trigger the thyristors 13 and 14 and thus     above the division of the
storage capacitance  initiate the discharge of the capacitors 6 and  5 into
three capacitors  5, 6 and 7 is repre-  7 through the flash tube  1. The
reflected 70     sented. It is obvious that a division into a  light from
the subject falling upon the photo-     larger number of partial
capacitances is  transistor 31 generates in the inductance 32     possible.
a voltage amplitude the level of which cor-       Since the power
requirement of a flash  responds to the reflected brightness. This vol- 10
appliance increases as the square of the sub-  tage  amplitude triggers the
thyristors 25 and 75     ject, a quadratic graduation of the capaci-  26.
provided  that their trigger voltage is     tance sizes is advisable. Thus
in the case of exceeded. The capacitors 15 and 17 are     a six-stage
division the following capacitance  then short-circuited, so that the
switching     series would occur:                         voltage cannot be
reached on the trigger  15            1+1+2+4+8+16
diodes 21 and 22. and thus the switching 80     and a total capacitance of
480uF would have  through  of the transistors 13 and 14 and the     to be
divided up as follows:                discharge of the capacitors 6 and 7
are sup-     15 uF+15 uF+30 uF+60 uF+120 uF  pressed.     +240 uF.
As represented in the example of embodi- 20   In an appliance having a
guide number 18, ment, the tappings 33, 34, 25, 36 are provided 85     such
a six-stage division would already cor-  on the winding 30 inductively
coupled with     respond to a graduation of [err] 1/2 diaphragm  the
inductance 32 and are connected with the     stop division.
individual thyristors   25, 26, etc. If the vol-       The embodiment shown
in Figure 4 will tage amplitudes tapped on these tappings all 25 now be
described. The flash tube 1 is pro-  exceed  the  switching  voltages  of
the 90     vided with the usual ignition electrode 2. The  thyristors 25,
26, etc., then the connecting-in     actual ignition device does not differ
from   of the additional  capacitors is  entirely sup-     the arrangements
known for this purpose. pressed.     The total capacitance of the appliance
is   If the voltage amplitudes only partially  30 divided in the example of
embodiment exceed the switching voltages of the thyris- 95     among the
three capacitors 5, 6 and 7 which  tors 25 and 26, then only those
capacitors 6.     can be charged up through the lead 8 and  7 are connected
in where the thyristors 25     through the diodes 9, 10 and 11. The capaci-
and 26 were not switched on. As indicated     tors 6 and 7 are connected
with the flash tube  in the drawing, any desired number of addi- 35 1
through the thyristors 13 and 14 and in  tional capacitors can  be
supplied. In place 100    parallel with the capacitor 5. Parallel with  of
the indicated tappings of the winding 30    the thyristors 13 and 14 the
capacitors 15, 16  the different response sensitivities of the    and 17,
18 respectively are in series. The trig-  thyristors 25, 26 can also be
achieved by    ger 21 and 22 are connected to the capacitors  appropriate
voltage  dividers, while  all 40 15 and 17. The thyristors 25 and 26, which
thyristors 25, 26 etc. are connected to the 105    are connected with the
photo-electric control inductance 32.    device, are in parallel with the
capacitors   Considered in time, immediately after the    15 and 17. The
control device consists of  ignition of the tube 1  the light measurement
the series connection of a photo-transistor  is effected  by the
photo-transistor 31 and a 



45 31 with an inductance 32, the voltage divider  voltage amplitude is
generated the level of 110    27, 28 and the capacitor 29, and is connected
which determines the extent of the discharg-    in parallel with the flash
tube 1 and capacitor  ing of the capacitors 15, 17. Directly there-    5
upon the thyristors 13, 14, etc. of the stages       On ignition of  the
flash tube 1 firstly the  not discharged are triggered and the dis- 50
capacitor 5 discharges. A voltage drop then  charge of the capacitors 6, 7
etc. is initiated. 115    occurs on the thyristors 13 and 14, so that the
The switching of the thyristors 25. 26 etc.    capacitors 15 and 17 are
charged up through  takes place at the same time. Likewise the    the
capacitors 16 and 18. As soon as the  switching of the thyristors 13, 14,
etc., unless    switching voltages are reached on the trigger  by different
dimensioning of the components, 55 diodes 21 and 22, the thyristors 13 and
14  espectially  of the capacitance of the capaci- 120    are triggered,
whereby the discharge of the  tors 15, 17, a chronological succession is to
capacitors 6 and 7 is instigated.           be effected or is desired.
The likewise charged capacitor 29 serves    In the case of arrangement of
an appro-    for the voltage supply of the photo-transistor  priate number
of capacitors with graduated 60 31 .  The  photo-transistor  measures  the
capacitance values which are staged in quad- 125    brightness reflected
from the subject during  ratic series, thus for example 15 uF + 15 uF    a
short interval which is determined by the  +30 uF+60 uF+120  uF+240 uF, an
charging of the capacitor 29. This time in-  appliance with automatic light
intensity    terval is substantially shorter than the time  regulation can
be assembled which with a 65 interval which must elapse until the capaci-
guide member of 18  has for example a stage 130                          1
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accuracy of [err]1/2 diaphragm stop, With a    3. An  electronic  flash
apparatus  as                  smaller number of stages or if there is a
claimed in claim 2, wherein the connection                  desire for it,
in addition to the flash tube a  of the additional capacitors is prevented
short-circuit element such as a thyratron or  after the  requisite  total
capacitance  is               5 a thyristor can be connected in parallel,
reached.                                      70                  which
element is ignited by the ignition pulse    4. An  electronic  flash
apparatus  as                  of a separate photo-electric measuring
device  claimed in claim 2 or 3, wherein the connec-        and thus breaks
off the flash discharge when  tion in continuous sequence of the additional
an  adequate  exposure  is achieved  and  capacitors is prevented by the
photo-electric              10 whereby, in a manner known per se, an exact
control means for the termination of the dis- 75                 light
quantity regulation is possible. The  charge of the flash tube by
short-circuiting                 resistors 23 and 24, which are connected
in  of the discharge path.                 parallel with the capacitors 15
and 17, are    5. An electronic apparatus as claimed in                 to
prevent inverse charging of these capaci-  claim 2, 3 or 4, wherein the
total capacitance              15 tors in the recharging of the appliance.
is divided up into individual capacitances in 80                   In the
arrangement as described by way of  such a way that the capacitances are
gradu-                 example the connecting-in of the additional  ated
increasingly one after the other in a geo-                 capacitors is
effected by not short-circuiting  metric quadratic sequence. the capacitors
15 and 17 which supply the    6. An  electronic  flash  apparatus  as
20 trigger diodes 21 and 22 and trigger the thy-  claimed in any one of the
preceding claims, 85                 ristors 13 and 14 on reaching of the
break-  in which the switch devices include thyristors                 down
voltage. It is obvious that in place of  connected to said additional
capacitors and                 this short-circuit switching for the
capacitors  controlled through voltage-divider members,                 15
and 17 a positive switch-on control is also  the voltage of which is tapped
on ignition of             25 possible, such that a switching on takes
place  the main capacitor, time-delay members 90                 in place
of a switching off of the trigger  being provided which determine the
chrono-                 diodes 21 and 22 or their working capacitors
logical sequence of the connections of the                 15 and 17.
additional capacitors by the thyristors.                   Thus with every
flash a practically con-    7. An  electronic  flash  apparatus  as
30 stant flash duration is obtained. No flash  claimed in claim  6, wherein
the voltage 95                 duration regulation takes place, but a
bright-  divider members comprise a capacitor and                 ness
regulation with constant flash duration.  a resistor of which each
capacitor is con-                 Since the measurement and control opera-
nected in parallel with a further thyristor                 tion can be
compressed into a very short time  controlled by the voltage drop on
further              35 interval at the beginning of the flash dis-
resistors which lie in the circuit of the photo- 100 



charge, an especially high security against  electric control means, the
capacitors of said                 extraneous flash is obtained for this
arrange-  dividers being dischargeable by the further                 ment,
since an extraneous flash can influence  thyristors to prevent the ignition
of  the thy-                 the system only if it falls exactly into this
ristors which are connected to said addi-              40 very short time
interval.                     tional capacitors.
105                                                                 8. An
electronic flash apparatus as                   WHAT WE CLAIM  IS:-
claimed in claim  6, wherein the photo-                   1. An electronic
flash apparatus including  electric control means is a photo transistor
a single flash tube, a main capacitor and a  connected with diodes
affecting the voltage             45 plurality of additional capacitors
arranged  drop on the thyristors connected to the addi- 110
to be automatically and sequentially con-  tional capacitors;
nected into circuit with the flash tube for    9. An  electronic  flash
apparatus  as                 determining the luminous intensity of the
claimed in claim 1, wherein said electronic                 flash,
photoelectric control means for de-  switch devices are controlled by an
induct-              50 tecting the luminous intensity of the flash re-
ance member connected  to the photo-electric 115                 flected
back by the subject and for providing  control means for generating in the
circuit a                 a control signal, and electronic switch de-
voltage signal, the amplitude of which is de-                 vices
associated respectively with said addi-  pendant upon the illumination of
the sub-    tional capacitors for receiving directly or in-  ject, for
effecting a simultaneous connection              55 directly said control
signal to effect or pre-  or discharge of a selected number of the 120
vent connection of one or more of the addi-  additional capacitors
according to a preset                 tional capacitors with the flash tube
thereby  threshold value of the luminous intensity.    to determine the
luminous intensity of the    10. An  electronic  flash  apparatus  as
flash discharge in accordance with a preset  claimed in claim 9, wherein
associated re-             60 threshold value of the luminous intensity.
spectively with the additional capacitors are 125                   2. An
electronic  flash  apparatus  as  short-circuit members having differing
re-                 claimed in claim  1, wherein the electronic  sponse
sensitivities adapted to receive the                 switch devices prevent
the sequential con-  voltage signal and to short-circuit one or
nection of the additional capacitors with the  more of the additional
capacitors according              65 flash tube.
to the amplitude of the voltage signal.   130                       1 295
204                                       5         accuracy of [err] 1/2
diaphragm  stop,. With a    3. An electronic  flash  apparatus  as
smaller number of stages or if there is  a  claimed in claim 2, wherein the
connection          desire for it, in addition to the flash tube a  of
the   additional capacitors is  prevented          short-circuit element
such as a thyratron or  after  the requisite  total capacitance  is
5 a thyristor can be connected -in parallel, reached.
70          which element is ignited by the ignition  pulse    4. An
electronic  flash  apparatus  as          of a separate photo-electric
measuring device  claimed  in  claim 2 or 3, wherein the connec- and thus
breaks off  the flash discharge when  tion in continuous sequence of the
additional          an adequate  exposure  is achieved  and  capacitors is
prevented by the  photo-electric       10 whereby, in a manner known per
se, an exact  control means for the termination of the dis- 75
light quantity regulation is possible. The  charge of the flash tube by
short-circuiting          resistors 23 and 24, which are connected in  of
the discharge path.       parallel with the capacitors 15 and 17  are    5.
An electronic apparatus as claimed in          to prevent inverse charging
of these capaci-  claim 2, 3 or 4, wherein the total capacitance       15
tors in the recharging of the appliance.  is divided up into individual
capacitances in 80            In the arrangement as described by way of
such a way that the capacitances are gradu-          example the
connecting-in of the additional  ated increasingly one after the other in a
geo-          capacitors is effected by not short-circuiting  metric
quadratic sequence.          the capacitors 15 and 17 which supply the
6. An  electronic  flash  apparatus  as      20 trigger diodes 21 and 22
and trigger the thy-  claimed in any one of the preceding claims, 85
ristors 13 and 14 on reaching of the break-  in which the switch devices
include thyristors          down voltage. It is obvious that in place of
connected to said additional capacitors and          this short-circuit
switching for the capacitors  controlled through voltage-divider members,
15 and 17 a positive switch-on control is also  the voltage of which is
tapped on ignition of      25 possible, such that a switching on takes
place  the main capacitor, time-delay members 90          in place of a
switching off of the trigger  being provided which determine the chrono-
diodes 21 and 22 or their working capacitors  logical sequence of the
connections of the          15 and 17.
additional capacitors by the thyristors. 



Thus with every flash a practically con-    7. An  electronic  flash
apparatus  as      30 stant flash duration is obtained. No flash  claimed
in claim  6, wherein the voltage 95         duration regulation takes
place, but a bright-  divider members comprise a capacitor and         ness
regulation with constant flash duration  a resistor of which each capacitor
is con-         Since the measurement and control opera-  nected in
parallel with a further thyristor         tion can be compressed into a
very short time  controlled by the voltage drop on further      35 interval
at the beginning of the flash dis-  resistors which lie in the circuit of
the photo- 100          charge, an especially high security against
electric control means, the capacitors of said          extraneous flash is
obtained for this arrange-  dividers being dischargeable by the further
ment, since an extraneous flash can influence  thyristors to prevent the
ignition of the thy-          the system only if it falls exactly into this
ristors which are connected to said addi-      40 very short time interval.
tional capacitors.                          105
8. An electronic flash apparatus as            WHAT WE CLAIM IS: -
claimed in claim  6, wherein the photo-            1. An electronic flash
apparatus including  electric control means is a photo transistor         a
single flash tube, a main capacitor and a  connected with diodes affecting
the voltage      45 plurality of additional capacitors arranged  drop on
the thyristors connected to the addi- 110         to be automatically and
sequentially con-  tional capacitors.         nected into circuit with the
flash tube for    9. An  electronic  flash  apparatus  as
determining the luminous intensity of the  claimed in claim 1, wherein said
electronic         flash, photoelectric control means for de-  switch
devices are controlled by an induct-      50 tecting the luminous intensity
of the flash re-  ance member connected  to the photo-electric 115
flected back by the subject and for providing  control means  for
generating in the circuit a         a control signal, and electronic switch
de-  voltage signal, the amplitude of which is de-         vices associated
respectively with said addi-  pendant upon the illumination of the sub-
tional capacitors for receiving directly or in-  ject, for effecting a
simultaneous connection      55  directly said control signal to effect or
pre-  or discharge of a selected number of the 120         vent connection
of one or more of the addi-  additional  capacitors according to a preset
tional capacitors with the flash tube thereby  threshold value of the
luminous intensity.         to determine the luminous intensity of the
10. An  electronic flash  apparatus  as         flash discharge in
accordance with a preset  claimed in claim 9, wherein associated re-
60 threshold value of the luminous intensity.   spectively with the
additional capacitors are 125            2. An  electronic  flash
apparatus  as  short-circuit members having differing re-         claimed
in claim  1, wherein the electronic  sponse sensitivities adapted  to
receive the         switch devices prevent  the sequential con-  voltage
signal and to short-circuit one or         nection of the additional
capacitors with the more of the additional capacitors according      65
flash  tube.                                 to the amplitude of the
voltage signal.  130               11. An electronic flash apparatus as of
the examples shown in the accompanying   6    claimed in claim 9, wherein
associated re-  drawings.    spectively with the additional capacitors are
For  the Applicants:    switch circuits having differing response  5
sensitivities adapted to receive the voltage   MATTHEWS, HADDAN & CO..
signal and to switch on one or more of the          Chartered Patent
Agents,    additional capacitors according to the am-    plitude of the
voltage signal.                          Haddan House,      12. An
electronic flash apparatus substan-           33 Elmfield Road, 10 tially
as described with reference to any one          Bromley BR1 1SU.   Printed
for Her Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1972. Published at the Patent Office, 25 Southampton
Buildings, London WC2A 1AY from which copies
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