
PATENT SPECIFICATION  (11)  1381995 (21) Application No. 12335/73  (22)
Filed 14 March 1973   (19) (61) Patent of Addition to No. 1 295 204 dated
19 April 1971 (31) Convention Application   No. 2 224 443 (32)Filed 19 May
1972 in (33) Germany (DT) (44) Complete Specification'published 29 Jan.
1975 (51) INT [err] H05B 41/32 (52) Index at acceptance G2A  401 483 497
603 704 711 BJ (54) DISCHARGE-TYPE  FLASH   APPARATUS (71)  We, [err]   &
[err]    intensity of the flash, photoelectric control 50 G.m.b.H., a
German  Body Corporate, trad-  means for detecting the luminous intensity
ing as [err]  & [err]  of the flash refled  back by the subject of 196
Salzdahlumerstasse Braunschweg.   and for providing  a control signal,
electronic 5  Gemany, do hereby declare the invention,  switch means
associated  with said additional for which we pray that a patent  may be
capaacitor , and responsive to said control 55 granted to us and the method
by which  signal to effect or prevent connection of the it is to be
performed, to be particularly des-  additional capacitor with the flash
tube, an cribed in and by the following statement:-   integration capacitor
connected  with the 10    The present invention relates to a dis-  switch
means and chargeable at a fixed charge-type flash apparatus in which the
rate, a  shott circuiting device connected  60 duration of the flash is
controlled in accord-   with the flash tube for extinguishing  the ance
with the measurement of thequantity  same and  an integration circuit
chargeable of light reflected from the subject, the out-  by said  control
signal so as to tigger the 15 put being adapted by automatically acttat-
short circuiting device when a predeter- ing additional storage capacitors,
in such  mined threshold is reached across the inte- 65 a way that their
addition, when a certain  gration circuit, wherein to effect connection
selectable light quantity threhold value  is  of the additionald capacitor
with the flash reached, is interrupted or becomes inopera-  tube a first
switch of the switch means is 20 tive, in  accordance with 'British  Patent
triggered  when  a  predetermined threshold Specification No: 1,295,204.
voltage  is reached by the integration capa- 10 The above mentioned
speification des-  citor and wherein to prevent connection of cribes the
automatic successive addition  of  the additional capacitor with the flash
dis- storage capacitors in stages, their addition  charge tube a second
switch of said switch 25  being rendered inoperative by  the short-  mean
is triggered by the control signal via circuiting of a flash tube. It is
true that  the integration circuit of the flash tube short 75 this system
only entails one photo-electric  circuiting device and a differentiation
capa- converter which controls the termination of  citor, to short circuit
the integration capa- the flash discharge by short-circuiting, in a  citor
thereby to determine the luminous in- 30 known   manner. According  to
British     tesity of the flash discharge in accordance Patent
Specification-No. 1,295,204, to which   with a pret threshold value of the
lumin- 80 the present  application is an application'for   ous intensity. a
patent of  addition, an independent photo-     A constructional embodiment
of the pre- electric converter may be provided for ter-   sent invention
will now be described, by 35  minating the succession of operations actuat-
way of example, with reference to the ac- ing the respective additional
storage capa-  companying drawing which shows  a circuit 85 citors.
diagram  for an example of an apparatus The present invention may simplify
the  with on single additional capacitor. system by providing one single
photo-tran-    The apparatus contains a storage capa 40 sistor both to
control the quenching  device  citor 1 which is charged via a rectifier 2.
for the termination of the flash  discharge  An additional storage
capacitor 3 is charged  90 and to interrupt the actuation of the addi-
via  a decoupling diode 4. A flash tube 5 tional capacitor.
is connected in parallel 'with the storage According to the present
invention ,there    capacitor 1, as is also a voltage divider com- 45  is
provided an electronic flash apparatus in-   prising  resistors 6,7, to
which is connected 



cluding a single flash tube,a main capaci-  a primary quenching ignition
circuit com-  95 tor  and an additional capacitor arranged  to   prising  a
capacitor 8, a primary winding be automatically connected into circuit with
9  of a quenching transformer, a potentio- the flash tube for determining
the luminous  meter 10 and a fixed resistor 11, as well as [Price 33p]    2
1,381,995                                    2 a primary flash ignition
circuit comprising  by the capacitor 29. In this case, there- a capacitor
12, and a primary winding 13  fore, the capacitor 3 remains inoperative of
an ignition transformer of the capacitor  If, therefore,  a great deal of
light reaches actuating valve 14. A  secondary winding  the
photo-transistor 21, so that the charg- 5  15 of the quenching transformer
is connec-  ing of the capacitor I will certainly be suffi-   70 ted with
an electrode 16 of a quenching  cient to produce the necessary quantity of
valve 17 and a secondary winding 18 of the  light, the actuation of the
capacitor 3 is ignition  transformer conn  ed with  the  thus prevented.
primary flash ignition circuit which wind-    An additional interlocking
system is also 10 ing 18 is connected with an electrode 19  provided, in
that the gate or trigger elec-  75 of the actuating valve 14.
trode of the thyristor 31 is connected to When the flash tube 5 is ignited
by means  the anode circuit of the flash tube via a of electrode 20, a
photo-transistor 21 re-  capacitor, a protective resistor 33. a vari-
ceives a voltage which is m  ntained at 10  able resistor 34 and a small
ohmic resis- 15 volts by a Zener diode 22. The current  tor 35. The
resistor 35 is so small that 80 emitted by the photo-transtor is stored
when the flash apparatus is actuated in the up  by an   integration circ t
comprising  normal manner no appreciable voltage oc- capacitors 23, 25, 26
and a resistor 24 so  curs. Not until the quenching takes place, that when
a bias voltage, selectable  by the  when a multiple of the flash current
flows 20  potentiometer 10, is reached, an ignition  through the quenching
valve 17, will the  85 thyristor 27 connected in paallel with the  voltage
in the resistor 35 become so great capacitor 8 and winding 9   triggered so
that the thyristor 31 is thus triggered. This that the quenching valve 17
ignited. The  ensures that the capacitor 3 will not be discharge of the
storage cap  itor 1 is thus  rendered operative during or immediately 25
terminated by a short circuit and the flash  after the quenching process.
This is an  90 tube 5 is extinguished. Apart from the use  additional
safety measure. of the photo-transistor 21 this quenching    It will be
obvious that the system  can circuit corresponds to the cu tomary struc-
also be designed for the inclusion of fur- ture.
ther additional storage capacitors. 30    Across the primary flash i ition
circuit                                            95 comprising capacitor
12 and    ding 13 of    WHAT WE CLAIM  IS: - the actuating valve 14, is
provided a fur- ther thyristor 28 which can b  triggered by    1. An
electronic flash apparatus includ- the slow voltage increase across
capacitor  ing a single flash tube, a main capacitor 35 29 or resistor 30.
When th  thyristor 28  and an additional capacitor arranged to be 100 is in
its conductive state the capacitor 12  automatically connected into a
circuit with discharges across the primar  winding 13,  the flash tube for
determining the luminous so that  the actuating valve 14 is ignited
intensity of the flash, photoelectric control via the secondary winding 18
of the igni-  means for detecting the luminous intensity 40 tion
transformer, as a result of which the  of  the flash -reflected back by the
subject 105 additional storage -capacitor  is connected  and for providing
a control signal, elec-  - in parallel with the flash tube 5. The com-
tronic switch means associated with said ponents of the illustrated circuit
are so di-  additional capacitor, and responsive to said mensioned that
with a slo  voltage in-  control signal to effect or prevent connec- 45
crease as a  result of weak illumination of  tion of the additional
capacitor with the 110 the phototransistor 21 by  ight reflected  flash
tube, an integration capacitor connec- from  the subject, this triggeing
operation  ted with the switch means and chargeable 



takes place prior to the   ignition of the  at a fixed rate, a short
circuiting device quenching valve 17.                        connected with
the flash tube for extinguish- 50    A  third  thyristor 31 is connected in
ing the same and an integration circuit 115 parallel with the capacitor 2 .
When the  chargeable by said signal so as to trigger  - photo-transistor
21, being brightly illumi-  the short circuiting device when a predeter-
nated, charges up the integration capacitor  mined threshold is reached
across the inte- 23 with a very high curren, the voltage  gration circuit,
wherein to effect connection 55 change through the integratio  capacitor 23
of the additional capacitor with the flash 120 becomes so great that it
transmitted  tube a first switch of the switch means is through the
coupling capaci or 32- to the  triggered when a predetermined threshold
trigger connection of theth  istor 31.The  voltage is reached by the
integration capa- more rapidly  the voltage change via  the  citor and
wherein to prevent connection of 60  integration capacitor 23 t     place,
the  the additional capacitor with the flash dis- 125 greater will be the
voltage   pulse in the  charge tube a second switch of said switch trigger
connection of the thyristor 31, so means is triggered by the control signal
via that this latter   is triggered thus discharg-  the integration circuit
of the flash tube short ing the capacitor 29, as a result of which
circuiting device and a differentiation capa- 65 th
be triggered  citor, to short circuit the integration capa- 130    2
1,381,995                2 a primary flash ignition circuit comprising  by
the capacitor 29. In this case, there- a capacitor 12, and a primary
winding 13  fore, the capacitor 3 remains inoperative. of an ignition
transformer of the capacitor  If, therefore, a great deal of light reaches
actuating valve 14. A  secondary winding  the photo-transistor 21, so that
the charg- 5  15 of the quenching transformer is connec-  ing of the
capacitor I will certainly be suffi- 70 ted with an electrode 16 of a
quenching  cient to produce the necessary quantity of valve 17 and a
secondary winding 18 of the  light, the actuation of the capacitor 3 is
ignition  transformer connected with  the  thus prevented. primary flash
ignition circuit, which wind-    An additional interlocking system is also
10 ing 18 is connected with an electrode 19  provided, in that the gate or
trigger elec- 75 of the actuating valve 14.                trode of the
thyristor 31 is connected to When the flash tube 5 is ignited by means  the
anode circuit of the flash tube via a of electrode 20, a photo-transistor
21 re-  capacitor, a protective resistor 33, a vari- ceives a voltage which
is maintained at 10  able resistor 34 and a small ohmic resis- 15 volts by
a Zener diode 22. The current  tor 35. The resistor 35 is so small that 80
emitted by the photo-transistor is stored  when the flash apparatus is
actuated in the up by an integration circuit comprising  normal manner no
appreciable voltage oc- capacitors 23, 25, 26 and a resistor 24 so  curs.
Not until the quenching takes place, that when a bias voltage, selectable
by the  when a multiple of the flash current flows 20  potentiometer 10 is
reached, an ignition  through the quenching valve 17, will the  85
thyristor 27 connected in parallel with the  voltage in the resistor 35
become so great capacitor 8 and winding 9 is triggered so  that the
thyristor 31 is thus triggered. This that the quenching valve 17 is
ignited. The  ensures that the capacitor 3 will not be discharge of the
storage capacitor 1 is thus  rendered operative during or immediately 25
terminated by a short circuit and the flash  after the quenching process.
This is an  90 tube 5 is extinguished. Apart from the use  additional
safety measure. of the photo-transistor 21 this quenching    It will be
obvious that the system  can circuit corresponds to the customary struc-
also be designed for the inclusion of fur- ture.
ther additional storage capacitors. 30    Across the primary flash ignition
circuit                                          95 comprising capacitor 12
and winding 13 of    WHAT WE CLAIM  IS: - the actuating valve 14, is
provided a fur- ther thyristor 28 which can be triggered by    1. An
electronic flash apparatus includ- the slow voltage increase across
capacitor  ing a single flash tube, a main capacitor 



35 29 or resistor 30. When the thyristor 28  and an additional capacitor
arranged to be 100 is in its conductive state the capacitor 12
automatically connected into a circuit with discharges across the primary
winding 13, the flash tube for determining the luminous so that the
actuating valve 14 is ignited  intensity of the flash, photoelectric
control via the secondary winding 18 of the igni-  means for detecting the
luminous intensity 40  tion transformer, as a result of which the  of the
flash reflected back by the subject 105 additional storage capacitor 3 is
connected  and for providing a control signal, elec- in parallel with the
flash tube 5. The com-  tronic switch means associated with said ponents of
the illustrated circuit are so di-  additional capacitor, and responsive to
said mensioned that with a slow  voltage in-  control signal to effect or
prevent connec- 45 crease as a result of weak illumination of  tion of the
additional capacitor with the 110 the phototransistor 21 by light reflected
flash tube, an integration capacitor connec- from  the subject, this
triggering operation  ted with the switch means and chargeable takes place
prior to the ignition of the  at a fixed rate, a short circuiting device
quenching valve 17.                       connected with the flash tube for
extinguish- 50 -  A  third thyristor 31 is connected in  ing the same and
an integration circuit 115 parallel with the capacitor 29. When the
chargeable by said signal so as to trigger photo-transistor 21, being
brightly illumi-  the short circuiting device when a predeter- nated,
charges up the integration capacitor  mined threshold is reached across the
inte- 23 with a very high current, the voltage  gration circuit, wherein to
effect connection 55 change through the integration capacitor 23  of the
additional capacitor with the flash 120 becomes so great that it is
transmitted  tube a first switch of the switch means is through the
coupling capacitor 32 to the  triggered when a predetermined threshold
trigger connection of the thyristor 31. The  voltage is reached by the
integration capa- more rapidly the voltage change via the  citor and
wherein to prevent connection of 60 integration capacitor 23 takes place,
the  the additional capacitor with the flash dis- 125 greater will be the
voltage impulse in the  charge tube a second switch of said switch triger
connection of the thyristor 31, so means is triggered by the control signal
via that this latter is triggered, thus discharg-  the integration circuit
of the flash tube short ing the capacitor 29, as a result of which
circuiting device and a differentiation capa- 65 the thyristor 28 can no
longer be triggered  citor, to short circuit the integration capa- 130    3
1,381,995                                        3 : citor, thereby to
determine the luminous in-  1 and 2, wherein the first and second tensity
of the flash discharge in accordance  switches of the electronic switch
means each with a preset threshold value of the lumin-  comprises a
thyristor.                   15 ous intensity.
4. An apparatus, substantially as des- 5    2. An apparatus as claimed in
Claim 1,  cribed herein with reference to, and as illus- wherein the gate
electrode of the second  trated by, the accompanying drawings. electronic
switch is additionally coupled to the anode circuit of the flash tube so
that          For the Applicants: it does not ignite on ignition of the
flash    MATTHEWS, HADDAN & CO., 10 tube but does ignite when the
short-circuit-        Chartered, Patent Agents, ing element is ignited.
33 Elmfield Road, 3. An apparatus as claimed in Claim             Bromley,
Kent, BR1 1SU. Printed for Her Majesty's Stationery Office by Burgess & Son
(Abingdon), Ltd.-1975. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A lAY from which copies may be obtained.    


