Easy solutions that bypass RF and IF circuitry
during vintage- IV liests anal Demonstiations.
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In the Beginning...

When, in December 1953, the FCC approved folding color inte) the existing
1941 moenechrome standarnd, broadecast stations: sciambled e convert
iansmIssIon; Systems te accommodaie color.

o this end), manuiacturers such as GE, Dumont, Dage, and RCA develeped
color monitors built around the first tricolor CRT available in reasonable
guantity, the 15GP22.

CatenniMarnch 1954, RCA hegan! the largest rin el 15GRP22-13ased Color;

television setsiever produced. Itwas the Model Cl-100; alse knewn as the
IVierrill.




...in the beginning.

Eew Menlls were seldite the pubklic. Many languished in warehouses, Gthers
were assigned to RCA executives, stations;, and NBC facilities. Jack \Weblh
had one. Jack Benny reportiedly had a blond Mermll: KING-T\V in Seattle kept

ORe NS tiansmitier bulding.

Only ene'is documented! terhave heen sold te a censumer; altheugh'there
Were certainly’ others.




MUEE Coler=IMonIte)s

Withr sermany Merrills unseld andiwith many: placed i the hands of hoth
RCA executives and NBC television network statiens, Ittwas only natural
that the C-100, designed for consumers, Weuld be pressed Into Service as
an ever-the-air menitor for color breadecasters.




Wiayiuse a =100 ter moeniter
COMPOSItE VIDED?

Net enly:was the Cii-100 readily available; It represented the culmination o a
synergistic meld oft busIiness, science, engineenng, manuiacturing), and
media. It Was a magnificent example: of state-oi-the-art consumer electionics
in 1954.

IN@,, It Was net perfect. High veltage regulation was betterin the' 15-1n. color
\Westinghouse H840CK15. Color sets took constant adjustment, altheugh' this
Wasdue in part to the broadcasters, Whe alse were alserin a leam-while-
doing mede:

IHewever, colorpPrecessing circuitiy/, Was second ternene in the CI-100. True
wideband celer deceding gave, at least injtheony, a sharper color rendition
than the H840CK15's equal-band decoding. And, while a CBS, 15-1n. celor set
used the same widebhand decoeding as the Cl-100, too: few were made o
satisty the market for color moniters.




MUt CojorEMoniter

Tihere weuld alse bera need for ani in-studiermenitor that accepted
cemposite video rather than a breadeast signalk

1o that end, the' CT-100 was efien adaptedi to display: composite video by
modifying the CIC2 chassis used in a Cl-100.




RX-LO=IMORIteR SCHEMES

Many: metheds were employed te inject a Cli-100ichassis With compesiie
video, Tiie most simple was e connect the video signal directly toithe
contrel grid of the:first video amplifier, a 6CL6.

This hewever Is not'recemmended. The output of a CTC2 second detector
ISitypically: 61V p-p while the eutput of therRCA TPX-1C colerplexer s
speciiied as 1 Vp-p.

Clearly, anramplifierisireguired.




RX=LO=IMOnIteRr SCREMES

[t started eanly: ofi the two-hundread iamoeus 1954 Rese Bowl sets, at least
one -- RCA Model'5, senal numier B570 -- wasimedified to accept
Composite video.

Thisi set was updated! by adding a 6J6 1o the rear ofi the chassis. Little is
Knewn of the actual Circult, as the executive Who tused this set at the end of
itS useful NBC life had the 6J6 circuit stripped fiom| the: chiassis.

Little more than a tube socket and the ‘6J6" chassis reference are left.




Rx=to:=IMoniter SChemEes

By 1956, the RCA Service Company
pullisheadlans article in Broadcast News
that efiered three Rx-to-Vienitor
conversion schematics. I selected the
first version because. of the basic
simplicity’ of therd2AT 7. circuit and
pecause It included! a dc: restorer.

Jihe second circuit had Its respense
altered fior use withia C1C4 chassis.

Tihe: third amplifier was de coupled, but
ItS output fed the CTC2 chassis
threugh a 10-uF electrelytic witheut a
dc restorer, and se was alse rejected.

HOW TO CONVERT COLOR TV
RECEIVERS FOR VIDEO DRIVE

By E. R. KLINGEMAN
Television Engineering, RCA Service Co.

Many television stations have acquired
a collection of color television receivers
whose usefulness is sometimes limited by
the difficulty encountered in securing a
high-quality signal, free from multipath
efiects. Studios in metropolitan areas may
have difficulty in placing the television re-
ceiving antenna so as to produce a signal
free from interference and reflections.

A reflection with a path length difference
of Y-wavelength multiples of 3.58 mc
may cause cancellation of the color subcar-
rier, just as some reflections may cause
picture-carrier cancellation and loss of sync
in the receiver. This is particularly true at
those stations whose studio and transmitter
are combined, because of direct signal
pickup by the r-f distribution system,

These receivers may be converted to
dual-purpose instruments, capable of re-
ceiving a telecast off the air or from video
line drive. Their usefulness is greatly in-
creased because they may be used as an
emergency or spare monitor. Cost of the
conversion, including labor and materials,
is usually less than $50. The receivers to
be discussed are the RCA models CT-100,
21CT-55 and 21CT-660 series. However,

FIG. 2. Video preamplifier with
frequency response flat o 4.5 mc.
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many others with similar circuitry may be
converted in the same way.

Video Preamplifier for
CT-100 and 21CT-55

In the CT-100 and 21CT-55 receivers,
a composite color video signal of approxi-
mately 5 volts peak-to-peak, sync negative,
is needed at the grid of the 1st video
amplifier, shown in Fig. 1, to provide ade-
quate contrast. Because the picture band-
width and delay characteristics are ex-
cellent, a simple video preamplifier with
frequency response flat to 4.5 mc is suit-
able, see Fig. 2.

Since the age circuit is not disabled, it
is necessary to restore d-c at the output of
the preamplifier to prevent B surging
with changes in video level. The d-c resto-
ration also serves to remove any hum in
the signal. In connection with this uit,
since the negative voltage available in the
CT-100 is —30 volts and in the 21CT-55
only —12 volts, the 0.25 ufd 200-volt ca-
pacitor and 82,000 ohm resistor marked
with asterisks, Fig. 2, must be changed to
10 uid, 25 volts and 33,000 ohms respec-
tively, to provide the correct bias for the
video amplifier in the 21CT-55 receiver.
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Rx=to:=IMoniter SCheEmEes

QUTPUT TO
IST. VIDED AMP

& 2. Wideo precmplillsr with
Ireguency responas flat fo 4.5 me.

This s the onginall RCA Service Company. circuit. Nete 1ni the Iower rHght a
minus 30-volt bias reguirement for the amplifier. It 1s supplied by the CIT-100.

Infa 21-CT-55, a resistor and capaciter change value sinee, In that set, the
negative bias veltage is 12 rather than 30.




Rx=to-Monitor Detail

S Vi |
B

TThe composite video amplifier Is bullt In'a minibex and attached to the H-V cage.
This s the first unit built and has' provision fer RCA and BNC input connectors.




Rx=to-Monitor Detail

Filament pewer, ground, B+, negative bias, and relay contrel lines are needed for
this installation. Radiation frem the cage has not affected amplifier periermance.




Rx—to—Monitor Detail

A small relay at the top center of the picture selects elther the second
detector or the compesite video amplifier as a signal seurce for the first
video amplifier in this CTC2 chassis.




Another look at the schematic...

QUTPUT TO
IST. VIDED AMP

& 2. Wideo precmplillsr with
eguency reaponas fat fo 4.5 me

A caption In thelewer left speaks off a flat respense out t0/4.5 MHZ. It s
achievediwith a single shunt peaking coil i the first stage and the tiny plate
load resistors -- only: 820 clims. With a healthy 12A17, each stage has a gain
off aboeut three for a total of six velis eut for ene velt in. Because of the relatively
low: gain in eachi stage, the wide bandwidihiis possible.




What's Next...?

Eertwe years the cemposite interface adapier eperaied successiully i my.
Cl-100. | had'ssimplified the installatien semewhat by using the under-
chassis relay, whlch was driven by a small'teggle switch o the minikhex.

\Why not semehoew make the composite Interfiace adapier pontable. One
that could lae just plugged in witheut selder, drills, chassis pURChES; or any.

hard Wirnge.




Here's the Main Ingredient...

AT o Sy, %“\?-, CAPt L] -
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| 'found a bunch off 9-pin secket savers on eBay;.




The Main Ingredient.

...and modified themito drive the compoesite interface adapter directly fromi the
first videeramplifier inithe CTC2 chassis.




A Plug-n-Play CIA.

Pop out the 6CL6 first video amplifier andl plug It Inte the socket saver.




Only the B+ IS obtained form anether location. Aniinsulated alligater clip
connects the adapter te +275 velts at the aheve-chass|s contrast pot.




A Birdseye View...

Anether operationall CT'C2 chassis testing the plug-n-play adapter.




Testing...

TwWortest were made onithis new plug-n-play adapter.

A 5 MIHZ sweep.




Testing...

Tihe top trace Is the output of the chrema amplifier recelving| the full 5 MHz
sweep. The notchiis at 4.5 MIiHz to reduce interference fliom the seundi canmier.

TThe 5 MHHz sweep: looked reasonable.




Testing...

IHewever: the: effect of a 30-Hz sguare wave on the eutput was: disappoeinting,.

Tihe tep trace Is the output of the first stage. The bottom trace Is the eutput of the
second stage, Which IS Werse hecause it's a case of garbage-in, moere garbage-out.




Improving the Low Frequency Response

| grabbed my copy of Grob Basic Television which is the text used in my first
television course in tech school. Just what was needed.

Basically, the large phase angle that wants to form at the very lowest frequencies
must be compensated for in a design balance that includes making the time
constant of the plate decoupling RC network ten times better than the lowest
video frequency, which is 30 cps in typical NTSC video amplifiers of the 40’s and

50’s.




Improving the Low Frequency Response

Additionally, the RC coupling network components can not simply be increased in
value to meet low frequency requirements because tube physics issues become
significant spoilers.




Improving the Low Frequency Response

The decoupling network for the first stage was modified by doubling the
capacitance from 10- to 20-uF. Notice how the top trace is becoming more square
while the lower Trace improves too, a result of being driven by the improved
waveform.




Improving the Low Frequency Response

The decoupling network for the second stage was alse modified by deubling
the capacitance filom 10- te 20-uE. | also lowered the value of the grid resistors.
The first stage (top) wave is new: nearly eyeball-flat with: concomitant second
stage iImprovement. There are four changes that did the trick...




Improving the Low Frequency Response

The fix to the 1956 circuit:

[1] first stage grid resistor decreased from 1 meg to 470K

[2] second stage grid resistor decreased from 1 meg to 330K

[3] first stage decoupling circuit capacitor increased from 10 to 20 uF

[4] second stage decoupling circuit capacitor increased from 10 to 20 uF




One Einal Refinement
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The circuit also includes a voltage deubler powered by the 6.3 \Vac
filament line. This eliminates the need to use the CTC2 as a
negative bias seurce.
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The final run of six were produced in 2009.




Results...










