5 1,213, 617
5 voltage. The control signal is thus short- capacitors,
thyristors are pro- 65 circuited and bhecomes inaperative \Wepn the vided

and wherein

and arranged to control the ignition cir- generator 160 supplies positive
signals in cuits, which are continuously ignited in turn succession to the
thyristor, the grid transistors by an_ ignition inpulse distributor in a
ring 5 190, 191 and 1192 can at the sane time be selector circuit system
known in itself. blocked in succession, in that thg voltage, 8.

di scharge flash tubdPABRNENSPECIFICATIO
i mpul ses, dr@ps -claimed in-claim?7, having an inpul se gener-
to zero or 4 negative val BWRAWINGS/AE Ped in series in f
igni- The tra:s(zé)t pplipatorNe 4184489 | sDHRiisd B Jow 1063,

10 and t he Why@ilsEuiventienAnpliatioadNonP 162233.Can be :
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cl ai med] i-n dThi @BBGermey(BTh the thyristors are 75 connect é
use of Jan i ¢M t 3EnCoomsntighyyPlicagionNoAP 1 22/385.9 ,
di stri but or ,»=t o(33aFitkd 7 Fghull%8ingener at or by 1. A discharge fl a% N
arrangenent, pa3) Guwat{DIThe said thyristors are ignited in sSINEaBo R~
ticularly for plist GonpqSpecifratioppeidished 250Mqeri980  sion and in a pre-deternined
sequence when 181) Intgnadongl Qassificadon GOB bflI5L0Sh units with their owmn it is

act uat ed. (52) Index at acceptance 80 ignition circuits and an ignition

I mpul se 10. A di sehanHe 1K aXy t ube arrangenent as generator for

conti nuous successi VHi ghiZBfon clainmed in claim8 or 9, wherein inpul se

con- of the flash units '&@@E@‘%M%ﬁﬁﬁﬁ%@%@%ﬁﬁ?ftlﬁgtwteﬁg .t he

| mpul se generator and all

thyristors are qofnecyed fnfs CYMORerere, | TRMSE REQHEARIE v Haikhal! ed by

an in- 45

t of (W) el 213'?6 17

at the base

T |
W

transi SAbHYH GormaifBaty Caorate) @RI 0 Ipgkt

ing as ROLLEI-WERKE FRANKE & HEIDECKE,
of 196 Salzdahlumerstrasse, Braunschweig,
Germany, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it is
to be performed, to be particularly described

- in and by the.following statement:—
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- The present invention relates to a discharge
flash-tube arrangement, particularly for tak-
ing photographs and for adapting the light
output to the requirements arising in each
case, : .

. This has hitherto been done by means of
apparatus in which the light output could be
adjusted. This enabled it to be adjusted to
the prospective requirements and a waste of
energy to be to some extent avoided, but
this system' did not enable the light to be
regulated automatically.

- It has therefore been suggested that the
discharge of a flash tube be controlled by
short-circuiting the flash tube at the required
moment, this being done by igniting a
second flash tube which is connected in paral-
lel with the said tube and which, when
ignited, has a far lower resistance than that

- of said' tube in its ignited state. This short

circuiting can be brought about by an elec-
tronic time switch or by measuring, by photo-
electric means, the. light reflected from the
subject, during the discharge of the flash tube.

- As- the said discharge generates alternating

light, this proves an easy means of ensuring
that the measurement takes place independ-
ently of the other surrounding light, i.e. is
insensitive to daylight.

- The full power for which the apparatus is
designed, however, is then consumed on each
flash operation, as that part of the power which
is not required is destroyed on each “take”.
- -According to the present invention there is

[Price 5s. 04, (25p)]

Yol Photo@iaphic purposes, com-
prising a plurality of flash units with their
own ignition circuits and an ignition impulse
generator for continuous successive ignition
of the flash units in accordance with a periodic-
ally repeated impulse programme, wherein the
impulse programme is controlled by an in-
trinsically known integrating photo-electric
luminous-density measuring system for the
flashlight - reflected from the subject, this
measuting system interrupting the ignition im-
pulse sequence when a certain preselected
threshold valve is reached.
. Preferably the arrangement is used in con-
nection with -an intrinsicdlly known integrat-
ing photo-electric light-density measuring
system for the light reflected from the sub-
ject, this system interrupting the ignition im-
pulse sequence when a certain selectable. thres-
hold value is reached. ' .
Two flash units of the same power or a
number of flash units of equal or graduated

- power may be combined together, either as

individual units or in one and the same appar-
atus. = .
The advantage of this system may be that
the number of flashes obtainable with a bat-
tery charge is increased to that extent to which
the proportion: of close-ups. predominates
numerically, Or for one and the same per-
formance (number of flashes) the apparatus
can be used in conjunction with smaller and
lighter batteries; alternatively, the maximum
light performance of the apparatus can be
considerably .increased, maintaining the pre-
sent dimensions. The extfa expenditure in-
volved, for the switching components re-
quired, on the other hand, is reduced.
Constructional embodiments of the present
invention will now be described, by way of
example with reference to the accompanying
drawings, wherein: — '
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trinsically known integrating photo-electric

reached, is rendered

conductive by a threshold [ um nous-density measuring system for the

t he subj ect,
measuring systeminterrupting the ignition im
being passed 25 pulse sequence when a certain presel ectabl e
90 threshold value is reached. :

ashlight reflected from
of the thyristors with a negative bias voltage,
prevented the inpulse from
t hr ough.
11 A dlscharge flash

this
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. Fig. 10 shows an arrangement based on Fig.
In Fig. 1, the main capacitor 1, with a
capacity of a few hundred uF, is connected

" via the diode 2, in the customary manner,

with the main voltage supply, usually a direct-
voltage converter. The capacitor 3, of a few
uF, is connected with the capacitor 1 via
the flash tube 4. The second flash tube 5

I is connected with the capacitor 3. When the
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current supply Is switched on, the capacitor
1, is charged up, the capacitor 3 is without
charge. The ignition of the tubes 4 and 5 is
effected by ignition impulses of the ignition
circyits 6 and 7, which are described farther
on. The process is such that the main storage
capacitor 1 discharges when the flash tube
4 ignites, the capacitor 3 charging up in the
process, until equality of voltage is obtained
between the charging of the capacitor 1 and
that of the capacitor 3. As the voltage of the
two capacitors, at the end of this process, has
been reduced to half the original charging
voltage of the storage capacitor 1, the two
capacitors 1 and 3, at the end of this process,
will each contain only a quarter of the original
charge, since A=U*XC in this formula, A is
stored work, U the voltage and C the capacity
of the capacitor. Half the stored energy has
thus been converted. into light in the flash
tube 4. When the flash tube 5 is then ignited
the capacitor 3 will be discharged and the
fourth part which it contains of the original
itcgclrlumulatlon energy will be converted into
1ght.

Even if the capacity of the capacitor 3 is
just as great as that of the capacitor 1, there-
fore, the flash performance will contmually
decrease as the Succession of the flashes con-
tinues. The number of flashes can only con-
tinue as long as the remaining voltage in the
capacitor 1 exceeds the ignition voltage of

cl ai nahis ca%e @

The storage capacxtor 11, which is connected,
via the diode 12, with the high-tension trans-
former is in parallel with the flash tubes. On
the ignition of the tube 14 the capacitor 18
discharges, the capacitor 13 being at the same

time charged up by the storage capacitor 11.

On the ignition of the tube 15 the capacitor

13 dlscharges, and at the same time the stor-’

age capacitor 11 charges up the capacitor 18.
In this -system, therefore, the loading of both
tubes is effected symmetrically.

If the impulse sequence is to be concen-
trated in a period, of the same order of mag-
nitude as the normal discharge of the stor-
age. capacitor, difficulties arise owing to the

“fact that the ignition capacitors have to be

charged up within very short periods from a
few micro-seconds, which periods are ex-
tended by drop resistors and the efficiency of
the current source. Use is therefore made of
ignition circuits associated with the flash tubes
which are adapted to the purposes in view and
which are free of the disadvantages described.

‘One constructional version is shown in Fig.
4. A storage capacitor 21 is charged up via
the diode 22, Its capacity can be made great
enough to ensure that it will be sufficient for
the total ignition impulse sequence. The charg-
ing is effected before the commencement of
the flash, so that sufficient time is available
to completely charge the storage capacitor.
The actual ignition capacitor 23 can be
charged up in a very short time via the
thyristor 24 and the ignition transformer 25:
In this process a high~tension impulse occurs
on the high-tension side of the transformer
25. 'When the ignition capacitor 23 -is fully
charged up, the thyristor 24 is extinguished.
The ignition capacitor' 23 can now be dis-
charged via the thyristor 26 and the trans-
former 27, in which process a high-tension
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of the first storage capacitor to the first and/

manner, each b
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provided with its own or second further capacitors is dependent up-
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and are accommo
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i npul sg¢ generated by an integrati n;gzm,bgt 0- each ignition circuit copnprises

t ranstormers—etrectricumous: aensuy TETET Ib Conveyea 50 WthTwo
thyrlstofgnr@bmemeuthense@e@msdet@ r & univipratreimpolsre csg) act
the 'gm*gg Bty kbt TAL A vﬂ,&*"%ﬁ@é‘f‘ﬁ%’“ sﬁ,ﬁ‘%
sequence 24 Qodi e b i o GOte iR Qbihpir&ied &P ChidhATi6

n| ti on dcsealtmdrvalms trallirgithdndl e ting, nastdcmredm rcuits capaC| to
pI’OVI ded %‘f‘ f insta tf Ff:g stheffﬂib&e@ deﬂcnlzeéneﬁre
{ranst or @ mﬁf R S RS & e
arqangenem%‘ﬁg 2m@m+SeE&ﬁNh

-claimed in claim

erruptlng
i mpul se

in an
r s
h

cl ai m 18 widingeitre g hetlmemtor ahe intripsically 2 Gake ohtlarmi, Itherrgspechtc natwhavsb@n ST

sistors f
arrangemne
claim 5,

means clépac?ﬁ; oF shoys mawwe@tveyoq, rin

a way tha

I mpul se i g @k
arrangerremlte asondagnmonoéapdcha- smeamcbum ahicedgre
sapie gpmbers| intthe wiits peygon ) &

&‘%M;éf Hfash Hebet argélsﬁi%
i NSjoS Rish 9
DR SRR pl e O e o

I gni tion GhifsCdié btiwh i® Wi

claim #0
ignited p

arg angejre

35

45

50

B 55.

-6_5-'

ICC men

owpwete
B lﬂﬁg, é‘g‘

N r-

‘g%lsh Eigagipntﬁf‘% Lﬁqﬁfﬁ% %ﬁﬁi‘ﬁ; n“f‘ﬁ'?

eﬁlﬁlse gxaﬂ offi @ﬂlb'éllﬁﬁted pi C -gbﬂaraﬁﬂdlﬁl) ®heh Nhel | S@acge D@l akor ,

iti

T S il B TR
hergi
=Y =aly

:umu (1

€619Vt the et
frgs.sub-

A number of equivalent flash units are pro-
vided, having -their own - flash tubes, flash
capacitors and jgnition circuits, the flash tubes
41, 42, 43 the flash capacitors 44, 45, 46 and
the ignition circuits, 47, 48, 49. The capacitors

44, 45, 46 are charged up by the battery

50, via the direct-voltage tra_nsfcrmers 5 1
and the diodes 52, 53, 54. The ignition cir-
cuits 47, 48, 49, are controlled through the
thynstors 55, 56 '57, which are connected
with the ignition 1mpulse distributor 58, which
consists of a ring selector circuit of a kind
already known in itself. By each contact pro-
duced by the synchro-contact 59 the ignition
impulse is passed on to the next flash unit,
so that the flash units are individually ignited
in tun_and continuously. By short-circuiting
the ignition impulse distributor 58 it is also
possible for all the flash tubes, if necessary,
to be ignited simultaneously.

While in the case of the two-tube arrange-
ment shown in Figs. 1 and 2 the sum of the
separate flashes is obtained from the capacity
of the capacitor 1, 11, the version shown in
Fig. 6 leads to the addition of the full in-
dividual flash outputs, in accordance with the
sum of the capacities. of the capacitors 44,
45, 46. As the cycle can occur a number
of times iit succession, a multlple of this out~
put is available, if the direct-voltage converter
is of the required efficiency, and if the time
sequence  of the flashes is appropriately
adapted. It may be advisable to provide each
flash tube part w1th its own converter, as in
the version shown in Fig. 8. |

~To produce an impulse sequence, the con-
tact 59 can be replaced by an impulse gener-
ator 60, with an opérating contact 61. This
unpulse generator 60 may consist, for example,
of a number of univibrators, which are-con-
nected .in such a way that the rear flank of
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of separate transformers for the respective

flash tube circuits a graduation of the voltage -

is likewise possible. The .guadratic gradua-
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tion enables the ﬂlummatxon to be advantage-

ously adapted to the various different dis-
tances of subject, as the higher powers are
only required in the case of greater distances
and increase with the square of the distance.
By slightly advancing the ignition of the res-
pective stages, by comparison with the number
of stages required according to measurement,
it is possible to ensure that the ignition will
not be inadequate at any pomt ovér the entire
range. The ignition circuits 147, 148, 149
of the flash tubes 141, 142, 143 can be actu-
ated by the thynstors 155, 156, 157. When

- the contact 161 is actuated, the impulse gener-

ator 160 is set in operation, and this emits a

95.
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sequence of (in the present case) three pos1-,

tive impulses, which. in succession and via
the capacitors 162, 163, 164 control the thyris-
tors 155, 156 and 157 and thus the relevant
ignition circuits 147, 148, 149. The impulse

110

generator may consist, for example, of three

univibrators, in which case the first univibrator
in the known manner, actuates the next uni-
vibrator by the rear flank of the resuitant
impulse, after it has been set in operation,
and so. forth. The retardation can be indivi-
dually adapted to the duration of the flash,
particularly, when different flash units are
employed. The thyristors 155, 156, 157 how-
ever, can only be set in operation it the tran-
sistor 165 is blocked, which is the case as
long as the exposure has not yet reached
the preselected level. For this purpose, 2
photo-electric light-transformer 166 is pro-
vided, which measures the light of the flash
tubes 141, 142, 143, which is reflected from
the subject. This measurement is integrated
over time by an integrating device 167, and
is conveyed, after being amplified by an ampli-
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vol tage. The control signal is thus short- capacitors, and wherein
thyristors are pro- 65 circuited and becones i noperative. Wen the vided
and arranged—tocomntTol—theTgnrtTon—crr=—generator—166-suppl i es positive

signals in cuits, which are continuously ignited in turn succession to the-
thyristor, the grid transistor’s by an ignition inmpulse distributor in a
ring 5 190, 191 anc&392 can at the sane tine be 'selector circuit system

known in itself. blocked in succession, in that the voltage, 8. A
di scharge f4 ash tube arrangenent as YDZIﬁ:ﬁHmthe point_of view of the 4
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or each_flash unit a
specxal transformer is provided, 171, 172
and 173 respectively; in addition, the photo-
electric ' measuring- ‘and integrating-device

166, 167 and 168 has been combined to form
one single unit, the semsor 174.

- Fig. 9 shows a flash gun consisting of four
flash units. In this case, the flash units are
constructed in the same manner, each being
provided with a reflector of its own., As the
flash output of the individual unit need not
only amount to a fraction of that of & normal
flashlamp, they can be accommodated in a
gun of which the dimensions need not exceed

those of a normal individual flash gun; this.

applies in particular to the version shown in
Fig. 6, where the total performance may be
subdmded among several complete cycles,

The flash intervals can be kept so short,
with ‘photographic flash apparatus, that they
are imperceptible as such, the individual
flashes appearing as one smgle flash.

The power of the individual flash units can
be as great as desired; for the purpose of more
satisfactory - adaptanon to the power and re-
quirements 'of the individual “takes” it can be

To ensure that no under-exposure occurs at
any point throughout the range, over-exposure
up to one stage has to be accepted

Further according to the invention the ex-
posure is to be accurately adapted to the in-
dividual light requirements, in that when the
required total flash output is reached the dis-

charge of the particular flash unit which has

been ignited is terminated by short-circuiting
the flash unit concerned. In this process, it
is true that the remaining energy, not required,
is lost, but the total energy consumption is
no greater than in the embodiments herein-
before described. In addition, accurate adapta~-
tion to the actual light reqmrmmt of the
individual “take” is ensured.

The further embodiment of the invention is
illustrated in conjunction with a version based
on the system illustrated in Fig. 8. Any parts
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142, 143, can be actuated by the thyristors

155, 156, 157. When the release contact 161
is set in operation, the impulse generator 160

is switched on, and emits a sequence of (in
the present case) three positive impulses, which
actuate the capacitors 162, 163, 164,
thyristors 155, 156, 157 and thus the relevant
ignition circuits 147, 148, 159 in succession.
The thyristors 155, 156, 157 cannot be actu-
ated as long 'as the trangistor 165 is blecked
and the exposure has not yet reached the pre-
selected level. In Fig. 10, the photo-electric
transformer 166, the integrating device 167
and the amplifier 168 have been combined, as
in Fig. 8, and are shown as one single umit,
the sensor 174. A photo-electric light trans-
former 166 measures the light refiected from
the subject. This measurement is conveyed,
as 2 threshold . indicator, to the diode 169,
via an integrating device 167 and an ampli-
fier 1638, As soon as the threshold value 'is
reached, the transistor 165 receives a- positive
impulse and thus becomes conductive. The
control grids of the thyristors 155, 156, 157,
are thus supplied with a negative bias voltage;

those thyristors which have up to that moment.

not yet been ignited can then no longer be
influenced by the impulse generator 160. A
potentiometer 170 connected between the
amplifier 168 and the diode 169 serves to set
the film speed. -

Parallel to each flash tube 141 142, 143
are the tubes 181, 182 and 183 respectwely,
which can be 1gmted by the ignition circuits

184, 185 and 186 respectively. These ignition -

circuits are actuated by the thyristors 187,
188, 189.

“To ensure that only that. switch tube 181,
182 or 183 can still be ignited which is associ-
ated with the main tube flashing at the
moment, the positive impulse occurring when
the threshold value is.reached is conveyed
by the dlode 169 to-the thyristors 187, 188,
189. This is prevented by the normally con-
ductive transistors 190, 191, 192 which are
coupled to the unpulse generator in such a
way that the bases normally have. positive

the .
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cted in series and are connected in paral-
lel with a first storage capacitor, and of which
tubes at least one is connected parallel with
a first further capacitor of which the capacity
corresponds to the individual flash output.

3. A discharge flash tbe arrangement as
claimed in claim 2, wherein a second further
capacitor  in series with said first further
capacitor is provided and these capacitors are
arranged whereby each one is in parallel with
a different one of said two flash tubes.

4. A discharge flash tube arrangement as
claimed in claim 3, wherein the capacity ratio
of the first storage capamtor to the first and/
or second further capacitors is dependent up-
on the number of desired separate flashes per
storage capacitor charge.

5. A discharge flash tube arrangement as
claimed in any one of claims 1 to 4, wherein
each ignition circuit comprises transformers
with two thyristors connected in series to form
two transformer-thyristor series with a second
storage capacitor and wherein an ignition
capacitor is provided and connected in paral-
lel to each transformer-thynstor series and an
impulse pick-up is provided for altemately
controlling the thyristors.

6. A discharge flash tube arrangement as
claimed in claim 5, wherein an ignition
capacitor is connected in parallel with each
transformer-thyristor series.

7. A discharge flash tube arrangement as
claimed in claim 1, having a plurality of com-
plete flash units, consisting of flash tubes and
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12. A discharge flash tube arrangement as
claimed in any one of claims 7 to 11, wherein
a special direct-voltage transformer is prov:ded
for each flash unit,

13. A discharge flash tube arrangement as
claimed in any one of claims 7 to 12, where-
in the performance of the flash tubes and their
capacitors considered in respect of their igni-
tion sequence, is graduated in a geometrical
series, preferably quadratic.

14. A discharge flash tube arrangement as
claimed in any one of claims 1 to 13, wherein
the flash tubes are constructed in the same
manner, each being provided w1th its own
reflector, and are accommodated in one com-
mon flash-gun,

15. A d1scharge flash tube arrangement as
claimed in claim 1, wherein the threshold
impulse generated by an integrating photo-
electric lummous-densny meter is conveyed
to the generator for interrupting the ignition
impulse sequence and to quenching tubes con-
nected in parallel with the ignition circuits
of the flash tubes.

16. A discharge flash tube arrangement as
cla1med in claun 15 wherein the control tran-
sistors for the ignition of the quenching tubes
are connected in front of a threshold impulse
pick-up and the impulse generator, by means
of transistors in such a way that the switching
impulse is only conveyed to the ignition cir-
cuit of the quenching tube-of the particular
flash tube as the case may be which is ignited
at the time,

17. A discharge flash tube arrangement sub-
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claimed in any one of clains 1 to

4. A discharge flash tube arrangenent as
the flash tubes

13, wherein claimed in claim3, wherein the capacity ratio
are constructed in the sane-
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pulse sequence when a certain preselectable
threshold value is reached,

2. A discharge flash tube arrangement as
claimed in claim 1, wherein each flash unit

is provided with two flash tubes which are’

connected in series and are connected in paral-
lel with a first storage capacitor, and of which
tubes at least one is connected parallel with
a first further capacitor of which the capacity
corresponds to the individual flash output.

3. A discharge flash tube arrangement as
claimed in claim 2, wherein a second further
capacitor
capacitor is provided and these capacitors are
arranged whereby each one is in parallel with
a different one of said two flash tubes.

4. A discharge flash tube arrangement as
claimed in claim 3, wherein the capacity ratio
of the first storage capacitor to the first and/
or second further capacitors is dependent up-
on the number of desired separate flashes per
storage capacitor charge.

5. A discharge flash tube arrangement as
claimed in any one of claims 1 to 4, wherein
each ignition circuit comprises transformers
with two thyristors connected in series to form
two transformer-thyristor series with a_second
storage capacitor and wherein an ignition
capacitor is provided and connected in paral-
lel to each transformer-thyristor series and an
impulse pick-up is provided for alternately
controlling the thyristors.

6. A discharge flash tube arrangement as
claimed in claim 5, wherem an iguition
capacitor is connected in parallel with each
transformes-thyristor series.

7. A discharge flash tube arrangement as
claimed in claim 1, having a plurality of com-
plete flash umts, conmstmg of flash tubes and
said ignition circuits provided with storage

in series with said first further

tor, gnd
gzé tl'l’yﬂtors with ‘g.ﬂgg';:t%% g?as voltage,

preventcd the impulse from being passed
through.

11. A discharge flash tube arrangement as
claimed in claim 1, having a photo-electric
light transformer, for measuring the light
reflected from the subject.

12. A discharge flash tube arrangement as
claimed in any one of claims 7 to 11, wherein
a special direct-voltage transformer is pmwded
for each flash unit.

13. A discharge flash tube arrangement as
claimed in any one of claims 7 to 12, where-
in the performance of the flash tubes and their
capacitors considered in respect of their igni-
tion sequence, is graduated in a geometrical
series, preferably quadratic.

14. A discharge flash tube arrangement as
claimed in any one of claims 1 to 13, wherein
the flash tubes are conmstructed in the same
manner, each being provided with its own:
reflector, and are accommodated in one com-
mon flash-,

15. A dlscharge flash tube arrangement as
claimed in claim 1, wherein the threshold
impulse generated by an integrating photo-
electric luminous-density meter is conveyed
to the generator for interrupting the ignition
impulse sequence and to quenchmg tubes con-~
nected in parallel with the ignition circuits
of the flash tubes.

16. A discharge flash tube .arrangement as
claimed in claim 15 wherein the control tran-
sistors for the ignition of the quenching tubes
are connected in front of a threshold impulse
pick-up and the impulse generator, by means
of transistors in such a way that the sw1tchmg
impulse is only conveyed to the ignition cir-
cuit of the quenching tube of the particular
flash tube as the case may be which is ignited
at the time.

17. A discharge flash tube arrangement sub-
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plete flash units, consisting of flash tubes and at the tine. said
ignition circuits provided with storage 17. A discharge flash tube

ar r angenent—sub- stantially as described herein with reference Far
the Applicants, to any one of the enbodi nents shown in the MATTHEWS,
HADDAN & CO., acconpapyi ng draw ngs.
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