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ELECTRONIC FLASH LIGHTING SYSTEM

Jean Emilien Chauvineau, Rue Charles Lecocq (Seine et

Oise), Lozere, France, assignor to F. Alexander, New
York, N.Y. | | |

Filed Oct, 25, 1957, Ser. No. 692,351
6 Claims. (CL 315—241)

The present invention relates to electronic flash light-
ing systems and a method of operating the same, more

particularly, to flash lighting systems for use in high
speed flash photography, motion picture photography,

__5
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light signaling, stroboscopes, marine or land beacons and -

other uses and applications, where a high intensity and
ceasily controllable light source is required. "~

20

Conventional high intensity electronic flash lights es- .

.sentially comprise a gaseous discharge tube consisting
.of a glass envelope filled with a suitable rarefied gas or
‘mixture of gases, such as argon, neon, crypton, xenon,
etc. at a suitable pressure, and a pair of main discharge
.electrodes providing an ionic or gaseous discharge path
‘within said tube.

«cathode or electron e __
.coated with a suitable electronically active material 1o

emit electrons under the effect of the negative voltage

.gradient, upon application of a suitable direct current -

.operating voltage to the tube, while the other electrode
.constitutes the anode or electron collecting element well
known to and understood by those skilled in the art.
~ Gas discharge devices including flash tubes normally
present a high impedance to the passage of an electric

One of said electrodes constituting the
issive element consists of or 1s

30

35

current and, in fact, such tubes may be regarded as a

current interrupter or insulator under ordinary condi-

tions. If, however, a potential difference or voltage of a
sufficiently high wvalue, that is, exceeding the ionization
or breakdown potential of the tube, is applied to the
tube, the impedance of the tube changes suddenly to a
wvery low value. This, in turn, may cause a considerable
current flow in the form of a high intensity low voltage
arc through the tube accompanied by a light flash hav-
ing an intensity and spectral composition depending upon

the nature, pressure and other characteristics of the gas

.and design features of the tube.

This sudden change of the tube from an insulator to
an extremely low impedance is the result of the cumu-
lative ionization of the gas molecules by the free elec-
trons being accelerated in the direction from the cathode
towards the anode and producing an ever increasing num-
ber of new ionizing electrons upon collision with the gas
molecules, provided the applied voltage has a certain
minimum, known as the critical or ionization voitage of
the tube. ,

Instead of varying
voltage, the latter may have a fixed value below the ion-
izing or breakdown point of the tube, while the ioniza-
tion and ignition of the tube is effected by means of an
ionization or triggering potential applied to a suitable
auxiliary or starting electrode. The latter may be ap-
plied either to the outside of the tube wall, in the form
of a coiled wire, metal coating or the like, or interposed

in the discharge path in the form of a starting grid or

the like, in a manner well known in the art.

Ordinarily, a tube of the above type would be de-

stroyed by the intense breakdown (short-circuit) current,
unless it were protected by a series or limiting imped-
ance, if the operating voltage is applied over an extend-

the main operating or discharge
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ed period, or unless the amount of the operating or dis-
charge energy is limited, such as when supplied by the
charge or energy stored in an electrical capacitor. In
the case of a conventional capacitor type flash discharge,
the instantaneous current, although of very short dura-

‘tion, reaches a considerable peak value, to resuit in an

intense light flash of short duration. © N
Capacitor type electronic flash discharge tubes have
great advantages and desirable features, foremost among
which is the fact that the instantaneous current or light
flash can be produced efficiently and reliably if the du-
ration or flash period is relatively short, say about one
millisecond or less, as used for high speed flash photog-
raphy and similar applications. On the other hand, if
a relatively stronger light source is required or if the -
flash duration is to be increased appreciably, such as,
for instance, for use in light signaling, beacon lights, efc.,
the storage capacitors and accessory equipment, such as
the rectifier power supply etc., will assume such dimen-
sions and bulk as to render the use of this type of dis-

charge device uneconomical, if not prohibitive, for a -

great many uses and practical applications.
The reason for these limitations and shortcomings of
the conventional capacitor type electronic flash lights 1s .
the fact that the total electric energy converted into light
energy in the flash discharge must be stored by the ca-
pacitor, that is, the capacitor must have a dimension

and operating voltage sufficient to handle the total out-

put energy of the flash, whereby to greatly limit the po-
tentialities and flexibility of the conventional capacitor
type flash, both with regard to power output as well as. -
duration of the flash. - | o -
Accordingly, an important object of the present in-
vention is the provision of an improved flash lighting sys-
tem for producing light of high intensity and/or dura-
ton, utilizing a flash discharge tube as a light source,
which substantially overcomes the above and related
drawbacks and difficulties inherent in the conventional
capacitor type electronic flash devices heretofore known
Che o T e SR
Another object of the invention is the provision of a
flash lighting system comprising a capacitor controlled
ionic flash tube combined with means for direct energi-
zation of the tube from a suitable power source, to both
increase or control the total light output and/or to €x-

tend the length or duration of the flash produced.

A more specific object of the invention is the provision
of a capacitor type ionic flash lighting system including
means to increase both the power and/or duration of the
light flash beyond the limit determined by the size of or
energy of the storage capacitor. o

Another object of the invention is the provision of a
readily controllable high intensity light source utilizing ;
an ionic flash discharge tube operated intermittently at
a sufficiently high repetition frequency, to provide a prac-
tically continuous high intensity light output. B

Other objects and novel aspects of the invention iwill’__.

become more apparent from the following detailed de-
scription of a few practical embodiments thereof taken
in reference to the accompanying drawings forming part
of this specification and wherein: o -
Fig. 1 is a basic circuit diagram of a conventional ca-
pacitor type flash lighting system, known in the art of:
flash photography, stroboscopes and the like; o
Fig. 2 is a graph explanatory of the function and op- -
eration of the invention; . o
Fig. 3 is a circuit diagram of an A.C.-operated flash .
lighting system embodying the principles of the inven- -
Figs. 4 and 5 are further graphs explanatory of the - -
function of Fig. 3; | - -
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Fig. 6 is a circuit diagr

signed for producing a practically uniform high intensity

light output during pmlonged and readily cantmllable |

time periods;

Figs. 7 and 8 are graphs explanatory of the fllllCthIl_.

and 0parat10n of Fig. 6;
Fig. 9 is a circuit dmgram showmg yet another I'.IJOdl-

fication of an A.C.-operated flash lighting system accord-._
10

ing to Fig. 3;
Fig. 10 is a basic diagram of a D.C. oparated flash

lighting system embodying the prlnc',lples of the inven-
tion;

Fig. 11 is a more detailed circuit dlagram of a system_.
according to Fig. 10 especially, though not limitatively,

suitable as a Ilghtwelght emergency light beacon combined
with a distress signal radio transmitter; and

am showing a modification of
a flash lighting system according to the invention, de-

15

Figs. 12 and 13 are graphs explanatory of thé functmn |

and operation of Figs. 10 and 11.

Like reference characters identify like parts through-
out the different views of the drawmgs

With the foregoing ob]ects in view, the invention in-

volves generally the provision of a suitable power .or

20

operating voltage source, such as a battery, D.C. gen-

erator or alternating current generator or network con-
nected to a storage capacitor of relatively low capacitance,

compared with the storage capacitor of a conventional

25

capamtor type flash lighting system, said capacitor being,
in turn, shunted by a rarefied gas flash discharge tube of -

the type described above.

30

In place of the usnal current limiting impedance, there

is connected in series with the operating source and flash

discharge tube, according to one embodiment of the in-

vention, an auxiliary gas discharge or switching tube act-

Ing as a periodic mterrupter and being controlled by a
source of highly peaked ionizing voltage pulses, which

latter may be further applied to or serve to penodlcally.
As a result, the im-

ionize the flash discharge tube.
pedance of said switching tube varies alternately be-

tween relatively low and hlgh values at the rhythm of
and in synchronism with the ionizing voltage pulses, in

30
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such a manner as to cause the latter to be applied in-
termittently to said flash tube during the low impedance
periods of said switching tube, on the one hand, and.to .

provide high impedance periods, to result in ready ex-

45

tinction of the tube during the spacing intervals between

the ionizing pulses.

The capacitor acting as a stablhzmg means is charged-__;__
intermittently by the operatmg source until assuming a

charging voltage to enable the ionizing voltage pulses
to initiate the breakdown of the flash discharge tube.
Since the latter is connected during the dlscharga periods
to the operating source without a high series lmpedance
due to the action of the switching tube, the major por-
tion of the power for the light flash will be directly sup-

plied from said source, while an excessive discharge

current is prevented as a result of the intermittent oper-
ation or periodic extinction of the discharge, in a manner

further understood from the following.

The storage capacitor in a system according to the
invention supplies only a relatively small fraction of
the total power or energy converted into light by the
gas discharge, and among other functions, serves to con-

90
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trol the initiation of the dlscharge flashes and to sta-

bilize the operation of the system, in such a manner as
to enable a reliable and effective control of both the
intensity and duration of the flash dlscharge As a re-

Rib

sult, the system becomes suited for an increasing number

of practical applications, such as for 0pt1cal SIgnalmg,
light beacons and the like.

70
Referring more particularly to Fig. 1, there 1s. shown

a basic diagram of a conventional capacitor type flash
discharge system as used in high:speed flash photegraphy -
and for similar applications, compnsmg a direct current -

high voltage power source 10, such as a

‘battery or recti-

75

4
fier power supply, connected to a storage capacitor 11 -
through a series of limiting impedance, such as a high
ohmic resistor 12. As a result, the capacitor 11 will be
charged gradually according to an exponential charging
curve to the full operating voltage of the source 10 which
has a value below the ionizing or breakdown potential
of the flash tube 13 connected across said capacitor, the
total charge E of the capacitor being determined by the
equation E==1%2. CV?2, wherein C represents the electric
capacitance and V represents the voltage of the source 19.

In order to start or initiate the flash discharge there
is further provided a starting or trigger circuit connected
across the capacitor 11 and comprising a resistance 17
and relatively small capacitor 18 in series. As a result,
a charge will be stored in the capacitor 18, which upon
momentarily closing of the switch 20 discharges suddenly
through the primary of a trigger transformer 21, whereby
to cause a high voltage surge to be induced in the trans-
former secondary and tfo be applied to the starting elec-
trode 16 of the tube 13 having a cathode 14 and anode
15.. As aresult, the gas within the tube becomes ionized
to an extent to reduce the impedance of the tube to an
extremely low value and to cause the storage capacitor
11 to be discharged through the tube in the form of a
short and high peaked luminous flash. At the same time,
the limiting resistance 12 prevents a direct short-circuit
current from the source or battery 10 through the tube
13, thus preventing destruction of the tube and other
parts of the circuit. Only after the capacitor 11 has
again been charged by the source 10 will the system be
ready for producing a new discharge flash upon closing
the switch 20, in a manner well known to and under-
stood by those skilled in the art.

While capacitor discharge systems of this type have
been found to have many uses where a relatively short
flash of limited power is required, such as in high speed
photography, stroboscopic applications, etc., the device
becomes more and more bulky and inconvenient to han-
dle, as well as expensive, in light signaling, flashing light |
beacons and similar applications. The main reason for
the disadvantages and shortcomings of the conventional
capacitor type flash system, according to Fig. 1, lies in
their. basic operation and requirement that the total elec-
trical energy converted into light must be stored in the
capacitor 11, thus necessitating the use of bulky capacitor
units and/or high operating voltages as the demand for
greater power or light output and flash duration increases.

Referring to Fig. 3, there is shown a circuit diagram
of an A.C.-operated flash lighting system according to
the. invention producing light flashes of increased inten-
sity and/or duration and utilizing in part the energy
stored in a capacttor and in part energy directly supplied
from an operating or power source 22. The latter, which
may be.a 60 cycle power line or network, feeds a pair of

transformers 25 and 26 which serve to supply operating

voltage to both the ionizing pulse generator 27 and the
flash fube 13, respectively, the latter being shunted by
stabilizing a capacitor 30. Connected between the trans-
former 22 and a capacitor 30 is an electronic switch in the
form of a gas discharge tube 28 having a pair of main
electrodes and an auxiliary or starting electrode 29.

The ionizing pulse voltage generator may be of any su1t-
able type, and, 1n the example shown, comprises a screen
grid vacuum tube 27 having its anode energized by the
source 22 through the supply transformer 25. The grid
of tube 27 is excited or controlled, by way of a grid cou-
pling capacitor 31 and grid leak resistance 32, by a square
wave voltage or series of rectangular voltage pulses p’
obtained, for instance, from a conventional square voltage

generator (not shown) such as a multmbrator, blocking
oscillator, etc. . As a resul_t current pulses will be set up
in the output of the tube during the positive alternations
of the :anode voltage in rapid sequence, resulting in a
storage of magnetic energy in peaking inductance 34 in-
serted in the anode circuit and the generation of induc-
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tive voitage peaks p, Fig. 2, at the instants of céssation of

each anode current pulse or collapse of the magnetic field

of the coil 34. The ionizing voltage pulses which, by

proper design of the peaking coil 34 to have a natural
- frequency equal to the pulse repetition frequency, have a
peak amplitude many times the amplitude of the plate
voltage and serve to control the 1omzatlon of both the
flash tube 13 and the switch tube 28.

In the example shown, the ionizing voltage pulses p,

instead of being directly -applied to the flash tube 13, are

10

impressed upon the separate starting electrode 16 by way

of a current interrupter, such as a rotating cam 33 having

contacts 37 and being driven by a synchronous motor (not

shown) energized by the source or network 22. Simi-

larly, the switch tube 28 has a starting or ionizing elec-
trode 29 excited by the pulses p through a preferably ad-
‘justable coupling capacitor 35. Both the flash tube 13 as

15

well as the switch tube 28 may, however, be directly ex- '
cited by the ionizing pulses, as shown in subsequent fig-

ures. Fig. 2 shows the usual operating characteristic of a

-gaseous discharge tube representing current i as a function

of applied voltage e. The critical or breakdown voltage

is shown at ¢’ coinciding with the bent or point P of the
curve, while e, represents the source voltage and e’ the

-yvoltage of the pulses p.

The operation of the system accordmg to Fig. 3 will

now be described with further reference to Figs. 4 and 3.

Assuming the cam 33 to be designed and/or operated
.50 as to apply a series or train of ionizing pulses p to the
starting electrode 16 of the flash tube 13 during a single
.alternation or half-cycle a of the power supply, such as,
for example during the first, third, fifth, etc. alternation,
:as shown in Fig. 4, the capacitor 30 will be charged dur-
ing the intervening alternations through the tube 28 hav-
ing its impedance reduced to zero by the ionizing pulses p
which are simultaneously applied to the control electrode
29 in synchronism with the control of the flash tube 13.
"The design of the circuit and the amplitude of the operat-
ing voltage are such that the capacitor 30 will be charged
to a voltage sufficiently below the ionizing voltage of the

flash tube 13 to prevent a direct discharge in the absence

©f an ionizing or friggering pulse p.
On the other hand, during the closing of the contacts
37 of the cam 33, the flash tube 13 becomes ionized by

the pulses p simultane-ously with the tube 28, whereby to

cause the capacitor 30 to be discharged and to produce a

series of high intensity luminous flashes through the tube

13. Since the tube 28, being in series with the fube 13
and power source, offers a relatively low impedance dur-
ing the periods Af of the ionizing pulses p, Fig. 2, a sup-
plementary relatively heavy current is caused to flow

20
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directly from the source 22 and transformer 26 through

the flash tube 13, resulting in an increase of both the light
output as well as an increase of the flash duration, as

shown in Fig. 4. In the latter, f* represents the peak or.
discharge component resulting from the capacitor charge

iCV2/2 and f indicates the energy component directly sup-
plied by the power source and being equal to V3/Z,
where Z is the impedance of the circuit. |

There is thus provided by the invention a luminous flash
discharge system enabling the production of single flashes
of increased intensity and duration simply and efficiently
by means of a relatively small discharge capacitor, being
practically of the order of about 100 to 150 mfd. and serv-

ing mainly as a means to control and stabilize the opera-

tion of the system.

As is well known, the relatively short life of the con-

ventional capacitor type flash tubes is due primarily to
the molecular disintegration of the electrode material by
the intense instantaneous discharge peaks caused by the
sudden release of the energy stored in the relatively large
oapac:ltors required by the conventiona] systems.
defect is greatly minimized or eliminated by the invention

which utilizes only a relatively small - storage capacitor

oo
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as a .stabﬂizin"g méans with the main discharge enei‘gy
being supplied directly by the power source. |
Instead of the flash discharges being separated by a

single alternation a of the operating voltage, as shown in '

the drawing, Fig. 5, the capacitor 30, by suitable design
of the cam 33, may be charged by a greater number of
intervening alternations, to suit existing conditions and
qumrements
The system according to Fig. 3 may also be operated

to produce a discharge of the tube 13 during each posi-

tive alternation @ of the operating source, to prowde ef-
fective continuous light output composed. of a series of

 discrete short periods or light flashes, that is, 60 flashes

in case of a standard 60-cycle network or operating
source. In this case, the cam 33 may be dispensed with
or designed to close the contacts 37 during each posrtwe
alternation a of the supply current, to produce a series of
discharges of the tube 13 during a desired time period,
by closing a control switch 36 of the ionizing pulse gen-
erator.

The direct discharge component has the further effect
of preventing the capacitor from discharging completely,
in such a manner that during the next following positive

_alternatmn a, the capacitor will again be charged dur-

ing a fraction, say one-third of the next alternation, to
a value sufficient to result in additional flash. dlscharges
during the subsequent alternations having a reduced -
itial discharge peak f”’, Fig. 5, and providing a practical-
ly continuous light output suitable for many practical
uses, such as light signaling, beacon lights, etc. Accord-
ing to a practical example, the full charging voltage V
may be about 1500 to 2000 volts and the reduced charg-
ing voltage V' may be about 500 volts, while the ioniz-
ing peaks p may be from 4000 to 5000 volts at a repe-
tition frequency of 5000 per second and higher. In place

of controlling the total flash duration by starting and

stopping the cam 33, the same effect may be obtained
by controlling the peaked voltage wave generator by op-
eration of the switch 36, or in any other suitable manner.

In other words, since, in the example of Fig. 3, the
maximum flashing rate of the tube 13 of 60 flashes per
second is a substantial submultiple of the repetition fre-
quency of the ionizing or switching pulses p, the tube
13 1s directly 111termlttent1y connected to the source 22
during the conducting periods Af, Fig. 2, of the switch-
ing tube 28, whereby to result in an incremental direct
energy supply to the flash tube 13 from the source 22, in
addition to the energy stored by the capacitor 30. At the .

“same time, the intermittent operation of the switching

tube 28, acting as a protective impedance for the flash
tube 13, prevents a dangerous build-up of the direct
source current to a value liable to damage the tube or
other circuit elements.

Referring to Fig. 6, there is shown a modified system
according to the invention for producing a series of
discharges of equal intensity and length during each alter-
nation a of the operating current. The circuit shown
differs from the circuit of Fig, 3 by the prowvision of a
single transformer 25 supplying operating voltage to both
the ionizing pulse generator 27 and to the flash tube 13.
Furthermore, both the tube 28 and flash tube 13 are
shown to be controlled directly by the ionizing pulses,
that is, without the aid of any special starting electrodes.
For this purpose, the tube 13 may be of a relatively short
length to cause a discharge at about one-third of the full
operating voltage. In a system of this type, upon clos-
ing of the switch 36, the supply voltage and ionizing
pulses are continuously and simultaneously applied to
both the switch tube 28 and flash discharge tube 13 in
series, in such a manner that, provided a proper des:gn

of the circuit constants and parameters, equally high in-

tensity discharge flashes will be produced during each posi-
tive alternation a, as shown and further understood by ref-
erence to Figs. 7 and 8 of the drawing. At the same time,

tthe size of the capacitor 30 is further reduced. ~ For prac-
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tical purposes, the capacitor may be designed to supply

only about 2% of the total power dissipated in the flash,
aining 98% being supplied by the power source
22 through transformer 25.- As a result, a capacitor with
a capacxtance as low as 8 mfd. has been found su1rtable'

the re

for the purpose of the invention.
‘The operation of the circuit accordmg to Fig. 6 is as
follows.

The peak voltage generator 27, having its anode

energized by the alternating voltage supplied by the

transformer 25, begins to function omly with a mini-

mum voltage e; during the positive  alternations a, as

10

shown at Py, Fig. 7, at which point the tube 28 is ionized
by the applied high voltage pulse p, thereby charging

the capacitor 30. Assummg an operating voltago of 1500
15

breakdown voltage e, of the flash tube 13 of about one-

third this value, that is, 500 volts, the tube 13 will be
ionized upon reaching point P, of the alternation, thus
Initiating a high intensity ionic discharge f’, Fig. 8, which
1s instantly reinforced by a substantial current or energy
component f directly from the source 22 through the
transformer 26, the tube 28 offering- a relatively low im-
pedance during the duration of the pulses p. At the

same time, the duration of the flash is extended to about
one-third of the alternation, , that 1s %,gg sec. m the case

of a 60-cycle power supply.
The flash is extinguished when the tube 27 ceases to
supply 1omzmg pulses p at the point P; of the alterna-

tion, thus mcreasmg the unpedanco of the tube 28 until

-As a result,

substantlally all the power d1551pated in the flash and con-
verted into light energy is supplied by the source 22, the

20
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capacitor 30 merely serving to determine the initiation

of the flashes during each alternation and to thereby sta-
bilize the action repeated during each successive alter-
‘This, 1in turn, results in a practically continuous

nation.
light output which may be controlled both in intensity
and/or duration to suit any emstmg COHdIHDIIS and re-
quirements.

In the simplified circuit as shown, the ionizing pulses

p, shown in the form of straight lines in Fig. 1, are di-
rectly superimposed upon the operating voltage pulses or

30

40

alternations a, it being understood that the discharge con-

trol may be effected by means of an additional starting

electrode, .in -the manner shown in Fig. 9. The latter

further differs from Fig. 6 by the provision of a separate
power supply for the flash tube and ionizing pulse gen-.
erator in the form of two transformers 25 and 26, re-

45

spectively. The invention also provides a simple means

for and method of controlling the total flash output and

or duration of the individual flashes by varying the
amount of the supplementary energy in any suitable man-

ner, such as by controlling the voltage of the 'pOWer
source. by means of a step transformer, as shown at 35
in Fig. 9, or by any other suitable means.

Fig. 10 shows a simple D.C.-operated flash lighting sys-
tem according to the invention comprising a battery 40
or the like, the switching tube 28 and ionizing pulse gen-
erator 41, all connected 1n series with the stabilizing ca-

pacitor 30 which is shunted across the flash tube 13. In

operation, tube. 28 is first ionized by a pulse p, Fig. 12,
to charge the capacitor 30. After the latter has been

50

65
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charged to a sufficient voltage, the flash tube 13 becomes

in turn ionized, producing an instantaneous light flash f’
by the capacitor discharge followed by a supplementary
component f directly supplied by the source 40¢. All

65

this happons’ within the duration of a single pulse p, thus

resulting in a continuous series of hl“h—lIltBIlSlty light
flashes at the ionizing pulse recurrence frequency.

Fig. 11 shows a modification of a D.C.-flash lighting
system including means to produce a series of trains of

70

light flashes of greater duration for use as a beaoon light

or the 11ke

ducing ._g. perlod;o ionizing potential at a syb-multlple of

‘For this purposo there 15 shuntod ‘across

8.

the recurrence frequency of the pulses p, and being ap-
plied to the starting electrode 16 of the ﬂash tube 13.°
The ionizing oscillator shown comprises a resistor 43 in'
series with a capacitor 44, the latter being shunted by 4

neon or equivalent gaseous dlscharge tube 45,
In operation, the capamtor 44 is oharged aocordlng to

curve g, Fig, 13, during successive ionizing pulse periods
p and within a time period # until reaching the break-
down potential of the tube 45 at which time the charge
collapses causing a high voltage potential surge to be ap-
plied to the electrode 16 by way of a step-up transformer

46. As a result, the capacitor 30 having been charged

smultaneously hy the source 40 mscharges through the
tubé 13 during the time % as shown at c, causing there-
by an dinstantaneous light flash # followed by a supple- ~

mentary discharge f directly from the source 40. By

the proper choice of the frequency of the relaxation oscil-
lator determined by the resistor 43 and capacitor 44, in-
termittent high-intensity hght flashes may be produced )

of any desired length and spacing intervals.
Again, since the frequency of the ionizing oscillators 43,

44, 45 determining the flashing rate of the tube 13 is
a substantial submultiple of the peaked pulse wave gen-
erator 41, the tube 13 will be intermittentily directly

connected to the source 40 through the switching tube 28
during a flash discharge period, to result in an dncre-

mental direct energy supply to the tube 13.

| In _Fig.‘ 11, the ionizing pulse voltage generator 41
1s shown 1n the form of a transistor blocking oscillator to

reduce weight and bulk of the apparatus when used as an
emergency beacon or the like.

blllZlIlﬂ' capac:ltor 48 of suitable size.
If the device is used as an emergency light beacon, it
may be simply combined with a distress radio signal trans-

mitter by causing the voltage pulses p to shock excite a
resonant transmitting circuit 50 connected to an antenna

31, to produce a series of damped radio wave trains as
indicated at r in Fig. 13.

the long-range radio signal and thereafter by a close-range
light beacon.
In the foregoing the invention has been described with

reference to a few specific and illustrative devices: It

will be evident, however, that changes and variations, as
well as the substitution of equivalent parts and circuits

for those shown, may be made without departing from
the broader spirit and scope of the invention as set forth

The speciﬁcation and drawings
are accordingly to be regarded in an illustrative rather

in the appended claims.

than 1n a limiting sense.

This application is a continuation-in-part of my apph- -
cation Serial No. 495,636, filed on March 21, 1955 en-

t1tled Electronic Luxmnous Device, now abandoned

I claim:

1. A capacitor flash light system comprising a gaseous
flash discharge tube, a capacitor connected in parallel
to said tube, a voltage-sensitive impedance device, a
source of energy connected to said capacitor in series with
said device, means to effect an alternate charging of said
capacitor by said source through said device and a dis-

charge thereof through said tube in a series of luminous
flash discharges having a predetermined repetition fre-

quency, and further means producing a series of peaked

high-voltage pulses having a repetition frequency equal
to a substantial multiple of said first repetition. frequency
and controlling said device, to cause alternate conduct-

ing and non-conducting periods thereof resulting in an in-

termittent incremental energy supply directly from -said

'source to said tube during a fiash discharge poriod.

2. A capacitor flash light system oomprlsmg a gaseous
flash discharge tube, a capacitor connected in parallel to

said tube, a gaseous smtchmg tube, a source of energy

75 connected to said capacitor in series with said switching

_ In order to further im-
prove the oporafion and to reduce the drain on the battery
40, the latter is advantageously shunted by a further sta-

In this manner, the location =
of an accident can be ascertained first by the bearing of
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tube, means to effect an alternate charging of said ca-
pacitor by said source through said switching tube and
a discharge thereof through said flash tube in a series of
luminous flash discharges having a predetermined repeti-
tion frequency, and further means producing a series of
peaked high-voltage pulses having a repetition frequency
equal to a substantial multiple of said first repetition fre-
quency, to periodically ionize said switching tube and to
cause alternate conducting and non-conducting periods
thereof resulting in an intermittent incremental energy

5

10

supply directly from said source to said flash tube durmg -

a flash discharge period.

3. In a capacitor flashing light source as clanned in

claim 2, said last means being connected in series with
said source and said switching tube.

4. In a capacitor flashing light source as claimed in
claim 2, an ionizing electrode for said switching tube, said
last means being connected to said electrode.

5. In a capacitor fiash light system as claimed in claun-

2, said first means consisting in said source being an
alternating current source designed to effect a charge

15
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of said capacitor during a predetermined, including unity,

number of positive half-cycles of said source, and said

last means producing a series of peaked high-voltage pulse

trains during and in synchronism with said positive half-

cycles of said source.
6. In a capacitor flashing llght source as claimed in

claim 2, said source being a direct current source and

said first means including a relaxation oscillator having a

frequency equal to a submultiple of said last-mentioned -
frequency, and means to periodically ionize said flash

tube by said oscillator.
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