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Exclusive bi-modal
director system

Rugged Cycolac insulators
add strength

P

Twist-resistant square boom

Fully assembled snap-together
construction

Golden Armor Coating for
superior corrosion resistance

Vibration-proof, point-contact
element |locks

82-channel
nal grabber

The Jerrold VUfinder® Antenna. The first 300-ohm UHF-VHF-FM
antenna designed--from the ground up—for uncompromising color
and black-and-white excellence across the entire TV spectrum.
Models available for metropolitan to deepest fringe areas.

e Sharp directivity eliminates color ghosts
e Flat response (=1 db per channel) for optimum color fidelity
e Exclusive bi-modal director system for extra gain

VUfinders are easy to put together, can't possibly fall apart. The
quality that's built in stays in. Quickly convertible to 75-ohm Color-
axial performance. VUfinders come in 5 models. Fach is supplied
with a UHF/VHF frequency splitter. And the list prices range from
$17.95 to $79.95. There's no better performance per dollar than
this—anywhere.

For the most efficient 300-ohm signal grabber in Jerrold's
Spectrum '67, see your Jerrold Distributor today about the Jerrold
VUfinder antenna.

JERROLD

Indoor antennas

Home pre-amplifiers

Focusing on one thing...

Distribution equipment better reception
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[Ube Substitution
suppiement

This Supplement has been designed to provide yvou with the
latest up-to-date information on new tubes. The format
allows maximum use during a house call or at the bench.

direct Substitutes

Included are the older tubes that will substitute
directly for the new tubes. This information sup-
plements the sections in the Tube Substitution
Handbook for American Receiving Tubes and
Picture Tubes.

Dasing diagrams

The basing diagram for each new tube will help
REMOVE THIS you in the servicing of new receivers when serv-
SUPPLEMENT FROM ice literature is not available.

PF Recorier* [ynical characleristics
n The typical, or average, characteristics of each
new tube can be of great help when troubleshoot-

and put itin ing new circuits.
the back of your

TUBE gasy reference

The direct substitution list will be cumulative
SUBSTITUTION each month. Thus, only the latest edition need
HANDBOOK be carried in the Tube Substitution Handbook.




Direct Substitutions

To Replace Use To Replace Use
1BK2 1AX2 4JH6 4BZ6
1S2A
SGH8A SEA8
*
1BL2 SGH3
2CN3A * o08
*
4= 6BY11 s
3BL2 3AT2 -
3BN2 6BW11 *
2 St 6CL3 6CJ3
> 6CK3
JPE ;;‘;TLZ 6DW4A
6DW4B
3BS2 3BS2A N .
3BS2A 3BS2
6EJ4 *
3CN3A 3CN3
6JC6A 6HM6
3JC6A 3HMS6 6HT6
3HT6 6JC6
2106 6JD6
3JD6
6KT6 *
4JC6A 4HM6
4HT6 6KV6 *
4JC6
4JD6 6KY6 *

PF REPORTER October, 1967, Vol. 17, No. 10. PF REPORTER is published monthly by Howard W.
Sams & Co., Inc., 4300 W. 62nd, Indianapolis, Indiana 46206. Second-class postage paid at Indianapolis,
Indiana. 1, 2 & 3 year subscription prices; U.S.A., its possessions and Canada: $5.00, $8.00, $10.00.
Other countries: $6.00, $10.00, $13.00. Current single issues 75¢ each; back issues $1.00 each.



To Replace To Replace

6LB6 . 11SP22 E
12BQP4 12BKP4
6LH6 *
12BUP4A 12BUP4
6LJ6 4
12CBP4 *
6MES .
12CEP4 *
6MF8 ¥
12CNP4 12CFP4
6MK8 * 12CQP4 *
12CSP4 *
7KYS * 12CTP4 *
7KZ6 ¢ 15KP22 *
8GU7 3 15LP22
16CHP4A 16CHP4
9GHSA 9EA8
16CSP22 *
9K X6 * 17EQP4 *
9LA6 * 19GBP4 19CZP4
19DAP4
12CL3 12CK3
12DW3A 19GJP4 19DQP4
19DWP4
12FQ7 * 19FCP4
17cL3 17CK3 19GJP4A 19DWP4
17DW4A 19FCP4
: 19FJP4
R E 19GJP4
22KM6 ’ 19GVP22 .
19GWP22 *
25CM3 iy 19HAP4 *
29KQ6 ’ 21FBP22A *
30KD6 . 21FYP4 *
21GCP4 *

34CM3 * 21GJP4 #



To Replace To Replace Use Use

22JP22 * 23HUP4A 23HUP4
22KP22 * 23HWP4 *
—— . 23HWP4A 23HWP4
23GHP4 * 25TP4 E
23HBP4 * 25WP22 *
23HRP4 * 25XP22 *
23HUP4. 23HUP4A 25YP22 »

*No replacement at present time. See future editions of Tube Substitution Handbook

d



General Speci'fic;:'ions

High-Voltage Rectifier
Fil.—1.8V @ 0.9A
PIV—38KV @ 2.2ma

High-Voltage Rectifier
Fil.—3.0V @ 0.3A
PIV—30KV @ 1.7ma

Suggested direct replacement: 3BN2

High-Voitage Rectifier
Fil.—3.15V @ 0.48A
PIV—38KV @ 2.2ma

Suggested direct replacement: 3BS2A

e




High-Voltage Rectifier
Fil.—3.15V @ 0.48A
PIV—38KV @ 2.2ma

Suggested direct replacement: 3BS2

High-Voitage Rectifier
Fil.—3.15V @ 0.48A
PIV—38KV @ 2.2ma

Suggested direct replacement: 3CN3

#1—Video Amplifier
#t2—General Purpose
Fil.—6.3V @ 0.8A

#1 #2
E, = 125 125V
Rg = 56 568
lp = 22 1lma
lse = 4.8 3.8ma
G = 8500 13,000 pmhos




Protection—tension band
Deflection—110°
Filament—6.3V @ 0.45A (11 sec)
Grid 2—50V

Suggested direct replacement: 12BUP4

Protection—None
Deflection—90°
Filament—6.3V @ 0.9A

\ Protection—Bonded
| Deflection—90°
| Filament—6.3V @ 0.9A




Protection—tension band
Deflection—114°
Filament—6.3V @ 0.45A (11 sec)
Grid 2—400V

Suggested direct replacements: 19DQP4,
19FCP4

Protection—tension band
Deflection—114°
Filament—6.3V @ .315A
Grid 2—50V

Protection—tension band
Deflection—94°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—200V




__EICO Makes It Possible

You get 100% professional test equipment quality —and economy. EICO's uncompromising
engineering-for-value makes it possible. Twenty-three years ago we started EICO to deliver
“Laboratory Precision at Lowest Cost.” Today, three million customers like us for it.
Compare EICO products with anybody’s at your local dealer. You'll see for yourself how you save
up to 50% with EICO kits and wired equipment—and enjoy electronic excellence too!

NEWEICO 235

B 15 -volt Full-Scale DC

Transistor Servicing Range.
Ac:urate measurements

down to 0.01 volts.

m Deluxe full-view 6”7 200
microamp meter movement.

m Unique ease & speed by
exclusive cofor coding of switches
with meter scales.

m Dual purpose EICO exclusive
AC/DC Uni-Probe.®

m Signal isolation floating ground.

Model 232 Peak-to-Peak VTVM. A mrust
for color or B&W TV and industrial

| use. 7 non-skip ranges on all 4
functions. With exclusive Uni-Probe.®

ﬁ $29.95 Kit, $49.95 wired.

Model 460 Wideband
Direct-Coupled 5”
Oscilloscope.
DC-4.5mc for color
and B&W TV service
and lab use. Push-pull
DC vertlcal amp.,

— )'Terriﬁc time-saver! Only 1 probe
— performs all functions — a half-turn

of probe-tip selects DC or AC-OHMS!

Model 369 Sweep and Post-
Injection Narker Generator. For
easiest, fastest visual alignment of
color B & W TV and FM RF and

IF circuits. Five sweep ranges
from 3-22C Mc/S. Four marksar

PROFESSIONAL VTVM

Feature-packed 6” professional VTVM brings you
more in functional styling, convenience, and
dependable performance for exacting measurements
in solid state circuitry.

8 DC Ranges: 0-0.5-1.5-5-15-50-150-500-1500 (to
30,000 volts with optional high voltage probe). 7 AC
Peak-to-Peak Ranges: 0-4-14-42-140-1400-4200. 7 AC
RMS Ranges: 0-1.5-5-15-50-150-500-1500. 7 Resistance
Ranges Covering: 0.2Q to 1000MQ. Frequency
Response: 3 cps to 3M¢ *=1db (up to 250Mc¢ with
optional PRF probe). Input Resistance: DC 11MQ; AC 1M
shunted by 60mmf. 1% precision multiplier resistors.

_— 3% ac:tiicy on AC and DC scales. Klt 49-95

Wired $69.95

[

pL - 1E-T1-TH 'S

New Model 567 VOM Kit $34.95

Wired $44.95

¢ 20,000 ohms-per-volt sensitivity

* 0.25 volt full-scale range

e Silicon diode meter protection circuit
DCv: 0-0.25, 2.5, 10, 50, 250, 1000,
5000V. ACV: 0-2.5, 10, 50, 250,

1000, 5000V. DCi: 0-50 uA, 1 mA,

10 mA, 100 mA, 500 mA, 10 amps. —12
to +55 db in 5 ranges. RES: 0-2K(,
200KQ, 2MQ.

— LEICO

laboratory precision at lowest cost.

H

.

! FREE 1968 CATALOG

i EICO Electronic Instrument Co., Inc.
131-01 39th Ave., Flushing, N.Y. 11352

[J Send me FREE catalog describing the full EICO
line of 200 best buys, and name of nearest dealer.

PF 10

Name

Address

bal. or unbal. input.
Automatic sync timiter
and amp. $109.95 kit, $149.95 wired.

ranges from 2-225 Mc/S. Crystal
marker oscillator. Post injection of
markers. kit $9995, Wired $149.95

City-
State

Zip.
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ABOUT THE COVER

This month’s cover illustrates abstractly the
many new monochrome TV receivers in the
‘68 lines. The symbols in the background
point out that many of the new models
are either hybrid or completely
solid-state. For more information

on the new sets see the

article starting on page 4.




SOME SHOP OWNERS DO MORE BUSINESS THAN
OTHERS BY DOING BASIC THINGS LIKE THESE:

84 %ls /5D

Readmg what's new in leading
technical magazines.

4 Making sure their caddies are
organized and properly stocked.

1

These two great Sprague capacitors are ex-
pressly made for men who are in the TV
service business to do business . . .
should be done. Both feature the ultimate in
tubular capacitor construction to keep you
out of call-back trouble:

Dual dielectric . . . combine best properties

of both polyester film and special capacitor

tissue.

Impregnated with HCX® to provide rock-

hard capacitor section.

Because impregnant is solid, there’s no oil

to leak, no wax to drip.

Designed for 105° C (220° F) operation
without voltage derating.

For complete listings, ask your Sprague distributor for Catalog
C-617, or write to Sprague Products Company, 105 Marshall
Street, North Adams, Massachusetts 01247,

DON’T FORGET TO ASK YOUR CUSTOMERS
“WHAT ELSE NEEDS FIXING?”

65-7106

DIEILM® ORANGE DROP®. ..
\  The world’s finest
‘X radial-lead capacitor

as it

Keeping their trucks ready to
roll at a moment’s notice.

%€

Keeping accurate track of their
time on each job.

DIFILM® BLACK BEAUTY®. ..
Ultimate in molded tubulars

Dipped Tubular Capacitors

A "must’ for applications where
only radial-lead capacitors will fit.
Perfect replacements for dipped
capacitors used in most leading
TV sets. No other dipped tubular
capacitors can match them. Dou-
ble-dipped in rugged epoxy resin
for positive protection against ex-

treme heat and humidity.

6 Smiling . . .
and off the job.

Arranging to have their phones
answered promptly.

/LS

\ =g

often . ..

both on

DIFILM® BLACK BEAUTY®
Molded Tubular Capacitors

World’s most humidity-resistant
molded capacitors. Feature tough,
protective outer case of non-flam-

which

cannot be damaged in handling

mable molded phenolic . . .

or installation. Will withstand the
hottest temperatures of any radio
or TV set . . . even in the hottest,

most humid climates.

THE MARK OF RELIABILITY

SPRAGUE
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October, 1967 /PF REPORTER 3



HIGHLIGHTS
OF 1968
TV LINES

A preview of the black-and-white models
offered for the coming year, including an
analysis of new features and circuitry.

ADMIRAL

A wide variety of screen sizes

and a new hybrid chassis are fea-
tured in this manufacturer’s black-
and-white lineup for ’68. Although
the majority of models are new,
nearly all use carryover chassis.

Leading the lineup are two new
22" table models employing the
previously introduced 3G5 chassis.
Also offered is a 22" holdover
table model using the 7G7 chassis.
Eight consoles are included in the
new line; four are new models using
the 3GS chassis, while the other
four are carryovers that use chassis
7G7.

The portable grouping offers
screen sizes ranging from 97 to 20",
Two Playmate 9” models are avail-
able; one is a new deluxe version
and the other is last year’s intro-
duction. Both use the recent MG2-1
chassis. The Playmate series has also
been extended to the 12” models
with the addition of four new porta-
bles using the familiar HI-1A and

. Sun shield used on Admiral’s
Playmate portable series.

4 PF REPORTER/ October, 1967

IHI-1A chassis. All four come
with a sun shield (Fig. 1) that
snaps on the front of the cabinet to
provide improved contrast outdoors,
or in brightly illuminated rooms.

Three new 14” models are also
included in the extensive portable
grouping. Each uses Chassis 1H2-
IA. Two of the three 16” models
are equipped with the new “Sun
Shield.” All use the H3-1A chassis
and come equipped with “roll-
about” stands.

Roll-about stands also come with
all 18" and 20" portable models.
Eight 18” models are available;
five use the H4-1A chassis and the
other three use a version of the new
hybrid HS chassis. The three 20"
portables also use a version of this
new chassis. One 20” set, the Jubi-
lee (Model P2037C), is shown in
Fig. 2.

The new HS hybrid chassis uses
five tubes (plus picture tube) and
thirteen transistors. The tubes in-
clude the following: a double pen-
tode 24BF 11 used in the sound de-
tector and sound output stages, a
triode-pentode 24JZ8 employed in
the wvertical oscillator and vertical
output circuits, and a twin diode-
pentode 11LT8 serving the hori-
zontal AFC and horizontal oscilla-
tor. Rounding out the tube comple-
ment are a diode-pentode 53HK7
functioning in the horizontal output
and damper circuits and a 1AY2
high voltage rectifier. A 19HAP4 or
21GTP4 picture tube is used with
the H5 chassis.

by J.W. Phipps

Three transistor video IF stages
are included in the HS design, a-
long with two transistorized stages
of video amplification. Sound is tak-
en off the collector of the 1st video
amplifier and fed to a PNP transis-
tor sound IF circuit, which in turn
feeds a conventional tube-type quad-
rature detector.

A forward, keyed AGC system
(Fig. 3) is employed in the HS5
chassis. The term “forward” de-
scribes the biasing effect the AGC
voltage has on the transistors to
which it is fed. With the exception
of voltage polarities and values, Q!
operates like a tube-type keyed
AGC stage. A negative-going video
signal from the emitter circuit of the
Ist video amplifier is applied to the
base of QI, while a horizontal pulse
is fed through CI to the collector.
The simultaneous application of
both signals (during horizontal re-
trace) causes Q! to conduct, charg-
ing Cl. The charge on CI is added
to an existing 3.3-volt charge on C2,
producing approximately 8 volts of

=
|

Fig. 2. Admiral’s 207 Jubilee model.



Nine-seventy-five buys you a complete tuner overhaul—in-
cluding parts (except tubes or transistors)—and absolutely
no hidden charges. All makes, color or black and white,
UV combos only $15.

Guaranteed means a full 12-month warranty against defec-
tive workmanship and parts failure due to normal usage.
That’s 9 months to a year better than others. And it's
backed up by the only tuner repair service authorized and
supervised by the world’s largest tuner manufacturer—
Sarkes Tarzian, Inc.

Four ccnveniently located service centers assure speedy
in-and-out service. All tuners thoroughly cleaned, inside
and out. . . needed repairs made.. .. all channels aligned to
factory specs, then rushed back to you. They lock—and
perform—Ilike new,

Prefer a replacement? Sarkes Tarzian universal
replacements are only $10.45, customized re-
placements $18:25. Shipped same day order re-
ceived. Order custom tuners by TV make,
chassis, and model number. Order universal re-
placement by part number:

Intermediate AF Amp Osc. Mixer

Part #  Frequency Tube Tube Heater
41.25 me Sound .

MFT-1 4575 me Video 6GKS 6LJ8 Parallel 6.3V
41.25 me Sound .

MFT-2 45.75 me Video 3GK5 5LJ8 Series 450 MA

M3 lZdmeSound seis 5eag  Series 500 MA

45.75 mc Video

Genuine Sarkes Tarzian universal replacement tuners with
Memory Fine Tuning—UHF Plug In for 82-channel sets—
Pre-set fine tuning—13-position detent—HI galn—Lo nolse
—Universal mounting

FOR FASTEST SERVICE, SEND FAULTY TUNER WITH TV MAKE, CHASSIS,
AND MODEL NUMBER, TO TUNER SERVICE CENTER NEAREST YOU

TUNER SERVICE CORPORATION

MIDWEST ..... 817 N. PENNSYLVANIA ST., Indianapolis, Indiana ........ TEL:
EAST ......... 547-49 TONNELE AVE., Jersey City, New Jersey ......... TEL:
SOUTH-EAST ..938 GORDON ST., S. W., Atlanta, Georgia .............. TEL:
WEST ......... SARKES TARZIAN, Inc. TUNER SERVICE DIVISION

10654 MAGNOLIA BLVD. North Hollywood, California....TEL:

Circle 4 on literature card
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FACTORY-SUPERVISED TUNER SERVICE

317-632-3493
201-792-3730

404-758-2232

213-769-2720
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Fig. 3. Forward AGC system employed in Admiral’s new H5 hybrid chassis.

positive AGC voltage. (The actual
amount of AGC voltage produced
is dependent on the level of the vid-
eo signal applied to the base of Q1
and the setting of R1, the overall
AGC control.)

The positive AGC voltage is then
applied as forward bias to the base
of Q4, the 2nd video IF (Fig. 4).
Current through Q4 increases and,
in turn, develops a larger voltage
drop across R6. Since R6 is in series
with Q4, the increased voltage drop
across it detracts from the emitter-
to-collector voltage of the transistor,
thus decreasing the gain of the stage.

The Ist video IF also feels the
effects of the forward AGC voltage.
An increase in the voltage drop of
R6 produces a more positive voltage
at its ungrounded end. This in-
creased positive voltage is applied to
the base of Q3, increasing the for-
ward bias on this stage and produc-
ing a reduction in gain in the same

PICTURE TUBE
CATHODE

VIDEO INPUT

FR
CONTRAST
CONTROL

BRIGHTNESS

PICTURE
TUBE

CONTROL

GRIDE—%zomm WQ@ J
= 500
— L T 100mfg
138V e

manner as was described for the 2nd
video IF.

To prevent reduced gain in the
tuner during the reception of rela-
tively weak signals, the AGC ap-
plied to the VHF amplifier is de-
layed by Q2 (Fig. 3). With low-
level IF signals, Q2 is biased to cut-
off. R5, the RF AGC control, de-
termines the level of signal required
to bring Q2 into conduction. When
a high-level signal is received, the
added voltage drop across R4 for-
ward biases Q2 into conduction,
which raises the voltage at the high
side of R2 and adds to the forward
bias applied to the VHF amplifier
transistor. Increased forward bias
reduces the gain of this stage exact-
ly the way it does for the Ist and
2nd video IF amplifiers.

Other features of the HS chassis
include “Instant Play” and spot
elimination circuits. Both are shown
in Fig. 5. With the on-off switch in

100v
4

=14

CIRCUIT

TUBE
FILAMENTS 5t

A
it
L]

250méd

&= 250mtd

L

148V

Fig. 5. Low-voltage power supply used in H5 chassis.
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] i RF AGC
: . DELAY
15T r oam ne BASE
vioto (5 | ! | 3479 __VIDOIF
@ siciez | | ' 570101 3
= 0 e R L1
Tmtdg

AGC
me VELTAGE

Fig. 4. Positive AGC voltage applied to
base forward biases Q4.

the off position (as shown in Fig.
5), X1 provides all tube filaments
with half-wave current instead of
the normal full-wave current. No
B+ is developed in the off position
because X1 and X2 are back-to-
back. The spot elimination circuit
is ganged to the on-off switch and
in the off position, removes B+
from the brightness control, causing
the picture tube to draw increased
current, thereby quickly discharg-
ing the aquadag coating and elimi-
nating the spot on the screen.

Also shown in Fig. 5 is the half-
wave low-voltage power supply.
Four values of B+ are provided.
The 25-volt source is regulated by a
Zener diode and used in the tran-
sistor circuits.

ANDREA

An 18” and a 22” table model
make up Andrea’s b-w line for the
coming year. Both models use the
same transformer powered chassis
that was introduced in last year’s
models. The 18” Courier model is
shown in Fig. 6.

The big news this year from An-
drea concerns the new S-year con-
sumer guarantee offered on all of
their television chassis. The S-year
guarantee covers all parts except the
picture and receiving tubes, which
are covered by a separate l-year
guarantee.

e B

e ————————

Fig. 6. Andrea’s 18” Courier model.
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Fig. 7. Solid-state AGC circuit employed in Catalina chassis.

CATALINA

Three new models are offered in
Catalina’s ’68 line. Two are 22"
consoles and one is a 20” portable
model. The transformer-powered
tube-type chassis used in the two
consoles has a transistorized keyed
AGC circuit (shown in Fig 7). The
transformerless, series-filament chas-
sis utilized in the 20" portable uses
a similar transistorized AGC stage.
In addition, the portable chassis is
equipped with “instant on.”

CORONADO

Five portables and three console
models are available from Coronado
for ’68. Smallest of the portables is
a 12” model using a tube-type im-
ported chassis. Next in line are three
18" portables, all employing trans-
formerless, tube-type chassis equip-
ped with transistorized AGC. Two
of the 18” models also feature “in-
stant on” circuits. The “Arcadia”
18" peortable is equipped with a
“sleep switch” timer that turns the
set off after up to three hours of op-
eration. The largest screen size of-
fered in the portable group is 20",
available in the Sierra model.

Two 22" consoles and one 22"
combination model complete the
line. All three use a tube-type trans-
former-powered chassis featuring
the transistorized AGC circuit men-
tioned above. The combination
model is equipped with an AM-
FM radio and four speed stereo
phono.

ELECTROHOME

Offered for 1968 are fourteen

b-w models using two solid-state
chassis and one tube-type chassis.
CRT sizes include 22", 20”7, 19",
18”, and one 10”.

The consoles and one table model
included in the new line are 22"
receivers using the transformer-pow-
ered tube-type M4 chassis. The 18"
portables also use the M4 chassis.

One 19” portable uses the new
solid-state M5 chassis. All circuit-
ry in this chassis is transistorized ex-
cept for the high-voltage stage,
which uses a 1K3 vacuum tube rec-
tifier. The vertical sweep system em-
ployed in this chassis is unique. As
shown in Fig. 8, a unijunction tran-
sistor is employed in the oscillator
circuit and a push-pull arrangement
serves the transformerless output
function. The horizontal sweep sys-
tem is designed with an AFC ampli-
fier, Hartley-type sine-wave oscil-
lator, and a buffer stage that is trans-
former-coupled to the common-
emitter horizontal output stage. The
transformer-type power supply feed-
ing this chassis consists of two rec-
tifier circuits; one is a full-wave cir-
cuit followed by a regulator system
which has 16- and 34-volt outputs.
The other rectifier circuit is a half-
wave arrangement producing a sin-
gle 14.5-volt output. The 6.3-volt
AC filament of the picture tube is
supplied by a separate winding on
the power transformer secondary.

The basic circuitry of the solid-
state chassis used in the 10”7 AC/
DC portable is electrically similar
to the M5 chassis. Major differences,
other than the CRT (an 11NP4),
include the high-voltage stage
(which uses a 1BG2 tube) and the
absence of a unijunction transistor
in the vertical oscillator system.
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Fig. 8. Vertical system found in Electrohome’s new chassis.

EMERSON

Six chassis designs power Emer-
son’s 18-model line for '68. The
smallest screen size offered is 117,
available in two personal portables
using carryover chassis. One 117
model is an AC/DC solid-state re-
ceiver and the other is an AC-only
design.

A carryover transformerless chas-
sis is employed in the three 15”
portable models, as well as in four
of the six 18" receivers included in
the new line. The remaining two
18” models use a more recent chas-
sis (120856, 857) equipped with a
half-wave low-voltage supply pow-
ered by an autotransformer. Other
electrical differences in the two chas-
sis include the addition of a 3rd
video IF amplifier and width con-
trol. The width control is a poten-
tiometer in the screen circuit of the
horizontal output stage. One other
major change involves the move-
ment of the Ist video IF circuit
from the main printed circuit board
to a separate board. All but one of

Fig. 9. Emerson’s new Model 19P76.
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Fig. 10. Packard Bell’s 88-21 chassis uses integrated circvit.

the 18” receivers are equipped with
a ‘“‘quick-on” circuit, two have clock
timers that provide automatic cut-
off of the set after a selected period
of operation, and two use Emer-
son’s new VHF tuner featuring
“Perm-Lok” fine tuning.

A 19" screen is available on two
portable models. The 19P76 is
shown in Fig. 9. Both use 20ADP4
picture tubes and chassis that are
identical to the 120856, except for
slight modifications of the CRT cir-
cuits. Both 19” models are equipped
with the “quick-on” and clock-timer
circuits, as well as the new “Perm-
Lok” tuner.

Completing Emerson’s 68 line
are five 22” models. The chassis
used in all five models are also
identical to the 120856 chassis, ex-
cept of course, for the CRT (a
23HWP4). Features common to all
22” models are “quick-on” and
“Perm-Lok” fine tuning.

PACKARD BELL

Fourteen models with screen
sizes ranging from 8” to 22" are
available in this manufacturer’s new
b-w line. Heading up the small-

Fig. 11. Panasonic’s 8” Model TR-238B.
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SOUND AMP

screen portable sets are two 8"
AC/DC models sharing the same
solid-state chassis. Included in the
chassis design are three stages of
video IF, two video amplifier stages,
a noise canceller circuit, and tripler-
type high-voltage supply feeding the
9XP4 picture tube. A full-wave
bridge rectifier is used for AC oper-
ation, together with an active power
filter circuit which also serves dur-
ing DC operation.

Tube-type chassis are used in the
two 12”7 and two 15” AC-only mod-
els. Both chassis designs employ
series filaments and a transformer-
less half-wave low-voltage supply.
The only major difference in the
chassis are the CRT’s; the 12” mod-
els use a 12CUP4, wiile the 15”
models use a 16CVP4.

Two new models and one carry-
over are offered in the 18” port-
able grouping. Both new models
use the transformer-powered tube-
type 88-21 chassis. An integrated
circuit, shown in Fig. 10, is featured
in the sound IF stage of this chassis.

An 18" table model and twp 22"
consoles complete this manufactur-
er’s ’68 line. All three models use
the 88-21 chassis.

PANASONIC

Three new models are included in
Panasonic’s ’68 offerings. Model
TR-205, the “Starstream”, is a 5"
solid-state AC/DC portable equip-
ped with a new “dark-tint” screen.
Three video IF stages and two video
amplifier stages are used along with
a noise canceller circuit, sync separ-
ator, and sync amplifier. Also used
are three stages of audio amplifica-
tion fed by a ratio sound detector
and a single-stage sound IF. The

¥ Fo222 ? g

7V

Fig. 12. Transistor AGC circuit used in RCA‘s KCS158.

deflection circuits use drivers be-
tween the oscillator and output
stages. A bridge-type rectifier sup-
plies power for AC operation. For
DC (battery) operation, the input is
fed directly to an active power fil-
ter circuit.

Models TR-238B (Valley View)
and TR-228D (Georgetown) use
the same basic circuitry as the TR-
205 described previously. The major
electrical difference in the three de-
signs involves the CRT sizes and
the accessory circuits. Both the
TR-238B (shown in Fig. 11) and
TR-228D employ 9XP4 picture
tubes and are therefore categorized
as 8” portables. The TR-238B also
employs a charging circuit for its
“built-in”  cartridge-type battery.
An added feature of the TR-228D
is an automatic timer which allows
up to two hours of operation before
automatically turning the set off.
One other difference involves the
high-voltage circuits; the 5” TR-205
uses a voltage tripler arrangement
consisting of three semiconductor
diodes, whereas the two 8” chassis
use a 1X2B tube-type high-voltage
rectifier circuit. Both the TR-238B
and TR-228D are equipped with
“dark-tint” screens.

Other solid-state models featured
in Panasonic’s new line are: An 8”
AC/DC portable using a chassis
similar to TR-205; one 8” AC/DC
portable and one 8” AC/DC table
model equipped with AM/FM ra-
dios; one 8” AC/DC table model
with clock and timer; and one 9”
AC/DC portable.

Tube-type and hybrid AC port-
ables round out this manufacturer’s
line. Included are three 12” and one
15" all-tube receiver. The two hy-
brids offered have 18" screens.
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Fig. 13. Sound IF stage of Chassis KCS158 is solid-state.

PHILCO

A variety of tube, hybrid, and all-
transistor chassis are utilized in Phil-
co’s 37-model b-w “R” line for the
coming year. A total of 13 chassis
are used, including 7 carryovers and
6 recent designs. Screen sizes range
from 8” to 22”.

Offered in the 8” size is one tran-
sistorized AC/DC portable with a
built-in battery charger. Three 127
models are included in the new line;
all use the tube-type [7C21 carry-
over chassis. Three 16” portables
also use carryover tube-type chassis
(17H22 and 16H22).

Seven tube-type and three com-
pact hybrid models comprise the
18" size group. Carryover 17J27
and 17J25 chassis are used in six
of the tube-type 18” receivers. One
hybrid 18” uses the previously in-
troduced 17JT41 chassis, while the
other two 18” hybrid receivers em-
ploy a newer version of the same
chassis (18JT41). One 18" model
features Philco’s “Midnite Mask”
black glass screen.

Two 19”7 compact models are
available. One employs the new
18J32 chassis equipped with a
20RP4 picture tube. A remote con-
trol unit utilizing an integrated cir-
cuit is used with the chassis power-
ing the other 19” receiver. This
chassis is also equipped with the
20RP4 picture tube.

Chassis 18L.T43, a transformer-
powered hybrid chassis similar to
last year’s 17LT43, is used in two
20" compact models. A 21FYP4
picture tube is used in both models.

Three 22” table models and eight
22" consoles employ Chassist8N35,
which is nearly identical to the pre-
viously introduced |7N35 chassis
except for a. different VHF tuner

and minor circuit changes. Complet-
ing the “R” line are five 22" con-
soles powered by Chassis 18NT45,
a newer version of the hybrid
17NT45 introduced last year. The
UHF and VHF tuners employed
with this chassis are solid state.

RCA

The 23 black-and-white models
offered for 1968 by this manufac-
turer are designed around twelve
chassis. Eight are continuing chassis
employed in the 1967 line, two are
recently introduced chassis, and the
remaining two are new chassis.

Continuing chassis are the KCS-
152, a tube-type vertical chassis
used in one 15” model; KCSI155
an autotransformer-powered vertical
tube-type chassis employed in an
18" model; KCS156, a transformer-
powered horizontal chassis used in
another 18” model; and KCS161, a
transformerless, vertically mounted
chassis serving in one 20" receiver.
Other continuing chassis are the
transformer-powered KCS163, a
horizontally mounted chassis used in
one 18” set; KCS159, a horizontal-
ly mounted transformer-type chassis
employed in three 22” consoles and
one 22" table model; and KCS160,
an autotransformer-powered, verti-
cal chassis utilized in two 18" and
one 19”7 model. Rounding out the
continuing chassis list is the KCS-
164, a chassis similar to KCS160.
Two 18” and one 20” receiver use
this chassis.

The four small-screen portables
offered in RCA’s ’68 b-w line use
the two recently introduced chassis.
A completely solid-state chassis,
the KCS157. functions in two per-
sonal 8” models, aptly named “Min-
ikin Jr.”

The other

recently introduced
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Fig. 14. Sync and sound amplifier employed in KCS158 and

KCS159 chassis.

chassis, KCS165, is a compact tube-
type employed in two 11" receivers.
The design of this series-filament
chassis includes two stages of video
IF, a single video output stage, and
a transformerless, half-wave, low-
voltage supply. Two twelve-pin du-
odecar-type tubes are included in
the complement of eleven tubes and
four solid-state diodes. One is a
33GY7 diode-beam power pentode
serving the horizontal output and
damper stages. The other twelve-
pin type is a 17BF11 double pen-
tode used in the quadrature sound
detector and audio output circuits.
A 12CNP4 or 310AUB4 bonded-
faceplate picture tube is used in this
chassis.

The new KCSI158 chassis (used
in two 19” models) is electrically
similar to the KCSI159 mentioned
previously, while the actual physical
layout closely resembles KCSI164.
Similarities to the KCS159 inctude a
transistor AGC circuit (Fig. 12)
and a transistor sound [F stage
(Fig. 13). In addition, both the
KCS158 and KCSI159 employ a
separate sync and sound amplifier,
shown in Fig. 14,

One major difference between the
KCS!158 and KCS159 involves the
low-voltage power supply. The con-
tinuing KCS159 uses a conventional
power transformer in a full-wave

FILAMENTS

Fig. 15. KCS158 ‘‘Instant-Pic’’ circuit.
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configuration, along with paraliel
filaments. The low-voltage supply
of the KCS158 employs an auto-
transformer, half-wave rectifier, and
series filaments. Also, the KCSI58
is equipped with an “Instant Pic”
circuit, shown in Fig. 15. Two on-
off switches are provided. One is
labeled “Master on-off”, and in the
off position, completely removes
power from the autotransformer.
The other on-off switch serves two
functions: In the off position it dis-
ables the B+ circuit and provides
half of the normal voltage to the fil-
aments, thereby keeping them warm
and ready for instant use. In the on
position it re-establishes the B+
circuit and switches the filaments to
a tap that supplies full voltage to
them. Either a 19DQP4 or 20TP4
picture tube is used with the KCS-
158 chassis.

The other new chassis found in
RCA’s ’68 line is the KCS168. used
in two 15" receivers. One of these
models, equipped with a clip-on
dark filter, is shown in Fig. 16. The
physical and electrical characteris-
tics of this chassis are similar to
those of the KCS165 described pre-
viously. However, the KCS168 uses
a 16CHP4, whereas the KCS165 is
equipped with a much smaller
I12CNP4. This diflerence in CRT
size necessitates slight differences in
the deflection stages and CRT
blanking and supply circuits. A
twelve-pin 38HE7 diode-pentode is
used in the horizontal output and
damper circuits of the KCS168 in
place of the twelve-pin 33GY7 di-
ode-pentode employed in the same
circuits of the KCS165. The only
other tube difference is found in the
AGC and video output stages; the
KCS168 uses an 8JV8 triode-pen-
tode in these stages, while the
KCS165 uses an 11KV8. Other dif-

RCA’s Model AJ-058 is

Fig. 16.
equipped with a clip-on dark filter.
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ferences involve the vertical yoke
windings; those emploved in the
KCS168 are supplied from a tap on
the primary of the vertical output
transformer, whereas the yoke wind-
ings of the KCS165 received their
supply from the secondary of the
same transformer.

SYLVANIA

Eight chassis are found in this
manufacturer’s 68 models. Three
(A02, A06, AQ7) are solid-state
carryover designs used in one 12”
personal portable and two 18" “roll-
about” portables. Other 18" roll-
about portable models use either
chassis BOS or BO06 (tube-type
carryovers).

Two new 19”7 models (the
MY71K is shown in Fig. 17) use
the recently introduced B09 chassis.
This is a transformerless, series-fila-
ment chassis employing a full-wave
voltage doubler in the power supply.
Two transistors (in addition to the
one in the UHF tuner) are included
in the main chassis complement of
the B09. Both are used in a two-
stage noise suppression circuit con-
sisting of a noise gate circuit in ser-
ies with the cathode of the sync sep-
arator and a noise amplifier con-
nected between the output of the
video detector and the base of the
noise gate. DC picture restoration
and horizontal blanking are also in-
cluded in this chassis, as well as all
other chassis in Sylvania’s new line.
The CRT used in the BO9 isa 110°
20ZP4.

Six models are offered in the 22"
size group; two are table models and
four are consoles. Powering these
22" receivers is Chassis B04. a
tube-type carryover. One other chas-
sis, the BO7, is included in Sylvania’s
new line; however, no information
concerning this new chassis is avail-
able at the present time.

WESTINGHOUSE

A total of 32 models comprise
Westinghouse’s 68 b-w line. Lead-
ing off the new line is the “Jet Set”
grouping which offers eight models
equipped with a no-glare black-
tinted glass over the screen. One of
the two 12" receivers included in
this group s a combination TV
phonograph/clock-radio. Called the
“Mini-Combo™, the unit measures

157 high by 19” wide by 117
deep. The tube-type TV chassis
(V2490-9) used in this model is a
carryover and like all of this manu-
facturer’s tube-type b-w chassis, is
equipped with an instant-on circuit.

Other models and screen sizes
available in the “Jet Set” grouping
include three 18”, two 20”, and one
8” receiver. Chassis V2483. a solid-
state design introduced last year, is
used in one 18” and one 20” model.
The only tube employed in this chas-
sis, other than the CRT, is a 1K3
high-voltage rectifier.

The 8" “Jet Set” receiver is an
AC/DC model equipped with the
V2652 all-transistor chassis. A volt-
age tripler circuit provides 9.5 kv
of high voltage to the 9XP4 picture
tube used in this chassis. Also em-
ployed in this chassis is an active
power filter circuit, shown in Fig.
18. The remaining 18” and 20”
“Jet Set” models use carryover
Chassis V2487, This is a trans-
formerless tube-type chassis.

Thirteen additional portable re-
ceivers (not included in the Jet
Set grouping) are also available.
Four of these are 12” models utiliz-
ing the V2490 chassis. Eight port-
able models use the carryover
V2486 chassis; six have 18” CRT’s
and two offer 20” screens. One 18"
portable uses the all-transistor V-
2483 chassis.

The table and console models in-
cluded in Westinghouse’s 68 b-w
line all use 22" screens. One roll-
about table model is offered. along
with two receivers that can be used
as either table or consolette models.
The console grouping consists of

eight models; five use Chassis
V2487.
ZENITH
Two new chassis designs are in-
-
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i

Fig. 17. Sylvania‘’s new Model MY71K.



cluded in the make-up of this man-
ufacturer’s '68 b-w line. One is com-
pletely solid-state except for the
3BM2 wused in the high-voltage
stage The other is a hybrid.

The solid-state chassis, 1Y21BS5S.
is employed in two 19” models
equipped with Zenith’s new “squar-
ed corner” 20UP4 rimbond CRT.
A total of 25 transistors and 17 di-
odes are used in this chassis, includ-
ing the 3 NPN silicon types con-
tained in the new rotary bandswitch
VHF tuner. The continuous type
UHF tuner is essentially the same
design employed in Zenith’s tube-
type b-w chassis.

The physical construction of this
chassis (Fig. 19) is unique. Most of
the deflection, power, AGC, and
sync circuitry is contained on the
horizontally mounted main chassis.
However, the remaining circuitry is
located on two separate subchassis
which are vertically mounted on the
main chassis. One subchassis con-
tains the video IF amplifiers, detec-
tor, and video driver. The other
subchassis includes the sound IF
limiter, and ratio detector circuitry.
Both subchassis are enclosed in
shietded metal cases to minimize
radiation and provide isolation.

The IF subchassis is electrically
connected to the main chassis by
six plug-in leads. Three stages of
video IF amplification are contained
on this subchassis. Each is a com-
mon emitter configuration employ-
ing NPN transistors. The lirst stage
is AGC controlled using forward
bias; the gain of the stage is de-
creased by increasing the collector
current which, in turn, reduces the

Fig. 19. Zenith’s new solid-state chassis
has unique construction.
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Fig. 18. Power supply employed in Westinghouse’s solid-state chassis.

collector to emitter voltage. The
video detector is of conventional
design, producing an output of ap-
proximatcly 2%2 volts p-p. This out-
put is fed to the NPN video driver
(Fig. 20), which is essentially a
modified emitter-follower circuit de-
signed to match the relatively high
impedance of the detector to the
low impedance input (base) of the
video oulput stage.

The noise gate driver is triggered
by noise peaks and cuts off the noise
gate circuit shown in the block dia-
gram of Fig. 21. The noise gate, in
turn, prevents conduction of the
sync limiter and AGC gate transis-
tors when noise peaks are present.

A forward gated (keyed) AGC
system is employed in this chassis.
As shown in Fig. 21, the circuit
consists of a gate stage, an output
stage. and a tuner delay circuit. The
gate stage operates similar to a tube-
type keying stage. The output stage
is an emitter-follower configuration

--------------- SOUND IF
1F SUBCHASSIS AND AGC GATE
VIDEO
DRIVER
NOISE GATE
DRIVER
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56K
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outeuT

used to match the high impedance
of the AGC gate transistor collec-
tor circuit to the low impedance of
the IF and tuner AGC lines.

Fig. 22 shows the actual circuitry
of the AGC system. Q2 conducts
only when a negative pulse from the
horizontal output transformer ap-
pears on the collector and a nega-
tive sync pulse from the video driver
is fed to the base. Both pulses must
occur simultaneously. With an in-
crease in signal level, the sync pulse
fed to the base of Q2 drives the
base more negative (forward bias),
increasing the collector current. This
increase in collector current is felt
as a more positive voltage at the
base of QI and, in turn, increases
the forward bias of QI, causing it to
conduct more and raising its emitter
voltage. The IF clamp diode, X2,
conducts less and the IF AGC volt-
age increases. When QI emitter
voltage reaches approximately 2.5
volts, the tuner clamp diode, XI,
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Fig. 20. Video amplifier circuitry of Zenith’s solid-state 1Y21B55 chassis.
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Fig. 21. Partial block diagram of Zenith Chassis 1Y21B55. Fig. 22.Forward AGC system employed in Zenith’s 1Y1B55

begins to conduct and the tuner
AGC voltage increases. The IF
clamp diode, X2, stops conducting
altogether when QI emitter voltage
reaches 2.8 volts and the IF AGC
voltage is stabilized at about 3.3
volts. Any further increase in video
signal level produces a reduction in
the gain of the VHF tuner via con-
duction of X1, the tuner clamp
diode. A factory adjusted potenti-
ometer in the collector circuit of the
Ist IF amplifier sets the AGC gain
reduction of the IF and, therefore,
the delay point of the tuner AGC.
The AGC control in the emitter
circuit of the AGC gate stage adjusts
the overall AGC action.

Chassis 8Y4B36, Zenith’s new
hybrid design, employs a three-
stage transistorized IF section simi-
lar to the one used in the previously
discussed solid-state chassis. How-
ever, because the video detector
load resistor (2.2K ohm) presents
about the same output impedance
as found in tube-type receivers, the
video driver circuit is not included
in the 8Y4B36 design. Instead, the
output of the detector is fed directly
to a single tube-type video output
stage.

The AGC system used in this
chassis is also similar to the system
designed into the 1Y21BS5 chassis,
except that the double pentode half
of a triode-double pentode 6BA1l
performs the keying (gating) func-
tion. An NPN transistor serves the
AGC output stage which provides
forward AGC control to the Ist
video IF.

The remaining circuitry of Chas-
sis 8Y4B36 uses tubes and is simi-
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lar in most respects to last year’s
14N26 chassis. A full-wave voltage
doubler provides B+, including a
positive 24 volts to the transistor cir-
cuits. The 24 volis is developed
across a 4. 4K-ohm dropping resistor
and is regulated by a Zener diode.
Chassis 8Y4B36 is employed in
three 20” portable models.

Eight other chassis are found in
Zenith’s *68 line. Chassis 14N33,
used in one 18” portable, and Chas-
sis 14N22, used in five 22" consoles
and three 22” table models, are car-
rayover chassis from last year. Chas-
sis 13X16 and 13Y 16, used in two
12" portables, are similar to last
year’s 13X15 chassis. Two 16”
portable models employ Chassis
14Y21, used in last year’s models.
Rounding out the ’68 chassis lineup
are: Chassis 14Y33, used in two
19" portables and comparable to
the 14N33 chassis; and Chassis 14-
Y26 and 14X26, both similar to
last year’s 14N26. Chassis 14Y26
is found in two 19” portables, as
well as serving in one 20" portable.
Other versions of the same 20"
portable use Chassis 14X26.

OTHER BRANDS

Specific detdils concerning the
chassis used in the following man-
ufacturers’ new lines were not avail-
able at press time. Therefore, only
general model information is pre-
sented.

MOTOROLA

Heading this manufacturer’s new
line is a group of receivers that fea-
tures all solid-state circuitry, except
for the high-voltage rectifier tube.

solid-state chassis.

Portables offered in this group in-
clude two 9”7 AC/DC models uti-
lizing a transformer-powered chas-
sis, and one 12” AC-only model
also equipped with a transformer-
powered chassis. Rounding out the
all solid-state receiver group are
three table models (one 20” and
two 22”) and seven 22" consoles.
Solid-state VHF and UHF tuners
are used with all of the above mod-
els. In addition, all table and con-
sole models are equipped with tinted
screens.

Tube-type receivers offered by
this manufacturer include two 12"
and two 15” portables. Also found
in Motorola’s ’68 b-w line are three
18” and two 20" poriable models
using hybrid chassis. Eleven tran-
sistors are employed in the signal
processing section of this hybrid
chassis.

SONY

Small-screen solid-state AC/DC
portables are the featured items in
this manufacturer’s 68 b-w line.
Oftered are two 4”, one 5”, one 7",
and one 8” model. In addition, two
12" AC-only models are also in-
cluded in the 68 line; one is a port-
able and the other is a table model.
Both are solid-state designs.

SYMPHONIC

Highlighting the Symphonic ’68
line is an exceptionally small 3”
AC/DC solid-state personal port-
able that weighs just 5%2 Ibs. includ-
ing C-cell batteries. Also offered
by this manufacturer are an 8” and
a 12” tube-type portable. A
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Hugo Gernsback Dies

Hugo Gernsback, pioneer in electronic invention,
author, publisher, and called the father of modern
science fiction, died on Saturday, August 19, in New
York City. He was 83 years old.

At his death Mr. Gernsback held 80 scientific
patents. He was editor in chief of RADIO-ELECTRON-
ics, editor in chief and publisher of the magazine
Sexology, and chairman of the board of Gernsback
Publications, Inc.

During his long publishing career, he put out more
than 50 magazines, including the first radio magazine,
MoDERN ELECTRONICS in 1908, and the first science
fiction publication, AMAZING STORIES in 1927. Mr.
Gernsback is widely credited with having written the
first true science fiction story, and with coining the
term itself. In his honor, science fiction writing
awards are called “Hugos.”

He is perhaps best-known as a “Prophet of Sci-
ence,” as Life called him in a 1963 article. His first
science fiction story, published in 1911, accurately
predicted radar, microfilm, stainless steel and num-
erous other now commonplace things, even including
night baseball. His window into the future has been
producing amazingly accurate predictions ever since.
M.LT. scientists, in announcing the first Venus
probe, opened with the statement that it was first
“proposed by Gernsback in 1927.”

Mr. Gernsback sponsored New York’s first tele-
vision broadcast in 1928, and was honored by the
radio industry in 1953 in recognition of his “first
50 years of inspiring leadership in radio-electronic
art.”

His awards and associations include: Marconi
Memorial Wireless Pioneer Medal, Veteran Wire-
less Operators, 1950; Gold Medal of Luxembourg,
Gr~nd Order of Oaken Crown; Silver Jubilee Trophy,
Belgian Society Helios, 1953. Member American
Physics Society, A.A.A.S.; founder Wireless Associ-
ation of America.
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COLOR TUNES

TRANSISTOR

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model numbzr
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantie
tandem UHF and VHF tuners and send in the defective unit
only.

Exact Replacements are available for tuners unfit for over-
haul. As low as $12.95 exchange. (Replacements are new or
rebuiit.)

And remember—for over a decade Castle has been the leader
in this specialized field . . . your assurance of the best in
TV tuner overhauling.

-

Pioneers of TV @: T
CASTLE

TV TUNER SERVICE, INC.

MAIN PLANT: 5701 N. Western Ave., Chicago 45, Wlinois
EAST: 4-90 Vernon Bivd,, Long Istand City 1, N.Y.
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. Get T,rouble-Freé Fuse P;otection
in Wet Locations with a

IN-THE-LINE

WATERPROOF

Fuseholder

FOR PROTECTION OF CIRCUITS
OF 600 VOLTS OR LESS
~N

Watertight construction; resis-
tance to damage by weather, wa-
ter, salt spray or corrosive fumes
permit use of TRON fuseholders
in exposed locations where safety

FOR USE ON:

 Electronic Components
at Missile Sites

* Marine Equipment

* Mobile Power Supply

Units and long life are of vital impor-
e Yard Lights tance.
* Military Field TRON fuseholders are available

Applications ) A 13,7
« Communications to take two sizes of fuses, 134" x

Equipment 115" and 134" x 134”; and take
« Any circuit operating many sizes of solid or stranded

in exposed locations. wire.
\, - ) Write for BUSS Bulletin SFH-11

INSIST ON
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BUSSMANN MFG. DIVISION, McGraw-Edison Co., ST. LOUlS, MO. 63107

Academy Avionics is a subsidiary of Ag Aviation
Academy and is a resident, full-time aviation electronics
school. VA approval means any of the courses may be
pursued under the various G. I. Bill provisions.

Courses included in the certification are Basic Elec-
tronics, a 6-month course; Avionics (aviation electron-
ics), 12 months;, Advanced Avionics, 960 hours or
approximately 6 months; and FCC License Course.

TV Next?

Philco-Ford announced price increases of | to 3%,
effective September 22, on all of its appliance lines
except air conditioners. The company said the move
was taken “most reluctantly, but was forced upon us by
the continuing increases in the costs of materials, labor
and freight.”

Products affected include refrigerators, freezers,
ranges, dishwashers, automatic washers, dryers, com-
bination washer-dryers and wringer washers.

The company pointed out that the industry price
base for these products is substantially less now than
it was in 1952, compared with an increase of more
than 20% in all items on the Consumer Price Index.
Average 1966 refrigerator prices, for example, were
less than 55% of what they were in 1952.

$5 Reward

In an effort to locate the few remaining sets which
may have radiation levels above acceptable levels, Gen-
eral Electric is offering $5 reward for turning in the
obsolete HV regulator tubes from those sets. The tubes
in question are: 6EA4, 6EF4, and certain 6L.C6’s. Con-
tact your nearest GE distributor for details.

Microelectronic VR

An integrated microelectronic voltage regulator de-
veloped by Delco Radio Division will be introduced in
some models of the 1968 Pontiacs, The miniaturized
voltage regulator is so small that it can be included as
a part of the Delcotron generator produced by Delco-
Remy Division. In the past voltage regulators have been
separate units about 3 X 3 X 4 inches in size.

The new Delco Radio unit has no moving parts. It
is about the size of a man’s wristwatch. Benefits derived
from the new regulator include increased reliability be-
cause there are no moving parts, elimination of external
wiring, and because electronic sensors are unaffected by
moisture, aging, or vibration,

Courses Approved

Full Veterans Administration approval has been
awarded Academy Avionics for electronics courses of-
fered at Reno/Stead Airport, Reno, Nevada, the school
has announced.
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SUB-MINIATURE
FUSEHOLDER
COMBINATION

For space-tight applications.
Fuse has window for inspection
of element. Fuse may be used VISUAL
with or without holder. INMC;LISNEE

Fuse held tight in holder by
beryllium copper contacts as-
suring low resistance.

Holder can be used with or
without knob. Knob makes
holder water-proof from front
of panel.

Military type fuse FMO1
meets all requirements of
MIL-F-23419. Military type
holder FHN42W meets all mili-

FUSE ONLY
.270 x .250
INCHES

tary requirements of MIL-F- GMW FUSE
19207B. and HWA
FUSEHOLDER

Write for PUSS Bulletin SFB

INSIST ON

USsTc

BUSSMANN MFG. DIVISION, McGraw-Edison Co., ST. LOUIS, MO. 63107

Circle 6 on literature card



it

Write for BUSS
Bulletin SFB.

JUICK-ACTING

FUSES

“Quick-Acting” fuses for protection of
sensitive instruments or delicate appara-
tus;—or normal acting fuses for protec-
tion where circuitis not subject to current
transients or surges.

INSIST ON

BUSsTewalITY

BUSSMANN MFG. DIVISION, McGraw-Edison Co., St. Louis, Mo. 83167

Fuseholders of Un

Mergers, Expansions, Etc.

Admiral announced that it has licensed Canadian
General Electric Company and a European company to
manufacture color picture tubes of Admiral design for
television receivers, and to use Admiral-developed en-
gineering and production equipment.

Vincent Barreca, president, said that the contracts
also include provisions for technical assistance, and
added that other discussions are being conducted with
potential licensees in other parts of the world.

A new research and development center that will
permit expansion of technical services to customers has
been announced by Belden.

Robert W. Hawkinson, president of the Chicago-
based manufacturer of wire, cable and cords, announced
that Belden has purchased a 22,000-sq. ft. building near
Geneva, Ill. “All research and development activities
now being conducted at both our Chicago and Rich-
mond, Ind., plants will be centralized in this modern
new location,” he said.

Globe-Union, manufacturer of electoronic compo-
nents, batteries and other packaged power units, has
completed occupancy of its new Administrative and
Research Park in Glendale, Wisconsin.

The new 33-acre park houses executive offices for
the firm, extensive research and engineering facilities
plus headquarters for Globe-Union’s two divisions.

|

Globe Battery and Centralab Electronics. Also located
at the Glendale facility are Globe-Union’s financial and
data processing operations, a 30-thousand volume tech-
nical library, sales and purchasing organizations plus
corporate and divisional administrative offices.

Perma-Power, a fast-growing Chicago-based elec-
tronics manufacturer, has occupied a second major
facility on the city’s Northwest side. The new facility, a
modern two story brick structure, is directly adjacent
to the company’s main plant and provides Perma-Power
with an additional 20,000 square feet of space. With the
additional space, Perma-Power now occupies almost
six times as much space as it did four years ago.

Texas Instruments and Sprague have entered into a
non-exclusive, cross licensing agreement under their
patents in the semiconductor field. Under this agree-
ment, each is licensed to use the other’s patents in the
design and fabrication of semiconductor devices, in-
cluding both integrated circuits and transistors. The
rights exchanged are worldwide, except for Japan, and
include TD’s Kilby patents as well as Sprague’s Lehovec
patent.

The agreement further calls for dismissal without
prejudice of TI’s appeal from an adverse Patent Office
decision and Sprague’s counterclaim for infringement.
The financial terms of the agreement were not disclosed.

'y

eld

USGNOINETS

For use where fuse and fuseholder could pick up radio
frequency radiation which interferes with circuit contain-
ing fuseholder — or other nearby circuits.

Fuseholder accomplishes both shielding and grounding.

Available to take two sizes of fuses— Y4 x 1l;” and
14 x 1”7 fuses.

Meets performance specifications of both MIL-1-6181D
and MIL-F-19207B.

1 TSa=ALITY

BUSSMANN MFG. DIVISION, McGraw-Edison Co., ST. LOUIS, MO. 63107
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VERTICAL
DEFLECTION

MASTERING

HORIZONTAL
DEFLECTION

In lesson 2 of this series, the
tuner, video IF amplifier, sound IF
amplifier and output, luminance (or
video) amplifier, and the sync and
AGC circuits were discussed. All of
these circuits are similar to circuits
having the same functions in a
black-and-white set.

The tuner and IF circuits are
modified only slightly to increase
the response near the upper edge of
the video passband. Additional traps
are required to prevent interaction
between the 4.5-MHz sound carrier
and the 3.58-MHz chroma informa-
tion. The additional traps make it
necessary to move the sound takeoff
point “forward™ and use a separate
sound IF detector. Otherwise, the
sound system is conventional. The

HIGH VOLTAGE

AGC and sync circuits are nearly
identical to the ones found in mono-
chrome receivers.

The luminance channel performs
the same functions as the mono-
chrome video amplifier and also it
has some additional features. It pro-
vides for video delay, performs the
retrace blanking, incorporates the
brightness control, and, of course,
it drives three CRT cathodes instead
of one. The luminance channel is
direct coupled and this can lead to
service problems for the unwary
technician.

Vertical Deflection Circuit

The circuit most frequently used
to generate the vertical deflection

GIRGUITS

current is a modified free-running
multivibrator. The modifications are
incorporated to change the usual
square-wave output into a wave-
form which produces a sawtooth
current through the deflection coil
or yoke. Since the impedance of the
yoke is inductive, current lags the
voltage; and so the multivibrator
output waveform rises very steeply,
decays steeply to about one-half its
maximum, and then decays at an
almost linear rate.

The circuit shown in Fig. 1 is
from the Zenith 24MC32 chassis.
This circuit is typical of many re-
ceivers although several sets exam-
ined used the old, familiar twin-
triode configuration. We also noted
that some circuits have the hold

October, 1967/ PF REPORTER 17
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Fig. 1. Vertical multivibrator of the Zenith 24MC32 chassis.

control in the cathode circuit instead
of the grid circuit of the normally
cutoff tube.

Consider the circuit at a time
when the vertical sweep is approach-
ing the bottom of the CRT. The
grid of V9 is swinging in a positive
direction as current flows upward
through R97 to charge the right side
of C45. The current through V9
and the deflection coils is increasing
at a linear rate. V7 is cut off by
the negative charge at the top of
C46 although this voltage is ap-
proaching the level where the tube
can go into conduction.

Shortly before V7 would go into
conduction spontaneously, the nega-
tive, integrated vertical sync pulse
1s applied to the grid of V9. The
following things all happen in a
very few microseconds:

I. The current through V9 is
diminished.

2. The field around the dellec-
tion coils begins to collapse, causing
a positive spike to begin forming at
the plate of V9.

3. This positive pulse is coupled
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to the grid of V7 causing it to
conduct.

4. The plate of V7 swings in a
negative direction and this negative
spike is coupled to the grid of V9.

5. V9 is cut off and the plate
rises 10 a peak of several hundred
volts as a result of the total collapse
of the field around the deflection
coils.

6. The collapsing field drives
the electron beam to the top of the
CRT, ready to begin another down-
ward scan.

7. The positive spike is coupled
from the plate of V9 to the grid
of V7. This drives V7 into satura-
tion, the grid draws heavy current,
and a negative charge collects at the
lop of C46. When the spike from
the plate of V9 is ended, C46 be-
gins discharging through R93 and
R4 and this cuts off V7.

8. As soon as V7 returns to
cutofl, its plate swings positive. This
positive-going pulse partially dis-
charges C45 and allows V9 to re-
sume conduction,

When V9 begins conduction, the

trace begins its downward deflection.
The grid voltage of V9 gradually
becomes more positive as current
flows upward through R97 to charge
C45. This increases the current
through V9 and the deflection coils
to produce the vertical sweep.

There are three controls in the
vertical circuit: hold, size, and lin-
earily. The hold control determines
the time required for C46 to dis-
charge to the point where V7 can
conduct. If this discharge time is
too short, (free-running frequency
too high) a new vertical scan will
have started before the arrival of
the next sync pulse and the picture
will roll down. If the free-running
frequency is slightly lower than the
scan rate, the vertical multivibrator
synchronizes normally.

The size control determines the
plate saturation vollage of V7. The
difference between saturation volt-
age and B+ is the amplitude of the
signal which is coupled to the grid
of V9 and this ultimately determines
the amplitude or size of the sweep.

The voltage at the grid of V9 is



not completely linear since it is a
portion of the exponential charging
curve of a capacitor; however, V9
is not linear either (gain is different
at various bias levels). By proper
adjustment of the linearity control,
a level of bias is obtained that
causes these two inhcrent nonlin-
earities to be equal and opposite.

The network consisting of C47,
K2, R98, and C50 shapes the feed-
back pulse to the grid of V7. The
shape of this pulse determines the
conduction time of V7 and this de-
termines the retrace time. M7 dis-
ables the multivibrator for color
setup purposes. R102 and R103 are
loading resistors across the dellec-
tion coils. They prevent the coils
from oscillating at the end of the
retrace interval. The resistance of
R95 decreases with temperature
rise to compensate for the increase
in resistance of R96, R&, and R4
as the temperature rises.

Some sets use a vertical centering
circuit to control a small DC cur-
rent which flows through the vertical
deflection coils. This current either
aids or opposes the vertical deflec-
tion current to shift the entire raster
up or down.

Horizontal Phase Detector

The horizontal oscillator and its
synchronizing circuits used in color
sets are no different than those used
in b-w receivers. The schematic
shown in Fig. 2 is the horizontal
phase detector circuit used in the
Philco 16QT85 chassis. The two
inputs to the phase detector are
compared to determine their rela-
tive timing and a correcting voltage
(error signal) is developed to correct
the oscillator frequency.

Negative sync pulses from the
sync separator are applied to the
junction of the cathodes of the
phase detector diodes and both
diodes conduct, This places a nega-
tie charge on the tops of C75 and
C52. Between sync pulses, these
capacitors discharge as follows:
C75 discharges downward through
R113 causing the anode of X20 to
be negative with respect to ground.
C52 discharges downward through
R112 causing the bottom of R112
to be positive with respect to its top.
Since the voltage at the bottom of
R112 cannot be negative with re-
spect to the top of R113 and the
voltage drops across R112 and

R113 are nearly equal, the voltage
measured from the top of R112
(or C52) to ground is nearly zero.

At about the same time that the
sync pulse is applied to the junction
of the diode cathodes, a negative
pulse from the horizontal output
transformer is supplied to the junc-
tion of C76 and C77. This drives
electrons away from the top of C76
and down through R112 and RI111.
During the interval between pulses,
the current flows back up through
R111 and R112 producing a posi-
tive-going sawtooth at the top.

Now consider the interaction of
the two separate actions which re-
sult from the sync pulse and the
feedback pulse. Referring to Fig.
3A, we see the phase relation of the
two voltages when the oscillator is
operating at the correct frequency.
The sync pulse arrives shortly after
the start of the negative-going feed-
back pulse. Since X19 can conduct
only until its anode becomes neg-
ative with respect to its cathode,
only a portion of the electrons that
could be supplied by the sync pulse
actually get to the top of C52. Dur-
ing the long interval between sync
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Fig. 2. Horizontal phase detector of the Philco 16QT85 chassis.
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pulses, some of the electrons re-
quired to recharge the top of C76
are supplied from C52 and the re-
mainder flow upwards through R111
and R112. Since the total-current
through R111 and R112 has been
diminished by the action of the
feedback pulse, the average-voltage
at the top of C76 is less positive
than it would be in the absence of
the sync pulse.

Fig. 3B illustrates the action of
the phase detector if the oscillator

@ HORIZ AFC  6BL8
A

PHASE
DETECTOR

frequency is too high. The feedback
pulse is shifted to the left from its
normal position and the anode of
X19 is driven farther negative be-
fore the sync pulse arrives. As a
result, fewer (or none) of the elec-
trons supplied by the sync pulse
are actually deposited on the top of
C52. During the interpulse interval,
all of the electrons must flow up-
wards through R11] and R112 and
the voltage at the top of C76 is
more positive.
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Fig. 4. Horizontal oscillator and AFC of the Philco 16QT85 chassis.
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Inspection of Fig. 3C shows that
if the feedback pulse arrives too
late (frequency low), a greater por-
tion of the sync pulse electrons
reach C52 and the average voltage
at the top of C76 is less positive
than before.

Referring once again to Fig. 2,
RI115, R116, R117, C79 and C80
form the anti-hunt network. This is
essentially an integrating circuit
which smooths the voltage at the
top of C76 into an almost constant
level. If the integrations are too
great (time constants too long), hori-
zontal pulling will result because
the AFC tube will not correct the
frequency quickly enough. On the
other hand, too little integration
will cause horizontal jitter because
the AFC tube will tend to overcor-
rect the frequency (hunt).

From this discussion of the phase
detector circuit, we learn that an
increase In oscillator frequency re-
sults in a positive-going error signal
at the grid of V7. While this is
true of this specific circuit, some
circuits are designed so that the
exact opposite is true. That is, in-
creased frequency produces a neg-
ative-going error signal in some
receivers even though the circuit
configuration is quite similar.

Horizontal AFC and Oscillator

Referring to Fig. 4 which is the
schematic of the AFC and oscil-
lator circuits of the same Philco
16QT8S5 chassis, the error signal is
applied to pin 9 of V7. However,
before attempting to understand the
operation of the AFC tube, the op-
eration of the oscillator must be
thoroughly understood.

The oscillator is basically a Hart-
ley type although the tank circuit
capacity, as well as the inductance,
is tapped. The waveshape of the
oscillator output is modified by R-
124 and C88 before it is applied to
the output tube. V7B is grid-leak
biased by R122 and C84.

The frequency-determining cir-
cuits of the oscillator are L37, C85,
C86, and the AFC tube. Insofar as
an AC signal is concerned, the AFC
tube is shunted across C86, and so
the current through V7A is part of
the total current of the tank circuit.
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The all solid-state B&K Model 1245 Color Generator
duplicates the waveforms transmitted by a color TV
station.

Adherence to these waveforms makes it easy to con-
verge the color tube, check sync and make other raster
adjustments . . . and the color generator with station
quality signal will be able to sync next year’s sets.
Generators with compromise waveforms do not give you
this obsolescence protection.

Here are oscilloscope photographs from the outputs
of two typical competitive color generators, one tran-
sistorized and one tube type, and the B&K Model 1245.
The detailed analysis with each photograph shows a few
of the reasons why you’ll save time and effort with B&K.

COLOR CROSSHATCH

STANDARD STATION SIGNAL

One horizontal sync pulse with Two lines showing harizontal sync
its color burst. pulse with black and white tv signal,

TRANSISTORIZED B&K MODEL 1245

Good du llcation of station signal Well defined back porch on hori-
including bac “porch. If the set won't zontal sync pulse permits accurately
sync, the set is defective. setting color killer and almost elimi-

nates need to adjust brightness and
contrast.

TRANSISTORIZED GENERATOR A

For the first time, with the no-compromise wave-
forms from the B&K Model 1245, it is possible to
accurately set the color killer threshold control with

No back porch causes unstable Square wave horizontal sync pulse
color sync. Burstt amflitude comprels with no back porch and ;f»ogr dc cou- a color generator.
sion may permit sync on wrong color pling forces adjustments of brightness, ini o i
bar, contrast & fine tuning to obtain usable The mlmat.ure size and convenience (.)f the Model
pattern. 1245 mateh its performance. It provides crystal-

controlled keyed rainbow color bar display, and
GENERATOR B dot, crosshatch, horizontal line and vertical line
patterns as well as gun killer controls that will
work with any picture tube. Size only 274 x 814
%z 874”. Net 513495,

No back porch; color infoermation Complete absence of any back

on top of sync-pulse makes sync diffi- porch necessitates readjustment of
cult on some sets. brightness, contrast and fine tuning to

obtain a usable pattern.

See your B&K Distributor for a demonsiration
or write for Catalog AP22.
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Fig. 5. Horizontal output and high-voltage circuit of the Zenith 25LC30 chassis.

V7A has two inputs, the error
signal from the phase detector and
also the 15,750-Hz signal present
at the cathode of V7B. This second
signal is shifted in phase by the
combination of C81, R117, and C80
so that the voltage at the grid of
V7A is leading the vollage at the
cathode of V7B. This leading volt-
age causes a leading current to flow
through V7A and through the tank
circuit. From basic electronic the-
ory, we recall that a leading current
is a capacitive current, and so the
current of V7A appears as an ad-
ditional capacitive current in the
tank. Thus, as the error signal goes
positive, the capacitive current in-
creases and the resonant frequency
decreases to reduce the error.

R4 and R120 set the bias of VTA
and determine the free-running fre-
quency of the oscillator. The error
signal at the grid of VA causes the
capacilive current to vary above or
below this level to maintain hori-
zontal sync.

It was pointed oul earlier that the
direction of the error signal gen-
erated by the phase detector can be
either positive or negative for a
given frequency error. It is also
possible to change the AFC circuit
from the one shown in Fig. 4 so
that a positive error signal at the
grid will increase the frequency
rather than decrease it. One way of
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doing this is to interchange the
values of C80 and C81. Now, the
feedback would lag and the current
through V7A would appear induc-
tive rather than capacitive.

There are nwnerous other cir-
cuits which are used to generate the
horizontal time base. Space limita-
tions do not allow an exhaustive
analysis of each of them in this
course. For most service problems,
the technician will be able to solve
the difficulties if he will simply take
time to identity the frequency-
determining components and deter-
mine the direction of the error signal
from the phase detector.

Horizontal Output and
High-Voltage Circuits

Regardless of the oscillator and
AFC circuits used, the designs of the
horizontal-outpul sections used by
various manufacturers are similar.
In many respects, the circuits are
the same as ones used in mono-
chrome receivers, but the whole
horizontal deflection system has heen
“beefed up” for several reasons:

I. The ultor (high-voltage anode)
voltage (about 25 kv) is higher than
it usually is in b-w receivers, and
the CRT beam current is increased
three-fold.

2. The shunt regulator draws
additional current from the ultor
supply.

3. The boosted B+ has a higher
potential and the load is greater.

4. The focus rectifier and
bleeder, the convergence circuits,
and the pincushion circuits extract
power from the horizontal output
circuit.

The schematic of the horizontal
output and high-voltage circuit used
in the Zenith 25LC30 chassis is
shown in Fig. 5. The yoke is driven
in the conventional manner by taps
on the primary of the high-voltage
transformer. A secondary winding
1s used to obtain the voltages neces-
sary for convergence, horizontal
AFC, and keying of the AGC, color
killer, and burst amplifier.

The anode supply for the focus
rectifier is obtained from a tap on
the primary of the high-voltage
transformer. The output of VIS5 is
divided by the bleeder consisting of
Ri30, Ri31, RI132, and R20; and
the focus voltage is controlled by the
setting of R20. C68 is a filter for
the focus supply and R133 is an arc
protector.

The ultor voltage is developed in
the usual manner but, unlike b-w
supplies, it is regulated by a shunt
regulator. Regulation is accom-
plished by the special regulator tube
(V16). R19 is used to set the bias
on V16 so that it is near cutoff when
an all-white picture is being dis-
played. As portions of the picture



If you’re
looking for trouble,

Sr A i Q : = . -
’ll fo ® 'y
you'll find 1t fast.
That’s what Amphenol test equipment is all about. The CRT Commander. The Milivolt Commander.
The Signal Commander. The Color Commander. The Stereo Commander. They’re all time savers.
With them you can test any TV, radio or stereo set. They let you find trouble, fix it, then get out of

there. See your Amphenol distributor. Or write us direct. Amphenol Corporation, Department
ET-107, 2875 South 25th Avenue, Broadview, llinois 60153.

0=

Milivolt Stereo

Circle & on literature card



Last week you worked
71 hours.

The week before

ubes
family. See your participating GE Tube Dis-

GENERAL @3 ELECTRIC

Circle 9 on literature card
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Stir up some big family excitement!

& Tisbe Toliday Gift Typreds

Get valuable gift tickets

Get aboard!

GIFT ORDER FORM

Mail this order form, along with
the correct number of gift tickets to:

redeem your gift tickets
in time for the holidays

Allow 2-3 weeks for delivery. Orders must be
postmarked by midnight, December 8, 1967 for
Christmas delivery. This offer void where
taxed or prohibited by law.

GE TUBE HOLIDAY GIFT EXPRESS DEPOT
POST OFFICE BOX 300
NEW YORK, NEW YORK 10008

See your GE Tube Distributor today for details.

. GENERAL @D ELECTRIC

ETR-4828
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C mm . _ 1. Gilbert Train mlm. | 57
[ 2. GE Slicing Knife 46
| 3 GE Tape Recorder 66
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Fig. 6. Horizontal output and high-voltage circuit of the Admiral 1G1155-1 chassis.

are made black or gray, the CRT
beam currents decrease and the ultor
supply voltage tends to rise. The
boosted B + also rises and this posi-
tive-poing voltage is used to de-
crease the bias on V16. Thus, V16
conducts more, the load on the ultor
supply remains constant, and the
ultor voltage is stabilized.

Some manufacturers use the aver-
age potential of the CRT cathodes
as a control voltage for the ultor

regulator. A black picture is pro-
duced by a positive-going voltage at
the CRT cathodes, and this voltage
(in lieu of the boosted B+) is used
to increase the conduction of the
regulator tube.

A rather unique approach to the
problem of high-voltage regulation
is illustrated in Fig. 6. This is a
schematic of the horizontal output
and high-voltage section of the Ad-
miral 1G1155-1 chassis. Notice that

no shunt regulator is used.

A feedback pulse from the sec-
ondary winding (terminals 1 and 2)
of T4 is rectified by X10 and the
resulting voltage is added to the bias
supply for the horizontal output
tubes. This total bias determines the
amount of drive to the high-voltage
transformer and, finally, the poten-
tial of the ultor supply.

As the CRT beam currents in-
crease and load the supply, the am-
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Fig. 7. Horizontal output and

high-voltage circuit of the RCA CTC16 chassis.
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Fig. 8. Horizontal output circuit in Zenith 23XC38 chassis.

plitude of the feedback pulse is
decreased and this results in a lesser
bias voltage at the grids of V10 and
V11, This causes V10 and VII to
conduct more heavily to increase the
ultor voltage.

While this system is adequate, it
does allow some variations in the
high voltage. In order to maintain
good focus over a range of ultor
voltages, the focus voltage is made
to “track” the ultor voltage. This is
accomplished by R141 and R142
along with their filter, C99. As the
CRT beam currents increase, the
voltage across R14] and R142 in-
creases and this voltage is added 1o
the output of the focus rectifier to
adjust the focus automatically for
changes in CRT current. A slight
change in width as the brightness
control is rotated is normal in re-
ceivers using this circuit.

The horizontal output and high-
voltage circuits of the RCA CTCI16
chassis are shown in Fig. 7. In this
circuil, the focus rectifier is con-
nected to the plate of the horizontal
output tube and develops 4 to 4.5
kv. The ultor voltage supply and
regulator are similar to the Zenith
chassis discussed earlier, but the
regulator control voltage is derived
from the CRT cathodes.

The horizontal-centering problem
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is solved by driving the yoke with
two identical windings of the high-
voltage transformer. A 10-ohm
potentiometer used as a centering
control is connected between ter-
minals 3 and 4, and a small DC
potential exists across it. One end
of the yoke is connected to the cen-
ter arm of the control. Depending
on the setting of the control, a small
DC current can be caused to flow in
the yoke to change the centering.

A third method of high voltage
regulation has been developed in
the Zenith 23XC38 chassis. The
horizontal output circuit is shown
in Fig. 8 This circuit uses a type
6HSS regulator (V21) whose cath-
ode and plate are connected to B+
and a tap of the horizontal-output
transformer, respectively. Since the
tube is operating at potentials which
are much lower than those encount-
ered in the conventional shunt reg-
ulator circuit, there is no need for
radiation shielding or a double-
ended envelope for the tube.

The control signal for V21 is de-
rived from a divider network con-
sisting of R82, R83, and R84 con-
nected between a portion of the
boosted B+ supply and ground.
RE&3 is used to set the bias level of
V21 and this ultimately adjusts the
ultor supply voltage. A second volt-

age is also applied to the grid of
V21. This is a positive pulse taken
from the cathode circuit of the hor-
izontal oscillator.

Assume a white raster which re-
Sults in maximum loading of the
ultor power supply. The boosted
B+ potential is minimum and the
bias on V21 is maximum. Under
these conditions, the conduction of
V21 is minimum and the regulator
has little effect on the output voltage
of the ultor supply.

Under black-raster conditions,
there is no load on the ultor supply
and this voltage tends to rise. The
boosted B+ also tends to rise and
the bias of V21 is reduced. The
horizontal-oscillator pulse causes
V21 to conduct during the retrace
interval and this conduction loads
the horizontal output transformer.
Stated another way, V21 clips the
positive excursion of the “ringing”
or flyback pulse of the horizontal-
output transformer and this tends
to reduce the ultor supply voltage.
The amount of clipping (or loading)
is determined by the boosted B+
potential which, in turn, is deter-
mined by the load on the ultor sup-
ply. As the raster changes from
black to white, the conduction of
V21 becomes progressively less and
so the ultor supply voltage is stabil-
ized.

The regulator tube is pulsed on
only during horizontal retrace for
two reasons:

I. Since V21 is cut off during
the forward scan, it does not affect
the width of the raster.

2. Since V21 conducts only dur-
ing retrace, the duty cycle is low
and only a minimum amount of
power is extracted from the hori-
zontal-output circuit. This also min-
imizes the plate-dissipation require-
ments for V21.

Summary

In this lesson, we have analyzed
the power supply and deflection cir-
cuits. The principal difference be-
tween these circuits and their b-w
counterparts is that greater power-
handling capability and greater sta-
bility are required in the circuits of
color receivers.

The next lesson in this series
(Part 4) will begin the discussion of
the chroma circuits. A
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FACTS MAKE FEATURES:

1 Comprehensive overload protection.
2 One selector switch minimizes chance of incorrect settings

3 Polarity reversing switch

Additional protection is provided by Model 630-PLK's new transistorized relay circuit.
Transistorized overload sensing device does not load circuit under test, eliminating
the possibility of damaging circuit components. A special meter shorting feature on
soff”” position offers high damping when moving tester. The exclusive patented Bar
Ring Movement provides self-shielding and is not affected by stray magnetic fields.
Wider spread scales, and unbreakable clear plastic window assure maximum read-
ability. Diode network across meter protects against instantaneous transient voltage.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

Circle 10 on literature card

RANGES
“DCvolts: | 0-2.5-10-50-250-1,000-5,000 at 20,000
ohms/volt.0-0.25 at 100 microamperes.

S
AC Volts: 0-3-10-50-250-1,000-5,000 at
5,000 ohms/volt.

9

Decibels: =20 to 11, 421, 435, +49, +61,
-+475; “0" DB at 1 MW on 600 ohm line.

DC Microamperes: 0-100 at 250 Mv.
“"DC Milliamperes: § 0-10-100-1,000 at 250 Mv.
TOC Amperes:  § o-l0atzsomv.
Megohms: 0-1-100 {4,400-440,000 at center scale).

USSR

== 2 i -
Dutput Volts (AC): 0-3-10-50-250-1,000 at 5,000 ohms/vollj3
jack with condenser in series with AC ranges. N

b e Ly

CARRYING CASE

Model 639-0S black leather carrying case,
built-in stand, Flaps open to permit use o
tester in the case. Suggested U.S.A. User
[ -] SSP N P $14.00
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The new “Millivolt Commander”
just released by Amphenol is about
as close to the state of the art as
you can get. It combines the fea-
ture of many different instruments
into one package.

It functions as a VOM (sorry,
no current scales) because it’s com-
pletely portable — no line cord. It’s
a good substitute for a VIVM be-
cause it boasts 10.6-megohm input
resistance on DC ranges and 10-
megohm impedance on AC. It also
has high-sensitivity ohms scales —
10 ohms to 10 megohms center
scale. It even masquerades as an
AC VTVM because it has the very
sensitive AC ranges usually found
only in AC VIVM’s. And to top
it off, the accuracy is == 2% DC
and == 3% on AC ranges.

By T. T. Jones

FET meters are popping up like
spring tulips all over the industry.
Nearly every test equipment manu-
facturer is either producing or de-
veloping one. Amphenol’s Model
870 happens to be the first we've
had an opportunity to analyze, but
if others follow the pattern of de-
sirable features per dollar, then the
VTVM may be on the way out.

The basic metering circuit is
shown in Fig. 2. Q1 is the FET.
Just think of it as a conventional
triode tube. It’s purpose is im-
pedance matching from the high-
Z input to the low-Z second stage.
It also provides amplification.

CR-1 is an overload protection
diode. It’s not a conventional zener,
but acts as one in this circuit. Its
purpose is to keep the applied volt-
age within the FET’s gate ratings.
Remember that even a momentary

Fig. 1.
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New meter features field-effect transistor.

analysis of test instruments
...operation. . .applications

overload can puncture the gate in-
sulation and irrepairably damage a
FET.

Q2 is the second stage of amplifi-
cation. This stage is a conventional
PNP common emitter configuration
and needs no explanation. Most of

Amphenol Model 870
Specifications

DC Voltmeter
Ranges:
0-.1 1-1000V in a 1-3 se-
quence. + DVC or — DCV.
Input resistance:
10.6 megohms all ranges.
AC rejection:
40 dB greater than full-scale
affects reading less than 1%.
Accuracy:
+ 2% of full scale.

AC Voltmeter

Ranges:

Input impedance:
0-. 01-300V in a 1-3 sequence.
—40 to +50 dB in 10 dB
steps.
.01 to 1V scales; 10 megohms
shunted by 31 pf. All other
scales; 10 megohms shunted
by 20 pf.

Accuracy:
+ 3% of full scale.

Ohmmeter

Ranges:
0-5000—500Mq with 10 cen-
ter.

Voltage:
1.5V open circuit.

Accuracy:
=R BEN el

Size (HWD):
5% x 9% x 678" o.a.

Weight (with batteries)
5 pounds.

Power Source:
8 “AA” 1.35-to 1.5-volt cells,
2 AA 1.4-volt mercury cells.
(Carbon cells may be used in
all circuits if 1 mv per day
zero drift can be tolerated.)
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Which miniature electrolytics
for transistorized AM-FM radios ?

COMPARATIVE SIZES
OF CAPACITORS ALL RATED
10 MFD., @ 25 WVDC

(shown actual size)

TT aluminum electrolytic

MTA aluminum electrolytic

TAS solid tantalum

TAP wet stug tantalum

TLS wet slug tantalum

MTP wet slug tantalum

The new portable AM-FM radios are so compact you
wonder how they get all those components into that little
box. You wonder even more when you have to replace
some of the parts.

Electrolytic capacitors, for example. The original elec-
trolytic usually turns out to be a tiny thing jammed in
among a dozen other midget gidgets. Getting it out is a
trick in itself. Getting a suitable replacement is even
tougher! And unfortunately, you're apt to need replace-
ments, because many of these tiny capacitors just aren’t
much good. They don’t meet the quality specs of good
domestic capacitor makers. But high quality domestic
capacitors are often just a bit too big to fit in the
space available.

What’s the answer ? Search the town for another “little-
bitty”’ original capacitor? Tell your customer you can’t
finish the job?

Don’t give up. We have a few suggestions.

First, try a Mallory TT aluminum electrolytic. This is a
real quality capacitor, rated 85°C, and it’s pretty doggone
small. Or a Mallory MTA, a revolutionary molded case
aluminum electrolytic with excellent quality at low-
low price.

If neither of these will fit, try a Mallory tantalum capac-
itor. The TAS solid tantalum is about the same size as
the TT, but it’s rated 125°C. Need still smaller size?
Take a look at the Mallory “‘wet slug” tantalum types
TAP and TLS—and the super-miniature MTP, which
gives you the most microfarads in the smallest size of
anything on the market. The pictures at the left show you
comparative sizes, all for a 10 mfd, 25 WVDC rating.

Sure, you’ll pay a little more for the tantalum capacitor.
But not as much as you might think. The TAP only costs
42¢ more than the TT, in the rating shown. And you get
the utmost in reliability.

We certainly don’t expect you to use a tantalum capacitor
to replace every aluminum electrolytic. But they come
in mighty handy sometimes. And you can get them when
you need them from your Mallory Distributor. Ask him
for our latest catalog, or write to Mallory Distributor
Products Company, a division of P. R. Mallory & Co. Inec.,
Indianapolis, Indiana 46206.

DON'T FORGET TO ASK 'EM=20/at else needs fixing?”

Circle 11 on literature card
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Fig. 2. Simplified schematic of the DC voltmeter.

the output is applied to the meter, drift in overall gain. Q3 acts on black leatherette-covered wood case
but a portion of Q2’s output is fed this through an inverse feedback which matches the other instru-

to Q3, the stabilizer. Similar stabil- arrangement and corrects the errors. ments in the Amphenol line. There’s
izing stages can be found in most When measuring AC voltages, an a large pocket in the cover for
high-quality VTVM’s. It senses additional two-stage amplifier is lead siorage. To help conserve bat-
changes in the overall gain of the  swiiched in between Q2 and the teries, the instrument is automatic-
amplifier and compensates for these meter. There are also some fre- ally switched off when the cover is
changes. Thermal drift, power sup- quency compensating components closed. A
ply voltage changes, and aging of  switched in at the input.

> ) ) For further information circle 56
components may cause a slight The Model 870 is housed in a on literature card

Why not sell the best

Now...get
genuine Zenith parts

three ways faster-
with ZIP!

Your Zenith Distributor has a revolutionary new
system to speed your replacement parts ordering.

Called “ZIP” (Zenith Instant Parts), it gives you Easy-to-handle, space-saving microfilm cards
much improved service. in file 2” to 3” deep replace 10 feet of catalogs.

1. Looking up parts numbers is 100% quicker 2. “Out-of-stocks” are cut down. The 3. Factory special orders are
than before. Because parts lists and schemat- new ZIP program helps your Zenith dis- shipped faster. Under the new ZIP
ics for the pasl ten years are now microfilmed (ributor keep tighter inventory controls program, the Zenith factory is
on compact, easily-handled filmcards. and maintain a more complete stock. geared to ship orders without delay

Order from your Zenith Distrib-

utor for “Zenith Instant Parts” ®
service on all genuine Zenith re-

placement parts and accessories.

The quality goes in before the name goes on

Circle 12 on literature card
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Want a high-pay career in Electronics?

This

free book
may change
your life

It tells how to go about getting the key
to job success in the growing electronics
boom-a Government FCC License

HERE’S A BIG BOOM IN ELECTRONICS. And YOU can
Tbe part of it. You don’t need a college education or
any previous experience in electronics. The free book
shown here tells you how.

In the last 15 years, the electronics manufacturing
industry alone has grown from $2.7 billion to $17 billion,
and is expected to hit $24 billion by 1970.

Thousands of trained men are urgently needed to help
design, manufacture, inspect, test, install, operate, and
service electronics marvels that are making headlines.
If you qualify, it means a secure, steady high-pay job
with a real future to it.

Maybe you’d like to become a broadcast engineer . . .
put famous radio disc jockeys and television entertainers
“on the air.” Or be your own boss servicing scme of the
more than a million two-way mobile radio systems in
taxis, trucks, trains, etc. Or work alongside famous sci-
entists developing and testing such electronics miracles
as picture-frame TV, desk-top computers, pea-sized
hearing aids, rocket guidance and control systems.

Regardless of which you choose, the secret of “getting
your foot in the door” is getting a Government FCC (Fed-
eral Communications Commission) License. It’s govern-
ment-certified proof, respected by employers everywhere,
that you have passed a standard Federal exam on the
fundamentals of electronics — that you’re not just an
electronics handyman, but a real “pro.” Many jobs
legally require it.

Now, because of the importance of getting your FCC
License, Cleveland Institute of Electronics has prepared
a valuable 24-page book telling you how to go about it.

ENROLL UNDER NEW G.|I. BILL

All CIE courses are available under the new G.L. Bill.
If you served on active duty since January 31, 1965,
OR are in service now, check box in coupon for G.I.
Bill information.

How to get a
Commercial
FCC License

and what it means to youy .

Y ou will find out why the Commercial FCC License is
often called the “passport to success.” You’'ll see how
and why the Government issues these licenses. You’ll
learn how you can get your license . . . and qualify for
top opportunities in Electronics.

With this book, you will receive a second free book,
“How To Succeed In Electronics.” It’s the catalog of
the Cleveland Institute of Electronics . . . first organiza-
tion to offer an FCC License Warranty. (CIE will re-
fund all of your tuition if you don’t pass the FCC exam

. on your first try . . . after completing the course
designed to prepare you for it.) You will learn why
better than 9 out of 10 men with CIE training get their
FCC Licenses, even though 2 out of 3 without this
training fail.

To receive both books without cost or obligation,
just mail the coupon below. If coupon has been removed,
write to: Cleveland Institute of Electronics, 1776 East
17th Street, Dept. PF-40 Cleveland, Ohio 44114. Do
it now—it may change your whole life.

[J Check here for GI Bill information.

Accredited Member National Home Study Council

| |
¥ 1
I e : . |
i c I E Cleveland Institute of Electronics I
| 1776 East 17th Street, Cleveland, Ohio 44114 |
| Please sena me, without cost or obligation, your 24-page book, |
|  “How To Get A Commercial FCC License,'" together with your |
| school catalog, “How To Succeed In Electronics,” of license- |
| preparation courses. |
| |
| Name - =
| {please print) |
: Address {I
: City State Zip |
{ Occupation Age :
] |

|

|
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repalring
the
eluxe

by David Held

The size, shape, and audio power
rating of high-quality AM-FM solid-
state chassis is as varied as cabinet
sizes and design. Shown in Fig. 1 is a
block diagram of a typical solid-state
AM-FM chassis. The most common
model is the AM-FM stereo com-
bination. The larger consoles pro-
vide 60 to 250 watts of audio power

Sophisticated circuitry doesn’t nec-

essarily require the most elaborate test

equipment. The case histories and trouble-

shooting techniques discussed in the fol-
lowing paragraphs help clarify this point.

and employ up to 44 transistors
and 31 diodes, These large console
units also employ up to eight speak-
ers covering. the 20 to 20,000-Hertz
audio frequency range.

The circultry of the solid-state
AM-FM chassis is basically similar
to the vacuum tube chassis, except
for more stages. This is especially

true in the audio amplifier section.
One significant difference be-
tween the tube and transistor chassis
is the low-voltage power supply. The
tube chassis may have voltage re-
quirements ranging up to 450 volts;
however, the solid-state chassis
seldom needs more than 70 volts
maximum—Itypically, much less.

Most high-quality AM-FM re-
Table | ceivers have an FM-RF amplifier
Transistor Replacement stage I'Ollowc.:d I &' ConvEmnieg: Of
— 2 separate oscillator-mixer stage. In
ol the AM section, we find an AM-RF
e i — SN = stage and converter circuit. Three
AM Convertor or or more transistor IF stages are used
EE. BMP b sl S O for both AM and FM functions.
FM-RF AMP, PNP SK 3006 GE-9 DS-41
m'cFom:off NPN $K 3018 GE-11 Troubleshooting
g:vg:j'ixpm o L, T ~ If I'had to choose only three test
NPN SK 3020 GE-10 DS-46 instruments for troubleshooting
Audio Qutput SK 3009 GE-3 DS-52 AM-I'M  solid-state chassis they
Audio Output Hi Fidelity AMP would be the noise signal generator,
(ESIEREF (Beir) flol in-circuit transistor checker, and
— VTVM. With these test instruments
a service lechnician can uncover the
cause of most troubles in AM-FM
chassis. Of course, nearly all up to
date service shops have a scope,
| LR w0 e E%g | e M:DSP}IX__‘ capacitor unu-lyzelx?, and signal all)]d
AW BET L audio generator to round out the
up l I 1d-
_ o :isl:eescéllci:;:g required for solid
-OSC LIGHT :
Circuit Analysis
We had a Truetone Model 4DC-
—I 5665A come into the shop with only
DUAL == a hissing sound on 'FM. The local
SPUKERD——TR&?LZYTOR ORIVER | AF AMP : swiied || FM station could just bare.ly'be
heard. Of course, the stereo indica-
} 1 tor light would not come on. The
SPEAKER TRASIS)?SLTOR—d— DRIVER AF AMP CAgERRIE)%E AM Sta[i()l]s Zlnd phonograph played
> ouTPUT = perfectly.
Looking at the schematic dia-
Fig. 1. Block diagram of a typical deluxe AM-FM Chassis. gram, we attempted to isolate the
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circuit. Since the AM section worked
perfectly, the trouble must be lo-
cated between the first IF stage and
the FM antenna. Another clue was
a weak local FM station received
at 93MHz.

This last clue told us that the
FM oscillator and mixer stages were
performing—although weak—so the
trouble must be in the FM-RF stage.
We clipped the in-circuit transistor
tester to the three transistor termi-
nals, as shown in Fig. 2. The
absence of a beta or leakage reading
indicated an open transistor. Once
this defective RF transistor was re-
placed, the receiver returned to
normal operation.

In many solid-state receivers, the
circuitry is so compact that individ-
ual stages are difficult to get at. Be
extra careful when unsoldering and
pulling small transistors out of such
tight places—unnoticed damage to
surrounding components and cir-
cuitry can add hours to a simple
thirty minute repair job. Also, check
the replacement transistor before it
is installed, and be sure it is installed
in the exact spot as the original.
Table 1 provides a list of common
replacement transistors for solid-
state AM-FM chassis.

Signal Injection

An RCA Chassis RC1223A had
no AM or FM reception. The
phonograph played normally. Using
the output of a signal noise gen-
erator, and starting at the AM audio
function switch, we progressed from
the crystal detector to the IF stages.
We reasoned that the trouble had
to be in the IF stages since both
AM and FM reception were dead.
The schematic revealed that the AM
converter was fed to the Ist FM-AM
IF amplifier stage.

Applying the output of the noise
signal generator to the base and
collector of the 3rd and 2nd IF
stages (in that order) localized the
trouble to the base of the 2nd AM-
FM IF amplifier. The signal was
heard at the collector but not at the
base. No signal was heard by in-
jecting the signal al the emitter.

The in-circuit transistor checker
indicated that the 2nd IF amplifier
transistor was shorted. It is possible
to have high microamp leakage in
an in-circuit transistor tester, but
usually a dead short or 2K- to 5K-

Fig. 2. Checking beta and leakage with an in-circuit transistor tester

ohm leakage will show up as a
defective transistor. For an accurate
leakage test, the suspected transis-
tor should be removed from the cir-
cuit board. Many times a diode or
directly driven transistor tied in the
collector circuit will show up as a
shorted transistor.

In-circuit transistor beta and
leakage tests may produce readings
that differ slightly from one chassis
to another; however, the readings
shown in Table 2 are typical and,
therefore, can be used for com-
parison purposes.

In another solid-state AM-FM
chassis, the high end of the AM
band was completely dead. Below
about 1000 kHz the radio operated
normally. The FM band and phono
were also normal.

If this trouble symptom was dis-
played by a tube-type chassis, the
oscillator tube would be suspected
and replaced. Why should the solid-
state chassis be treated any differ-
ently—after all, the circuitry 1is
basically the same.

The oscillator transistor was re-
moved and checked on the high-beta
scale. The beta reading was 50, with
no sign of leakage. A couple of new
transistors designed for the osciltator
stage were selected and their beta
readings checked. The RCA SK-

3008 had a beta of 70, the SK3005
checked in at 80, and the SK3007
produced a beta reading of 100.

According to the PHOTOFACT for
this particular chassis, the oscillator
required an RCA SK3005 transis-
tor. Sure enough, the AM radio
played perfectly across the entire
AM band when the new oscillator
transistor was installed. The defec-
tive transistor was checked in an
older type transistor tester and prod-
uced a reading in the green scale.

The most common failure in
solid-state circuitry is a shorted,
weak, open, or noisy transistor. It
is easy to locate a defective transis-
tor stage by using a noise signal
generator and proceeding from base
to collector of each transistor until
the defective stage is located. Then,
an in-circuit transistor checker will
show if the transistor is at fauit. In
the event the transistor checks good,
voltage and resistance checks can
be made to isolate the defect.

VTVM or VOM Tests

Solid-state servicing requires ar
accurate VITVM and a gooc ohm
meter to check the low resistance
and voltages found in transistor cir
cuits. Transistor emitter and base
voltages range from .1 to 6 volts.
Collector voltages vary from zero o

——

Table 2
Typical Transistor Readings in AM-FM Solid-State Chassis

STAGE

RF Hi-scale
OSC Hi-scale

IF

AF

Power Hi-fidelity

BETA LEAKAGE
READING (MICROAMPS)
35 1K
25 2K
45 225
35-45 0 to 20
30-500 5K
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STEREQ
STATION
R

GE49
(RED}

Fig. 3. Stereo and sound indicator cir-
cuit of Silvertone Chassis 528.63310.

60 volts. (The higher voltage is
found in output stages.)

Along with low emitter and base
voltages, transistor circuits also have
low values of resistance. The emit-
ter resistances of the RF and con-
verter stages range from 330 to
4700 ohms. Emitter resistors in the
IF stages vary from 330 to 1000
ohms, while the emitter resistance
in the audio output stage may be as
low as .39 ohms. With these low
values of voltage and resistance, a
VTIVM or 20,000 ohms-per-volt
meter should be used.

Multiplex Stages

The ratio detector circuit em-
ployed in most deluxe AM-FM
chassis uses two crystal diodes. Only
one diode is used in the detector
stage of the AM band. The FM

ereo signal is fed to the multiplex
and doubler stages. A stereo indica-
tor lamp is found in the matrix
output stage.

The stereo FM indicator bulb
will light only if a stereo multiplex
signal is being received. The stereo
indicator circuit of a tube-type FM
receiver uses a neon bulb as the
stereo indicator. Nearly all transis-
torized chassis use a pilot light in

@ AMP 38 kHz
2N1524

-12.7V

19 kHz
DOUBLER

~12.7v

Fig. 5. RCA Chassis 1223A uses
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the collector leg of a separate stereo
indicator amplifier stage.

As a preliminary check of the
multiplex section of the receiver,
tune in a local FM stereo station
and observe the stereo indicator
light; it should come on. If not,
remove and replace the pilot light.
Also, check the pilot light socket
and wiring associated with the stereo
indicator circuit.

We had an unusual case of “no
slereo reception” come in from a
local TV shop. The receiver was a
Silvertone 528.63310 chassis and
we were told there was no FM
stereo reception. The technician had
checked the pilot light and made a
few simple voltage checks. He also
informed us that he had tried to
make the stereo indicator light come
on by adjusting the 19-KHz doubler
and 38-KHz amplifier transformer
slugs. Of course, he didn’t have an
FM stereo multiplex signal gencra-
tor to correctly align the stages.

After we spent an hour aligning
the multiplex section, the stereo
indicator still failed to light. How-
ever, the station sound lamp was
operating. (This chassis has, in ad-
dition to the stereo indicator, a
station sound lamp that can be
switched into the stereo indicator
transistor circuit, as shown in Fig.
3) In a few minutes the stereo in-
dicator was repaired by resoldering
a poor connection on pin 9 of the
switch section.

Multiplex and IF transformers
seldom change alignment by them-
selves. It is possible to have shunt-
ing capacitors change value and
throw them off frequency, but such
cases are very rare. Never lry (o

MPX
DETECTOR

AAN
68K 4 10mfd
10K STEREO
INDICATOR (o1
By AW

stereo indicator circuit shown here.

38 kHz
AMP
560
STEREO V|8
SWITCH
£ c
1 STEREQ
LLS INDICATOR
39 kHz | 68K
AMP ¥ ‘ 3300
izm Q
E 2N
MPX
0y, —— e B4
AMP AnE

Fig. 4. Stereo indicator circuit employed
in RCA tuner Chassis 12278.

align a multiplex circuit until all
tests have proven conclusively that
alignment is the problem, and then
follow the manufacturer’s alignment
procedure using proper equipment.
Another trouble involved a solid-
state RCA RC-1227B tuner chassis
that was noisy during FM reception.
The popping and cracking noise was
evident across the entire FM band.
Reception on a local FM station
was quite good, except for the noise,
The AM and phonograph sections
were quiet and played perfectly.
This trouble was definitely a noisy
transistor in the FM front end.
The IF transistors were checked,
but nothing showed up. We unplug-
ged all front end transistors and
checked each individually. Often, a
noisy transistor cannot be detected
on a transistor checker, so we sub-
stituted all three transistors. Still no
results. The local FM stereo station
was luned in once again and we
noticed the stereo indicator light was
out. We had not noticed this con-
dition before, so we checked the
indicator bulb. When the bulb
checked good, we probed around in
the indicator circuit (Fig. 4) and
stumbled across the trouble: One of
the stereo indicator light plugs had
been pulled off and opened the cir-
cuit at the top of R67. Replacing
the small plug brought life to the
stereo indicator light and knocked
out all popping and cracking.
While repairing the stereo indica-
tor section of an RCA RC-1223A
chassis (Fig. 5), a few voltage checks
were made. We found that when a
local FM stereo broadcast station
was tuned in, the collector voltage
of Q11 returned to zero. Of course,
the stereo indicator light was on
with the station tuned in properly.



COLOR GENERATORS

4 reasons why Sencore is your best buy
in professional test instruments

LOBOY CG10
America’s lowest priced professional
quality standard color bar generator.
All solid state. Battery powered for
maximum portability.

$89.50

COLOR KING CG141

Absolute stability assured by exclusive
“Temp  Control” and new timer cir-
cuitry. All standard patterns, plus new

movable single dot and single cross.

Analyzing features too.
$149.95

Il

LOBOY CG12
AC operated version of the CG10. Also
has 4.5 MHz crystal controlléd signal
for fine tuning adjustment.

$109.50

COLOR ANALYZER CA122B

The complete analyzer for color and

B&W—far more than just a color gen-

erator. Has variable RF and IF outputs,

composite video, chroma, and horls

zontal and vertical sync pulses.
$187.50

N

.
Whatever the need, Sencore has the color gen- Each is triple tested for guaranteed accuracy.
erator that is just right for you. Each has the Each is steel encased with chrome panel. See
built-in quality you expect from Sencore. Each your distributor for more reasons why Sencore is
has standard RCA licensed color bar patterns. your best buy, always.
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= SERVIGE
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Match the requirements- of-
most every TV set in use
today from the broad sefec-
tion of service cords

Columbia produces and

stocks to meet immediate

needs.

Choose from a variety of
non-polarized and polar-
ized caps and connectors
for safer operation,
added customer protec-
tion against shock haz-
ards. Available in stan-
dard -6 and 9-foot
lengths, Columbia
cords have durable
vinyl or rubber insu-
lation, are available in
brown or white to
meet color prefer-
ences.

All are quality built
to give long,
trouble-free service
® life, added custom-
er satisfaction, and g8
greater profits for i)
F you. |
Order from
gour
distndbuton today!

WIRE PRODUCTS COMPANY:
2850 Irving Park Road
Chicago 60618
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Fig. 6. Leaky coupling capacitor caused distortion in right channel of
Magnavox Chassis R204-10.

With the receiver tuned slightly off
station, the light went out and Q11
collector voltage returned to the
value of the supply voltage. In this
particular case, the collector volt-
age was 12.7 volis.

If the indicator light is not open,
the voltage on the collector terminal
of QIl1 is zero; if the stereo indi-
cator light is open, the voltage will

wc el ]

FOR COLOR TV TECH.| |

Now - you can bench service color TV as easy as black |
& white and convert usual lost time into an exira profit.
Remove color chasis only — No truck or helper needed.
No time lost carrying test equipment to customer's home

BUY NOW — PREPARE FOR COLOR SERVICE RUSH

MODEL C21
TECH-NET 14.50
L8, 8

FOUR RECTANGULAR TEST PEDESTALS AVAILABLE

This “"EIGHT BALL" 21" color test pedestal, is designed
to secure your test tube, deflection yoke and converg-
ence panel in position for direct hookup, exactly as in
customers cabinet and bench service of chassis in hor-
izontal or vertical positions without cables: plus, full
view of picture in service mirror. One man portable and
perfect for use on all makes with 70 degree deflection,

Costs less than set of exlenslon cables — Pays ior llself
with time saved - R ular test ped

Model RlS 14.50 - R21” 15.50 - R23" 1650 R25 17.50
See your distributor or remit direct — Poslpmd US.A,

@ EIGHT BALL COMPANY @
1135 WMAIN ASHLAND OHIO
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EXTRA PROFIT!

‘21" COLOR TEST PEDESTAL |
wiTH paneL BrackeT Il

increase to —12.7 volts. The base
voltage of Q11 is zero when a stereo
stalion is nol being received. On a
local stereo station, the base volt-
age of the indicator transistor will
increase to — | volt.

Checking the Audio Stages

The noise signal generator can
also be used to find a defective
audio stage. From the base terminal
of the final audio output stage pro-
ceed back toward the phono input
jack. A reduction or complete loss
of audio signal will be encountered
at the defective stage. Use the
VTVM or VOM to find the defec-
tive component,

With a small audio signal loss,
or in case of extreme distortion, a
scope and audio signal generator
should be used. When the volume
ol one channel is extremely low and
will not balance up properly, the
noise signal generator will help lo-
cate the trouble. But when there is
only a small loss of signal, the scope
will quickly pinpoint the defective
stuge. For cases involving extreme
distortion, a square-wave audio gen-
erator and scope will quickly locate
the stage causing the distortion.

A Magnavox Chassis R204-10
had extreme distortion in the right
channel. The crystal cartridge was
checked by switching the phono in-
put leads. For a sure check, the
square-wave audio signal generator
was attached to the phono input
stage. The volume control was
turned wide open, while the output
of the square-wave generator was
kept as low as possible at 2000 Hz.



The scope probe was applied to
the collector and base of each tran-
sistor and the scope readings com-
pared with those in the normal left
channel. Using this method, the dis-
tortion was quickly localized to the
input of the 3rd AF amplifier. A
S-mfd electrolytic coupling capaci-
tor, C24 in Fig. 6, was found to be
leaky. Electrolytic capacitors,
burned resistors, and leaky audio
output transistors are the most com-
mon causes of distortion in AM-FM
solid-state chassis. A good circuit
capacitor tester will quickly locate
a bad capacitor.

Intermittent audio stages can be
caused by a cracked crystal cartridge
or defective audio coupling capaci-
tors. Many times a poor solder
connection on a PC board will cause
an intermittent condition. Twisting
or pushing up and down on the PC
board will usually uncover this
source of inlermittent trouble.

We had another case of extreme
distortion with low, garbled volume
in the left channel of an Electro-
home Model TR30M. This trouble
had to be in the final output stages.
Using the PHOTOFACT schematic, we
located the two final power output
transistors and removed them from
the chassis. One of the transistors
had a dead short. A new RCA
SK3009 power transistor was in-
stalled in its place.

We still had low volume with
some distortion. Checking the cir-
cuit closer, we discovered that R93
and R89 (Fig. 7) were burned and
had changed value. It is adviseable
to check for burned resistors in final
oulput transistor circuits when a
leaky or shorted transistor is found.

Conclusion

Repairing the solid-state deluxe
AM-FM chassis is no more diflicult
than servicing tube-type chassis if
proper test equipment is used. A
good schematic is a must item. For
extreme distortion or intermittent
conditions, use the scope and ca-
pacitor analyzer. Use an in-circuit
transistor checker to quickly check
the transistor in the suspected sec-
tion. If the transistor is not defec-
tive, check voltages and resistances
with a VTVM or 20,000 ohms-per-
volt (or better) VOM. A

OUTPUT
DTG 110

@

AUDIO.
DRIVER

- sPeAKeRs

15
510 00mfd

3179

1 14.5V |E OUTPUT
- é ) wasv @ DTG 110
d

Fig. 7. Shorted transistor and burned resistors
caused extreme distortion and low volume.

USERS CAN T BE WRONG'

Technicians everywhere rely on famous Sencore

Mighty Mites. Here's why.

+ Grid Leakage Test with ultra-high sensitivity of 100
megohms « Emission Test at full rated cathode current

« Shorts Test picks out interelement shorts of 180K ohms
or less + Mighty Mite accurately checks over 3,000 tubes,
including foreign.

p® * { NEW
0@-@#

MIGHTY MITE %

° . MITE

TC142

Now, Sencore's new Mighty Mite I gives you the same
reliability and accuracy, plus new features that make the
7" the most up-to-date tester of all.

NEW—Magnova! socket so you check many more tubes.
NEW—Horizontal in-line switch layout saves setup time.
NEW—Rugged vinyl-clad steel case stays new longer.
NEW—Brushed chrome panel; detachable cover.

$74.50

The new TC142 is truly Sencore's mightiest
Mighty Mite and it's still only

IN STOCK AT YOUR DISTRIBUTOR NOW.
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.
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color coded
nutdriver sels

inNew “Keep and carry” cases

Sturdy plastic cases keep nutdrivers in order on
the workbench. Tight fitting, snap-lock covers
protect tools when not in use, permit carrying
them on service calls without danger of spilling
or becoming lost in tool box.

No. HS-6-18

HOLLOW SHAFT [y
NUTDRIVER SET :
10 Hex Openings: 3", %", }4", %", %", "&2",
387, K", Yo", K", Yellow, slipover cover case.

DRILLED SHAFT
NUTDRIVER SET

7 Hex Openings: %", %4,", Y2, %", %", "4",
34". Hole depth 114”. Black, pebble grain, hinged
cover case.

prolessional quality

Precision fit, case-hardened sockets, polished
and plated steel shafts; shockproof, breakproof,
color coded plastic (UL) handles.

WRITE FOR BULLETIN N567

XTI

XCELITE, INC., 18 Bank St., Orchard Park, N.Y. 14127
In Canada contact Charles W. Pointon, Ltd.
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RC CIRCUITS

B+

1

OUTPUT

Fig. 1 shows a typical RC cou-
pling circuit that might be used
between almost any two audio or
video amplifiers. In most cases,
this circuit is designed to couple
the signal with a minimum of dis-
tortion, although it may be designed
to change the shape of the signal
waveform in some applications. The
effect of the circuit on the waveform
is determined by the values of R2
and CI so long as the impedance
of these two components is great
with respect to R1.

Let’s assume that R1 is 20K
ohms so that it is small with respect
to R2 and will not affect the circuit.
If C1 is .0Imfd and R2 is 1 meg-
ohm, the RC time constant of the
coupling circuit is .0l second. RC
time = R (in ohms) X C (in
farads) = time (in seconds). As-
sume the input to be a square wave
whose width is more than SRC. The
voltage at the junction of R2 and

age at the end of IRC time.

At the end of 2RC time, the
output will have dropped 10 37% of
its value at the end of 1RC time,
or about 14% of the applied volt-
age. The output will continue to
decay at this exponential rate, and
it may be considered to have reached
{0 at the end of SRC time. In our
‘exumple, the output would be 0 at
the end of .05 second.
| To couple without distortion, the
RC time constant should be at least
10 times the duration of the widest
pulse that has to be passed by the
circuit. Thus, in our circuit, the
maximum pulse width which can be
coupled has a width of .00! second.
At the end of 1/10 RC time, the
output will have fallen to about
90.7% of the input level. A

C! will be 37% of the applied volt-

Sneedy
TUNER
S

ONE YEAR WARRANTY

24 HOUR
SERVICE

COLORgs~ UHE, <1 VHF

($14.50 COMBO)

95 COMPLETE

Includes all parts
(except Trans. & Tubes)

We are new in name only—
Behind every tuner repair is
15 yrs. of experience. Our base
price is compatible with other
companies, but the extra serv-
ice and high quality workman-
ship makes our service cheaper
in the long run. Send the defec-
tive tuner with all parts, in-
clude tubes, make, model No.
and complaint. Pack well and
insure. All tuners returned
C.0.D. unless accompanied by
an open check. (Dist. write for
price structure)

_@

SUPERIOR

TUNER SERVICE

1377 N. CURRY PIKE
BOX 368

Bloomington, Indiana 47401
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industry Demanded -only Sencore delivered

AN ALL NEW IMPROVED COLOR CRT ST

§2 SCREEN VOLTAGE
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Simple - Fast - Accurate » Automatic Color Tracking!
No Time-Wasting Logging and Computing!

CRT manufacturers, set manufacturers, distributors, technicians — all
demanded a better CRT tester than any available.. This is it — the
new Sencore CHAMPION — a winner on every count.

Separate G2 screen grid controls, just like the color circuit itself,
enable you to set up each color gun, then automatically compare it
with the others for tracking — exactly according to industry standards.
This check is important when claiming credit for a defective color CRT.
No time consuming logging of each color gun reading at every setting
of the G2 control like competitive models. it's automatic with the
CR143 Champion.

The CHAMPION aiso makes all the standard color and black and white
CRT tests — shorts, emission, and life tests. Its Line Adjust control
assures exceptional accuracy. Its exclusive three step Automatic
Rejuvenation Circuit lets you save many a faulty black and white
tube or equalize gun currents in color tubes.

The all-new CHAMPION is equipped- with plug-in sockets for fast test-
ing and easy updating. Rugged vinyl-clad steel case has spacious
lead compartment.

For a sure thing, put your money on the champion — the Sencore
CR143 CHAMPION.
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“Nobody fixes my Philco
but a Philco technician!”

That color TV cost him $500 and he wants a real specialist to fix it! Why don't you
become the specialist? Give Philco Qualified Service and get the business.

Your service technicians can get all the training they need right
there in your area. Local training meetings are held all over

: the country. Then, after the course, our Tech Data
Service keeps them tuned in to what's new. And you
get the fastest parts delivery in the industry. Philco
Parts Distributors stock almost every part you'll ever
need. Any part they don't have will be on its way to you by
air within 24 hours through our Lifeline Emergency Service.

ComeEs
EN EE Get new customers — more business. Your shop can appear

inour Yellow Pages listings, and you become your area headquarters
for Philco Service. There's plenty of attractive identification material
wherever your firm name is used.

Philco owners are sold on the idea of specialist service. Shouldn’t you
be? Your local Philco-Ford Distributor will give you all the details.
Call him now and ask for the Service Manager.

PHILCO
Philco-Ford Corporation

Philadelphia, Pa. 19134 FAMOUS FOR QUALITY THE WORLD OVER
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Single Sideband: Theory and
Practice: Harry D. Hooten, W6-
TYH; Editors and Engineers,
 Ltd., New Augusta, Ind. 1967,
352 pages, 8%” X 5%", hard
cover; $6.95.

This text treats the subject of
single sideband in a manner that
will be easily understood by both
the technician and engineer. Basic
principles and circuitry are em-
phasized, while mathematics is
used only when needed to clarify
or expand a point. Wherever pos-
sible, specific commercial equip-
ment of current design is used to
explain theory and illustrate cir-
cuit applications.

The origin of single sideband
1s the first item discussed (Chap-
ter 1) and is followed by an anal-
ysis of the single-sideband signal
(Chapter 2). Chapters 3 through
6 examine the techniques and
circuits involved in the actual
development of the single-side-
band signal. These include car-
rier generation, speech amplifiers
and associated filters, carrier sup-
pression, and sideband selection.
After being examined on an in-
dividual basis, the circuits and
techniques are combined in
Chapter 7 to form the single-side-
band generator. Both the filter
and phase-shift type generators
are discussed. The process of
converting the low-frequency
signal to the desired transmission
frequency is found in Chapter 8.

The features and characteris-
tics of specific low-power trans-
mitters are analyzed in Chapter
9. The function and design con-
siderations of linear RF power
amplifiers are the subjects of
Chapter 10. Specific models of
receivers and transceivers are
presented in Chapters 11 and 12.
The final Chapter is concerned
with tests and measurements. A

NO MORE GUESSWORK!

r52 y
2 ERICA'S MOST
\ RELIABLE TUBE ANALYZER

You don't need three guesses to tell if a tube is bad — or why. With
the new Sencore MU140 Continental, you know. Right now. And you
simply can’t go wrong. Because it's a complete tube analyzer for 4-way
testing — true mutual conductance (using exclusive 5000 hertz square
wave), full cathode emission. 100 megohm grid leakage, and internal
shorts. Tests all tubes, including foreign — over 3000 in all. Obsolescent-
proof, too — with “new socket” panel, and controls so standard the
switch numbers correspond to the pin numbers in any tube manual.

If it's reliability you want— for years to come — you
need the Continental. It's the best way to be sure — for only

See America’s most complete line o’ proiessional
test instruments — at your Distributor now.
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Are you eligible
for the
Bright Guy Awards?

It’s easy to get them—and to get all the
business they’ll bring you. New custom-
ers. More sales. More money.

The Bright Guy Awards is the big
program Sylvania’s running this year to
boost your sales.

Your Sylvania distributor can put
your name and address in TV Guide
in your own area. These
Sylvania ads will call you
“the brightest service-
man in town”—and tell
people in your town why
they should call you.

You’ll get into the Yel-
low Pages, too, under the
heading “TV Service and
Repairs.”

Once again this year
you’ll be eligible for over

one hundred valuable,
interesting SMB-Bright
Guy gifts, just for buying
the Sylvania TV replace-

ment parts you normally
—— buy anyway.

And you’ll get window displays pro-
claiming you “the brightest’—the TV
serviceman everyone’s reading about.

You're eligible for the
Bright Guy Awards just
by buying Sylvania’s fa-
mous color bright 85°
color picture tube. And
our other picture tubes,
and our receiving tubes. So see your
Sylvania distributor.

Sylvania Electronic Tube Division,
Electronic Components Group, Seneca
Falls, New York 13148.

i color brght

color bright &

SYLVANL\

SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS GrElE
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“When you guarantee finer color pictures...

...like we do, you better deliver!” says
George Comer and Bob Garrison, of
Capitol TV Sales and Service, Atlanta,
Georgia.

“We install antennas for many dealers,
retailers, chains and department stores
here in the Atlanta area. They ook to us
to give their customers the fine color re-
ception their customers were guaranteed
when they bought their sets. We make
sure we deliver the best possible color
pictures by installing JFD Color Lasers.

“Before using Color Lasers, we installed
VHF LPV Log Periodics. Frankly, we
didn’t think a combination 82-channel
antenna would work so well across the
VHF, UHF and FM bands. But the Color
Laser is proving it to us where it counts
— in happy customers and protected
profits.”

George Comer and Bob Garrison know
from experience—like other professionals

— that JFD Color Lasers come through
with the superb reception people expect
from a professional service company.

Only Color Lasers offer:

0 BRILLIANT COLOR — flat (frequency
independent) response across each chan-
nel, free from suck-outs or roll-off. Keeps
colors vivid and alive.

[J PATENTED W-I-D-E BAND LOG PERI-
ODIC DESIGN — the most efficient ever
developed — provides higher gain, better

signal-to-noise ratios, needle-sharp di-
rectivity. Eleven patents cover its revolu-
tionary space-age design.

[J MORE DRIVEN ELEMENTS. Harmoni-
cally resonant capacitor coupled design
makes dual-function elements work on
both VHF and UHF frequencies. Entire
antenna (not just part of it as in other log
periodic imitations) responds on every
channel.

[0 LUSTROUS, ELECTRICALLY CON-
DUCTIVE GOLD ALODIZING promotes
signal transfer, protects against corro-
sion, enhances appearance.

The Best Antenna for Color TV js The
Color Laser by

Nc;;v at your JFD distributor!

JFD ELECTRONICS CO. 15th Avenue at 62nd Street, Brooklyn, N.Y. 11219

JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377

JFD Canada, Ltd., Ontario, Canada

JFD de Venezuela, S.A., Avenida Los Haticos 125-97, Maracaibo, Venezuela

UICENSED UNDER ONE OR MORE OF U.S. PATENTS 2,958,081; 2,985,879; 3,011,168; 3.108,280; 3,150,376; 3,210,767, RE. 25740 AND ADDITIONAL PATENTS PENDING (N U.S.A. AND CANADA. PRDDUCED éY Jm
ELECTRONICS CO. UNDER EXCLUSIVE LICENSE FROM THE UNIVERSITY OF JLLINOIS FOUNDATION, LICENSED UNDER ONE OR MORE OF U.S. PATERTS 2,955,287 AND 3,015,821 AND ADDITIONAL PATENTS PENDING,
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Poor Vertical Sync

We have a Zenith chassis 14M21/X (PHOTOFACT
Folder 764-4) with poor vertical sync. I have measured
the voltages at V5, the sync separator, AGC, and noise
canceller tube. The table below shows the results and also
the correct voltages taken from the PHoToFacT Folder.

Pin No. Measured Correct
2 85 103
3 10 13
6 -10 -17
7 -4 -9
8 75 54
9 -35 -3

The resistance readings are normal except that the re-
sistance from pin 3 to the B+ source is only 1.4 megohms.
R13 was disconnected and it measures 6.8 megohms. With
it disconnected, pin 3 to B+ reads 1.7 megohms.

I would appreciate any comments you can make con-
cerning these voltage and resistance readings. Also, 1
would like to know if the voltage and resistance readings
shown on the PHoToFacT Folder are actual readings
made by your technicians.

C. H. ALEXANDER
Ebensburg, Pa.
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You are correct in assuming that the resistance readings
shown in the PHOTOFACT Folder are taken by ouwr
staff. Incidentally, the voliage, waveform, and alignment
data are also derived from actual measurements and ad-
justments made by our technicians using accurately cali-

A
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Also check all

transistors, diodes,

and rectifiers out
of circuit for true AC beta
and Icho leakage.

Your best answer for solid state servicing, produc-
tion line testing, quality control and design.
Sencore has developed a new, dynamic in-circuit transistor
tester that really works—the TR139—that lets you check any
transistor or diode in-circuit without disconnecting a single
lead. Nothing could be simpler, quicker or more accurate.
Also checks all transistors, diodes and rectifiers out of circuit.
BETA MEASUREMENTS—Beta is the all-important gain factor
of a transistor; compares to the gm of a tube. The Sencore
TR139 actually measures the ratio of signal on the base to
that on the collector, This ratio of signal in to signal out is
true AC beta.

ICBO MEASUREMENTS—The TR139 also gives you the leak-
age current (Icbo) of any transistor in microamps directly on
the meter.

DIODE TESTS—Checks both rectifiers and diodes either in or
out of the circuit. Measures the actual front to back conduc-
tion in micro-amps.

COMPLETE PROTECTION—A special circuit protects even the
most delicate transistors and diodes, even if the leads are
accidentally hooked up to the wrong terminals.

NO SET-UP BOOK—Just hook up any unknown transistor to
the TR139 and it will read true AC beta and Icbo leakage.
Determines PNP or NPN types at the flick of a switch.

Compare to laboratory testers costing much more. . . . $89.50

See America’s Most Complete Line of Professional
Test Instruments — At Your Distributor Now.

NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

HSENCORE

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINO!S 60101
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You asked for it, wasted for it and now here it is!

WINEGARD ®

ULTRA-PLEX

The first B2-channel, solid state MATV color distribution system!

82-Channel Ultra-Plex System

using lo band plug-in VHF amplifier
... hi band plug-in VHF amplifier. ..
and broad band UHF ampilifier.

82-Channel Ultra-Plex System
using single channel plug-in amplifiers:

TO LINE

Winegard Ultra-Plex is a unique 82.channel, modular
plug-in distribution system with allcomponents matched
to work together perfectly. The system never becomes
obsolete, because you can add new LHF or VHF chan-
nels quickly, easily and inexpensively whenever needed.

Now you can have complete signal
control of each channel!

B Amplifies! B Equalizes!

B and Feeds any number of
channels to any number of tv sets
—with a minimum of labor and
equipment—and at a cost that’s
actually lower than most

“VHF ONLY” systems!

For use in homes, as well as in
the largest apartment buildings,
hotels & motels, hospitals, etc.

Sensational Winegard Ultra-Plex is the best thing to ever
happen to MATV system installers. Because Ultra-Plex
gives the installer unprecedented flexibility regardless of
system size. Because Ultra-Plex covers the full range of
UHF, VHF and FM frequencies.

And because Ultra-Plex is super compact...installs
easier than old fashioned equipment...costs less...and
operates inexpensively with little or no maintenance.

Plenty of other reasons, too. Ultra-Plex incorporates your
choice of either single channel or broad band solid state
amplifiers that plug into the modular power panel. Ultra-
Plex is totally designed with all the components needed to
solve every conceivable distribution system problem. And
Ultra-Plex equipment is manufactured to the highest com-
mercial standards of quality—second to none.

If you are now installing MATV systems, you’ll want to
know more about profitable Winegard Ultra-Plex. Or if
you’ve wanted to get into the booming MATV business, but
thought it too complicated, let us show you exactly how
easy and profitable it is. Write for Fact Finder #246 today.
It gives you all the facts on MATV systems in general, and
Ultra-Plex in particular.

Winegard

WINEGARD COMPANY « 3000 KIRKWOOD STREET
BURLINGTON, IOWA 52601

©Copyright 1967, Winegard Company, Burlington, lowa
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brated equipment.

There.are several bleeders from B+ 1o ground and the
101al DC resistance is about 34K ohms. Thus, if either C7
or C8 were leaking, the resistance from pin 3 of V5 10
B+ could drop to the value you measured. If C5 or C6
were leaking. the resisiance would be somewhat higher
unless. of course, R12 had changed value. C9 or C30 leak-
ing also could cause a low-resistance path io B+.

The increase in voliage ar pin-2 of V5 is probably
caused by a decrease in value of either R46 or R27. Afier
you have corrected this probleni, you will probably find
the voliage ar pin 9 10 be normal.

The increase in negative voltage at pin 7 indicates that
R45 has increased in value. When you have corrected the
1wo other faults, you may find that the set has good verti-
cal sync. Even so, don’t risk a call-back; change R45 if
the voltage is abnormal.

Tuning Trouble

[ have had the same problem with several Setchell-
Carlson receivers which were manufactured about 10
years ago. When I adjust the fine tuning control, just
as | tune from the “sound side” to where a clear picture
should appear, a wavy pattern appears. This pattern
changes as | adjust the fine tuning.

Originally, 1 thought this might be a faull in one make
of tuner, but now I have had the same problem with two
different makes of tuner. I sent one tuner to a repair
service and it worked properly when it was returned. If
you know a solution to this problem, 1 would appreciate
your help.

LEoNARD W. BAUMAN

Woodrufl, Wis.

Since your problem is of a general nawure, here are
sonte suggestions wlich are also of a general natire.

|. Be sure the output of your sweep generator is prop-
erly terminated and also maiched to the receiver inpul.

2. Keep the leads of this matching network as short as
possible. The unshielded leads should be no more than I
inch long.

3. Make sure the detector prohe and cahle is well
shielded and keep the unshielded leads as slort as pos-
sible

Make sure the output of your sweep generator Is
flat. If it has a “notch” in its ouiput, you may be peaking
the tuner response during aligninent 10 compensate for it.

5. Be certain that bias on the tubes is the saime during
alignment as it is in normal operation. Use a well-regiu-
lated. filiered bias supply.

6. Be careful of lead dress and lead positions both dur-
ing alignment and after the set is put back in the cahinet.
If lead position changes the response curve during align-
ment, find out why and correct ihe trouble.

/. Keep the shields in place to prevent a change in the
response curve wlen you replace them.

Vertical Roll

A Zenith Chassis 141.20 (PHoTOFACT Folder 711-4)
displays a vertical roll after about one hour of operation.
I have recently replaced the yoke with a Triad Y-83-1.
All scope patterns seem normal. The trouble has not been

F g
Swingin
Combo
for
Top
Performance!

T aSWM128%
C amvmn

NEW SENCORE SM112B

SERVIGE MASTER VTVM/VOM

Here it is — the third generation of Sencore's
famous Service Master — the two-in-one profes-
sional instrument that saves your time, speeds
your service work, puts extra profits in your
pocket.

o Just one function switch, one range switch
and one probe provide all functions of
VTVM and VOM.

e Voltage, current and resistance in 33 ranges

— for accurate measurements anywhere,
anytime.

VTVM operates from 115v AC for precise
bench or lab work; battery powered VOM
gives you a 5000 ohms per volt meter.

e Lighted arrows automatically indicate VTVM
scales.

e Large, easy-to-read 6-inch two percent
meter covers all measurements.

e Handsome new styling in tough, vinyl-clad
steel case.

e Optional high voltage probe attaches for
measuring up to 30,000 volts DC.

So why use two when one will do—the new
Sencore SM112B. Truly professional

quality, and still only . ............. $89.95

High Voltage Probe HP118 ... .......... $7.95

SENCORE

NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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Don'’t let
Money-Making
Technical Advances
Pass You By!

RCA Institutes offers these four comprehensive home
study courses especially designed to
help build your income immediately:

COLOR TV

Take advantage of the growing profit
potential in this area. Add color TV
to your skills with this home training
course, newly revised to include
information on the latest techniques,
receiver circuitry and equipment.
Train under the direction of RCA
Institutes...experts in Color TV
home study training.

A=

SOLID STATE
ELECTRONICS

You get the necessary background
for semiconductor technology
including characteristics of tunnel
diodes, rectifiers and other solid
state devices. Transistor trainer
also available.

AUTOMATION &
INDUSTRIAL
ELECTRONICS i

Trains you for the many applications
of automation electronics in industry fj
and government including Photo- =
electronics, Digital Techniques, "
Synchros and Servomechanisms,

Automatic Control Systems, Nuclear
Instrumentation and many more!

COMMUNICATIONS |

Trains you to service and maintain
2-way radio communications on land,
sea and air! Gives you the technical
foundation for space communications.

You have no long-term obligations
with RCA Institutes Liberal Tuition
Plan. You only pay for lessons you
order. Licensed by New York State
Education Department. Approved for
veterans.

= = m m Send this coupon now for complete free information = = =8

RCA INSTITUTES, INC.

| ]
Home Study School, Dept. PF. 07 [ ]

® 350 West Fourth Street, N.Y., N.Y. 10014 2

Without obligation rush me free information on the following RCA J
Home Training Course: COLOR TV SOLID STATE COM- [
MUNICATIONS AUTOMATION & INDUSTRIAL ELECTRONICS B
| |

[ |

| |

City 2
|

| ]

Name

Address

State

IN CANADA — The RCA Victor Company, Ltd.
(IR BEER RS REEREEEEE R EEEREEEEELTE]
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cured by changing every resistor and capacitor in the
vertical oscillator and output stages. The vertical blanking
bar rolls within 2” of the bottom edge and stays there
until the vertical hold is adjusted. It will lock back in
sync for about 15 minutes and then the same symptom
occurs again. The picture cannot be centered without a
black area at the bottom of the screen. The vertical hold
does not seem to have much variation. Could the new
yoke be defective and if so, would it cause the trouble ]
have described.

EUGENE N. SPETTER
Rossville, Kans.
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The Triad Y-83-1 voke is a correct replacement and,
from the symptoms you describe, it is probablv OK. I
assume that you followed the installation notes in the
PHOTOFACT Folder.

With no waveform or voltage data to go on, it is very
difficult 10 guess which component is causing the trouble.
I would guess that one of these three components, R64.
K1, or K2, is the culprit; but this is only a guess. Observe
the pertinent waveforms with your scope to determine
the general area of the trouble, and then isolate the faulty
component with the VTVM.

Compounded ‘“No Raster’’ Problem

I have a Zenith 14M20 chassis (PHoTOFACT Folder
741-4) that has no raster, boost, or high voltage. Ordinarily
I don’t have much trouble solving “no raster” symptoms;
however, the horizontal oscillator used in this chassis de-
pends on the boost source for plate voltage. Since the set
doesn’t have boost or high voltage, I do not know where
to start troubleshooting or what procedure to use.

Gary, Ind.
NORMAN WISE

The “no high voltage” symptom you are experiencing
can be difficult to solve. Since boost voltage is used to
supply the horizontal oscillator plate, troubleshooting the
horizontal and high-voliage sections of this chassis can
quickiy involve the technician in a confusing cycle of try-
ing to determine what caused what.

The best approach to this problem is to divide the hori-
zontal and high-voltage section at the grid of the horizontal
output tube. Using a television analyist, substitute oscillator



Stock RCA parts the “QT” way

...speed up customer service—increase shop efficiency

RCA PARTS and ACCESSORIES
ocaLER (G IWENTORY CONTROL K. ¢

GARaR R I el ST —

CA PARTS (@T 3 INVENTORY

Yo B I EEE =

ACA PARTS (@T» INVENTORY () 4

ACcA p — iy
ARTE Qs INVENTORY

New RCA “QT'' Inventory Selector Rack for genuine RCA Home
instrument parts. Available with inventories pltanned for various-

size service operations.

New “‘scorecard’ for RCA parts turnover ... also keys
each part to its shelf location.

Having an inventory of fast-moving parts in your
shop helps you complete jobs faster and move more
jobs through your shop for greater profits.

RCA calls the program “QT”’ —for Quick Turnover.

Your RCA Replacement Parts Distributor can sup-
ply “QT” Inventories designed to suit various-size
service operations, with varying quantities of most
used RCA Home Instruments replacement parts.

These inventories are reviewed and updated semi-
annually in accordance with the most current usage
data, based on an analysis by RCA Electronic Data

f o
-
AR DA EAT AL I

Processing Equipment, of national sales patterns.

Your RCA Distributor can describe many RCA
“QT” advantages for you. He’ll recommend the
Inventory that fits your business. Ask him how you
can get the compact “QT”’ Inventory Selector Rack.
Call him on the “QT”. . .Today!

RCA PARTS AND ACCESSORIES, Deptford, N.J.

The Most Trusted Name in Electronics
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makes first class
soldering the easiest
part of any job

BATTERY OPERATED

Iron for field servicing

Now get controlled 700°F tip temperature from a battery!
Lightweight TCP-12 iron features Weller’s patented
“Temperature Sensing”” system, clips to any 12-volt
battery or 12-14 volt AC/DC source. Also available for
24-28 volt operation (Model TCP-24). A must for mobile
communications work.

Efficient MARKSMAN Irons
for continuous-duty soldering

Ideal for the bench or caddy, Marksman irons outperform
others of the same size and weight. Five models feature
long-reach, stainless steel barrels and replaceable tips.

« 1%-0z, 25-watt Model SP-23 - 4-0z, 80-watt Model SP-80
« 2-0z, 40-watt Model SP-40 + 10-0z, 120-watt Model SP-120
» 16-0z, 175-watt Model SP-175

- Dual Heat
Soldering Guns for
dependable maintenance

and repair

The most widely used gun in the electronics
field. Available in three wattage sizes, each
with  Weller's exclusive trigger-controlled
dual heat, pure copper tip, and spotlight.

« 100/140-watt Model 8200 « 145/210-watt Model D-440
« 240/325-watt Model D-550

25-watt Technician’s Iron
for intricate circuit work

Industrial rated pencii iron weighs only 135 ounces, yet delivers
tip temperatures to 860°F. Cool, impact-resistant handle. All
parts readily replaceable. Model W-PS with Y-inch tapered tip.

Complete Weller Line at your Electronic Parts Distributor

WELLER ELECTRIC CORPORATION, Easton, Pa.
WORLD LEADER IN SOLDERING TECHNOLOGY
Circle 29 on literature card
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from another set, or some other source, inject a drive signal
at the horizontal outpur grid. If high voltage, boost, and
raster return, you can be fairly certain the trouble is in the
horizontal AFC or horizontal oscillator. However, if high
voltage, boost, and raster do not return, the trouble is
probably in the horizontal output, high-voltage, or damper
circuits.

If the foregoing procedure indicated trouble in the stages
preceeding the horizontal ourput grid, you can localize the
trouble even further by grounding the grid of the horizontal
AFC stage. High voltage, boost, and raster should rerurn
if the defect is in the AFC circuit. Once the trouble is
localized to the AFC or horizontal oscillator circuit, voli-
age and resistance checks will isolate the actual defect.

If injecting a drive signal at the horizontal outpur grid
did not restore high voltage, boost and raster, the trouble
as noted before, must be located in the horizonial output,
high-voltage, or damper circuits. Although there are a
number of sequences that can be followed in troubleshooi-
ing these circuits, probably the quickest is 10 first check the
most logical suspects. Begin with the boost capacitor (C52).
There are a couple of effective methods you can apply
here, such as substitution or removing the damper tube
(jumper across damper filament because of the series fila-
ment string), which should restore high voltage and a nar-
row rippled raster if C52 is shorted. If C52 is not defective,
disconnect the yoke leads while monitoring the boost voli-
age. If boost is restored or greatly increased with the yoke
disconnected, a defect in the yoke has been causing an
excessive load on the system. Next, measure the screen
grid voltage on the horizontal output tube. An open or
increase of R79 could disable this stage.

Another possible cause of no high voltage is a defective
CRT. Remove the high-voltage lead to the CRT anode and
see if high volitage and raster are restored.

At this point you have eliminated nearly all suspects (it
is assumed all tubes and B+ were checked as preliminary
procedure) except the flyback itself. A flyback checker can
be used 1o check this component; however, it cannot be
considered an absolute indication of a good or bad flyback
unless all other circuits have been previously tested or have
been disconnected before the flyback is tested. Also. some
flyback defects will show up only while the flyback is con-
nected in the circuit and operating. It is generally conceded
that the best check of a flyback is substitution afrer all
other possible circuit defects have been eliminated. of
course, the foregoing is true only if there are no visible
signs that the flyback is defective, (melted wax, eic.). A



Join the PHOTOFACT-OF -THE-MONTH Club

and receive each and every month

THE WORLD’S FINEST TV-RADIO SERVICE DATA
Complete up-to-the-minute coverage - Save over *60 per year!

Howard W. Sams now offers ' L |

this great new monthly package ;w%wﬂl N I “NI_
5 m——————— i

EXC|USIVB|Y fOI’ P.0.Mm. members! _sw—s Pnugﬂmmmtasa rmfszﬁ

You get your 6 new PHOTOFACT Sets every

. . _______-’i“—-‘:“' "E'

month in sturdy new file folders seale@ in o SAMS mﬁwg—,f‘ @ 3 $] I
factory carton to insure perfect condition M

and completeness—easier-than-ever to file i w

and use. Now—only $10 per month and J nl‘i“us v““

PHoTOFACT”
coverage!

NOW! more current model
coverage each month to keep
you ahead earning more—

AND YOU SAVE OVER
$60 PER YEAR!

As a PHOTOFACT-OF-THE-
MONTH CLUB member, you get
6 new PHOTOFACT Sets every
month—the world’s finest
TV-radio service data— with
all the time-saving, profit- AT LEAST

boosting help you want! 6 co LOR Tv

FOLDERS MONTHLY

complete current coverage of
at least 50 chassis each and

every month for less than TRY A THREE-MONTH P.O.M. SUBSCRIPTION
2 ¢ erchassismodel! = [~ " - T T T T-oT T T T T T T

O 3 . 10 }_ HOWARD W. SAMS & CO., INC. Dept. PFF-10 _}

T_'Lstalllf ahea"’; to Za"etm"ey (:I";’" | 4300 W. 62nd St., Indianapolis, Ind. 46268 |

;IZ l:;:) )::::P:;:—é::n :::es:::TZiAczl: | Enroll me for a 3-month membership in the Photofact-of-the- |

OF'THE MONTHJCLUB h | Month Club. | agree to pay $10 per month, and understand | |

o e 0OV | will receive 6 current Photofact Sets monthly for 3 months to |

| be delivered by my Sams Distributor (named below). r{

| 1

1

see how PHOTOFACT boosts your earning power! : Name_ e e e, S

| Shop Name. -y |

SUBCRIBE TODAY THROUGH | l

| Address — Al

YOUR SAMS DISTRIBUTOR OR ¥ . |

USE THIS HANDY ORDER FORM | City State____. Zip |

} My Sams Distributor is: . :

| Ssigned: : - - _



by Ernest W. Fair

Well over half of today’s business
is transacted on a credit basis. That
percentage grows every year, and
soon may be near universal. As
credit expands, so do the hazards
involved. The very life of any elec-
tronic service business may well
depend on how adequately it is pro-
tected against abuse of this credit.

In past years, improper and hap-

Proper handling can reduce the risks involved in extend-
ing credit. The following article outlines the correct procedures
to follow, both before and after an account is opened.

hazard operation of credit has ac-
counted for as high as 65% of small
business failures. While some losses
can be attributed to lax procedures
in granting credit, this problem has
been decreasing during the past five
years due to better education on
procedure and greater availability
of checking agencies. During the
past year several surveys have re-

vealed this decline but also pointed
up an alarming increase in losses
through abuse of credit.

We've carefully studied several
such reports, as well as surveys on
the subject. In paragraphs to follow
is a list of the top ranking credit
abuses which were responsible for
fully 90% of these losses. With each
1s shown recognized and proven

original parts

“Royal Crest” Circuit Tubes

More than 875 tubes—a full line
with the same quality as original

for greater dependability and
finer performance.

from your Zenith distributor.

Zenith equipment. Get Zenith tubes

- Why not sell the best

ZENITH TUBES

built to the quality
standards of Zenith

Order all genuine Zenith replacement parts and accessories

The quality goes in before the name goes on

TV Picture Tubes

For color TV, B&W TV
or special purposes.

A complete Zenith line
of more than 200 tubes
built for greater
reliability, longer life.

Zenith B&W replacement
picture tubes are made only
from new parts and materials
except for the glass envelope

in some tubes which, prior to
reuse, is inspected and tested to
the same high standard as a
new envelope. Some color
picture tubes contain used
material which, prior to reuse,
is carefully inspected to meet
Zenith’s high quatity standards.
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steps to avoid damage to the busi-
ness. Following these steps should
be a “"must” procedure to assure a
profitable year of business.

Changes in credit status. Yester-
day's well-rated customer can,
through all sorts of circumstances,
become a dangerous risk tomorrow.
Failure to watch over the continuing
credit status of major customers is
always a hazardous procedure.

Preventive: Periodically survey
account status of all customers.
Watch carefully any account which
has become slower and slower in
making payments over any past
three-month period.

“Softness” in collection proce-
dure. One is always tempted to grant
the good credit account some extra
concessions. Too often this leads to
a major loss.

Preventive: Strict adherence to
conventional credit terms at all
times is a must. Extension of such
terms in cases of genuine emergency
are justified only on a short-term
basis.

Mistakes or errors in bookkeep-
ing. Failure to charge the proper
account, and errors in transcription
of invoice or sales slips to account
ledgers are the two most common
mistakes in this area.

Preventive: A well developed sys-
tem for handling the paper work
for all charges and a constant check
of employees to see that this is being
followed does the job. Avoid “hurry
and rush” in handling these steps.

Laxity in follow-up on delinquent
accounts. There should be no ex-
ceptions regardless of how good the
customer involved may be, Care-
lessness in handling delinquent ac-
counts invariably leads to greater
delinquency.

Preventive: Establish a definite
procedure to follow and use it on
every account without exception.
Never wait more than 30 days to
put it into use.

“I was TROUBLE-SHOOTING

in the DARK il Sencore’s Scope
Showed Me What Color Waveforms

Redlly Look Like.”

YEkTigy

1oy
! ‘ LLLIE] TPV fRe0uEngy

SENCoge ., ®

5

: - " PS 127 5 WIDE BAND
M <ol " ). OSCILLOSCOPE
Technicians everywhere are talking about the

PS127 5” Wide Band Oscilloscope. Try one and
you, too, will send us comments like these—

T

“Sp easy to use! With my Sencore scope | can read high or low
frequency signals without band switching. As easy to use as a
voltmeter.”—R. L., Portland, Ore.

“I've only had my PS127 a couple of months, but it's more than
paid for itself already with the extra jobs I've been able to handle.”
—S. 0., New Orleans, La.

“With the direct peak-to-peak readout | can compare voltage read-
ings to those on the schematic without wasting valuable time
setting up my scope with comparison voltages.” —J. M. F., Ply-
mouth, Michigan.

“Those Sencore exclusives really sold me, like the extra 500KC
Horizontal Sweep range and the free high voltage probe.’—D. N.,
Brooklyn, N.Y.

You'd expect a wide band scope of this quality to cost at least
double."—W. L., Chicago, Ill.

“With the PS127, | find | can trouble-shoot those tough ones twice
as fast as before—especially color TV."—F. C., Burlingame, Calif.

“Once | compared the specs, | knew Sencore had the best buy in
scopes.l We now have three PS127's in our shop."—J. S., Ft. Lauder-
dale, Fla.

SPECIFICATIONS
Vert. Freg. Resp. 10 CPS to 45 MC = 1 db, — 3 db @ 6.2 MC « Rise
Time .055 Microseconds  Vert. Sens. .017 Volts RMS/inch e Horiz. Freq.
Resp. 10 CPS to 650 KC « Horiz. Sens. .6 Volts RMS/inch « Horiz, Sweep
Ranges (10% overlap) 5 to €0 CPS, 50 to 500 CPS, 500 CPS to 5 KC, 5 to
50 KC, 50 to 500 KC » Input Impedance 2.7 megohms shunted by 99 MMF,
27 megohms shunted by 9 MMF thru low-cap. jack e High Voltage Probe
2(1)8(9) 5\60”5 Max. e Dimensions 127x97x15¥2"”, Wt. 25 Ibs. « Price Complete

NO. I MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

SENCORE

426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101
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COLOR SPECTRUM.. AII/TEII/II/AS

are “’signal customized”"™
for better color reception...

“the ANTENNA that captures the RAINBOW'’ ;fﬁ

FINCO has developed the Color Spectrum Series of antennas — ‘‘Signal
Customized” — to exactly fit the requirements of any given area.

There is a model scientfically designed and engineered for your area.

e
STRENGTH OF
UHF SIGNAL
AT RECEIVING ' '
ANTENNA VHF "SIGNAL VHF SIGNAL VHF SIGNAL VHF SIGNAL
LOCATION STRONG: MODERATE WEAK VERY WEAK
A\ / \
\J % Ll L %& L
NO UHF TN AN - M
»— 3 M
CS-V3 CS-V5 CS-V7 CS-vio CS-vi5 CS-vis
$10.95 $17.50 $24.95 $35.95 $48.50 $56.50
UHF_SIGNAL NS : : e
STRONG
> CS-U1 CS-A1 CS-81 £s-C1 n £s-C1
$9.95 $18.95 $29.95 $43.95 i $43.95
|\ — "
UHF SIGNAL Le @ w L@
WEAK = | =
W CS-A2 CS-B3 CS-C3 ] CS-D3
$22.95 $49.95 $59.95 i $69.95
UHF SIGNAL 1] : %
VERY WEAK ‘ 4
: cs-U3 CS A3 CS-B3 Cs-C3 Cs-D3
$21.95 $30.95 $49.95 $59.95 $69.95
ﬁ: WORLD ,%
coton NOTE: In addition to the regular 300 ohm modeis (above), each model is available in a 75 ohm coaxial cable downlead
Flmca where this type of installation is preferable. These models, designated ‘XCS", each come complete with a compact
1% \mc S ’ behind-the-set 75 ohm to 300 ohm balun-splitter to match the antenna system to the proper set terminals,
Qmm; nlﬁ-“

THE FINNEY COMPANY

34 West Interstate Street » Dept. 310 < Bedford, Ohio 44146
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RCA TEST EQUIPMENT
FALL COUPON CARNIVAL

Clip the coupons—take them to your participating RCA Test Equipment
Distributor any time between now and October 31st. Take advantage of RCA’s
BIG Fall offer—discounts on every test instrument listed!

( Only one coupon will be accepted per instrument )

RCA Electronic Components and Devices, Harrison, N. J.

B

TUN

®

PICK YOUR RCA INSTRUMENTS—-ACT NOW!

TOWARD PURCHASE OF
3”7 OSCILLOSCOPE W0-33A

\

Mr. Distributor: Refer to RCA Foll Festi-

i vol Announcement. Vaid where prohib-

ited, toxed or restricted. Cosh volue
1/20¢. Offer expires October 31, 1967.

TOWARD PURCHASE OF
WR-64B COLOR BAR MD0T/
CROSSHATCH GENERATOR

Mr. Distributor: Refer to RCA Fall Festi-
val Announcement. Void where prohib-
Ited, toxed or restricted. Cash volve
1/20¢. Offer expires October 31, 1967,

TOWARD PURCHASE OF
W0-91B 5” 0SCILLOSCOPE

-

o 2

3
Y i;i 2

>33
T hawe

Mr. Distributor: Refer to RCA Foll Festi-
vol Announcement, Void where prohib-
ited, toxed or restricted. Cosh volue
1/20¢. Offer expires October 31, 1967.

TOWARD PURCHASE OF
W0-33A(K) 3 SCOPE KIT

. Mr. Distributor: Refer to RCA Fall Festi-
ol Announcement. Void where prohib-
ted, toxed or restricted. Cosh volue
/20¢. Offer expires October 31, 1967.

The Most Trusted Name in Electronics

TOWARD PURCHASE OF
WV-38A V.O.M.

Mr. Distributor: Refer 1o RCA Fall Festi-
vol Announcement. Joid where prohib-
ited, toxed or restricied. Cash volue
1/20¢. Ofler expire: October 31, 1967,

TOWARD PURCHASE OF
WR-69A TV-FM
SWEEP GENERATOR

Mr, Distributor: Refer to RCA Foll Festi-
voi Announcement. void where prohib-
ited, toxed or restricted. Cosh volue
1/20¢ . Offer expires October 31, 1967.

TOWARD PURCHASE OF
WR-99A MARKER-GENERATOR

Mr. Distributor: Refer to RCA Foll Festi-
vol Announcemen!. ¥oid where prohib-
ited, toxed or rest-lcted. Cosh volve
1/20¢. Offer expires October 31, 1967.

TOWARD PURCHASE OF
WV-3BA(K) V.0.M.

Mr. Distributor: Refe- to RCA Foll Festi-
vol Anncuncement. Yoid where prohib-
ited, toxed or restricted. Cosh volue
1/20¢. Offer expires October 31, 1967,

s e — - | e N = A2 =" T
E IN ON THE PERRY COMO HOLIDAY SPECIAL IN COLOR ON NBC-TV. THURSDAY,

TOWARD PURCHASE OF
WA-44C SINE/SQUARE WAVE
AUDIO SIGNAL GENERATOR

Mr, Distributor: Refer ta RCA Foll Festi-
val Announcement. Void where prohib-
ited, toxed or restricted. Cosh volue

1/20¢. Offer expires October 31, 1967.

TOWARD PURCHASE OF
WR-T70A RF-IF-VF
MARKER-ADDER

Mr, Distributor: Refer 1o RCA Foll Festi-
vol Announcement, Void where prohib-
ited, toxed or restricted. Cosh volue

1/20¢. Offer expires October 31, 1967. &

TOWARD PURCHASE OF
WT-115A COLOR PICTURE
TUBE TESTER

Mr. Distributor; Refer to RCA Foll Festi-
vol Announcement. Void where prohib-
ited, toxed or restricted. Cosh volue
1/20¢. Offer expires October 31, 1967.

TOWARD PURCHASE OF
WR-50B(K) RF SIGNAL
GENERATOR KIT

Mr. Distributor: Refer to RCA Foll Festi-
val Announcement. Void where prohib-
ited, toxed or resiricted. Cosh volve
1/20¢. Offer expires October 31, 1967.

NOVEMBER 3

TOWARD PURCHASE OF
WR-50B RF SIGNAL
GENERATOR

vol Annourcement, Void where prohib-
ited, toxed or restricted, Cosh volue
1/20¢. Offer expires October 31, 1967,

TOWARD PURCHASE OF
WV-T7E VOLTOHMYST®

Mr. Distributor: Refer 1o RCA Fall Festi-
val Announcement. Void where prohib-
ited, toxed or restricted. Cosh volue
1/20¢. Offar expires October 31, 1967.

SAVE ON

RCA
KITS!

TOWARD PURCHASE OF
WV-T7E(K) VOLTOHMYST

Mr. Distributor: Refer to RCA Foll Festi-
vol Announcement. Void where prohib-
tted, toxed or restricted. Cosh volue
1/20¢. Offer expires October 31, 1967,

0, 7:.30 -8:30 P.M., E.S.T.

!
|
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S

ELECTRONICS

has
everything
n

GC-Telco, the world's largest basic manufacturer
of TV antenna hardware, is your most complete
single source for all TV antenna installation
needs, indoor and outdoor antennas, and antenna
accessories.

Choose from the largest selection of chimney,
roof, wall or vent-type mounts, all available in
attractively carded kits, antenna masts, lead-in
and rotor wire, stand-offs, lightning arrestors,
ground and guy wire needs . . . everything needed
to make any installation easier, faster, more
efficient.

For quality, versatility, and dependability, go
with the leader . . . make GC-Telco your No. 1
source today.

Write for your Giant FREE GC Catalog today . . .
over 12,000 items including
TV Hardware, Phono Drives,
Chemicals, Alignment Tools,
Audio, Hi-Fi, Stereo & Tape
Recorder Accessories, Nuts
& Bolts, Plugs & Jacks, Serv-
ice Aids, and Resistive
Devices.

only GC qives you
everything in elecranics.
...... fer almast 40 yeans!

S € Electroniss
GENERAL CEMENT |

f%ﬁ

GC ELECTRONICS COMPANY
400 South Wyman Street
Rockford, lllinois 61101

A DIVISION OF HYDROMETALS, INC.
Circle 33 on literature caid
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Telco Snap-In
Chimney Mount
Cat. No. 8610

Telco Ratchet Type
Chimney Mount
Cat. No. 8006

\ hardware

Telco Vent Mount
Cat. No. 8802

Telco E-Z Stand-0ft

Cat. No. E-Z 8027
Wood Screw Stand-Ott
Cat. No. 8028

Telco 3-Way Antenna Klip
Cat. No. 9015

G

TELCO

|

Chronically slow accounts. Many
a good credit customer has been
permitted to down-grade into an
undesirable one because of failure
to insist on payment according to
agreed terms.

Preventives: (a) Reduce the
amount of credit allowed. (b) Keep
in a separate file for closer atten-
tion. (c) Institute a 1% per-month
service charge for failure to pay on
the due date.

Carelessness in handling credit
cards. More use of bank-type credit
cards is a certainty for the future.
Carelessness in handling the charge
slips means sure loss.

Preveniive: Make certain every
item of basic data needed is clearly
reproduced on the slip (particularly
the account number of the cus-
tomer).

Charges by unauthorized individ-
vals. Members of the family or
associates of an individual who
charge to his account without per-
mission are involved in this abuse.

Preventive: Make a matter of
record names of those who can use
the account and take time to check
with the account in each instance
before going ahead.

Too many returns for credit.
Every such action does away with
profit on the given sale and in-
creases the chance for error in
handling the transaction. Frequently
credits are made for larger amounts
than the original charges.

Preventive: Require original
charge slip to accompany each such
return. Exert more sales pressure to
convince the customer to retain the
item he purchased.

Partial payments on accounts
month after month. This too often
leads to a dangerously large balance
the customer cannot pay and will
then jeopardize his previously good
credit rating.

Preventives: (a) An account
charge of 1% per-month on the un-
paid balance each time. (b) Reduce
the limit of credit allowance as the
practice continues. (c) Personal
contact with the customer after the



There’s a heckuva lot of VTVM units around.

Only the 177 “Professional”
has battery eliminator, mirrored scale,
half volt scale for transistor circuits

and-your name.

If you’re one of the skeptics who think
one VTVM is pretty much like another,
the B&K 177 “Professional” will
change your mind. This one stands

out from the crowd.

A gigantic 7" mirrored scale reads faster,
more accurately. An extra-sensitive 0.5
VDC range will check transistor circuits.

£
Y(’W

| AC PR-43
14 ‘ ‘ onms DYNASCAN ooouc

A zener diode regulated power supply
insures reliable ohmmeter performance.
No battertes required. A single probe
ends cable fumbling. Transit switch
position protects the meter on the road.
The vinyl covered steel case is good-
looking and tough. Its appearance
symbolizes your professional status and,
above all, it has B&K quality.

B&K Division of Dynascan Corporation
1801 W. Belle Plaine » Chicago, /llinois 60613

Circle 34 on literature card
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Any way you look at it, the 177
“Professional” is really different and it's
all yours —the handle is personalized
with your name. Cost? Just $79.95.

Whese Electronic Innovation Is A Way Of Life



Latest Tube Test Data for
owners of Jackson Testers

Supplements latest Model 658 and 648 Roll Charts

Model 658 Model 648
Circuit Grid Heater Plate
Type Sec. Heater H&K P&G Plate Test Current Fil. D E Test
1AY2 D 1.2) 16 0 14U VX 1.4 16 9 35VX
lnsert leads into pins 4 & 9 of 9 pin min socket insert leads into pins, etc.
2EG4 T 2.0G 2 ad5 47S 10WY. 1.75 A123 45 36V
3BL2 D 3.0P —- 7 15U VX 30 — 9 X
Connect top cap to octal socket pm 1 NOR-S switch in S position
4KT6 P 5.0F 1236 b579 27R 10w 4.2 A1256 B479* 22XZ
6B23 D 6.4L C5 3 22U v 6.3 C5 3 14w
6CF8 P 6.4) 1237 ab468 20R 15XY. 6.3 Al237 AB468 28XZ
17B-B14 P 18.6H 123 b480 22R 90VY. 17 123 8489 12wz
Adapter 9MNA required Adapter 9MNA Required

Complete low cost tube-data subscription service available

for Jackson and Mercury tube testers..

.write for information

JACKSON TUBE TEST DATA DIV. 1744 Rockaway Ave., Hewlett, N.Y. 11557

Circle 36 on literuture card

THE BEST COLOR ANTENNAS!

RMS Super TRaNS Power'Dp

STP-28

N

Incomparable performance
on All Channels 2-13 plus
FM! Exclusively features

Reynolds Aluminum
COLORWELD!
No. of List

Model Area Used Elements Reception Range Price
STP-7 Metropolitan 7 Upto 50 miles $13.45
STP-11 Suburban 11 Up to 75 miles 19.95
STP-15 Semi-Fringe 15 Up to 100 miles 26.95
STP-19 Fringe 19 Up to 125 miles 9,915
STP-23 Extreme Fringe 23} Up to 150 miles 44.95
STP-28 Extreme Fringe 28 Up to 175 miles 53.95

RMS

DYN-158US

DYNERGY

™\
N

Complete UHF/VHF and FM
Coverage, Channels 2-83!
Single down-lead- for sim-
ple, economical installation!
Features COLORWELD!

No. of List

Model Area Used Elements VHF Range UHF Range Price
DYN-33US  Metropolitan 6. .to 35miles to20miles $19.95
DYN-54US  Suburban and Semi-Fringe 9 to 60 miles to 30 miles 29.95
DYN-66US  Suburban and Semi-Fringe 12 to 75 miles to 50 miles 34.95
DYN-88US  Semi-Fringe and Fringe 16 to 125 miles to 75 miles 44.95
DYN-118US Semi-Fringe and Fringe 19 to 125 miles to 75 miles 44.95
DYN-158US Fringe 23 ...to 150 miles to 75 miles 49.95

Make your next installation profitablg with
these dependable RMS Antennas. Write for

FREE Informative Catalog! . . .

Dept. PFA

Dependable construction
and performance for long-
life installation!

RMS ELEGCTRONIGS, INC.

50 ANTIN PLACE, BRONX, N.Y.

10462

Circle 35 on literature card
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second or third such partial pay-
ment to help solve the problem
before it grows larger.

Granting requests for larger than
authorized amounts of credit. This
is usually done for a good customer
of long standing as a special favor.

Preventive: Without exception,
granting the request should be de-
layed long enough to check on the
reasons behind it, the ability of the
customer to pay the larger sum, and
any changes in financial capabilities
of the account.

Checking only one credit refer-
ence. Many substantial losses were
noted during the last year where
only one reference was required on
credit applications or only the first
was checked if more were listed.

Preventive: Check all references
and require at least three from every
applicant. Questionable credit risks
often make an excellent record with
one account for just such a reason.

Urging customers to use credit.
The drive for additional business
can never be discouraged in any
concern but when such business is
obtained on a basis of credit where
not justified, it usually costs much
more than the profit made thereby.

Preventives: (a) Discourage use
of high pressure methods which
result in customer over-use of credit
beyond ability to pay. (b) Hold fast
to all credit rules in periods where
special business promotion activities
are underway. (c) Set up separate
credit facilities for use at such times.

Too liberal concession to ac-
counts during emergencies. This has
generally been the granting of 90-
to 120-day payment-free periods or
extra credit allowances to customers
on such occasions. This invariably
results in laxity of responsibility by
the customer in the future.

Preventives: (a) Set up special
arrangements to cover partial pay-
ment of account during these pe-
riods (b) Arrange for financing at a



This part speaks for the

whole radio.

This box speaks well of you.

¢

To the listener, the speaker is
the most important part of the
radio. Reason enough that it be
of the highest quality and reli-
ability. And when it says Delco
on the box you can be certain
you've got it: genuine OEM quahty

Delco Radio Parts are designed by engi-
neers who specialize in automotive radios.
Delco Radio speakers, for example, provide
greater efficiency and sensitivity per ounce
of magnet than any other speakers built.
And since nearly half the cars on the road

have Delco Radios as original
equipment, you are assured of
a vast pre-sold market.

Doesn’t it make sense to
stock the best for your cus-
o tomers?

They know Delco’sreputation. So, the next
time you reorder, remember your United
Delco Supplier. He handles the most widely
advertised, merchandised and recognized
name in the parts business.

Why not let Delco Radio speakers say
something nice about you?

Delco Radio, Division of General Motors, Kokomo, indiana.

L] 1
£
MARK OF EXCELLENCE

N
United W
Delco

N
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FINEST

ERSIN

MULTICORE

ONLY 69¢

BUY IT AT RADIO-TV PARTS STORES

Multicore Sales Corp. Westbury, N.Y. 11591
Circle 38 on literature card

. WORLD'S

We offer Yo
hothing bk

ﬁ ner, fa gfe\’:‘-!,ﬁbw
Precicion .
Tuner .
Cervicel. 1

lt:mp\-unr
(Period) o L1

+parts & shpg.

=AY

ny pay for parts you don't need?
Mail coupon now for free information!

PRECISION TUNER SERVICE

-+ .one of the OLDEST and LARGEST TV tuner repair firms in the world!

Box272P Bloomington Indiana 47401

bank or elsewhere to handle money
needs created by the emergency. (c)
Pay close attention to the account
immediately at the end of the pe-
riod in order to put it back into line
as speedily as possible.

Assuming the good “cash cus-
tomer” is automatically an excellent
credit risk. This has been one of
the leading reasons for credit losses
among small business concerns
everywhere for a number of years.

Preventive. A positive policy of
complete investigation on every
credit application.

Accepting recommendation of
present customer for another. This
is sometimes a good method of
building new credit accounts but
where all checking of such an ap-
plicant is waived it has often proven
an unsound practice.

Preventive. Handle every such
new account with the regular routine
used for all credit applicants. Where
offending the old customer cannot
be risked, an immediate grant of
small credit pending regular check-
ing will usually handle the problem.

Failure to pursue collection steps
for fear of losing a good customer.
Almost every business failure during
the last year revealed the presence
of such procedure. An uncollectable
account is certainly anything but
that of a good customer.

Preventives: (a) Follow through
on a standard policy of handling
credits and collections with no vari-
ance for any but emergency con-
siderations (b) Realize that the good
customer whose account has become
hazardous has lost his good status
and handle it accordingly.

Finally, the lack of proper credit
and credit control records, has al-
ways been a contributing factor
where credit abuses have eaten
heavily into the profits of the busi-
ness. The system which fails to
immediately point up existence of
shaky credit conditions is an inade-

1
i

NEVIES-

~“IN-CIRCUIT”
CURRENT CHECKER

Eliminates most common cause of
‘““callbacks’’ (unstable focus,
shrinking pictures, etc.)! Should
pay for itself on

next months’ :

calls alone! B,

;;-E;'

Nothing else like the HC-8 available!
Tune horizontal drive and linearity
for “dip”-—and in seconds—you’ve
got best possible focus, width and sta-
bility at minimum cathode current.
Makes convergence adjustments
faster, easier—longer lasting!
Especially useful on color TV where a
slight misadjustment of horizontal
linearity or efficiency coils drives cath-
ode currents sky high! 5 pre-wired
sockets for all popular hori- Model HC-8
zontal output tubes lets you

pluginto circuit fast—no clip- $3450
ping or unsoldering of leads! WJ ¥ Net

ASK YOUR DISTRIBUTOR

or write for full detaiis.

Firm quate one. Without workable credit

Name - records and systems, all other safe-

Title m guards the bl);siness may use will SHEO

Address sl il 2 ELECTRONICS CORP
<3 —T by A LS 1001 Secord S, 800 % e RSB 55943
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COUNTERMEASURES

SYMPTOMS AND TIPS FROM ACTUAL SHOP EXPERIENCE

Chassis: RCA CTCl11

Symptom: Complete loss of contrast. Raster and color
signals remain on screen.

Tip: Check for Heater-Cathode short in V24 (CRT).

Analysis: Heater of CRT is connected to B+. A heater-
cathode short will place this B+ source on the cath-
ode. The power supply filter will then filter out the
luminance information normally present on the cath-
odes of the CRT. In addition, the + 180 volts applied
to the cathode will clamp the normal bias and in
effect make the grids of the CRT positive with respect
to cathode, allowing raster to remain on screen.
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Chassis: Zenith 24NC312 and-25N38.

Symptom: Screen turns light green on color program;
normal on black-and-white program.

Tip: Plug that connects hue and color level controls to
the chassis is defective. Remove plug and connect
wires directly—watch the color code of the wires,
as they do not match.
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PATTERN GENERATOR
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Here it is— LEADER’s new color bar pattern

generator which includes the keyed rainbow,

SQUARE AND

cross bar. In fact, this cross pattern will speed

crosshatch, dots, the single
up adjustments on raster centering, purity at

the center and dynamic convergence. Sharp

and clear lines, both vertical and horizontal,
produced by return trace blanking. Two switch-
able channels, 5 and 6, with 10mV output.

Solid state, of course, with voltage regulated
supply. Compact and sturdy construction for
field use— supplied with carrying bag for con-
venience. Size only 2% HX 6% WX 4% D in., and

weight 3.3 Ibs approx.

LEADER ELECTRONICS CORP.

NEW YORK OFFICE
101-103 ROME ST..FARMINGDALE.L.I.,N.Y.11735
TEL (516) 694-1534 541-5373
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L] 68 FOOT

SELF-SUPPORTING
TV TOWERS

are only part of our line
of precision-built Towers,
Masts and Accessories
for domestic TV, amateur,
CB and lighting instal-
iations.

* DMX Series Towers — uniformiy
tapered, self-supporting with con-
crete bases, have channel legs
and riveted “X' braces.  Six
models from 28 to 68 ft.

* DMX Series Towers — but with
steel cylinder bases, needs no

P concrete and can hinge-up. Five
P models from 20 to 52 ft.
i % DMX Series Heavy Duty Towers —

with concrete bases for sup-
porting amateur arrays. Three
models from 32 to 48 ft. plus
mast.

L7
e

AV
7

DME Series Towers — with paral-
lel channel legs and riveted "X"
braces.  Six bracketed models
from 16 to 52 ft. Guyed to
80 ft.

*

LXK
-

% Commercial Guyed Towers — up
to 120 ft.

% Golden Nugget Tubular Towers —
with rust proof welds, available
in 10 foot sections in 18 or 16
gauge.

% Tripod Roof Mounts —in 3, 5, 8
and 10 foot models.

% Pop-up Masts — from 20 to 50 ft.

% Welded Galvanized Masting — in
many lengths, diameters and
gauges, swaged or plain.

Ten years of tower building ex-
perience plus careful engineering
and modern, progressive manu-
facturing techniques assure your
satisfaction.

Write for complete information on
these value packed Delhi products.

(_,,U.-S. Patant app}iefl for
TN =

DELHT

IN CANADA — DELHI METAL PRODUCTS LIMITED
DELH!, ONTARIO

Circle 41 on literature card
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Chassis: Sylvania D01 and D02

Symptom: Poor color sync.

Tip: Check R168 and R169 for changed value.
If either is defective, replace both with a matched
pair of 2% resistors. Also check C117 and C118 for
a leakage or shorted condition.

CHROMA SYNC
PHASE DET  CHROMA

REFERENCE
(@), 64u8 Re

2090

1000 Q

Y
=120 pt 330 pt
30V TINT
1200
2

CHROMA REFERENCE
0SC CONTROL

Chassis: All.

Symptom: Evenly spaced, multiple ghosts in picture.

Tip: May be caused by reflected energy in an improp-
erly terminated delay line. Check for an open ter-
minating network at the output end of the delay line,
or an ungrounded shield on the line. An open delay
line would result in a complete loss of luminance
signal.

Chassis: Zenith, all chassis using socket-type CRT grid
leads.

Symptom: Hue control action reversed.

Tip: May be caused by reversal of green and blue grid
leads. Disconnect and change position of leads. A

DELHI METAL PRODUCTS.INC.
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for further information on any
of the following items,
circle the associated number on the
Catalog & Literature Card.
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Transistor Analyzer
(57)

Transistors can be checked both in and out of circuit
with Lectrotech’s new Model TT-250 Transistor Analyzer.
In-circuit AC gain tests indicate the condition of the
transistor as either good or bad, with no numerical inter-
pretation involved. Out-of-circuit tests measure beta or
gain on two scales: 0-250 and 0-500. Biasing is automatic
and no calibration is required.

The unit measures transistor leakage (I.,,) directly in
microamperes. It also measures reverse leakage and for-
ward conduction of diodes and rectifiers to determine front-
to-back ratios. Transistor classification—PNP or NPN—
can be quickly determined without a set-up book. In addi-
tion, electrolytic capacitor leakage current can be checked
using 6 volts, with the indication read directly in micro-
amperes.

Other features of the analyzer include a 6” meter and
all steel case. The unit measures 1027 X 7" X 47 and
weighs 5% Ibs. Price is $87.50.

Stereo Speaker
(58)
A new stereo speaker that can be used anywhere a stereo
effect is desired has been announced by Best Automotive.

YOU EARN YOUR FCC
FIRST CLASS LICENSE

or your money back!

A X s
j TApsd s TN, o
}ﬂ:r:\ucu_u‘t_mwAnNsons -
RADIOTHRHCNG QP RIRATOIR LGNS,

FIRST CLASS

(Ganarel Redlotelephona Gortiticets)

|
S

PIRRRE EYRD BULLOCK

10 awy SMCIAL ERDOMSENENT PLACED MENEON. 70 OPERATE TME CLASSES OF
#%, MULED aND PIGULATIONS OF THE FEDLAAL

M R s cames Gt A D A (A
5 NRI COMMUNICATIONS COURSES
INCLUDE FCC LICENSE TRAINING
Earning an FCC License can be quick and easy the NRI
way. You can concentrate on a short FCC License course—
“‘gpecialize” by training in Mobile, Aviation, or Marine
Communications—or go all-out with the job-simulated NRI
course in Complete Communications. It is the only home-
study training plan that includes professional lab equip-
ment specifically designed to give you on-the-job, “*hands
on’’ experience as you train.

Whichever NRI Communications course you choose, with
an FCC License you’re ready to operate, service and install
transmitting equipment used in broadcasting stations, avia-
tion, on board ships, and in mobile and Citizens-Band radio.
And you MUST PASS your FCC exams or NRI refunds
your tuition in full. Can youdo it? The NRI record of success
is outstanding. 87 % of NRI graduates pass their FCC exams.

Get full details today about five courses that include FCC
License preparation, plus seven other training plans offered
by NRI, the oldest and largest school of its kind. Mail cou-
pon. No obligation. No sales-
man will call. NATIONAL | APPROVED UNDER Gl
RADIO INSTITUTE, BILL. 1f you served since January
Electronics Div., Wash- 31, 1955, or are in service, check
ington, D.C. GI line in coupon.

MAIL NOW for FREE CATALOG

| Ggd) NATIONAL RADIO INSTITUTE 22-007
I

2 Electroriics Division, Washington, D.C. 20016

| Please -send complete data about FCC License training, other
| NRI courses checked below. (No salesman will call.)

| ] FCC License [[] Tv-Radio Servicing (with color)
l [:] Complete Communications [:] Advanced Color TV
D Aviation Communications [:] Industrial Electronics
[[] Basic Electronics
[[] Electronics for Automation

[[] Marine Communications
[[] Mobile Communications

|

l D Math for Electronics [:] Electrical Appliance Repair
Il D CHECK FOR FACTS ON NEW Gi BILL

| Name Age

|

| Address

= City State Zip

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL J

L e e — ——
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only picture tube analyzer
that tests all color tubes
as they should be tested!

(THE. WAY TUBE MANUFACTURERS DO)

NEW LECTROTECH CRT-100
PICTURE TUBE ANALYZER

FOR COLOR AND BLACK AND WHITE

The Model ST46BC speaker comes assembled in an at-
tractive 744" X 5" X 215" metal housing with a black
finish, complete with chrome grill and chrome mounting
bracket. All necessary wire, hardware, and instructions are
furnished. A versatile mounting bracket permits ease of
installation. Price is $7.25.

Does averything . . . you would need all three units of |
the leading competitive brands to equal the perform-
ance of the Lectrotech CRT-100. No other brand has all
the features . . .

¢ Line voltage adjustment (to insure all tube voltages are

correct regardless of line voltage).

Critical Grid-to-Cathode Leakage is read on sensitive
meter for greatest accuracy.

Leakages in all other elements are indicated on neon
lamp.

Tests all black and white and all color tubes for leakage,
shorts and emissions.

Tests each color gun separately.

Tests each color gun to a standard set of test condi-
tions. With variable G-2 voltage, each grid is normalized
to a reference cut-off voltage. This method is used by
tube manufacturers and simulates tube performance in
color receiver.

Rejuvenates and removes shorts on both color and black
and white tubes for increased brightness.

Life expectancy test, predicts remaining useful life of
both color and black and white picture tubes.
Continuously variable G-2 voltage for all tubes, present
and future, including new 15 inch color tubes.
Complete plug-in cables for easy replacement.
Complete self-contained black and white socket assem-
bly. No adapters to lose or cables to break.

Including Pilot Light.
& Only 895° net

ONE YEAR WARRANTY
See your distributor or write DEPT.PF-10

LECTROTECH,INC.

1221 Devon Ave., Chicago. lllincis 60626

Circle 42 on literature card
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Batteries

(59)

A complete line of manganese alkaline batteries for
toys and radios as well as photoflash and portable lighting
equipment is announced by Ray-O-Vac. Available in open
stock or on bubble pack cards, the line consists of five
different size batteries: No. 813 Size “D”, No. 814 Size
“C”, No. 815 Size “AA”, No. 824 Size “AAA”, and No.
810 Size “N”. Also available is a battery display (No.
MA30) housing the three most popular batteries—815, 814
and 813—on bubble pack cards. The display, which hangs
from a pegboard or stands on a counter, is only 13” wide
by 638" deep by 165 " high and is priced at $23.70.

CRT Test Adapter
(60)
Existing CRT test equipment can be converted to test the

picture tubes used in small screen personal portable tele-
vision sets through the use of a new tube socket test adapter
introduced by Pomona Electronics, Inc. CRT’s such as
9YP4, 11RP4, 12BEP4, 16BXP4, etc., fit the adapter.

The Model 2713 adapter socket accepts tubes using 7GR
basing (E7-91 base), and plugs into the standard 12L
Duo-Decal socket found on current tube testers. The unit
features a clearance hole in the 7GR socket which accepts
the CRT evacuation stem and prevents accidental breakage.
Price is $1.95.



Semilron .

EXPERIMENTERS SERF

BOARD 1T
WITH HARDWARE
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Experimental Kit
(61)

A new line of experimenters perf-board kits with hard-
ware is designed for experimenters, vocational school stu-
dents, shop teachers, hobbyists, hams, technicians, and
engineers who want a quick setup that can be assembled
rapidly and efficiently. The Semitron Experimenter’s Perf-
Board Kit consists of “4” tempered board. The spacing
of the holes on 2" centers helps prevent component
crowding. Solid brass eyelets are supplied, permitting easy
soldering and the insertion of a number of component leads
through a single eyelet.

Cartesian coordinate graph paper also forms part of the
kit, allowing spacing of components after prior planning
using the graph. If solderless connections and maximum
construction speed are desired, the spring connectors sup-
plied with the kit can be used for making rapid and me-
chanically secure connections. Using several kits permits
modular construction for the design and building of a
large number of stages, arranged either horizontally or
vertically. The kits are priced at 89c.
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Studio Mixer
(62)
A new battery-operated studio mixer designed spe-
cifically for studio, remote, and home hi-fidelity use has

)
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‘You can pay more
but you buy less!

new Lectrotech V6-B
color bar generator

g9s0 brings you. ..

e Guaranteed performance . . . full one year warranty.

e A.C. operated solid state generator . . . no batteries
to buy . . . no failures when needed most.

s Most stable generator of all . .
brighter patterns.

. sharper,

The V6-B provides crystal-controlled keyed rainbow color display,
all cross hatch, dots, vertical lines only, horizontal lines only,
Red-Blue-Green gun killer, exclusive Dial-A-Line feature (horizon-
tal line width adjustable), voltage-regulated transistor and timer
circuits, simplified rapid calibration. Supplies adjustable dot size,
RF output more than 10,000 mv, operates on channels 3, 4 or
5, has color level control for color sync servicing. Connects to
antenna terminals (no connection needed inside of set). Power
transformer-line isolated. Stable operation under wide voltage
ranges assured by fully voltage-regulated circuits. Hand-wired
reliability . . . no printed circuits. Fully enclosed test lead com-
partment. Rugged, caddy size unit built to withstand rigors of
field servicing. Size: 754”W, 314,”H, 9”D. 9950

Weight: 5% Ibs. Only
See your distributor or write for literature.
DEPT. PF-10

LECTROTECH, inc.

1221 W. Devon Ave., Chicago, lll. 60626
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