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By JAY STANLEY

HEN black-and-white TV first be-
eame a reality, the whole thing was
something of a deep, dark mystery
to most radio service techniclans of the

ern. But a few brave souls took the
plunge, bullt their own sets, and had
the thrill of getting out ahead of most
of their competitors and In on the
ground floor of a tremendous industry.

Color TV is off to a better start,
Many manufacturers are offering
courses and a lot of articles have been
written about the subject so that the
studious can, in a fairly short time, nc-
quire some knowledge of color TV,
But, as in all things, there 18 no sub-
stitute for experience with actual
equipment on which you have no
qualms about experimenting. The cost
of present-day color TV sets is high
enough to discourage a lot of service
technicians (and most consumers)
from owning such & receiver.

This article is a practical answer to
that problem. Here is step-by-step
data for bullding a color television
system,  Actually, the original chassis
was designed and bullt by two Denver
service engineers; Larry Costa and
Paul Dontje.

The unit described in this article is
a color converter which can simply be
hooked onto a conventional (but care-
fully selected) black-and-white TV set,
It can be used to drive a three-unit
projection system, or with a bit more
circuitry, a threec-gun color picture
tube.

A look at the block diagram in Fig,
2 and the circuit diagram of the color
converter in Fig. 3 will reveal that it
Is surprisingly simple when compared
to many color TV sets, The secret
lies in the fact that the set uses a
narrow-band system, with 6 mega-
cycle bandpass limiting, This is possible
because demodulation is on the R-Y
and B-Y axes Instead of the alterna-
tive I and Q axes, The I and Q system
Is a wide-band one.

Thanks to the narrow-band system,
circuitry Is much simpler. Likewise,
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Part 1: This color TV converter can be used with

three projection units or a three-color picture

tube and a second-hand black-and-white chassis.

setup, adjustment, and servicing are
also much easier. Don't let the “nar-
row band" worry you. Color quality
Is impaired so little that it cdn only
be discerned when a narrow-band and
a wide-bund set are operated side-by-
glde—and even then it is difficult to
sce the difference.

Before covering actual construction
of the color chassis, let's trace a signal
through this circuit to get an over-
all idea of how it works. As a starting
point, we'll begin with the signal
which pormally drives the grid of the
picture tube in the TV set—a signal
which Is the composite video output,
carrying both the black-and-white and

the color information. This signal
can be supplied by any really good
black-and-white set which has an LI
bandpass of 4.1 megacycles or more—
and maintaing this bandpass right
through the video amplifier stages.
Many of the older TV chassis, built
from 1947 to 1949 (split-sound sets),
were capable of this bandpass when
carefully aligned. The set used here
was a Philco 1001 chassis, but an RCA
630 or an Admiral 30A1 (and some
others) will work Just as well. These
are obtainable second hand from many
TV dealers.

The composite signal goes to the
grid of Vy, the frst video amplifier on
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Ry==18,000 ohm, I w, res,

Ke—3.2 megohm, ¥y w. res.

Ra, Ra, Rae—1330 ohm, Yy w. res,

Re—=10,000 ohm, 2 w. ves,

Koy Riny Bay Rety Ron, Ryty Raa—15,000 ahwm. Vg
». res.

Ry, Rer, Res, Rus, Ron Ru, R, Rur. Ras—100
ok, Yy w. ores,

Ra—82 000 ohm, ! w. res

Re—12,000 ahm, I w, ves.

Row, Ris, Rus—220,000 ohm, Yy w, res

Ru=—=320 ohm, I w, res,

Kipee2200 whm, V3 w. ren.

R, Rie—100,000 ohm pot

Rury Ko, Rew, Ror—1000 ahom, Vi w, res.

Rie—=10,000 okm, I w, res,

Re—22,000 ahm, T w. res,

Ra==2200 ohm, I w. rev.

Ru—=130,000 ohm, Vi w, res,

Row—10,000 ohm, Y3 w. res

Row=18,000 ohm, 2 w, ves,

R 100,000 ohm, V3 w, res.

Ru==300 ohm pot

R, R, Ree—2000 ohm pen

Rat, Roa=—10,000 olim, 5 w, rer.

Rw, Roe—4700 ok, Y3 w. res.

Ra—22,000 ahm, V3 w, res,

Ru==19,000 ohwm, V3 w, res,

Ra—33.000 ohm, Yy w. res

Ru==300,000 ohm pot

Ra—13,000 ohm, ! w, res.

K, Ror—1 megahm, Yy w. res,

Ro=130 ohm, V3 w, 1es.

Roa—1500 ohm pot

Rar—8200 ohm, I w. res.

Kan, Rax—A700 ohm, I w. res.

R, Raw=8200 ahm, ¥3 w, res,

B350 ahm, 25 w. adj. ver. (Adjwrt do give
230 v, from power supply "B+ cutput)

Cu, Cay Cor—ud ufd., 400 v, cond.

Cu, Con—01 ufd. button cevamic cond,

Cy, Cu, Coa—20/20/80 nid., 330/150/430 w,

C O R L I

elec. comd. (Spregue TVL 1723)

Co—4.7 puld, ceramic cond.

Co=130 putd. coramic cond.

Co—22 ppjd. sitver mica cond.

Cy, Cuy Cat, €y Cir, Ciay €, Con Ca, Can,
Car=01 pfd. disc ceramic cond.

Co, Cor—47 puld. silver mica cond.

CoAda70 ppfd. wice cond,

Couw=001 plds, 1600 v. paper comid,

Cuy, Cia—=230 pufd. silver mica cond.

Ci=t4.7 pufd., made wup of two condemers:
@ 10 pudd, end w 4.7 ppld. £ 3% coromie

cond.
c"—: "‘g 150 v, elec. vond.
Cowr—=1.3 10 20 ppfd. midgeitype varvable cond
( Phare control)
Cw10 pufd. silver mica cond, (I trans, can)
Cun, Cor==s01 phd, 400 v, cond.
Cat—10 ppfd, silver mica cond.
Cor==02 pid, peper cond.
Cor=22 ufd,, 400 v, pupar cund,
Cov—12.2 wald. ceremic NFO cond. 3%
Cor=3 putd, NPO cond, £3%
Con Car=100 pufd. silver mica cond,
Ca—47 ppfd. ceremic NPO cond. 3%
Coar=—=300 pafd. silver mice cond, ©10%
Ca—=27 wapdd. vilver mica cond. (In trans, can)
Co—.002 pld., 600 v, cond.
Cor=—=100 pujd, silver wice cond, L10%
Cowme100 ppfd. vilver mics cond, (In tram, can)
Cour—190 ppld. silver mica cond, (In ivams. can)
Coae Cormil uld,, 400 v, paper cond.
Con, Cor, Coa—40/10/80 pfds, 430 v, elec. cond.
(Sprague TVL 3702)
Xtal==3379.3 be, eryusal (Petersan PR Z.2)
Ly—See tent
La==20 uhvy, r.). choke
La¥0 1, # 36 en, clovewound on Millpr 19704

tovm ( Cromeo L-6)

Le=103 1, 336 en, closewound on Combridge
Thermionic Yy x 2" Jorm (Cromea L1)

La—4.3 me, trap, 73 1. 236 en, closevaund on
Millor 14704 form (Cromen L-5)

Lo Lie—120 phy. peaking conl

La, Lo—78 t. & 36 en. scramblewound 3/16
o dge Therwionic " « 1" form
{Cramen L-})

Las, Lis, Lie—1000 phy, pesking coud (Cromce
P2000)

Lu, Lis, Liv=300 phy. peaking coil {Cramee
P-300)

CHi==1 hy., 300 ma, flier choke

Tr—90 1, 240 dise wniversal wonund, Yo" wide
(pricdi 60 t, each, umiversal wound, W
wide (sece) wound on coil form from Milles
21466 it vans, (Cromes T-1)

Te—1I18 1. 210 en. cdlosewound (pri); 90 1
#1736 em, closewound (1ec.) wound on jorm
from Miller 1466 i), trans, (Cromeo T-3)

Te—00 1. £10 em, dosewound (pri.); 28 4
#26 dck, ond en, ddorewound (rec.) wound
;. form from Miller 1466 i.f, rame. (Cromco

)

To—lower vams, 1700370 v. @ 273 wmay
a3 v, @ 7 ampr 3w, @ Y ampy, (Stamcor
PE11S or equiv.)

Delay Line—See text

Vi Vo Vig, Vs, Via—6CLS tube

Vi, Ve o CB6 tube

Vit ALS tube

Vo Ve—aUX tube

V1, Vet AS6 tube

Vi—3YIG iube

Fla. 3, Camplele schematic diagram and parts lst for the TV color converter designed to be used with a black-and-while sel

the color chassis. See Flg. 3. The
Juminance or ¥ signal is picked up at
the plate of the first video amplifier
in the color chassis, passes through a
3.58 megacyele trap (L)), and is fed
to a 1.3 microsecond delay line, which
insures that the luminance informa-
tion and the color signals arrive at the
output at the same time. From the
delay line, the signal goes to the grid
of the ¥ output tube (V,). From the
plate of this tube, the signal goes
through the matrix resistors, Ee, R,
and R, where the ¥ signal and the
color-minus-Y signals are mixed to
provide green, red, and blue output.
The color-burst signal I8 also ob-
tained from the plate of V, and is fed
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to the grid of the burst amplifier, Vs
This tube is keyed on only during re-
trace, the keying being accomplished
by means of a 10-turn coil wound on
the flyback transformer In the black-
and-white TV set chassis, (See Fig. 4.)
By this means; the color burst, which
is on the back porch of the horizontal
sync pulse, s amplified—but no other
3.58 megncycle signals get through.
The output of the burst amplifier
goes to the phase discriminator trans-
former T, the secondary of which is
also supplied with a comparison signal
from the plate of the 90-degree ampli
fler, Vo, The output of the pbase de-
tector is a d.c. correction voltage which
is fed to the reactance tube, Ve this

tube, in turn, controls the frequency
and phase of the 3.58-megacyecle oscll-
lator, Vis. In this way, the local 3.58
me. oscillator is locked in exact phase
and frequency with the transmitted
color burst to supply the synchronous
demodulators with the missing color
subcarrier, the sidebands of which only
are transmitted--the carrier being
suppressed at the transmitter,

From the cathode of the 3.58 mega-
cycle oscillator, the signal takes two
paths. A signal directly from the
eathode goes to the 90-degree ampli-
fier which shifts its phase $0 degrees
for proper demodulation in the R-Y
demodulator, The secondary winding
of transformer 7% however. {eeds the
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