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The mighty
Ultradynes!

(Now that we've filled in the empty spaces, how can you
even mention any other antenna line in the same breath)

And that goes for COLOR and black-
and-white on all 82 channels...or
UHF only ... and FM and FM Stereo.

This line (with four brand-new models
added) is complete. And the concept com-
pletely new. The result, in the Ultradyne
Crossfires and Ultradyne Coloray, is the most
powerful 82-channel color antenna series yet
achieved. A model for every area, pocketbook,
and performance need.

Each with the highest gain. Higher than
any log periodic type of antenna. In fact, here
is the first high-gain FM and FM Stereo per-
formance ever developed in VHF/UHF anten-
nas. Truly amazing front-to-back ratios, too.
Over 15:1 across the entire UHF band. How
did we do it? Not with mirrors.

World’s best selling! The Ultradyne Cross-
fires are based on the same VHF principle
which has made the Channel Master Cross-
fires the best-selling antennas in TV history.
But with the remarkable new UHF antenna
design added.

As for UHF only, Ultradyne UHF antennas
are the first in history to provide automatic
impedance match with any 300 ohm VHF
antenna. No coupler is required when Ul-
tradyne is used in conjunction with any 300
ohm VHF antenna such as the Color Crossfire.

Extras? Uniquely constructed. All antennas
feature our famous EPC ““Golden Overcoat’’
And each 82-channel model comes with a
U-V band-splitter (model 0032).

Mighty! That's the word.
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UHF/VHF Ultradyne Cross. UHF/VHF Ultradyne Cross- UHF/VHF Ultradyne Cross- UHF/VHF Ultradyne Cross- UHF/VHF Ultradyne Cross-
fire. New Model 3632G for fire. New Model 3633G for fire. New Model 3634G for fire. New Model 3638 near fire. New Model 3639G for
ge;pgesr fringe. Sug. List: fringe. Sug. List: $59.95. near fringe. Sug. List: fringe. Sam2 VHF galn as near suburban to metropoli-
69.95.

ry - «
Mt oa ugruns 10 o

$49.95. 3634G, less UHF gain, Sug. tan. Same VHF gain as Color
List: $39.95. Crossfire, same UHF gain as
36386. Sug. List: $29.95.
N >4

N

UHF/VHF Ultradyne Coloray.
New Model 3637G. Famous
Ghost-Kilter. Sug. List:
$29.95.

UHF/VHF Ultradyne Cross-
fire. New Model 3640G met-
ropolitan. Slightiy less VHF
gain than 3639G, same UHF
galn. Sug. Llst: $22.95.

UHF Ultradyne. New Mode!
4314G for near fringe to
fringe. Sug. List: $24.95.

UHF Ultradyme. New Model
4313G for suburban to near
fringe. Sug. List: $17.95.

UHF Ultradyne. New Model
43156 for metropolitan to
suburban. Sug. List: $11.50.

©1966 Channel Master Corp.
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You may ailready be a winner in
G. E’s Stop and Go Sweepstakes

Here's Your Sweepstakes Number

N2 203229

Open to Radio, TV and HiFi Service Deal-
ers only. If you're a winner, fill in the
information below and send this coupon
by registered mail to: 6-E Sweepstakes,
Suite 102 — 2100 Gard ner Lane, Louis-
ville, Kentucky 40205.

Name
Address
City_
State_. ZipCode

Distributor’s Name_

r.._,________________—__“_..
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25 FOURTH PRIZES

G-E AM/FM Sterec Radios




with jree Shell or Sunoco products
available with G-E ‘Tube purchases

Check today to see if you’re a Sweepstakes
winner at your G-E Distributor. Match your
number against the list of winners. There’s
a good chance one of these 141 prizes may be
yours. As a bonus you will find a different
number in both the March and April issues
of ELECTRONIC TECHNICIAN.
On top of this you will be able to earn
quality Shell or Suncco products with all
your regular purchases of General Electric ~
Entertainment Receiving Tubes. Depending
on your location, either Shell or Sunoco >
product certificates will be provided.* \ l
There’s no limit on the number you can earn, \ .
so start collecting your premium pcints now.
Your G-E Distributor** is the man to
contact for details on both the Stop and Go
Sweepstakes and Go Premiums. Stop in and
see him today.
Distributor Sales, Owensboro, Kentucky

*Gasoline and petroleum product certificates
will be redeemable at Conoco stations in North
Dakota, South Dakota, Montana, Oklahoma,
Kansas, Nebraska, Arkansas, Wyoming, Colo-
rado and Utah.

**Premiums and Sweepstakes pariicipation
available at the option of your loca! G-E Dis-
tributor.
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OFFICIAL SWEEPSTAKES RULES

1. No purchases are required. If your number
(provided in this ad) matches one of the winning
numbers posted at your participating G-E Distrib-
utor, you're a winner.

2. If you are a winner, send your Sweepstakes
coupon along with your name and address and the
name of your G-E Distributor by registered mail
to: G-E Sweepstakes, Suite 102 — 2100 Gardiner
Lane, Louisville, Kentucky.

3. Sweepstakes are open to Radio, TV and HiFi
Service Dealers only. An individual may win only
once. Employees of General Electric or its Dis-
tributors are nat eligible.

4. Sweepstakes closes May 30. All winning claims
must be postmarked by that date and received by
June 9. All decisions concerning winners will be
made by General Electric Company and such de-
cisions are final.

5. This Sweepstakes is void in Nebraska, Florida
or wherever prohibited by law, and is subject to
all Federal, State and local laws and regulations. |




EBTUBES

jor the G-E Distributor
displaying these signs
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The signs and displays at your participating G-E
Distributor will help determine if you’re a Sweepstakes
winner. They will also serve as a reminder to you of the
big Shell and Sunoco deals General Electric is offering.
Stop in today to see if you’re a winner and start collecting
premium points with your G-E tube purchases.

GENERAL @D ELECTRIC
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STEREO FM SIGNAL

SIMULATOR
WR52A

Rf CARRIER

100 ¢

Rf ATTEN

‘

Look what’'s happened to the RCA WR-51A FM Stereo Signal Simulator

...It got to be the WR-52A...

NEW, REDESIGNED AND IMPROVED

Last year we decided to make a few improvements in
our WR-51A Stereo FM Signal Simulator...for two
years THE established test instrument for multiplex
stereo servicing. We intended to call it the WR-51B.
But one thing led to another and we made sa many
extensive improvements that we virtually had a new
instrument on our hands. You're looking at it: the
NEW RCA WR-52A STEREQC FM SIGNAL SIMULATOR.
We've added an RF Deviation Meter to measure the
modulation level of both stereo and monaural FM sig-
nals. The meter is also used to accurately establish
the level of the 19 Kc subcarrier.

We've included provisions for modulating left or right
stereo signals with an external monaural source.
We've added a switch to disable the 19 Kc oscillator
to provide a low-distortion monaural FM output.
We've added a new frequency (72 Kc)...required,
along with the 67 Kc frequency, for trap alignment in
some sets.

These features, together with numerous internat cir-
cuit design changes have resulted in a vastly im-
proved, almost completely new instrument. And, the
RCA WR-52A includes all those features that made its
predecessor such a valuable servicing tool.

COMPOSITE STEREO QOUTPUT—for direct connection
to multiplex circuit

Choice of left stereo and right stereo signals

RF QUTPUT—for connection to receiver antenna ter-
minals

100 Mc carrier, tuneable

Choice of FM signals—left stereo, right stereo,
monaural FM, internal test and 60 cycle FM sweep

FM stereo deviation adjustable from 0-100%

100 Mc sweep signal adjustable from O to more
than 750 Kc at a 60 c¢ps rate

RF output attenuator
CRYSTAL-CONTROLLED 19 Kc SUBCARRIER (*.01%)
SINE WAVE FREQUENCIES
gh&ee low-distortion frequencies—400 cps, 1 Kc,
c
Two crystal-controlied frequencies—19 and 38 Kc
Additional frequencies—67 and 72 Kc for trap
alignment
READILY PORTABLE—weighs only 123 pounds,
measures 13%2” by 10” by 8~
COMPLETE WITH WIRED-IN CONNECTING CABLES
We alsa raised the price...just 50 cents. The WR-52A

is now $250.00.* Ask to see it at your Authorized RCA
Test Equipment Distributor.

*Optional distributor resale price, subject to change with-
out notice, May be slightly higher in Hawaii and the West.

RCAELECTRONIC COMPONENTS & DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics
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. EDITOR’S
MEMO

Beyond ‘Tomorrow’

]
A

Before the expression ‘‘rapid
change” became a cliche, before the
words “imagineer,” “moondoggle” and
a4 score of other space-age terms
were coined and before the top busi-
ness magazines of the nation discov-
ercd the “boundless age of the compu-
ter,” we wrote about Boolcan algebra,
electronic logic circuits and how dig-
ital computers were subverting the
status quo, turning the business and
educational world topsy-turvy and
enabling man to see through the
locked doors of tomorrow—into the
future.

But we coulan’t really believe, even
as we imagined it, how fast space-age
change could take place.

Microelectronic circuitry in house-
hold consumer products, for exam-
ple, was something beyond the hori-
zon, on a new frontier, existing in
“tomorrow”—strictly for exotic mili-
tary gear, astronauts and space-birds.
And then, in a flash, tomorrow was
here—and we were projected even
beyond tomorrow—deep into the fu-
ture . . .

More than a month ago the Radio
Corporation of America announced
that it would place integrated cir-
cuits in 1966 TV sets.

The paper-thin silicon circuits, about
the size of a match head, are too
small to be manipulated by human
fingers. And they can perform the
functions of 26 old-style components.
The circuits will, of course, make
pocket-sized TV sets possible. It was
also announced that future plans call
for applications of integrated circuits
in other home entertainment products,
radios and stereo phonographs—to
replace tubes, transistors, diodes, re-
sistors and capacitors.

Now Dick Tracy’s bulky wrist radio
is finally obsolete and can be replaced
with a small lapel button or tie pin.
And “007” can easily swallow his
two-way radio without ill effect if he
gets caught with his push-to-talk but-
ton down.

Problems that would take man a
thousand years to solve arc being done
in a few hours today on high speed
computers by using the “Monte
Carlo” system. This destroys the con-
ventional concept of “yesterday,” “to-
day,” and “tomorrow” more effec-
tively than Einstein’s relativity theories
did.

Actually, we are projecting our-
selves into the future at a rapid rate—
well beyond “tomorrow.”

ELECTRONIC TECHNICIAN
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Sarkes Tarzian, Inc., largest manufacturer of
TV and FM tuners, offers unexcelled tuner
overhaul and factory-supervised repair service.
Completely-equipped and conveniently-
located Service Centers offer fast, dependable
and factory-supervised repair service on all
makes and models. Centers are staffed by well-
trained technicians, assisted by engineering
personnel.

Tarzian-made tuners received one day will
be repaired and shipped out the next. More
time may be required on other makes. Every
channel—not just the channels existing in any
given area—is checked and re-aligned per orig-

TSE CORPORATION
=

(Factory-supervised tuner service authorized
by Sarkes Tarzian, Inc.)

547-49 Tonnele Avenue, Jersey City, N.J,
Tel:201-792-3730

TUNER SERVICE

|

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, AIR TRIMMERS, FM RADIOS, AM-FM R

MARCH 1966

tor emnly

g0

inal specificatigns. Exclusive cleaning method
makes the tuner look—as well as operate—

like new.

Cost, including ALL labor and parts (except
tubes) is only $9.50 and §15 for UV combina-

tions. No addi
Too, you get a
defective work

to normal usage.

Always send
number with
local distribut

ional charge. No hidden costs.
full, 12-month warranty against
manship and parts failure due

TV make, chassis and Model
faulty tuner. Check with your
r for Sarkes Tarzian replace-

ment tuners, p3rts or repair service. Or, use the

address nearest
repair service.

SARKE

TU
537 S. Waln

WEST—10654

you for fast, factory-supervised

S TARZIAN

£l

NER SERVICE DIVISION

ut Street, Bloomington, Indiana

Tel: 812-332-6055

Magnolia Blvd., N. Hollywood, Calif.
Tel: 213-769-2720

ADIOS, AUDIO TAPE and BROADCAST EQUIPMENT

25



LETTERS

TO THE EDITOR

Grounding Spring Missing

Here’s some info that may help other
readers. If horizontal phasing diodes
fail repeatedly in Zenith models M-N
2000, -01, -02 and 2003, look for
missing aquadag grounding spring on
CRT. We have serviced several that
had this strap missing. High voltage
from ungrounded coating jumps to

terminal strip where AFC diodes arc
connected. Install a grounding strap
and new diodes to complete the re-
pair.

FRANK BARBATO
Stoughton, Mass.

Le Coq A Hero

This is one of those spur-of-the-mo-
ment letters that you feel you must
write to make a day complete. After
nine house- and ten color-TV-calls
later, 1 am enjoying my dinner and
thumbing through the pages of ELEC-

NEW B &K MODEL 606 DYNA-JET

This new B&K Tube Tester provides the
sockets and the features you need to test
the latest color and compactron receiving

tubes, as well as older types.

You can test for all shorts, grid emission,
leakage and gas; and check cathode emission
) the accurate way—under simulated load con-

ditions! Each section of a multiple section

tube is checked. With the Model 606, you
won’t reject the good tubes, and you’ll quickly
find the bad ones, reducing call backs, selling

more tubes, and increasing service profit.

You’ll find “tough dogs” and weak tubes
with the exclusive adjustable grid emission
test, which has a sensitivity of over 100

megohms. Tube sockets have phosphor bronze
contacts for long, trouble-free life. Complete tube

listings are provided in a handy reference index.
This efficient instrument, in a small, handsome,
leatherette covered carry case, will perform profes-

sionally on house calls or the service

1 CC[ ’R 4 T E :' ! ’ 7 bg{n}(l:l_).Itslowdpriceﬁwillsoonbepaidfor
with increased profit.

Net $ 7 995

PORTABLE|LOW COST/PROFESSIONAL

cuaLITy HORTS  GRID EMISSION

@ @9 @

? PN 9 PIN

STRAIGNIENERS

DYNA JET
TUBE TESTER _

ROIAN FOR
ALl 3HORTY

For additional
information
write for
Catalog AP-22,

B & K MANUFACTURING CO.

DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE.- CHICAGO, ILL.60613

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A.
... for more details circle 16 on postcard
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TRONIC TECHNICIAN, 1 just came
across “A Toast To the Designers” by
Willy Le Coq. You can’t imagine what
a good down to earth belly laugh I
enjoyed as I read the article — and
the more I read, the more I laughed.
I was laughing on the outside and
crying on the inside bcause 1 so
sympathized with Le Coq. For a mo-
ment I thought it was I speaking sub-
consciously. Why can’t we have “A
Toast to the Designers” cach month?
I’'m sure you could get fresh raw ma-
terial by the car load from technicians
all over the country. . . . I think it’s
about time that technicians speak up
about the “goof-ups” in ecquipment
design — from the servicing view-
point.

STEVE Kosak
Reseda, Calif.

: Let’s all tip our hats to our
brother technician, Willy Le Coq
for his article “A Toast to the De-
signers.” He hit the nail squarely on
the head. Why did you bury this ar-
ticle in the back pages of ET? It is
front page stuff. At least to the long
suffering service industry. When a
customer complains about the high
price of repair, can we get the de-
signers to foot the bill — because it
took longer than it should have be-
cause they disregarded the service
factor? . . . Some of the worst prob-
lems today are short yoke leads, sold-
ered-in fuses, or fuse wires. Having to
remove the chassis to replace defcc-
tive speakers; having to remove
a tuner to realign the oscillator slugs
after oscillator tube is replaced —
the designer forgot to provide a hole
in front of the cabinet to poke the
alignment tool through . . . Using
a 16 in. long HV lead to reach from
right hand side of chassis to enable
it to be plugged into the CRT anode
which is on left side, etc., etc. . . .

C. R. WILLIAMS
Baltimore, Md.

. . . Hurrah to Willy Le Coq for “A
Toast to the Designers” in the January
issue. I have wanted to write that ar-
ticle for years, but you know, I didn’t
think anyone would have the guts to
print it!

DenNIs CRISP
Howard, Kansas

. .. I just finished enjoying Willy Le
Coq’s fine article on “A Toast to the
Designers” in the January 1966 issue.
Although it is called a “spoof” to the
screwballs who design modern fiascos,
‘taint’ really funny, Magee. . .

M. WITTNER
Long Beach, N.Y.

ELECTRONIC TECHNICIAN
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KWIKETTE SOLDERING AIDS...

the revolutionary new connectors
that make QUICK work of parts replacement!

WIRE + FLUX + SOLDER, ALL in One!

The 3-in-1 KWIKETTE is no} just another wire
spring connector . .. Coppervseld wire inner core,

an intermediate layer of flux, and an outer
jacket of solder ... ALL YOU NEED IS HEAT!

Once again, Sprague helps the TV{radio service industry by
solving difficult servicing problems | . . parts replacement on
printed wiring boards, in “inaccessibile” chassis nooks, and on
crowded terminal lugs. Mechanically sturdy and electrically
reliable, the KWIKETTE provides quick, expert, “one-
handed” soldered connections as easy as A-B-C!

Nine times
actual size

A SNIP LEAD... B SLIP ON KWIKETTE... APPLY HEAT...
it's quick! it's quick! it's quick!

|

NOBODY ELSE HAS KWIKETTE CONNECTORS...

YOU GET ’EM ONLY FROM SPRAGUE PRODUCTS!

KWIKETTES are now being packed with Sprague Atom® Capacitors at no
extra_cost to you! Whenever you need tubular elec¢trolytics, insist on pre-
packaged Sprague Atoms from your parts distribu-
tor and you’ll automatically get your KWIKETTE

component connectors . . . the biggest boon to the ®
service technician since the soldering gun! n , UE
*Trademark ‘

THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

... for more details circle 47 on postcard
MARCH 1966 2




LETTERS

RS

" 70 THE EDITOR

‘Drivel’ He Says

For a bit of constructive criticism
-— regarding “Adventures of A Color
Expert,” in the December 1965 issue.
I consider the bit on ‘Doodlers’ a
sad piece of drivel, well below the
standard I expect from ET. I benefit
very little by reading a full page of
mumbling about others.

One more comment. I believe the
author of the article should have
learned one additional lesson during
his bout with the fouled up color bar/
dot generator. When it is necessary to
make a set-up during no color recep-
tion periods, use the green stripe.

JAck PRUDEN
Monroe, La.

We Goofed Too

You forgot to include our name
and address on the car desk item
you published in the Sync On Business

engineer and experimenter,

| Semilronics
| CORPORATION
l —_  — Dept.ET3

{ 265 CANAL STREET
|
|
J

NEW YORK, N.Y., 10013
PHONE: (212) 226-5401-2

Who has the

most complete
interchangeability
guide in the
semiconductor
industry?

Semitron has it . . . in spades! Our latest Semiconductor Replace-
ment and Interchangeability Guide features exact replacements
for over 5000 types of Transistors, Rectifiers, Diodes, etc., each
exceeding minimum specs. It's the world’s most extensive guide
and price list—a must for every electronic service technician,

For your Guide (Wall Chart or 8 Page Booklet) go to see your
Semitron distributor for a FREE copy, or send 25¢ directly to
Semitronics to cover handling costs. Order your semiconductors
from the world’s largest selection — at Semitronics, where you
always get more for your money.

Please send me the Semitron Interchangeability
Guide for 25¢ each to cover handling & postage.

I

I

[ 8 Page Booklet. ... ... 8% x 117 |
[ Wall Chart .. 227 x 264" }
NG, oo oo |
|

AdAress o |
Zip I

City/State. ... Code ... ]

... for more details circle 43 on postcard

column in the November 1965 issue.
MisHek SuppLy Co.

821 East Elm Avenue

Waseca, Minn.

Scoped Us
What happened to the scope arti-
cles you ran in September and Oc-
tober 1965 issues? Haven’t seen one
since.
WALTER HOBART
Los Angeles, Calif.

.« . Your scope series is fabulous.
This is something 1 have been waiting
for. Keep the articles coming every
month. If I may throw in my
two cents, I've always maintained that
no scope manufacturer gives more
value for a dollar than any other
scope manufacturer. If one company
produced a $300-value scope and sold
it for $250, he would have all the
other manufacturers on their knees
(and looking to buy can-opener or
mouse-trap factories) within a few
months. Like the man says, you get
what you pay for.

B. KiLEY
New York, N.Y.

. . . Your scope articles are fine but
kind of slim. Let’s have more meat
and potatoes with the bones.

LEs WATsoN
Chicago, Iil.

* Qur scope man has advised that he
has been too busy on other matters
but he’s back in action again—Ed.

They Goofed

Part II of “Noise Figure Measure-
ment Fundamentals,” November 1965
ET, has an error in Fig. 6. The filament
and B+ leads to the noise “head” are
reversed. The mistake was in the orig-
inal drawing.

H. T. HowArD

Stanford, Calif.

Needs Recording Head

Can any reader (via ET) tell me
where I can get a recording head for
a Webster-Chicago Model 288 Elec-
tronic Memory wire recorder? 1 un-
derstand it’s no longer made.

JOSEPH PETERSON

LaCrosse, Wis.

NeedsCapacitor Analyzer Schematic
I’ve been trying for three years to
locate someone with the schematic of
a Solar Capacitor Analyzer, model CF.
Can anyone help me? Write via ET.
LEO SMITH

Sandy, Utah

ELECTRONIC TECHNICIAN



Engineered for Professifonal Quality
and savings up to 50%

Whether you want the creative
pleasure and thrift of build-it-yourself,
or factory-assembled professional
quality equipment ready-to-use—you
save up to 509% with EICO

no-compromise engineering. Be
super-critical. Compare EICO with
anybody else. The more critically
you judge, the more you'll see far
yourself that your best buy is EliCO.

EICO

KITS & WIRED

COLOR TV LA

®© ©
® ®
o

New Model 380 Solid State NTSC
Color Generator generates exact
NTSC color signals individually
and all required dot-bar patterns.
Super-compact, 4 pounds light, in-
stalnt operation. $159.95 wired
only.

Model 369 Sweep/Marker Gener-
ator for easiest, fzstest visual
alignment of color or B&W TV and
FM RF and IFf circuits. Five sweep
ranges from 3-220mc. Four marker
ranges from 2-225mc. Crystal
marker oscillator. Post injection

0,0t

New Model 435 Diiect-CoupIed
Wideband Scope. Top-quality DC-
4.5mc scope with 3” f|lat-face CRT.
Zener calibrator: Outperforms 57
scopes three times itq size. facili-
tates on-location color TV and
other servicing. 99.95 Kit,

|
Three compact portable instruments for| shop or home Color TV servicing.
Add one more and you're set for FM-E[/IPX stereo.

New Model 342 FM Multiplex Sig-
nal Generator, Design lab quality.
Both composite audio and FM RF
outputs. Inputs for stereo audio
source for store demonstrations,
critical A/B listening tests.
$149.95 wired.

of markers.

wired.

$89.95 kit, $139.95 $149.95 wired.

New Model 1030 Regulated Power Supply. Speeds
troubleshooting, design work, production line
testing, electronics teaching. Variable bias and
plate sources regulated to 14 of 1%: 0-150V @
2ma; 0-400V @ up to 150ma. Ripple less than
3mv rms. Unregulated fil. volts of 6.3V & 12.6V,
@3A. Switchable, monitoring milliammeter and
voltmeter. $59.95 kit, $99.95 wired.

less sine wave generator (<C0.1% 20-20,000c)
providing fast, convenient switch-selection of
frequencies from 1c to 110kc (1c steps 1c¢-100c,
10c steps 100c-1kc, 100c steps 1kc-10ke, 1kc
steps 10kc-110kc), 8-pos. 10db/step output
attenuator & fine attenuator. Qutput meter (412"
200ua) with 8 voltage ranges & db scale. $49.95
kit, $69.95 wired.

New Model 378 Audio Generator. Near-distortion- |

Al

New Model 965 FaradOhm Bridge/Analyzer. ‘‘Un-
usually versatile’’ — Electronics World. 9-range,
low-voltage capacitance-resistance bridge safely
measures even l-voit electrolytics. Metered
bridge balance, leakage test voltage (6 DC VIVM
ranges 1.5-500V), leakage current (11 DC VTAM
ranges 0.15ua-15ma). DC VTVM & VTAM external-
ly usabie. $129.95 wired.

Model 460 Wideband Direct-Coupled 5” Oscil-
loscope. PC-4.5mc for color and B&W TV service
and lab use. Push-pull DC vertical amp., bal. or
unbal. input. Automatic sync limiter and amp.
$89.95 kit, $129.50 wired.

Model 232 Peak-to-Peak VIVM. A must for color
or B&W TV and industrial use. 7-non-skip ranges
on all 4 functions. With Uni-Probe. ® $29.95 kKit,
$49.95 wired.

New Model 3566 All Solid-State Automatic FM
MPX Stereo Tuner/Amplifier. ‘‘Very satisfactory
product, very attractive price’’—Audio Magazine.
No tubes, not even nuvistors. Delivers 112 watts
IHF total to 4 ohms, 75 watts to 8 ohms. Com-
pletely pre-wired and pre-aligned RF, If and
MPX circuitry, plus plug-in transistor sockets.
$219.95 kit (optional walnut cabinet $14.95),
$325.00 wired including walnut cabinet. UL
approved.

New Model 753 The one and only SSB/AM/CW
Tri-Band Transceiver Kit. '“The best ham trans-
ceiver buy for 1966''—Radio TV Experimenter
Magazine. 200 watts PEP on 80, 40 and 20
meters. Receiver offset tuning, built-in VOX, high
level dynamic ALC. Unequafed performance, fea-
ures and appearance. Sensationally priced at
$179.95 kit, $299.95 wired.

New Model 779 Sentinel 23 CB Transceiver. 23-
channel frequency synthesizer provides crystal-
controlled transmit and receive on ail 23 chan-
nels. No additional crystals to buy ever! Features
include dual conversion, illuminated S/RF meter,
adjustable squelch and noise limiter, TVI filter,
117VAC and 12VDC transistorized dual power
supply. Also serves as 3.5 watt P.A. system.
$169.95 wired.

FREE 1966 CATALOG

EICO Electronic Instrument Co., Inc.
131-01 39th Ave., Flushing, N.Y. 11352 ET 3

Send me FREE catalog describing the full EICO
line of 200 best buys, and name of nearest
dealer. I'm interested in:

[J test equipment [J] ham radio

[ stereo/hi-fi [7 Citizens Band radio

Name

Address

City

—— T S M —— Hi i i Yl S e e et et e

1945-1965: TWENTY YEARS OF LEADERSHIP IN CREATIVE ELECTRONICS

MARCH 1966
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WESTINGHOUSE

TV Chassis V-2483—Horizontal Sweep Circuit Operation

The horizontal sweep section consists of an AFC circuit
(a dual-diode network and AFC amplifier), an oscillator,
a driver, a power amplifier, a diode damper and a tube-type
high voltage rectifier. Even though four transistors are
required, very few other components are used as compared
to a multivibrator in a monochrome receiver.

The dual-diode requires two pulses to produce a correc-
tion voltage; the horizontal sync pulse from the sync sepa-
rator and a sawtooth from the flyback. These two pulses
combine in the diode nctwork to produce a correction

R430

v lov
o VIV .,
SYNC SEP =\

FROM FLYBACK

R426

Q403 cana==
Raz5 AFC AMP
Ra27

0
DRIVER

voltage which is direct-coupled to the base of AFC ampli-
fier, Q403. The network of C422, R426 and R425 reshape
the sawtooth waveform being fed back from the flyback
for use by the AFC network.

The AFC amplifier is a simple dc amplifier. Any small
change in the correction voltage at the base is amplified
and appears at the collector as a larger voltage change. This
is coupled to the base of the oscillator, Q404, through

L40i oUTPUT
bl TRANSFORMER

M-+

Q405

DRIVER  3py
¢

FRON
OSCILLATOR 4y

R427 and serves as a reference voltage that C424 dis-
charges to during the oscillator cycle. The oscillator fre-
quency is controlled by this reference voltage.

The oscillator is a blocking oscillator type. Feedback is
from collector to base through 1400, R431 and C424.
Assume that the transistor is conducting. The waveform
in the primary of 1400 has a maximum value of approxi-

30
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matcly 12v when the transistor conducts. The induced
voltage in the secondary of 1400 is the opposite; it begins at
zero and has a maximum value of 12v. Whercas the wave-
form in the primary is negative going, the waveform in
the secondary is positive going. After the waveform reaches
its maximum positive value, it decays slowly to zero. The
waveform coupled to the base of the oscillator by C424
tries to follow the waveform across the secondary of 1.400,
but is modified slightly by the capacitor to produce a
gradual rolloff. A charge is formed on C424, When it
leaks off, the base voltage goes to a positive 0.6v (approxi-
mately), through the cutoff level of the transistor, and cuts
the transistor off.

The conduction time of the oscillator and therefore its
frequency, is determined by the value of C424, by the
value of dc voltage at the junction of R427-X407, and by
the presence of X407. The diode is connected in a re-
verse bias position so that the voltage at the base of the
oscillator is clamped at a more positive value. Its removal
or its change in conduction characteristics would change
the frequency of the oscillator, possibly to the extent that
horizontal sweep and high voltage would be cut off. Diode
X407 also protects the base-emitter junction of Q404 from
becoming dangerously back biased.

The output waveform which is taken from the emitter
is basically square in shape, but with a high initial peak
lasting a few microseconds that rises and drops off quickly.

HORIZONTAL
YOKE
WINDING

X409
4= CLANPER
ey DIODE c432
L it o Yl = 250V
l L J LY =
+
TTRE STE $iv R436

T DIODE

+

The entire pulse lasts for about 22usec of the total hori-
zontal scan time of 63usec. This time, then, represents the
“on” time of the oscillator.

The 22psec positive-going pulse from the oscillator
turns on the NPN driver transistor, Q405. Ordinarily, a
square wave pulse would appear at the base of the output
transistor, Q406, but with addition of C427 across the
driver transformer, the result is a sawtooth waveform
produced at the base of the output transistor, Q406. The
driver, Q405, has a push-off radial heat sink. Caution
should be observed when probing around this circuit
since the heat sink has collector voltage on it. No other
parts should be allowed to touch the heat sink.

The horizontal output transistor, Q406, is also mounted
on a heat sink at the right side of the chassis. Caution must
be observed when probing around his area. Although there
is no voltage on the heat sink, collector voltage appears
on the transistor case and its two mounting screws. Basi-
cally, this transistor is a high-power switch which conducts
for about 10usec and is then cut off. This is sufficient to

ELECTRONIC TECHNICIAN



[Tz A Tips for Technicians /||, -

How to save trouble
in replacing silicon

Type A

nd money
rectifiers

When you need to teplace silicon rectifiers, it will pay you to
take a look at what[s available from your Mallory distributor
—at new low price fags.

Suppose you need o replace a single rectifier. Some service
technicians have followed an ancient adage that the only kind
to use “'to be sure’l is a MIL top hat style. This may have
been true in the pre-historic days of semiconductors (eight
years or so back). Biit not today. Plastic-case Mallory rectifiers
—Type A and Type T—are every bit as good for entertain-
ment equipment. Ahd they cost less, fit anywhere, are easy to
mount. If you insist on a top hat, you can’t get a better one
than the Mallory Tlype H; but you don’t really need it unless
ambient temperatufes reach the egg-frying point.

Doublers. When ond leg of a doubler goes out, better check the
filter capacitors first. A leaky filter or a sudden current surge
could be the reasoh the rectifier failed. Our tip: replace the

v
w
@
wi
a
=
<

AB/TB .

25

50°C 75 100 125
TEMPERATURE (CASE)

150

175

whole doubler—to

make sure you won’t get a call-back if the

other half had beer] pushed beyond its limit and was ready to

fail. Easiest way to

o the job is to install a Mallory VB doubler

package. These endapsulated units consist of a pair of factory-
connected, matched rectifiers in series. Just three leads to

connect instead of
separate rectifiers.

four. And the cost is less than that of two

The same deal goed for center-tap rectifiers. Our CT packages,

in either positive
you the assurance
are identical with

How about full-w
sound equipment,
you deliver a top
place four separatq
age—a neat encap
about instead of eig
connected inside. J
separate rectifiers.

r negative center tap configurations, give
bf matched rectifier characteristics. Savings
what you get on doubler packages.

sve bridges? You'll find a lot of these in
so all the more reason to make sure that
nuality replacement job. It’s a cinch to re-
> rectifiers with a Mallory Type FW pack-

sulated unit with only four leads to worry

ht, and with four matched rectifiers factory-

And the cost is substantially less than four

And best of all, whien you use Mallory packaged circuits you're

sure of getting ths

best OEM quality. Ask your Mallory dis-

tributor . . . for silicon rectifiers in ratings up to 25 amps, for
zener diodes, for dual trigger diodes and

for new Amp-Gate* diodes for battery-

charging circuits,

Products Comparnly, a division of P. R.
Mallory & Co. Inc., Indianapolis, In-

diana 46206.

Mallory Distributor

*P. R. Mallory & Co. Inc. trademark

... for more details circle 30 on postcard
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Standard
Of the
Industry

CAUTION ON HIGH voLTe

__6000|

OO iy, P 1200
1200 J
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EASY TO CHANGE
EXCLUSIVE TRIPLETT BAR RING STANDARD BATTERIES

SHIELDED MOVEMENT

HIGH FLUX
MAGNET,

FUSED

SPRING

BACKED

SIMPLE TO JEWELS

REPLACE —FOR

MULTIPLIERS RUGGEDNESS
OR SHUNTS

HEAVY MOLDED CASE Z SPARE FUSE

COMPLETELY WIRED CIRCUIT

FACTS MAKE FEATURES:

] Popular streamlined tester with long meter scales
arranged for easy reading. Fuse protected.

Single control knob selects any of 32 ranges—
less chance of incorrect settings and burnouts.

3 Fourresistance ranges—from .1 chmreads direct;
4% ohm center scale; high 100 megohms.

Attention to detail makes the Triplett Model 630 V-O-M a life-
time investment. It has an outstanding ohm scale; four ranges—
low readings .1 ohm, high 100 megs. Fuse affords extra pro-
tection to the resistors in the ohmmeter circuit. especially the
XI setting, should too high a voltage be applied. Accuracy 2%
DC to 1200V. Heavy molded case.

1630A same as 630 plus 1%4% accuracy and mirror scale only $65,00

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

THE WORLD'S MOST COMPLETE LINE OF V-O-M'S.
AVAILABLE FROM YQUR TRIPLETT DISTRIBUTOR'S STOCK

TECHNICAL DIGEST

provide full scan because the energy stored in the yoke
(an RL circuit) decays slowly.

The damper diode X408 minimizes any ringing that
might occur in the yoke current during trace time. Damp-
ing action is similar to familiar tube type circuits except
that a damper tube is not used. The job is done by a
semiconductor device.

The clamper diode, X409, protects the horizontal out-
put transistor from damage caused by momentary arc-over
in the high voltage section.

MAGNAVOX

TV Chassis T908/T915—Production Changes

Intermittent Sound: Some reports have been received
of intermittent sound accompanied by a “popping” sound
in the audio. The sound IF stage uses a 2.2pf capacitor
(C303) as a neutralizing capacitor and under certain cir-
cumstances this stage may tend to oscillate at a frequency
around 20MHz. If this is the case, removing C303 will
eliminate the “popping” and intermittent sound, however,
it may be necessary to re-tune the sound input transformer,
L301, as outlined in the service manual. In later produc-
tion C303 will be a 1.5pf capacitor and R304 will be
changed from 1K to 1.2K.

Horizontal Hold Range: If improvement in the hori-
zontal hold range is desired, this can be achieved by short-
ing R603 (with a jumper wire) and removing the 390pf
capacitor connected across the varicap, D602. On the
T908 chassis this capacitor is C614 and on the T915
chassis it is C606. In later productions R603 will be
changed from 47K to 1K and the 390pf capacitor is
omitted.

Addition of AGC Control: R236 in the AGC circuit
was changed from a fixed resistor (680Q) to a variable
pot to provide adjustment of AGC to compensate for
variables in VHF tuner and IF characteristics. This control
is mounted on the printed board in the same location as the
fixed resistor. This is a 1500Q pot, part No. 220182-2. In
some chassis a 10K pot was used, but it was shunted with
a fixed resistor to provide an equivalent value of approxi-
mately 15000. This control is accurately set at the factory
to provide 1.7v AGC voltage at the RF AGC point with
a 2000uv signal at the antenna input. The control will not
normally require adjustment in the field unless it is sus-
pected that the factory setting has been changed or in
the event that the VHF tuner or the Ist or 2nd video IF
transistors are replaced. If adjustment is required: (1) Con-
nect an ohm meter from ground to the junction of the con-
trol (R236) and D204 and adjust the control to provide a
resistance of approximately 550Q. (2) Turn the receiver
on and check reception on all available channels. The
control may be adjusted very slightly from this pre-set
position to minimize snow on channels you normally re-
ceive snow free or to climinate overloading on very strong
signals. In most cases, however, the correct setting will be
at the pre-set resistance as in step 1.

MOVING?

Be sure to let us know your new address. Please enclose
a complete address label from one of your recent issues.

< . .. for more details circle 49 on postcard
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ur 6146B has a

cooling systeir

MARCH 1966

And because it does, it has a higher dis-
sipation safety factor and stays in power
longer than conventional amplifier tuJes.

The heart of the system is Sylvania’s
cool-running Hi-Con plate. It’s iron that’s
copper-plated and then nickel-plated.

This combination keeps the tube cdol,
prevents hot spots, assures greater uni-
formity in heat reduction and efficitnt
heat radiation.

The Sylvania 61468 also has increased
heat transfer at a lower operating tem-
perature because a heavy oxide insulating
coating isolates the heater from the cath-
ode. Rated power output is maintained
even at reduced heater voltage.

The cathode is cold-rolled from a blend
of powdered metals to eliminate peeling
and flaking of the emissive coating. Emis-
sive materials are progressively reapti-
vated and this reduces “gm slump.”

Get the 6146B and other electronic com-
ponents fast, in any quantity, from your
local Sylvania distributor.

Sylvania Electronic Tube Division, Elec-
tronic Components Group, Seneca FclHS,
New York 13148.

SYLVAN

SUBSIDIARY OF
GENERALTELEPHONE & ELECTRONICS VEZE
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Now Americas Number ONE Tube Checker. ..

Checks compactrons, novars, nuvistors, 10 pins and the
latest 10 pin used in many new color TV sets, plus over
1200 foreign tubes. The Mighty Mite is so popular be-
cause it checks each tube for:

e GRID LEAKAGE of as little as %2 microamp
or 100 megohms

e EMISSION at tubes full rated cathode current
o SHORTS of 180K or less between elements

With These New Exclusive Mechanical
Features. ..

e New third hand set-up book holder.
o New removable hinged cover
o New taut band meter

Get your Mighty Mite from your distributor
now,and join the more than 30,000 Mighty $74.50
Mite users the world over.

SENCORE

426 SOUTH WESTGATE DRIVE e ADDISON, (LLINOIS
... for more details circle 44 on postcard
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RCA VICTOR

TV Chassis KCS153—Horizonta! Oscillator Adjustments

The horizontal oscillator originates the 15,750Hz
waveform for use in developing a sweep waveform in the
horizontal output stage. This stage uses an NPN transistor
in the grounded emitter circuit; it is a blocking oscillator
with refinements to obtain high operating stability. Within
certain limits the frequency is automatically corrected by
an AFC correction voltage. The output of the oscillator

Q502 - SYNC
AL e COLLECTOR

PW200 ] -r"’q
A Lo B
9 l(___'l 1
AT LY
ATl e==——1pP4
AU -famm
L107
WIDTH . 8 J
"OFF" 60.5 psec.
TIME 15.75KC
! |
I
i
et pr—all
—. ‘_
"ON"TIME
18 usec

Figure 6—Waveform at TP4

is a squarewave which is applied to the horizontal driver
for further processing.

Stability is achieved by using two stabilizing coils.
One coil, L101A is the familiar “sinewave” coil which sta-
bilizes the oscillator ofFF time. The other coil, L101B, is
used to introduce a higher frequency “ringing” (approxi-
mately 40kHz); this stabilizes the oN time of the oscillator.

Field Procedure: (1) Connect a jumper from Q502

ELECTRONIC TECHNICIAN



NOW...FIRST ALL-CHANNEL ANTENNA WITH INDIVIDUAL

UHF and VHF ORIENTATION, 75- O

New JERROLD
Coloraxial

Here's the antenna to answer every VHF, UHF, and
FM reception need from metropolitan to deep-fringe
areas...Jerrold’'s new Coloraxial PATHFINDER.

The new PATHFINDER (Series PAB and PXB) is
a unique combination—a cascaded-periodic VHF an-
tenna plus an advanced-design UHF section, all in
one pre-assembled unit. Both 75-ohm Coloraxial and
300-ohm models for every taste and budget. And
lock at the prices—as low as $21.95!

VHF and UHF sections may be
individually criented for maxi-
mum directivity. While you get
all the flexibility of separate VHF

MARCH 1966

300-0HM QUTPUT

and UHF anftennas, PATHFINDER eliminates the
splitters (with|their inherent losses) needed to couple
separate anténnas with a commeon downlead.

Take advantage of the growing UHF and FM stereo
markets by sellling this all-purpose high-gain antenna.
Rugged squafe-boom construction and Golden Armor
corrosion-resistant finish assure long life. Flat re-
sponse across entire band (channels 2-83), low
VSWR, excellent front-to-back ratic make PATH-
FINDER a ‘“‘patural” for easy sales and satisfied
customers. Tlalk to your Jerrold distributor today,
or write for cbmplete information. Jerrold Electronics
Corporation, Distributor Sales Division, 15th & Lehigh
Ave., Philadelphia, Pa. 19132.

.. . for more details circle 27 on postcard
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PINPOINT COLOR TV
TROUBLE,

IN SECONDS...

e

WITH THE NEW IMPROVED
SENCORE CA122(A)
COLOR CIRCUIT ANALYZER

It's a standard ten color bar generator; produces vertical
lines, horizontal lines, crosshatch, and adjustable dots,
PLUS a complete TV analyzer for color and B&W — at

less money than color generators only. Here is what the

CA122(A) will do for you by tried and proven signal

injection into these stages.

UNIVERSAL TUNER SUBSTI-
TUTE for Color (or B&W).
A must to check tuner re-
striction of RF color signal.

1 BANDPASS AND CHROMA

AMPS signal injection for
color trouble isolation.

¥

¥

FACH IF STAGE to quickly
isolate a stage with low
gain.

CHECKOUT COLOR DEMOD-
ULATORS for troubles or
phase adjustments.

L]

VIDEO AMPS from detector
to the CRT tube, up to
=+ 30 VPP.

SYNC CIRCUITS; vertical
and horizontal pulses to

quickly isolate sync faults.

Y

45 MC IF for signal in-
jection wp to the audio
discriminator.

¥

AUCIO AMPS; 900 cycles
for injection right up to the
speaker.

PLUS:

The CAI22(A) is not only a color
generator and analyzer, but provides
color gun interruptors for purity ad-
justments and a shading bar pattern
for color tem-
perature control
settings. You

m s . $18750
39G12 Rectan-
worcoorute 95

See your distributor today. He has the CA122(A) in stock now.
426 SOUTH WESTGATE DRIVE . ADDISON, ILLINOIS

... for more details circle 45 on postcard
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RSP

(collector) to ground. (2) Connect a jumper from terminals
AT to AU. (3) Adjust horiz hold (R580) for least sideway
drift of picture. (4) Remove jumper from terminals at AT
and AU. (5) Adjust LIOIA for least sideway drift of pic-
ture. (6) Remove jumper from Q502 (collector) to ground.

Adjustment of L101B is not a normal field service
adjustment. The following “shop procedure” should be
used when adjusting L101B.

Shop Procedure: (1) Perform steps | through 5 of field
procedure. (2) Connect scope to TP4. (3) Adjust L101B
80 ON time is about Y2 the width of the ofF time. (4) Re-
move scope from TP4. (5) Readjust L101A to lock picture.
(6) Remove jumper from Q205 (collector) to ground.

Width Coil Adjustment: At an ac input line voltage of
108y, adjust L107 (width coil) to fill screen with not more
than Y4 in. overscan on both sides of the picture.

MOTOROLA

TV Chassis TS-454A — Production Changes

To reduce barkhausen oscillation: The 0.005uf ca-
pacitor, C512, removed from screen circuit of horizontal
output tube. To eliminate silicon diode radiation: The gray
ac lead feeding power rectifier diode, E801, was removed
from wiring harness and re-dressed. To increase brightness
range: The 180K resistor, R201, in brightness control cir-
cuit changed to 150K. To improve reliability of electrolytic
filter capacitor, C802: Filter capacitor, C802, relocated
beneath VHF tuner. It is recommended that if the filter
capacitor is being replaced and is located under the top
chassis, that it be re-located, The Motorola replacement
capacitor Part No. 23P65133A22, includes the mounting
bracket. Add approximately 5 in. of lead to the filter choke
leads to facilitate possible future servicing of upper chassis.
To increase 47.25Mc¢ attenuation: The 16K resistor, R101,
changed to 10K, 5%. To improve reliability of 4BZ6, 1st
IF amplifier, V-3: The 2202 resistor, R104, in plate circuit
changed to 10002, Design change: The main chassis board
(etched panel) has been revised slightly to improve insula-
tion area adjacent to horizontal output tube, to provide
filtered B+ voltage to plate of audio output tube and to
provide space for an RC (R620-C610) filter network lo-
cated in the feed-back network between the grid of hori-
zontal output tube and vertical linearity control.

IF YOU

CHANGE YOUR ADDRESS

NOTIFY: ELECTRONIC TECHNICIAN
Ojibway Building
Duluth, Minnesota 55802

Please include the address label from a recent
issue and allow six weeks for the change.

ELECTRONIC TECHNICIAN



Add real selling convenience
to your transister battery business with

RCA's NEW “TOP 7” GOMPACT SHOWCASE

Quality and convenience...inside and out] its gold anodized
aluminum header and genuine wainut trim reflect the smart styling,
top quality, and durable construction of this RGA Battery Showcase.

Underneath...there’s a real inside story oﬂ selling convenience.

DOUBLE
w LOCKING DEVICE HANDY PRICING AND

EASY, GRAVITY-FEED

LOADING AND DISPENSING m

TECHMiCAL INFORMATION

T LT M WY e S R TR MR b

RCA’s “Top 7' Showcase (I1P1215) can add built-in
eye appeal and real convenience features to the

established turnover of the seven fastest-moving RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
transistor battery types for which it was designed.

It also accommodates the 1P1182A RCA Battery
Tester as an optional accessory. Contact your RCA . !
Battery Distributor and learn how you can add this The Most Trusted Name in Electronics

*new look’ to your battery business.

?



at last...
instant color patterns
at your finger tips. . .

zZero warm-up time
> e B3 g [/
- A

8 1
——a <

{ ™ i
e § A &
x R
2 z

SEMNKCOFRRES o135 OELUXE COLOR GENERATOR
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COLOR TELEVISION
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THE ALL NEW SENCORE CG135 DELUXE

TRANSISTORIZED COLOR GENERATOR

The big push is on in Color TV. Equip yourself now with
the new, solid state Sencore CG135 and cash in on the
zooming volume of new service business as Color-TV
booms! Instant, service-ready RCA standard color bars,
cross-hatch, white dots and individual vertical and hori-
zontal bars enable you to set up or trouble-shoot more
Color TV sets per day; earn top money in this fast growing
service field. It's an analyzer too: Color gun interruptors,
unmodulated video for chroma circuit trouble isolation and
unmodulated sync pulses to keep Zenith receivers in sync
for this test, make color trouble shooting a snap. Sturdy

all-steel contruction for rugged, heavy

duty in the field or shop. Another Best
Buy in profit-building service instruments

COMPARE THESE FEATURES: SEE WHY THE CG135 IS IN A CLASS
BY ITSELF

from Sencore at

® Solid state construction employs high priced GE “‘Unijunctions” to
develop six “jump out proof counters” that guaraniee stable patterns
at all times with no warm-up ® Standard RCA licensed patterns as
shown on schematics throughout the industry ® Handy universal color
gun interruptors on front panel ® Lead piercing clips insure non-
obsolescence ® CRT adaptors optional ® Crystal-Controlled 4.5mc
Sound Carrier Analyzing Signal to insure correct setting of fine
tuning control ® RF output on Channel 4 adjustable to Channel 3
or 5 from front of generator when Channel 4 is being used ® No
batteries to run down; uses 115 V AC @ Less than one foot square,
weighs only 8 lbs,

professional quality — that's the difference!

S ENCORE
426 SOUTH WESTGATE DRIVE e ADDISON, ILLINOIS

... for more details circle 46 on postcard
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A tape recorder booklet called the “Time Table for
the Classical Repertoire,” may prove to be a good pro-
motion piece for your Hi Fi tape recorder customers and
prospects. By listing the individual running time of the
best known classical works and showing how to convert
this time to the ips of recorders, the “Time Table” enables
the tape recordist to calculate the exact amount of raw
tape needed to record a favorite symphony, concerto or
opera. Eliminates wasted tail-end footage — ordinarily an
cxpensive proposition for even the smallest tape libraries.
It is said to do away with the possibility of inaccurate splices
and drop outs. Inquire on your letterhead to Martel, 2356
S. Cotner Ave.,, West Los Angeles, Calif. Attention:
Tape-Timer, for quantity cost of the booklets.

The nation-wide “Scll Service” campaign has been ex-
panded by the Distributor Products Div. of the Elec-
tronic Industries Assn. (EIA). The campaign is de-
signed to increasc parts sales of producers and distributors
by encouraging service technicians to seek additional
repair jobs. It is expected that the campaign will be sched-
uled at the EIA Spring Conference at Washington this
month. Technicians will be urged to “Sell Service” by re-
minding customers that radios, TV sets, phonos and other
electronic entertainment equipment lying unused in the
home can be restored to working order by repair. The
theme of the “Sell Service” program is “What Else Needs
Fixing?”

L ] [ ] L ]

Digital measuring equipment in the $400-$500 price
range is now being manufactured by Hickok. The equip-
ment is expandable and the line begins with a dc voltmeter,
a IMHz counter, ohmmeter and capacity meter plug-in
units. Additional plug-ins will be made available periodi-
cally. The equipment will be sold exclusively through the
company’s cxisting distributor organization. If you do lab
or industrial type work requiring this equipment write on
your letterhead for detailed information to Hickok Elec-
trical Instrument Co., 10514 Dupont Ave., Cleveland,
Ohio 44108.

[ ] [ ] [ ]

The increasing demand for microphones should be
taken advantage of by those service-dealers and technicians
who arc prepared to do so. Mike manufacturers are step-
ping up their promotion efforts. Sonotone, for example, has
redesigned its packaging line for tape recorder, PA system,
CB transceiver and professional types and matched mikes
for stereo taping. The packaging is printed in two colors,
an attention-getting red-orange and black. As tape re-
corder, audio communications and two-way radio com-
munications equipment sales continue to rise, so will micro-
phone sales.

e o o

How to adjust and maintain relays is described in a
20-page pocket size booklet available from P. K. Neuses,
Inc., 511 N. Dwyer St., Arlington Heights, IIl. It covers
adjustment of armature assemblies, tensioning, gaging
and explains current values and timing for all types of
relays.
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LOOK!
A New Electronics Slide Rule

with Instruction Course
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This amazing new *‘computer in a case” will save you time
the very first day. CIE’s patented, all-metal 10" electronics i
slide rule was designed specifically for electronic engineers, |l iy
technicians, students, radio-TV servicemen and hobbyists.
It features special scales for solving reactance, resonance, e — F
inductance and AC-DC circuitry problems . . . an exclusive l .

“fast-finder” decimal point locater . . . widely-used formulas e eCtr OIllCS
and conversion factors for instant reference. And there’s FVILAND IMATITOTE 01 irernomics | corveiane, ouis
all the standard scales you need to do multiplication, divi-
sion, square roots, logs, etc.

Best of all, the CIE Slide Rule comes complete with an
Instruction Course of four AUTO-PROGRAMMED “lessons. It
includes hundreds of illustrations, diagrams and practice
problems. You'll learn ingenious short cuts...whip through
exacting electronics problems quickly and accurately. This
course alone is worth far more than the price of the
entire package!

Electronics Slide Rule, Instruction Course, and handsome,
top-grain leather carrying case . . . a $50 value for less than
$20. Send coupon for FREE illustrated booklet and FREE
Pocket Electronics Data Guide, without obligation. Cleveland
Institute of Electronics, 1776 E. 17th St., Dept. ET-109
Cleveland, Ohio 44114.

*TRADEMARK

Cleveland Institute

of Electronics
1776 E. 17th St., Dept. ET-109, Cleveland, Ohio 44114

Please send FREE lllustrated Booklet describing your Electronics Slide Rule and
Instruction Course.

|
|
|
|
|
|
SPECIAL BONUS! Mail coupon prdmptly . .. get FREE Pocket Electronics Data |
|
|
|
|
|
|
|

" GET BOTH FREE!

SLIDE RULE Guide too!
n Name W
Send coupon | . ) County

~ today —)

. State——Zip-

A leader in Electronics Training. ..since 1934,

City

- ——— — — i — s S (st it S s e S Sy
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The SK-3009 transistor that came in this box replaced
one transistor in original equipment. But, it could

just as easily have replaced almost 600 different
transistors. RCA has 16 such replacement transistors

plus 2 replacement rectifiers comprising the SK Top-of-
the-Line series. If you stock all 18, you can replace more
than 4,000 transistors, both domestic and foreign types, and
over 1,000 selenium or silicon rectifiers. Stock the Top-
of-the-Line series. The time that you will save in looking
for replacements alone is well worth the investment.

RCA’s new Top-of-the-Line Replacement Guide SPG-202A
is an absolute necessity if you are servicing solid-state
entertainment-type equipment. It lists the 18 RCA

types and the more than 5,000 types which ¢ %?5
they replace. Ask your RCA Distributor for m@%
your copy or write: Commercial Engineering, @%@ 5 eﬁ%
Section ¢ s RCA Electronic Components and

Devices, Harrison, New Jersey.

The Most Trusted Name in Electronics
®

... for more details circle 38 on postcard
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W The Coast Guard, the FCC and
the Radio Technical Commission
for Marine Services are urging small
boat owners to use VHF marine
radiotelephones so the congestion
on 2182kHz can be alleviated.

In many respects, the 18-channel
VHF/FM marine band—available
to both pleasure craft and commer-
cial vessels—is far better for many
communications purposes than the
2-3MHz marine band.

The VHF marine band has been
ignored by most service-dealers
mainly because they know so little
about it. Now, however, the move
to the VHF marine band is under
way—stimulated by expansion of
the Coast Guard network of VHF
stations and by the introduction of
new, low-cost VHF marine equip-
ment.

VHF equipment is now widely
used by Great Lakes vessels and by
tug boats operating on salt water
and by tow boats operating on the
Mississippi, Ohio and Missouri
Rivers. The St. Lawrence Seaway is
already being served by VHF
shore stations.

VHF vs Medium Frequency

For the majority of service-
dealers and technicians who are in
the small-boat two-way communica-
tions business, VHF equipment of-
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A business opportunity for two-way com-
munications service-dealers and technicians

fers some advantages that 2 to 3
MHz equipment does not offer.
Some of the reasons are as follows:

The 2-3MHz band is almost use
less on inland waters—except o
major waterways frequented b
commercial vessels — because n
shore stations are presently avail
able. So it appears logical to assum
that inland lake and river two-wa
communications operations will fin
their most profitable future in th
VHF band.

Yacht clubs and marinas can if
stall limited coast stations for the
customers.

Boat owners will find the VHF
band easy to use and will enjoy a}-
most complete freedom from static
and ignition noise. They will also
experience no skip-distance intef-
ference from distant stations as fre-
quently occurs by day on CB chan-
nels and at night in the 2-3MHz
band.

A hull ground is not required ¢n
VHF marine band equipment. A
ground plane, coaxial or colinear
antenna can be mounted as high
above the water as the height of the
boat’s mast. The installation is ep-
sentially the same as a land mobile
system base station except that |a
battery power supply is used in
most cases.

No license waiting period exists

o< o U< o

=

for VHF at the present time. A boat
owner can walk into any FCC field
office and submit an application for
a station license and be issued an
interim license the same day.

Communicating range in the
VHF band is somewhat greater over
water than over land. Boats on
the Great Lakes are usually able to
maintain contact with at least one
coast station at all times. The ship-
to-ship range in the VHF band is
from 15 to 35 miles—depending on
antenna height. The ship-to-shore
range varies from 20 to 75 miles—
depending primarily on the shore
station antenna height and the ef-
fectiveness of the boat’s antenna.

Although some boat owners will
argue that they can’t use VHF be-
cause of its shorter range and in-
sist on 2-3MHz equipment, they
overlook off-shore distress message
situations where they will seldom
be more than 35 miles from another
boat. They can relay a message to
the Coast Guard. And, in the VHF
band, they will have a better chance
of getting the message through than
in the very much over-crowded and
abused 2-3MHz band — particu-
larly on 2182kHz, the safety and
calling channel.

Equipment and Standards
The VHF marine band extends

4]



Fig. 1—Some VHF receivers have two front ends.

TRANSMIT
8 RECEIVE
ANTENNA

SPEAKER FOR
MONITORING

MARINE

CHANNELS

TRANSMITTER-
RECEIVER

UNIT

COAXIAL CABLE

‘HANDSET

RECEIVE
ONLY
ANTENNA

SPEAKER FOR
MONITORING PUBLIC
CORRESPONDENCE
CHANNELS

PEEEIER COAXIAL CABLE

UNIT2

Fig. 2—Combination simplex and duplex marine radio system.

A wide band FM mobile unit by Hammarlund.

Control unit for multi-channel VHF/FM marine

radiotelephone by Comco.
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VHF Developments at National

New York—Electronic equip-
ment manufacturers meeting with
representatives of the Federal
Communications Commission and
the U. S. Coast Guard at the re-
cent National Boat Show here
mapped a three phase program
to implement the Coast Guard’s
request that more marine com-
munications be conducted on
VHF instead of the congested
2-3MHz channels.

The program includes:

1. An effort by individual
manufacturers and the Coast
Guard to educate the boatman to
the many advantages of VHF/FM
communications.

2. Press for installation of ad-
ditional land stations that boat-
men may call for connections to
telephone company lines.

3. Continue technological pro-
gress to build VHF two-way ra-
dios at prices that will eventually
be in the same range as today’s
ship-to-shore sets.

A representative from Canada,
where VHF radios have been in

£ ¥

Tug boat captain uses VHF/FM radio for ship-
to-shore and ship-to-ship communications.

Boat Show
widespread use for several years,
noted that power levels were not
a significant factor in successful
VHF communications from
boats. He said that power levels
of less than 20w, a requirement
in Europe, were very satisfactory
even in areas of intervening land
and high ground.

The technical personnel at-
tending the meeting predicted
that the VHF mode of radio com-
munications will continue for an
indefinite period to be secure
from interference and over-
crowding because of its techni-
cally superior characteristics. It
already offers a calling and dis-
tress frequency (156.8MHz) plus
ship-to-ship and marine operator
channels.

It was observed that private
corporations are showing increas-
ing interest in setting up land
stations. A new breed of marine
operator was predicted—the tele-
phone answering service in a
coastal community that teams up
with an electronics firm to apply

ELECTRONIC TECHNICIAN



from 156.3 to 162.0MHz—a span
of 5.7MHz. Multi-channel trans-
mitters are required to operate only
between 156.3 and 157.4MHz—a
span of only 1.1MHz, making it
relatively easy to use crystal switch-
ing. Receivers used on marine op-
crational channels and public cor-
respondence channels must be
operable over the entire 5.7MHz
span—presenting some receiver de-
sign problems.

Wide-band FM (=15kHz devia-
tion) is used on the VHF marine

for an FCC license to set up
around-the-clock service and of-
fer interconnections between
boats underway and any tele-
phone ashore.

The conferees agreed that
many additional stations would
be necessary because of the 50
to 60 mile inherent maximum
range of VHF equipment.

Joseph Shehan, a dealer from
Miami, told the group that he is
planning to fill the void in the
Florida area and is prepared to
set up five coast stations as soon
as his permit is approved.

Commander H. J. LaBlanc,
operational communications of-
ficer for the U. S. Coast Guard’s
Eastern Area, said that all Coast
Guard vessels and shore stations
are now VHF-equipped and are
guarding 156.8MHz day and
night. To relieve congestion on
2-3MHz frequencies, the Coast
Guard is adopting a group con-
cept. Commander LeBlanc said
only selected stations in each
group would guard 2182kHz but
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channels. The frequency stability

requirement is only ==0.001 pert

cent. Mobile radio manufacturers
offer wide band equipment for VHE

marine band use. Because of thg
less stringent technical requirements
used VHF/FM mobile equipme

which no longer meets land mobi

technical standards, can be used 1
it meets the technical standards o
FCC’s Part 83.

In some VHF marine radiotele
phones, the receiver has two front
ends, as shown in Fig. 1. One of

that these had been carefully se-
lected to insure full coverage in
each area.

A Weather Bureau representa-
tive described a new service for
VHF set owners. Detailed five-
minute weather forecasts and sit-
uation reports are tape recorded
hourly and broadcast contin-
uously on a VHF channel,
196.55MHz. These broadcasts
are now being heard in New
York, Chicago and Kansas City.
By next June, 15 more stations
will take to the air. These are
scheduled for Tampa, Miami and
Jacksonville, Fla.; Charleston, S.
C.; Wilmington, N. C.; New
Orleans and Lake Charles, La.;
Brownsville, Galveston and Cor-
pus Christi, Texas; Norfolk;
Washington; Boston and Atlantic
City.

Manufacturers attending the
meeting included Raytheon, Ap-
elco, RCA, Walco, Bendix, Kel-
vin Hughes, Pearce-Simpson,
Hartman, Kaar, Canadian Mar-
coni and Konel.

the front ends employs crystal
switching and covers the 156.3 to
156.95MHz (650kHz span) end
of the band. The other also em-
ploys crystal switching and covers
the 161.6 to 162.0MHz (400kHz
span) end of the band for receiv-
ing public coast stations.

A single-channel set equipped for
two-frequency simplex can be used
on a boat requiring maritime tele-
phone service only. All communica-
tions with other boats and shore
points are via a public coast station.

Otherwise, at least a two-channel
set is required, equipped to trans-
mit and receive on both 156.3MHz
(ship-to-ship) and 156.8MHz
(safety and calling). Sets with more
channels enable communications
with limited and public coast sta-
tions.

In at least one brand of equip-
ment, the problem has been solved
without providing a second receiver
front-end by “double humping” the
RF amplifier and mixer circuits. The
RF amplifier is tuned for optimum
performance on the channels at one
end of the band, and the mixer for
the other end of the band.

Used wideband VHF/FM land
mobile radio equipment can be
readily modified for marine use by
adding crystal switching or separate
oscillators for multi-channel opera-
tion and by wusing double-hump
tuning or an extra receiver front-
end. For single-frequency simplex
operation when only maritime tele-
phone service is required, no modi-
fications may be needed except for
installation of transmit and receive
crystals for the desired public cor-
respondence channel. Since the
transmitter and receiver front-end
circuits are independent of each
other, the receiver can be peaked
to the higher receive frequency and
the transmitter to its frequency,
which is 4.6MHz lower.

Narrow band VHF/FM mobile
equipment can be converted to wide
band operation by the manufacturer
or dealer by increasing transmitter
FM deviation and by using a wide-
band IF filter in the receiver. The
transmitter-receiver unit, whether
a modified, new or uscd unit or one
designed specifically for marine use,
must be FCC type accepted under
Part 83. Procedures for getting type
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A three-channel system for pleasure craft.

acceptance are specified in Part 2
of the rules.

It is also feasible to provide a
transmitter-receiver unit for trans-
mission on all channels and recep-
tion on channels 6 through 19A,
and a scparate receiver for recep-
tion on channels 20 through 28, as
shown in Fig. 2. This enables the
user to have full duplex telephone
service on public correspondence
channels 24 through 28. At present,
only channels 26 and 28 are in wide
use. The receiver can be either
single-channel (set to channel 26 or
28) or a multi-channel crystal
switching type.

Services

Boats may use mobile telephone
service (MTS) in many areas
through MTS stations which ordi-
narily serve mobile telephones in
cars and trucks. To use MTS, a
separate radio unit, equipped with
a selective ringing decoder, as
shown in Fig. 3, must be used since
marine stations are licensed under
Part 83, FCC Rules and Regula-
tions, and MTS mobile units are
licensed under Part 21. The same
transmitter may not be licensed in
two different services.

Public coast stations, operating
in the VHF marine band, provide
maritime telephone service in many
parts of the country and new sta-
tions are being installed. Limited
coast stations, also operating in the
VHF marine band, are in service at
locks, dams, bridges, yacht clubs,
marinas and by tug and tow boat
operators.

The VHF marine band channels,
listed in Table 1, include a safety
and calling channel (156.8MHz)

44

and a ship-to-ship channel (156.3-
MHz) and several channels for
communications between ships and
between ships and limited and pub-
lic coast stations. One channel,
156.65MHz, reserved for direct
bridge-to-bridge communications
except in the Great Lakes area,
and is used extensively in the Port
of Philadelphia. A channel, 156.45-
MHz, has been reserved for yacht
clubs and marinas for communicat-
ing with boats they serve.

Opportunities

Opportunities for two-way serv-
ice-dealers and technicians to in-
crease sales and service in the VHF
marine radio field appear obvious.
Almost any manufacturer can fur-
nish a wideband version of a land
mobile unit for boat use. Addition-
ally, used wideband FM mobile
equipment is available from surplus
dealers, much of which will meet
the type-acceptance standards of
Part 83. As previously mentioned,
single channel sets can be used
when a boat owner requires mari-
time telephone service (MTS) only.
Or a single-channel narrow band
set (==5kHz deviation) can be used,
together with ringing decoder, if
the boat owner wants land mobile
telephone service.

Some manufacturers offer multi-
channel sets specifically designed
for the VHF marine band. Other
sets can, of course, be modified for
multi-channel use. As the demand
continucs to grow, more VHF
marine band equipment will be-
come available.

A continued market for medium
frequency marine radiotelephones
will certainly continue—especially

TABLE 1
VHF MARINE BAND CHANNELS

Frequency MHz
Chan- Trans-

nel mit Receiver

[] 156.3 156.3 Ship-to-Ship only

7A  156.35 36.35 Ship-to-Ship-to-Shore

156.4 156.4 Ship-to-Ship only

9 156.45 156.45 Ship-to-Ship-to-Shore
10 156.5 156.5 Ship-to-Ship-to-Shore

1 156.55 156.55 Ship-to-Ship-to-Shore
12 156.6 156.6 Ship-to-Ship-to-Shore
13 156.65 156.65 Bridge-to-Bridge only*
14 156.7 156.7 Ship-to-Ship-to-Shore
16 156.8 156.8 Ship-to-Ship-to-Shore
18A 1569 156.9 Ship-to-Ship-to-Shore
19A  156.95 156.95 Ship-to-Ship-to-Shore
20 157.0 161.6 Ship-to-Shore

24 157.2 161.8 Maritime Phone Service
25 157.25 161.85 Maritime Phone Service
26 157.3 161.9 Maritime Phone Service
27 157.35 161.95 Maritime Phone Service
28 157.4 162.0  Maritime Phone Service
Weather 162.55 Weather Bureau

Purpose

Broadcasts

*Except on Great Lakes

in coastal areas. Even in such areas,
however, VHF equipment can be
much more useful because of the
lack of congestion and freedom
from static and skip interference.
And VHF marine radio will boom
in the inland-waterway areas.

The U. S. Weather Bureau is
helping by operating weather news
broadcasting stations on 162.55MHz
at a number of inland cities, includ-
ing St. Louis and Kansas City, in
addition to major ports like Chicago,
New York and Los Angeles. This
also presents a golden opportunity
to sell VHF/FM monitor receivers
to boats, marinas and at the homes
of boat owners. Soon, there will be
many more VHF Coast Guard sta-
tions, giving the VHF marine band
another shot in the arm. B
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STREET:

There’s No Room

B “Want to see something un-
usual?” Marty Brown asked an [
ELECTRONIC TECHNICIAN field 8
reporter recently. He pulled open
a desk drawer and showed a
thick stack of envelopes ad-
dressed to Brown’s Evanston, 1I-
linois, TV shop. “Ever see so
many?”’

“What are they, bills?”

“They’re Christmas cards!”

“So what?” the reporter
asked.

“These aren’t from suppliers,
they’re from customers!” Mr.
Brown said proudly. “This is the
best indication I know of that
we have built a list of satisfied
customers. When a man walks
in as a customer, he walks out
as a friend—and we keep him
as both.

It seemed unusual for a TV-
radio service-dealer to be judg-
ing success by the number of
Christmas cards, fruit cakes and
home-made cookies received
from his customers. But further checking into this
shop’s operating methods showed these things actually
reflect the sound grass-roots business philosophy that
motivates the operation’s growth. Marty Brown and
his partner, Larry Fullett, have proven this by building
Brown’s TV & Electronic Service business to the point
where its volume is rapidly approaching $100,000 a
year.

Growth and Competition

Mr. Brown started as a “loner” in 1958. He had
few assets except the conviction that word would get
around fast about a TV technician whose customers
could trust him with “blind” repair jobs. Mr. Fullett
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for Lady Luc

Brown’s takes advantage of new street address wi
711 trade-mark—a pair of dice on the door.

Middle-sized shop
dle-sized community proves

you can get big-time re-
sults with small-town tactics

came in as a partner in 1960,
SSE="  and they cntered retailing with
Bew= " 2 concerted advertising pro-
- gram. In August 1965 they
moved into larger quarters and
now have a 2000-sq ft combina-
tion shop and display room on
one of the town’s main traffic
arteries.

Brown’s is located in a sub-
urban community of 80,000
people, north of Chicago. Com-
petition is stiff, with 20 other
service-dealers in the area—not
counting three major depart-
ment stores and a half dozen
jewelers competing for equip-
ment sales. Thirty drug stores
also help cut the replacement
tube business on a do-it-your-
self basis.

“With this kind of competi-
tion, we can’t afford to make
many mistakes,” Larry Fullett
says. “The way we picked our
new location is a good example
of how careful you must be when
you make a major move.

“We needed to double our existing space. A year
before our old lease ran out, we were clocking street
traffic all over the neighborhood with a scientific tech-
nique borrowed from the restaurant industry. One
reason why we picked this location is the big super
market directly across the street. We got a lot of new
customers alrrLogt automatically.

“By the epd of 1965,” Mr. Fullett continued, “the
shop had sold| $50,000 worth of TV sets, radios, record
players, tape |recorders—plus air conditioning equip-
ment which is used to fill out the traditionally slow
third quarter] Repair business for the year topped
$30,000. Volime was $10,000 more than in 1964.”

rh new

in mid-
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‘Assembly-line’ type operation minimizes
time spent on each job.

Shop work has expanded and two outside men
handle most of the house-calls. These average 40 to 50
a week with a minimum charge of $5. Average parts
mark-up is about 40 percent. Bench charges average
$10 an hour. This includes work on TVs, record players,
tape recorders and radios.

Overhead — Advertising — Capital Investments

“Basically, we use our sales from the floor to cover
overhead.” Mr. Fullett says. “Although we stay away
from ‘footballed’ lines when possible; our margin is be-
tween 15 and 20 percent. And our floor stock invest-
ment was turned over better than ten times in 1965.

“With that kind of turnover, you don’t need a lot
of margin,” Mr. Fullett admits. “Because we are within
a 24-hour delivery distance from our largest set supplier
we can avoid major inventory problems. In fact, the
factory serves as our warehouse. Even at the peak
Christmas season, floor stock values seldom rose above
$5,000 in merchandise.”

Aside from the $300-a-month rent, which is on an
escalating lease that peaks out at $350 per month by
1970, the biggest overhead item is for classified adver-
tising in the local phone book. The $300-per-month
telephone bill includes $50 for telephone calls; the
balance covers 20 separate listings in the phone book.

Brown’s does not run a display ad. Listings are
carried under numerous classifications, however, in-
cluding air conditioning, phonograph and radio head-
ings plus several TV headings (sales, service, antenna
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Radio repair bench averages $10
an hour for labor.

Marty Brown’s ‘heat-lamp/quick-freeze’
checking is fast and efficient.

systems, etc.). Alphabetical listings are augmented
with columnar listings by brand names, with part of
the costs for the latter covered by co-op advertising
agreements with manufacturers. But much of their
advertising is by word-of-mouth.

The largest stable capital investment is in test
instruments and parts inventory, representing a $6000
to $9000 investment at any given time. The company
is also edging into more investment in fixtures.

Sales and Service Techniques

One of Marty Brown’s most successful ideas is a
viewing area he constructed for promoting color TV
sales. An alcove fronted with draw drapes provides
a darkened environment where color sets can be
demonstrated under the most favorable conditions.
Including paneling from the attractive set-up total
cost was under $200. Profit from the first three color
sets sold paid for the project.

“Because most of our products are sold to cus-
tomers who have becn coming in for repair work,”
Mr. Brown says, “and because of the large amount of
referral business we get, we have to sell sets as con-
scientiously as we make shop repairs.”

As previously mentioned, Brown handles air-con-
ditioners. At peak season he orders out from 20 to 30
for installation. This area of the business is primarily
the job of Bob Tolzien, a recognized expert in the field
with the ability to promote air-conditioning business
over a wider market.

ELECTRONIC TECHNICIAN

Draw drapes provide darkened demonstration
space for color TV sales by specialist
Larry Fullett (right).
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Tolzien specializes in emergency air conditioning service.

This is strictly seasonal work, though, and Mr. Tol-
zien doubles in brass during the rest of the year han-
dling outside service work on routine house-calls, along
with Al Scott who works on TV and sound equipment
exclusively. Both are full-time on salary and com-
mission.

“The only way we can come near the $10-an-hour
we shoot for on the bench,” Mr. Brown points out, “is
by ganging the small jobs.”

This is a unique “production line” method of
operation which Mr. Brown has developed for servicing
radios, tape recorders and phonos. A minimum of
cight jobs are lined up for servicing at one time, with
tube testers, other test equipment, etc., rigged for all
in a single work period.

Each piece of equipment is given identical checks,
and each check is progressively more critical as trou-
bles are spotted down the line. Average time spent
on each repair job with this gang method: 15 minutes.
Actually, Mr. Brown has repaired as many as 18 radios
in a three-hour stint.

“This technique has enabled us to post a $1.50
minimum charge for radio repairs,” he says. “In 1965,
the average job ticket was $4.50 including parts. If
we used our old method — handling these little jobs
one at a time — we could never get the average price
that low. With the production line our customers
may have to wait a day or two, but it’s the only way
they can get a reasonable charge for labor costs.”

When troubleshooting equipment, especially TVs,
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Mr. Brown uses the well-known heat-cold treatment for
intermittent components. The chassis of course, is up-
ended in front [of a heat lamp, the components heated,
and then each component suspected of being defective

or border-line

s sprayed from a “fast-freeze” Aerosol

can — while watching the TV screen. Defective or
marginal components will show up quickly — saving
much troubleshooting time.

All neceded
tiered shelves 4
is controlled w
front of cach
is spindled for

“reserve” stock.

month.

parts arc kept within direct reach on
bove the work benches. Parts inventory
th a simple system: double bins. As the

bin is emptied out, its permanent ticket

ordering as technicians begin to use
Distributors are only called twice a

In Action — A Dynamic Philosophy

“Our work
says. “Customg
they feel like it

areas are out in the open,” Mr. Brown
rs arc welcome to come in and watch if
. A lot of them expect to see complexes

of exotic equipment when they bring in their new solid-

statc cquipmen

for repairs, and they are almost always

favorably impressed when we explain that ‘solid-state’
generally means ‘transistorized.’

“This is t
like to build.

kind of rcputation for frankness we
hen new technical terminology comes

up it gives new |opportunitics for the ‘gougers.” We want
our customers [to know exactly what they are paying

for.”

The operdtion maintains a do-it-yourself tube

tester for the

alk-in trade. “It pays for itsclf even

more in good |will than in profit,” Mr. Brown says.

“Let’s face it

if a sect owner can find the trouble and

fix the set himself, he doesn’t need a professional tech-

nician.”

As a result
yourself tube
equipment fro

f this philosophy, many of the test-em-
uyers are now buying their big-ticket
Brown’s, and floor volume grew to

the point in 1965 where arrangements had to be madc to
finance the paper. Added profit comes from accom-
modating installment buyers, too.

“We do plenty of service work which is little more

than an acco
transistor radi

odation for our customers. Repairing
s, for example is sometimes a losing

proposition. Regular radio repair work is often only a

break-even deal

ling’ system fo
“When a

we don’t want

. And that’s why we use our ‘assembly-
r these items.

customer buys merchandise from us,
him to have trouble with it. If people

do have troublg, they seldom relate it to the prices they

paid originally.

We would sooner spend the extra time

convincing a prospect that he will be better off buying
top quality merthandise instead of cheaper equipment,”

Mr. Brown says.

Brown’s makes the most of opportunities, no matter

how small, to |boost its image — even to the street
address. The new address — 711 Howard Street — has
prompted adoption of a trademark; with that “7-117
what else — a pair of dice.

This is stri¢tly ironic. There is almost no element
of luck in the continuing growth of this modern progres-
sive shop. W
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Keeping Up
With Space-Age
Terminology

Nano, Pico, Femto and Hertz

#® Modern electronic measuring in-
struments have reached new highs
in sensitivity and we are confronted
with new and strange-looking pre-
fixes.

In the past, we have become
well-accustomed to making the ac-
cepted transition to a new prefix
when the sensitivity advances by
three orders of magnitude—when
the quantities became smaller by a
factor of 1/1000th (or 107%). For
example, from the familiar 0-1
milli-amp (ma) range to the more-
sensitive 0-1 micro-amp (pa) range.
Having thus gone from milli to
micro (107, we now find that we
must extend our vocabulary still
further, each time the sensitivity ad-
vances by another factor of 1073,
or 1/1000th.

This brings us into the range of
nano-seconds (nsec) which is
10~ %ec, to pico-farads (pf) which
is 1072 and all the way down to
fempto-amps (fa), or 10~ ®amp. An
example of an instrument having
this extreme sensitivity is shown in
Fig. 1. The instrument can measure
currents to 1/1000th of a “micro-
microamp,” or 1fa—a quantity rep-
resenting a millionth of a billionth
of an amp, or 10~ ¥amp (which is
1 in the 15th place after the decimal
point).

The reasoning behind choice of
terms may be explained by noting
that “nano” comes from the Latin
for nine (thus 1079); “pico” from
the Italian for very small (as in
piccolino—the very small flute)
(thus 1071%); and “femto” from the
Swedish for fifteen (thus 10719),
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Fig. 1—Femto-ammeter, capable of measuring
fullscale range of 0-3 femio-amps (fa). Vic-
toreen dynamic-capacitor electrometer, model
475.

The National Bureau of Stand-
ards has also recently adopted
“Hertz” (Hz) to replace cycles per
second (cps). This is more in line
with other similar terminology like
ohms, volts, watts, etc.

In the formal table, the prefixes
of the decreasingly smaller quanti-
ties (for current, in this case) are
listed and defined as follows:

ABBREV. UNIT
ma = milli-amp (1/1000 amp, or 10-%a);
4a = micro-amp (171000 milliamp, or 10-fa);
na = nano-amp (mili-microamp, or 10-%a);
pa = pico-amp {micro-micro-amp, or 10-2a);
fa = femto-amp (milli-micro-micro-amp, or
10-75a).

It is also interesting to note that
“atto” (107'%) is another official
prefix but, for the moment, is re-
garded as “ultra-special.”

For the increasingly larger units,
cach new prefix increases by a fac-
tor of 1,000 (or 102 times) over the
previous one. For frequency, this
gives us the giga-hertz (GHz) for
1000 mega-hertz (MHz) or 10°Hz.
Giga comes from the English for
gigantic, pronounced with a hard
“g” and tera-hertz (THz) for 1000
GHz, or 10Hz. Tera comes from
the Latin prefix for monster. In
table form:

ABBREV, UNIT
KHz = kilohertz (1000Hz), or 10°Hz;
MHz = megahertz (1000kHz), or 10°Hz;
GHyz = gigahertz {1 kilo-megahertz, or 10°Hz;
THz = terahertz (1000 kilo-megahertz), or
107°Hz,

Instrument Circuitry

While discussing the terminology
of the newer prefixes—particularly

ELECTRONIC TECHNICIAN
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Fig. 2—Fast risetime preamp plug-in unit for
scope vertical amplifier. Has risetime of 6
nsec. Tektronix, type L.

for the smaller and smaller quanti-
ties-—it is profitable also to take a
quick look at the circuitry involved
in instruments capable of making
highly delicate measurements. Re-
verting, then, to the descending
order of the nano, the pico and the
femto areas, a typical example of
the nano-sec range can be found in
the fast-rise time specified for the
vertical amplifier of various labora-
tory scopcs.

The type shown in Fig. 2 is illu-
strative of an amplifier that has an
extremely wide bandwidth, since it
is a general characteristic of ampli-
fiers that the rise-time becomes
shorter, as we increase the band-
width. Two main circuit methods
are used for accomplishing the de-
sired wide-band feature,

One method involves peaking
coils, which give a rising output as
frequency increases, to compensate
for the opposite effect of shunt
capacity, which causes the output to
decrecase at the higher frequencies.
The other method trades-off a
greater band-width against a loss in
gain, since the product of the two
(the gain times band-width product)
tends to remain constant for a given
amplifier design. Thus, it can be
noted that the fast-rise-time cali-
brated pre-amp plug-in unit shown
in Fig. 2 is specified as having a
risc time of 10nsec, when used at
its highest gain setting of Smv/cm,
but it has a still faster rise-time of
6nsec when it is used at reduced
gain setting of 50mv/cm.

The circuit method employed in
measuring very small dc currents in
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Fig. 3—Pico-ammeter and micro-voltmeter ha
a full-scale dc current range of 10pa. The
current of 10pa is measured as a voltage
drop of 10uv across an internal TM resistor
Hewletr-Packard model 425A.

the pa range uses chopper-modula
tion to change the dc input signal
to a squarewave ac signal. This ex
pedient is necessary to overcomg
the inherent drift tendency of dg
amplifiers, which cannot distinguish
a small undesired change in the dc
operating point from a correspond-
ingly small change in the dc input
signal.

The chopped squarcwave, how-
ever, can be amplified in a high
gain ac amplificr that has practically
no drift, since a small shift in dg
operating point of an ac amplifier
does not appreciably affect its gain,
The ac amplifier output is then
rectificd back to dc to actuate the
dc indicating meter. The resulting
instrument is essentially classified
as a highly sensitive chopper-type
VTVM, where the pamp current
measurements are made by indicat
ing the voltage drop produced by
the dc input current across an ac-
curately-known internal resistor.

The chopping action in the micro-

volt ammeter, shown in Fig. 3, is
produced by photo-conductive cells
actuated by ac operated neon lamps,
rather than by mechanical chopping
action.

In the previously mentioned
femto-meter (Fig. 1), this next higher
order of sensitivity (107152 is ob-
tained by using a vibrating (or dy-
namic) capacity arrangement, which
modulates the dc input. In this
method, the modulation results in
a varying charge on the capacitor,
rather than a squarewave. To am-
plify the minute amount of power
represented by this varying charge,
it is nccessary to use an electrometer
tube to avoid excessive amplifier
loading. The dynamic-capacitor and
electrometer combination in the
first stage of amplification enables
an input impedance as high as
1000T (10%ohms) to be attained.
As in the previous case of the pico-
ammeter, current measurements are
based on the voltage drops across
internal resistors. M
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Low-cost solid-state units may follow color

RECORDERS

A REPORT

1 ¥

Fig. 1—This Dage-Bell video tape recorder
uses a half-helical recording head

with one-inch wide tape and records

at a speed of 5.9lips.
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M Since “instant playback” tele-
casts of sports highlights became
something less than a novelty, we
have been waiting to see what fur-
ther astounding developments would
take place in video tape recording.
In a fast-moving space-age technol-
ogy, almost anything can happen in
video tape recorder developments
— and probably will at frequent
intervals for the next few years.

In a recently published book on
“Video Tape Recording,” prepared
by Chris H. Schaefer, Cedric L.
Suzman & Associates, it was pointed
out that lower priced video tape re-
corder model- and specification-
changes have been so rapid that
revisions and additions to the manu-
script had to be made almost
weekly. Considering this trend, it
would be futile to attempt an up-
to-the-minute technical report on
specific video tape recorders — or
a round-up of manufacturers and
models — at this time. The data
would probably be obsolete within
a month or two. Hence, we will
sketch a few significant develop-
ments which have taken place dur-
ing recent times and call attention
to some factors which most concern
service-dealers and technicians —
including present and possible fu-
ture trends in tape recording and
recorders.

Historical Sketch

The first video tape recorder was
used in telecasting less than 10
years ago. It was a heavy, elaborate
and expensive electro-mechanical
package. Within five years, new,
smaller and less expensive commer-
cial-type units were being used in
commercial telecasting, closed-cir-
cuit TV work in medical research,
educational TV, national defense
and other areas.

Late in 1963 a low-cost video
tape recorder made its appearance
in Great Britain. Shortly thereafter,
in 1964, a number of Japanese and
American manufacturers began talk-
ing about a “home-type” video tape
recorder which would sell for $1500
and less.

ELECTRONIC TECHNICIAN



TV in establishing the next major boom in home enterta

In the meantime, comparable
commercial-quality video tape re-
corders that once weighed close to
a ton and cost up to $50,000 or
more, have dropped in weight to
275-300 1b and sell for less than
$20,000.

Lower priced commercial-quality
video tape recorders that sold for
around $12,000 only a few months
ago are now going for less than
$8,000.

The latest information (at this
writing) is that home-type video
tape recorders will soon be on the
market with prices ranging from
$300 to $1500. Cinerama, Inc.,
reported owners of the Western
Hemisphere home TV tape re-
corder rights to manufacturc the
British ~ “Telcan” system have
claimed that the recorder can be re-
tailed in the U.S. for $200 or less.

Fairchild Camera officials have
demonstrated a prototype which
they say can be retailed for less
than $500.

The Illinois Institute of Technol-
ogy Research Institute has devel-
oped a low-cost tape recorder
which has been licensed to one or
morc manufacturers.

About one year ago a video tape
recorder, developed and manufac-
tured by Wesgrove FElectrics, Ltd.,
Worcester, England, was being
quoted in this country at $492 as-
sembled, $392 in kit form. The
company announced that a play-
back unit for pre-recorded tapes
would be available for $150 early
in 1966. They also stated that 5-
minute “pop” tapes would retail at
$1.50.

In the autumn of 1965 the Wes-
grove tape recorder was being
quoted by one west-coast source at
$550 assembled and $450 in kit
form.

An official of Ampex Corp.,
manufacturer of commercial- and
home-grade video tape recorders,
announced in late 1965 that the
company was producing a recorder
to scll for $1500 and believed qual-
ity home-type recorders could
be manufactured for $500. The of-
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ficial also stated a belief that the
video tape recorder would eventu-
ally become a “mass volume con-
sumer item.”

At least one industry official has
voiced the belief that the video
tape recorder will obsolete both the
phonograph and audio tape re
corder within the next decade. Sa
much for historical fact, industry
speculation and “crystal-balling.”

Some Technical Aspects

A video tape recorder is es-
sentially similar (with outstanding
exceptions which will be mentioned
later) to a regular audio tape req
corder except it records ‘“vision’
as well. Hence, it is an audio-visual
tape recorder. Recording on tape
may be done direct (with composite
video taken from a regular TV re+
ceiver) or from a low-cost TV cam
era’s output. The future home-typs
will probably use both recording
methods so the user can make and
record “home-hatched” movies and
record sports events and other pro-
grams from a TV receiver in thg
home. Most home-type recorders
will probably use the regular Ya-in
audio-type recording tape with two
four or more tracks for recording
B/W pictures and audio. Color
video tape recorders for homec-us¢
will not be too far behind. In fact
a Japanese manufacturer is reported
to be working on a color homet
type recorder now. Video recordr
ings, of course, can be crased the
same as audio recordings and a new
recording made on the same tape

One outstanding difference exists
between audio- and audio-visual
type tape recorders. The audio tap¢
recorder is required to record a relat
tively narrow-band of low frequent
cies while the video tape recorder
must handle a very wide band of
frequencies ranging from the ver)
low to high. Hence, the design of
video recording equipment is consid}
erably different; design and manuf-
facturing costs are higher. A numr
ber of compromises and trade-offs
have been made to satisfactorily
solve many problems, however.

nment equipment

One problem, for example, was
the frequency response limitations
imposed by the gap-width of mag-
netic recording heads. The smallest
practical gap-width of magnetic
heads (about 75 to 100uin.) nor-
mally limits frequency response to
about 50 to 75kHz. To record
higher frequencies it was necessary
to draw the tape past the recording
head at very high speed. But even
at 1000ips (an impractical specd
and uscless waste of tape) it was
difficult to record the higher video
frequencies. The problem was first
solved by rotating the head trans-
versely across the tape (since rela-
tive speed between head and tape
is the important consideration). If
a given head is rotated at approxi-
mately 15,000rpm, the tape can be
pulled at a relatively slow speed.
A  number of additional ap-
proaches including multi-track re-
cording, FM signal hetrodyning in
recorder video circuits, helical type
rotating heads, etc., have combined
to partly solve these problems.

Rotating head, transverse scan
type video recorders will probably
be limited to heavier and more elab-
orate type commercial cquipment.
Half- and full-helical rotating type

continwed on page 92

Waesgrove video tape recorder uses Vain. tape
at speeds from 90 to 150ips.
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B Two previous articles in ELEC-
TRONIC TECHNICIAN (September and
October 1965) briefly reviewed the
basic scope, its circuitry and de-
tailed some minimum scope specifi-
cations required for troubleshooting
and aligning color TV circuitry. One
area of particular importance was
the vertical deflection system and its
various requirements. It was pointed
out that the scope’s bandwidth
(bandpass, or frequency response)
and “gain” (sensitivity, sometimes
called “sensibility” and frequently
specified as deflection factor), were
two very important specifications to
be considered. The scope’s risetime
was also mentioned as being im-
portant. But not all service-type
scope manufacturers list risetime on
spec sheets.

You and Your

When you buy a new scope, spend as

Vertical Amplifier Specifications

For medium priced service-type
scopes the risetime will usually be
around 0.05 to 0.08usec. Medium
priced lab scopes (in the $1000 to
$1500 arca) sometimes have rise-
times specified in nanoseconds.

Additionally, scope design engi-
neers do not always agree on what
is “adequate” bandwidth, sensitivity
and risetime for TV-service work.
One thing is certain, as emphasized
previously, small amplitude and
complex waveforms (similar to
those frequently found in B/W and
color TV sets), cannot be observed
in their true form unless the scope’s
vertical amplifier is a little better
than “good.”

Some engineers have said — as-

suming all other factors to be equal
—that the risetime of a vertical
amplifier should be at least as rapid
as the step signal (squarewave or
rectangular pulse), being observed.
Others say it should be twice or
even four or five times faster. Be
this as it may, if the amplifier can-
not pass a squarewave with rea-
sonable fidelity, the scope screen
won’t show a horizontal sync pulse,
for example, in its true form—not
to mention the true shape and am-
plitude of a 3.58MHz color-burst
signal. You cannot tell, without
checking the scope’s amplifier,
whether a pulse or the scope is at
fault in an amplifier that does not
come up to “snuff.” You can’t do
effective troubleshooting and align-
ment with a marginal scope. If over-

Fig. 1—Vertical amplifier section schematic of the Sencore Model 127 scope.
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Oscilloscope

much for it as you can afford

o
i
o
L
]

2
®.

P

LK

Fig. 2—Heath model 10-12 scope.

Fig. 3—RCA WO-91A scope.

Fig. 4—Hickok model 677 scope.

shoot, ringing, sag or other distor-
tions appear on a squarcwave tesi
signal, the vertical amplifier is not
doing an effective job.

The schematic in Fig. 1 shows the
vertical amplificr of a scope which
sells in the lower area of the medium|
price range. The manufacturer speci-
ties a frequency response from 10Hz
to 4.7MHz; risetime as 0.07uscc
deflection sensitivity as 0.017 (=5
percent) volts RMS/in. with direct
probe and 0.17 (=5 percent) volts
RMS/in. with low capacity input
Sensitivity of the horizontal ampli
ficr is specified as 0.9v RMS/in. I
is noted that the amplifier has thg
traditional cathode follower input
which most service-type scopes now
have, a balanced push-pull driver
and balanced push-pull output.

Specifications listed on the scopg
shown in Fig. 2 are: scnsitivity
0.025v RMS/in. at 1kHz; frequency
rcsponse =*+=1db from 8Hz tq
2.5MHz, #=1.5 to —5 db from 3H:
to 5 MHz; risetime 0.08psec; hori
zontal scnsitivity 0.3v. RMS/in. af
1kHz.

The scope shown in Fig. 3 specit
fies a wideband response withir
=1db from 10Hz to 4.5MHz with

Fig. 5—Simpson model 458 scope.
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sensitivity specified as 0.053v
RMS/in. on the wideband position
and 0.018v RMS/in. when the
switch is in the more sensitive nar-
row band position. Risctime is
stated to be 0.1usec when the pass-
band switch is in the 4. 5MHz posi-
tion and 0.5usec when the passband
switch is in the 1.5MHz position.

Another widcband TV-radio
scope is shown in Fig. 4. Specs on
this scope are: response flat within
3db from 5SHz to 4.5MHz; sensi-
tivity 40mv  RMS/in.; risetime,
0.08psec; horizontal response within
3db, 5Hz to 350kHz.

Still another scope, Fig. 5, has a
frequency response specification as
“+=1db to 4.5MHz on wideband op-
eration and =£=2db from 10Hz to
300kHz with scnsitivity greater than
15mv RMS/in. on this position.
Horizontal sweep to 250kHz.

Design Problems

We must digress momentarily at
this point and sympathize with scope
designers. As previously mentioned,
no purpose would be served here by
getting involved in the spider-web
of vidco amplifier design considera-
tions, but we should recognize that
thc problems involved in video
amplifier design necessitate compro-
mises: gain is traded off for band-
width and vice versa, in medium-
priced scopes. This is a general
statement and avoids necessary
qualifications. But we can say that
gain and over-all bandwidth has a
tendency to vary inversely. Hence,
design and construction costs go up
when extremely flat frequency re-
sponse and high gain is attempted.

Most modern TV-radio service-
type scopes have both narrow band
and wideband facilities (within cer-
tain limits) which are selected at
will from the scope’s front panel—
usually a two position switch. High

continued on page 92
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YOU AND COLOR TV

B Previous articles in this series
have concentrated primarily on the
basic principles of color TV cir-
cuitry. This article zeros in on spe-
cific circuitry, how it functions and
how to service it properly.

A number of present color sets,
for example, use the 6LES tube as
a color demodulator. The circuit
shown in Fig. 1 shows a 6LES§ cir-
cuit which performs a number of
functions. It generates its own
3.58MHz signal, mixes this signal
with the incoming chroma informa-
tion, amplifies the result and feeds
the detected color signal to the
proper CRT grid. In most color
sets, demodulation is performed by
mixing the chroma signal with two
3.58MHz signals which are 90deg
out of phase. In this circuit, a single
3.58MHz signal is mixed with two
different phases of the chroma sig-
nal. The chroma signal is split into
two phases, 90deg apart, and cach
is mixed with the same 3.58MHz —
resulting in the proper R-Y and B-
Y color information which appears
at the tube plates.

The Oscillator

If point “A” (Fig. 1) is grounded
and you consider the cathode, con-
trol grid and grid No. 2, you see a
fairly conventional crystal oscilla-
tor. Feedback is provided by cath-
ode coil L2, and G2 acts as the
oscillator plate. Notice that the crys-
tal is not actually grounded but is
connected to ground through the
secondary of T2. Addition of this
impedance lowers the Q of the crys-
tal somewhat so the circuit fre-
quency can be varied by applying
an external locking signal. Besides
varying the oscillator frequency, ad-
justment of T2 also affects the am-
plitude of the 3.58MHz signal.
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Fig. 2—Detector circuit used for aligning 3.58MHz trap in demodulator outputs
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The burst signal, removed from
the composite chroma information
by either a sync gate or burst am-
plifier, is applied at the primary of
T2. This signal causes a ringing
effect in the crystal and forms a con-
tinuous ac signal at the control grid.
Even if we were to disable the os-
cillator by grounding the cathode
(pin 3 Fig. 1), the ringing caused
by the burst signal would be visible
on a scope connected to the control
grid, pin 9. The oscillator is locked
on frequency by this burst signal.

Chroma Signal

The chroma signal is fed to the
network of R1, C1, R2 and C2.
R1 and C1 cause the signal to lag
by 45deg and this lagging signal is
applied to grid 3 of the R-Y sec-
tion of the tube. R2 and C2 cause
a 45deg leading signal to be applied
to grid 3 of the B-Y section. We
then have two chroma signals sepa-
rated by 90deg and mixed with a
single 3.58MHz signal. Demodula-
tion is accomplished with R-Y in-
formation appearing at one plate
and B-Y information appearing at
the other. This information is then
fed to the respective CRT control
grids. Variation in plate current in
the two sections of the 6L.E8 causes
the screen current to vary at a ratc
dependent on both the R-Y and B-Y
voltages — which results in a screen
grid voltage variation at the G-Y
rate. This output is applied to the
green grid of the CRT.

The presence of a 3.58MHz sig-
nal at the grids of the CRT will
cause objectionable interference on
the screen. Hence, the 3.58MHz
component must be removed from
the demodulator plates. Capacitors
C3, C4, C5 and L2 form a filter
which traps the unwanted 3.58MHz
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Understand the new circuit innovations
now being employed in modern color sets

signal from the three color outputs.
L2 is adjusted to trap the maximum
amount of 3.58MHz energy.

Alignment

Alignment of this type of demod-
ulator is fairly simple. T2 and L2
both affect the frequency of the
oscillator and the adjustment of T2
also varics the amplitude of the
3.58MHz signal. A detector circuit
recommended by one manufacturer
is shown in Fig. 2. This dectector is
connected from the B-Y plate to
ground as shown. The procedure de-
scribed here will vary for the dif-
ferent circuits of this type used by
the various manufacturers.

A very important adjustment,
done first because of its effect on
the other steps, is the alignment of
L2, the 3.58MHz trap. With the
detector connected to the B-Y plate
and a color signal (cither off the
air or from a generator) being fed
to the antenna terminals, the color
intensity sct at minimum and the
color killer control set at maximum
(clockwise), L2 is adjusted for mini-
mum reading on a VITVM. This ad-
justment is made with the oscillator
disabled by shorting the cathode,
pin 3 of the 6LES, to ground. With
the oscillator out of operation the
color burst continues to ring the
crystal circuit and a 3.58MHz sig-
nal appears at pin 1 — plate of
the B-Y section.

Next remove the short from the
cathode and short test point A (Fig.
2) to ground. Connect the VIVM
negative lead through a 5.6M de-
coupling resistor to pin 9, the con-
trol grid, and the positive lead to
test point “B.” With the color sig-
nal applied and the controls set as
in the previous step, adjust L1 for a
maximum negative reading on the

VTVM. Grounding out point “A”
increases the strength of the oscilla-
tor output and removes the effect
of the burst pulse. This enables you
to adjust L1 properly.

Remove the short from point
“A” and then kill the color sync
by shorting out the control grid of
one of the color sync stages. The
VTVM is left connected as in the
previous step and T2 is adjusted
for a —3vdc reading. This is called
the oscillator injection voltage. As
adjustment of L1 and T2 will in-
teract, the procedure should be re-
peated several times to be sure that
the oscillator is functioning prop-
erly.

Troubleshooting Procedures

With proper application of the
color generator, scope and VIVM
in localizing the trouble, this type
of oscillator-demodulator circuit
should not present too many serv-
ice problems.

To establish test points, we will
simulate some possible troubles that
may arise in the demodulator or ad-
jacent circuitry of a Motorola TS-
914 chassis, which employs a 6LES8
combination type demodulator.

First, a series of key waveforms
of a normally operating set should
be viewed. All waveforms should
be measured with a wideband scope
and a low capacity probe. A keyed
rainbow modulated RF signal from
a generator is fed in at the antenna
terminals. The output of the genera-
tor is set so that 2v P-P of chroma
information appear at the grid of
the first video amplifier (Fig. 3).
The chroma signal at the cathode
of the first color IF is shown in
Fig. 4. The output of this stage, a
cathode follower, measures approxi-
mately 1.1v P-P (Fig. 5).
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YOU AND COLORTV...

The two chroma inputs to the
demodulator tube, phased 90deg
apart, are shown in Fig. 6 and 7.
The waveform in Fig. 6 is taken at
pin 2 of the 6LE8 and Fig. 7 ap-
pears at pin 7 of the same tube.
Waveforms for a normally operat-
ing oscillator are illustrated in Fig.

2V PP CHROMA 14V PP
4V PP H H

Fig. 3 — Chroma information

at grid of first video amplifier  section

12V PP 10V PP
H H

Fig. 4 — Chroma signal at
cathode of first color IF

Fig. 7 — Chroma input to R-Y

Fig. 8 (A) — Oscillator signal
at cathode of 6LES (B) — 3.58

8. With Fig. 8A showing the 3.58-
MHz signal at the cathode of the
6LES8 and 8B illustrating the same
signal at the control gird.

The burst pulse which is used to
ring the crystal circuit is shown in
Fig. 9. This signal locks the oscilla-
tor on a frequency which is at a

85 V PP

Fig. 10 — (A) — B-Y output at
blue CRT grid

(B) — G-Y signal at green grid

MHz signal at control grid

1.1V PP 14V PP
H H

Fig. 5 — Cathode follower

output

Fig. 6 — Chroma input to B-Y
section of demodulator

20v PP 105V PP
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155V PP

H

(C) — R-Y waveform appearing
at red grid

Fig. 9 — Burst pulse used to
ring oscillator circuit

phase of 270deg compared to the
sync signal.

The next waveforms shown are
very important as they show the
demodulator outputs as viewed at
the CRT grids. The B-Y output is
shown in Fig. 10A, G-Y in 10B
with 10C illustrating R-Y. You will
notice that in a normally operating
sct the sixth bar is at a null point
on the red grid, the seventh bar at
the green grid and the 3rd and Sth
bars at the blue grid.

One should study and learn the
waveform representations of a nor-
mally operating set. When troublc
does exist you will be better able to
analyze a distorted waveform.

In localizing troubles in the os-
cillator-demodulator section of this
set we want to establish some refer-
ence points. First, as in any TV set,
we have the CRT indication.

Lack of color sync, no color with
green background, no color with
normal background and inability to
tunc flesh tones are some of the com-
mon problems caused by a defec-
tive demodulator.

Let’s disable the oscillator by
shorting out pin 3 of the 6LES
and make some observations. First
we notice that the screen lost its
color and also has a green back-
ground.

A scope check of the CRT re-
veals no demodulator ouput at any
of the grids. If we measure the
chroma signal on pin 7 or pin 2
we find that it is absent. The reason
why no chroma appears here is be-
cause the color killer is dependent
on the additional negative voltage
generatcd by the oscillator on a
color transmission. Therefore, when
the oscillator is disabled the color
killer tube begins conducting and
cuts off the second color IF tube.

A normal chroma signal is found
at pin 8 of the 2nd color IF and
the burst pulse at the secondary of
T2 is also normal. These checks lo-
calize the trouble to thc oscillator-
demodulator stage. The next step
is to measure the injection voltage
described earlier. This negative
voltage is measured from pin 9 of
thc 6LE8 to point “B” (Fig. 2).

continued on page 93
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Dig into the new
circuits now and you’'ll find
them easier than

you thought

Transistorized UHF and VHF tuners. Strange
looking units compared to their electron tube
counterparts,
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SERVICING SOLID-STATE

TV CIRCUITS |

B Like color, the influx of transis{
tor TVs into service shops was pre-
dicted long before it became a fact.‘
But now that it is a fact, many
technicians are still holding the ba
— unprepared to render proper
services.

Fortunately, learning what is re-
quired to scrvice transistor sets is
not so tough as learning to service
color scts. Even though the tran
sistor may be an exotic new com-
ponent to you, the circuit functiong
in transistorized cquipment arg
identical to those in clectron tubg
equipment. To make sure techni
cians are on familiar ground, ong
manufacturer has used an clectror
tube type chassis and laid out eac
transistor stage where it would beg
found if the set had tubes. Such
convenient aids won’t last long,
however. If you don’t dig in now
you may find yoursclf losing youi
“tube” customers to the guy dow
the street who “fixes” the transistor
portables.

Similarities

Although the market hasn’t felt
the full impact of transistors, ther¢
are presently many transistor chasr
sis driving large screen console mod!
els. The fact that a transistor chast
sis can be made very small does not
limit its capabilities. [

You will find yourself on familiar
gounds when you see 1st, 2nd an¢
3rd video IF stages, video detectors,
and two video amplificrs, for exr
ample. The sound section is gent
erally similar using similar take off
circuits.

“Support” circuits: AGC, syn
separator, vertical oscillator an
output, AFC and high voltage gen
eration are also present. There’%

nothing unusual about controls
either; most of them are also com-
mon: the normal user-controls plus
AGC, hcight, linearity and width
adjustments.

Differences

Obviously, everything is not the
same. The transistor gives off very
little heat and the transistor chassis
is consequently much cooler. This
is true because no filaments exist.
Becausc of no filaments, consider-
able wiring is eliminated from the
transistor sct. Also, since the trans-
sistor is a threc clement component,
connections to screen grids suppres-
sor grids, etc. are eliminated.

But the transistor is a relatively
low impedance component, it takes
more current to drive each stage.
Consequently, other component val-
ues are quite different. This is prob-
ably onc of the biggest hurdles
technicians will have to jump.

Since the transistor is a low volt-
age component too, B-}, in most
cases, is less than 50v. The usual
exception is the higher voltage re-
quired for video output transistors.
Since the CRT requires consider-
able voltage drive, higher B} is
necessary at this point. Usually,
this voltage is derived from a sep-
arate winding on the flyback sys-
tem.

Common Trouble

Since both transistor and tube-
type TVs have circuits that per-
form similar functions, circuit mal-
functions will be evidenced in a
similar fashion — trouble symp-
toms will be the same. That is, if
the tuner or IF strip is faulty,
there’ll be no sound or picture but
the raster will probably be visible.
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TV CIRCUITS

Lo = _ _ SRR »
Transistorized set (top) and tube type set
(bottom). You can't tell from the front which
is which.
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Chassis layout from one manufacturer follows tube layout of a preceding model. The goal is

to achieve technician-familiarity.

Power transistors are often mounted together
on a common heat sink. Some are insulated
from the sink.

Trouble in the horizontal section
will kill the raster but sound will
still be present.

Such common problems rarely
cause technicians any great diffi-
culty, however. But difficult prob-
lems encountered in tube sets are
not reserved for the tube sets.
Troublesome problems will also be
present with transistorized TV.

We recently encountered a tran-
sistor TV which had a normal pic-
ture but considerable hum and no
audio from the speaker. After con-
siderable lost time troubleshooting,
the problem was pinned to the first
video IF stage transistor. This prob-
lem can be particularly difficult to
solve in transistor TVs since the
voltage levels are exteremely low.
Also, since the sound is even lower
than the video in the first IF,
troubleshooting time can be multi-
plied.

You have all undoubtedly heard
of the long life expected from tran-
sistorized equipment. Too many of
you, however, have probably al-

ready experienced transistor failure
in a relatively new set. These state-
ments appear contradictory or par-
adoxical. But once again, like tube
sets, or other electronic gear (and
even some mechanical gear), fail-
ures frequently appear most often
in relatively new equipment. Once
the set is “broken in,” an indefinite
life can be expected from solid-
state components.

Troubleshooting

The best troubleshooting method
with any TV set is the isolation-
by-reasoning method. In other
words, we first deduce what could
be wrong with the set by observing
the picture or the absence of a pic-
ture; absence of audio or a com-
bination of both. A completely dead
set leads us to the power supply
and no raster would lead us to the
horizontal or high voltage section
or picture tube (and sometimes the
video amplifiers). Using this pro-
cedure, it is frequently possible to
go directly to the stage at fault.
Then, by using logical troubleshoot-
ing procedures, which usually re-
quire a VOM or scope, the defec-
tive component can be isolated.
Most technicians know that the grid
and cathode of an electron tube are
normally operated with a small bias.
If fact, this can be the key to a
problem in a tube stage.

When troubleshooting transistor
circuitry, however, technicians often
become confused as to what bias
to expect on an amplifier stage.
Let’s clear the air on this: The base,
like the grid of a tube, is always
in the middle of the schematic sym-
bol. Therefore in a PNP transistor

ELECTRONIC TECHNICIAN
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Some horizontal systems look foreign in transistor sets. The output transistor generally feed

the yoke directly.

(arrow pointing in), the “N” ele-
ment represents the base. On an
NPN unit the “P” element repre-
sents the base.

Since the base and the emitter
junction is always forward biased
in PNP or NPN circuits, we can
expect to find a negative voltage
on the base with respect to the emit-
ter in PNP transistors. And we can
expect a positive voltage on the base
with respect to the emitter in NPN
transistors. This can easily be re-
membered since the base (being a
“P” in an NPN transistor) takes the
positive lead and the emitter (N)
takes the negative lead. The op-
posite is true for PNP transistors.

The next question would logically
be “how much voltage would I ex-
pect on an NPN transistor if I put
the negative lead on the emitter and
the positive lead on the base?” Be-
ing a little “smart” we might say
“the same amount of voltage as you
expect on a PNP transistor.” And,
in fact, this is true. Regardless of
whether the unit is a PNP or NPN
transistor, the bias is generally the
same. The major difference is that
germanium transistors (the largest
type now in use) generally have
about 0.2v bias. The bias may be
slightly less or as high as 0.5v, but
wider variation should be cause for
immediate investigation. Silicon type
transistors generally have about
0.8v bias. Again, this may vary
from less than 0.5v to as much as
1v.

Most schematics indicate the bias
voltage only by showing the voltage
on the emitter and the base. For
example, the emitter voltage may
be 6.3v and the base 6.5v, or 0.2v
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bias. Simple enough! To determin
the bias, however, it is necessary
to make two measurements, subtract
one from the other, and then decide
if the voltage is the proper polarity.
Additionally, it is sometimes dift
ficult to read a small bias differenc
on one of the higher meter scalesT
There’s no doubt about it: Putting
the meter probes directly between
the base and emitter is the casiest
and most fool-proof way to check
bias. ‘

Signal amplifying transistors —-
those used in transistorized TVs —-
generally draw about lma of cur-
rent. This gives us a convenient
reference to find out how much
current a transistor is drawing. For
example, if the emitter resistor in
a transistor circuit is 1.5K, then wg
expect to measure 1.5v across thg
resistor. Since the base current is pa
small fraction of the total current
drawn, the same theory may be ap'—
plied to resistors in the collector cii-
cuit if the emitter section s
grounded.

Although it is common to find
transistors drawing both more arrjd
less than 1ma current, it is not com-
mon to find them drawing consider-
ably more or considerably less than
Ima. The logic, then, is simple:
whatever the value of the resistar
in the emitted or collector is in K@,
the value should be about the samic
in volts across the resistor. If, for
any reason, the base voltage is
driven closer to the emitter voltage
the transistor will be cut off. Con-
versely, if the base voltage is driven
closer to the collector voltage the
transistor will be driven into satura-
tion and will perhaps be destroyed.

More Oddities

If you look over the schematics
for some of the transistor sets now
on the market, you may be sur-
prised. For example, the horizontal
oscillator-output circuitry in place
of the tube-and-a-half used in elec-
tron tube sets. A typical circuit is
shown above. Here, two tran-
sistors are employed as the oscillator
which feeds a driver transformer.
The driver transformer, in turn,
feeds a driver transistor, which
drives the final horizontal output
transistor through another trans-
former.

Even though the procedure is not
much like a tube set, the functions
are still the same. Interestingly
enough, to simplify matters, the fly-
back’s dual function of impedance
matching and generating a pulse for
the high voltage is partially shat-
tered too. The flyback in the circuit
shown is used only to generate a
high pulse voltage for the 1B3 and
the familiar AGC and blanking
voltages. Since the impedance of the
transistor is quite low, it can drive
the yoke directly.

Noise immunity circuits are not
often found in transistor TV be-
causec the transistor is relatively
noise immune by virtue of its sharp
cutoff characteristics. The sharp
cutoff of the transistor is frequently
employed to clip the sync and
thereby rid the sync circuits of noise
problems.

Forthcoming articles will dig
deeper into the practical problems
involved in understanding, trouble-
shooting and repairing solid-state
TV circuits. B
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Fig. 4—Pi-trap inserted between mike cable
jack and 1st preamp grid.
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Fig. 5—Simple strength meter for measuring
intensity of radar signal.

The '‘Beeps’

Learn how to

N New, sophisticated military ra-
dar equipment piercing our skies
presents new forms of technical dif-
ficulties for service-dealers and tech-
nicians in a number of locations
across the country.

Land-based radar systems are
monstrous in both physical size and
radiated RF power and some instal-
lations will, of necessity, be close to
populated arcas. Radiation from
this equipment may cause inter-
ference within a saturated area (up
to 8 miles, depending on climatic
conditions). But the interference can
be eliminated in most cases.

Radar radiation may cause inter-
ference to radios, both AM and
FM, TV receivers, tape recorders,
electronic organs, record players,
regular and stereo, various kinds of
audio communications equipment,
dictaphone and movie projectors.
Each piece of equipment has one
thing in common — audio ampli-
fiers.

The Problem

Since most of the technical in-
formation is classified, we’ll use a
hypothetical radar system. Say, it’s
emitting a half million watts of
power on a certain high frequency,
with pulse-repeated frequency of
around 400Hz and the “sail” (an-

Fig. 6—Directions of lo-
cating trouble and pro-
ceeding with “fix.’

DIRECTION OF FIX

1

DIRECTION TO LOCATE STAGE

1 =)
&)

.

ACTING AS DETECTOR
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eliminate radar interference

tenna reflector) is rotating at one
revolution every 12scc. This goes on
24 hours a day, serving not only
the military but in many cases, the
Federal Aviation Agency (FAA),
too.

The radar “beep,” a sound that
closely resembles the amplified
zooming of a mosquito, does not
normally pass through the RF cir-
cuits of most electronic ecquipment.
In sterco units, both channels may
be equally affected, or one channel
may respond at a different intensity.

Elementary clectronic principles
tell us that detection can occur be-
tween the grid and cathode of an
audio tube. This is what we must
prevent.,

In audio amplifiers, tone and gain
will be affected if we use capacitors
indiscriminatcly. And we can’t re-
move parts which the design engi-
ncers find essential to proper func-
tioning of the equipment, This
makes it necessary to use suppress-
ing components that do not cause
loss of reproduction quality or am-
plification. We must use small coils
and capacitor combinations.

Solving the Problem

In any amplifier — radio, TV,
stereo, etc. — remove the first am-
plifier or sound limiter tube. If
the beep is still there, lcave the tube
out and proceed to the next stage.
Keep doing this — moving always
toward the output — until the stage
is located where RF detection is tak-
ing place. This is the area where
we begin making the “fix.”

In scries-string circuits, removing
tubes is not practical unless dummy
tubes are used. An alternative is to
shunt a 0.1uf capacitor from plate
to ground of each succeeding stage
until the beep disappears or is radi-
cally reduced.

Since the last stage from which
the beep is removed has been acting

ELECTRONIC TECHNICIAN



Are Here!

if you work in an affected area

as a detector, so have the previous
stages. Beginning with the last af-
fected stage then, we have to apply
suppression measures — working
towards the input — ecxactly the
same to each stage. Four different
ways of eliminating detection are
shown in Fig. 1.

Inserting a small RF choke in the
grid of an audio amplifier will re-
ject RF without deteriorating cir-
cuit functions. If the beep is reduced
but still remains, a similar choke is
placed in the cathode leg. If the
beep is further reduced but is still
audible, put the same value choke
in the plate circuit. This may com-
pletely remove the beep, but may
also introduce low-level motor-boat-
ing. In this particular circuit the
plate choke cannot be used because
it has introduced inter-coupling
feedback with the other two chokes
and causes the stage to oscillate.
Always try a choke in the plate,
however. It often works and com-
pletes the “fix.”

When oscillation develops, re-
move the plate choke and add a
small capacitor across the grid and
cathode (Fig. 1D). The capacitor’s
value should not be less than 25pf
nor more than 100pf. A smaller
capacitor will be ineffective, while
a larger one will change the ampli-
fying level and possibly the tone.
Choke values should remain within
a range of 100 to 1000uh. Opti-
mum value is 500uh. Video peak-
ing coils with values from 400 to
600uh have proven successful in
numerous cases, providing they are
capable of withstanding current
drain of the tube.

If the beep is stubborn, a series-
trap tuned to 222MHz is placed
at the input junction of the grid
RF choke (Fig. 1E). Be sure to re-
move the capacitor which you in-
stalled across the grid and cathode
— it will nullify the series-tuned
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trap. Reactivating each preceding
stage will quickly prove how effec
tive the fix is.

Although it may be against the
service policy of many service-deal
ers and technicians, besides being
inconvenient, this fix should al-
ways be made in the customer’s
home. The reason is simple: thip
is where the beep is troublesomg
and where it predominates. Makin
the fix in the shop may not acco
plish satisfactory results when the
set is returned to the home. Insta
lation of the series-trap will requir
drilling a hole in the chassis for s
cure grounding and availability fo
tuning the slug. To adjust this trap,
a signal generator with modulated
output is required. Feed a 222MHp
signal into the circuit and tune th
trap for minimum output, eith
audibly or with a VI'VM for mini-
mum ac swing in the following stag
or at the finals.

T

T

Flashing On TV Screen

Where thin white flashes appear
on a TV screen, the radar puls
is not entering the tuner or I
stages, but at the video detecto
video amplifier or both.

In modern receivers where tl
video detector is contained insi
an IF can, this trouble rarcly dg-
velops. But sets that do not have
the detector diode, scrics and cou-
pling chokes shielded, can easi
pick up radar interference.

This condition can be eliminat
in two possible ways: If the rg-
ceiver uses a crystal diode, place jt
inside a shield can. If a tube is use
as detcctor — 6AMS, 6U8, etc.
it should be double-shielded
placing a large IF can over the tu
and its original shield and make
sure all chokes and immediate cif-
cuitry are well shielded. The beloxi_—‘
chassis shields can be cut from thi
metal and shaped to fit over the

circuitry — the way it was done in
some older receivers by the manu-
facturer.

If chassis layout makes shielding
impractical or fails to completely
remove radar flashing, insert a se-
ries-tuned trap to create a shorting
path to ground as shown in Fig.
2. This trap is also tuned to
222MHz. In all cases, these traps
must be tuned in the circuit to take
up stray capacitance of surround-
ing circuitry. If changes or repairs
are made in the circuit later, the
trap may have to be retuned for
optimum results.

Portables and table models have
shorter volume, tone, and contrast
leads and hence less radar pickup.
But older sets and many new con-
soles with horizontal chassis have
long leads which may have to be
“over-shiclded” by running them
with coaxial or phono cable, then
wrap them with aluminum foil (if
you cannot find a new shielding
tape which has recently come on
the market) and ground both ends
of the foil (or tape) to cancel out
stray capacitance effect. If the ac
switch is located on or near the tone,
volume or contrast controls, these
leads must be wrapped separately
to prevent them from becoming
counterpoise antennas and injecting
radar into the audio/video lines.
Now wrap bare, tinned wire the full
length of the “foiled” leads (again
if you don’t have commercial type
shielding tape), making them into a
single cable and then bond the wire
at both ends.

Those who handle one or two re-~
ceiver brands that develop this prob-
lem, will find that lengthening or
shortening the volume, tone or con-
trast leads, will reduce radar inter-
ference to a minimum -— often
without inserting suppression com-
ponents. Once a fix is obtained,
measurements can be made which
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will facilitate preparation of future
cables required.

Mike Cable Becomes Antenna

This is a condition which will
prevail in audio communications
systems in saturated areas. Even
with a dead mike, the cable can
become an antenna. To prove this,
remove the cable from the ampli-
fier and note loss or decrease of the
beep. If there’s no beep with the
mike and master gain controls
turned up full, then we have im-
mediately spiked the mike cable
as the culprit.

Many cumbersome and varied
solutions exist for this problem. But
two very simple measures have
been devised. Regardless of the
mike cable length, if it produces
beep in the amplifier, simply cut
off about a foot of the cable and
re-install the connector. Do not cut
off more than a single foot.

If it is impractical to cut the
mike cable, extend it. We accom-
plish this by inserting a pi-trap from
the jack to the grid of the first pre-
amplifier stage as shown in Fig. 4.
This is the same choke and capacitor
arrangement mentioned before. By
using the RF choke in this manner,
we are electronically adding one
foot to the mike cable plus a trap.

This applies to radio and TV con-
soles also. Lengthening the control
cables may accomplish what other-
wise fails. Here, of course, be care-
ful when using the pi-trap. In video
amplifier circuits, you can run into
clipping difficulties.

Fig. 2—Series-tuned traps inserted in both
video detector and video amplifier circuits

A Jocal juke-box distributor was
plagued with radar interference.
Lengthening the leads from the pre-
amp to the main amplifier did the
trick, without moving the amplifiers
from the box. Time: 1 hour for
locating the cause; an hour for cut-
ting and measuring the cable when
proper “zero” wavelength was ob-
tained. Next time that same type of
juke-box shows up elsewhere, a
measured cable will be installed.
Expected total time to complete the
job: approximately 45 minutes.

Simple Field Strength Meter

It may be necessary to determine
the strength of the radar signal un-
der certain circumstances. How to
contruct an  emergency field
strength meter is shown in Fig. 5.
The unit can be thrown together
in two ways: One way is to cut a
piece of 300 twin-lead 26 in. long
and tie the two conductors together
at both ends — thus forming a
3000 folded dipole. One conduc-
tor in the center of this piece is cut
and the lead-in is attached to the
two ends that result. The second
method — preferred for continuous
monitoring — is to cut an aluminum
folded dipole of the same length
and mount on the roof or on a
stand. Both types make a half-wave
3000 folded-dipole antenna. The
aluminum construction allows for
permanent mounting on the roof of
the shop, with the transmission line
brought down and connected to a
100pa meter.

continued on page 94

Fig. 1 (A) — RF choke audio amplifier grid.

(B)—Choke is added to cathode circuit if grid choke

Both are tuned to 222MHz.  does not eliminate interference completely. (C)—Choke
added to plate circuit. (D)—Grid to cathode capacitor.

Fig. 3—Cutting mike cable so radar
wavelength is terminated at “E” will give
zero signal at jack input.

62

In stubborn cases, insert series trap (E)
and tune to 222MHz.

N —

ELECTRONIC TECHNICIAN



G

RCA’s COLOR TV FASTCHECK #1

Loss of color sync?

TRY ADJUSTING THE PLAT

Loss of color sync is often caused by a defective 3.58-Mc/s oscil-
lator. In some receivers, it may also be caused by misadjustment of
the plate coil in the reactance tube control circuit. Next time you
run into this trouble, follow this simple procedure and it may save
you a time-wasting callback.

1. Connect a color-bar generator such as the RCA WR-64B to the
receiver and get the ten-color bar pattern on the picture tube.

2. Short the control grid of the reactance tube to ground.

3. The bars may have bands or blocks of color across them. These
bands are ‘beats’’ resulting from difference between the local
oscillator and transmitted signal frequencies. These colors may
drift diagonally across the bar giving a ‘‘barber pole” effect, or
they may be locked into the bars in blocks of different hues.

4. Slowly adjust the reactance tube plate coil with an alignment tool.
Turn the slug in the direction which reduces the number of color
bands or blocks across the bars.

|
COIL...

eat condition. At zero beat, the bars will display

lors from top to bottom. These colors may be
locked in or they may drift slowly from bar to bar. Remove the
short from the reactance tube grid and re-adjust the plate coil for
solid lock-in of the color bars.

if you can get an exact zero-beat condition, it is an indication that

the oscillator tube is good. If it is necessary to replace the oscillator
tube, be sure to adjust the circuit for zero-beat as shown in step 5.

5, Adjust for a zero-
individual solid

This color TV service hint is the first of a series of service hints from
RCA. For satisfied customers and fewer callbacks, always replace
with ultra-reliable RCA receiving tubes.

RCA ELECTjONIC COMPONENTS AND DEVICES, HARRISON, N.J.

|
The Most Trusted Name in Electronics
()]
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Philco 16QT85 Horizontal Circuits

Horizontal Oscillator and Reactance

Circuit

This is a sine-wave horizontal oscil-
lator (Fig. 1). The frequency is de-
termined mainly by the variable coil
and the capacitors across it. The re-
actance tube also helps to control the
frequency. The reactance tube is
coupled to the cathode of the hori-
zontal oscillator and thus is effectively
in shunt across part of the tuned cir-
cuit. The signal appearing at the plate
of the reactance tube is actually from
the horizontal oscillator.

Note the 100pf capacitor from plate

to grid of the reactance tube. This
feeds back a signal to the reactance
grid which is capacitive, that is, it is
leading the signal at the plate. This
capacitive signal is amplified by the
reactance tube and coupled into the
cathode circuit of the horizontal os-
cillator.

Any change in bias of the reactance
tube will cause a change in the out-
put of the tube which means more or
less of the capacitive current will be
introduced into the cathode circuit of
the horizontal oscillator. An incrcase
in current will lower the frequency of
the oscillator because of the apparent
increase in capacitance. A decrease in
current will increase the frequency
because of the apparent decrease in
capacitance.

The bias of the reactance tube is
controlled by the setting of the hori-
zontal hold control and by any dc volt-

L

7
:'% 047 {nu

Fig. 1—Philco 16QT85 horizontal oscillator and
reactance circuit
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Fig. 2—Horizontal output circuit bias

age which may be introduced by the
phase comparer. This dc voltage will
be positive if the horizontal oscillator
trics to drift higher and negative if it
tries to drift lower.

Horizontal Output Circuit Bias

In addition to the bias developed
by the drive from the horizontal os-
cillator, some bias is developed by
the pulses from a winding on the
HOT. These pulses appear across the
horizontal bias control and the 100K
resistor which is in scries with it,
through the pulse coupling capacitor
(0.0068uf) shown in Fig. 2.

Another winding on the HOT is
used for sampling for the phase com-
parer. This winding is placed in series
with a varistor, which is also in series
with the pulse coupling capacitor. The
pulse from the bias winding will be a
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Fig. 3—Horizontal output transformer circuit
details

All-Transistor Color Bar Generator

Rugged, solid-state Seco 900 puts you on top of the hooming
Color-TV Service Market ... with the finest unit in the field!

Setting new standards in both engineering and design, Seco’s new Model 900 will outper-
form every other color bar generator on the market!* A true precision instrument that offers

; brightest dots and purest color quality, the 900 takes the “guess’ out of color TV-servicing,
makes possible big new profits in the booming color service field!

Only the Seca 900 offers all of these features:

« Single Burst Dots are bright—"rock” solid ... will not move « Purest Color Quality—10
completely different color bars . . . positive graduation from color to color « Single Trace
Horizontal Lines—are bright, sharp , . . begin and end during horizontal retrace « No Blinking
On Cross Hatch—at any intensity level « All Transistor Circuit—for highest reliability and
instant operation with no warm-up « Outstanding Stability—Zener regulated power supply
...crystal controlled oscillators !

*Compare — we'll match
the 900’'s performance
against any color bar
generatorinthe popular
priced field!

SECO ELECTRONICS CORP., 1205-B South Clover Drive, Minneapolis, Minnesota 55420

$12995

Dealer Net
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SECO ELECTYROMCS CORP,
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positive going pulse, while the pulse
from the phase comparer winding will
be negative going. This causes a large,
pulse-voltage difference across the
varistor. With a large voltage across
the varistor its resistance will be low.
The coupling capacitor will charge,
as shown by the broken current path
in Fig. 2, during retrace pulse time.
Because of the low resistance of the
varistor, with pulses present, the
charging time constant is short. The
voltage developed will act as a bias
source for the output grid. During
line time the capacitor discharges, as
shown by the unbroken current path
in Fig. 2, through the 100K resistor
and the bias control. At this time the
varistor has high resistance. The dis-
charge time constant is quite long and
thus maintains the developed fixed
bias for the horizontal output stage.
Any change in output loading of
the horizontal circuits, including the
high voltage, will be reflected as a
change in pulse amplitude. For in-
stance, if the output voltage increases,
the pulse amplitude will increase. This
will cause a reduction of varistor re-
sistance {rom its normal pulse time
value, shorten the charging time con-
stant and allow the coupling capacitor
to charge to a higher value. The bias
developed will then be higher—more

negative. This lowers the output corl-
duction, compensating for the ir-
crease. Of course, if the output ]oa\c]
ing increases the output voltage will
decrease. The bias will then be dg-
creased, causing a compensating ir-
crease in output.

The two oppositely phased pulsgs
are used across the varistor to giveja
greater resultant change to sense
when pulse amplitude changes.

HOT Details

The horizontal output transformer
circuit, shown in Fig. 3 performs ja
number of functions other than the
obvious horizontal sweep, high volf-
age, focus voltage and boost. Several
separate windings are used to couple
out the retrace pulse for use in other
areas of the receiver. Note the phase
comparer winding, horizontal bids
and and burst-killer winding, and the
AGC gate winding.

The AGC gate winding is used fo
supply the positive gating pulse to the
transistor collector. Because of the
relative positions of the gate winding
(with its positive pulse) and the horJi-
zontal phase comparer winding (with
a negative pulse), some interaction
would take place if not corrected.
portion of the negative pulse would
be capacitively coupled into the AGC

|

gate winding and collector load cir-
cuit. This negative pulse would cause
AGC action and therefore prevent a
true zero signal condition. Obviously,
this coupled negative pulse must be
eliminated. A Faraday shield between
the gate and phase comparer windings
reduces the interwinding capacitive
coupling to a low degree. Because the
Faraday shield is not completely cf-
fective, a small capacitor, 20 pf, con-
nects between a positive pulse source
and the gate winding as neutralization
to cancel the remaining negative pulse.

Philco Color CRT Plant

Philco Corp. will spend approxi-
mately $20 million to build and equip
a color television tube manufacturing
plant at Lansdale, Pa., Robert O.
Fickes, president, announces.

Mr. Fickes states that the new
plant will be in operation carly in
1967 and by the end of that year will
be producing color tubes at the rate
of 200,000 yearly. The plant’s even-
tual capacity will be 500,000 tubes a
year.

When fully in operation the facility
will increase employment at the Lans-
dale division by 500 persons. The
division now employs approximately
2300.

1

| Popular low cost tester —complete
with adapter for more than
400 Cathode Ray Picture Tubes!

tests all tubes!

MODEL 88—Tests receiving tubes including novars, nuvistors, newest 10-pin types, ¢compactrons
and magnovals. PLUS: Picture tube adaptor with 12-pin socket fits more than 400|cathode ray
picture tubes including 110° deflection types. Grid Circuit Test, Tube Merit Test and Filament Test
... quickly find cathode emission leaks, shorts, grid emission, gas error, filament cgntinuity and
cathode-to-heater emission. Stationary receiving tube chassis. Complete with speed-indexed setup
data, pin straighteners and 12-pin picture tube socket on 2-foot cable.

Complete picture tube
test—accommodates
new 10-pin sockets!

Model 98 —Spots same tube
faults as Mode! 88 above—
PLUS unit features areplace-
able plug-in chassis to cus-
tomize or update instrument
for newest tube types; built-
in 12-pin picture tube socket;
dial controls that isolate or
transpose tube circuits and
select test current. Grid Cir-
cuit; Cathode Emission; Tube
Merit, and Heater Current
tests for over 2500
types of receiving $g 50
and picture tubes.

Dealer Net

MARCH 1966

Features ‘‘no-set-up”
testing . .. always
up to date!

Mode! 107B—40 prewired
sockets accommodate 63
basic pin arrangements for
testing all modern TV, radio,
industrial and foreign tubes.
Has plug-in chassis wired to
test tubes, circuit by circuit,
Performs Grid Circuit Test,
Dynamic Mutual Conduct-
ance Test and Cathode Emis-
sion Test. Data book pages
covering new tubes mailed
periodically to
all registered $]8950
owners.

Dealer Net

37450

Dealer Net

TESTS
PICTURE
TULOES,

MODFEL 8.
TUBE TESTI

TUBE INDEX str-us DAY*

as7a Waacr ooce W onrs §oa ,‘
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SECD ELECTRONICS CORP.
1205-D So. Clover Dr., Minneapolis, Minn. 55420
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Magnavox Color Service Hints
Power Transformer Hi-line Tap

All 45 Series and T904 Series Mag-
navox color chassis provide a hi-line
tap on the power transformer pri-
mary, to provide for the wide varia-
tion in line voltage which exists in
some areas. Two leads from the hot
side of the primary are connected to
a terminal strip with solderless con-
nectors. One of the terminals on the

strip is connected to the hot side of
the ac line, the other is blank. Under
normal line voltage conditions (108 to
128v) the black and red lead should
be connected to the ac line terminals.
Under “high line” conditions the
black and white lead should be con-
nected to the line. In either case the
unused lead must be connected to the
blank terminal.

Voltage Regulator Tube - 6BK4

The voltage regulator tube, type
6BK4, normally has an internal con-
nection between the cathode (pin 1)
and pin 3 and pin 3 was used in pro-
duction for the cathode connection. It

ll P YOUR DAY
(AND HERS)

WITH KINGS MEN
AFTER SHAVE AND
MEN’S COLOGNE

You get them FREE with Perma-Power Britener
Packs — Masculine, refreshing, and luxurious
Kings Men will brace your skin and your spirits!
You'll see it at fine men'’s toiletry counters; but a
generous bottle is Perma-Power’s gift to you when
you buy a convenient Vu-Brite or Tu-Brite pack.
(Who says Christmas comes just once a year?)

VU-BRITES —Brighten TV pictures with the
world’'s best-selling Britener! Your choice of
Kings Men Cofogne or After-Shave Free with
either twelve-pack—series or parallel—at the
special $9.95 price.

TU-BRITES—If the base is right, the boost is
right...and you can be sure the price is right!
4 assorted Tu-Brites (usually $2.25 each dealer
net) for only $8.95...plus the Kings Men as
our gift!

PERMA-POWER COMPANY

5740 North Tripp Avenue « Chicago. lllinois 60646
Phone: (Area 312) 539-7171

u;brlt

ap 1% amseait

... for more details circle 36 on postcard

has been recently found that at least
one manufacturer’s 6BK4’s do not
have this internal connection. If a
tube of this type is used, no high
voltage regulation would exist.

A jumper wire is now being con-
nected between pins 1 and 3 in pro-
duction to prevent this possibility.

Motorola TS908 Service Experience
A 0.01uf capacitor was added
across the color indicator light and
resistor R923 (82K) was changed to
180K in the Motorola TS908 chassis.
Adding this capacitor and resistor re-
vised the circuitry so that it became a
relaxation oscillator at approximately
1kHz. This change caused the color
indicator light to burn continuously
without any tendency to flicker.

On some sets, the 1kHz oscillation
may be coupled capacitively from the
light leads through the 12-pin plug
on the chassis to the grid lead of the
audio output tube. This can result in
an audible note at low volume level
when the color indicator light is on,

To eliminate this 1kHz note in the
audio, it is only necessary to remove
the 0.01uf capacitor. The capacitor is
located on the 2-lug terminal strip on
the UHF tuner mounting bracket. Re-
moving this capacitor may cause the
bulb to flicker. Reversing the neon
bulb leads may cure the flicker, if not,
polarizing the neon bulb will cure the
flicker in most sets,

The neon bulb can be polarized in
the following manner: Connect a
7.5K, 4w resistor to the right side
(white wire) of the 2-lug terminal
strip that feeds the neon bulb and
ground. This will cause the neon bulb
to fire. Allow the bulb to remain
fired for not more than 10 sec.

In chassis coded TS908E08 and
later, resistor R923 (150K) was physi-
cally moved from the 2nd color IF
coil, T902, to the 2-lug terminal strip
on the UHF tuner mounting bracket.
Re-locating the resistor serves to iso-
late the lead wire running through the
12-pin chassis plug and reduces the
danger of coupling the 1kHz note to
the audio output tube.

ELECTRONIC TECHNICIAN



HOW MUCH WOULD YOU LOSE iF BURGlf\RS STRUhCK TONIGHT ?

TECHNICAL INFORMATION

The RADAR SENTRY ALARM is
a complete U.H.F. Doppler Ra-
dar System which saturates the
entire protected area with invis-
ible r.f. microwaves. It provides
complete wall to wall—floor to
ceiling protection for an area of
up to 5,000 square feet. Without
human movement in the pro-
tected area, the microwave sig-
nal remains stable. Any human
movement (operation is unaf-
fected by rodents and small ani-
mals)in the area causes the dop-
pler signal to change frequency
approximately 2 to 4 cps. An
ultra-stable low frequency de-
tector senses this small fre-
quency change, amplifies it and
triggers the police type siren—
which is heard up to a half mile
away.

In addition, the RADAR SEN-
TRY ALARM's protection can be
extended to other areas with the
use of the following optional ac-
cessories:

« remote detectors for extending
coverage to over 10,000 sq. ft.

« rate of rise fire detector U.L.
approved for 2,500 sq. ft. of
coverage each (no limit on the
number of remote detectors
that can be used)

« hold-up alarm

= central station or police station
transmitter and receiver (used
with a leased telephone line)

* relay unit for activating house
lights

- battery operated horn or bell
which sounds in the event of:
powerline failure; equipment
malfunction or tampering

MARCH 1966

Cash? Color Sets? Stereos? Portt
ables? Consoles? Tubes? Test Equipt
ment?

Add it up. What's the total? . . |
$1,000.00? . $5,000.00? . . |
$10,000.00? . . . more?

Can you afford a loss like that?

Can you afford to be out of worl
for two or three weeks because your
test equipment was stolen?  Of
smashed? Because if a burglar isnit
satisfied with your haul . . . he'll
smash everything in sight.

And don’t count on insurance tb
cover your losses . . . At best, you'|l
get only partial restitution . . . and
nothing for all the time you lose.

When will your time come?

We hope . . . never.

Install a “RADAR SENTRY ALARM”
security system . . .

And we know never!

But there’s another reason why yqu
should install “RADAR SENTRJY
ALARM” in your business. Before yau
know it you'll be installing them jll
over town. Because everyone needs
protection. Of the more than 100 mil-
lion buildings . . . stores, offices, fat-
tories, schools, churches and homes

. only a small percentage are pro-
tected by an effective security system.

RADAR SENTRY ALARM

PR I
»
©000000000000000000000000

You can sell them! And you don't
have to be a super salesman either.
For hundreds of electronics profes-
sionals like yourself are selling them

. all across the country. All you
have to do is demonstrate it. It sells
itself. A glance at the technical in-
formation shows why. |t's the most
unique, effective and advanced secur-
ity system available.

Here is a list of just some customers
who are protected by RADAR SENTRY
ALARMS: U.S. Government; U.S. Air
Force; Detroit Board of Education;
Catholic Diocese of North Caroling
and Detroit; Hundreds of Businesses,
homes and factories.

You, too, can protect your posses-
sions and property . . . the same way
you earn them . . . ELECTRONICALLY

. with a “RADAR SENTRY ALARM”.
And at the same time expand your
business in a totally new area that
yields high profits.

Don’t wait.

Write today for complete details.

RADAR SENTRY ALARMS
BY DAY . PROFITS
BY NIGHT . .. PROTECTION

essessescesesssssstessssesssesescssssesesess

Mail to:
24003 Harper Ave., St. Clair Shores, Michigan 48080

RADAR DEVICES MANUFACTURING CORP.

—:f Please tell me how | can protect and

expand my business with Radar Sentry
Alarm. | understand there is no obliga-
tion.

Address

t?ity_.__

State & Code_____
.. . for more details circle 39 on postcard
67



VIVM
A VTVM, which comes-with fully
assembled single ac/dc/ohms probe, is

200

announced. It has a 0.5vdc range and
also provides P-P ac measurements.
Precise.

Tape Recorder 201

A portable 4-track stereo tape re-
corder, with detachable speakers is
introduced. The model 880 includes a
solid state, 10w stereo power ampli-
fier with headphone jack. The two-way

detachable speaker systems contain
5in. woofers and 2in. tweeters with
clectrical crossover. Viking of Min-
neapolis.

Control Panel 202

A line of power control panels for
standard relay racks and other appli-
cations is announced. The 904 serics
of rack mount units provides four
‘U’ ground outlets on the back of the
panel in addition to two on the front.

e S——
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The boxes also have an on/off switch,
pilot light and choice of fuse or push-
to-reset circuit breaker. The power
control panels have UL-approved com-

ponents and are rated at 15amp,
130v continuous duty. Waber.
Electron Tube Voltmeter 203

A VIVM (ETVM) which has a dc
range of 1500v is introduced. Specifi-
ations are: ac ranges: O to 1.5, 5, 15,
50, 150, 500, 1500v; P-P ranges:
0-4, 14, 40, 140, 400, 1400, 4000v;
output ranges (dbm): 20db to 465
db, (0db = | mw across 6000Q); input
impedance: 1.4M shunted by 30pf;

> e
I ’
on_ e

\]
i { L )
-

ac-onm3

frequency response (*=5%) 30Hz to
500kHz; dc ranges; 0-1.5, 5, 15, 50,
150, 500, 1500v with input impedance
11M shunted by 2pf =2% resistance
ranges: 0-1K, 10K, 100K, 1M, 10M,
100M, 1000M =3%. Mercury.

Signal Generator 204

A sinewave generator with constant
P-P amplitude over its entire fre-
quency range is announced. Fre-
quency range of the Type 191 is con-
tinuously variable from 0.35MHz to
100MHz in 7 ranges. A 50kHz rcfer-
ence output is also available. When
the output is terminated in 50Q, the
selected frequency is within =2% of
the indicated reading on a 170deg arc
scale, the manufacturer says. Output
amplitude is in three ranges: S5mv to
50mv  (*=5%), 50mv to 500mv
(+=4%), and 0.5v to 5v (=3%). Ten
calibrated steps on each range are di-
rect reading from a front-panel con-

FOR MORE INFORMATION CIRCLE NEW PRODUCT NUMBERS ON POSTCARD INSIDE LAST COVER.

trol when the output is terminated in
50Q. Unterminated output is twice
the terminated value. The output is
continuously variable, uncalibrated,
between steps and to 10% over the

top cnd of cach range. Measures
8 x 6Y2 x 15%. Tektronix.
Mobile Radios 205

A series of several FM mobile two-
way radios for cars and trucks is in-
troduced. The radios can be used by
businesses and governmental agen-
cies. The unit can be mounted up front

under the dash. back in the trunk, or
elsewhere in the vehicle — either level,
slanted or on its side. The equipment
is4x 12V x 12% . G-E.

Two-Way Radio 206

An all-transistor two-way radio
transceiver designed to usc the un-
crowded, 3w business and industrial
frequencies set aside for lower power

introduced. A 25-

equipment is
50MHz, 3w AM unit, the Messcnger
“333” provides communications for
shorter ranges and is interchangeable
for base station, mobile or field pack
use. E. F. Johnson.

ELECTRONIC TECHNICIAN



Why areRCA _ }
abeating? - . .;
=Y

P oA 2 ;f

For fewer service headaches
--Space Age dependability.

They won't come loose.Won't
short circuit.Won't go haywire.
Th t’s why they’re the curcunts
of he Space Age. <% @
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Give your CB mobile
antenna sales this

PROFESSIONAL
“SPRING”
TUNE-UP!

Only 46" short

equally suitable
for deck, cowl or
roof mount.

“SUPER
MAGGIE
MOBILE"

(every high-powered
combination you can think of)

antenna
specialists co.

12435 Euclid Ave., Cleveland. Ohio 44106
see your A/S rep for details!

VIl 4

_A71 T.M. Stripes of Quality”’
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TV Lamp/Clock 207

A combination TV lamp and nu-
meral clock is introduced. The time is
read directly with seconds also appear-

ing on the face. An independent light
functions as a TV lamp or the clock
can be used as a night light in bedroom
or nursery. Pennwood Numechron.

Flat Cable 208

A flat cable with a foam adhesive
backing is announced. The vinyl foam
is designed for gripping on porous or

sand-finished walls and surfaces. The
No. 550 cable is a 22-gage stranded
wire cable, available in groups of 2 to
24 conductors. 3M.

CB Walkie-Talkie 209

A nine-transistor entertainment ra-
dio and citizens band two-way radio
is announced. The unit measures 6 x 3
x 1%2 in. A flick of a switch changes
the CB15 from an entertainment unit
to a two-way radio. Transmit and

receive frequency is crystal-con-
trolled, and the frequency, or chan-
nel, may be changed by plugging in
other sets of matched crystals. List
price $59.95. Includes one set of
transmit and receive crystals and a
leather case. Hallicrafters.

Spray Adhesive 210

A clear spray adhesive in an aero-
sol can is announced. Spray adhesive

¥ flammant

/ " omeo coprran
1 \ M/

77 can be used for bonding cloth
speaker covers and adhering tube
placement diagrams to wood or metal
radio and television cabinets. The adhe-
sive is packaged in an aerosol con-
tainer. 3M.

Soldering lIron 211
A pencil style soldering iron is an-
nounced. This 23w iron has a stain-

= O

MARKSMAN
SOLDERING IRON

oy .

Svetags 7 WS Temperetars

less steel barrel and a replaceable cop-
per tip. Weller.

ELECTRONIC TECHNICIAN



Scope Probe 212

A single probe containing demodu-
lation, direct and lo-capacity sections
is announced. Has demodulation sec-
tion for tracing waveforms in RF and
IF stages of TV and radio; direct
section for maximum scope sensitiv-

ity in low frequency testing and low
impedance circuits. Has 10-capa-
city section to trace wave forms in
high impedance circuits, reduce dis-
tortion and frequency discrimination.
Lo-capacity scction provides 10 to 1
attenuation when used with scope hav-
ing input resistance of 1.3M. Far Hills.

CB Transceiver 213

A citizens band transceiver with
18-transistors and 9-diodes is an-
nounced. It has seven panel controls
plus an output/S-meter. A switch
mounted on the squelch control con-

verts the 650 to a public address sys-
tem when used with an external
speaker, With 12vdc and Il5vac
power supplies it measures 334 x 6%
x 9V2 in. Amphenol.

Multi-Tap Transformer 214
A multi-tap constant-voltage trans-
former is announced. The CVR is

available in six models, each provid-
ing a wide range of dc output voltages.
The six ratings available: 40, 75, 150,
225, 300 and 450VA. Sola.
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Whatever yodr replacement need. ..

e
|
i

|
GALL FOR

AEROVOX

CAPACITORS
i

|
Whatever the requirement, tTere is an Aerovox capacitor to sat-
isfy it. Your Aerovox distributor can supply your every need with
a complete line of in-stock capacitors that are designed and

manufactured to meet the highest possible reliability standards.

And when we say “‘A C#OMPLETE LINE" we include:

ELECTROLYTIC CAPACITORS CERAMIC CAPACITORS
Twist-Prong Cans High Voltage

Tubular Temperature Compensating
Miniatures General Purpose Discs
Wax Filled Tubulars
BYPASS CAPACITORS MICA CAPACITORS
Radial & Axial Leads Molded

Dual Dielectric
Straight Mylar

Axial Lead
Dipped Radial Lead

Your local Aerovox distributol’ offers sure, one-stop service for all

capacitor repIaTement. Buy the best—buy Aerovox.

EROVOX 1
AEROVOX CORPORATION

® DISTRIBUTQR DIVISION NEW BEDFORD, MASS.

Technical Leadership % Manufacturing Excellence
. .. for more details circle 10 on postcard
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Heard the great

VIDOR 1s
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VIDOR

FOR

‘vransietavre

NI 30Gvw

“‘VLI&G

Get set, America. Make room for IRC’s high-quality, high-
profit battery...VIDOR! A complete line of transistor and
general purpose batteries. The same fine quality you associate
with British hi-fi, record changers and other products from

Great Britain. Get all the profitable details

from your IRC representative right away. @
Consumer and Distributor Products Division, ®
IRC, Inc., Philadelphia, Pa. 19108.

ELECTRONIC TECHNICIAN
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COMPLETE TUNER
OVERHAUL

ALL MAKES —-ONE PRICE

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)*

Guaranteed Color Alignment—No Addit. Charge

Simply send us the defective tuner complete; include
tubes, shield cover and any damaged parts with mogel
number and complaint. Your tuner will be expertly
overhauled and returned Pvumptly, performance re-
stared, 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

overhaul. As low as $12.95 exchange. (Replacements
are new or rebuilt))

CASTLE

TV TUNER SERVICE, INC.

5713 N. Western Ave., Chicago 45, Illinois
41-92 Vernon Blvd., Long Istand City 1, N.Y.

CANADA:

Castle TV Services, Ltd. . .. Nation-wide service.
For service in Canada write to Chicage or use
reader service card in this magazine.

*Major parts are charged extra in Canada.

. .. for more details circle 19 on postcard
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NEW PRODUCTS

Paging Transmitter 215

A wireless paging transmitter is an-
nounced. The RP25 transmitter used in
conjunction with any number of PM-

10 reccivers

comprises
wireless communication system en-
abling users to instantly contact per-
sonnel within a building or surround-
ing area. Round Hill.

a personal

Microphone 216

A microphone similar in appear-
ance to the “ball” type microphones
often used by TV entertainers is an-
nounced. The microphone is an
ommnidirectional type that picks up
sound from in front, in back and all
around the microphone. It is designed
for reproduction of music and voice

in all gencral-purpose, public-address
installations, as well as theater-stage
and tape recording applications where
pickup of audience noise, loudspeaker
squeal (feedback) or background is
not a problem. Shure.

Horn Tweeter 217
A 20w die-cast horn tweeter is
announced. It has a 1-in. voice coil

with 8Q impedance and Alnico v mag-
netic driver unit. Frequency response
is between 1.5 and 20kHz. Crossover
frequency is 2kHz. Oxford.

IN ELECTRICAL WORK—
IN PAINTING

Goes on in seconds—
dries in minutes!

KRYLON...

AMERICA’S NO. 1 SPRAY PAINT

CLEANE]
oand LUBRICANT
SPRAY

TOUGH, FLEXIBLE
LASTING

L TR
AR, #00s 1ok

.. . for more details circle 28 on postcard
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Why put up
lasting Elmenco
the next time yc
wants your kind

Elmenco dipp

This defective
pacitor came from
a four-month-old TV set.
And you want

to put in another
just like it?

With that kind of call-back? Install a long-
|dp or VDM (high-voltage) capacitor, and
ur service customer calls you, it's because he
of reliability.

ed Mylar®-paper (dp) capacitors last longer

because they're vacuum-dipped for solid impregnation.

They'll hold the

r rating, even at continuous 125° C opera-

tion. Water can’t get in to cause leakage or breakdown

because the cas

ing’s non-porous and moisture-proof.

Elmenco dp dapacitors satisfy the requirements of missile

manufacturers.

And exceed the requirements of all radio

and television manufacturers. That's why you should order
some from your Arco-Elmenco distributor. They're built to

be wired into m

IArco El

A DIVISION OF LORA|
COMMUNITY DR

Iissiles. And priced to be wired into TV sets.
®DUPONT ™™

ctronics

CORPORATION
IVE, GREAT NECK, NEW YORK 11022 TEL. 516 HU 7-0500

... for more details circle 14 on postcard
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Now...a dozen 1ools
| for !IIIZEIIS 0l ]ﬂllS

No. 99PS-50

Really compact, this new nutdriver/
screwdriver set features 12 interchange-
able blades and an amber plastic (UL)
handle. All are contained in a slim,
trim, see-thru plastic case which easily
fits hip pocket. Broad, flat base permits
case to be used as a bench stand.
Ideal for assembly and service wogrk.

7 NUTDRIVERS: 'S \

3/16%, 7/32°, 1/4",
9,32”, 5/16"°11/32"
3/8” hex openings.

2 SLOTTED
SCREWDRIVERS:
3/16™and 9/32" tips.

2 PHILLIPS
SCREWDRIVERS:
#1 and 22 sizes.

EXTENSION BLADE:

Adds 4" reach to
driving blades.

HANDLE:

Shockproof, breakproof. Exclusive, positive
locking device holds blades -firmly for fuen
ing, permits easy removal.

WRITE FOR
CATALOG 162

XCELITE, INC., 14 BANK ST., ORCHARD PARK, N. Y.
Canada: Charles W. Pointon, Ltd., Toronto, Ont.

« . . for more details circle 53 on postcard
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Power Supply 218

A remote power supply that pro-
vides 6amp of regulated 30vac to a
solid state CATV system from either
of two connectors is announced. The
output voltage is regulated to within
1% for power line voltage from 95 to
130vac and to within 2% for load

T |

Vikil\g

& MODEL 5g¢

variations between 2 and 6amp the
manufacturer says. The power sup-
ply has a built-in automatic re-set cir-
cuit breaker. An RF power fiiter pro-
vides a minimum of 60db isolation
between power lines and the RF ter-
minals. A meter permits constant
monitoring of output current. The unit
may be rack, wall or cabinet mounted.
Viking Industries.

Circular Slide Rule 219
A 5-in  dial
circular slide rule
is introduced. The
engraved scales
are molded in
melamine plastic.
In addition to all
the usual scales,
it includes a pair of spiral scales 50
in. long which provide 4-5 figure an-
swers, plus a pair of vector scales. For
normal calculations to 3-4 figures, the
13in. long C, D scales are used.
Where precision is essential, the 50-
in. long spirals are employed to ob-
tain 4-5 figure answers. On the front
are the 13in. C, D scales. CI and CIF
(reciprocals), A & B (square and
square roots), K (cubes), L (logs) and
the trig scales. All are related to the
basic D scale. The trig scales give all
six functions directly, and having sep-
arate sin¢ and tangent scales for smail
angles. The other side includes the
two 50in. spiral C, D scales, each of
which has four turns. A pair of vector
scales obtains directly the third side

of any right triangle with a single set-
ting. Continuous LL and LLO scales
give powers and roots of all numbers
from 0.00005 to 0.990, and from
1.010 to 25000. Those for any other
numbers are readily computed. Boy-
kin.

Blowers 220

A line of single and dual centri-
fugal blowers that provide air deliv-
eries from 10 to 1000cfm for direct
connection mounting in

cabinets,

computers, consoles or systems is an-
nounced. Motor and blower can rotate
to blast in any direction. Motors may
be mounted on right or left side of
blower and are available in clock-
wise or counterclockwise rotations.
McLean.

Sweep Generator 221

A sweep generator, covering the
FM and VHF TV bands from
0.5MHz to 230MHz, is introduced.
The sweep width of the TH200 can
be varied from 0.1MHz to 230MHz,
and the unit provides a leveled out-

0.25vRMS.

than
It has provisions for accepting up to

put of greater

four plug-in solid state, single
frequency (SM) or harmonic (HM)
markers. The unit also has external
marker input capability and can also
be provided with an optional 0-70db
turret attenuator. Texscan.

For more information on these
NEW PRODUCTS
See pages 97 and 98
READERS SERVICE
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successful service shop
beats rising costs

“As every serviceman knows, major T

reparrs represent

an ncreasingly large part of the servicel business and the

P

average time per repair has increased” .. .

says Willard Horne of Horne Radio and Television 1n Evanston, Illinois.

After more than 25 successful years in the service
business, twenty of them in the same location,
Mr. Horne can be considered an authority on
how to keep a business profitable. Mr. Horne
says, ‘‘In order to be successful, our 3-man shop
has to be competitive on the large jobs as well
as the small ones. With the increase in bench time
that we were experiencing and the limitations on
what we could charge, there was a reduction of
profit that had to be stopped. Then we bought
a B&K Model 1076 Television Analyst.”

“Now our customers get the same extra-value
service on the big repairs and the small ones,”
said Mr. Horne. *“We use the Television Analyst
for troubleshooting a wide variety of complaints,”
particularly for those that require touch-up align-

ment, location r{f IF overloads and color con-
vergence. We arq more competitive now that we
use the B&K Television Analyst because we
spend far less time on the jobs that used to be
dogs, with benefits both to the shop and our
customers.” |

% B&IK Model [1076 Television Analyst checks
every stage in g black and white or color TV
receiver. Nine VHF RF channels, 20 to 45 MC
IF, audio, video| syne, bias voltage and AGC
keying pulse are |available. The model 1076 pro-
vides its own sthdard test pattern, white dot,
white line erosshiteh, and color bar pattern slide
transparencies. It includes a blank slide which
can be used for| closed-cireuit-TV display floor
promotion. Its n¢t price is $329.95.

Find out how you will increase your T'V service proﬁts with a B&K
Model 1076. See your distributor or write for Catalog AP 22.

|

B &K MANUFACTURING CO.

DiVISION OF DYMASCAN CORPORATION
1801 W. BELLE PLAINE AVE.: CHICAGO, ILL.60613

Export; Empire Exporters, 123 Grand St., New York 13, U.S.A,

. . for more details circle |7 on postcard
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NEW PRODUCTS .

Junction Box 222

A water- and dirt-tight cast alumi-
num junction box for Y2in. conduit
and armored cable connection is at-
tached to this industrial weatherproof
speaker. A combination bulkhead
mounting plate and adjustable U
bracket adapts SPB3C to any bulk-
head, beam, ceiling and wall surface.
The conduit/armored cable junction
box includes an adaptor plate with

hardware to mount accessory linc
transformers, and the box modifies
during installation to mount a vol-
ume control. Atlas.

CB Transceiver 223

A 12-channel dual conversion 35w
citizens band transceiver is announced.
It provides 12 crystal-controlled
transmit and receive channels and
complete tunable reception of all 23
CB channels. Adjustable squelch and

noise limiter, plus switches for 3.5w
public address use, spotting and Part
15 operation, are all incorporated.
Transistorized dual power supply op-

TRANSISTORS
DIODES
CONTINUITY

o [ 3 %
:
T
wCET
= s

=

tors and diodes, including both small
signal and high power types, and ger-
manium and silicon units. It gives a
positive indication of transistor or
diode condition by a tone signal and
is battery-operated. Workman.

crates from 12vdc and 117vac. Eico.

For more information on these
NEW PRODUCTS
See pages 97 and 98
READERS SERVICE

Transistor Checker 224
A transistor/diode checker designed
for servicing, field engineering, school
and production line applications is in-
troduced. The instrument can be used
to check all types of junction transis-

SERVICE

HERE IS YOUR NEW 1966
STANCOR PART-TO-PART
CROSS REFERENCE
GUIDE

COMPLETE FROM
A......

MONOCHROME AND COLOR are included in the
1966 Stancor Cross Reference Guide. Over 12,000
Manufacturers’ Part Numbers Cross Referenced to
Stancor Standard Replacement Transformers

and Sweep Components.

* With 151 other brands in between.

ASK YOUR DISTRIBUTOR FOR YOUR COPY!

SOLD NATIONALLY THROUGH ELECTRONIC DISTRIBUTORS BY

ELECTRONIC MARKETING DIVISION

3501 W. Addison Street ¢ Chicago, lllinois 60618

80 ELECTRONIC TECHNICIAN



Getthe jump on profitable colorsetrepairs.

Your Sylvania distributor will put your name, your town,

your phone number in TV Guide as many as four times this
year. If you’re the right TV serviceman.

The right TV serviceman—Mr. Right—

" is any Independent Service Dealer who car-

ries the most advanced replacement parts:

our color bright 85™ picture tubes and our

color receiving tubes. He may also carry

competing brands. So he’s in a position to

~ give unbiased opinions on color set repairs.

MARCH 1966

This is what our double-page, full-color localized ads ex-
plain to TV Guide readers. Just see your Sylvania distribu-
tor and the ads will tell all those TV set owners about you.
How about it, Star?

Sylvania Electronic Tube Division, Electronic Compo-
nents Group, Scneca Falls, New York 13148.

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS Grr&E

8l
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VIDEO TAPE RECORDER
HELPS TRAIN SALESMEN

B The American Can Co. is using a video tape
recorder to enable sales and other trainees to see them-
selves, instantly, “as others see them.”

The company’s personnel and industrial rclations
department, in conjunction with its products sales de-
partment, is using a Sony tape recorder in its sales-
trainee program. The equipment is used to record the
trainee’s final test — a sales interview with a real buyer.
The tape is then immediately played back to the trainee,
enabling him to see how he looks and sounds to a
prospective buyer.

“We’ve been more than pleased with the results,”
says Robert S. Shrewsbury, manager of the organization
development and planning group. “The sales trainees
are their own harshest critics when they see the tapes
replayed. They spot instantly where the interview was
weakest, how they might have used a different ap-
proach, even how they might have worn a different tie
for the occasion.”

The record- and play-back unit weighs 75 1b. A
small, 10-Ib camera and a 40-1b TV monitor complete
the highly mobile unit. All the action can be taped
under normal lighting conditions. Total cost of all
components is under $1500.

The training procedure, using the equipment, follows
a set pattern. Each trainee is informed, before the mock
sales interview, that he will be taped and will be al-
lowed to see the tape immediately afterward. The
trainee, who sees the tape by himself, makes a detailed
critique of his performance. Then the instructors, as well
as the buyer who participated in the interview, see the
tape and make formal critiques of the trainee’s actions.
Finally, the tapes of all the trainees are shown for a
group critique.

“We’ve had this unit since early December,” Mr.
Shrewsbury says, “and we feel that it’s already paid
for itself. We plan extensive use of video tape for any
of the many training techniques that involve role play-
ing: interviewing, post-appraisal discussions and other
face-to-face situations.”

Future plans would also include on-the-job taping
of machine and maintenance operations for replay to
apprentice training groups.

The video tapes, which can play a full hour, can
also be duplicated. Mr. Shrewsbury points out that once
enough video tape replayers and monitors are set up
at major points throughout the company’s 139 plants
and facilities, it would be a simple matter to tape a
major policy decision at the company’s New York
headquarters and send duplicate tapes throughout the
country for instant replay. M



FINCO-AXIAL

COLOR-KIT

FINCO-AXIAL
COLOR-KIT,
Model 7512 AB

High performance Indoor and
Outdoor Matching Transformers
convert old.fashioned and inef-
ficient 300 ohm hook-ups to the
new Finco-Axial 75 ohm color
reception system.

List price for complete kit . . .
TONZAE o o s $8.95

7512-A Mast mounted match-
ing transformer . . . list $5.40

7512-B TV Set mounted match-

ing transformer . . . list $4.15 - ______ii! ‘tI!ﬁ!

FINCO-AXIAL |

SHIELDED For the best color TV picture
COLOR CABLE, eliminates color-fade, ghosti. 'g and smearing!

CX Series Improves FM and Stereo, toc!

Highest® quality, 75 ohm swept

coaxial cable (RG 59/U) com- QU'CK, EASY |NSTALLAT|ON

plete with Type F fittings, weath-  ENJOY brilliant ““TV-Studio’ color reception today by changing

. . |
er boot ready for installation. over to the new Finco-Axial Color| Reception System. NOW,
. | . . .
Available in 25, 50, 75 and 100 co!or fade, ghosts and smears arg a thing of.th.e past. me:o~AxnaI
foot lengths. List price . . . $5.55,  Shields color sets against signal I\Pss . . . eliminates outside
$8.65, $11.50 and $14.20. interference and mismatch problems.

Write for Color Brochure # 20-349

THE FINNEY COMPANY 34 WEST INTERSTATE ST[REET, DEPT.110,BEDFORD, OHIO

83
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CEIANNEL-SPANNEBR

6004

FOR TOTAL
RECEPTION!

This beautiful all-band (UHF-VHF-FM) antenna
insures your customers of getting full value for
their antenna dollar. Built with Antennacraft’s
famous automatic hardware and rugged con-
struction, this antenna takes less time and effort to
install than comparable antennas of any other
brand.

The Model 604 is designed for color or black and
white UHF or VHF TV plus FM multiplex reception
and only one lead-in wire is required.

The Model 604 lists for only $24.95. Other models
are available from $17.95 to $59.95 list.

BETTER BUILT FOR BETTER PERFORMANCE

P}TENNACRAF T

Automatic Channel Selector
TVANTENNAS
S
See us at Room 327 — San Francisco

BURLINGTON, I10WA

... for more details circle 12 on postcard
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Journeyman electrician calls
shop for further instructions
while enroute.

S S e 5 e »
Mr. Newton, IlI, reports completion of job to the shop. He requests
new assignments,

Miami Industrial
Ups Efficiency

® An industrial electrical contractor, I. E. Newton,
Jr., of Miami, Fla., is a graduate electrical engineer
with a crew of 14 journeymen electricians. His son,
I. E. Newton, III, is a graduate of Georgia Tech and
heads the company’s power control panel division.

Mr. Newton remembers when Miami was a small
sleepy resort city at the bottom of the Florida Penin-
sula. Today, it sprawls over hundreds of square miles,
has a booming resort-industrial economy and supports
a standing population of approximately 1% million
people.

Some time ago his company decided to confine
work to one segment of the market — industry. But
let’s allow him to tell the story. . . .

Makes Operations Flexibie

“We made the discovery some time ago that we
could improve total operating efficiency by at least
25 percent providing we could set up an effective com-
munications system between the office and the men
in the field. In new industrial work, no phones are
nearby. When an electrician wanted to contact the
office, he had to leave the job and often travel consid-
erable distances before he could locate a public phone.
Office direction was confined to those few periods
during the day when the men would check in. Our
operation became inflexible. A lot of wasted motion
took place. Our problem was clear — either put on
more men and trucks — or find some way to make
our system more productive.

“We called in a local electronics distributor, checked
out their equipment and then installed a 30w business
two-way radio system. Believe me results have been

ELECTRONIC TECHNICIAN
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Mr. Newton, 1ll, calls shop engineer regarding field problem. He orders
necessary electrical materials to complete the job.

Electrical Contractor

With Two-Way Radios

phenomenal! A powerful, clear signal puts me in the
field with my men, instantly. Engineering and layout
problems are solved on the spot; troubleshooters are
routed from one job to the next without costly delays;
material disbursements, procurement and delivery are
now quick, easy and dependable.

“Our day to day use of two-way radio equipment
is in orderly and efficient dispatching. Men call in
immediately after completing a job and they are given
new assignments and instructions. This includes de-
scription of local building codes and procedures to
follow. At the end of cach day’s work, the men radio
in and get assignments for the next day.

Speedy Action

“Our two-way equipment showed its effectiveness
in a particularly significant manner last Aug. 9
when a local processing plant in Miami caught fire
and exploded, One of our radio-operated patrol trucks
was in the area and reported the incident. Specialists
were immediately dispatched to the plant for possible
salvage work and cooperative action with the local fire
department. After investigation, we discovered that the
entire electrical distribution room had been destroyed.

All circuits were out and remote controls, non-
existent. Radio was the only feasible means of com-
municating from the plant to the shop. Because of the
speed with which we were able to attack the job, make
necessary temporary repairs and eliminate hazards, we
saved the company thousands of dollars and more than
two weeks of operational time. All this could not have
been accomplished without two-way radio communica-
tions service.” Photos: Courtesy Pearce-Simpson. W

MARCH 1966
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638

75 OHM, VHF
TV ANTENNA

True 75 ohm antennas that require no matching
balun at the anterma. Only at the set must a balun
be used to match the 300 ohm input of a stand-
ard TV set.

Coaxial cable fitlings are furnished to be used
with RG11/U or RG59/U cable. Wet weather,
salt conditions, ignition noise or the proximity of
metal objects or power lines does not affect the
signal transmitted to the set.

The Model 638 is designed for color or black and
white VHF TV and lists for only $44.95. Other
models are available from $12.95 up.

BETTER BUILT FOR BETTER PERFORMANCE

I‘IJTENNACRAFT

Automatic Channel Selector
TV ANTENNAS
BURLINGTON., 1OWA

g™
See us at Room 327 — San Francisco

.. . for more details circle 13 on postcard
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NEWS OF THE INDUSTRY

Viking Introduces
“Weatherama”

Viking Industries, Hoboken, N.J. is now manufac-
turing and accepting orders on their “Weatherama” that
provides a 24 hours continuous television service of ac-
curate time and weather information for community an-
tenna television systems as well as closed circuit television
systems in hotels, professional buildings, hospitals, transpor-
tation centers, television broadcasting stations and other
locations where prevailing weather conditions and weather
forecasting is of major importance.

The system consists of a television camera that focuses
upon ten gages that report the date, time, rainfall, relative
humidity, an automatic multiple slide projector, wind ve-
locity, wind direction, barometric pressure, temperature
and a weather forecast card slot that can also be used for
limited live action telecasting.

Mark Products
Transfer
Dynascan Corp., Chicago, Ill. announces transfer by
the corporation of its Mark Products Div. to Edward F.
Harris and related interests. The transfer is in exchange for
the Harris interests’ holdings of 230,000 shares of Dynascan
common stock. Edward F. Harris and Joseph H. Fink will
resign from the Dynascan Corp. board of directors.
The acquisition of the shares from the Harris interests
will reduce the number of shares outstanding of Dynascan
Corp. stock from 800,000 to 570,000.

E. F. Johnson
Pays Dividend

E. F. Johnson Co., Waseca, Minn., paid a dividend
of 15 cents a share on January 28, 1966, to shareholders
of record on December 31, 1965.

E. F. Johnson, president of the two-way radio manu-
facturing company, said that although fourth quarter re-
sults are not yet final, earnings for 1965 appear to have
exceeded 1964 by a good margin, and the outlook for
1966 continues to be favorable.

NAB Blackout Survey

A survey conducted for the National Assn. of Broad-
casters among New York City area residents shows that
three out of four persons interviewed were tuned in to
radio during the Northeast power failure and that many
felt radio’s calm and cheerful reports averted panic.
Most of those who listened to radio believed things would
have been a lot worse without it.

The study was conceived by Howard Mandel, NAB
vice president for research, and Sherril Taylor, NAB vice
president for radio, to obtain first hand information about
the role radio played when the lights went out, who was
listening and for how long, and how people felt about
radio’s performance.

It was conducted under Mr. Mandel’s supervision by
Oxtoby-Smith and based on interviews with 494 residents
— 284 women and 210 men — in Manhattan, the Bronx,
Brooklyn, Westchester Queens and Nassau counties.

“The purpose of the NAB study was to assess, as
precisely as possible, the true importance of radio’s role
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in time of stress and emergency. The data we have ob-
tained offers information that can not only help us who
are involved directly in radio but the entire populace in
dealing with similar emergencies,” Mr. Taylor said.

Of those interviewed, 77 percent had listened to radio
at some time during the blackout, mostly on their own
battery-operated transistor radios.

Of those who listened, 28 percent were tuned in by
5:30 p.m. — shortly after the blackout began — and
another 47 percent were listening by 6:00 p.m. Seventy
percent listened for four hours or more and about three
percent listened throughout the night.

Most of them felt things would have been a lot worse
without radio. Many said they would have been frightened
and panicky (29 percent) or concerned or worried (16
percent). Only five percent said the absence of radio
would have made no difference to them.

Almost all of those who listened — 96 percent — felt
that radio did a good job. Many of them — 42 percent
— said radio gave them continuous, complete and immedi-
ate information, while 37 percent believed radio’s calm
and cheerful reports boosted morale and averted panic.

Of those who did not listen to radio, 89 percent said
they would have liked to listen but were unable to do so.
Most of them (62 percent) said they got reports on the
blackout from people who were tuned in.

Columbia Wire
Gets Patent

Columbia Wire and Supply Co. was issued patent num-
ber 3,219,752 recently by the U.S. Government Patent Of-
fice on a Durafoam VHF/UHF television transmission
line. Under terms of the patent office protection, Columbia
Wire and Supply is assured of exclusive manufacturing
and marketing rights for the TV transmission line.

Raytheon
Equipment for Boats

Raytheon marine electronic equipment has been or-
dered for 28 more patrol boats of Maryland’s sea-going
police force. Included in the order for more than $24,-
000 are three radars, four depth sounders, and 28 radio-
telephones.  The electronic aids will be installed by Carl
Breland and Son of Solomons, Md. Type 1900A radars
will be mounted aboard the patrol boats Talbot, Cecil
and Fishing Bay, making a total of five boats radar-
equipped. All boats are in the 40ft class and are used
for law enforcement and search and rescue activities.
The radars will give the patrol boats a detection range of
18 miles under any or all operating conditions.

The type DE718A fathometer depth sounders will be
installed aboard four high speed, twin-screw vessels to
aid in their own navigation and to help detect sunken
vessels and objects to be investigated by the department’s
team of scuba divers.

The 28 RAY 1055 marine radiotelephones will increase
the effectiveness of the patrol fleet by making it possible
for pleasure boatmen, fishermen and operators of com-
mercial vessels to communicate directly with the marine
police for emergency assistance.

The Maryland fleet was created in 1868 to protect
Maryland’s Chesapeake Bay oyster resourccs, the most
productive beds in the nation.

Under the direction of Commander Roy Rafter, the
Marine Police Div. of the Maryland Dept. of Chesa-
peake Affairs patrols 3190 miles of shoreline. The
112 marinc policemen operate 42 large patrol boats of
the inboard engine and cabin cruiser type, 45 shallow-
draft outboard boats, a helicopter and 12 vehicles. They
render emergency aid to some 1400 boatmen annually.
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. HEART RESEARCH
IS PAYING OFF

There is good news for U.S. men in their most pro-
duclive years of life —45 to 64. The overall death
rate from cardiovascular diseases for this group is
down 7% since 1950 due primarily to
® a 52% drop in the death rate from hyperten-
sion and the hearl disease it causes;
e a 24% drop in the death rate from stroke.
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Only the heart attack death rate slows this trend;
it is up 5% for men in the best years of business life.

Your Heart Association is intensifying its pro-
gram of resea~ch, education and community service
in an all-out effort to gain greater control over heart
attack and all other forms of cardiovascular disease
—the 1 U.S. killer. Your contribution is a good
investmen! in your heart and business.

G/VE ...so more will live

HEART §@) FUND
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Take advantage of RCA’s Liberal Tuition Pian. You only pay for
lessons you order; and have no long-term obligations. Licensed by

ways to

increase
your

income

RCA Institutes, Inc. offers these four compre-
hensive home study courses especially de-
signed to help build your income immediately!

COLOR TV add color TV Servic-

ing to your skills with this up-to-
the-minute home training course
and take advantage of the growing
profit potential in this area! Train
under the direction of RCA...ex-
perts in Color TV.

AUTOMATION ELECTRONICS

Trains you for the many applica-
tions of automation electronics in
industry and government including
Photoelectronics, Digital Computer
Techniques, Synchros and Servo-
mechanisms, Automatic Control
Systems, and many more!

TRANSISTORS You get the nec-

essary background for semiconduc-
tor technology inciuding character-
istics of tunnel diodes, rectifiers
and other solid state devices.Tran-
sistor trainer also available.

MOBILE COMMUNICATIONS

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

New York State Education Department. Approved for Veterans.

RCAINSTITUTES,INC.

A Service of Radio Corporation of America
350 West Fourth Street, New York, N.Y. 10014

m W SEND THIS COUPON NOW FOR COMPLETE FREE INFORMATION m mm =

The Most Trusted Name in Electronics

RCA INSTITUTES, INC. Home Study School, Dept. ET-36

350 West Fourth Street, N. Y., N. Y
Without obligation, rush me free information on the following RCA Home Train-
ing Course: COLOR TV

AUTOMATION ELECTRONICS

TRANSISTORS.

10014

MOBILE COMMUNICATIONS

Name Age
Address e
City. Zip.

CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage. No customs. No delay. Send coupon to: RCA Victor Company, Ltd.,
5581 Royalmount Ave.,
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Montreal 9, Quebec.

NEWS OF THE INDUSTRY

Sylvania To Fight
CBS Patent Suit

Sylvania Electric Products states that it will fight a
law suit filed against it by Columbia Broadcasting System,
alleging infringement of two color television picture tube
patents. Merle W. Kremer, senior vice president of the
company’s electronic components group, said “we have
long believed that the key patent involved in the com-
plaint (Patent No. 2,690,518, also known as the ‘Fyler
Patent’) is invalid.”

The company’s reply will be “a complete and general
denial” of the allegations, according to the officer.

Blonder-Tongue
Tests Signal Strength

A fleet of Blonder-Tongue TV antenna research labora-
tory vehicles is currently cruising the country helping to
test UHF signal strength with particular emphasis on new
UHF stations, and aiding the firm’s dealers in selecting re-
ception equipment suitable for their areas.

Product manager Jerry Balash said one such test was
completed in Birmingham, Ala., where the company repre-
sentatives worked in cooperation with Channel 42.

Each lab on wheels is designed to demonstrate UHF/
VHF/FM reception techniques and to test the signal
strength of stations broadcasting in its vicinity.

Equipment on the vehicles consists of a 50ft antenna
tower, a rotor and the company’s complete amplifier
and accessory line. The tower can be raised and lowered
to duplicate reception conditions in any area.

P. R. Mallory and Co. Earnings

P. R. Mallory & Co. announces that 1965 sales ex-
ceeded $100 million for the first time and that earnings
were at record levels, up 32 percent from the previous
year.

G. Barron Mallory, president of the firm said sales
for the 12 months ended last December 31 totalled $107,-
332,432, a 13 percent increase over the $95,025,568 of
the previous year.

Mr. Mallory said 1965 earnings came to $6,227,991,
or $3.23 per share, a $1,517,880 increase over the $4,-
710,111, or $2.45 per share of the previous year. He
said the company’s backlog at December 31 amounted to
$23,167,000, a $9,518,000, or 70 percent increase over
the same date a year earlier.

Transistor Radios
in NY Offices

Portable transistor radios have become permanent
desk accessories in many business offices in New York City
according to a survey by Admiral Corp. Approximately
75 percent of business offices queried said that transistor
radios were on someone’s desk. Nearly 66 percent of the
radios were there to stay, while the balance were taken
home at night or on weekends. Fully 90 percent of the
transistor radios were the personal property of employees,
with the remaining 10 percent purchased by the firm.

Admiral’s researchers also discovered that 58 percent of
the portable radios had either been purchased or brought
into the office following last November’s power blackout.

ELECTRONIC TECHNICIAN



No accurate measurement of the time the radios were
played was possible, but all those interviewed said that
they tuned in periodically to hear the latest developments
in the January transit strike. The other major use for
transistor radios appeared to be listening to astronaut
launchings, other major news and the weather.

James C. Keefe Joins Stral
James C. Keefe, Jr. has joined the staff of Stral Ad-

vertising Co., 520 North Michigan Ave., Chicago, as ac-
count executive. His appointment is announced by Harold
M. Stral, president of the agency.

Mr. Keefe comes to Stral Advertising from Maremont
Corporation, where he was advertising supervisor. He had
previously been regional advertising manager for Motor
Age magazine, and advertising manager of the Automotive
Division, Dayco Corp.

A graduate of Xavier University, Cincinnati, Ohio,
Mr. Keefe resides in the Old Town area of Chicago.

Zenith Advertising

Program
Zenith Sales Corp. has appropriated more than $4,000,-

000 for its first quarter, 1966, advertising program. The
amount is 60 percent greater than that of the same period
a year ago.

The program calls for a substantial step-up in local
level newspaper advertising, continued use of advertising
on all three major TV networks with week-after-week
participations in full color on top-rated prime night-time
shows and a powerful ad schedule in the nation’s leading
magazines.

Savannah CATV
System Sold

The Savannah (Ga.) TV Cable Co. has been added to
the growing list of CATV systems managed by American
Cable Television, Inc., announces Donaid R. Atwell, ACT
president. The system, managed by John V. Burke of Sa-
vannah, brings nine channels into subscribers’ homes along
50 miles of coaxial cable.

In making the announcement, Mr. Atwell said plans
call for additional equipment to serve the entire city of
Savannah. The purchase, by Bruce Merrill, chairman of
the board, brings to 35 the number of systems managed
by ACT.

CATV Now Under FCC Jurisdiction

The FCC has assumed regulation of the entire com-
munity antenna television industry (CATV). In asserting
regulatory power over all 1609 or so systems the FCC
extends rules which previously applied only to systems
which were served by microwave.

While asscrting this power, the FCC removed the 15
day before and after restriction on duplication of pro-
graming. That is, now the system operator must only
delete the program of a distant station if the same pro-
gram is being carried on the same day by a local station.
If the local station does not carry the telecast in color and
the distant station does, then the CATV operator need
not blackout the program. The abolishment of the non-
duplication rule frees the CATV industry of the regula-
tion they most feared.

The FCC also moved for tighter control of CATV in
the larger cities. FCC approval is now required for sys-
tems seeking to operate in the top 100 television markets.
Hearings will be conducted to determine what effect the
CATV system will have on existing TV stations.
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it's here! most advanced
color TV test instrument
ever developed

e OBSOLETES ALL OTHERS
e ELIMINATES ALL GUESSWORK

A sensational new color generator with 4 major Lectrotech exclusives

... plus all of the time-proven standard features . in one compact,
portable unit. For the first time. you can install and service color TV
completely, accurately and faster! Here are the facts:

EXCLUSIVE—COLOR VECTORSCOPE—Until now, available only
in $1500 testers designed for broadcast. Accurately measures
color demodulation to check R-Y and B-Y plus all 10 color
bars for color phase angies and amplitude, A must for
total color and those hard to get skin tones.

EXCLUSIVE —SELF-CALIBRATING — Adjust timing circuit with-
out the use of external test equipment. No need to return
unit to a factory for adjustment.

EXCLUSIVE—DIAL-A-LINE — Now, you can adjust horizontal line
to any width desired from 1 to 4 lines wide.

EXCLUSIVE—SOLID STATE RELIABILITY — Only two tubes are
u;ed in combination with fully transistorized diode-rectifier
circuit.

the V7 produces all Crosshatch, Dots, Vertical only, Hori-
zontal only and Keyed Rainbow Patterns. RF at channels
3, 4 or 5. Video Output {Pos. and Neg. adjustable) for signal
injection trouble-shooting. Red-Blue-Green Gun Killer. All
transistor and timer circuits are voltage regulated to operate
under wide voltage ranges. Lightweight, compact

— only 8%” x 7%2" x 12%". Net.................. 189.50

PLUS—

ONE YEAR WARRANTY

For the full story on the V7, write for complete catalog or
see your distributor.

Complete color bar generator with all the features
of the Lectrotech V7 except the Vectorscope. Only
99.50

See your distributor or write Dept. ET-3

LECTROTECH., INC.

1221 W. DEVON AVE. - CHICAGO, ILLINOIS 60626

... for more details circle 29 on postcard
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Resistance Decades 300

Literaturc describes a series of seven
individual miniature boxes in resistance
ranges of 0.1-0.9, 1-9, 10-90, 100-900,
1000-9000, 10-90K and 100-900K.
One ohm step selection is accomplished
by inserting a banana plug into the
proper multiplier value marked by
a front panel hole. Clarostat.

Chemicals 301

Literature, form 112064, describes
a linc of service aids: plastic repair
kits, cleaners, quick-freeze component
coolers and other items. Rawn,

Plug-In Relays 302

Bulletin 114 describes a line of
plug-in relays for industrial control
applications. Full specifications are in-
cluded. Ward Leonard.

Digital Meter 363

This 6-page brochure, form DMS-
1065, describes the DMS3200 digital
measuring system. It describes a pre-
cision electronic measuring instrument
that displays readings in digital form
instead of the difficult-to-read moving

pointer meter display. The unit con-
sists of a main frame and a number
ol accessory plug-ins which include
dc and ac voltmeter, counter, fre-
quency meter, ohmmeter, capacity and

current meters, multimeter, ratio me-
ter and others. Hickok.
Communications Switches 304

A 12-page catalog describes 23
types of hermetically sealed coaxial
switches, including complete mechani-
cal and electrical specifications, photos
and outline drawings. Also includes
an ordering guide and details on volt-
ages, RF connectors and power termi-
nations. Electronic Specialty.

Switching Relays 305

This data-sheet describes a line of
five low-level switching relays for in-
dustrial and instrumentation applica-
tions. Includes slow and high-speed
crystal-can types. Clare.

Industrial Capacitors 306

A 53-page catalog lists a line of
capacitors and resistors designed for
industrial applications. Included arc
clectrolytics, paper, film, metallized
film, subminiatures, MIL types, ce-
ramics and micas. Decade boxes, fil-
ters and resistors are also listed. Aero-
VOX.

"TORQUE WRENCH’ MANUAL | ﬂlﬂﬂﬂ'ﬂ[ﬂ |

MINIATURE PRECISION #1%
RESISTANCE DECADE BOX 2y

Seven miniature 1% resistance decades
available in values from *0.1-0.9, 1-9, 10-90,
100-900, 1000-9000, 10K-90K and 100K-900K.
Selection of desired decade steps accom-
plished by insertion of banana plug into
proper receptacle. Individual or multiple
Claro-Dec units can be flush mounted or
breadboard mounted with equal ease. Units
may be ganged by sliding the molded-in-
tongue-and-groove together, and electrically
series connected with a supplied wire jumper.

The Model 260 Claro-Dec effectively reduces prototype costs by providing
a permanent bank of precision resistors, eliminating necessity for purchase
of small quantity prototype precision resistor orders that are both expensive

SENT
UPON REQUEST

(50N QUAL/T}’@/LL/NOIS

Manufacturers of over 85% of
the torque wrenches used in industry

Test Instruments 307

An 8-page booklet describes ac and
dc current measuring instruments and
an ac/dc voltmeter. Columbia.

Antenna Rotors 308

An 8-page bulletin, 252-8P, tells
what you need to know about antenna
rotor systems. Oriented toward color,
FM/sterco and UHF. Describes motor
housings, motors, gears, bearings and
hardware. CDE.

Tapes and Connectors 309

A folder describes eight different
specialized electrical tapes, a number
of electrical connectors, splicing Kits,
insulating resins, sealers, splicing
sleeves, cable clips and mounting
plates. 3M.

Dynamic Microphones 310
A line of dynamic microphones —
low and high impedance are de-
scribed in this folder. Includes slim
case styling, table-stand or lavaliers
and learning-lab models. Sonotone.

Crystal Oscillators 311

This 4-page folder describes a line
of solid-state crystal oscillators rang-
ing from 1Hz to 100MHz, oven and
non-oven types. Gives complete spe-
cifications. Hill.

in money and time.

. for more details circle 48 on postcard
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Model 260

Used whenever accurate steps of resistance values between .1 and 900K
are required—either pre-determined or by

“closing-in”. |deal for labs,
experimenters, hobbyists,
schools, technicians.
Available as sets or indi-
vidual units from Clarostat
Distributors throughout
the nation. Write for de-
tails and name of your
nearest local distributor.

*This value is only
+5% tolerance

i C I._A ROSTAT

CLAROSTAT MFG. CO,, INC., DOVER, NEW HAMPSHIRE, U.S.A.

. for more details circle 21 on postcard
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Every time Si Costa
replaces a picture tube,
he makes a friend.

Si can't atford 1o have people get sore at him. So when a picture
tube goes on the blink, he plays itsmart. He recommends

and uses Philco Starbright 20,/20. Si's found that Philco parts
mean no costly caltbacks. That's why he sticks with Philco
parts almost all the way.

In fact, Si figures that it really doesn’t pay to use anything
less than Philco quality and dependability. Anything less only
means extra trouble for his customer. Which could mean
extra troubtle for him.

And what's more, 99 times out of 100, when
he needs a part, he finds it right at his Philco
Distributor’s. The hundredth time his part
is shipped to him in 24 hours or less throuzh
Philco's Fmergency Lifeline Service.
That's some service.

Philco’s Tech Data Service keeps
Si up to the second on how to service
Philco’s new products. And he gets
all the facts faster, fuller and at a lower
cost than any other service.

Add 1o this a complete accident
insurance plan for his men and
himself, and you can see that St Costa
is a mighty happy man. You can be,
too. Talk to your Philco Parts Distributor,
or contact Parts & Service Department,
Philco Corporation, Tioga & “C” Streets,
Philadelphia, Pa. 19134

PHILCO

A SUBSIDIARY OF %\rd_/féo&ﬂ‘%omm%

... for more details circle 37 on posteard
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ETV Antennas 312

Catalog 1500 describes a line of
ETV antennas for the 2.5 to 2.69GHz
band. Includes reguiar parabolics, cy-
lindrical parabolics and omnidirec-
tional types. Also includes specifica-
tions. Taco.

Test Instruments 313

A 16-page bulletin, No. 2072, lists
and describes a broad line of test in-
struments for service-dealers and tech-
nicians working in TV-radio, Hi Fi,
communications and industrial elec-
tronics service and maintenance. In-
formation is also given on a number
of accessories which are offered for
use with the various types of test
equipment. Simpson.

Alarm System 314

How to protect a business against
the hazards of vandalism and burglary
is described in this 4-page folder. It
describes an anti-intrusion alarm sys-
tem now employed to protect numer-
ous retail establishments, government
installations, private homes and indus-

trial and commercial facilities. It func-
tions on an invisible radar pattern
which, if invaded, sets off a powerful
alarm. Pinkerton.

Screwdriver Sets 315

This bulletin describes two types
of drivers used on “scrulox” square
recess screws. Xcelite.

Electronic Kits 316

This 108 page catalog illustrates a
line of electronic kits. Stereo compo-
nents, amateur equipment, marine elec-
tronics, test and lab instruments, color
TV and electronic organs are among
the items contained in the catalog.
Heath.

. . . OSCILLOSCOPE

continued from page 53

priced lab scopes use plug-in pre-
amplifiers to achieve wideband
sensitivity.

If you have any doubts about
your scope in the area of wideband
vertical amplifier response, you can
check it with a relatively inexpen-
sive squarewave generator. A forth-

coming article will deal with this
subject in greater detail.

Horizontal Amplifier
Specifications

As we already know, our scope
must also have a good horizontal
sweep circuit. A linear time-base
oscillator or generator, usually a
relaxation-type, multivibrator or
blocking oscillator saw-tooth gen-
erator, is used. We are faced here
with a number of considerations not
included in manufacturers specifi-
cations.

The horizontal time-base oscil-
lator/amplifier and secondary cir-
cuits will be covered in the next
article of this series. B

VIDEO TAPE RECORDERS . . .

continued from page 51

heads (Sce Fig. 1) are being used in
video tape recorders in the medium-
and lower-priced arecas.

Because fixed type heads pres-
ently appear to offer the greatest

Reach for
Trusty 4

92

THE

Draw the new high-style 44, pardner, for
a high-output omnidirectional PA micro-
phone that always hits the mark. Great for
PA use of every kind . . . even those tough-
on-mikes places like high schools, baseball
parks and rodeos. Recessed grill and cycolac
case shrug off hard knocks that would bust up
a grizzly. So mosey on down to your Turner dis-
3 tributor’'s, and see the Turner 44 Dynamic. It's as
{ pretty as a spotted calf. List Price $45. Free literature
~— check reader service card.

MICROPHONE COMPANY
918 17th Street N.E.
Cedar Rapids, lowa

In Canada: Tri-Tel Associates, Ltd.

Export: Ad Auriema, Inc., 85 Broad Street, New York, N.Y. 1ooy

. . . for more details circle 50 on postcard
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possibilities for dcveloping lower
priced equipment, new techniques
have been developed (by II'T and
others) to increase the bandwidth
by various methods, including
two-, four-, and up to 10-track re-
cording which will make it possible
to reduce tape speeds to a relatively
slow 120ips or less. Other methods,
including electron-bcam  scanning
with high speed switching are also
being investigated. Other rescarch
efforts will no doubt be made to
reducc tape speeds still further and
obtain frcquency responscs ranging
from 1 to 4MHz.

No one can accurately predict
the year when video tape recorders
will become another mass volume
consumer item. Color TV lay prac-
tically dormant for years before it
began to move significantly. De-
pending on many factors, the video
tape recorder can begin to move
within the next few years — or it
can sleep like color TV for the next
decade or longer. This does not ap-
pear likely, however, under normal
national cconomic conditions and
we propose that you keep an eye
trained on developments. We plan
to keep you informed as usual. M

You and Color TV . . .

continued from page 56

It should be about —3v and in
this case it measures less than —1lv,
telling us that the oscillator is not
operating. Voltage and resistance
measurcments arc then made to
pinpoint the trouble.

Next, we remove the chroma in-
formation from the B-Y portion of
the tube by disconnecting the lcad
from pin 7. All the blue informa-
tion disappcars from the screen. We
again check the CRT grids with
the scope and find that the red
and green outputs arc normal but
there’s no signal at the blue grid.
A scope check of G3 of the B-Y sec-
tion will reveal the absence of
chroma information. The demodu-
lator itself is not at fault. The scope
can be used to trace the chroma sig-
nal and locate the source of trouble.

Opening the secondary of T2
results in all magenta colored bars
with a normal background. Some
ringing is visible in the background.
The scope will reveal the absence of
the burst pulses. The ground rcturn
of the crystal is also broken so the

if
you want to
take a good look

at what's
really going on

INVESTIGATE
THE S & A LINE

(—or, buy an S & A Antenna yourself!
There's a pretty bright picture
both profit and pleasure-wise.)

PAT. PENDING

MODEL PW
UHF-VHF-FM COLOR
ANTENNA

Passive Wave combined with the best fea-
tures of Log Periodic construction produce
this new antenna unequalied in overall opera-
tion. See UNF—VHF and Colorcasts as they
are transmitted. Enjoy FM listening at its
finest.

The wave guide element system in combina-
tion with frequency independent drive effects
a new breakthrough in a high gain channel
2 thru 83 antenna. The UHF section has a
dual function in that it provides director
action at the VHF high band frequencies in
addition to wave guide control at UHF fre-
quencies,

4 models as low as $24.95 list.

Write for literature. All inquiries
given prompt attention.

SEA Floetromies Ine.

Manufacturers of the TARGET ANTENNA
204 West Florence Street « Phone 419-693-0528 : Toledo, Ohio 43605
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AUTOMOTIVE
SPEAKERS

-

No ... it isn’t new math . . . it's
Oxford’s Multi-lmpedance Automo-
tive Speaker that makes one dollar
do the work of three in your speaker
inventory. This one speaker will re-
place original units with impedance
of 10, 20 or 40 ohms. You're never
“out-of-stock’’ on the right imped-
ance as long as you have one Ox-
ford Multi Impedance automotive
speaker on the sheif. And, you don't
have money tied-up in extra inven-
tory either. It's a money-saver . . .
money-maker . . . and top performer
in every respect.

Oxford is one of the major manu-
facturers of original equipment
speakers for the automotive indus-
try. The skill and care that goes
into these OEM components is al-
ways present in Oxford replacement
speakers. For the finest in automo-
tive speaker replacements, write for
the Oxford Automotive Speaker
catalog today!

OXFORD /rransoucer
COMPANY A Division of
Oxford Electric Corporation

3911 S. Michigan Ave.
Chicago, lll. 60653
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WIRE & SUPPLY CO.

mission
lines
that have
set new
performance
standards
for the industry

For VHF and UHF television trans-
mission nothing quite measures
up to the high performance stand-
ards of Durafoam and new Super
Durafoam. Backed by a 15 year
unconditional guarantee, you
know they have to be good to
merit such recognition.

Each stranded conductor is en-
cased in a tube of cellular poly-
ethylene for lowest signal loss.
This construction is, in turn,
covered with heavy black poly-
ethylene insulation that gives
maximum protection against de-
terioration caused by moisture,
chemicals, salt air, and sunlight
as well as normal aging.

Both products are constantly test-
ed and re-tested to assure top
quality performance when they go
to work for you. Impedance of
cable is 290 ohms. Attenuation
per 100 feet is 1.04 DB at 100
MC, 3.5 DB at 500 MC and 4.5
DB at 900 MC. Cable width is
410-in.

Available on 500 and 1,000 ft.
spools and in 50, 75 and 100
foot coils with factory attached
terminals on one end. You'll be
delighted with the flexibility and
workability of this line.

Write for samples and literature.
Over 8 Million Feet Already
Providing Highly
Satisfactory Performance

Pat. No, 3219752

2850 IRVING PARK ROAD
CHICAGO 18, ILLINOIS

o’
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oscillator is operating off frequency
causing the previously mentioned
condition.

If we open the primary of T2,
the color sync is lost. Here again
thc absence of the burst signal at
the sccondary of T2 indicates the
problem lies in some sync stage
ahcad of the demodulator.

Misalignment of the demodulator
stage can also cause weak or com-
plete loss of sync. If this is sus-
pected, you should then realign the
demodulator circuit completely.

Once again, some of the demodu-
lator problems you may encounter
will be: No color with a green back-
ground likely to be caused by a dead
oscillator. A quick check of the os-
cillator injection voltage, which
should be —3vdc, will tell you if the
oscillator is operating properly. This
problem could also be caused by the
oscillator operating off frequency.
Alignment should always be checked
when the injection voltage varics too
far from the —3v value.

Total absence of color is usually
caused by a defective color amplifier
stage prior to the demodulator.
Tuner and IF problems could also
cause total loss of color.

If all colors are present but you
are unable to tune flesh tones, then
check demodulator.

If you have color on the screen
but not all colors are being repro-
duced, the chroma inputs to the de-
modulator tube should be checked
with a scope and the dc voltages on
the tube should also be checked. W

‘BEEPS” .

continued from page 62

Varying degrees of beep intensity
are created by climatic conditions,
clouds, ground moisture content
or the radar can bc operating on
one of three different modes, giving
various power densities. Knowing
these variations can be of great help
to technicians who receive calls to
remove the beep from a receiver.
By glancing at the density meter on
the wall, the technician knows in-
stantly if today is a good day to
go out. If the radar signal is low,
explain to the customer that it would
be advisable to wait for better con-
ditions and that the call will be
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madec when the signal is back to
normal. Most customers will follow
your advice and wait.

To make this emergency field
strength meter, insert a pair of
IN54A diodes (any germanium di-
ode with a high front-to-back ratio
will do), mounted in reversc to
polarize the transmission line. Add
a 0.1uf capacitor across the linc
for filtering and time delay. Atten-
uation is through a pair of 100K
1/2w resistors. If mounted outside
the shop, these small components
should be weatherproofed. They
can be mounted inside the shop but
the shorter the line to the detection
diodes and filter, the better.

The transmission line can be con-
nected to VIVM or permanently in-
stalled to a microammeter and the
radar beeps measured in voltage
for day to day monitoring.

Since the radar scan rate is one
revolution per 12sec, this frequency
will energize the meter at the same
frequency. If the meter reads 10
most of the time, then a lower read-
ing indicates lowered power density
for that period of time. Any other
fluctuations are extraneous noise,
not radar beeps. Rotating spced is
not classified, but even so, it can
quickly be determined by timing it

with the sccond hand of a watch. ]

To determine points of radar ra-
diation entry into an audio empli-
fier, disconnect all input lines —
pull tubes, ctc., until all traces
of radar beep disappear. When rc-
moving covers from audio com-
munications amplifiers, note how
much the interference increascs.
The covers may later completely re-
move all traces of the beep.

Locating the first affected stages,
working from the input to speaker
is a must. (See Fig. 6.)

All choke-capacitors must be kept
within Y8in. of socket connections.
Long lead-dress will defeat the pur-
pose by becoming tiny radar an-
tennas. This will make for tight
work, but cssential to the problem.

A 100 percent beep reduction is
not mneccessary since normal vol-
ume levels in a home or audio sys-
tem may drown out any trace of the
beep. Church organs and electronic
chimes are an example. Cascs have
arisen where the beep enters an clec-
tronic organ through the multiplier
circuits during the striking of notes
but when no music is being played
the mstrument remains in a fixed
condition! The experts arc waiting
for someone to come up with an
answer to this one. B
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RCA ali-new, rare-earth Hi-Lite Color Picture Tubes
are being stocked by smart dealers who are ready
tor the replacement color picture tube business.

why?

Hi-Lite’s rare-earth phosphors provide picture
brightness unsurpassed in the color TV industry.
Natural color reproduction. Great black-and-white
pictures, too! RCA’s Hi-Lite Color Picture Tube Line

is here. Now! Available in 19-inch and 25-inch
rectangulars and 21-inch round tube types.

What about you? Are you ready for color?

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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