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4 the flash firing circuit is energi zed‘.,
enabling a triggering sig- Furt her nor e,
nal to be applied to the flash-tube in re-
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l'or w .. gray that a patent may be unit a sufficient period after the camera
arantud"' nd the method by which it shutter is actuated -to cnsure that the shut-
) is to bed jmed. m ngplrnc arly de- ter is fully open when the flashtube is
10 scribed .+ and the  following fircd. 55
statement ‘M LA " To provnm an clectronic  flash  unit
The prcscnt invention J'u - an_cled:  arranged to bBe. mounted o coupled to a
tronic flash unit for use Wl .«46 hay- camera flash: Iamp ru.clv;mz socket and to
ing a flash lamp firing mech, ar ranged  be fired from- 8-flasi>lamp firing mecchan-
15 to firc flash lamps in timg ~ :‘atishship ism located in the camcra presents the 60
with the operation of a c’tmgk,,d,,hutu.r probk.m/of :ynchrunmna the shutter open-
In photographic camcras ‘having the ing ang’ flash unit firing opcrations. This
facility for firing a flash lamp or flashbulb, problem is particelarly acute when the
- various arrangements are known for f|r|ng flash lamp firing mechanism is of the type
20 the flash lamp in timed relation with the which is actuated prior to the occurrence 65
operation of the camcra shutter control  of shutter opening movement.
mechanism. The light intensity from a It is known to pravide an clectronic )
flash lamp is typlcally of a duration of 40 flash uni¥ for use with cameras arranged to ‘
milliscconds (ms). The peak lig -intensity receive and to fire flash lamps. and in
25 is reached within approximately 10 ms fol-  which the clectronic flash unit is triggered 70
- lowed by a gradua’ de=wv. Because the from the same source in the camera used
period of illumination pr  iced by flash to fire the flash lamp. In parucular .t is
. lamps is of a relatively loh. duration and known to firc an clectronic flafn unit from
' because flash lamps do not reach peak a camera having a flash lamp firing
' 30 light intensity instantancously, the time mechanism which is actuated prior to the 75
relationship between the opening (and clos-  initiation of shutter opening movement.
* ing) of a camera shutter and the firing of In these known flash units, where a thy-

_ - the flash lamp, although important, is not ristor is the firing means. it is usual to
SN severely limited. In some cameras having have the thvrmor in €iries with <the
S 35 flash facilitics, the shutter ‘may begin to  primary winding of a transformer. the 80

open before the flash lamp is encrgized to secondary  winding being connected  in
provide time for the: shutter to open in-  serics with the flash-tube. If the voltage
itially whereas in other such cameras the across the firing capacitor is insufficicnt to
flash lamp may actually be fircd prior to fire the flash-tubc. then there will be no
40 actuation of the shutter to permit the flash  significant transfer of cnergy  from the 85
light to approach its pcak light intensity transformer primary winding to the sccon-
before the shutter is opened initially. dary winding. As a result thc total cnergy
On the other hand. clectronic flash units,  stored in the capacitor wili aass through
which may have a light source such as a the thyristor. The lhynstm‘ 40 thus re-
45 xcnonfilled flashtube, have a very short  quire to have a hlg‘ * nowy  aling-than is 90
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Fig. 1 is a perspective vi ;of an clec-
tronic flash unit, which inclides a trigger
circuit according to the present invention,
mounted on a camera of the type arranged
to receive and to fire flash lamp; and

Fig. 2 is a schematic diagram of an elec-
tronic trigger circuit according to the pre-
sent invention.

Because electronic’
known, the presenf
directed in p.trm.uldn
part of, or coopura{ W%
the trigger circuit of the.  sent invention.
Elements not specifically . shown or de-
scribed may take various forms well known
in the art.

In Fig. | a camera 10, has a shutter re-
lease member 15 and a shutter mechanism
{not shown) located 1o regulate the amount
of scene- light projected through an ex-
posure aperture 20, the shutter being ac-
tuatable in response (o operation of the
shutter release member 15,

An electronic fiash unit 30 is mountable
on the camera 10 and is clectrically con-
nectable to camera 10, as is shown
schematically in Fig. 2, by a pair of elec-
trically conductive strips 33a. 33h located
in the base of the flash unit 30, and mak-
ing contact, respectively, with correspond-
ing conductors 34a. 34b located within the
camera  flash-receiving  receptacle  (not
shown) which conductors 34a, 34h are con-
tenced o a flash-firing  mechanism 3§,
shown in block form. which mechanism is
arrang«.d to produce a flash lamp firing
pulse in timed relation to the actuation of

ag units are well
pu¢ will be
“ments forming
directly with,
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52, and an ngnmon (’,ansfnrm;r 56, the re-
sistor, (l, eger capacitor.and primary wind-
ing 55 <f the ignition transformer 56 being
intcrconnected to form a scries circuit
which is in parallel with the flash-tube 36,
The ipnition transformer 56 has its secon-
dary winding 57 connccted to a  trigger
electrode 36a of the flash-tube 36.

A reverse- -blocking thyristor 58, con-
nected it parallel with the trigger capacitor
54 and the primary winding 55. as shown.
constitutes means for trigeering the flash-
tube 36. With the reversc-blocking thyristor
58 interconnected as shown, the trigger
capacitor 54 is discharged {hrough “the
primary winding 55 when 'the reverse-
blocking thyristor 58 conducts.

To obtain a potential for opcrating the
flash-tube. 36. a charging circuit 5Y.
provides an output from the battery at ter-
minals 62, 63, normally. s€licient to charge
adcquately the firing capacitor 52 and the
trigger capacitor 54, The charging circuit
59 normally operates from a low voltage
battery, and to provide the high voliage re-
guired at terminals 62, 63, may include a
converter (not shown) of a type well known
in the art.

As a safcty mecans for discharging the
relatively high voltage, 1yl =ally  250-300
volts, from capaul:)rs 52. * when it is
necessary to obtaid  eouss; e inside of
the flash unit 30,° thc.n.l srovided a
blceder resistor 69 connecte:,  scrics with
a vornmally open switch S2, llx SriCS com-

mg ;ﬁm mweu-ugpa Lo

bination being connected in py ¢l across
the firing capacitor 52. Switc, may
comprisc a resilicot cenductive . on¢
Y
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the jother e fi 'which-is utj¢
I:)}r? a tF l %%hcaqﬁc?t&'“ gzl.%;r rtlr!{ggnf s-lc
Member t(nut shown)-cor

gﬁl[’::;td Q‘%&%‘b as to discharge

capacitors 52, 54 through the resistor

69 to a common‘conductor 65.
The circuit 50 ° cludes an clectronic
shutter-flash  synchronization circuit 70,

connicted to the conductive strips 33a.-33h
for controlling the firing of the flashiube
36 in synchronism with the opening of the
camera shutter mechanism.
flash synchronization circuit 70 includes a
current linvling input circuit 71, and a vol-

tago-sepsi= L indicator, such as a neon
lamp 7 wted in serics with a fixed
resistor g $eries combination forming
a branch onnected in parallel across
firing ca F 52, When ik firing

capacitor § .s charged to a level sufficient
to firc flashtube 36 properly. lamp 72 is
causcd to glow so as to be~""-* ¢ through
a flash-recady window (not*. %) located
in the rear of the flash unit § 10 indicate
10 a camera opcrator that the'..cash unit is
ready to be fired. Furthermore, when the
lamp 72 glows, the lamp 72 and the re-
sistor 74 opcrate as a voltage divider, with
the voltage signal that appears at terminal
76 opcrating to supply gate current to re-
versc blocking thyristor 77.

The reverse-blockif~~ ~
bination with the flay
stitutes a switch for § an%. lcctronic
time delay circuit, des? 2 detail here-
inafter, to b2 turncde . 2 the flash
circuit 51 is ready for firi,, o accomplish
the aforementioned synchror. sus operation.
With this arrangement, a camcra operator
who fails to realize that the firing capacitor
52 is not sufficiently charged to fire the
flashtube 36 and who inadvertently ac-
tuates the camera flash-firing mechanism,
cannot unnecessarily cause the trigger
capacitor 54 to discharge.

Connected in scries with the reverse-
blocking thyristor 77 is a voltage-sensitive
ncon lamp 78, a variable resistor 80. re-
verse-blocking thyristor 82 and a timing
capacitor 84. forming a voliage-sensitive
R-C circuit branch 85 in parallel with the
branch 75. The lamp 78. which operates as
a current swileh, is selected so that con-
duction is not initiated when the vollage on
the firing capacitor §2 approaches a value
below which the flashtube 36 will not fire.
With this arrangement, when the capacitor
52 discharges through the flashtube 36, the
lamp 78 turns OFF just before the flash-
tube 36 is extinguished. When the lamp 78
turns off the R-C circuit 85 is open cir-

istor 77 in-com-
lamp 72 con-

itor for fir-

LdRe phhinh of hblRMgi Mind B2 10 set the conditi gh
W*mnphﬂm’ll»lsigzomeneslolllch’!@!.:\frl dSHof jubicpgnsiighakingnl y when 45

tchcl) %?Hgofiv rip the mir:}iqgecapacilinng

The shutter-”
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is conncctc’d todresistor 69 cuited dnd4Q85cS 82 conduct. This switch-

é%gp -irazie@jl_is rsfc:ssaqan:grced_cshéahdh for
Tur Jné‘%' Tl L5 ?“ R nat
i n the conditibiEof! M0 Slh N

Qe efigorckhpnde
operate in proviling a delay propor-
tional to the product of the capacitance
and the resistance, which product s
variable by varying the valuc of the re-
sistor 80.

When the shutter release member 15 s
actuated a flash-firing signal is produced
on the conductors 34a, A4h, which signal
supplics gate current to the reverse-block-
ing thyristor 82 through tlf “nput circuit
71. Assuming that the firing capacitor §2 is
suificicntly charged so as to turn flash-
ready lamp 72 ON and to thereby render
the reverse-blocking  thyristor 77 con-
ductive, the gate current, supplied through
the input circuit 71 causes the reverse-
Mocking  thyristor 82 to turn ON and
ranch 85 to conduct currgpt. When this
happens, the timing capacitor 84 charges
with a time constant proportional to the
product of the resistal™zc of the resistor R0
and the canacitance of the timing capacitor
84. As 14 capacitor 84 charges to a pre-
determined voltage level, a voliage signal
proportional thercto “is produced at ter-
minal 86, which signal is adequate at the
predetermined voltage level to supply suf-
ficient gate current to the reverse-blocking
thyristor 58 to cause it 1o conduct. When
this occufs, substantially the cntire voltage
across the trigger capacitor 54 is  dis-
charged through the reverse-blocking  thy-
ristor 58 and the primary coil 55. which
initiates a flash as described above.

As the firing capacitor 527 discharges
through the flashtube 36, first the kamp 72
is turned OFF, then the lamp 78 ceases to
conduct, both switching opcrations  occur-
ring as the voltage across the firing
capacitor 52 drops.

When the lamp 78 is t&ned OFF, ethe
branch 85 ccases 1o conduct current. When
this happens, the voltage across the timing
capacitor 84 continucs to discharge through
resistors 88, 90. and the synchronisation
circuit 70 is reset for subsequent flash
firings.

It can be seen that the synchronisation
circuit 70 operates to delay firing of the
fiashiuhe 36 Tor a time i eval afier a
flash lamp firing sig=al is p,  “ced. which
time interval is adji. S ¢ variable
resistor 80. In a typical situ this time
interval would be of the ok,  ~ 10 mil-
liscconds, to allow for dynamic, . lays dur-

ing shuller opening movements,  well as
any time interval which would ¢ “he
after
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7. An clectronic flash unit as claimed
in any preceding claim, whercin the flash- 75
tube is srranped o be tiigpered by an ot-
pot ram the defay dircunt apphed as a
gale signal to i severse- hluckm;, thyristor.
8 Aa clectronie flash-unit, substantially
as hercinbefore described, with reference 80
to, and as illustrated in. the accompanying
_drawings.
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Claim |, 2 or 3, comprising. voltagd®n- be

strikem i hl.,l' to pereussively fire the  sitive swu(.hm[, means  responsive o the
lamp in . :hronism with shutls "roperaling discharge of the firing capacitor on firing 65
movement. _['o firc an clectronic flash unit_ the flash-tube to reset the delay circuit.

25 with a camera adaplcd M percussively fire® 5. An electronic flash wunit, as claimed -
flash lamps, rmember may be  in any prcccdmg claim. wherein the delay e

circuit is an R-C circuit.
6. An clectronir . flash unit as claimed
in aay preceding ¢ aim. whercin the switch

cussively fire
aber may be -
~<snnected to a

the l?
with a camera adaptld
flash lamps, thc striker "t
utilized to closc a switch
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. 30 battery and the input terminals to the cnablcgconnection of the potential source
Fiash-shutter synchronization circuit, to the delay circuit.
whereby  an  clectrical  signal . or. pulse 7. An clectronic flash unit as claimed

,.
A
- -

15

40 tronic flash-tube. a/
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similar to that provided by the clectrical

“Flash-Tiring muh.uu-np-. is applied 1o the

vennduchive shnpe g.,” .

WHAT WIEClE S‘:

{. An clectrong, unit, arranged 1o
be triggered by 2 £ 4 qal from a
camecra. said flash w ‘orising an elec-

-zitor for fir-
«, a potential

ing the clectronic M1dSi,
_iring  capacitor,

source for charging the',

in any preceding claim, whercin the flash-
tube is arranged to he mp;-- redd hy an out-

cput lrom the delay circwnt_applicd as &

z,..llc. signal 1o a reverse-blocking thyristor.
k?n clectronic flash-unit, substantially

as hcrunbdon. described. with reference

to, and as illustrated in. thc accompanying

A. TRANGMAR B.Sc., CP.A.
Agum for the Apph_ants

. drawmgs

may be obtamed.
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