-1- 2105490 "ELECTRONI C FLASH' This invention relates to

el ectronic flash f-or photography. In particular, the.invention concerns 5
the construction and nmanner of operation of flash units and the arr angenment
both of the flash unit and the camera in order to enable in ﬂﬂ? to be

transn1tted fron1the flash unit to the_ fanera and fromthe canera to the
flash uni\{__yi'a a connector by neans of Wwhich the 10- flash unit is

connect ed both mechani cally and electrically to the camera body As -
caneras and flash units becone increasingly sophisticated, the provision of
an appropriate coupling becomes nore difficult. In particular, where the

canera is to send information to 15 the flash unit and vice versa and the
canera is to include nonitoring of the state of the flash unit, the nunber
of termnals required for the flash unit and which are required to be
connected to the canera tends to becone greater than can be conveniently
used with an 20 ordinary flash connector. -2- For exanple, if the
camera is used with an. automatic flash device it.my include a display
whi ch indicates the state of readiness of a charging circuit

"ELECTRONIC FLASH"

This invention relates to electronié flash for
photography. In pargicular, the invention concerns
5 the construction and manner of operation of flash units
and the arrangement both of the flash unit and the
camera in order to enable information to be transmitted
from the flash unit to thé camera and from the camera
to the flash unit via a connector by means of which the
10 flash unit is connected both méchanically and
eléctrically to the camera body. As cameras and flash
units become increasingly séphiéticated, the provision
of 'an appropriate couplinglbecémes moré difficult. In
pargicular, where the camera is to send information to
—/ 135 the flash unit and vice versa and the camera is to
include monitoring of the state of the flash unit, the
number of terminals required for the flash unit and which
are required to be connected to the camera tends to
become greater than can be conveniently.used with an

20 ordinary flash connector.



in the flash unit and a display which indicates the 5 setting of the
flash unit. [Informati on which governs the displays nust be transm {
way of the termnals of the flash unit.. The present invention parfi
concerns the arrangenent of the flash unit and in a manner which 1
facilitates the use of a small nunber of Rerminals for the flash unt"and,
in particular, the arrangenent of the flash unit for the transm ssion of an
i ncy éased number of signals to the canera whilst enabling the use of an
ordinary hot shoe or oFrber exanipiepl afethencameran isSusedviwiéhf an.the fl ash
unit, and the-invention is based on an arrangenent in which the flash unit
itself includesactomaitic fdashedevaciendtsmgyalincludet maddspdayowhicht he
camera by way of a comon terminal of the.flash unit and the flash unit

i ncl udes neans fiodightesi khet Bsateapsnireadiness ofoh charadmg clrawdt
plurality of signals at a tinme.. There follows a descripti:on by way o

f .
exanpl e only of 18 ghet fdashr waikoanded ddsplay which diodizates, &€ ence to.
th [ d i o ich: Fi 1] i npl i f.i ed t
bor specti V8 Vi e ing SEtheof 1ash, vaiE- | FOLeHmRS Lot i, S ereng

-3- and a COOpe%%EI&?s&i%&%n%uggrh% %Q%ggﬂfyééd by way of the terminals

of the flash unit..
.The-present invention:?articularly concerns the -
% arrangement of thetilash unit and in a manner which
N\, 10 'facilitates'the use of a small number of terminals for
the flash unit and, iﬂ_particular, the arrangement of
the flash unit for the trénsmission of an increased
number of signals to the camera whilst enabling the use
of an'ordihary hot shoe or other commonplace connection
15 device for the flash unit, and the'invention ié based on
an g;nangement in which the_f;ésh unit itself includes
circuits for generating signais fo; transmission to the
camera by way of a common terminal of the flash unit and

the flash unit includes means for allowing the transmission

<

20 of only one of the plurality of signals at a time.
There follows a description by way of examplg
only of a particular embodiment of the invention with
reference to the accompanying drawings, in which:
Figure 1 ié_a simplified partly perspective view

25 “of part of.a camera, including a hét shoe fittihg,



Figure 2 is a schematic diagramof an electric circuit of a flash unit

enb ng the invention; Figure 3 is a diagramillustrating .waveforns 5

at {\arjous parts of the circuit shown in Figure 2 when a changéover ‘switch
i s\turred off; and Figure 4 is a diagramof the same character of Figure 3

when t he aforenentioned changeove3=switch is turned on. 10 I n
Figure 1 is illustrated a flash unit 1 which has a nmain body 2 including a
foot 3. This foot is of generally comonplace formand is intended tqﬁ&;;

enabl e tQﬁded)SﬁggEEalﬂ?cvﬁe'ﬂ%@H& %flots‘f%gq%stﬁr}g{%q:.body of a canera 5 by

cooperatron wt ot shoe 15 oot 3 has sprung

termnals [err] Fﬁ&ﬁr&ehrhs“’“&i'%}éﬁéﬂ%sﬁﬂ% T SR W th
respective termnal parts X, Qand R of the hot shoe, the term nal X0

engagi ngcibeul er Enal fpach ¥ndt lEibdaying Ghedihvightddn; on. . The
arrangenment is preferably such that thefre is a ground connection fromthe
flash unit to tRegazeeBaisy avddagfram glAustdatiitigialavefdmad shown in

Figure 1) and a canera termnal G (also not shown in Figure 1); these
grbund tetnvazieusapabtsaofartied dircddtorstowre in tRigifre 2 ordinary
praCtlcev;when a changeover switch is turned off; and
Figure 4 is a diagram of the same character of
Figure 3 when the aforementioned Chapgeo;er switch is
turned on.

10 In Figure 1 is illustrated a flash unit 1
which has a main body 2 including a féo; 3. This
foot is of genéraily commonplacé form and is intended
to enable the body 2_to be temporarily secured to the
body of a camera 5 by gooperatioh with a hof shoe

15 fitting 5. |
' The foot 3 has sprung terminals X , R, and Q

which are positiéned for cooperation with respective

\terminal ﬁarts X, Q and R of the hot shoe, the terminal

C ¢

xo engaging the terminai part X on the hot shoe and so

20 on. The arrangement is preferably such that there is
a ground connection from the flash unit to the camera
by way of a ground terminal G, (not shown.in Figure 1)
and a camera terminal G (also not shown in Figure 1);
these gfound te;minals may be arranged in accordance with

25 ordinary practice.



.

-4- Figure 2 is a diagramof the electrical circuit of the relevant parts
of . the flash unjt and the cooperative circuits in the camera. The chit
of “the flash unit is denoted by the reference F and the 5 rel evanyypart
of the canera circuit is denoted by the referepce K. In the flash uni a
battery E is connected in. series with a main sSwitch S. The battery and
swtch are connected in series across a capacitor C which 10 - snoot h
fluckuations of the term nal voltage of the battery when the battery is

Vol Fage convert er °r“m§' cotfafie 7 3g L Eiaatad of M0 LN ElpRud " °
provi des an alter | reC vo{{‘m %ar Slof &?hﬂ@éﬂﬁ&&wﬁ&? tRerectified

to provide a high e output term he converter.

A main capaci tor Gdspdrd¥iaeg E‘é&.ﬂﬁii”é‘?m{ hfh@ Phifdta Ve %@%ﬁé@&ﬁfthe

converter 6 and the common 20 ground line of the flash unit

upper termnal of ¢he FREIIWIt | s QEHEd® by Cchd erdf éendd tR0End eEné nal
of a discharge tube 9. A neon lanp 13 is connected in series with a
current |inm3ing nesietant [partd cfickite xdmerd a¢ixtwitiels cdetotéd gy ofhe -
resistors [err] and 25 [err] across the main capacitor [err]. A zener
diode [err] is = reference K. ' ' '

In the flash unit} a battery E is connécted in .
U series with a main switch S. The battery and switch
U are connected inlgeries across a capacitor Cl which
10  smooth fluctuations of the terminal voltage of the
battery when the battery is supplying power, on
' closure of the switch S, to a voltage converter 6.
This voltage converter may consist of a transformer
coﬁpled oscillator which prdvides an alternating current
15 at a high voltage which is rectified to provide a
high direct voltage at the output terminals of the
converter,
\ A main capacitof c2 is connected between the
\-/ -positive butput line of the converter 6 and the common
20 ground  line of the flash unit. The upper- terminal
of the capacitor is copnected.to the high voltage
terminal of a discharge tube 9. A neon lamp 13 is
connected in series with a current limiting resistor R1

aﬁd a potenfial divider consisting of resistors R.2 and

25 R, across the main capacitor C,. A zemer diode Z, is



*

connected to the junction between the neon lanp 13 and to the ground |ine.
When t inswitch Sis closed the converter 6 is activated to provide
chargify rrent for the 5 mai n capacitor [err]. \When the charge’ -
accu by the capacitor [errL is sufficient for discharge and'the

term oltage of the capacitor>[err] is correspondingly elevated, the
neon | 13 illumnates, the Zener diode [err] reaching its Zener voltagg;
10 A resistor [err] is connected between the positive terrrinal_,._.qLr

the batt 3083 A BOBhHL i t hch relativwe to the ™
gr ound I?%%P$% stagFﬁiggg iéngeieﬁe%ggy§gé Fg?rﬁg°§h§%§ﬁaﬁﬁi &ﬁgircuit A
shown Wi t¢d nedadPodred 14h86S, 1S energised fromthe positive rail. The
input for this circuit Ais determined by the voltage at the-unction point

bet ween the, resiwhén sthérnhianswieehl s isTe1b864 BRENEohveteaRected the
base of a transistor [err] of which the emtter is connected to the ground

line and lls ddeivatédctorprovidanchaegding tlierbagefat &nkransistor [err].
The af orenentioned collector is connected to the positive rail by way of a
resist or Main |capaicitor h@. gr ouWbehi the bghargeodceumapatedoby[ err]. The
transistor [err] has its2enitter connected to the ground line and its
the capacitor C§ is sufficient for discharge and the
terminal voltage of the capacitor Ci.is correspondingly
'elévated, the neon lamp 13 illuminates, the Zener diode
z% reaching its Zener voltage.
10 A resistor Ry is connected between the positive
terminal of the battery E and a positive rail, the
voltage of which relative to the ground line is
stabilised by a Zener diode Zj. _
A signalling circuit A, shown within chain
15 lines, is energised from the positive rail. The input
for this circuit A is determined by the voltage at the
juncﬁion point between the resistors Ré and.R._.. To

3
this point is connected the base of a transistor T,

C ¢

of which the emitter is connected to the ground line and
20 the collector is connected to the base of a transistor
T, The aforementioned collector is connected to the

2 : .
positive rail by way of a resistor-Ra and to the ground
line by way of a capacitor CS; .. The transistor Té has
its emitter connected to the ground line and its

25 collector connected to the junctio_n between two resistors



25 col l ector connected to the junction between two resistors -6- R
and R which forma potentiral divider in series wwth a diode [err], these
résistors and ‘tthe diode [err] 'being connected between the positive rail and
the ground 1ine. The junction point of this voltage divider is co &d 5
to the base of a transistor [err] of whieé<the emtter is connectgd he
flash unit's termnal Ro and of which the collector is connected +17€
posttive rail by way of a resistor R7. Wien the Zener diode Z attains its
Zener 10 vol tage and the Zener diode Z also reaches its Zener voltage
so that the neon Rgm3nes R whichefarm a potentdsils ddwviger: in sexliesc mddhon
and di scharge of the ,cgqpacitor [err] turns off transistor, T2. Ther eupon
the transistor [eﬁ?%ogoes\ﬂn'cﬁ@&s&n]r sforsyand jthe, AdRdgPy1Peingy; t he

termnal [err] of the flash uynit. ..,This signal' _i.ndi_cat t hat char.gi_ng
of the main capacitPBPeCEe orpﬁ%&e?na FeRosdE Ve Fad ﬁé‘%"%‘i’frgirr?ém%ﬂ%in@t’e"'
signal. The di ode r 5] el oy e for ssi .l
variation of the m%r%kijlr‘ll&c}g'l n \ﬁgﬁg‘ﬁ %%s%gg%r Q’%@'ttt er gg'squ'tdgrr g‘%uc%gg'[nﬂegted
dependence & the toChfedibadet 9B 2k anSiStdr Qg b RAI¥hU the emitter is

connected to the flash unit's tgrminal Ro and of which the

collector is connected to the positive rail by way of

a resistor R,. .

_ ﬁhen the Zener diode Z, attains its Zener

~ 10 voltage and the Zener diode 22 also reaches its Zener
voltage so that the neon lamp 13 is turnéd on, the
transistor T; is switched on and discharge of the
capacitor C5 turns off transistér TZ' Thereupon the

| transistoer3'is switched on and a signal is provided
15  at the terminal Ry of the flash unit. This signal

indicates that charging of the main capacitor is

complete and may be termed the "charging complete"

signal.

C <

The diode Dl,is provided to compensate for
20 possible variation of the working point of ﬁransistor
T3 thereby to réduce'the dependence of the "charging
completé5 signal on temperature.
Between the cathode and the Zener diode 22 and
the terminal X5 of the flash unit is connected a

25 potential divider, consisting of reSistors R11 and Rl2 .



Bet ween the cat hode and the Zener diode Z2 and the terminal [err] of the

flash unit is connected a 25 potential divider, ‘consisting of. resistor.s

R and R -7- in series with a diode D2. The collector's base circuit «
of a transistor [err] is connected across the resistor R I, the base of the
transi bei ng connected to the jur@&i on point between resistors R5

and R1ZX. The emitter of the transistor [err] is connected to the input of

atrigg circuit 8 of which the output terminal is connected to a trigger:

eIectrodei%;se;ggstggtﬁlgsﬁibageDQ. Fggrkb?gegghkﬁ%tor of the transistor

[err] to the junction of the resi af or _ and"the diode D is
connect ethZsd' A{FBuLeNSEShi Bganbidtheshst 25 Bonn@dted dcdla PS5 The low

voltage term nal of the flash tube 9 isSconnected to t-he ground |ine

t hr ough atliélyri'ééﬂétbﬁrR%_ of tnbi BAsthefgahe translaesketelingt he ground line
by way 15 of a resistor érr]. The aforenentioned [err] contact is when the

flash uni¢onmectedosdt the daneetdbadpbinthbeXween! desietorderRcgnera. . This
contact is connected to the canera ground through a switch 131 20 -
WherS t he awd tR}y, 45 iThel embtterhoft thastransipeor] Ty is

connected to the input of a trigger circuit 8 of which
- the output terminal is connected to .a trigger electrode
T for the flash tube 9. From the collector of the
transistor T, to the junction of thg.resistor Rya
10 and the diode D2 is connected a branch consisting of

a resistor R and a diode D

25 5°
The low. voltage terminai of the flash tube 9 is
connected to thg ground line through.a thyristor THl
of which the gate is conneétéd-to the ground line by way
15 of a resistor Ry3e .
The aforementioned xo contact is when the -
flash unit is'in position éonnected to the X contact

on the camera. This contact is connected to the

camera ground through a switch 15.
20 When the switch 15 is closed, the transistor T,
is turned on so as to activate the trigger circuit 8.
- This trigger circuit may be of commonplace form and
it 6perates to fire the discharge tube 9.
A “light-adjustment“ éircuit 11 is connected to

25 the output line of thg converter 6 and to the flash unit's



is turned on so as to activate the trigger circuit 8. This trigger circuit
may be of commpnpkace form'and it operates to fire the discharge tube 9. A
"kight adjustnment” circuit 11 is connected to 25 t he out put

e,
converter 6 and to the flash unit's -8- termnal [err] which is iW£é§§9

engagenent with the canmera termnal Q whe8»the flash uni

t is i

i ne of

n posit

Qutput line fromthe light adjustnent circuit 11 is connected to the gate
of'ﬁZ}hyrlstor [err] of which the 5 anode is connected to the

-af orenenti oned po?é#:ﬁ’ﬁla{f‘!d a%%h \rlic}slqs?% gér}gga%m WSt AEd fb Ay way

of a voltage divi eonsi A'ing

6 and R17,

to the ground

line of the flash yujidsinal WeH&S HOBLdSH NnPndid & [pdrtidmrt of a
timer circuit C, to be 10 descri bed | ater. The cat hode of the thyristor

[err] is connect edbipuiylite Frdm GHe elidgist i jestmiarct ici¥owlitr Al ti€l0 to

the junction between two resistors RL5 and [err], which conprise a voltage
. df adtichubished 15

(and the output line of the converter 6) and the gate of the thyristor THL,

di vi der connect ed dmineeted o il gatld aof & cthymkdtaxd T
t he resistor R14. beiode coeonratted tto sthaitafonenentian

efd RQRiGE

commut ati on capacitor connects the anode_of the thyristaor [err

and of which the cathode is connecte

by way

lod %

¢ 3l

A

voltage divider, consisting of resistors R16 and R17,

" to the ground line of the flash unit.

C

Ri6

~ The resistors

and R,, form part of a timer circuit C, to be

10 described later. The cathode of the thyristor TH,

is connected by way of a "light emission termination”

circuit 10 to the junction between two resistors R15

and-R14, which comprise a voltage divider connected

between the high voltage terminal of the flash tube 9

15 (and the output line of the converter 6) and the gate

of the thyristor THl, the resistor-R14 being connected

to this gate by way of a capacitor C,.

C

A commutation

the junction between the resistors R,g and Rqy.

capacitor connects the anode of the thyristor TH1 to

20 When a"light adjustment” signal is sent to the

terminal'Qo from the camera by way of terminal Q,

the light adjustment circuit is activated so as to turn

on thyristor THz. This causes the extinction of the

thyristor THI-by means of £he capacitor c3 so as to

25 terminate the discharge from the tube

9.



the junction between the resistors [err] and [err]. 20 When a

| i ght adjustnmeént signal is sent to the term nal fromthe canera by way

of terminal Q the light adjustnent circuit is activated so as to turn on
thyri \TH2. This causes the extinction of the thyristor [err] by neans
of th citor C3 so as to 25 tePm nate the discharge fromthe tube 9.
-9- Th mer circuit Cincludes a conparator CP.of which the inverting
input terminalis referenced by a voltage divider consisting of resistors.%

[err] and [err] sQaneched Bervaee Ehen8Paabkve EainpasBgokhepground Iine. 5
The non-inverting termnal of the conparator is connected to+the junction

bet ween resiviiDéls tHE dndeRcihgsihpat ctetnshalofsbebfiaraheaied by the
capacitor C6. The output term nal of the conparator [err] is connected by

way of rdasy sd owoReagéodividénseonsistingnefsiresiseors kg and wg'bch t he
collector is connected to the positive rail by way of a aiode 12%and a
resi st or ¢annégcted Thetweeputhe cposibivef rahd andpihet grohedr Line.connect ed
to the ground Iine by way of a resistor R and a switch 12, hereinafter
cal |2d cHigyarrTinverting 1terminal of \phe companatPxtds [err] is turned

of f, the capacitor éerr i s discharged through resistor R17 and
connected to the junction between résistors R16 and R17,

this latter resistor being shunted by the capacitor Cs.
The output términal of thg comparator CP1 is connected
by way of resistor R20 to the base of a transistor T8 _&J
10 of which the collector is connected to the positive /

.rail by way of a diode 14 and a resistor R22- " The

output terminal of the cémparator CP1 is connected to

the ground line by way of a resistor Rzl and a switch

12, hereinafter.called.changeover switch. |
15 ' ' Whén the thyristor THZ'is turned off, the

capacitor C6 is discharged through resistor R17 and -

after a time delay set by the t;me_consﬁant of the

resistor R17 and the capacitor c6' the output from the N,

comparator CP1 falls. ‘The time delay may be 1.5 seconds. \;;
20 The diode 14 is a light emitting diode so that it

will illuminate when the;transistor Tg is turned on.

The iight emitting -diode thus indicates the operation

of the light aﬁjustment'circuit'll.

The output terminal of the charging completion

25 signal circuit A is connected to the flash unit's



~

after a tine delay set by the tine constant of the resistor R and the

capacitor C6, the output fromthe conparator [err] falls. The tinme del
may be 1.5 seconds. 20 The diode 14 i's a light emtting diode
that- 4t will illum nate when the transistor [err] is turned on. The I|i /

em tting diode thus indicates the operat#do-of the |ight adjustnent circuit
11. _The output termi nal of the charging conpletion 25 ~“signal circuit Ais
conngeted to the flash unit's -10- termnal [err], as is the output

termnal of ‘a Ii_ rﬁggéftﬁentagi?gakhgi§ggkétEEF%?§Pg;;§gig %ﬁ%§%|Udes an

oscillator 7, which nay corefst of an as Is 5

energi sed fromthgg ihdYE £Pbhal cibeupptput of the oscillator 7 i's
connected to the collector of a transistor [err] and is al so connected to

the base of a transistophé e¢itchytVBYifbladessafit 85cRBlatofh?, effhibar of
the transistor T7 is grounded and its base 10 is connected to the positive

rail by way of a mapicémsiserof amdastabBleomadtpetbedtds,twrichl ksctor of a
transi stor T6 of which the emtter is grounded and of which the base is
connect ed bySway edergtsed ofréiz6the positpper ratdni naThef outputhefigeheer
switeh 12 oscillator 7 is connected to the collector of a
transistor T, and is also'connectea_tq the base of-
. - a .transiétor-T4 by way of a resistor Rg. The
~ emitter of the transistor Tl is groundea and its base
~ 10 i; connected to the positive rail by way of a resistor
Ré7 and is also connected to the collector of a -
transistor TG of which the emitter is grounded and
of which the base is connected by way of resistor R26
to the upper terminal of the changeover switch 12.
15 To this terminal is also connected the base of
transistor T9 by way of resistor R23}ﬂthe collector of
transistor T9 being connected by way of resistor R24

to the cathode of the Zener diode 22.

C

The base of t:ansistor T4.is connected to the
20 ground line by way of two diodes D3 and Dy in series,

: Theée diodes provide combensation for temperature
yariation of the working of transistor T4, The
collector of transistor T, is connected to the positive
réil by way of resistor Ry and the emitter of the

25 transistor is connected to the ground line by way of



15 To this termnal is also connected the base of transistor [err] by way
of resisg R23, the collector of transistor [err] being connected by way
of resit R24 to the cathode of the Zener diode [err]. The base of

transi. T4 is connected to the 20 ground line by way of two di odes [err]
in series. These di odes prajjde conpensation for. tenperature
variation of the working of transistor T4. The coll ector of transistor
[err] is connected to the p05|t|ve rail by way of resistor [err] and the\;

I tt t t 0 Helelgly ted to th und |ine by way of
re{ansi ste{)r %er r’%tg; r(f(jaIPnSItTt?" r %t Fé'nﬁefgﬁﬁarf%% gl[ d‘pﬁwct ed directly to
the em ttgpnf Ecttéﬁnﬁ'i?:%%rt}? Q%eo%gdilét%trprog CI | qt es en t he Cor

transi stor IS cut-o requency ot 0sCi |

exanpl e 2.5 Hz alrnd G194 9f okl lat-gﬁevﬁi&{aq:the()f I{Jhgs s'sc%é'at or is a

- "light adjustnent di splay” signal which can be transm Way of the

emtter mnan&u&t@ffm t rhleh & rle@fuidin3/ Jierdéci']fléﬂ%rﬁ'n{ayé'ﬁ 11 is

activated en t he changeover 10 switch 12 is on I'tage | evel at
t he5out pufopf exampdea2qs5 Her &t acdWEES dyiclle ¥E LrANSi siys To and T6. are
turned on. When the transistor To is turned on the voltage across the

Zener di odetButsofetthecdsicillator is a "light adjustment
display"” signal which can be transmitted by way of
the emitter of transistor T, to the terminal.Ro.

If the circuit 11 is activated when the changeover

10 switch 12 is on, the voltage level at the output of -

comparatof CP1 béQOmes high and transistors'TQ and TE
are turned on. When the trénsistor Ty is turned on
the voltage across the Zener diode Z, is reduced in
order to turn off transistor T, and to terminate the
15 charging complete signal which is generated by the
circuit A. When the tfansistor fs'is on, the -
transistor T, is turned off and the output of the
oscillator circuit 7 can be transmitted to the base of o/
. transistor T4'and to the terminal R,. - \L)
20 - Thus the terminai‘Ro is a common terminal to
which two signals, namely the charging complete signal,
~and the light adjustment display signal, are sent.
The control circuit consisting of transistors Tg and Ty
is thus arfanged to ensure that'only dne'signal at a

25 time is sent through the common terminal R,.

§

A

;;J



order to turn off transistor [err] and to termnate the 15 char gi ng
conpl-ete signal which i's generated by the circuit A Wen the transistor

[érr] is on, the transistor [err] is turned off and the output of th%i:ii;
d

oscillator circuit 7 can be transmtted to the base of transistor [eyfr

to the termnal [err]. 20 Thus_.jhe termnal Ro is a comon\_
term nal to which two signals, nanely the charging conplete signal, and the
Iigﬁf adj ust rent di splay signal, are sent. The control circuit consisting

f transi d_T9 i ; hat _onl 'S |
gt o S T e Te Lt whin BoaBprAnYaEef v REE EB1E TnelB1baRT °L O
iated that this_i | t be .used bl i
sfgﬁgf’éeél hor t haarrnognatEsFal beobbRa IOk hnERLng BiGRar8 pRBRRLnra. 5
If t h itoh, i t i i
hot 1 edunad bora EBdh| € Spbeofda tuS ¥ia' B08oRRbAS EERIndLONR kRkI| ! °

adj ust nent circuiﬁaﬂ&rgg_activated. The transistor [err] is turned on and
the output fromthe oscillator 7 is shunted by 10 way of this transistor

so that therg is no outpuf £henchhfgesvbieswetchr 28St3bged]4the voltage
across the diode Z, is not reduced because the
transistor Tg is cut-off even wheq the light adjustment
. circuit 11 is activated. The transistor T. is turned
~ on and the output from the oscillator 7 is shunted by
~ 10 way of this transistor so tha£ there is no output from
the emitter ;f transistor T,.
In the camera circuit K, a comparato; CP2 has
_ its inverting terminal connected to the positive
terminal of the.voltage supply Vsl'and its non-inverting
15 terminal connected to the terminal R.  The comparator
CP, has its ihvertipg terminal connected to the
voltage supply Vsz'and its non-inverting terminal

likewise connected to the terminal R which is connected

(¢

to the éommon terminal Ro. ‘The output terminal of
20 tﬂe comparator CP3 is conné;ted by way of a resistor R28
through a light emitting diode 16 to the camera earth.
Accordingly, when either a charging complete signal or
a light adjustment display signal arrives at the
terminal R,
25 is turned on.

, the indicator constituted by the diode 16



In the camera circuit K, a conparator CP2 has its inverting termna
of the voltage supply VSl and its

connengg to the positive term nal , _
non-nggé}ing 15 term nal connected to the termnal R The conpar at or

[err].
its n

connected to the common termnal [err The output term nal of 20
conparator CP3 is connected by way of a resi stor

emtting

conpl ete signal Pigaréi ghindficaséseshedbperayisngodl therives at the

t er m nal

cl osed atopeéme toItoishassumedethatrtheemadnyvewibeheSsis
charge the main capacitor C2. The termnal voltage across the main

its inverting termnal connected to the voltage supply [err] and

nverting termnal |ikew se_ggonected to the termnal R which is

R28 through a |ight

t he

diode 16 to the canmera earth. Accordingly, when either a charg

:}n

ng

(

RO, the indicator constituted by the diode 16 25 is turned on.
-13- Fi gucktr&uitdofaFtgurae2opbent the chahgeovercawitoh ERgise 2 when the
changeover switch 12 is open. It is assunmed that the main switch Sis

is activated to

capaci t orcl@sefodh bimecty] S0i hbatgthereaftar: khe €as¥ertrE 6ol t age at fhe-

p03|g|ve

10

15

20

25

rail is sho as [err
is activated to ¢ argL the main capac

terminal voltage across the main capacitor is shown as
3 in Figure 3. .'In this case, the voltage at the
positive rail is shown as Ez . _

When the voltage a reaches the value V, T ¢ at

the time t; , the neon lamp 13 illuminates, the

transistor Tl is turned on, the transistor T2 is turned

off and transistor'T3 is turned on. The voltage e,
at the bése of'the transistor‘Tj rises as shown in

Figure 3. “"Thus tHe voltage at point ¢, the emitters

'of transistors T3 and T4,will be high, as will be the

voltage (R;) at the terminal R This comparatively

0°
high voltage at the terminal Ro will cause the output

levels from the comparators CP_. and CP_ in the camera to

2 3
become high. The camera shutter is released at

time t,. The voltage (X,) at the terminal X,
becomes low level when the switch 15 (operated ih
synchronism with the camera shutter) is closed. The
transistor TS is turned on to activate the trigger
circuit 8 and to cause discharge of the flash tube 9.

This discharge is indicated by the waveform I.

When  t he voliggr 8 reachgs t he val ue VT ,

€

~
v

o’
Y,



10 the time [err] , the neon lanp 13 illum nates, the transistor [err] is
turned on, the transistor [err] is turned off and transistor [err] ig N
turned on. The voltage e, at the base of the transistor [err] risé%éég
shown in Figure 3. Thus the voltage at point c, the emtters 15 of
transistors [err] and [err] wll be high,,as will be the voltage [err] at

the termnal [err]. This conparatively'%fﬁh voltage at the termnal Ro
w [T “cause the output levels fromthe conparators CP and CP in the canera
to 27 3 becone high. =~ The canera shutter is released at 20 tine

Lerr]. ~ The vo'tag€.£ﬁ££lt et@ﬁetEf?%Q?%téfrf] PSCﬁﬂ?ﬁeé°$%£eﬁﬁksg€$” the

swtch 15 (operated i n synchronrsm w € cankra s er) 1s clo

The Lransistor TS tfahulgedeoR, ! 9o 266tV fied Belty O0REnER" 6E ofifleb0

cause discharge of the flash t&be 9. 25 This discharge s iIndicat

waveform L. = -14ghéltik@t cbhsBahbeofranschasge[SETEhé Schpasedopf but the
transistor T3 is not imediately turned off owmng to the tine constant of

di scharge of the cEpacttrans{storfh®.twhbliléoctuifedi bffbapproridatély
approximately 5 2 mlliseconds 3fter time [err], that is to say at tine
t4. During thbs in2emiblisecondasaftebetimettysutbatinisatbysay at time t,.
During this interval the flash tube emits substantially
. all its light. .It may happen, if an automatic '

exposure control cémera is used, that the discharge

C.

light emission level is insufficient for proper

10 illumination of the subject and the photoﬁetric
circuits in the camera oéerate the auﬁo shutter control
circuit to keep the shutter open. This may result in
a blurred photograph and to avoid this the capacitor c5
delays the fall in level of the charging complete

15 signal. _

| If the light feceived by the sensors in the camera

reach an adequate level at a time of, for example, t3 and

a light adjustment signal is sent t6 the terminal Qo

€«

and the light adjustment circuit 11 is activated, the

20 light emission termination circuit 10 is activated to
terminate the discharge from the tube 9. Thus the
comparator CPl produces a high level output (indicated
by T ). At the same time the transistor T, is turned on
in order to turn off transistor T, and the output from

25 the oséillator 7 arrives at the terminal Ro. The



all its light. It may happen, if an automatic exposure control canera is f
T t he discharge light emssion level is insufficient for proper 10

i 11 ur ifon of the subject and the photonetric circuits in the canera =t
oper abg’t/he auto shutter control CiLith to keep the shutter open.” This
may re t in a blurred photograph and to avoid this the capacitor [err]

delays the fall in level of the charging conplete 15 signal. If the light
received by the sensors in the canera reach an adequate level at a tine,Qz§
for examWEPYeriyomthe esghlilabpist ARnelyi ghapPointsbninto the terninal ™
[err] and the |ight aS#ustnent circuit 11 is_activated, the 20 | i ght

eni ssi on BiFURh A1 olf SRR DY othe wavefarmqb: in( EL1G1REt 8-t he di scharge

f h 9. - h d high | I

(i nai cat &F ey eine, e SEerRETRE RS CohaneRERE, By Meld ned on in |
d [ - : 2D, i1l 7

ar i ves A b Yol M7 ifpedeit A8 eHRPLht enERRer 38 ITC1 o narel

at ppint b FHEKES 2, 1S shown by the waveformE in Figure 3. At that
time the output of the conmparator CP3 wll be as shown by waveform[err]

and the light emptd &fimdr Scircit!cfhafk€iins a high voltage
level signal at the point £ for approximately 1.5 seconds
(until time t.). Thus even if the x-contaét"switch 15
is open during that time the light adjustment ;‘J
10 indication signal is sent to the terminal R, because \;)
trarisistors T, and T, ‘are continually on. |
When the voltage at the point f becomes low level
at the time tg, the transiStors Té and T, are turned
off and only a "charging complete” signal can arrive
15 at the terminal Ry
Figure 4 illustrates the case where the changeover
switch 12 is closed. In this case, the light adjustment
circuit 11 is activated at the time t, to increase the \~’
voltage level at the output terminal of the comparator o
20 .CPl. The transistors Te and Ty are still off even when E ~
the diode 14 emits lighﬁ. A light adjustment display
signél (waveform b) will not be generated and only a
: cha:ging complete signal can be seﬂt to ﬁhg terminal R.o
after time tg. |
25 | The changeover switch enables the genération of



The timer circuit C maintains a high voltage | evel signal at the point f
for approxi mately*1.5 seconds (until time t6). Thus even if the X-con .
switch 15 is opén during that tine the light adjustnment 10 i ndi Catior@
signal. is sent to the terminal Ro because transistors [err] and [err] a
continually on. VWWen the voltage at the paiyg~f becones |low |l evel at the.
tinme_t6, the transistors [err] and [err] are turned off and only a

~

"cth?i ng conpl ete" signal can arrive 15 at the termnal [err]. Figure 4
illustrates the casehdieyihd Romplaige ®iynsllidvdn lehougle| eliedlight n this
case, the light adjustment circuit 11 is activated at the tine [err] to

i ncrease the volt agustmeEntatsiigmalutp Wernerated) of ThéepacimpaoditehisO
[err]. The transistors [err] and [err] are still off even when the di ode
14 enmits light. & |thittt safjaessivre fliagh photegrapiisacan dren taker) wil |
not be generated and only a charging conplete signal can be sent to the
termnal [err] afmore napidly than the timgconstrpbef the ttlmingbl es t he
generation of -16- a charging conplete signal even though the .light

adj ust nent  sidgnal SiFYdteERpvided,Ehak hhechapgeoes sWiteh ckisive

fl ash phot ographs icsaq:utl).%etdalg%n. :



nmore rapidly than the tinme constant of the timng 5 circuit C provided
that/% e changeover switch 12 is turned on. 217 --CLAIME: 1. A flash unit
for ith a canmera and including a term nal connector having ‘at |east
one gé%ﬁ}erninal, respective circuits for generating at |east tw signals
each di fferent functional purposeqfoL transm ssion to the canmera by way
of said one term nal and an interl ock which prevents sinultaneous trans-

m ssion of the said signals to the camera. 10 2. A flash unit according Lo~
claim1 in which the interlock conprises a circuit which is arranged, whe
either of CLAEMSaid circuits provides its respective signal to the said one
termnal, to 15 short-circuit the output of the other circuit. 3. A flash
unit according to claiml1l or claim2 in which the term nal connector is’
adapted to engage the hot shoe of -a canera.

. flash unit for use with a camera and
including a terminal connector having at least one
5 . terminal, respective circuits for generating at least

two signals each of different functional purpose for

transmission to the camera by way of said one termina1'

/

and an interlock which prevents éimultaneous trans- -
missiqn of the said signals to the camera. |
10 . |
2. A flash unit according to claim 1 in
which the interlock comprises a circuit which is
arranged, when either of the said.c;rcuits provides
its respective signal to the said one terminal, to

15 short-circuit the output of the other citrcuit.

3. A flash unit according to claim 1 or claim
2 in which the terminal connector is adapted to engage o’

the hot shoe of a camera. \/

Yy



