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This invention relates generally to video signal processing and
particularly to circuits for converting conponent video signa -
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connectlon to a monitor or recorder input. For higher quality
consumer applications it is common to provide video output
_signals in a separated or “component" format in which the
20 luminance and chrominance components are not mixed but rather
' are available separately. Such a transmission format is used in so-
called "SVHS" (super VHS) consumer products.
In certain applications it is desirable to be able to convert
video signals from componént to composite form. One such
25 application is described by Klink in US Pat. 5,296,921 entitled
TWO PORT NETWORK WITH SHARED ELEMENTS FOR COMBINING
AND FILTERING LUMA AND CHROMA COMPONENTS TO FORM
COMPOSITE VIDEO SIGNAL which issued March 22, 1995. In an
_example of the Klink apparatus, a two-port passive filter network
30 is used to combine luminance and chrominance components
within a picture in picture processor in such a manner as to
suppress certain visual artifacts characteristic of the specific
picture in picture processing described. The use of passive .
networks, however, precludes -use of the combined signals in
3 5 certain applications such ag; é‘ases in which a power gain may be
desired. The use of active networks heretofore has requlred




2, relatlvely conpl ex circuitry and particularly so where plura

buffered outputs are required which may require different transm ssion
gains .at different outputs and which may be subj ected to varying | oad
| npedances. - 5 The present invention is directed to neeting the
need for a’ circuit of sinplified design capable of providing conponent
to conposite conversion with plural buffered outputs which may

exhibit different power gains and which i tolerant of extreme 1 0 output
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elements arps oughlit"Ridifectdr). ' Koritst Birtlficndae' @R 19 AC3BBupRd (25 10 a
luminance signal source (Y1, 18), DC coupled via a first resistor
(R4) to the input of the summing amplifier and DC coupled via a
first amphfier (28) to a luminance load (Y3,30). A second circuit
node (A) is AC coupled (20) to a chrominance signal source

20 (C1,18), DC coupled via a second resistor (R3) to the mput (emitter,
Q1) of the summing amplifier and DC coupled via a second
amplifier (26) to a chrominance signal load (C3,30). A third
amplifier (Q2) provides DC coupling of the output of the summing
amplifier (Q1) to a composite video signal load (E,40).

25 Advantageously, the circuit provides component to
composite conversion with plural buffered outputs which may
exhibit different power gains, which are stable notwithstanding
load impedance variations and which are DC biased by bias
produced at the summing' amplifier input as well as its output

30 thereby simplifying the conversion and buffering.

_ The foregoing and further features of the invention are
shown in the accompanying drawing, wherein like elements are
denoted by like reference deéignators and in which:

35 . FIGURE 1 is a block diagram, partially in schematic form, of
a television receiver embodying the invention;



35 ¥ FIGQURE 1 is a block diagram partially in schematic form of a
tel evi si on recei ver enbodying the invention; '

3 - FIGQURES 2 and 3 are block diagrans, partially in schematic

form illustrating additional details of the receiver of FlIGURE 1; and
FIGURE 4 illustrates a nodification of the receiver of FIGURE 5 1.

The television receiver of FIGURE 1 illustrates a desirable and usef ul
application of the conponent to conp05|te3converter circuit 50 of the
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15 processor 70 having luminance and chrominance outputs coupled
to supply picture-in-picture video signals (Y7, C7) to a display

unit 82 via a display processor 80. Processor 80 provides
conventional functions such as brightness, contrast, hue and
. saturation control and provides matrixing of the component input

20 signals Y7 and C7 to generate red, green and blue (RGB) output
signals for display on unit 82. The display unit 82 may be a
conventional kinescope as illustrated or another suitable display
device such as a liquid crystal display, a light valve type of
display or the like. The PIP processor 70 is of the conventional

25 type having component (72) and composite (73,74) video inputs
and which provides processed outputs signals (C7 and Y7) in
which the component video input signal (chroma C6 and luma Y6)
is displayed in the main picture area of the display 82 and the
composite video input signal (S-inset) is displayed on display 82

30 in compressed form inserted as an inset smaller picture within the
main picture area of the 'display.

A number of video signals may be dlsplayed by the ,
receiver. Selection of displayed signals is provided by two video
switches 40 and 60 which are controlled by selection signals

35 provided by a receiver control unit 90. The first switch 40 selects
- two output signals at outputs F and G, labeled S-inset and S-main,




A nunber of video signals may be displayed by the receiver. Selection
of displayed signals is provided by two video switches 40 and 60 which
- are controlled by selection signals 35 provided by a receiver control :unit
: 90. The first switch 40 selects two output signals at outputs F and G
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| nputs to- the@ rst video swtch 40 may be 20 viewed in either area of the
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Input "E" of  one GAAYOWatéh TONERM ! 6 ¢He nfain’ pictdps dt¥adwhilemponent to -
' concurrently watching TUNER 2 in the inset picture area of display
82. All of the composite inputs to the first video switch 40 may be
20 viewed in either area of the screen..
Continuing with the signal source provisions of the receiver,
the composite video input signals S3' and S4 applied to inputs C .
and D of the first video switch 40 are provided by conventional
"RCA" type baseband auxiliary input connectors 15 and 16. These
25 connectors may be connected to conventional baseband video
sources of composite form such as video cassette recorders, video
disc players, video games or the like. |
The composite video input signal S5 for input "E" of
composite video switch 40 is provided by a "component to
30 composite video converter”, embodyig the invention, that is shown
partially in schematic form, partially in block form and indicated
generally by the designator "50". This converter is coupled to an
SVHS input connector 18 and converts the component SVHS
luminance Y1 and chrominance C1 signals of the SVHS signal to
35 the compoSite form of signal S5 for application to input "E" of
composite video switch 40. '



30 conposite video converter", enbodyig the invention, that is shown
partially in schematic form partially in block formand indicated
generally by the designator "50". This converter is coupled to an SVHS |
~input connector 18 and converts the conponent SVHS | um nance Y1 and
chrom nance Cl1 signals of the SVHS signal to 3 5 the conposite form of
signal S5 for application to input "E" of conposite video switch 40.
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(+Vce) and a source of TEference potential "(shown as giroun )
respectivel y, conversion gain is unity (i.e., "one” or zero decibels, 0 dB). As
explained in detail later, all of the loads exhibit impedances which
may vary substantially, Advantageously, -neither the DC levels of
the five output signals S5, C3, Y3, C4, Y4 nor the AC signal levels
20 (gains) of these signals are adversely affected by variations in the
load impedances to which they are applied.
The common base input summing amplifier comprises a
common base amplifier Q1 biased at the base thereof by means of
a potential divider comprising resistors R8 and R7 which are
25 coupled from the base of Q1 to a supply voltage source. (+Vcc) and
a source of reference potential (shown as ground), respectively.
The ratio of these resistors and the supply voltage Vcc determines
the base bias for Q1 and thus the DC bias at the Q1 emitter. The
collector of transistor Q1 is coupled to the supply terminal Vcc via
30 a collector load resistor RS and the emitter is coupled to ground
via an emitter load resistor R6 and to the input nodes "A" and "B”
via respective signal summing resistors R3 and R4. :
In operation, the input resistors R3 and R4 provide the dual
functions of (1) summing of the AC components of the
35 chrominance C2 and luminance Y2 components of the SVHS input
signal and (2) coupling the DC bias produced at the summing



The rati o of these resistors and the suppl y vol tage Vcc determ nes t he
Pase bias for QL and thus the DC bias at the QL enitter. The col | ector
of transistor QL is coupled to the supply terminal Vcc via 30 a collector

| oad resistor R5 and the emtter is coupled to ground via an emtter

| oad resistor R6 and to the input nodes "A" and "B" via respective
signal summing resistors R3 and R4. In operation, the input
resistors R3 and R4 provide the dual 6f uncti ons of (1) summi ng of the AC
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Another function of buffers 26 and 28 is to provide load
isolation. This is important since the load impedance at connector
30 may be very high (e.g., infinite or an open circuit) when no
20 load is connected and very low when a 75 Ohm terminating load is
connected. The isolation thus provided prevents impedance
variations at connector 30 from altering the AC or DC signal levels
at the other outputs for signals S5, Y4 and C4.
The other two buffer amplifiers 32 and 34 are of unity gain
25 (i.e., 0 dB) and preserve the SVHS signal amplitude for application
to a component video switch 60. Advantageously, these buffers
prevent any changing in the loading of switch 60 as it switches
from one component 51gnal pair (e.g., C4, Y4 from converter 50) to -
another component signal pair (e.g., C5, Y5 from converter 45). As
30 with buffers 26 and 28 this isolates switch 60 from the signal
: summing nodes "A" and "B" and so prevents changes in switch 60
from altering the amplitudes of the SVHS signals being summed
by transistor Q1 or outputted for dubbing at connector 18.
A fifth buffer amplifier, also of unity gain, comprises emitter
35 follower transistor Q2 and its associated load resistor R9. This
amplifier buffers or isolates the summed composite SVHS signal



The other two buffer anplifiers 32 and 34 are of unity gain 25 (i.e., 0 dB)

and preserve the SVHS signal anplitude for application to a conponent
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Returning to the discussion of switch 40, the output
designated "F" is used to provide the inset. picture composite video
20 signal, S-inset, to the composite video signal input 72 of the PIP
processor 70. Recall that output "F" under the control of receiver
control unit 90, may select any one of five composite video inputs
of switch 40. Since output "F" connects only to the composite video
input of PIP processor 70 which processes the compressed "small”
25 or "inset" image, any of the inputs A-E selected for output "F* will
appear as the inset image on display 82. Thus, one may display
the outputs of either tuner, of either auxiliary source (15 or 16) or
of the SVHS source 18 (which is composite form after conversion
in converter 50) as the inset picture on display 82. One may, of
30 course, modify the input composite video switch 40 .to
accommodate more tuner, auxiliary or composite SVHS inputs if
desired. | ' |
Still considering switch 40, the output -labeled “G", also
controlled by the receiver control unit 90, selects the main picture
35 composite video signal labeled "S-main” for two different uses, '
namely, display and monitoring. As to the monitoring function, the




processor 70. Recall that output "F" under the control of receiver

control unit 90, may sel ect any one of five conposite video inputs of
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of PIP processor 70 which processes the conpressed "smal " 25 or "inset"

I mage, any of the inputs A-E selected for output "F' wll - appear as the
I nset i mge on display 82. Thus, one may displ ay the outputs of either
tuner, of either auxiliary source (15 or816) or of the SVHS source 18

(whi ch is CONgigfil eatf sutp§ re™ fsp'lz‘dﬁgﬂéd)“vxa bufi’ércﬁ’ﬁ‘n‘{)ﬁfi&r 43010 & t&iﬁth‘SGt
pi cture on displa cour,

. nodi e input co
vi deo switch ‘Zf B t°" 4 &Pﬁéﬁat@l%@ ViHEP, °HEBH‘¥1 at S0 PUERIHH S WARYS SVHS
inputs if eprese¢ed. what is bein tsﬂdwﬁoaslﬂerl"nmw i:ﬁhgélOontdl% Ty 82

| abel ed "G o] contrql |l ed ceiver ontr nit 90 sel ects

the mai n p ctﬁwi Yo ipdSPi F cexPbPlena T afEPRines it whia piepyd”

]gl ff;arent ;J.Eesxgnal omaaeconveitimaly contposite mdeogsngmltmcbwemhlﬁtertm

uncti on e i u hGs:eCQU e er

anplifier 42 ?ve%nwhe SVH§ ‘g %1189{ d?%k% {Dg?(eate s{egl gtéejodxbg%fgo out put .

Thi s out put a(mbmed)r £prmsandsls/\/rtmt of thei fo¥ HiSowtandardnheepangited | mage on

display 82  féfifla trmylfbﬁn“§9‘i-lsf§i ngf&’{ng gbgg tfﬂﬁg ;nﬁpus; ure
eo | rec er t

5 signal ‘on a conventlonal conpos te Vi
even when SvHendsone| wishas toneecond pitt in he; swéﬁ apdpdYHS comp@aﬁm ned)

for[)n and :jls Onl%nﬁ; thés ﬁ%\ﬂélsnd%@pl&es@r # ailablO fort thisfp @ﬁ:o%%!Hg si gnal
the wi deband Svis DSoRRRHAESNE e {RisRlaYS TupRRono0t e SOMBSHH | abl o
for this pur pwdaeo sig nal "S iain G oits mdHr begnoted tﬂasmhrsymg‘mmcw a pliedt tee
Spplied to ﬂwﬁ%i 8 somBhi cobykbter, 23 JGH, bePlealh el 17,
conponent for compondnt «formoaadt she | compancatsys luminance cYiboandance C5, are
et e AL € o MR i S8 PN ol e,
area of displ Ajdee. mpmts; dlyT.’Q)f respectively, of the PIP processor 70 for
display in the "main" picture area of display 82. This display of
main picture information is always of either the component SVHS
. input signal (C4, Y4) or the component signal S-main converted to
20 component form (C5, Y5), as selected by switch 40.
As an example, for viewing SVHS video signals in the main
. picture area, the switch 60 selects ‘the SVHS chrominance C4 and
luminance Y4 components provided by buffers 32 and 34 of the
converter 50 from the SVHS input connector 18. If, in this mode,

25 one wishes a compos1te video output of what is being displayed it
will be provided by the selected video output connector 44 which
is coupled to the summing output of converter 50 via switch 40 in
the SVHS mode. If one wishes to view any.video signal other than
SVHS in the main picture area, then the signal (e.g., S1-S4)

30 selected by switch 40 (output G) is applied to the main video
inputs 73 and 74 of PIP'_processor via switch 60 after conversion
from composite to component form (CS, Y5) by means of the
converter 45.

The composite to component converter 45 may be of

3.5 conventional design, for example, such as a low pass filter for

separating the luminance signal Y5 from the composite video



main picture information is always of either the conponent SVHS I nput
signal (C4, Y4) or the conponent signal S-main converted to 20 conponent

form (C5, Y5), as selected by switch 40. As an exanple, for
viewi ng SVHS video signals in the main picture area, the switch 60
sel ects the SVHS chrom nance C4 and Igm nance Y4 conponents provided by
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havi ng an eni tXimiladyp fellawers FOEMPIISE $ An SEANSI${QK | haying a base
connected directly (DC coupled) to node "B" having a collector
coupled to the source of positive supply potential and having an
20 emitter coupled to supply luminance signal Y4 to video switch 60
and coupled via a load resistor R11 to ground. Since émitt_er
followers exhibit substantially unity gain (0 dB), operation of the
modified receiver with followers 200 and 202 replacing unity gain
amplifiers 32 and 34 is exactly the same as prev:ously described
25 in FIGURE 1. '
FIGURE 3 illustrates a modification of the receiver of FIGURE
1 in which the +6 dB amplifier 26 and the 0 dB amplifier 32 are.
implemented by means of a two- stage amplifier 300. Similarly,
the +6 dB amplifier 28 and the 0 dB amplifier 34 of FIGURE 1 are
30 implemented by an identical two stage amplifier 302 in FIGURE 3.
More specifically, amplifier 300 comprises an NPN transistor
Q5 having a base electrode direct coupled to node "A" for
receiving the chrominance signal C2, having an emitter coupled to
ground via an emitter lpad resistor R13 and coupled also to supply
35 the buffered chrominance signal (C4) to video switch .60. Since the
output of Q5 is taken from its emitter, transistor functions for




video*sw tch 60 and coupled via a | oad resistor RLO to ground.

Simlarly, follower 202 conprises a transistor 4 having a base-

connected directly (DC coupled) to node "B" having a collector coupl ed
to the source of positive supply potential and having an 20 enitter coupl ed
to supply lum nance signal Y4 to video iv&tch 60 and coupled via a | oad
resistor RL1 to ground. Since emtter, ol | owers exhi bit ]

substanti al | y signalyCdaias am emitterosr altageofollpwer” prowidingd ar gain i Ovi ¢ h
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t he utp6| 0 5% rom.it nk transistor functiong for
10  signdiOcde supBly signalof3o1t0 the| Sév’ feumxeeompﬁqsor Andy is, cpupledst
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transistor Qo §18“81 ise detgrmine f am and via
coupling r eﬁaﬁmtoxR@tm the éadtreoiofa tiANSistonnQbsvia 1@6istbr cIV famdti ons
as a common c@r ﬁ;pllfler to provide +6 dB of gain for

e

chrom nance si cifically, the emtter of transistor Q6 i
coupl ed to khpply VIo summarize; briefly, amplifier 300 entBIGUsREofﬁupd;@ﬁpBSOSt o)

Vi1 ad reei sfdirfgk CopYed ehiiitel, SN HimPlfic  (RPXP, EidiStor, GEPUTS
i s deterni ned hyvingea@bgain fofomnitye (Qod écas)rtOOthe chtroanga%%roqsaut oslgn
em tter of traggi StOfufthey omprisesCh diredPCoupled common emitter
-' amplifier (PNP transistor Q6) that is directly connected between
20 an output (collector) of the emitter follower amplifier and the
bridging SVHS output and having a voltage gain of substantially 6
dB. | |
Amplifier 302 (e.g., Q7, Q8, R20-28, cap.:37) is of the same
construction as amplifier 300 and is connected to amplify
25 luminance signal Y2 to provide output signal Y3 at a gain of +6 dB
and Y4 at a gain of 0 dB. The overall functions of amplifiers 300
and 302 in the receiver are same as previously described for the
individual amplifiers 26, 32 and 28, 34 in the example
of FIGURE 1.
30  FIGURE 4 illustrates a further modification of the example of
FIGURE 1 in which the buffer amplifiers 26 and 28 are re-
connected to couple the chrominance C6 and luminance Y6 outputs
of switch 60 to the SVHS output connector 30. Recall from the '
previous discussion that connector 30 was used to "loop through”
35 the receiver thereby enabling one to simultaneously record SVHS
component signals applied to the SVHS input connector 18. In ;his



capaCItor 35. 15 To summarize, briefly, anplifier 300 in FIGURE 3

conpri ses a direct coupled emtter follower anplifier (NPN transistor
Q) having a gain of unity (0 dB) as to the chrom nance out put signal
CA. It further conprises a direct coupled common enitter anplifier (PNP

transistor 6) that is directly connected between 20 an output (collector)
of the emtter follower anplifier and the bri dgi ng SVHS out put and
having a vol tage gain of substantially d1 dB. Anplifier 302

(e. ? : Q7, 388 mﬁgiﬁé’z&aoﬁathet 3ng $h1@°uglh€fe§t§ﬁ‘|§ is recainedr Mtelnors‘afls -
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sel ected conposite sign VI a c nver swtch 60 -
t hrough buffers 26 and 28 to the SVHS out put connector 30 as conponent
signals. Thug 1 0 nodified, the receiver provides conponent output signals

(C6 and



Y6) both when SVHS input signals are selected for the i n pi cture

di spl ay and when one of the conposite input signal S 1-S4 _is seteeted—
for display as the main picture on display 82. 15 ”"Immm '
12 - dains: 1. Apparatus, conprising: ; g m”"'!””m
anplifier having an input and an outputg .5 a bi as:source® contfectsed*
to said summng anplifier for produé%g a first DC bias at said input '
and a second Claimsas at said  output; a first circuit node AC
coupled to a |l um nance signal source, DC coupled via a first resistor to
the input of said summing 1 0 anplifjer and DC coupled via a first

amplifier to a | unmlnaf\pparatus, (@RMPrisAng: a second circuit node AC

coupled to a chrongnggenii Qﬁhpliﬁefoﬂafﬂg da Q?%ﬁ{ ethd/igh owpapnd resistor
to said input of said, S g er a

mm ng anplif coupl ed vi.a a second
amplifier td a 15 8hPHS SQHERE siWCF%g&P § summing %“th‘PB lifier

for DC coupl i?ﬂ)dim'iﬂgoaltfﬁ)tst PC bbigd at saidirinpay adphi $écond ®Q@ biaspats said
vi deo si gnal ogd. . 2. Apparatus, as recited in Caim21 wherein:
20 sai dO%6PMng anplifier exhibits a gain of unity; . sai d
first and second aapfir§i eircuitaciodes A cotpledgta & luminance signal sewgge; hird
amplifier is O, i ai : 3 appt ffiakt ed in
Claim1 Wherelﬂn(:§ %‘gjplw H&sg’l gﬂgturlr'?’r?lrslborartr%l,tih?i le ﬁ?’ﬁlﬁbﬁ% %ﬁ:é‘ai ngof unity;
sai d firstl8namplifiens andpDEi eoupledc Nidy i firgt ampHEST glay & dpminangg, 5,
unity; and signal log&pi d third anplifier provides a gain of unity.
a second circuit node AC coupled to a chrominance signal
source, DC coupled via a second resistor to said input of said
summing amplifier and DC coupled via a second amplifier to a
15 chrominance signal load; and
a third amplifier for DC coupling said output of said

summing amplifier to a composite video signal load.

2. Apparatus, as recited in Claim 1 wherein:

.20 said summing amplifier exhibits a gain of unity;
said first and second amplifiers each is of unity gain; and
said third amplifier is also of unity gain.

3. Apparatlis, as recited in Claim 1 wherein:
25 said summing amplifier exhibits a gain of unity;
' said first and second amplifiers each provide a gain greater
than unity; and
said third amplifier provides a gain of unity.

30 -4, Apparatus as recited in Claim 2 further comptising:
fourth and fifth amplifiers, each coupled between a
respective one of said circuit nodes and a respective further load,
each having a gain greater than unity. ' '

35



30 ¢ 4. Apparatus as recited in Caim2 further conprising:

fourth and fifth anplifiers, each coupl ed between a ective one of

said circuit nodes and a respective further |oad, eﬁm
greater than unity. 35 :
5. Apparatus as recited in Gaim3 further conprising U."l"”ﬂﬂ“’m

fifth anmpl ifiers, each coupl ed bet ween ale% respective ‘on lmﬂ:‘"l
nodes and a respective further |oad, ch having a gain of urti-t

6. Appar at us, corrprS.snApparatus as recitéd rist Qlaimc3 Enrthprmrdpm;xmgl um nance

si gnal 2 RREHT i ifth, "SRR elth 2 GRERR BaAGReRT 812

a sunmm ng arrpllfler aving a edto sald
first source, 16sPE¢ldve ere ool smknclmguunpgdes\can a:d@ppe@nm fusthers deadd

source, and haegcrhgh? ,«%ltzp aih 96 mciﬂ%? di ng a conposite video output
si gnal ; coup utput anplifier for coupling said
conposi te video out put signal fromsaid output of said summng 1 5°

anplifier to a firsg, |Apparatus, compgisgggond DC coupl ed output anplifier
for coupling said #um nance a,ognal f,rom sa| d f.irst sumﬂlgg i nput of said

sunmi ng ampl i fi ef 4EStySQUECS, dof rpviding a luminasnge $igpak oupl ed out put
anplifier for couplangecond sdurcérfor peowiding oaachronsintanee dsignadnd sunmmi ng

A T e 1 e % Hf8t splffing aeps.taé@a? | ?ﬁe
out put of slaOdC@mlnﬂng) aﬁapduflrstr sourcepchaviagi A gsmmi summing iopupuAC .
anplifier and éggp IBHO%'C&:HH %é&@%lﬂ@‘eb'a%% %%vﬁ?g & i Soudtput! ”?r&ﬁﬁgﬂgnd

sumi ng i nputs of sai d, sunm ng anplifirer for bl asi ng sal
third out put amqmpeﬁge video output signal;

a first DC coupled output ampllfier for coupling said

composite video output signal from said output of said summing
15 amplifier to a first load;

a second DC coupled output amphfier for couplmg said
luminance signal from said first summing input of said summing
amplifier to a second load;

a third DC coupled output amplifier for coupling said

20 chrominance signal from said second summing input of said
summing amplifier to a third load; and

a bias source in said summing amplifier for producing a first
DC bias at the output of said summing amplifier for DC biasing said
first output amplifier and for prodicing a second DC bias at said

25 first and second summing inputs of said summing amplifier for DC
biasing said second and third output amplifiers. |

7. Apparatus as recited in Claim 6 further comprising:
fourth and fifth DC coupled output amplifiers for coupling
30 said luminance and chrominance signals from respective ones of
said summing inputs of said summing amplifier to respective
fourth and fifth loads.

8. Apparatus as recited in Claim 7 wherein:
35 said fourth and fifth DC coupled output amplifiers exhibit
signal gains greater than unity.



7, Apparatus as-recited in Claim®6 further conprising: fourth and

fifth DC coupl ed output anplifiers for coupling 30 salm

chrom nance signals fromrespective ones of sai d 'sunm ng i nputs of sai d

summi ng anplifier to respective fourth and fifth, L?mﬂ
Apparatus as recited in Caim7 wherein: 3 5 sai.d ,H””

DC
coupl ed output anplifiers exhibit si gnal gai ns greater ¢t han,{l/ m,llH"!
14 9. Apparatus as recited in Cl#& m 6 wherein: sai d second:

out put anp! i1 el cOPApparatasds ceciteduh Claim & whereiho! | over arrpl 1] er

having a gain of unity and f I sing a direc}. coupl ed,c

- em ttgr a?rpl i fier éﬁf‘fxe%ft é’(?dg %’gpﬂbeﬂngﬁ%t Sﬁf‘%hﬁ‘s%salad céﬁ?‘ftt P“P!) ovver

anpl i fier andemitterf follawer| anplifier Hmving a gairt aufe upityr arfd fuipthieant i al |y

6 deci bel s. Q d

conpri si ng: compnsmgl %bu@gé%%?riow gon %ﬁg&%ﬁ ?&\P(i ?«g%le ‘Ih‘%{qe ?%nal

1 0 incl udi &g h;twannnanceut;mqg@rfeamdmmmerafoHOWnanqmﬁer andanent C1;

first and secqypy ?:k and’ fav Q‘%ﬂﬂgé %ﬁﬁ' %fSQM_S&EnﬁQIIy 6 deEfbels.Ng
sal d vi nents; a summ ng

respective ones o0 eo I nput signa
anplifier having a relatively Iom1|npedance 1 5 signal input termnal for

sumi ng C;J”enzjs SUHP' 'l’lecbﬁl’hﬂbﬁéﬁ't to cbffv;%dmgﬁwlaébpubnb@ﬁérft@bnﬁfr\iﬁhggi ng
a COprOSl e VI deo Sl na Oona (0] e S curre S a sal
Tt tormnal and @ Saurce £t BROUIiRE A, cOmphnent tidso sAPYD Siegal,

vol t age sodr@dnthuding asiwbinaiiergcomponent Y bdandr ai chrommindneeel at said

signal i nput I d a second predeterm ned DC | evel - at an out put
of said ﬁ%ﬁﬁéﬁém Cfm first and second resistors connected between

respective ° ones fifstsand sscoad cincuitenodes A§ cosipledaitoi spidk soured far of
said  summ ngcefRh’ réépdctivel ione’PBEY SR WiGeS Uit SidfhlSebthpdttis;
a summing amplifier' having a relatively low impedance
15 signal input terminal for summing currents supplied thereto,
having an output load for developing a composite video signal
proportional to the summed currents at said input terminal and
having a bias input terminal coupled to a bias voltage source for
~ establishing a first predetermined DC level at said signal input
20 terminal and a second predetermined DC level at an output of said
. amplifier;
first and second resistors connected between respective
ones of said circuit nodes and said signal input terminal of said
summing amplifier for (i) applying the currents to said input
25 terminal proportional to the AC components of said video input
" signal components for forming said composite video signal, for (ii)
applying said first predetermined DC level produced at said signal
input terminal of said summing amplifier to each of said first. and
second circuit nodes and (iii) providing resistance values selected
30 relative to said output load of said summing amplifier for -
determining a relative gain for each component video signal
summed; , '
at least first, second and third utilization devices;

35



2 5 -termnal proportional to the AC conponents of said video input
si gnal conponents for form ng said conposite video signal, for (ii) .
applying said first predeterm ned DC | evel produced at said signal i nput

termnal of said sunmng anplifier to each of sai cond
circuit -nodes and (iii) providing resistance val ugmulIﬁMIlmlllltulﬂtlatl ve
to said output load of said sunming anplifier for * Cdeterfining a '
relative gain for each conponent video dijnal sunmmed; at | east
first, second pafftst HCdcBaplddz amplifiee foe esouplidty said output load of said

15 a first DC coupled a ifier f.&r .couBhi.ng .salg out pu%r# gggdob aid
sunmi ng anpl i SUERMIRS amplifiers 1o said; first Bilizatipp deyice, 4 3¢ . “coupl ed
amplifier for coupledngmplifierf fostcoupling tsaiddfirstocirenit sedento saidi second on
device and a thitd DC counl ed A r i s &3l e sEhrcuit
node to said t'ﬂ?lrlﬁatb?? I@%@Fﬁoﬁ&g&/i.t&&{ De c88ﬂf€d .’&%fp':h’ﬁéi- dﬂﬁ Sé‘ﬁﬁhﬁg '

5 said second circuit node to said third utilization device.




