“RADI O TRANSM T.TI NG AND RECEI VING CI RCU TS OF A VI DEO CAMERA HAVI NG A
DETACHED VI EW FI NDER The present invention relates to video caneras wherein
a view finder 5 is detached fromthe main body, and nore particularly to
radio transmtting and receiving circuits provided in a video canera
operated with detached main body and view finder sections. Cenerally, a
view finder of a video canmera (or a cantorder) is 10 integrated with the
mai n body of the video canmera and is operfted and supported within a conmon
housing. An alternative is the detached vtdeo canera disclosed in U S.

Patent No. 4,54 I; . ) . fromthe
video canera's ma& O CAAUAEN LY d 1A% 0N B ALLERLNLY b 1T eUL € Aody, but
conne@_ed via Wr ' ' ' . wﬁm%raphl ng
i n i nconveni ent e u. ; by such
cranped spaces, rendering the video canera inconvenient to use. In

addition to this, U S. Patent No. 4,672,436 by Hawt horn di scl oses a radio

transmitter/recei VEie preseht meatldﬁtmmwtwwmuofmsaﬂcbrbhﬁamw fimdbr of a
vi deo camera can conmmuni cate with each ot her 20 radi o,  but does, not

teach a techris getached fremctheanain bw,vam!emmmcmlﬁdotradm transmitting.
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25 radi o rwvér&kpvfév&ﬁdkrﬁ&gy dgled in the main body and the view finder,
ich are

respectively, ach and operated by radio. - 2-

Y Generally, a view finder of a video camera (or a camcorder) is
10 -inte.grated with the main body of the video camera and is operated and
supported within a common housing. An alternatiye is the detached video

camera disclosed in U.S. Patent No. 4,541,698 by Lerner, where the view

finder is detached from the video camera’s main body which is mounted
somewhere-on the user’s body, but cbnnected via wires. However, since this

15  is not wireless, photographing in inconvenient places, e.g. under water or in
corners, is limited by such cramped spaces, rendering the video camera

inconvenient to use.  In addition to this, U.S. Patent No. 4,672,436 by

Hawthorn discloses a radio transmitter/receiver in which a detached view

U finder and the main body of a video camera can communicate with each other
20 by radio, but does not teach a techmque for processing the video signal

without interference.

Preferred embodiments of the present invention aim to solve the above
problem and to provide in a video camera a radio transmitting circuit and a
25  radio receiving circuit provided in the main body and the view finder,

respectively, which are detached and operated by radio.



Another aimis to provide a radio transmtting circuit for transmtting a
digital coding signal set by a user which is superposed on a video 'si gnal
by applying a coding technique, and a radio receiving circuit for receiving
a video signal only if the digital coding signal equals the value stored in
the 5 viewfinder, so as to prevent interference of the operating signals
bet ween vi deo caneras operated by radio. According to a first aspect of the
present invention, there is provided a radio transmitting circuit which is
installed in a main body of a video 10 - 2earmera havi ng a detached vi ew
finder, the circuit conprising: a CCD portion for converting an imge

si gnal of an obj ednothepim: isrtopyevide 2 nadioftransmittingieiscuis for transmittiag
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video signal; a synchrondus signal separator for separating the conposite

vi deo si @nal vmm fintlef,r soras 20 preverdointerferance of dbe operating signalsi betweand
hori zont al synchroni zi ng gJ ; code neans for encoding a code set
t hrough a ke‘{ﬂﬂﬁﬁ %W%%QE@W EYG@ 9% a code si gnal ; -3- atimng
controller for receiving the code signal output fromsaid code

According to a first aspect of the present invention, there is provided
a radio transmitting circuit which is installed in a main body of a video v/

10 camera having a detached view finder, the circuit comprising:

a CCD portion for converting an image signal of an object input

through a lens of said video camera into an electrical signal;

15 a preprocessor for receiving the electrical signal to perform an
. automatic white balance control, an automatic black balance control, a flare

compensation, and a gamma compensation;

a video signal processor for receiving the preprocessed signal, \o/
20 performing a luminance/colour difference signal process, and outputting a

composite video signal;

a synchronous signal separator for separating the composite video
signal output from said video signal processor into vertical and horizontal

25  synchronizing signals;

code means for encoding a code set through a keypad by a user to.

provide a code signal;



‘means and overtappi ng the code signal on a predeternined horizontal
synchroni zing signal interval wthin the horizontal synchronizing signal
separated in said synchronous signal separator; 5 a mxer for mxing the
over |l apped signal of said timng controller and the video signal of said

vi deo signal processor; a nodulating portion for receiving the m xed signal
fromsaid mxer 10 and nodul ating the received m xed signal by a carrier
of a specific frequency; and a transnittiBg portion for anplifying the
nodul ated video signal of said nDduIator P an anplifier and then

transmtting the amplified si t05|d1 I ew finder
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to convert t ert synchroni zi ng signal de

synchroni zi ngsep'amteﬂ 1ﬁQaﬁfﬂymhrOMu‘s sigdalgsgpakraterygnal ; 25 a nmenory for
storing the converted digital signal in an assigned address in response to
an addres® signal fromthe counter; -4 - aread/wite control logic

portion for supplying a readlwit I.c_Sigha enor se
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the video signal of said video signal processor;

— a modulating portion for receiving the mixed signal from said mixer
10  and modulating the received mixed signal by a carrier of a specific frequency;

and

- a transmitting portion for amplifying the modulated video signal of said
modulator in an amplifier and then transmitting the amplified signal to said

15  view finder through a transmitting antenna by radio.
Preferably, said timing controller comprises:

N\ a counter for receiving and counting a horizontal synchronizing signal

20  separated in said synchronous signal separator and outputting the result;

an A/D converter for receiVing a clock signal from said counter to
convert the analog vertical synchronizing signal detached in said synchronizing

signal separator into a digital signal;

‘a memory for storing the converted digital signal in an assigned address

‘in response to an address signal from the counter;



vertical synchronizing signal stored in the nmenory; 5 a DA
converter for converting the digital vertical 'synchronizing signal read and
witten in said nmenory according to the control signal of said read/wite
control logic portion, into an analog signal in response to a clock signal
fromsaid counter; 10 a nonostable nmultivibrator for delaying by a
predeterm ned width the anal og-converted vertical synchronizing signal from
said D)A converter; a gate circuit for gﬁtlng an out put fromsaid counter
and the output fromsaid nultivibrator d passing only a predeterm ned
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generator for generating a usi ng t ’ through 9 input through
sai d keypad by a user; and -5- an encoder for encoding said code from
sai d code generat or to prOV|de said cqode signals to be supplied to said

timng cdntroll eraDn(éc@mweﬁ@r oF eQRytertdng itabyertigal symehronizing.signdlon,

there is proy geand written in said memory accordmg to the control signal of said

read/write control logic portion, into an analog signal in response to a clock

signal from said counter;

10 a monostable multivibrator for delaying by a predetermined width the

“analog-converted vertical synchronizing signal from said D/A converter;

a gate circuit for gating an output from said counter and the output
from said multivibrator and passing only a predetermined horizontal

15  synchronizing signal;

an AND gate for receiving and AND-gating the inverted signal of the

output of said gate circuit and said video signal and outputting the logic result;

~ and o/
20
an adder for adding a horizontal synchronizing signal output from said

AND gate to the output signals of said encoder.
Preferably, said code means comprises;

~ a code generator for generating a code using the digits 0 through 9

input through said keypad by a user; and



5 aradio receiving circuit of a video canera having a detached view
finder in Which said circuit is installed, said circuit conprising: a
receiving portion for receiving through a receiving antenna a signal
transmtted by radio froma nmain body of said video canera, from which the
10 view finder is detached; a denodul ator for anplifying and detecting
the received signal supplied fromsaid receiving portion; a video signa
processor for processing the detected 'vidgo signal 15 supplied from said
denodul ator; a synchronous si gnal separator for separating sai d video

signal into vertical an ri zont.al chr.oni zi n 20 .q. 8
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di scrim nating the decoded signal 25 of the code signal supplied from
said timng controller and a predeterm ned code set through a keypad by a

user; -6- a gatAegprding tomndtlwr aspect oﬁjhomrssentpnmttdne thérgds provdat
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and then di splaying a video signal on the screen of the

a receiving portion for receiving through a receiving antenna a signal
— transmitted by radio from a main body of said video camera, from which the
| 10  view finder is detached;

a demodulator for amplifying and detecting the received signal supplied

from said receiving portion;

a video signal processor for processing the detected video signal

15  supplied from said demodulator;

a synchronous signal separator for separating said video signal into

vertical and horizontal synchronizing signals;

20 a timing controller for extracting a code signél overlapped on a
. predetermined horizontal synchronizing signal mterval separated in said

synchromzmg signal separator;

decoding means for comparing and discriminating the decoded signal
25  of the code signal supplied from said timing controller and a predetermined
code set through a keypad by a user;



vi ew finder. 10 Preferably, said timng controller conprises: a
counter for receiving and counting the horizontal synchronizing signal
separated in said synchronous signal separator and produci ng outputs; 15
an A/D converter for receiving a clock signal fromsaid counter and
converting an anal og vertical synchronizing signal separated in said
synchronous signal separator into a digital signal; a nenory for storing
the digital-converted signal into an assjgned 20 address in response to
an address signal fromsaid counter; a-fead/wite control |ogic portion for
supplying a read/wifte logic signal to said, nenory, in response,to_ the
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an anal og signal T'n response to a clock signal fromsaid counter; a
nonostabl e nul tivibrator for delaying by a predeterm ned width the 5

anal og-converted vertical synchronizing signal fromsaid DA _converter; a
gate ciPcuit for aglisplay pertionfosureceiving theivideo signal franusaid gating partion om
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synchronizing signal, and then displaying a video signal on the screen of the

view finder.
10 Preferably, said timing controller comprises:

a counter for receiving and counting the horizontal synchronizing signal

separated in said synchronous signal separator and producing outputs;

15 an A/D converter for receiving a clock signal from said counter and
converting an analog vertical synchronizing signal separated in said

synchronous signal separator into a digital signal;

a memory for storing the digital-converted signal into an assigned o/

20  address in response to an address signal from said counter;

a read/write control logic portion for supplying a read/write logic signal
to said memory in response to the output from said counter to read/write the

vertical synchronizing signal stored in said memory;

a D/A converter for converting the digital vertical synchronizing signal

read and written from said memory according to the control signal of said.



‘an AND gate for receiving and AND-gating the inverted signal of the output
of said gate circuit and said video signal and outputting the logic result.
Preferably, said decoding neans conprises: 15 a code generator for
generating a code using the digits 0 through 9 input through said keypad by
a user; a decoder for decoding a cryptic code |oaded on the horizontal 20
synchroni zi ng signal of the video signal output fromsaid timng
controller; and a code discrimnator for receiving the output from said
code generator and the output from said-déeoder and conparing and
discrimnating whether 25 the two output signals natch or not, and

t ransni t t i ng read/svnitesgantedl dogici perdion: inte ancangleg signgbin iresponse to & clnick

i nvention extends .o gp&ideo camera provided with a transmtting and/or
recei vi ng ci Stgnal from ROURETany of the preceding aspects of the

I nvention. 5 According to a further aspect of the present

i nvention, there is provided a video canera conprising a plurality of parts

contai ned in separg@indnbSidble diultivibiAet for aaaymgsfl’a predoeiaird width mee of
said parts for transmtting video informatioh fromsaid one part; a radio

r ecei ver Sassanalugecomvertedavertibal syrfchsanidingasignalf from saidi D/ A gonverter;
information transmtted fromsaid transmtter; 10 and encodi ng neans for
setting first and second identifying codes for said transmtter and
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from said multivibrator and passing only a predetermined horizontal
— synchronizing signal; and
10
an AND gate for receiving and AND-gating the inverted signal of the

output of said gate circuit and said video signal and outputting the logic result.

Preferably, said decoding means comprises:
15
a code generator for generating a code using the digits 0 through 9

input through said keypad by a user;

W, . a decoder for decoding a cryptic code loaded on the horizontal |
20  synchronizing signal of the video signal output from said timing controller;

and

a code discriminator for receiving the output from said code generator
and the output from said decoder and comparing and discriminating whether
25  the two output signals match or not, and transmitting a corresponding signal

to said gating portion.



said receiver is fully processed only when said first code in a received
signal has a predetermned relationship with said second code. 15 °

For a better understanding of the invention, and to show how the sanme may
be carried into effect, reference will now be nmade, by way of exanple, to
t he acconpanying di agrammati c drawi ngs, in which: Figure 1 is a block

di agram show ng the constitution of one exanple 20 of aradio
transmitting circuit adapted to a nmain body of a video canera according to
the present invention; -9- Figure 2-&-a bl ock di agram show ng t he
constitution of -one exanple of a radio, receiving ciycuit, adapted g9 a
remote, detached Théelpventgaextendse a vides camara provided with a tragsmisting A

oper ati on orind/SE et igr CRAUE oo Riind 1B, Ay R et e acade £ B8 oy
di agrams of jpe&dtigf. @ TV broadcasting signal, a separated vertical
synchroni zi ng signal, a delayed and waveformtransforned synchroni zi ng

signal used as a gate pul se, a separated horizontal synchronizing 10
pul se, and an encoded horizontal synchragni zing pul se, rezgecpively; Fi gure
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information from said one part; a radio receiver associated with another of
said parts for réceiving video information transmitted from said transmitter; -
10  and encoding means for setting first and second identifying codes for said
transmitter and receiver respéctively such that video information received by
said receiver is fully processed only when said first code in a received signal

has a predetermined relationship with said second code.

15 For a better understanding of the invention, and to show how the same
may be carried into effect, reference will now be made, by way of example,

to the accompanying diagrammatic drawings, in which:

Figure 1 is a block diagram showing the constitution of one example o/
20  of a radio transmitting circuit adapted to a main body of a video camera

according to the present invention;



‘20 Figure 6 is-a diagram show ng the constitution of another exanple of an
enbodi nent: of the invention, in which a radio receiving circuit of a view
finder is realized using a mcroconputer. 25 Referring to Figure 1
light reflected froman object passes through a canera | ens portion A of a
video canera. At this tinme, the light entering canmera |ens portion Ais
controlled by an automatic focusing driver, an automatic iris driver, and a
shutter (not shown) and then is converted,into an - 10- electrical video
signal by a charge-coupl ed device (CCD) 10 which is an i mage pi ckup device.
The converted outgut signal | racessed.in.a preprocessor 20 by an
Automati o whi t o bafignE 208 bick GRESER Shavits B BRTNaRR of aneeaimple
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di fference sivided camer@ut put as a video signal which includes a conposite
synchroni zi ng signal. The processed video signal is transmtted with the

conposite synchronizing signal directly to VCR deck B to be recorded or

reproduced. At this tine, . an audjo.signal is_also._ supplied to the 10 VCR
deck B tRrough a fHigREShaAe throueghs BEvaTe waveform diagrams Ef%& YR AN oned

vi deo si gnal ' Iq r .
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body of a vi desticalsymcheohi¥ing signal, a delayed and waveform-transformed

N\ synchronizing signal used as a gate pulse, a separated horizontal synchronizing

10 pulse, and an encoded horizontal synchronizing pulse, respectively;

Figure 4A is a detailed block diagram of one example of the

constitution of a timing controller of the circuit of Figure 1;

15 Figure 4B is a detailed block diagram of one example of a timing

controller of the circuit of Figure 2;

Figure 5 is a detailed circuit diagram of one example of a code means
Y, of the circuit of Figure 1; and
20 .
Figure 6 is a diagram showing the constitution of another example of
an embodiment of the invention, in which a radio receiving circuit ofé view

finder is realized using a microcomputer.

25 Referring to Figure 1, light reflected from an object passes through a
camera lens portion A of a video camera. At this time, the light entering
camera lens portion A is controlled by an automatic focusing driver, an -

automatic iris driver, and a shutter (not shown) and then is converted into an



screen of the view finder, which is detached fromthe main body. The video
signal supplied fromthe video signal processor 30 is 20 supplied to a
synchronous signal separator 40 to be separated into vertical and

hori zontal synchronizing signals and then supplied to a timng controller
60. Meanwhile, within a code neans 50, a user can input a secret nunber

t hrough nunbered keys (0-9) and other function keys using a code generator
51 mhich includes a keypad. Accordingly, the code generator 51 generates a
di gi tal signal corresponding to thbpentered secret nunber. The digita
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aforementioned video signal processing techniques are generally well-known

to those skilled in the art, and accordingly, a more detailed description thereof

is not given here.

15 1In the process which is now described in more detail, video signals are
transmitted/received by wireless from the main body of a video camera to the

screen of the view finder, which is detached from the main body.

The video signal supplied from the video signal processor 30 is o/
20  supplied to a synchronous signal separator 40 to be separated into vertical and
horizontal synchronizing signals and then supplied to a timing controller 60.
Meanwhile, within a code means 50, a user can input a secret number through
numbered keys (0-9) and other function keys using a code generator 51 which
includes a keypad. Accordingly, the code generator 51 generates a digital
25  signal corresponding to the entered secret number. The digital signal is-input
to an encoder 52 to be encoded (also within code means 50), and then is
supplied to the timing controller 60. Encoder 52 is a 10-to-4 bit coder which.

encodes a decimal digit from code generator 51, converting it into 4-bit digital



‘modul at or. The: nodul ated video signal fromnodulator 80 is anplified 15
through an anplifier 91 and transmtted via a transmtter 92 and a
transmtting antenna 93, which together constitute - a transmtting portion
90, and ultimately received by the view finder by way of a wireless |ink.
Referring to Figure 2, the signal radiated by wireless fromthe 20
transmtting portion 90 of the radio transmtting circuit, which is adapted
to (e.g. housed in) the main body of the Yideo canera, is received in a
receiving portion 100 which is adapted id (fe.g. housed in) the view finder
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denodul at or used determ nes whether the detector type enployed as detector
112 is a syachronizing tsignab sepanatadoinsthecsynchoonousesignal separatos 40 codpifsi t e
vi deo signal processedq in the,video signal progessor 120 is supplied to a
synchrondus $RghE avaemomqngwlsfelss&rsa@attﬁm Afefrenss pulse, a-acts as
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extracts the &bﬁ?gﬁjg‘iz igirgxﬁ'l Fomnfle 1iRAAS Lonfrollee 6018 supplied 18 & iakerofrot he

hori zontal synch g signal which Ts within the character signal
i nsertion intabongawith thésignal slirectlg! fronn theeidear sipnal prock8sor 30ndle. athezi ng
s@nal , and then supplies the extracted digital signal to a

video signal in which the synchronizing signal has not been separated. These

10  two signals are mixed in mixer 70 and then supplied to a modulating portion
80. The mixed signal is modulated in modulator 82 by means of a carrier of
a specific frequency of a carrier oscillator 81 within modulating portion 80.
The modulator 82 uses a balanced modulator or some other type of amplitude
modulator. The modulated video signal from modulator 80 is amplified
15  through an amplifier 91 and transmitted via a transmitter 92 and a transmitting
antenna 93, which togéther constitute a transmitting portion 90, and ultimately

received by the view finder by way of a wireless link. |

\/ Referring. to Figure 2, the signal radiated by wireless from the
20  transmitting portion 90 of the radio transmitting circuit, which is adapted to

(e.g. housed in) the main body of the video camera, is received in a receiving

portion 100 which is adapted to (e.g. housed in) the view finder of the video

camera, and which is composed of a receiving antenna 101 and a receiver

102. The received signal is supplied to a demodulator 110 in which the signal

25  is amplified through an amplifier 111 and is detected in a detector 112. The
detected video signal from demodulator 110 is supplied to a video signal

processor 120 and processed therein. Here, the particular demodulator used-

determines whether the detector type employed as detector 112 is a



decodi ng nmeans 150. Meanwhile, the timng controller 140 extracts the 4-bit
digital signal |oaded on the horizontal synchronizing signal and then
supplies the extracted signal to the decodi ng means 150. The tim ng
controller 140 extracts a 4-bit digital signal |oaded on the 273H - 276H

I nterval of the 15 hori zontal synchronizing signal of a second field. The
extracted 4-bit digital signal is supplied to the decoder 152 within the
decodi ng nmeans 150 and then, in the codﬁ di scrimnator 153, is conpared

wi th and discrim nated agai nst the codé 3€herated fromthe code generator

151 which includes a keypad. t he result of i.ng decoded apd
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be fed to a display portion 170 to be displayed. Here, displfay portion 170
consi sts of signalsiehicinpid inpet taa dinsipgcontroties 140 gogdtharewithahe compbsiter 25
receivi g and .anp]ifying the video signal supplied fromgating portion 160
and sepat at i¥ig4e9 B&M&knchr oni zi ng signal's, and an el ectronic view finder
(EVF) 172. Wen the code fromthe code generator 151 does not match the
signal fromthe decoder 152, a low logic signal is input to the gating
portion 160 to  The mhine 1. ' L 4 s i deo
si gnal processor 12%,6%5“88 te Eggrel;l%%l{@ng)gﬂggﬁg ﬂ?\%?rl%ilgg ay%lgﬁ?lni({aﬁga gpg‘c%r oni c
view finder 10F- 138 hitenval of thexhorixowtpl syrmchromiging signal whichlis widldhahe
transmtting and 5 receiving circuits of the video camera having a ),

det ached vi characierersignal dusestion uindervat ebdhe, fimst) Ifiedld irestbei hetizontal
10 synchronizing signal, and then supplies the extracted digital signal to a

~ decoding means 150. Meanwhile, the timing controller 140 extracts the 4-bit
digital signal loaded on the horizontal synchronizing signal and then supplies
the extracted signal to the decoding means 150. The. timing controller 140
extracts a 4-bit digital sighal loaded on the 273H - 276H interval of the
15  horizontal synchronizing signal of a second field. The extracted 4-bit digital
signal is supplied to the decoder 152 within the decoding means 150 and then,
in the code discriminator 153, is compared with and discriminated against the
code generated from the code generator 151 which includes a keypad. As the
result of being decoded and discriminated in the decoding means 150, when v
20  the code from the code generator 151 equals the signal from the decoder 152,
a logic high is output to the gating portion 160, thereby enabling the video
signal supplied from the video signal processor 120 to the gating portion 160
to be fed to a display portion 170 to be displayed. Here, display portion 170
consists of a video amplifier and synchronous signal separator 171 for
25  receiving and amplifying the video signal supplied from gating portion 160 -
and separating the synchronizing signals, and an electronic view finder (EVF)
172. When the code from the code generator 151 does not match the signal.
. from the decoder 152, a low logic signal is input to the gating portion 160 to



‘"Figures 3A, 3B, 3C, 3D and 3E show waveform di agrans of a signa
illustrating part of a TV broadcasting signal, a separated vertical 10
synchroni zing signal, a delayed and waveform converted synchroni zing signal
as a gate pul se, a detached horizontal synchronizing pul se, and an encoded
hori zontal synchronizing pul se, respectively. These waveform di.agrans serve
to explain the encoding operation of the radio transmtting circuit of the
vi deo canera with separated view finder. First of all, this enbodinent
of the present invention uses a part of tHe~horizontal synchronizing si gnal

i nterval detached.l chronouys ,si gha rator, 40 of Fi
Referring to B %7!(1 ’P& ﬂlﬂ?ii&ézﬁgmrfbes’l S1gRaLPIOSESSar ﬁ&tﬂ‘ﬁﬁes

per sc¢anned f I b for each frane.
At th%’begl nn{h%ﬁ?"%%ién ﬁ%&?@!@@%ﬁ%&”@&ﬂ §?§§%§9%-o the 1H - 3H and
the 7H - 9H intervals of the first field, respectively. The 4H - 6H -
interval T2 corresponds to the vertical synchronizing pulse. Also, the 10H
- 20H interval T5 Hersinefter,aamexample of hepexatiens ofitthe sadivatransmittiag and
inserted. _The interval, where the character sigpal is inserted in the

fol | owi ng325 recebing crireuitsdof she video ¢3mera i@mg ardpsached viewfinderrand,r e

3A, the vertical bla ng i nter. signal with respect to one field
of a TV broadﬁ%flsﬁ?wﬁa gﬂ%ﬂv,e’ wnsa‘?’sag SCEHO Q 3H equal i zi ng pul se interval T1,
a 3H vertical synchronizing signal pulse interval T2, another 3H equali zing
pul se interval - 14 - T3, a 10H - 20H character signal insertion

interval T5, and oFjfirey3d¢BB, 302BD ahnd BFadlow Aavefornt dingramisnef Dighhk
second field, the vertical ’bl'anki ng startin

illustrating part of a TV broadcasting signal, a separated - vertical
10  synchronizing signal, a delayed and waveform-converted synchronizing signal
as a gate pulse, a detached horizontal synchronizing pulse, and an encoded
horizontal synchronizing pulse, respectively. These waveform diagrams serve
to explain the encoding operation of the radio transmitting circuit of the video

camera with separated view finder.

15

First of all, this embodiment of the present invention uses a part of the
horizontal synchronizing signal interval detached in the synchronous signal
separator 40 of Figure 1. Referring to Figure 3A, the TV broadcasting signal
o ' has 525 scanning lines per scanned frame, while being divided into two fields
20  for each frame. At the beginning, equalizing pulses T1 and T3 correspond
to the 1H - 3H and the 7H - 9H intervals of the first field, respectively. The
4H - 6H interval T2 corresponds to the vertical synchronizing pulse. * Also,
the 10H - 20H interval TS is where a multiple character data signal can be
inserted. The interval where the character signal is inserted in the following
25  second field is from 273H - 283H. Thus, as shown in Figure 3A, the vertical
‘blanking interval of the signal with respect to one field of a TV broadcasting
signal, consists of a 3H. equalizing pulse interval T1, a 3H vertical

synchronizing signal pulse interval T2, another 3H equalizing pulse interval



point is delayed by 0.5H with respect to the first field. That-is, it
starts at 263H. The timing controller 60 of the radio transmitting circuit
shown in Figure 1 uses the 10H - 13H interval T4 within character signa
insertion interval T5 to overlap the signal encoded through code neans 50.
Concurrently, timng controller 140 of the radio receiving circuit shown in
10 Figure 2 extracts and decodes the data | oaded in that interval T4, and
checks whether it equals the preset code in the decodi ng means 150 of
Figure 2. This is the function which pr%bents radio interference by

d nb Th pl F.172 I

't "the codeE3nad0R ¥ 20tFoharaciet siganl iamerimBinissHalalS SymLAER VideRSiEnEnal s
ted th 4 d t he t

control Ler BEERIGURS 1oy eming o the #8BRR il e NeuSl Viapfing i =" "

control I er Q&nﬂ?% aggywmsrstn th $¥% f]wme RgstSHiga! hm@h@@&@ F@duces a

gate pul se Sigha se W 'S I ncreased rom 3H

t her eby ext2638Hi ng only the 10H - 13H portion of the video signal input to
the timng controller 60. A key si gnal is generated fromthe code gener at or
51 which includes a keypad and is input to encoder 52. Encoder 52 is a

10- 4 bi d 25 wh d de be | el. 4- bi
digital signal i h'sgtl@upgoppeﬁgﬂsr OReSE 1 FeCBOREPSRIGRE SBroBESBRYAAY o t he
4 bit digi ﬁ?ig‘%ﬂ]@"s?i@{g\?ﬁgﬁﬂ 011311 }nte M T4 v?xt i'n”@l'n’&r E@r i Tl GnSORioO! | €T

the 10 orlzont SYNCAFONi 2P Rg Srgna
extract ed '_ihtéHrdlnﬂ-‘S ft60BVérIap ! ﬂﬁéﬁmgﬂiﬂnbﬁb@@éd through code means 50.

Concurrently, timing controller 140 of the radio receiving circuit shown in

10  Figure 2 extracts and decodes the data loaded in that interval T4, and checks
whether it equals the preseét code in the decoding means 150 of Figure 2.
This is the function which prevents radio interference by discriminating a
cryptic number. . The picture is displayed on EVF 172 only if the codes
match.

15

‘The vertical and horizontal synchronizing signals separated in the
synchronous signal separator 40 are supplied to the timing controller 60
(Figure 1). As shown in Figures 3B and 3C, the timing controller 60 delays

~ the vertical synchroniziﬁg signal by 6H and produces a gate pulse signal o/

20  whose pulse width is increased from 3H to 4H, thereby extracting only the-
10H - 13H portion of the video signal input to the timing controller 60.

A key signal is generated from the code generator 51 which includes
- a keypad and is input to encoder 52. Encoder 52 is a 10-to-4 bit coder in
25  which the entered code becomes a parallel 4-bit digital signal to be supplied
to the timing controller 60. According to the 4-bit digital signal composed of
“1" and "0’s" input to timing controller 60, the 10H - 13H pulse width of the -

horizontal synchronizing signal extracted in 1H unit from the least significant



- 15 - bit (LSB) to the nost significant bit (MSB) is either increnented or
mai nt ai ned. Here, as shown in Figures 3D and 3E, when the 4-bit digital
signal is "1", the pulse width of 10H - 13H horizontal synchronizing signa
is increased in anplitude, and when it is "0", a converting step is carried
out 5 while retaining the original value, and then a pul se anplitude
nodul ated (PAM signal is output. As shown in Figure 1, after the PAM .
signal is mxed with the video signal in the mxer 70, it is nodulated in

t he bal anced nodul ating portion 80 or AM¥dul ating portion and is

arrpllfledthrqug etr smtting partio be tr, smttedfro the
transnitting & 6‘!?1’603& Senyeafts Hd@"{ ‘?h%l Te dpgre

5 Eég‘é&nzéodﬁéﬁ%sgvfﬁéké,°€%éﬁ§vﬁ ORGS0 bAASET hes 55%%1&&’@%&1“ rom

recei ving porglgﬁa 4SEY qhé \’9&% WidRi of TOH!-UISH HorizdntRles ricArénili; t:%dﬁgﬁm ned

frequency. After the réceived signal is anplified and détected

denodul at or lisGneredsed iicemptitude) anddehersitds &0" pa coavertingl tep 1s¢mierd)oWS
- si gnal g)ar ator 130 separates the vertical and horizontal nchr on| 2| ng
signals f omwhﬂeomq;am& éhey jogiginal; gaiwe, jandt thes g qudse H@Rﬁﬁgg

circuit. Then chroni .and he,v e 20 al
i nput to the QP% l‘sfﬁﬂ"ipé'f %%Oé’ ﬁn?ﬁﬁr &Gﬁﬁ‘gw 'Pﬁ‘ef’he
radi o transm e o]

controller 14 ﬁh!]e ays @ets\)%ﬂagllga ync ??r? z?tngg]g?eédn‘gﬁﬁgyﬁgﬁlﬁ dé‘pro uces
a gate pul se wodak ibfi S0nsi ANG Afbdulatitig pértioneind ieshiplifidd Wirédsh dieH -
1;94; nterval of the horizontal synchronizing signal fromthe horizontal 25

hr oni zi ngtransmitting portion 80tthéet ransmitcdrfiromi thertransmitting antenna 93t ted

signal is.suppliedt he decoder 152 of decodi ng neans 150.
g fO pt?le \%ew gn&er. g

On the view finder side (Figure 2), receiving portion 100 receives the
transmitted radio wave from the main body of the video camera through
receiving antenna 101. The receiving portion uses a fixed receiving tuner

15  tuned to a predetermined frequency. After the received signal is amplified

and detected through demodulator 110 and processed in video signal processor

120, synchronous sigmil separator 130 separates the vertical and horizontal

synchronizing signals from the composite video signal just as does the

. trénsmitting circuit. Then, both synchronizing signals and the video signal are

20  all input to the timing éontrol]er 140. Like the timing controller 60 in the

radio transmitting circuit in the main body of the video camera, timing

controller 140 delays the vertical synchronizing signal by 6H and produces a

gate pulse whose width is increased to 4H, thereby extracting the 10H - 13H

interval of the horizontal synchronizing signal from the horizontal

25  synchronizing signal input to the timing controller 140. This extracted signall
is supplied to the decoder 152 of decoding means 150.



- 16 - Decoder 152 sets a m dpoint voltage between the |evels of the |ogic
"I's" and the logic "0's" in the 10H - 13H interval T4 as a detection

ref erence voltage, then detects the logic | evels encoded onto interval T4.
At this tine, if the level of the horizontal synchronizing signal is
greater than the 5 set reference voltage, a logic "1" is detected, and if
it is lower, a "0" is detected. The detected data signal is converted back
into a 10-bit digital signal in the san? order, i.e. fromLSB to MSB, as
was encoded in the transmitting circuit @r the video canmera's nmain body to

o li,‘r’gé" im0 ¢ ho Dseden 452 Sgia i 5‘3’@5”5&{‘&“4 bR JORSHEls SIOTEOERN al S0
i sort m nat of Si5and She el PP ihabeSAOHT 1 Rval T4 08 ffection, ¥ o

code signal roRpaice 6&1&}};@9%&8&&% thO@26ksid 18ve1$ BRcodddéntelifiReval PaalAL | T the

two coded signals matclt, an identification signal in the formof a logic
hi gh i s suphis¢nné,df theleyal ofithelliorizontaltsyachrodizing isignahis grpaterrthamthel 60
thus enabl ed supplies a video signal to the EVF 172, thereby displaying a
pi ct ur ed Coselereference; yoltags, 4 lpgies' laris defecteduand ¥t 15dowes Bord'l &0 160

TR IRL WRCE T TR D I T
of 11 oS0l SIS il Bhoc, tBerionines SBMOH B Sl cholf i LU 0

4B are det aitrapgmidtingkcidéit bf ke eidedxeamerass afaih fbedgqosbd bupplivdstootoddre
timng controllers 60, 140 shown in Figures 1 and 2, . v
discriminator 153. Meanwhile, if an identical code is entered into the code

10 generator 151 of decoding means 150 (which also includes a keypad), a 10-bit
digital signal is input to the code discriminator 153. Discriminator 153
determines whether the user’s entered code signal equals the code signal
loaded on the input. video signal. If the two coded signals match, an
identification signal in the form of a logic high is supplied to the gating

15  portion 160. The gating portion 160 thus enabled supplies a video signal to
the EVF 172, thereby displéying a picture. Convei'sely, if the signals are not
equal, the gating portion 160 cuts off the video signal, thereby automatically
preventing interference with video signal input from other radio video |
cameras. _ S o/

20 | |

-~ Next, examples of the internal constitution of the timing controllers of
the transmitting and receiving circuits of Figures 1 and 2 will be described.
Figures 4A and 4B are detailed block diagrams of examples of the

~ constitutions of the timing controllers 60, 140 shown in Figures 1 and 2,

25  respectively.

Referring to Figure 4A, the vertical synchronizing signal 141 and the.

horizontal synchronizing signal 142 separated in the synchronous signal



*25 respectively. Referring to Figure 4A, the vertical synchroni zing
signal 141 and the horizontal synchronizing signal 142 separated in the
synchronous si gnal - 17 - separator 40 are input to an A/D converter 143
and a counter 144, respectively. At this tinme, the horizontal synchronizing
signal includes an equalizing pulse, and two equalizing pul ses are input as
a horizontal synchronizing signal to the counter 144 to be counted. An
output of the 5 counter 144 provides a_ clock signal CLKto the AID
converter. 143, thereby sanpling the vertﬂ§a1 synchroni zing signal input to
the A/D converter 143 to be, converted | at I gi si gpal

o a digital The digjtal
signal is ouSERATaYr A0,axe, NPukston a8 ALY LPIVRTERR g@ir %fcqmyf; 5

assi gpned by : i g r - ' ut put
o "t nSZcount SPHERRvY 10 e e, A% GOHRRRL BN Slohet SHLEEE AR 1
146 to wri teehﬁﬂiiihgnﬁhl&” AME tWo -edllibitee PiddesaBft rinpdt fds0R HoRizOktal

I nterval . The "out put Of the read/wite control | ogic portion 146 iIs

suppl i ed t o synchrpnizihg asignaledthet beunter tlddato bgredunted.zi Ag olatpat wfitheen by
the wite signal in response to_the read siK_gnaI to be supplied to a DA

conver t ed 14¥ountertiddsproyidss & clackrsigaali CLK tmthe A4R convertgs 143; daerehy
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signal . The qaSvgid etorédrin anl addiBss b6 heémobgy Si43nassigred bychddress tsigral4H
wi dth by a nonostable nultivibrator (Ml\{{ 148 to be supplied to one
-/ ADDR from counter 144. Meanwhile, another output of the counter 144 is

10  supplied to a read/write control logic portion 146 to write the signal in the 1H

- 6H interval and read from the 7H interval. The output of the read/write
control logic portion 146 is supplied to memory 145 and reads the: vertical
synchronizing data written by the write signal in response to the read signal
to be supplied to a D/A converter 147. In this case, a high logic signal can
15  be directly output from counter 144 to memory 145 in the 1H to 6H interval,

and a low logic signal can be directly output after the 7H interval.

Next, the vertical synchronizing signal input to the D/A conv_erter 147
U receives the clock signal CLK from counter 144, to be converted into an
20  analog signal. The converted vertical synchronizing signal is stretched to a
4H width by a monostable multivibrator (M/M) 148 to be supplied to one
terminal of the gating circuit 149. The gating circuit 149 generates a gate
- pulse of the waveform shown in Figure 3C. The gate pulse is inverted in an
inverter 250 to be supplied to an AND gate 251. The AND gate 251 receives
25  the output signal of the inverter 250 and the video signal and outputs the 10H
- 13H video signal of the horizontal synchronizing signal as shown in Figure
3D. The 10H - 13H video signal is added to the output of code means 50 in -



termnal of the gating circuit 149. The gating circuit 149 generates a gate
pul se of the waveform shown in Figure 3C. The gate pulse is inverted in an
inverter 250 to be supplied to an AND gate 251. The AND gate 251 receives

25 the output signal of the inverter 250 and the video signal and outputs
the 10H - 13H video signal of the horizontal synchronizing signal as shown
in Figure 3D. The 10H - 13H video signal is added to the output of code _
means 50 in - 18 - an adder 252, thereby supplying mxer 70 with a video
signal |oaded with coded information havlhg the waveform shown in Figure

3E. Referring to Figure 4B, the constitution and function of timng 5

control | er 120 addapildd, therehy supplying goixevi Ky with 8 wideausignak doadadrivithr ¢ o

those of timn ontroll.er .60. adapted in the radiotransmtting circui{y In
Houre 48, 1 BPUsItoERafion havisk 08 HereiPeh Sobd MORBEE BN ng o t hose ai th
the sane reference (unprined) in Figure 4A. A detailed description thereof
wll therefore not be repeated. In timng controller 140 of the radio

receiving 10  ci Reférring h@-Fggu@aMBI hoDcomdtitulol and flnER6h | of Mg ed to
decodi ng_neans 150, and accordingly the 10H - 13H interval horizonta

synchr ondzi ngontrgtert 140 adapted to ithe radiptreceivingecirenit aredeeryi similias do ithoseat ed
with a referepce code si gﬁgl The r‘isulg of this disgrimnation is supplied
to gating poPf ftisningsepnsrolier A} adapted dn Jhe aadionransraiting icipeuit. Im Figyer e 5

shove, o0 ex 0B solehal L4 PO B S B SR VA B e 947
reference (unprimed) in Figure 4A. A detailed description thereof will
therefore not be repeated. In timing controller 140 of the radio receiving -/
10 circuit, the output of AND gate 251’ is directly supplied to decoding means
150, and accordingly the 10H - 13H interval horizontal synchronizing signal
on which the cryptic code is loaded is discriminated with la reference code
signal. ‘The result of this discrimination is supplied to gating portion 160 of
Figure 2 and gates the video signal. '
15
Figure 5 shows an example of a detailed construction of the code

means 50 of Figure 1, which comprises the code generator 51 and the encoder
52.

20 Referrihg_ to Figﬁre 5, the user’s key signal from the keypad of the
code generator 51 in the transmitting circuit within the main body of the video
camera, is a 10-bit digital signal and is converted into 4 bits by encoder 52
which includes a logic circuit. The respective converted digits are
synchronized to the 10H to 13H pulses of the horizontal synchronizing signal

25  to individually pass through respective AND gates. If a logic high results, a -
DC voltage is output by a DC bias circuit to be added to the 10H - 13H
pulses of the horizontal synchronizing signal in respective adders and to be.

supplied to timing controller 60. In the timing controller 60, a code signal



20 Referring to Figure 5, the user's key signal fromthe keypad of
the code generator 51 in the transmtting circuit within the main body of
the video canera, is a 10-bit digital signal and is converted into 4 bits
by encoder 52 which includes a logic circuit. The respective converted
digits are synchronized to the 10Hto 1 3H pul ses of the horizontal
synchroni zi ng signal 25 to individually pass through respective AND
gates. If a logic high results, a DC volhgpe is output by a DC bias circuit
to be added to the 10H - 13H pul ses of tHe horizontal synchron|2|ng si gnal

in respective adders and t be supp |ed o tigin Qntrolle [n the
timng contrdremc m&aﬂ% 1§ @#&J onto. t dﬁ"f‘rﬂiﬁ éBtGEVﬂééfrn@edmfi@m@aded
onto he 10H - ﬁl_—l i.nt er val {]}E Hg i Zzon synchroni zi ng signal of the
Vi deo Si gnal Syaeianmeins %%Wsltqft &E}er ation of decoder 152 and code
generator 5 151 included in decodi ng neans 150 of the radi o receiving
circuit of the viewfinder is very simlar to that of code neans 50 of the

above radi o transnS$ince tige constitation and operatiopwfdecpderl SDandcbde penstator be
under stood by those skilled in the art, and therefore a detailed

descriptidn w3l inchudedein desedingimeans 150 of the mio receivingroircuit efthecden

t t d Ih d de t d the 1
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dupl i cated by, I f S
shown in Fi gucrlga{g{ Vﬁﬁd&gﬁlﬁ éﬁé} lgg%‘{lnm %&?ﬁ? Llirﬁ!:grégﬂgtb&rtll}tﬁ ?%%ﬂl%d li,‘r adi o
transmtting mpraetli dnd tHepeforé @rd&ﬂu@wa@gcr%uohayﬂﬁfn@f beriepézﬁe&l gure 6,

ni croconputer 2 adds an encodl ng signal P

\/

10 The functions of the code generator, the decoder, the encoder, the code
discriminator and the timing controlier adapted to the radio transmitting and
receiving circuits can be duplicated by software installed in a microcomputer
2 - for example, as shown in Figure 6, which illustrates in outline the
constitution of a radio transmitting circuit using microcomputer 2.

15

Referring to Figure 6, microcomputer 2 adds an encoding signal P2 to

the 10H - 13H interval of the horizontal synchronizing signal aécording toa

key input from a keyboard 1 and uses the vertical synchronizing signal as a

\/ gate pulse Pl synchronized to the horizontal synchronizing signal. The

20  vertical synchronizing signal is then gated with a TV video signal through a
gating device 4. In an adder 5, the gated signal is added to the horizontal
synchronizing signal which carries the encoding signal, then is modulated
thfough a modulator 6 and an amplifier 7 in a modulating portion 9 to be
transmitted through a transmitting antenna 8. The above brief description

25 omits a detailed discussion of the constitution and flowchart of tile
microcomputer 2, but examples of these will readily be apparent to those
skilled in the art, especially in the light of the foregoing description, and the -

scope of the present invention generéllly includes the same.



the 1011 - 13H interval of the horizontal synchronizing signal-according to
a key input froma keyboard 1 and uses the vertical synchronizing signal as
a gate pulse P1 synchronized to the horizontal synchronizing signal. The 20
vertical synchronizing signal is then gated with a TV video signal through
a gating device 4. In an adder 5, the gated signal is added to the

hori zontal synchroni zing signal which carries the encoding signal, then is
nodul at ed through a nodulator 6 and an anplifier 7 in a nodul ating portion
9 to be transmtted through a transnittﬂﬂg'antenna 8. The above bri ef
description 25 omts a detailed di cu55|on gf t he constltutlon and

flowchart of the Intheabengwleseribe ﬂ@rprteﬁ%@énwnqomé%rWObe
apparent to those. k| II i he .a I

f.or egoi ng det&‘?ﬁ%'tt ﬁacqlmgs%%gtsﬁéﬁﬁitegls JI r%ﬁe K’}R?"é’nﬁq'éé{agtaﬁ(é&%ﬁ y
i'-ncludes th

pr esent mvg%tl on, wﬁ &%rmlbu\aaér?g%v]??? g’%ﬁ re ?kvtﬁggagltg%%tés@#am litate
use of the \Esdﬁﬁltemhe OS’Slbﬂl\}\z otleihmfwdnce fronf anddeo signal foms anbthes
photographing is difficult or ere space is limted. The possibility of

i nt erfergnceraﬂmmdemmagsgn@nceds bin ussafieeryptic qodgiwhich can readily bei s
reduced, by of, a cr i C,CO mh ch can readily be set by the user

t hrough a kei'%g}y thg| ysex SW descrl bed embodi ments of the invention
provide a radio |ink between _a mai n body of a camera and a view finder, the
i nvention 10 may possibly be extended to providing a radio |ink between
other parts of a Ailefigh #@ieabove-destribadlenibsodinénts ohihe invaRtisispRyideat i n

one part, and a recor d| ng and/or playback unit in another part, w
radio link between a main body of a camera and a view finder, the invention

10  may possibly be extended to providing a radio link between other parts of a
video camera - e.g. a lens and signal processing unit in one part, and a

recording and/or playback unit in another part. -



‘21 - CLAIM5 1. Aradio transmitting circuit which is installed in a main
body of a video canera having a detached view finder, the circuit

conprising: 5 a CCD portion for converting an inmage signal of an object—

i nput through a lens of said video canera into an electrical signal; a
preprocessor for receiving the electrical signal to perum“'mu mullllum
automatic white bal ance control, an automatic bl ack bal

fl are conpensation, and a ganma conpensatj.on; a video sidnaf prodessor *for
receiving the preprocessed signal, perfoMmtihg a | um nance/col our difference

si gnal proceMout putting a 15 conposite video signal; a synchronous
si gnal separ separating the conposite video signal output fromsaid

videoaglgnal processor into vertical and horizontal synchronizing signals;
20 codé neans for encoding a code set through a keypad by a user to provide

a code signalg a tAFadid trai¥nhiel \gelréﬁw}ﬁ@lﬂswmaﬁuwenﬁqﬂﬁnq& f Dvidest

fromsaid code 25 nmeans and o | appi ng the code signal on

pr edet er ni nedcanweratawing a detadhedviewn@indergihe circtitroomiprisingi n t he
hori zontal synchronizing signal separated in said synchronous signal
separ at ord

a CCD portion for converting an image signal of an object input

through a lens of said video camera into an electrical signal;

— a preprocessor for receiving the electrical signal to perform an
10  automatic white balance control, an automatic black balance control, a flare

compensation, and a gamma compensation;

a video signal processor for receiving the preprocessed signal,
performing a luminance/colour difference signal process, and outputting a

15 composite video signal;

a synchronous signal separator for separating the composite video
signal output from said video sighal processor into vertical and horizontal
W, synchronizing signals;
20
code means for encoding a code set through a keypad by a user to

provide a code signal;

a timing controller for receiving the code signal output from said code
25 means and overlapping the code signal on a predetermined horizontal
synchronizing signal interval within the horizontal synchronizing signal

separated in said synchronous signal separator;



- 22 - a mxer for mxing the overl apped signal of sai HA-RE- | er
and the video signal of said video signal processor; a nodul ating portion
for receiving the mxed signal fromsaid mxer 5 andUmmlﬂmumﬂmn
recei ved nmxed signal by a carrier of a specific frequ 0 ﬁ"’
transmtting portion for anplifying the nodul ated video signdl & 8ait
nmodul ator in an anplifier and then transnmtting the anplified signal to

said 10 view finder through a transmtting antenna by radio. 2. A radio
transmitting circuit as claimed in clai#2t, wherein said timng controller
conprises: 15 a . counter for receiving and counting a horizontal

synchroni zi ng si gniixerdionmixiag the avarlapped signah ofi said iming conptrellervandind
out putting e r@u' an A/.g c&nve.rte{ for receiving a clock signal f¢om
sai d count et 1989 ighal ofsaid yidee, signal PragessQinchr oni zi ng si gnal det ached

I n said synchronizing 20 signal separator into a digital signal; a menory
for storing the converted digital signal in an assigned address in response

to an address si gnalodulatifigt pertivalfiiraecei¥ing the mixed sighall fidth tsaid aiikeP!
l ogic paortion for supplying a read/wite |logic signal to the nmenory in
respons@ t o anfanedulpting therecehvied mixedisignal byraccaariar of a specifiedrequeacy;
synchroni zi gﬂdSi gnal stored in the nenory; - 23 -

a transmitting portion for amplifying the modulated video signal of said
. . u

modulator in an amplifier and then transmitting the amplified signal to said

10  view finder through a transmitting antenna by radio.

2. A radio transmitting circuit as claimed in claim 1, wherein said timing

controller comprises:

15 a counter for receiving and counting a horizontal synchronizing signal

separated in said synchronous signal separator and outputting the result;

~an A/D converter for receiving a clock signal from said counter to
convert the analog vertical synchronizing signal detached in said synchronizing g

20 . signal separator into a digital signal;

a memory for storing the converted digital signal in an assigned address

in response to an address signal from the counter;

25 a read/write control logic portion for supplying a read/write logic signal
to the memory in response to the output from said counter to read/write the

vertical synchronizing signal stored in the memory;



a D)A converter for converting the digital vertic nal
read and written in said nenory according to the control signal of said
read/ wite control . Ioglc portion, into an anal og mmml‘mmnﬁuto a
clock signal fromsaid counter; 5 a nonostable mult ayi ng
by a predeterm ned width the anal 0g- converted verti cal %ynchronl zi ng signal
fromsaid DA converter; a gate circuit for gating an output from said
counter and the out put 10 from said ivi brator and passing only a

predet erm ned hori zont al synchr oni zi ng si an AND gate for receiving

and AND-gating the erte d te chrecuw t nd
sai d vi dgo si gnal ﬁlﬂfv f%rél‘ ﬂquri}ggé faﬂ Ve’it!?ah rﬁﬂlzé'ﬂﬁléﬁg“

addi ng a_hor | g ahdﬁgﬂ&@m | ShiBORhS afh H,g IS b o e &he

out put “si gnal's” of “sai d "enco transm

clainmed in claadyvrieé cntrohRiget poddonl ineslanmaluy sighal irﬁﬁ%poﬁss:ﬁde clock
generator for generating a code using the digits 0 through 9 input through
sai d keypad bsigaalfrem saidccatfteny encoder for encodi ng said code from said
code genepator to provide said code signals to be supplied to said timng
controll - 24 - 4. A radio receiving circuit of a video canera

having a det ached V'lﬁgvnostable multivibrator for delaying by a predetermined width the

analog-converted vertical synchronizing signal from said D/A converter;

N\ a gate circuit for gating an output from said counter and the output
10  from said multivibrator and passing only a predetermined horizontal

synchronizing signal;

an AND gate for receiving and AND-gating the inverted signal of the
output of said gate circuit and said video signal and outputting the logic result;
15 and |

an adder for adding a horizontal synchronizing signal output from said

AND gate to the output signals of said encoder.

20 3. A radio transmitting circuit as claimed in claim 1 or 2, wherein said

code means comprises;

a.code generator for generating a code using the digits O through 9
input through said keypad by a user; and
25
an encoder for encoding said code from said code generator to provide

said code signals to be supplied to said timing controller.



finder in which said circuit is installed, said circuit conprising: a

receiving portion for receiving through a recei\yj ggnal 5
transmtted by radio froma nmain body of said v]llmlmmuﬂllr“ﬂ whi ch t he
view finder is detached; a denodul ator for anplifyifig Band" det ecting the
recei ved signal supplied fromsaid receiving portion; 10 a video
signal processor for processing the detected video signal supplied from
sai d denodul ator; a synchronous signal separator for separating said video
signal into vertical and horizontal s roni zing signals; 15 a timng
controller for extracting a.,code signal qverlapped on,a predeterm ned

hori zontal $ynchioid lpngec§4\rgn&|c_mcmte?€a|v1§%§am haying, a defgched, viewzi ng

signal sepagatQr: 2Q.. ., . decedi ans. f gr ¢ ring and -
di scri m nat ﬁ&g{m%%éw %‘F‘S‘Hﬁfs {fggﬁlﬁg’ gg’é‘e IE‘F‘Bﬁg&?‘?EPB&E-ed from sai c\i-é
timng controller and a predeterm ned code set through a keypad by a user;
a gating portion for passing or stopping the video signal supplied from 25
sai d vi deo signala maeiwhsggortiﬁn farsreesiing thrioogh =i rpeelving @atennd 4 sighmbai d
decodi n% means; and - 25 - a display portion for receiving the video

r

si gnal Br omteassmitied by gadierfromna main body oftsaid widgo cameras fiomy wihich thecei ved

video signal, s at.i a, synchroni zi ng signal, and then displaying a
vi deo si gnal"i%(if‘%réﬁag@ﬁh%‘i’ t he o

a demodulator for amplifying and detecting the received signal supplied

from said receiving portion;

10 ~ a video signal processor for processing the detected video signal

supplied from said demodulator;

- a synchronous signal separator for separating said video signal into
vertical and horizontal synchronizing signals;
15 |
a timing controller for extracting a code signal overlapped on a
- predetermined horizontal synchronizing signal interval separated in said

synchronizing signal separator; -

20 . decoding means for comparing and discriminating the decoded signal-
of the code signal supplied from said timing controller and a predetermined

code set through a keypad by a user;

a.gating portion for passing or stopping the video signal supplied from
25  said video signal processor in response to the signal supplied from said -

decoding means; and



‘view finder. 5 5. A radio receiving circuit as clainmed in claim4,
wherein said timng controller conprises: a count efror receil ving and

counting the horizontal synchronizing signal 10
synchronous signal separator and producing outputs; m“mﬂﬂ!‘ﬂ*@i“mlfor
receiving a clock signal fromsaid counter and conv
vertical synchroni zing signal separated in said synchronous signal
separator into a digital signal; 15 a mag%ry for storing the

a

digital -converted si gnal into an assignéd-address in response to an address

signal fromsaid co .nt r, aJge /wrltec tro] |1ogi r n for supplying
aread/wite logi @ 1% °Zé‘°n pprecsiygn YiHe0 31 ﬁ'g’r\'%éa B4t W&Rﬂ]’ﬁ

O BBk AR g S RIS i |

synchroni zin Qiﬁbﬂﬂﬁhm’h@ d1d all ithdrf alsblagmng al \ﬂdé’@ Higndl 8AGRHE dbR@ntof thee
control signal of said 2 tead/wite ttol logiC portion into an anal og
signal in resygewsfinder.a cl ock signal fromsaid counter; - 26 - a

nonostabl e nultivibrator for delaying by a predeterm ned width the
anal og-coﬁlverted vertical synchronizing si gnal from sai d DA converter; a

330 G mul 11 vi that orAchtaty SeatRrE B AR B whefif St ting 1O

confroller COHIpI‘lSCS:

- a counter for receiving and counting the horizontal synchronizing signal

10  separated in said synchronous signal separator and producing outputs;

an A/D converter for receiving a clock signal from said counter and
converting an analog vertical synchronizing signal separated in said
synchronous signal separator into a digital signal;
15
a memory for storing the digital-converted signal into an assigned

address in response to an address signal from said counter;

W a read/write control logic portion for supplying a read/write logic signal
20  to said memory in response to the output from said counter to read/write the

vertical synchronizing signal stored in said memory;

a D/A converter for converting the digital vertical synchronizing signal
read ‘and written from said memory according to the control signal of said
25  read/write control logic portion into an analog signal in response to a clock

signal from said counter;



synchroni zing signal; and an AND gate for r ecei vi ng and AND-gating the
i nverted signal of the output of said gate circult and Ssald-video—stgnal

and outputting the logic result. 10 6. Aradior Y ircuit as
claimed in claim4 or 5 wherein said decoding maémm%”@ilﬂﬂ ,“I,tode
generator for generating a code using the digits c Wnput

t hrough said keypad by a user; a decoder for decoding a cryptic code | oaded
on the horizontal synchronizing signal of the video signal output from said
timng controller; and 20 a code di scri@Pmator for receivi ng the out put
from said code generator_ and the output from sai d decoder and c.ora?ari ng and
di scriminating wiemesostahle mubtivibrajor for delayingniy aipredetaominedriwidth the ~
transmtting_a,corres ing sjgnal to said gatin artieon. 25 7. A {adio
transmtti n%"&]ﬂg"ﬁ?mf W’rﬁiﬁajc%’lﬁbf?"%*“gas$ﬁ€le%oghg?éfl;bﬁg\‘f‘f’ﬂﬁefée‘a et ac%d
view finder, substantially as herei nbefore described with reference to
Figures 1 and 2 of the acconpanyi ng draw ngs. -27 - 8. A radio
transmtting and/gateccietvit for @atingidn oltpat freinosaidsouated artidntheodpugched
view finder, substantially as herelnbefore described with reference to

Fi gures I arfom snid raulivibratanyand) pasaingn@aly a predetermined horizontal

synchronizing signal; and

an AND gate for receiving and AND-gating the inverted signal of the

output of said gate circuit and said video'signal and outputting the logic result. "/
10
6. A radio receiving circuit as claimed in claim 4 or 5, wherein said

~ decoding means comprises:

a code generator for generating a code using the digits 0 through 9
15  input through said keypad by a user;

a decoder for decoding a cryptic code loaded on the horizontal

synchronizing signal of the video signal output from said timing controller;

and ' : \J
20 |
a code discriminator for receiving the output from said code generator
and the output from said decoder and comparing and discriminating whether
the two output signals match or not, and transmitting a corresponding signal
to said gating portion.
25

7. A radio transmitting and/or receiving circuit of a video camera having
a detached view finder, substantially as hereinbefore described with reference.

to Figures 1 and 2 of the accompanying drawings.



5 9. A video canera provided with a transmtting and/ or receiving
circuit according to any of the preceding clains. 10 A video carera

conprising a plurality of parts contained in separate ' X radi o
transmtter associated with one of said parts for trat mwiﬁm udeo
I nformation fromsaid one part; a radio receiver asso ! er of

said parts for receiving video information transmtted from said
transmtter; and encoding neans for setting first and second identifying
codes for said transmtter and receiver -rédspectively such that video
information received by said receiver is fully processed only when said
first code i n8a redctadieltrangmittingmnd/orxeceiving acwit of soddee camesm bavingwi t h

said e ond “a ggt'ached view finder, substantially as hereinbefore described with reference

to Figures 1 and 6 of the accompanying drawings.

5 9. A video camera provided with a transmitting and/or receiving circuit

‘according to any of the preceding claims.

10. A video camera comprising a plurality of parts contained in separate

N housings; a radio transmitter associated with one of said parts for transmitting
10  video information from said one part; a radio receiver associated with another

of said parts for receiving video information transmitted from said transmitter;

and encoding means for setting first and second identifying codes for said

transmitter and receiver respectively such that video information received by

said receiver is fully processed only when said first code in a received signal

15  has a predetermined relationship with said second code.



