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Chuck Gravina
just learned how to

plan his profits
the easy way.

It wasn't hard at all. Chuck took advantage of the all -new expanded Philco
Tech -Data Sc Business Management Service. He received all the facts in the mail,
liked what he read, subscribed and received Philco's Profit Planning kit free.

The kit contains a 24 -page guide on profit planning, plus an accurate,
easy -to -use profit calculator. Philco designed it especially for service -businessmen
like you. You get practical, usable information that can help you make
your business more profitable.

And Chuck's subscription means a wealth of factory -accurate new product
manuals - mailed directly to him. So you'll know about the new products
before they reach the retailers. You'll get monthly information on business
management and customer relations. And, of course, you'll receive a full year's
subscription to your Philco Service Businessman's magazine.

Chuck Gravina knew a good program when he saw it. And he subscribed.
How about you? Shouldn't you subscribe right now and start planning your own
profits for 1966? Philco is mailing all the details to thousands of
service -businessmen right now. Watch your mail for all the information. And if
you'd like any additional facts, talk to your Philco Distributor or contact
Parts & Service Department, Philco Corporation, Tioga & -C" Streets,
Philadelphia, Pa. 19134.

PH I LCO
A SUBSIDIARY Of 4.11,raottrr4 rilhamy,

... for more details circle 48 on postcard
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The cover
gives you the
whole story.

The United Delco box tells you for
sure you're getting a replacement
radio part of the same high quality
as the original.

And it tells you who authored it,
too. Namely, Delco Radio.

So, if you'd like to hang on to your
reputation and customer goodwill,
just ask yourself this next time you
order transistors:

Do they come individually packed
in a distinctive box? (Bushel buying
is for potatoes, not transistors.)

Dcicea

A Product of General Motor.

Do they carry an easy -to -read,
can't -make -a -goof number?

Are the numbers-and the transis-
tors-grouped in such a way that
you can service more car radios
with fewer parts?

Is there a good chance that the
parts are original equipment on
nearly half of the car radios on the
road?

Delco Radio transistors are all of
these, and you can get them from
your United Delco supplier. He
handles the most widely advertised,
merchandised and recognized

00
cd

peAco,adic
164

ONE DS501
TRAIGISIOR, 11.P. Auoo

CARTON PART NO.
1221TOR

name in the parts business-United
Delco.

That's how your customers know a
good part when they see it.

United 11
Dole co

DELCO RADIO, Div. of General Motors, Kokomo, Ind.

. for more details circle 24 on postcard
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FROM

DMS-3200 Digital Measuring System

DMS-3200 Main Frame $320
(shown with DP -100)

DP -100
DC Voltmeter
Plug-in

$175

DP -150
1 MC Counter
Plug-in

DP -170
Ohmmeter
Plug-in

$240

DP -200
Capacity
Meter
Plug-in

$240

HIGHLIGHT FEATURES

3 -digit Biquinary Tube Read-out
Plug-in Flexibility
All -electronic
Fully -transistorized
Modular Design
Fully Field-tested
Automatic Polarity Indication
Automatic Decimal Point Indication

AS A DIGITAL DC VOLTMETER (DP100 Plug-in)

Range 0.1 millivolts to 1000 volts
Accuracy ±0.1% FS, ±0.1% of reading
True integrating voltmeter design
10 megohms input impedance at all times

AS A DIGITAL 1 MC COUNTER (DP150 Plug-in)

±0.005% accuracy: Resolution 1 part in 107
(Overrange capability with sector read-out
permits 3 -digit display to be equivalent of a
7 -digit instrument)

Frequency measurement range 0.1 cps to 1 me
Period measurement range 0.1 ms to 999 sec-
onds

AS A DIGITAL OHMMETER (DP170 Plug-in)

Range 0.01 ohm to 1,000 megohms
Accuracy ±0.1% FS, ±0.2% of reading

AS A DIGITAL CAPACITY METER (DP200 Plug-in)

Range 1.0 picofarad to 10,000 microfarads
Accuracy ±0.1% FS, ±0.2% of reading

The DMS-3200 is designed for rugged industrial
and laboratory applications. By utilizing a de-
sign which has the optimum combination of
accuracy capability and number of digit display,
the DMS-3200 meets the general purpose mea-
surement needs of industry for reliable, pre-
cision digital measurement equipment in the
$400-$500 price range.

THE HICKOK ELECTRICAL INSTRUMENT CO,  10523 Dupont Avenue  Cleveland, Ohio 44108
... for more details circle 33 on postcard
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DURAFOAM

Suprrn-ew
DURAFOAM

OoEM
e

the
TV

trans-
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

WIRE & SUPPLY CO.
2850 IRVING PARK ROAD

CHICAGO 18, ILLINOIS

... for more details circle 22 on postcard
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JLEDITOR.a'S
It MEMO

The 'Die-Hards'

More than a year ago in this column
(November 1964) we lauded The
Federal Communications Commis-
sion's efforts to preserve the Citizens
Radio Service which was fast becom-
ing a "giant hobbyist party line." We
believed that "proper regulations
would help CB radio grow and become
one of the important sales and service
sectors in the two-way communica-
tions market."

New FCC regulations have been in
effect now for some time. But a sub-
stantial group who hold CB licenses
are still carrying on with their "hobby -
talk" on CB channels and in various
news-stand publications. CB equip-
ment is being used and promoted as
a substitute for amateur radio equip-
ment-avoiding and ignoring "ham"
licensing responsibilities and violating
laws of the land.

Not too long ago, for example, we
heard a TV -radio shop manager try-
ing to get a message through to one

of his trucks. He was repeatedly jam-
med by a group of other stations who,
ostensibly, were "rehearsing" in a Civil
Defense "net." The "act" was an ob-
vions subterfuge to carry on clan-
destine hobby -talk.

But what is even worse, these
pseudo -amateurs are being spurred on
and encouraged by some CB equip-
ment manufacturers and distributors,
who still push CB equipment to hob-
byists in various ways. They continue,
in effect, to promote the idea in the
minds of these hobbyists and prospec-
tive hobby -type buyers that CB equip-
ment can be used in place of "ham"
radio equipment-sans license respon-
sibilities.

It is now time for the FCC to begin
using its well -organized facilities to
police and crack down on CB license
holders who are continuing to clutter
up CB spectrum -space while the com-
munications efforts of the legitimate
license holder-private-citizen, busi-
ness, industrial and emergency-com-
munications-are being jammed and
interfered with in many areas of the
country.

It is time to smoke the pseudo-am-
ateurs-the "die-hards"-out of CB
into the open. Let them study and get
ham licenses. In the legitimate amateur
fraternity they separate the men from
the boys.

Engineered for CERTIFIED performance!

C -P COLLINEAR

ROOF -TOP VEHICULAR

ANTENNAS

FREQUENCY RANGE:
406-420-450-470 MC*

3.5 db
Omni-
directional
Gain

*Exact frequency band must be specified

CAT. NO. 381-509-3.5 db Gain Roof -Top Antenna series con-
sists of two 17-7 PH spring tempered stainless steel radiating
elements separated by a phasing coil. It operates as an end fed
collinear array producing 3.5 db omnidirectional gain. A base as-
sembly is included for mounting.
CAT. NO. 380-509 is a Cat. No. 381-509 supplied with 15 feet of
RG-58A/U cable and a UHF male connector.
Models available without C -P base mounting assembly for GE or
Motorola Roof -top Whip Bases. Write for literature.

Rerifea/
rial`h

MARLBORO. NEW JERSEY - Tel. 201.462-1880
LOS ANGELES, CALIF. -Tel. 213-2451143

... for more details circle 23 on postcard
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Courier gives you the
most powerful sales -clincher
in the CB business:

a 10 year
factory
guarantee!

Nothing's more potent in closing a sale than a strong
guarantee by the manufacturer. And now Courier gives you
the strongest guarantee in the CB world: 10 full years on
any Courier CB transistorized radio-the TR-6 at $129 and
the TR-23S at $169. Both complete with microphone and a
long list of attractive features.

Even without its ten year guarantee, the Courier line's
low prices would be enough to ring the Anvil Chorus on the

6 channels
COURIER TR-6

$129

23 channels
COURIER TR-23S

$169

cash register. But Courier goes even farther-with limited
dealerships to protect your mark-up. Courier's CB line is no
football.

So if you're interested in a CB line with profit, with a
sales -clinching manufacturer's guarantee, quality and
features, find out about a Courier CB dealership. Fill in and
mail the coupon. It may be the best thing you've ever done
with a five -cent stamp.

Dept. ET -61

.4..401 @, ail
re electronics communications inc.

56 Hamilton Avenue, White Plains, N.Y.

Yes! I'd like to know more about Courier's transistorized
CB line with the 10 year guarantee, and dealership
opportunities.

Name -

Firm

Address

City County State

"TT T4-477111z1717(7.177N
... for more details circle 25 on postcard
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Now-
a "Scanner"

for 25-50 mcs

 Rotate beam electronically, instantaneou y.

No mechanical rotor.

 Omni -directional position for monitoring.-

 Min. 6 db gain (ref. drooping ground plane),
18 db f -to -b ratio in beam mode.

 Stress -designed for 100 m.p.h. winds.

 Power rating: 500 watts.

 Every unit individually tuned to exact freq.
Each receives system checkout.

PROFESSIONAL

SCaNNeP
pat. pend.

electronic, sector -phased

omni-beam antennas

the antenna
specialists co.
Div. of Anzac Industries, Inc.
12435 Euclid Ave.,
Cleveland, Ohio 44106

Export Div.,
64-14 Woodside Ave.,
Woodside, N.Y. 11377

TOI TO THE EDITOR

Hot Box-Cold Room
You've probably heard this one

before but here's what happened to
us. We took a Philco console chassis
to the shop for repair. Since the owner
and his wife both worked, no one
was at home during the day. We gave
them a small portable to use during
the time we had the console. Next day
the owner called and said "the port-
able works fine but when we use it
the house gets cold." Now here was a
switch! We thought that we had heard
everything. But we decided to check.
We found that the customer was cor-
rect. The Portable had been placed on
top of the console cabinet which had
been pushed back near the wall.
Being a hot little tin box, the portable
put out plenty of heat - right under
the wall thermostat of the furnace.
The cure? We separated the TV from
the thermostat and the furnace worked
fine too.

WILLARD W. WAITE
Wellington, Ohio

Sony Transistorized TV
This may save some technicians a

headache. This small Sony portable
TV, Model 5-303W, showed picture
fading out after it had been on for
awhile but the sound never varied.
All controls appeared to work properly
when the video disappeared. A good
video signal showed on the scope on
both sides of the 10µf capacitor cou-
pling into the 2SC15 video output
transistor. The 0.2µf capacitor cou-
pling to the CRT from the transistor
collector was disconnected at one end
and a scope check at the collector
showed that the signal polarity was
the same here as on the transistor
base and very weak. The 0.1µ,f capaci-
tor was reconnected and the lights
were turned off in the shop. A very
weak negative picture could be ob-
served on the screen. A series of
voltage checks to ground was next
made at the transistor base, collector
and emitter. These were all low, with
the collector voltage showing the
greatest drop from normal values. All
resistors in the circuit checked within
tolerance. A new transistor was sub-
stituted but no change took place so
the original was replaced. The capaci-
tor across the 33 11 emitter resistor
couldn't make this much difference
in signal, so I gave attention next to
the 100pf capacitor in series with the
500 D contrast control. This capacitor
showed no leakage on the RX1 ohm-

meter scale but on the RX100 scale
it showed shorted. When it was re-
placed the picture came in fine.

M. G. GOLDBERG
St. Paul, Minn.

More On Precision Apparatus
Tell Howard Williams, who asked

for Precision Apparatus's address, not
to waste his time writing this com-
pany. Nearly a year ago I sent them
my VOM to be repaired and after a
reasonable time, when the VOM
didn't arrive, I wrote them a letter
inquiring about its repair. The letter
was not answered and several more
letters were not answered either. In
fact, after a year, I have given up
hope of recovering my VOM.

Julio BELLBER
New York, N.Y.

 I sent a check for $3 to Precision
Apparatus, the check was cashed but
I never received the information.

CLARENCE A. VEALE
Hazleton, Pa.

 We have received many letters from
readers and from other sources stat-
ing they could not obtain service from
Precision Apparatus Co., Inc., for-
merly of 70-31 84th Street, Glendale
27, N.Y. and that the company was
no longer doing business as usual.
This company was reported in 1964
and early 1965 as being located at
819 King Street, Woodmere, L.I.,
N.Y. It was once listed in catalogs
and purchasing guides either as an
associate or subsidiary of Paco Elec-
tronics Co., Inc. or Pactronics but
was not listed in the 1965 Radio Elec-
tronic Master. A recent report, which
we believe to be reliable, indicates
that the company is presently in busi-
ness at 80-00 Cooper Avenue, Glen-
dale, L.I., N.Y. We do not know to
what extent. In the meantime we sug-
gest that readers who have received
no replies to letters sent to this com-
pany inquiring about service or who
sent checks for service and received
no service (although checks were
cashed) and those who sent test in-
struments for repair without receiving
back the instruments, once again at-
tempt to obtain normal service from
this company. If this fails, please no-
tify ELECTRONIC TECHNICIAN
immediately giving all details. FLASH:
A last minute press release received
here says that the test instrument busi-
ness of Precision Apparatus has been
purchased by B&K Manufacturing
Co., a division of Dynascan Corp.
Under these circumstances it may be
advisable to wait for the fog to clear
up and then try to get satisfaction
from the new owners.-Ed.

... for more details circle I I on postcard
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ZWEITE SOLDERING AIDS...
the revolutionary new connectors

that make QUICK work of parts replacement!

Nine times
actual size

WIRE + FLUX + SOLDER, ALL in One!
The 3 -in -1 KWIKETTE is not just another wire
spring connector ... Copperweld 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 "inaccessible" 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!

A SNIP LEAD...
it's quick!

*Trademark

B SLIP ON KWIKETTE...
it's quick!

APPLY HEAT...

7! 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 electrolytics, 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! SPRAGUE®

THE MARK OF RELIABILITY
WORLD'S LARGEST MANUFACTURER OF CAPACITORS

JANUARY 1966
. for more details circle 56 on postcard
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A Service Dealer -Marketing Program
Part II (Conclusion)

 A previous article (ELECTRONIC
TECHNICIAN, November 1965, page
90) analyzed the question of mar-
keting as the science of running a
business. This included realistic
goals, budgeting and the break-even
point, organization, the service mix,
advertising and sales promotion.
Advertising was discussed from the

viewpoint of its role in the service
business. The amount spent on ad-
vertising is usually limited, how-
ever. This is because the aver-
age service dealer only has limited
promotional funds. In this connec-
tion, efforts should be made to
work with distributors and manu-
facturers in co-op programs. The

THIS GREAT NEW SIGNAL GENERATOR IS A

`MUST' FOR YOUR SHOP.

Model 1500 SIGNAL GENERATOR
You'll use the
Model 1500 day -
in, day -out to
troubleshoot:

V AM, FM and
TRANSISTOR RADIO

J.,' BLACK/WHITE and

COLOR TV

COMMUNICATIONS
and HI-FI EQUIPMENT

$
5NET

SPECIAL FEATURE!
Separate high level audio
output for troubleshooting
Hi-Fi sets and video ampli-
tiers

The imulalttude
s

ant o varied consumr
electronicproducts on the market

today pce ever increasinge
p

demand on your time and servicing

skill ...and makes the need for a fast operating and signal

generator
graters than ever. You'll find the new Modelaccurate1500 Signal

Generaor indisensable in ou eery day work ...A complete high

outputt signal generating
souyrcer isv provided for point -to -Point signal

injection enaling you to check all circuits stage -by -stage and pin-

point
troubleb in minutes. The Model 1500 is

also invaluable as a

marker generator. No longer do you have to rely on your ear for

alinment ... all alignment is achieved with
In addition,

precisio

accguracy ...quickly and without guesswork.
the Model

1500 provides modulated signals with adjustableaccuracy than any oother
control. The Mdel

1500 offers more versatility, range and
signal generator in its price class.

Slightly higher in the West

SPECIFICATIONS
 Seven overlapping

bands cover all pop-  Operates on 110-120 volt 60 cycle

work ...1
ular frequencies

required in your daily  Line isolated ...safe to operate with

10MC uipment

A panel slide switch enables you to

change the generator output from pure
RF sine wave to 400 cycle AM modu-
lated RF, each with control for adjust-
able output level

 Modulated signals to check RF, IF,

convertor and detector
 An accurate marker generator for

alignment work ...all popular TV and
radio frequencies are identified on the
easy -to -read dial scale

 Separte 400 cycle audio outt ro-

videda to check audio driver,pu aupdio

output and video amplifiers

 Smooth output
attenuator level control

 Permanently attached low -loss co -axial

cable serves all outputs ... no cable
change over necessary

 Insulatd test clips permanently con-
nectede to the chassis for simplicity
and convenience

 Large, easy -to -read precision etched

scale with vernier tuning knob

 Housed in modern metal case
convenient storage compartment

with

TMEIZELL/411 ELECTRONICS CORPORATION
manufacturers of quality electronic products

315 Roslyn Road  Mineola, New York 11501

Allocate money for adver-
tising on a 'dollars and
cents 'basis

service dealer must also use pro-
motional materials made available
to him by his suppliers. It just does
not make sense for a dealer with a
limited promotional budget to dis-
courage or throw away materials
which have been given to him at
little or no charge. The smart serv-
ice dealer will encourage, and even
ask for, any and all such materials
that his suppliers may have avail-
able.

Here again, we asked for Mr.
Frank Moch's generous cooperation
and wide range of experience in the
service field. We asked him to com-
ment on the role of advertising the
service business, and here are his
remarks:

"On the subject of advertising,
here again a great variation exists.
It appears that direct mail is the
most productive and cost justifiable
means for services."

Mr. Moch's comments make good
sense and tie in perfectly with what
has been said previously. Mailing
pieces are readily available to you
from manufacturers and distribu-
tors. All you need do is pay the
postage. If you are not doing this,
you may not be getting your share
of the service market in your area.
It is entirely possible that in trying
to save pennies, you have lost out
on dollars. Try to re-evaluate your
own advertising program. Remem-
ber, the marketing conscious service
dealer is constantly striving for
ways to bring in new business and
increase profits.

Dollars and Cents Advertising
We will now dig deeper into the

subject of advertising in terms of
dollars and cents. Although no
specific formula can be applied to
all situations, we must outline some
system of determining just how
much to spend on advertising dur-
ing any given period.

We must first realize that adver-
tising is a budgeted expense. We
cannot obtain results by allocating
funds in "scatter-gun" fashion. We
must determine what the objectives
of any given campaign will be and
then allocate funds according to the

Continued on page 90
. . for more details circle 42 on postcard
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Com Eft

TUNER REPAIR
TM° EM

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-

INTUNER SERVICE CORPORATION

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

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

inal specifications. 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 additional charge. No hidden costs.
Too, you get a full, 12 -month warranty against
defective workmanship and parts failure due
to normal usage.

Always send TV make, chassis and Model
number with faulty tuner. Check with your
local distributor for Sarkes Tarzian replace-
ment tuners, parts or repair service. Or, use the
address nearest you for fast, factory -supervised
repair service.

SARKES TARZIAN

TUNER SERVICE DIVISION
537 S. Walnut Street, Bloomington, Indiana

Tel : 812-332-6055

WEST -10654 Magnolia Blvd., N. Hollywood, Calif.
Tel : 213-769-2720

MANUFACTURERS OF TUNERS, SEMICONDUCTORS, AIR TRIMMERS, FM RADIOS, AM -FM RADIOS, AUDIO TAPE and BROADCAST EQUIPMENT
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RCA VICTOR
TV Chassis KCS153-AGC Circuit Description

A

The AGC system used in this chassis consists of a
closed loop made up of the AGC gate, the RF amplifier,
IF amplifiers, 1st video amplifier, and back to the AGC
gate.

The system maintains a constant 1.2v at the emitter
of the first video amplifier over a wide range of signal
inputs. It is a "gated" or keyed AGC system in which an
AGC voltage is developed at horizontal sync time and sus-
tains for the duration of the horizontal scan time. Sync tips
only are utilized to produce the control voltage; the system
is noise immune, and not affected by scene variatiods.

Operation of the AGC circuits is as follows: As signal
increases at the antenna, the output of the first video
amplifier tends to increase. The increased video level is
applied as an input signal to the "AGC gate." The AGC
gate is rendered operative at horizontal sync time by a
30 volt negative pulse from the HV transformer which
is applied to the collector of the AGC gate. At that time
AGC gate amplifies the sync signal which is simultaneously
occurring at the base. A positive AGC voltage is then
developed, and is retained during scan time by the long

5.6K AN BL

6.8K 1099

_L

1st
VIDEO

2nd 3rd

PIX DET'
IF.AND

2.7K

AGC
GATE

+30 3.9K 500 -
4d-Wv--VVVV"--9

WINDING ON HV TRANS.

5 f

560

560

time -constant of the AGC bus. To prevent the collector
to base junction of the AGC transistor from becoming
forward biased by this developed AGC voltage, a diode
is inserted between the AGC gate collector and the AGC
bus. Such a condition would short out the AGC voltage.
The positive AGC voltage so formed is then applied as
forward bias on the RF amplifier transistor. This reduces
the gain of the RF stage.

The RF amplifier then plays a "dual" role - in addi-
tion to its function as an RF amplifier, it amplifies and
inverts the AGC signal delivering it to the base of the
first IF amplifier as reverse bias. This reduces the gain of
the first IF amplifier. In this manner both the RF amplifier
and the first IF amplifier act to reduce the gaid of the
system.

The AGC output is filtered at the output of the AGC
gate and additional filtering is provided at the IF AGC
input.

The time constant of the system is slow enough to
prevent "hang-up" of sync or AGC due to horizontal

5

117510 IM
? AAH It

Lair 8+4-4- 801

being out of sync; and still fast enough to permit AGC ac-
tion on fast fluctuations.

To maintain optimum gain and signal to noise ratio
and to prevent cross -modulation from occuring in the
mixer, the RF amplifier is permitted to give nearly
full gain on weak -to -medium input signals, most of the
control being in the IF amplifier. As the signal gets in-
creasingly stronger, the RF amplifier then assumes more
control.

This is accomplished primarily by the characteristic
of the RF amplifier. Further control over the "crossover"
point is provided for the bias adjustment; this control sets
the minimum gain of the first IF amplifier. This circuit is
regulated by the use of a zener diode and isolated from
the first IF amplifier by another diode.

GENERAL ELECTRIC
TV Chassis DB-Horizontal Oscillator Troubleshooting Procedures

The following procedure may be used by service tech-
nicians to check the sine -wave horizontal oscillator of the
DB chassis while troubleshooting the horizontal -high volt-
age system. It may also be applied to other G -E chassis
incorporating the same type horizontal circuitry.

The partial schematic shows the oscillator circuitry
with numbers identifying areas referred to in the step-
by-step procedure. In actual troubleshooting, the DB (or
other chassis) main -chassis schematic should be used, and
common-sense troubleshooting practices followed; for ex-
ample, in the event of a failure in the horizontal or high -
voltage area, a preliminary visual inspection and a check
of circuit voltages may furdish immediate clues to the
trouble source.

1. Connect a jumper between chassis ground and the
junction of R257 R258. If high voltage becomes operative
as shown by the raster, it can be assumed that the diffi-
culty is in the phase detector or another stage on that side
of the oscillator. In this case, normal troubleshooting prac-
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tices should be applied beginning with the phase detector
output and working back.

2. If the oscillator remains suspect after Step 1, check
dc voltages at the 8LT8 screen (pin 2) and the boost end
of R264. Potential at both points should be approximately
140v without boost. If voltages are in this range, proceed
to step 3. (No voltage at the end of R264 indicates failure
in the damper or flyback circuitry.)
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Engineered for Professional 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 50% with EICO

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

EICO
KITS &WIRED

COLOR TV LA

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-
stant operation. $159.95 wired
only.

3 Three compact portable instruments for shop or home Color TV servicing.
Add one more and you're set for FM-MPX stereo.

Model 369 Sweep/Marker Gener-
ator for easiest, fastest visual
alignment of color or B&W TV and
FM RF and IF circuits. Five sweep
ranges from 3-220mc. Four marker
ranges from 2-225mc. Crystal
marker oscillator. Post injection
of markers. $89.95 kit, $139.95
wired.

New Model 435 Direct -Coupled
Wideband Scope. Top-quality DC-
4.5mc scope with 3" flat -face CRT.
Zener calibrator: Outperforms 5"
scopes three times its size, facili-
tates on -location color TV and
other servicing. $99.95 kit,
$149.95 wired.

wow

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.

New Model 1030 Regulated Power Supply. Speeds
troubleshooting, design work, production line
testing, electronics teaching. Variable bias and
plate sources regulated to 1/3 of 1%; 0.150V
2ma; 0-400V pi 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.

Model 460 Wideband Direct -Coupled 5" Oscil-
loscope. DC-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.

New Model 378 Audio Generator. Near -distortion -
less sine wave generator (<O.1% 20-20,000c)
providing fast, convenient switch -selection of
frequencies from lc to 110kc (Ic steps 1c -100c,
10c steps 100c-lkc, 100c steps 1kc-10kc, lkc
steps 10kc-110kc), 8-pos. 10db/step output
attenuator & fine attenuator. Output meter (41/2"
200ua) with 8 voltage ranges & db scale. $49.95
kit, $69.95 wired.

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

New Model 965 FaradOhm Bridge/Analyzer. "Un-
usually versatile" - Electronics World. 9 -range,
low -voltage capacitance -resistance bridge safely
measures even 1 -volt electrolytics. Metered
bridge balance, leakage test voltage (6 DC VTVM
ranges 1.5-500V), leakage current (11 DC VTAM
ranges 0.15ua-15ma). DC VTVM & VTAM external-
ly usable. $129.95 wired.

New Model 779 Sentinel 23 CB Transceiver. 23 -
channel frequency synthesizer provides crystal -
controlled transmit and receive on all 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.

a

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. Unequaled performance, fea-
ures and appearance. Sensationally priced at
$179.95 kit, $299.95 wired.

FREE 1966 CATALOG
EICO Electronic Instrument Co., Inc.
131-01 39th Ave., Flushing, N.Y. 11352 E7-1

Send me FREE catalog describing the full EICO
line of 200 best buys, and name of nearest
dealer. I'm interested in:
 test equipment  ham radio
 stereo/hi-fi  Citizens Band radio

Name

Address

L City State

JANUARY 1966
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0: 1965 Chonne Master Corp.

The first completely new antenna concept in years...

CHANNEL
ULTRADYNE SERIES

N..

UHF ONLY
or

UHFillrHF 82 CHANNEL
Including FM and FM Stereo

BREAKTHROUGH!
Five new ULTRADYNE CROSS-
FIRE antenna models provide
the first high gain FM and FM
Stereo performance ever at-
tained in an 82 channel TV
antenna. Channel Master's ex-
clusive, patented Tri-Band Di-
rectors make ii possible. All
ULTRADYNE series antennas
feature the famous EPC golden
coating.

Model 0032 U -V Band Splitter included with all 82 channel antennas.

for deep fringe areas for near fringe areas for suburoan areas for metropolitan areas



MASTER®

0-

/lode! 3633G
ULTRADYNE CROSSFIRE

82 channel fringe area
antenna.

ULTRADYNE UHF
broadband antenna

with directors ...
outperforms 16 element Yagis

cut for each channel

--r*NaZi

. 1.114 `41"
",4)7' `11W

ULTRADYNE UHF
broadband antenna

... equivalent to the time -
tested corner reflector.

BREAKTHROUGH!
The amazing electronic ghost -
killing pcwer of Channel
Master's famous Coloray an-
tenna is now combined with
the ULTRADYNE principle to
create an 82 channel antenna
for superb color reception as
well as FM and FM Stereo in
ghost -plagued areas.

ULTRADYNE COLORAY

COLOR AGE
BREAKTHROUGH!
Model for model, new ULTRADYNE CROSS -
FIRES are the highest gain, highest front -to -
back ratio 82 channel antennas ever devel-
oped. Unprecedented acceptance has made
Channel Master Color Crossfires the best-
selling VHF -FM antennas in TV history. Now,
in combination with the ULTRADYNE UHF
antenna, new standards of 82 channel per-
formance are achieved.

BREAKTHROUGH!
Obsoletes so-called log periodic antennas.
ULTRADYNE antennas, employing an entire-
ly new principle, have higher gain than any
log periodic antenna type on the market.

BREAKTHROUGH!
"Built -In" 300 ohm impedence actually
makes the ULTRADYNE function as a length
of 300 ohm transmission line at VHF. This
eliminates the need for an antenna coupler
when the ULTRADYNE is used in conjunction
with any 300 ohm VHF antenna such as
Channel Master's Famous Color Crossfires
(models 3617G, 3610G, 3611G, 3612G,
3613G, 3614G, and 3615G).

BREAKTHROUGH!
Fantastic front -to -back ratios ... over 1 5 : 1
across the entire UHF band.

BREAKTHROUGH!
Unique construction. Two stamped alumi-
num sections make up the entire driven ele-
ment section of the antenna. This means
precise control of dimensions and the
elimination of connection and corrosion
problems.

BREAKTHROUGH!
Three separate United States patents and
two patents pending cover the exclusive de-
sign features of Channel Master's new
ULTRADYNE series. No other antenna line
incorporates such important technical ad-
vances. Yes, from the standpoint of gain,
front -to -back ratio, impedance, construction
simplicity and versatility, no other antenna
comes close to the ULTRADYNE series. No
wonder the entire industry knows that the
truly significant advances in antenna design
traditionally come from...

CHANNEL MASTER ELLENVILLE, NEW YORK

World's Largest Manufacturer of TV/FM Reception Equipment

. for more details circle 19 on postcard



TECHNICAL DIGEST

COMPLETE TUNER

OVERHAUL

ALL MAKES - ONE PRICE

...lib 4 ALL LABOR
AND PARTS
(EXCEPT TUBES
& TRANSISTORS)'

VHF UHF COLOR U -V TRANSISTOR

COLOR TUNERS
GUARANTEED COLOR

ALIGNMENT - NO
ADDITIONAL CHARGE

T.-Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 90 days.
UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
only.
Exact Replacements are available for tuners unfit for over-
haul. As low as $12.95 exchange. (Replacements are new or
rebui It.)
And remember-for over a decade Castle has been the leader
in this specialized field ... your assurance of the best in
TV tuner overhauling.

CASTLE
TV TUNER SERVICE, INC.

MAIN PLANT: 57 13 N. Western Ave., Chicago 45, Illinois

EAST: 41-92 Vernon Blvd., Long Island City 1, N.Y.
CANADA: 136 Main Street, Toronto 13, Ontario

"Major Parts are additional in Canada

3. Using a scope, check at the control grid (pin 9)
for a horizontal -frequency sine -wave indicating that the
oscillator is functioning. If the waveform does not appear,
or appears at considerably smaller amplitude than indicated
on the schematic, troubleshoot the oscillator stage for
possible tube or component failure. If the waveform ap-
pears normal, proceed to Step 4.

4. Connect the scope to the 8LT8 plate (pin 3). If the
scope does not show a trapezoidal waveform of approxi-
mately 100v amplitude, check for a short or open in the
plate circuitry. Otherwise, go on to Step 5.

5. Connect the scope to the driver control grid (pin 9
of the 38HE7). The display and voltage reading should
conform to that obtained at the plate of the 8LT8 in
Step. 4. If not, the coupling capacitor C262 may be at
fault.

If the oscillator is operating and properly driving the
horizontal output stage, a high -voltage failure indicates
trouble - probably a tube or component failure - in
the high voltage area itself.

PHILCO
Stereo Amplifiers N25ST and ND25ST-Field Service Data

When a chassis is being serviced for output transistors
that have been destroyed, the normal procedure would be
to check for defective components in the output circuits in
addition to replacing the defective transistors. Good pro-
cedure would be to make resistance or ohmeter checks
first on a cold chassis. If no defects are shown by this
procedure the next step would be to apply power and
make voltage checks. Should the cause of the defect
be such that it shows up or becomes more evident only
when power is applied, however, then the technician
stands a good chance of destroying the replacement transis-
tors before he has time to locate the cause.

This problem can easily be avoided by using a variable
ac line transformer.

The set should be operated through the variable trans-
former, initially adjusted to zero or minimum line voltage.
With the amplifier turned on, advance the line voltage
to a relatively low potential, approximately 20v.

Although the power supply voltage will be below the
operating point for the set, a B+ voltage will appear across
the output transistors to ground of approximately 8v
depending on the variable transformer setting and circuit
variations. A voltage measurement across each transistor
can then be made. The voltage division should be equal or
very close across each pair of output transistors in the right
and left channels. Thus the collector voltage of transistor
Q7 or Q14, depending on which channel is being meas-
ured, would be 8v. The voltage and currents through the
transistors, however, will be so low that the transistors
would not be damaged by circuit defects.

Then measuring across the remaining transistors in
each channel, collector to ground, a reading of 4v should
be obtained. In other words the voltages are equally di-
vided across each set of transistors indicating normal
operation.

If any variation of the voltage division is noted, the
transistors and circuits should be examined and correc-
tions made before applying full power to the set.

... for more details circle 18 on postcard

32 ELECTRONIC TECHNICIAN



MALLORY Tips for Technicians 121

a)
L.)

Meet a new kind of Capacitor

40-

-30°C -20°C -10°C O'C +10°C +23°C
LOW TEMPERATURE CHARACTERISTICS

Standard MTA Values Available

Case Size Volts WVDC MFD

D 5/16" x 3/4" 3 to 50 60.8

E 3/8" x 3 to 50 175-2C

F 1/2" x 13/4" 3 to 50 600-80

Once in a while something new comes along that
seems almost too good to be true. We've just come
up with one of these. It's the Mallory MTA molded
electrolytic capacitor. And it not only has good
quality and good performance but its price is so low
that it doesn't seem possible it could be made by a
reputable U. S. manufacturer. But it's made by
Mallory in our new Glasgow, Kentucky plant. So you
know you can rely on it for famous Mallory quality.

What makes it unusual is a different kind of con-
struction, worked out by Mallory capacitor special-
ists. Its moisture -proof plastic case is molded in one

piece around the capacitor element. There are no
seals or gaskets. Moisture can't get in, electrolyte
can't leak out-no matter how much mechanical
abuse and thermal cycling you give it.

The result: life, reliability, and temperature stability
are far superior to cardboard case capacitors and
other plastic -case types. Consistently better than
imported types. And even better than many metal
case tubular capacitors which cost one-third more !
Look at the temperature stability test chart, for
instance. This is excellent performance for a low-
cost miniature electrolytic. So good, in fact, that we
have now rated the MTA for -30°C to +85°C.

As for reliability, here are some figures from our
test lab that should reassure anyone who worries
about consistent quality (and who doesn't ?). In over
one million piece -hours of life test at 85°C, there
hasn't been a single failure. At 65°C, we've had only
one failure in 2 million piece -hours.

You'll recognize the MTA by its bright white plastic
ease. Your Mallory distributor has them in stock
for your use in replacement work and in experi-
mental circuits, in handy two -pack blister cards.
Mallory Distributor Products Company, a division
of P. R. Mallory & Co. Inc., P. 0. Box 1558, Indi-
anapolis, Indiana 46206.
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top money maker in
the service business

NEW IMPROVED SENCORE CR133

CRT CHECKER & REJUVENATOR

The new, improved CR133 CRT Checker is designed to
test all present picture tubes - and it's ready for future
tubes too! Two plug-in replaceable cables contain all
sockets required. The compact, 10 lb., CR133 checks CRT
emission, inter -element shorts, control grid cut-off capa-
bilities, gas and expected life. Checks all tubes: conven-
tional B&W, new low drive B&W, round color tubes and
new rectangular color picture tubes. Exclusive variable
G2 Volts from 25 to 325 Volts insures non -obsolescence
when testing newly announced "semi -low" G2 CRT tubes.
New Line Voltage Adjustment insures the most accurate
tests possible. Uses well -filtered DC for all checks to avoid
tube damage and reading errors. Color guns are indi-
vidually tested as recommended by manufacturers. Ex-
clusive automatically controlled rejuvenator applies re-
juvenation (ACR) voltage as required by individual tube
condition; precisely timed to prevent over -rejuvenation or
tube damage. The ACR feature is most useful for color
tube current equalization to insure proper
tracking. Hand -wired and steel -encased for t
protection of meter and panel in truck or 4
shop, the new improved CR133 is only . . .

The famous CR128 CRT Checker and Rejuvenator is similar
to above, but with a three position G2 slide switch and
without Line Voltage Adjustment at $69.95

professional quality - that's the difference!

1\1 CD 1=1
426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS
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We Don't Chase

Knobs Anymore

4 Nancy Torfieft9

 We don't chase lost knobs anymore. And find-
ing the screws that hold the TV and radio backs on
isn't a problem either.

No, we don't use disposable knobs and we also
haven't discovered a screw that propagates itself. The
answer is a fail-safe system that keeps track of the
pesky things.

We tried putting knobs in little box -tops and the
screws with the knobs - but that never worked out
right. The boxes invariably fell off the bench and
their contents were scattered all over the floor.

Then we tried attaching the box -tops to the sets
with tape - but someone always brushed against
them and sent the screws and knobs flying in all
directions.

"I'm ready to deliver this set - and now I can't
find those blasted knobs . . ."

"There were four screws with this back and now
I can only find one . . ." That's the way it always
went.

Then one day, as I was standing on my head be-
tween a bunch of old chassis and the rear wall of the
shop - looking for a volume control knob that had
evaded my husband - I suddenly got an idea. When
I finally came up for air I said: "Draw -string bags,
little cloth bags, that's the answer to the missing knob
and screw problem."

When you take knobs, screws, bolts or little
springs off a TV, radio or Hi Fi, you put them in a
draw -string bag and hang it from any handy part of
the chassis.

We decided to try it right away. I went across
the street to the dime -store and bought a yard of
solid colored cotton for thirty-six cents. I also got
some thin cotton cording for a quarter.

The first few I made up varied some in size. We
found that 5 x 7 in. is just about right - or some-
what smaller.

But then we discovered that you can buy them
already made up cheaper than you can make them
yourself.

The system works like a charm. Now we keep
a few bags hanging from a hook over the bench and
some on another hook behind the counter. We carry
a supply in the tube caddy, too.

Result: No more knobs on the front seat or screws
rolling around loose in the truck.

This method won't make a good technician out of
a bad one but it will save time and tempers and
money. 



YOU GET PRODUCT PLUS FROM YOUR SYLVANIA DISTRIBUTOR.

le'11 putyou
in TAT e

To give you a jump on color set repairs, your Sylvania
distributor will put your name, your town, your phone
number in TV Guide. Four ads will run this year exclu-
sively for Independent Service Dealers carrying
Sylvania's picture tubes and receiving tubes.

The plug for you will be run in localized, full -color
double -page ads. Customers learn that you're the "right
TV serviceman" for color set repairs. For all TV repairs.

And because you're Independent, they learn you give
unbiased opinions on TV replacement parts. Sylvania
knows that, more often than not, you recommend
Sylvania tubes.

See your Independent Sylvania distributor. He'll tell
you how Sylvania ads, featuring you, can make you your
area's "right TV serviceman" for color sets. He'll tell
you how to get into up to 4 TV Guide ads.

Sylvania Electronic Tube Division, Electronic Compo-
nents Group, Seneca Falls, N. Y. 13148.

YLVANIA
SUBSIDIARY OF

GENERALTELEPHONE & ELECTRONICS GTE
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4`TAKING THO
COUNTRY BY

STORM!"

ALL NEW,
IMPROVED

SENCORE

TC136 MIGHTY MITE IV

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:

 GRID LEAKAGE of as little as '/2 microamp
or 100 megohms

 EMISSION at tubes full rated cathode current

 SHORTS of 1 80K or less between elements

With These New Exclusive Mechanical
Features ...

 New third hand set-up book holder.

 New removable hinged cover
 New taut band meter

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

r\J CD F=

$14.50

426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS
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SCR Ignition System

 A capacitive ignition system for all gasoline, pro-
pane or natural gas -fueled engines is said to have ad-
vantages not offered by transistorized ignition systems
and eliminates rewiring the vehicle and adding an igni-
tion relay. The system, called "Mark 10 Thunderbolt,"
was designed by engineers Robert G. Van Houten and
John C. Schweitzer. It was also said to obsolete the
50 -year -old Kettering system.

The silicon controlled rectifier system stores volt-
age in a capacitor until needed rather than being built
up by an induction coil. Applied battery potential is
converted from 12v to 400v by converter circuitry.
The power supply will deliver full energy to the capa-
citor at engine speeds over 8000 rpm, according to the
report. Comparative advantages claimed over both
Kettering and transistorized ignition systems are:

Energy levels substantially exceed those of any
present ignition system and are readily controlled.

The SCR system may be installed on any vehicle
without change in components or in wiring simply by
removing original coil wires, attaching two small blocks
to coil terminals and reattaching coil wires. Average
installation time is 10 minutes.

Voltage rise time using the original equipment coil
is much more rapid than in the Kettering system. Rise
times of some 1/20th of standard systems are possible
with special coils.

Point life and dwell time are relatively unimportant.
Point life is limited only by mechanical wear, since
point current (250ma max) is low and applied voltage
is limited to that of battery supply. Dirty or contam-
inated points do not degrade spark energy. The system
will perform excellently with points which could not be
used on either a Kettering or a transistorized ignition,
it is claimed. In operation the SCR system actually
cleans fouled plugs, delivers higher energy, promotes
better and more complete combustion and increasing
acceleration rates, the report said.

It was also reported that circuitry of the Mark 10
system are not potted and all components are commer-
cially available. Current price is less than $50 for as-
sembled units and less in kit form for those who wish
to construct their own.

The system is manufactured by Delta Products, Inc.,
of Grand Junction, Colorado. 

c,



The brand-new
RCA RC -24

receiving tube
manual

Complete -authoritative
A must in every
technical library

A must on every work bench
More compact and easier
to read than ever before

Technical design and applications data on more than 1200 receiving
tubes. Check these NEW features and improvements not included in
previous editions:

vi Additional data on 100 new tube types
V Revised circuits section with new, simple format
joo Updated picture tube characteristics chart
V Revised and updated Applications Guide
V New tube index section for ready reference
j/ Data section on active types only. (Discontinued and replacement

types appear in a separate section.)
V Additional text material on TV in the tube applications section
Everyone concerned with electronics needs this manual ...service tech-
nicians, engineers, radio amateurs and hobbyists. Order yours today
from your nearest Authorized RCA Distributor. Only $1.25*

*Suggested Price

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

The Most Trusted Name in Electronics



PINPOINT COLOR TV
TROUBLE IN SECONDS...

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.

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

1'

VIDEO AMPS from detector
to the CRT tube, up to

30 VPP.

BANDPASS AND CHROMA
AMPS signal injection for
color trouble isolation.

$

CHECKOUT COLOR DEMOD-
ULATORS for troubles or
phase adjustments.

t

4.5 MC IF for signal in-
jection up to the audio
discriminator.

t

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

SYNC CIRCUITS; vertical
and horizontal pulses to
quickly isolate sync faults.

PLUS:
The CA122(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
get all this for
only. $18150
39G12 Rectan-

$495
gular color tub e
adaptor.

See your distributor today. He has the CA122(A) in stock now.

1\1 CD 1=t
426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS

. for more details circle 52 on postcard
38 ELECTRONIC TECHNICIAN

ml(SYNC ON BUSINESS

Experimenter's electronic kits have been introduced by
RCA and are a good bet for those TV -radio service -dealers

who are looking for a popular product for sales diversi-
fication. The components are solid-state. At your distribu-
tor.

Keeping up with electronics technology isn't easy. But
RCA Institutes offers home study courses in color TV
servicing, transistors and a total of 15 specialized areas
of electronics. Home study may be a good way to do it.
Write Jack Friedman, RCA Institutes, Inc., 350 West 4th
Street, New York, N.Y. 10014, for information.

Industrial electronic products are listed in Harvey Ra-
dio's new 500 -page, 1966 catalog, along with amateur radio,
professional audio and consumer audio products. Write on
your letterhead to Harvey Radio, 60 Crossways Park West,
Woodbury, N.Y. 11797.

Transistor radios and batteries have proven to be a
profitable venture for many service -dealers in hurricane,
tornado and flood areas of the country. Now comes word
that these items were in great demand also during the
recent power blackout in the northeast part of the nation.

A transistorized remote control for FM two-way radio
systems is now available from G -E. For information write
Section P, General Electric Communication Products Dept.,
P. 0. Box 4197, Lynchburg, Va.



The most important connection you can make

for FULL PROFITS from FULL -HOUSE TV!

The demand for multiple outlet, Master Antenna
TV installations has entered a totally new phase
...one which goes far beyond the already big
market for commercial applications and reaches
to millions of newly created multiple set homes.

Color TV...as well as increasing FM multi-
plex popularity is the big reason why. Every
homeowner who buys a color set instantly be-
comes a prospect for a residential MATV instal-
lation to operate two, three, or more receivers
with maximum quality reception from one
antenna.

New Channel Master mass production tech-

niques on the same precision -quality, commer-
cial -grade MATV components designed for big
building applications have resulted in equipment
price reductions that average 25% and more
per installation. For MATV installing companies
this means more volume and profit from highly
competitive commercial jobs. For radio -TV serv-
ice dealers it means an opportunity to get started
in a totally new, high -income business meeting
the booming demand for residential master an-
tenna systems. The market is here now. And,
it represents busi less that only you ... a quali-
fied service technician...can get.

IMPORTANT...Contact your Channel Master distributor now for de-
tails on a complete MATV system design and installation course.

CHANNEL MASTER
ELLENVILLE, NY

... for more details circle 20 on postcard



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

zero warm-up time
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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
from Sencore at $14995
COMPARE THESE FEATURES: SEE WHY THE CG135 IS IN A CLASS

BY ITSELF

Solid state construction employs high priced GE "Unijunctions" to
develop six "jump out proof counters" that guarantee 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!

426 SOUTH WESTGATE DRIVE ADDISON, ILLINOIS

SYNC ON BUSINESS filieill,HI

Proven sales stimulators are available in a free booklet
issued by the Autopoint Co., A Division of Cory Corp.,
3200 West Peterson Ave., Chicago, Ill. 60645.

A free Delta flash camera outfit is being given with a
special assortment of the most frequently used twist
mount, tubular and dipped Mylar-paper capacitors. Deal
No. 38C, is available to service -dealers for $19.75. At
your Arco Electronics distributor.

An introduction to single sideband plus instruction man-
ual for their SB72 SSB CB transceiver is available from
General Radiotelephone Co. 3501 West Burbank Boule-
vard, Burbank, Calif.

A combination BC and CB antenna for autos has been
designed by Webster. It is called the A85 CB/AM combi-
nation and employs an encapsulated top -loading coil to
achieve one -quarter wavelength resonance. A signal divider
prevents 27Mc signals entering the AM radio. At your
parts jobber or write Jim Adams, 317 Roebling Road,
South San Francisco, Calif.

Automation moves on. We are once again reminded of
the rapid advance toward total automation in business, in-
dustry and manufacturing as we observed a string of

diodes being inserted into printed circuit boards by a
"pantograph" machine at the Ft. Washington, Pa facility
of Honeywell. This machine inserts resistors, capacitors and
other components. The circuit boards are being produced
for process computer control systems.

. . . for more details circle 53 on postcard
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There's BIG MONEY in
SMALL master -antenna SYSTEMS

... and JERROLD makes the
DON'T pass up the profits waiting in the small

motels, apartment houses, schools, and TV
dealers' showrooms in your area. They all need
a low-cost, efficient master -antenna system.
And you're the logical one to install these sys-
tems ... quickly, easily, profitably.

Jerrold gives you a honey of a package for
these installations. You can vary it a hundred
ways according to your needs.

GIBRALTAR Amplifier, Model 3440
Heart of the system is the
new solid-state GIBRALTAR
amplifier. Low noise figure
(less than 6 db) means
GIBRALTAR works well even
in weak -signal areas. High
output capability (more than
150,000 microvolts) lets it
work in very -strong -signal
areas without overload. High
gain (25 db avg. hi band;
23 db avg. lo band and FM),
consistent performance and
maintenance -free reliability
make GIBRALTAR the ideal
amplifier for every small VHF
system you install.

VARIABLE -TAP Room Outlets,
Model VT -300
These attractive, low-priced wall
outlets give you a choice of three
isolation values simply by the turn
of a screw. Model VT -300 is matched
to 300 -ohm twinlead. Also available
as Model VT -75, with coaxial out-
let to receiver. Ivory -colored cover
plate mounts flush to wall; decora-
tive without painting, but accepts
paint readily. VARIABLE -TAPS are
the newest member of the Jerrold
line aimed at making your small
systems installations easy and
profitable.

HOLD
THE NATION'S FOREMOST
MANUFACTURER OF ANTENNA
SYSTEMS EQUIPMENT

work easy

TYPICAL SYSTEM COST
FOR 20 OUTLETS

GIBRALTAR
AMPLIFIER

75nANTENNA

3440

-1514
SPLITTER

r
VT -300
VARIABLE TAP ---

RG-59/U
CABLE

non

AAA TR-72B TERMINATOR-A\
Dealer Price

Model PAX -100 75 -ohm antenna $ 25.77

Model 3440 Gibraltar amplifier 53.70

Model 1514 4 -way splitter .. 9.14

20 Model VT -300 Variable -Tap outlets $2.15 43.00

Miscellaneous
(mast, mount, hardware, fittings, etc.) 20.00

Cable (500 ft. of RG-59 U) 20.00

Total Materials $171.61

Labor (16 hours (42 $5 per hour) 80.00

$251.61

Suggested installed price to customer 350.00

YOUR PROFIT $9839

Above is shown a typical system layout, along
with a bill of materials and your average profit
on installation of a 20 -tap system in a motel,
school, or dealer showroom in your area. Start
now to earn BIG profits on small systems like
this-send the coupon forcomplete information.

r
JERROLD ELECTRONICS CORPORATION
Distributor Sales Division
15th & Lehigh Ave., Phila., Pa. 19132
I'm interested in cashing in on the small antenna -systems
business.
O Send me complete information.
O Have your technical rep call on me.

Name

Company

Address

City State Zip

JANUARY 1966
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"Where have I been?
If we'd get that G -E two-way radio you'd know!"

You could've reached him. General Electric
two-way radio instantly reaches those people
you can't reach by phone. It gives you com-
plete control of your business.

So you run a snappy service. Quick de-
liveries. Speedy pick-ups. Fast emergency
calls. Instant re-routing. On -the -spot
changes, cancellations and sales informa-
tion.

With service like this, you keep custom-
ers. And make new ones. You also get more
use out of your fleet. Waste fewer man-
hours. Save on gas mileage. Save on tele-

phone charges. Save time and more time.
And that's money.

When a two-way radio is counted on for
so much, it has to be good. That's why com-
panies going for two-way systems, go for
General Electric.

G -E started the two-way radio business.
It's the world's largest electronics manufac-
turer. The world's largest manufacturer of
electrical equipment So who else could
know more about it?

For big, busy companies or small, busy
companies looking to get big, there's a corn-

plete line of appropriate General Electric
high performance FM two-way radio equip-
ment. Look into it.

Call your G -E communications consultant
listed in the Yellow Pages under "Radio
Communication." Or write for complete
descriptive information. General Electric
Company, Communication Products Dept.,
Section 11515, Lynchbu-g, Virginia.

First in TwoWay Radio

GENERAL ELECTRIC
for more details circle 30 on postcard
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Servicing

A Modern 2 -Way

Communications Center
An FCC license -holding service engineer handles emergency re-
pairs and coordinates service activities

Teltronic's top learn, William F. Graham,
president and general manager, Peter

Sacallaris, vice president and shop manager,
John J. Cristea, vice president and service

manager and Rosemary Thompson,
secretary -treasurer and office manager.

 Two-way radio equip-
ment servicing at the
Montgomery County,
Maryland emergency op-
erating center is an ex-
ample of modern space-
age technical competence
and business "horse
sense" in action.

The center, located in
Silver Spring, Md., a
suburb of the nation's
capital, is built under-
ground and designed to
maintain operation even
in the case of a nuclear

blast over the capital.
The equipment operates on VHF

and UHF, has more than 400 mo-
bile units, 10 VHF 250w base sta-
tions, one 250w UHF station and
two UHF repeaters. The equipment
operates on 11 different frequencies.

Service Organization
Around -the -clock service for this

space-age communications center is
performed by Teltronic Industrial
Systems, Inc., under contract with
Motorola. One service engineer,
with a first class FCC license, is
responsible for technical knowledge
of the system. He does most of the
emergency breakdown service and
coordinates all service activities with

the county. A staff of six other
contract workers is instantly avail-
able for major service problems.

When the service load from simul-
taneous breakdowns becomes too
much for one man, as many as four
technicians at a time can be acti-
vated to restore equipment oper-
ation. Down -time on major equip-
ment is generally less than one hour
from the time the call is received
until a technician has restored the
equipment to normal service.

Emergency breakdowns represent
about 30 percent of the technical
effort expended on the system. Re-
maining time is devoted to pre-
ventative maintenance. All mobile
and base station equipment is
checked on a 90 -day schedule. This
includes frequency netting between
transmitters and receivers, power
output checks, receiver sensitivity
and loose -wiring checks in mobile
installations.

The weekly service load for the
system requires about 60 technical
man hours, not including a few
hours logged by non -technical help-
ers who assist in pulling equipment
for maintenance readings, meter
readings on site alignments and
general clean-up of mobile installa-
tions.

The county provides a field
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2 -Way

Communications Center... Drive-in service is performed from mobile test
van at customer's location.

Field -service fleet readies for take -off from headquarters. One
truck was in paint shop when photo was taken.

Bill Graham and technician Roger Goddell
discuss component replacement. Modules are
extended for servicing with a cable adapter.

Making adjustments to relay matrix in
Motorola's 'voting' comparator which samples
all incoming signals and selects the strongest.

Technician Goodell aligns receiver of
transistorized mobile unit in field
maintenance shop.

maintenance shop with drive-in
service for county vehicles four
hours a day. Remaining service is
provided on -site by fully -equipped
field -service vans. The service com-
pany's mobile van fleet is equipped
with instruments, benches, test pan-
els, ac converters, parts and files
of tech -manuals. Each truck is in
constant radio contact with service
headquarters.

Model Service Company
According to offficials of the

company, the highest quality main-
tenance must be provided regardless
of cost. Hence, to realize a profit,
the company must depend on the
ability and efficiency of its technical
crew.

Service is normally provided un-
der a yearly contract with a fixed
amount of income per month. A
typical business radio system, with
a base and 10 mobiles, for example,
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Maintenance check is performed at test bench station.

Police motorcycle microphone is repaired by technician.

is maintained for $76.50 per month
with eight -hour a day service. Con-
tract customers are given priority
in emergencies and supplied with
FCC verifications and regular pre-
ventive maintenance. The flat rate
includes all parts and labor. Addi-
tional work-installations and relo-
cations - is extra. Contracts and
fixed price projects are cost -an-
alyzed monthly to determine rates,
employee bonuses, efficiency and
new accounts. Most service work is
performed in the field, with con-
centration on large fleet systems
where the customer makes equip-
ment available at his place of busi-
ness.

In -House Technical Training
Each technician is closely ob-

served for talents and abilities that
may need further development. For
example, some may be strong on
circuit troubleshooting but lack sys-

Field alignment is performed on mobile
unit in police cruiser trunk. Touch-up tun-
ing is frequently accomplished without
removing unit.

Technician nets receiver on frequency in the
field maintenance shop.

tern comprehension. Others may be
experts in practical experience but
lack communications theory. These
abilities and shortcomings are eval-
uated to determine the type of coun-
selling or training required to coach
technicians into competent profes-
sionals. The "finished product" must
be equally capable of soothing dis-
satisfied customers, scheduling
work -loads, estimating contracts and
replacing defective resistors or ca-
pacitors.

When a technician is qualified to
handle systems alone, he is assigned
specific accounts and is placed on
a salary -plus -incentive bonus plan
which makes it possible to exceed
the average salary paid for this
type of work. The bonus is based on
the technician's efficiency in per-
forming all of the essential details
of contract service and a portion of
the contract profit is returned to
him. 

Adjustments being made on microwave sta-
tion. This 8 -channel system ties in remote
base station sites in the upper parts of the
county.
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Essentials FEW
Selecting

Choose the microphone having a response
characteristic which gives maximum modulation to
voice -frequencies that provide optimum intelligibility

 Service technicians who work
with two-way communications
equipment recognize its special
microphone requirements. And the
reasons given for "tailored re-
sponse" or "shaped frequency re-
sponse characteristics," in reference
to communications mikes, can fre-
quently be confusing and misunder-
stood.

A guide to choosing the correct
microphone for radio communica-
tions can be formulated simply:
Select a microphone having a re-
sponse characteristic which gives
maximum modulation to voice -fre-
quencies that provide optimum in-
telligibility. Let's briefly consider
some of the important factors in-
volved.

Limiting Factors
Radio communications equip-

ment manufactured today is de-
signed to eliminate all radiated
audio signal outside the passband
of 300 to 3000 cps. A service tech-
nician who works with both Hi Fi

4 "Neodele Zeodefteev
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sound (tape recorders, public ad-
dress/music distribution systems,
etc. that require broadcast quality
microphones), and communications
equipment microphones, should be
prepared to explain the great dif-
ference existing between each re-
quirement.

In Olsen's "Elements of Acous-
tical Engineering," reference is
made to an "Articulation Index."
To quote Olsen, "A high order of
articulation can be obtained with
a response -frequency characteristic
of very limited range."

The FCC rules help avoid "splat-
ter" in transmission and establish
the usable frequency range between
300 and 3000 cps. This limitation
protects adjacent bands. But it does
not rule out intelligibility if the ap-
propriate microphone is employed
to take greatest advantage of the
audio passband prescribed.

Human Voice Characteristics
A frequency -response -range

curve of the average male voice is

F

o
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50 100 000 SOO 1000 50 SE 100 ION
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shown in Fig. 1. Note the appreci-
able roll -off in the high frequency
region. It would follow that a mi-
crophone with a response charac-
teristic that is the reciprocal of this
curve (See Fig 2) would result in
uniform modulation amplitude for
the input signal to the transmitter.
(Assuming nearly flat amplifica-
tion characteristics exist in the
transmitter over the frequency
range limited by law.)

Based on the curve shown in Fig.
2, and realizing that frequency re-
sponse limits are clearly defined by
the FCC, good engineering design
of a communications microphone
should follow this curve over as
much of the passband as possible
and should permit roll -off beyond
these limits so the transmitter fil-
tering is not required to eliminate
undue amounts of energy beyond
the passband. (See Fig. 3.)

Keep in mind, too, that the de-
sign of a microphone for mass pro-
duction must necessarily be based
on average voice characteristics. In -

46 ELECTRONIC TECHNICIAN



0
100 1000 0000

FREQUENCY IN CYCLES PER SECOND

OVERALL LEVEL70 08

dividual voice characteristics and
personal preferences can and do
take precedence in the final selec-
tion of a microphone by a customer.
But the prime consideration will
usually be maximum performance
of the equipment used with respect
to range and intelligibility.

Talk Power

"Talk power" is not measured in
watts! Because radio transmitting
equipment modulates the input sig-
nal in proportion to the levels at
which the signal is presented to
the input circuit, it is advantageous,
for the clarity and intelligibility at
the receiving end, if the input signal
to the transmitter is flat.

Presentation to the transmitter of
a voice frequency signal, with maxi-
mum modulation at all points in
the usable voice frequency range is
referred to as "talk power." If the
microphone you select accom-
plishes this result, the transmitted
signal will have the best possible
chance of getting through. 

2 -Way Microphones
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Fig. 1-Average male voice response curve.
Courtesy McGraw-Hill. 0
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DETECTORS
Know how dual diodes function and

save hours of troubleshooting
time in TV's trickiest circuit
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Fig. 1-Block diagram of a typical AFC network.

 Horizontal phase detector circuits are called various
names-AFC detector, comparator, horizontal sync dis-
criminator-but whatever the name, they all compare
the incoming sync with the receiver's horizontal sweep
oscillator. If a phase or frequency difference occurs, a
dc voltage, called "correction bias," is developed and

to the grid of the horizontal oscillator, which
adjusts its frequency to the incoming sync.

AFC Circuits
Two kinds of horizontal phase detector circuits are

used today: the diode and triode circuit. Several meth-
ods are used to develop output voltage in each system.
But manufacturers from Admiral to Zenith use solid-
state dual diodes in horizontal phase detector circuits.
The balanced diode phase detector is popular.

An understanding of this component can save you
hours of troubleshooting time in what most technicians
consider TV's trickiest circuit. A typical block diagram
of an AFC network is shown in Fig. 1.

Although solid-state dual diodes are simple compo-
nents, containing two closely matched diodes to assure
electrical balance, they may cause some critical TV
troubles when they develop faults. They differ from
conventional diodes by being highly insensitive to
temperature variations. General electrical parameters
of most AFC dual diodes are shown in Table I. Manu-
facturers began using dual diodes in TV receivers pri-
marily because of their ruggedness, resistance to
temporary overloads, easy circuit application, compact-
ness, long life, stability and low cost. The most used
phase detector circuit is the common cathode type as
shown in Fig. 2.

This circuit became popular in the late 1950's when
the dual semiconductor diode was introduced. It prac-
tically obsoleted the series connected circuit shown in
Fig. 3, which required out -of -phase sync or sampling
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Fig. 3-Series connected phase detector.

pulses. This type also required a sync phase-splitter
tube, but the common cathode circuit needed only a
single -ended input from the sync separator.

Trouble Symptoms
Some symptoms of defective phase detector diodes

are:
1. Bending or horizontal displacement.
2. Tearing or jitter.
3. Complete loss of horizontal sync.
4. Intermittent loss of raster.
On first consideration it appears impossible for a

faulty AFC system to cause a loss of raster. Although
it rarely happens, a defective AFC diode can allow an
excessive negative bias to reach the oscillator grid, cut
off the oscillator and kill the high voltage. The oscilla-
tor will resume operation and the raster will re -appear
when the sync pulse is removed from the phase detec-
tor. This fault can usually be verified by checking the
horizontal oscillator grid voltage with a VTVM.

Troubleshooting
If your troubleshooting approach is logical, horizon-

tal AFC faults can be isolated easily. Make these
checks, however, before you remove a chassis from
the cabinet:

1. Check all sync control settings. Many sync trou-
bles have been traced to "do-it-yourselfer" tampering
with phasing or ringing coils in oscillator circuits.

2. Check the tubes in the horizontal circuit. Then
substitute them. Not once but two or three times-
even if the old tubes check good.

3. If dual diodes are plug-in types and accessible-
substitute them. If these efforts don't produce satis-
factory results, then pull the chassis.

When the horizontal frequency goes off, you know
this is caused by a loss of horizontal sync or a drifting

COMMON CATHODE OR
COMMON ANODE PACKAGE

SERIES CONNECTED
PACKAGE

Fig. 4-Dual diode packages showing key on
series connected package.

oscillator. But if the diagonal bars can be locked in
place, then the AFC section is working. If it were not,
the bars would continue running. On the other hand,
trouble in the AFC circuit can cause the oscillator to
go way off frequency if it applies an improper control
signal. For instance, if one diode becomes defective by
lower than normal conduction, the voltage -cancelling
action in its output circuit would be lost and the result-
ing AFC voltage would drive the sweep oscillator far
off frequency. The more positive the AFC voltage, the
lower the oscillator frequency; the lower the voltage,
the higher the frequency. A very negative voltage will
drive the oscillator grid to cut-off.

When the AFC system is good but the oscillator
drift is excessive, the entire picture pulls off -center,
exhibits pulling and finally breaks up into diagonal
bars which lock in sync. The AFC system can bring
the oscillator back on the correct frequency within
certain limits when its natural frequency drifts up or
down. Outside these limits, control is lost and the
picture breaks up.

A quick and simple check for proper AFC operation
is to rotate the horizontal hold control and monitor
the output with a voltmeter to determine if the AFC
voltage is varying. If the dc voltage on the output of
the AFC stage remains the same or varies nonlinearly,
the AFC circuit is not working properly.

Where the AFC circuit feeds a cathode -coupled
multivibrator, another rapid check can determine
whether an instability trouble is in the oscillator or in
the AFC circuit. This is done by grounding the multi -
vibrator input grid and adjusting the oscillator fre-
quency slug until the picture is in sync or floats across
the screen. If this occurs, the AFC circuit is at fault
and the sweep oscillator is probably operative.

Assuming the trouble is isolated to the AFC circuit,
the phase detector diodes should be checked only by
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substitution. Measuring the forward and reverse resist-
ance is not conclusive unless the diodes are shorted
or open. This is because they may not match under
load because of heat variations.

Certain manufacturers have balanced assortments
of dual diodes available. A balanced assortment of
diodes for the average size shop is shown in Table II.

The coverage afforded by these diodes is illustrated
in Table III. The common cathode type is an abso-
lute must. It is used in over 90 percent of recent TV
models. The series connected variety is still used by
some manufacturers, however.

Replacement Tips
Polarity. Two different phase detector diode pack-

ages are made. The common cathode and common
anode types are similar since they cannot be installed
backward. But the series connected type, if placed in
the circuit backward, can cause critical or no horizon-
tal sync. One corner of the case of the series connected
types has a diagonal cutoff (Fig. 4) to indicate polarity.
This assures replacement in the same position as the
original.

Replacing single diodes. When two single diodes are
used in AFC circuits, both diodes' must be closely
matched. An unbalanced circuit can cause faulty op-
eration. It is good practice to replace both units with
a balanced dual diode package.

Checking diodes. The resistance of both diodes
should be within 20 percent of each other in both the
forward and reverse directions. The reverse resistance
for germanium units should not be less than 150K
while selenium units should be discarded if less than

Table I

Electrical Ratings Per Section

Max. RMS input volts, resistive load

Max. peak inverse volts, capacitive load

Max. peak inverse volts, resistive load

Max. dc output current

Max. continuous dc volts

Max. capacitance unbalance

Ambient temperature range: -55°C to +85°C

40v

68v

56v

1 ma

20v

20pf

Table II

Suggested Dual Diode Stock

Quantity

5

3

2

Type

Common Cathode

Series Connected

Common Anode

No. of Manufacturers Using

26

19

4

75K. Forward resistance generally runs 20051 or less.
If the meter shifts or creeps during measurement, dis-
card the unit. It may become defective in a short time.
Dual diodes should not be checked in -circuit since the
load resistors may be of different values or out of tol-
erance. If in doubt about the condition of diodes-
substitute known -to -be -good components.

Installation. Dual diodes are frequently mounted
very close to PC boards. When replacing, coiled wire
connectors prove very helpful. And diodes should be
installed with their long leads. These long leads dissi-
pate heat and make it possible to positioa the diodes
away from a heat dissipating component. 

TV DUAL DIODES
REPLACEMENT INFORMATION

MANUFACTURER

Admiral

COMMON CATHODE
PART NO. MANUFACTURER

9385-6, 9 Muntz

PART NO.

SR004
93026.7, 9 Olympic 4F5465-1

Airline 66X21 RF579A.1
2969004901 Packard Bell 72053

Coronado 66421, 25 Philco 34.8034
Curtis Mathes 9LR2-S, 34-8037-1, 2, 3

2IA2 RCA 109328, 109474
Dominion 702-810 1107832-7,

Electrohome 14-501.41 9, 10, 11
Emerson 817062 Setchell-Carlson 9LR2

817074 Silvertone 86-9-1
817126 86.18-1 Connections

Federal I.T.T. K1615 624.0007

414H411)
P15 D51

GE 6GC1 109328
ET16410 Sylvania
1(1151510.1, 2

624.0006
624.0007 Leads Up

1(I171460.1, 2 13-85943.1, 2, 3
W116X7 Tel-Rad TRC-P4

Hallicrafters 27C226
027.300-226 SRI3

Hoffman 10031 SR20
744002 Truetone 66421, 25
744006 Wells -Gardner 66421, 25

International DD04 Westinghouse 2969004901
Rectifier Workman SD4

Magnavox 530093.1 Zenith 103-20
Motorola 48C751656 103.32

4811741255

SERIES CONNECTED
MANUFACTURER PART NO. MANUFACTURER PART NO.

Admiral 93A5-2 Olympic RF5794
93135.3, 4, 5, 6 Packard Bell 72030

Airline, SR15 Silvertone 8.45.114
Citizenship 34-8037 8.48-110
Radio 886.4.14
Coronado SR15 D76
Dominion 14.503-01 86-3-1
Electrohome Sonora SR15 Connections
Emerson 817062 Sylvania 13-93889

817962 Tel-Rad TRC-55
Federal I.T.T. K1616 Travler SRIO

P16 SR15
Leads UpGE 6GD1 Truetone 0610

KI181966.1 SR15
WTI649 Webcor 65P113

International D005 49P17741
Rectifier 65P124.1
Magnavox 5330045-1, 2, 3 Workman SO5

Motorola 488742698 Zenith 633977
481(741752
48K742698
481(754153
656744238

COMMON ANODE
MANUFACTURER PART NO.

Federal I.T.T. 61617
P17

GE 6441
1181966-2
WT16X8

International 0006
Rectifier
Motorola
Packard Bell
RCA
Workman

486751724
72036
107268
SO6

MANUFACTURER PART NO.

Motorola 48C6S831A02
International Rectifier D007

Leads Up

Connections

Leads Up

SPECIAL MOTOROLA SIX CELL DIODE
Connections

Courtesy International Resistance Co.
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Volume Limiting
In Communications

Understand basic two-way equipment circuits and make your servicing job easier

Outercom FM50A.

Aerotron 6N15/SLT rated at 35w.

4 -Nomad 'eta,iet E.

 The fundamentals of two-way radio system volume
limiting, intelligible speech and typical clipper -filters,
were explored in a previous article (ELECTRONIC
TECHNICIAN January 1965, page 44). This article
analyzes some limiting circuits used in typical equip-
ment presently being serviced in the field.

Automatic Deviation Limiting
Although an FM transmitter can't be overmodulated

in the same sense that an AM transmitter can, too
much audio will produce overswing, or excessive devia-
tion. In VHF/FM two-way communications equip-
ment, for example, -±5kc is the deviation limit. A
greater swing will cause receiver distortion because IFs
are narrow -banded. More important, FM overmodu-
lation causes adjacent -channel interference which dis-
rupts other services. Hence, the FCC requires new
equipment used in VHF low and high bands to contain
ADL circuitry. Basically, this means that a clipper -
filter is used ahead of the modulator. Circuits used in
a number of transmitters will be reviewed here.

The first example covers a number of VHF/FM low
and high -band mobile transceivers made by one manu-
facturer. Various models are used which have 15, 30,
35 and 100-w power inputs. The ADL circuit is shown
in Fig. 1. Audio from the microphone is amplified by
V201A. The screen of this tube contains a standard
FM pre -emphasis circuit (R204 and C204). This pro-
duces the desired signal-to-noise ratio for the highs.
After passing through V201A, audio goes to the dou-
ble -diode clipper, CR201/202. Note that the clip -level
and speech -gain is fixed. Distortion products generated
by the clipper are rolled off by R210 and C208, an
integrator in V201B's grid. V201B's clipped audio
output feeds through a lowpass filter (C211, L201 and
C212). Together with the interstage coupling capaci-
tors, this limits frequency response to a passband ex-
tending from 300 to 3000eps. The filter output goes
to R217 which sets the transmitter deviation. R217's
arm feeds V202B's (phase modulator) grid. Once set,
deviation can't exceed the amount determined by R217
(normally --t5kc).
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Fig. 2-COMCO's ADL circuit used in the 580/582 series.
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Another typical VHF/FM transceiver group for
base station, mobile, portable and aircraft work has a
power of 25 to 50w for both high and low bands. These
units employ ADL similar to the previous sets and the
circuity is shown in Fig. 2. The input speech amplifier
gain- and clip -level are also fixed. The highs are rolled
off by R232 and C252, following the clipper and maxi-
mum deviation is set by R230-usually :1-75kc.

A second speech amplifier follows the deviation con-
trol, driving the grid of V202, the phase modulator.
The integrator (R232/C252) and the interstage cou-
pling capacitors shape frequency to the desired 300/.
3000cps band. This circuit is basic to all transceivers
in this group.

A third group of VHF/FM mobile high -band trans-
ceivers have power ratings of 10, 30 and 35w. The
ADL circuit, almost identical to the preceding two, is
shown in Fig. 3. Semiconductor diodes are used in the
clipper stage; audio gain- and clip -level are fixed so
deviation doesn't exceed the set value regardless of the
input level. R168 and C187 form the integrator, roll-
ing off the highs. L121 and C191 form a low-pass fil-
ter in V114B's plate circuit, which, together with the

Fig. 1-ADL circuit of Aerotron 7N20/51.T.

integrator and the interstage coupling capacitors, re-
strict response to a 300/2500cps range.

Automatic Load Control
It is desirable to maintain the highest possible power

output in a single-sideband (SSB) transmitter. Since
this is directly produced by the speech signal it would
seem that a peak clipper would do the job. Because of
phase shift in intermediate RF amplifiers, however,
power amplifier RF envelope peaks do not always
correspond to audio peaks. Additionally, certain fac-
tors (tube aging, frequency changing, etc.) cause the
SSB exciter output to vary, thus varying the power
amplifier drive. And overdriving the power amplifier
causes severe distortion in the transmitted signal.

Automatic load control (ALC) minimizes distortion
and maintains a nearly -constant, high drive level on
the power amplifier. A simplified ALC circuit is shown
in Fig. 4. It will be recognized as a form of compres-
sor, similar to receiver AGC and consists of a feedback
loop from output to a preceding RF stage. The power
amplifier RF output is developed across capacitive
voltage divider Cl /C2; C2's portion is rectified by
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Fig. 4-Basic ALC circuit.
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Fig. 3-ADL circuit of the Outercom FM50A.
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CR1, producing a negative dc voltage which is filtered
by C3 and R3. The charge/discharge time constants
are governed by R3, R4, C3 and C4 and the resultant
dc is applied to the RF amplifier grid-a remote -cut-
off tube-which is ahead of the power amplifier. CR1
is biased by setting R2, the load control. This prevents
action until the envelope peaks exceed a predetermined
value. At that time, dc applied through the ALC line
to the RF amplifier causes a reduction in envelope
peaks, thus limiting RF output peaks.

A 150-w commercial SSB transceiver, with a fre-
quency range from 2.5 to 15Mc, employs a single -loop,
manually -adjustable ALC circuit (Fig. 5). RF from
the power amplifier grid is rectified by V207A, and
R265 sets bias on this rectifier to provide gain -correct-
ing voltage only on speech peaks which might other-
wise overdrive the power amplifier. The ALC line pro-
vides bias on a 6BA6 remote -cutoff stage operating at
455kc-which is used in both receiver and transmitter
sections as an IF.

A forthcoming article will cover other limiting cir-
cuits, including combined RF/ALC and AF/AGC
types. 

V203
455kc AMP
6BA6

FROM
DRIVER --0-1
PLATE

Fig. 5-Aerotron 95150 ALC circuit.

POWER AMP

V207A
ALC RECT
1/2 6AL5

50K

JANUARY 1966 53



0

4

12

16

20

\nw OVERALL SYSTEM GAIP

VARIES WITH CHANGES

\\N's..

!N RECEIVED:

SENSITIVITY

3 1 Z 3 4

Receiver Sensitivity (Microvolts)

vs sensitivity c

A previous article (ELECTRONIC
TECHNICIAN January, 1965, page
48) covered the importance of on -
frequency operation and proper
transmitter deviation. Two other
important factors, receiver sensitiv-
ity and noise suppression, will be
considered here.

Receiver Sensitivity
Receiver sensitivity is commonly

expressed in terms of the signal
strength required to produce 20db
of noise quieting. The figure 20db
is used as an Electronics Industries
Assn., (EIA) standard for com-
parison purposes and is generally ac-
cepted as a desirable noise reduction
for good audio reception.

Receiver sensitivity is a good in-
dication of a receiver's ability to
detect signals. In general, the lower
the microvolt sensitivity, the better
the performance. Keeping the re-
ceiver sensitivity at or near the guar-
anteed specifications level is good
maintenance practice and should be

Give Your 2 -Way
Keep the receiver sensitivity at or near the

part of the radio maintenance pro-
gram.

The curve plotted in the accom-
panying diagram (Fig. 1) shows
how system gain varies with
changes in receiver sensitivity. The
figure of 0.5/iv is used as a refer-
ence point and is plotted as the zero
db level for convenience in reading
the chart.

From the viewpoint of over-all
system performance, the factor of
receiver sensitivity is coupled with
another important characteristic of
radio operation called the "ambient
noise level."

Ambient Noise
Ambient noise is an inherent

characteristic in all radio opera-
tions. It is measured in terms of
microvolts of noise, the same as re-
ceived signals are measured in
microvolts of signal strength. For
good radio communications, signals
at the receiver must be greater than
the ambient noise. Where the am-
bient noise level overrides the sig-
nal level, the signals will not be
readable regardless of receiver sen-
sitivity.

It can be seen, therefore, that
the factors of receiver sensitivity,
ambient noise level and signal level
are all interrelated. To give your
customers the most from their two-
way radio systems these factors
must be considered together. No-
tice that ambient noise and signal
level will vary from place to place
throughout the operating area of a
two-way system. Receiver sensitiv-
ity, on the other hand, is indepen-
dent of geography but does vary

4 foe flea

somewhat from receiver to receiver
and varies with time in any given
receiver.

Ambient noises from sources
other than mobile ignition systems
is generally high in cities and low
in rural areas. Thus, in giving your
customers the most from their sys-
tems, it is desirable to make meas-
urements of ambient noise levels at
various typical points throughout
the operating area. Generally
speaking, if the ambient noise is
particularly high throughout the en-
tire area, an increase in signal level
will be required to override the
noise. Usually, however, an operat-
ing area includes points of high
noise level and points of low noise
level. In the typical radio system
the ambient noise level is low
enough over a wide enough area to
justify full attention to keeping re-
ceiver sensitivity near the specified
value.

Ambient noise originates from a
wide variety of sources, both nat-
ural and man-made. These sources
include a mobile vehicle's electrical
system, RF radiated by other trans-
mitters, power lines, electric signs,
etc. Ambient noise can be con-
trolled to some extent when it origi-
nates within the vehicle. Service
manuals include many suggestions
for suppressing noise caused by the
generator, ignition system, electrical
gages, etc. Where the noise level is
high, a noise suppression program
may be of great benefit.

Various methods have been de-
vised for eliminating ignition noise.
Most of these systems, however,
have had one serious drawback:
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Fig 2-Effective noise suppression is obtained by placing a high
speed blanking circuit as near the antenna as possible.

they reduce the ignition noise gen-
erated within individual vehicles
only. They have no effect on out-
side interference.

To effectively eliminate noise, a
special approach is necessary. To
understand why this is so, a basic
knowledge of the nature of ignition
"noise" is necessary.

Ignition Noise
When a spark plug fires, it pro-

duces a short burst of RF energy.
Since this RF energy contains com-
ponents that extend throughout the
frequency spectrum, some interfer-
ence will enter the receiver, regard-
less of the specific frequency to
which the radio is tuned. A plot of
interference amplitude vs frequency
gets higher, however. Interference
is highest in the 25-50Mc band. It
is much less bothersome in the 150-
174Mc and 450-470Mc bands.

Ignition noise pulses have an ex-
tremely short duration when they
enter the receiver antenna. But, as
these pulses pass through the re-

ceiver, they are progressively
broadened by the tuned circuits.
Therefore, effective noise suppres-
sion must take place as close to
the antenna as possible. Addition-
ally, the suppressor circuit must be
fast -acting, so the receiver is cut
off only for a few microseconds
during noise pulses, and then im-
mediately opened to the incoming
modulated signal. This all impor-
tant high speed characteristic is the
key to an effective noise suppres-
sion system.

Noise pulses, together with the
desired RF signal, enter the re-
ceiver through the antenna. The
signal and the noise are delayed
while the suppressing action be-
gins. Simultaneously the interfer-
ence travels through the noise sup-
pressing module (See Fig. 2).

Here noise pulses are detected,
acted upon and used to bias a part
of the receiver to cutoff at the pre-
cise time the noise pulses in the
normal signal path attempt to en-
ter this stage.

Its high speed response enables
the circuit to effectively blank out
tens of thousands of noise pulses
per second with no effect on the
radio message being received. In
an area of heavy mobile traffic,
for example, the circuit is able to
eliminate the interference from
scores of vehicles in the immediate
vicinity-even when traffic is mov-
ing at 50 and 60 miles per hour.

Checking Receiver Sensitivity
Most service manuals include

full details for checking receiver
sensitivity. This is done by inject-
ing an unmodulated signal into the
receiver and the signal strength is
increased until a drop of 20db oc-
curs in the speaker noise level.
This requires a signal generator
which has a calibrated output con-
trol that indicates the signal strength
for any given control setting.
Thus, a sensitivity rating of 1pv
means that a 1µ,v signal reduces
noise by 20db and would provide

Continued on page 99
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Modify your old narrow band scope

Typical bench set up using the audio generator, signal
tracer and modified scope. Photo and diagrams

Courtesy Heath Co.

You can check out the complete
modulation system of CB trans-
ceivers without disassembling the
transceiver. This can be done with
standard test equipment now used in
most TV -radio service shops.

You can perform complete mod-
ulation checks, including the micro-
phone, microphone preamp, audio
amp and the modulator output
stage. A general purpose scope can
be easily rearranged to provide a
visual indication of the RF signal
at the transceiver output. Your
audio generator can give a stable
frequency, variable level audio
signal that can be fed into a signal
tracer to produce an audible tone
at its speaker. By placing the
microphone in front of the speaker,
and depressing the microphone
switch, you can tone -modulate the
transceiver's RF output. The tone
amplitude can be controlled by the
signal tracer's audio gain control.

Scope Alteration
Because of the limited frequency

response of vertical amplifiers in
many older scopes, they require a
small modification to perform this
work. This modification bypasses
the vertical amplifier stages and con-
nects the CB RF signal directly to
the CRT's vertical deflection plates.
These changes will not interfere with
nomal operation of your scope.

This simple modification is an
overall approach and will suffice
for most older general purpose
scopes and of course is not neces-
sary on modern wide -band scopes.

Remove the scope cabinet so
you can cut a small hole in the
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Checking
CB Modulation 4 eeateefee Zee 74m44

to troubleshoot this 2 -way equipment

rear for a slide switch and two
banana jacks.

Install a bracket for mounting
the slide switch and banana jacks
near the CRT base. It must be
mounted close to the CRT base
so the leads can be kept short.

Connect a 1M resistor from the
center of each switch section to one
end as shown in Fig. 1 (also see
the schematic in Fig. 2). Discon-
nect the parallel choke -resistor
combination or separate resistors
and chokes, as the case may be in
your particular scope, from both
vertical deflection plates, pins 6
and 7, and connect them to the end
lugs of the switch with the 1M
resistors.

Connect a 0.001µf capacitor
from each lug on the other end of
the switch to the banana jacks.
Connect a short piece of hookup
wire from the center lug of each
switch section to the vertical de-
flection plates (pins 6 and 7) of
the CRT.

This completes the scope modi-
fication. Re -install the cabinet so
the hole in the rear lines up with
the switch and banana jacks.

The next step is to construct a
RF input cable and a pickup

loop to sample a portion of the
transceiver's output signal. This
cable can be made from a section
of RG58 shielded cable. Install a
plug on one end, to be connected
to the CB transceiver output.
Phono plugs and auto -radio type
plugs are the most common types
used here.

The other end of this input cable
(center conductor) is connected

LINK COUPLED
FINAL TANK

COIL

RG-58

TO BE
'CONNECTED

TO CB RF
OUTPUT

BANANA BANANA
PLUGS JACKS

1.001
tmfTV TWIN LEAD

#44 BULB

SWITCH IS
SHOWN IN

THE RF
POSITION

TO VERT
DEFLECTION

PLATES 6 AND
ON 10-12

1M

3.3K TO VERT
3.3K AMPLIFIERS

Fig. 2-Complete diagram of modification.

TO BANANA
JACKS

RF

NORMAL

TO PIN 7
OF CRT TO PIN 6

OF CRT

ORIGINALLY FROM
PIN 6 OF CRT

3.3 K RESISTORS WITH
CHOKE FROM THE VERTICAL

AMPLIFIERS

ORIGINALLY FROM
PIN 7 OF CRT

Fig. 1-Diagram for making component
connections to slide switch.
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to the end of the secondary wind-
ing (winding with the least number
of turns) of a small link coupled
"amateur type" doubler or CB
transmitter final tank coil. The
other end of the secondary wind-
ing is connected to the insulated
end of a bayonet -type lamp socket.
The other side of the socket is
then connected to the shield on
the RG58 coax. To the primary
winding (the side with the most
turns), connect a length of TV
twin lead. At the end of this twin
lead install banana plugs to both
conductors. These banana plugs
will then be plugged into the ba-
nana jacks you added to your scope.
Now install a number 44 lamp in
the bayonet socket. You are now
ready to begin work.

Doing The Job
While becoming familiar with

this equipment and procedure, it
would probably be best to use a
properly operating CB transceiver.

Switch on your scope, audio os-
cillator, signal tracer and CB trans-
ceiver and let them warm up. Place
the audio oscillator and signal
tracer on standby. Set the audio
oscillator at lkc.

Connect the 50n input cable to
the CB transceiver output, and con-
nect the other end to your scope
and flip the switch on the rear of
the scope to the RF position.
Turn the scope's vertical gain con-
trol fully counter -clock -wise
(CCW). Adjust the vertical and
horizontal position controls for a
straight line centered on the scope
face. Adjust the intensity and focus
controls for a bright and sharp
horizontal line.

Depress the microphone switch.
The bulb should light. You should
also get an RF indication on the
scope similar to that shown in Fig.
3A.

Activate the audio oscillator and
feed a signal into the signal tracer

input. Adjust the gain on the signal
tracer with one hand while holding
the microphone in front of the
speaker with the other. Adjust the
scope to show about four to ten
complete cycles of the modulation
envelope (Fig. 3C).

By gradually turning the audio
gain on the tracer up until flatten-
ing appears, the clipping point may
be seen. Also the percentage of
modulation may be determined
(Fig. 3C, D, E, and F).

Set the modulation level on the
scope to between 40 and 70 per-
cent by adjusting the audio gain
control on the signal tracer. The
envelope pattern should be sinu-
soidal. If it isn't, then you should
suspect that the modulating circuits
are causing distortion. This distor-
tion may be caused by a bad micro-
phone, weak or gassy tubes, open
by-pass capacitors, or any number
of components in the audio stages.

Kill the audio oscillator signal
to the signal -tracer input. Depress
the microphone switch and talk into
the microphone. You can now see
the average voice modulation level
on the scope. If the CB unit has a
compression amplifier, the ampli-
fier gain may be adjusted to give
the desired average modulation
level (70 to 85 percent).

With no tone input, or voice
modulation, the scope pattern
should look like the unmodulated
RF pattern shown in Fig. 3A. If
some modulation does appear (Fig.
3B) then the RF signal is probably
being modulated by hum, vibrator
hash, microphonic tubes, or an os-
cillation in the audio stages or micro-
phone preamp stage. Quite often
on sets using electronic switching
the trouble can be traced to dirty
microphone switch contacts or a de-
fective microphone cord.

Remember, with the added scope
switch in the normal position (See
Fig. 2) the scope is restored to its
original operating condition. 

Fig. 3 (A)-Pure CW carrier, no modulation, hash or hum present. (B)-CW with no tone
input. The ripples indicate vibrator hash or hum modulating the RF. (C)-Tone modulated
AM nearly 100 percent modulated, excellent waveform. (D)-Tone modulated AM. Over-
driven modulator incapable of 100 percent modulation. May also result from deliberately
'clipped' audio not properly filtered. (E)-Tone modulated AM. Modulator output more
than ample. Modulation in excess of 100 percent in both directions. (E)-Tone modulated
AM. Severe distortion in audio modulator system.
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Color Bar/Dot Generator

Hickok Model 662
Color Generator
Functions, controls, signals and circuit description

Hickok Model 662 Color Generator This instrument generates a sin-
gle horizontal color reference bar
at the exact color burst frequency of
3.579545Mc (crystal controlled). In
addition to this color signal, hori-
zontal and vertical bars, dots and a
crosshatch pattern are available at
the output of the generator.

An important feature of the unit
is the gun killer incorporated in the
generator. The gun killer is con-
nected so a variety of tests can be
performed on the CRT including
cutoff and leakage tests of each gun
and relative emission tests on each
gun. The individual R -Y, B -Y and
G -Y signals can also be viewed on
the picture tube.

The dot, bar and crosshatch sig-
nals are fed directly to the CRT of

the set under test. These signals are
based on a 500 dot system with a
5:4 ratio. The generator is designed
for use on sets employing a 21 in.
round CRT but as the CRT assem-
bly plugs in, an available adaptor
can be connected for rectangular
type tubes.

Circuit Functions
The 15,750cps pulse for synchro-

nizing the generator is obtained by
capacitive coupling to one of the
leads to the deflection yoke of the
receiver. This is done by twisting
the pickup lead from the unit around
the yoke lead.

The bar and dot signals are de-
veloped by two oscillators, one op-
erating at 441kc and the other at
630cps. These oscillators are locked
to the incoming retrace pulse from
the TV set.

The incoming retrace pulse is ap-
plied to V1A, which is connected
as a diode clipper. Because the ef-
fective coupling capacitance to the
TV receiver yoke lead is small in
value, R1 is placed in series with
the coupling lead to prevent severe
differentiation of the incoming pulse.
The clipped, positive -going retrace
pulse is applied to the grid of sync
splitter, V1B. The sync splitter clips
and amplifies this pulse, producing
a negative -going pulse at the plate
and a positive going pulse at the
cathode. The negative pulse from
the plate is used to trigger the uni-
junction transistor, Q1, through net-
work R16, C8.

The unijunction transistor, Q1,
functions as a 630cps relaxation os-

JANUARY 1966 59



cillator. Capacitor C7, connected
between the emitter and ground
charges through resistors R13 and
R14. When the voltage across C7
reaches approximately 60 percent of
the voltage at B2, the transistor
fires. Capacitor C7 discharges to
ground through the emitter -base 1

junction. The current through base
2 -base 1 increases sharply, produc-
ing a negative -going pulse across the
base 2 load resistor R15. The width
of this pulse can be adjusted by
R17, which is in series with base 1
and ground and thus affects the dis-
charge time of the capacitor. When
the capacitor has discharged the
transistor switches off and the cycle
is then repeated. The frequency of
oscillation is determined mainly by
the RC combination of C7, R13
and R14. The locking control R14,
is used to adjust the frequency to
630cps, which is 1/25 of 15,750cps.
The oscillator is locked to the in-
coming sync pulse from the plate
of the sync splitter V1B.

The negative -going pulse from
base 2 of Q1 is coupled to V3B

Color
Generator...

where it is clipped and amplified.
The positive -going pulse from the
plate of V3B is then coupled to in-
verter, V4A. The inverter, V4A, in-
verts, amplifies and clips the pulse.

The horizontal bar pulse is ap-
proximately 40v in amplitude. From
V4A it is then coupled to the cath-
ode of the color CRT through
switch S1 and the CRT adapter as-
sembly.

The sync pulse from the cathode
of V1B drives the ringing coil, 11,
which is tuned to 441kc. This pro-
duces damped 441kc oscillations
which are reinforced and amplified
by V4B.

The amplified pulses at the plate
of V4B are sharpened by the peak-
ing circuits consisting of R25, R29,
C20 and L2 and L3. They are then
coupled through C21, S1 and CRT
adapter assembly to the cathode of
the color CRT.

Since the 441kc ringing oscillator
is synced to the 15,750cps retrace
pulse, the vertical bar pulses are
locked so as to produce a stationary
pattern on the television screen.

The vertical bar oscillator ampli-
fier operates as before except that
its grid leak resistor, R26, is re-
turned to the grid of inverter, V4A,
through switch Si. The positive -
going 630cps pulse from the plate of
V3B is coupled to this grid through
C10. The grid and cathode of V4A
form a diode, clamping the tip of
the positive -going pulse to ground
level. Capacitor C10 charges
through this diode developing a
negative bias at the grid of V4A
which cuts off V4B through B26
except during the 630cps pulses.
The output of V4B therefore con-
sists of bursts of 441kc pulses. These
bursts occur at a rate of 630cps.
The bursts are coupled to the cath-
odes of the color CRT as before and
produce a stationary pattern of dots
on the face of the CRT.

The 630cps pulses and the 441kc
pulses are mixed in network R29,
L3, R21, and C11. The mixed pulses
are coupled to the cathode of
the color CRT as before, pro-
ducing simultaneous horizontal and
vertical bars, or a crosshatch pat -

Block diagram Model 662 Generator

B2 82

Bt2

SYNC

SPLITTER

UNIJuNCTION

TRANSISTOR

PULSE
CLIPPER

AMPLIFIER
NVERTER

V4A
VB

1/2 12AT7

01

2N2646
V3B

1/2 12AT7
1/2 68m8

CRT

BIASING

CONTROLS
B2

CRT
SWITCHING ADAPTER

VERTICAL SI
ASSEMBLY

441 KC BAR PEAKING
RINGING

CIRCUIT

AMPLIFIER
V4B

1/2 6BM8
NETWORK

B2

SYNC

CLIPPER
VIA

1/2 12AT7

A
RETRACE PULSE
FROM YOKE LEAD
(CAPACITY COUPLED)

FILAMENT

3.58
DIODEMEGACYCLE

02 CRYSTAL
OSCILLATOR

MODULATOR OUTPUT

V3A NETWORK
V2 12A77

GATING
DIODE
CR4
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tern on the face of the CRT. To
eliminate bright dots at the intersec-
tion of the horizontal and vertical
bars, a portion of the negative -going
horizontal bar pulse is coupled
through switch S1 and attenuator
R30 -R31 to grid leak resistor, R26,
thus cutting off the vertical bar
pulse amplifier, V4B, during the
horizontal bar pulse time.

The frequency of the crystal os-
cillator, V3A, is controlled by crys-
tal CR2, which is adjusted to op-
erate at 3.579545Mc. A portion of
the output of the oscillator is cou-
pled through C28 to diode CR3.

The RF cable is connected to the
television antenna. The TV station
carrier signal received by the an-
tenna is coupled into CR3 where it
is modulated by the 3.579545Mc
signal from the crystal oscillator
The resultant signal is connected to
the antenna terminals of the TV re-
ceiver and is interpreted by the TV
receiver as a standard TV signal
modulated with a 3.579545Mc color
sub -carrier. This color sub -carrier
modulation passes through the TV

Schematic of Hickok 662

receiver RF, IF circuits and is then
detected and amplified by the TV
receiver color circuits. Since this
subcarrier signal acts as both a
"burst" and a color signal, the re-
ceiver will interpret this as a color
signal at burst phase and will pro-
duce a yellowish green color on
the face of the CRT, when the color
circuits are properly phased.

The 60cps ac from the filament
supply is rectified by CR4 to pro-
duce a positive pulse. This positive
pulse is then applied to the cathode
of CR3 through network R39, R40.
CR3 is therefore gated off for one-
half of each of the 60cps. Since the
vertical field rate in the TV re-
ceiver is 60cps, the color signal will
appear during one-half of the ver-
tical field.

The CRT bias controls provide a
means by which the intensity of the
red, blue, and green screens can be
independently controlled. The op-
eration of these controls is as fol-
lows:

The grid of the red gun in the
CRT is connected through limiting

resistor R45 to variable resistor R46
and switch S2. As the resistance of
R46 is reduced, a portion of the
positive bias normally present on
the CRT grid is shunted to ground
through R45 and R46. This makes
the grid more negative with re-
spect to the cathode, thus reducing
the brightness of the red screen.
When switch S2 is closed the red
gun grid is grounded through R45
and this "kills" the operation of
the red gun completely. The blue
and green CRT biasing controls
function in the same manner.

The CRT adapter assembly pro-
vides a method of connecting either
receiver or generator video infor-
mation to the picture tube.

Pins 4, 5, and 13 of the adapter
plugs are connected to switch S5.
In the GEN position of the switch,
the cathodes of the CRT are con-
nected directly to the TV receiver.

Resistor R55 is placed in series
with pin 3 of connector P2 and Pin
13 of the adapter plug. It provides
a dc bias path for the CRT cathodes
when S5 is in the GEN position. 
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CERAMICS--
THE NEW SHAPE OF CAPACITANCE

Ceramic capacitors begin in the chemical
laboratory. All ceramic capacitor manufacturers
maintain complete laboratories to formulate
the ceramic compounds that determine the
final capacitor characteristics.

Testing ceramic tubulars.

RMC ceramic capacitors

 Semiconductor and other sensa-
tional new component develop-
ments have obscured the revolution
taking place in some other elec-
tronic component areas. One im-
portant example is the ceramic ca-
pacitor. Sure, most of us knew they
were around, but the breadth of
their application and versatility has
been an almost unnoticed subtle
change.

The very appearance of elec-
tronics has changed and ceramic
capacitors are greatly responsible.
Not only has printed circuitry moved
the bottom of the chassis to the
top, but the most obvious com-
ponent, the "paper" capacitor, ap-
pears to be diminishing. In its place
are small discs and tube -shaped
ceramic capacitors. And this is only
the beginning.

Already, according to one au-
thority, more ceramic capacitors
are now being used in consumer
products than any other kind.

Capacitor Basics
The function of a capacitor-to

4 el.. eaotptagapa, ,. E.

store electricity-remains the same
regardless of how it's made. And,
just to confuse matters, all capaci-
tors have the same basic design. They
are all variations of two conducting
plates separated by insulating mater-
ial-the dielectric. Different designs
result from the following phenom-
onea governing the behavior of
capacitors:

1. Capacitance increases as the
area of the plates increases.

2. Capacitance decreases as the
distance between the plates in-
creases.

3. Capacitance increases as the
constant of the dielectric material
increases.

All capacitors, except ceramics,
usually apply the first two factors to
achieve different components. The
plates were long, thin sheets and
the whole thing was rolled up to
make the familiar tubular capacitor.
The electrolytic capacitor obtained
its high capacitance by putting the
plates extremely close together.
This was possible because of the
high strength of the oxide film that
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The next generation of electronics technicians will shake their heads in tolerant amuse-
ment at the brute force methods used to obtain today's 'standard' components

2

was formed on the plates elec-
trically.

Many rating factors apply to a
capacitor besides capacitance and
voltage. These relate to losses, ac-
curacy and stability. They all de-
pend chiefly on the characteristics
of the dielectric.

Various dielectrics have a num-
ber of surprising characteristics.
For instance, the losses in the dielec-
tric may be higher at de than at high
frequencies or vice -versa. They
sometimes exhibit hysterisis-usu-
ally associated with iron cores. They
are beset with numerous instabili-
ties and most of them change char-
acteristics. For example, change
with temperature. They often show
a temperature hysterisis by failing
to return to the same value after
heating and then cooling. The
strangest characteristic, common to
all solid dielectrics, is dielectric ab-
sorption. This is the tendency of
the dielectric to absorb some energy
in a manner that prevents quick re-
lease. This is observed when the
voltage across an open circuit ca -

3

pacitor begins to build up from no
apparent source.

The Nature of Ceramics
Ceramic capacitors depend on

the third factor that affects capaci-
tance-dielectric constant. Dielec-
tric constant is a characteristic of
the atomic structure of the insulat-
ing material. It is the ability of this
structure to store energy. Ceramics
can be made that have dielectric
constants more than 1000 times
greater than the best previously
used materials. Additionally, they
have great insulating strength and,
thus, can stand high voltages. The
result, a capacitor as much as 1000
times smaller than the same com-
ponent made another way.

Hence, an important characteris-
tic of a ceramic dielectric is its die-
lectric constant. This can range
from 10 to 10,000. At present, cer-
tain widely different characteristics
seem to go with a given dielectric
constant range. High dielectric con-
stant material, for example, dis-
plays the greatest hysterisis effect.

1. Aerovox ceramics.
2. Ceramics by Erie Technological Products.
3. Two capacitors with the same rating. The one
at top has a lower dielectric constant ceramic.
The component at the top is a general use com-
ponent with a 20 percent tolerance. The smaller
capacitor has a minimum rated capacity (MRC).
4. Steps in manufacturing a ceramic capacitor.
Ceramic powder is sintered into discs, electrodes
are silvered onto opposite sides and leads are
soldered on. The entire assembly is then coated
with a tough insulating covering.

4

Hence, when the dielectric constant
is selected many other general char-
acteristics are set.

Know Your Ceramic Types
Ceramic dielectrics are made in

three different ranges: low, medium
and high. From these, four differ-
ent capacitor classes are made.

Capacitors having the lowest die-
lectric -constant ceramic also have
extremely low losses and excellent
stability. They perform well at HF
and at high temperatures. Capaci-
tance change with temperature is
small. Insulation resistance is ex-
tremely high and units are usually
rated at 1000vdc plus ac peak, the
dc unit is usually rated at 1000vdc
plus ac peak-the dc working volt-
age (wvdc). They are available
from 3 pf to 0.01µ,f with a toler-
ance of 10 percent.

If ceramic material having a
slightly higher dielectric constant is
used, an extremely useful compon-
ent results. It has all the advantages
of a lower dielectric constant ma-
terial plus a known rate of capaci-
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tance change with temperature. This
temperature coefficient can be
either positive, negative, or zero.
This means the capacitance in-
creases, decreases, or remains the
same when the temperature is
raised. These components are in-
dispensable for stabilizing tune cir-
cuits-local oscillators in TV and
FM receiver, for example. The volt-
age rating is usually 1000wvdc and
the capacitor is available from 1pf
to 700 pf with a tolerance of 5 per-
cent.

Capacitors ranging from 1.5 pf
to 0.154 are obtained if ceramic
with fairly high dielectric constants
-from 200 to 2000-are used.
Components of this type are useful
for many purposes: coupling, by-
passing, filtering, decoupling and
many others They are not satis-
factory, however, for tuned circuits,
timing applications or frequency
compensation. This is because the
capacitance of these units changes
greatly with temperature and ex-
hibits other rather large instabili-
ties. For many applications, includ-
ing those previously mentioned, this
is not important and a capacitor

2

that remains within 20 percent of
its nominal value is perfectly ade-
quate. These general -application ca-
pacitors are rated from 300 to
6000wvdc. Tolerance on the rated
capacitance is 20 percent for a
given range of temperatures. It is
important not to exceed this tem-
perature range because a few de-
grees beyond the range may re-
sult in a capacitance change of 100
percent or more.

Extremely high dielectric con-
stant values -3000 to 10,000-
yield a high -capacitance compon-
ent in a small package. Because of
its many instabilities and high losses
it is suitable only for non -critical
applications-filtering, by p assing
and in some cases coupling-for
example.

Because of the great tempera-
ture sensitivity of this ceramic type,
components made from it are usu-
ally rated in terms of guaranteed
minimum value (GMV) or mini-
mum rated capacity (MRC). That
is, the capacitance never goes be-
low rated value, but may go much
above it.

Capacitors of this type show hys-

1. High dielectric constant capacitors pack a lot of
capacitance in a small package. Unit at lower right is
a dual with common electrode. All are minimum rated
capacitance. (MRC). By Sprague.

2. Four capacitors with the same physical size but dif-
ferent values of capacitance. Other characteristics are
different, too. The components at the top are for
temperature compensation. The one at the lower left is
for general applications, including coupling. The 0.11.Lf is
for non -critical uses as in filtering and bypassing.

3. Composite circuits are produced on ceramic bodies.
This is a complete RC network for a TV vertical

l
integra-/,41°r..Ceramic capacitor by Arco Electronics.

5. A 'universal' capacitor. Twelve different values are
obtained by different lead connections: By Sprague.

3

4

terisis much like an iron core. For
this reason, they are not suitable
for large ac signals because of dis-
tortion and losses from hysterisis.
This group also shows changes in
capacitance with applied dc bias
and other peculiarities. Despite
these disadvantages it has wide ap-
plication in non -critical circuits. Its
insulation resistance is very high
and it is available from 0.0014 to
0.1ktf at 1000wvdc.

Composite ceramic components
are also available. These range
from a "universal" capacitor that
can be used to yield 12 different
capacitance values and multiple
section units with a common ground
point, to printed circuit resistor/ca-
pacitor combinations useful for TV
vertical integrators and other ap-
plications.

Application Notes
Ceramic, with its high insulating

strength, is an ideal material for
high voltage applications. For this
reason it is substituting for mica
and other types in transmitter ap-
plications. They have practically

Continued on page 100
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locate
defective

capacitors
in -circuit

3 -LEAD LEAKAGE TEST: One test lead is connected to the
plate side of the capacitor and the ground lead to the grid
leak return on the other side of the capacitor, and the
meter is zeroed. The third test lead is then connected to
the grid side of the capacitor and the meter scale shows
the leakage directly in megohms.

The B & K model 801 capacitor analyst

really works Without
i

unsolderingirucityr

Both in -circuit and out -of -circuit capacitor testing can be
done quickly and accurately with the new B & K Model
801 Capacitor Analyst. Foil, mica, general purpose and
temperature compensating ceramic, and electrolytic capaci-
tors can be accurately tested for leakage, capacitance,
opens, and shorts.

Leakage can be determined in -circuit. The unique B & K
3 -lead method permits a degree of accuracy not possible
with any 2 -lead tester. For normal circuits defective capac-
itors can be located immediately.

Open capacitors with values as low as 25 pF are easily
located with the sensitive high -frequency -signal and
resonant -3. -wave -transmission -line method.

Here's the capacitor analyst that really works: B&K Model 801

See your B & K distributor
or write for catalog AP -22.

Electrolytic capacitors are tested with a circuit that
accurately measures their effective capacitance. Their
inherent characteristics of variable equivalent series resist-
ance and internal parallel resistance are automatically
accounted for. Only one capacitor lead need be disconnected.
The capacitor is charged and then discharged under load.
High peak load currents up to 2 amperes ensure testing to
in -circuit conditions. Unlike with other testers, capacitor
can not be deformed by a reverse polarity voltage. The
actual power transferred to a load is measured and the
capacitance is read directly from the meter scale for imme-
diate replacement decisions.

All these tests and short tests too are performed with the
one set of test leads which is included with the instrument.

quickly pays for itself with reduced shop lime. Net $ 10995

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.
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G -E "CB" Tint and
3.58Mc Alignment

In performing 3.58Mc subcarrier
alignment on General Electric "CB"
chassis, it is very important that each
coil or transformer is tuned to the
proper peak as indicated on the meter
connected to Test Point 701.

As the core in each coil or trans-
former is adjusted, two definite peaks
(dips for T704) will be seen on the
meter. Tune the coils and transform-
ers as follows:

1. For T702 crystal filter and L705
crystal tuning, turn the core counter-
clockwise to the top of the shield
can. Now rotate the core clockwise
towards the chassis and the meter
indication will increase to the first
peak. If the clockwise rotation of the
core is continued, the meter indica-
tion will drop slightly and then in-
crease to a second peak. The first
peak is the correct tuning point.

2. For 1703, the R -Y transformer,
turn the core clockwise towards the
circuit board and the bottom of the
shield can. Now rotate the core coun-
terclockwise until the meter indicates
the first peak which is the correct
one. Again, further adjustment in the
same direction will indicate a second
peak which is the incorrect one.

3. For 1704, the B -Y transformer,

rotate the core clockwise to the bot-
tom of the shield can. Now rotate the
core counterclockwise until a point
of minimum voltage (dip) is indicated
on the meter. If the counter clockwise
rotation of the core is continued, the
meter indication will rise slightly and
then decrease to a second dip. The
first dip from the bottom of the shield
can is the correct tuning point.

In multi -channel areas a condition
may exist, because of transmission
difficulties, where the 3.58Mc burst
phase of a particular station has been
shifted sufficiently so that normal
flesh tones are not attained. This
would occur, of course, with the
TINT control places at the end of its
range for the nearest approach to
correct fleshtones.

Using a hypothetical example of
a three -channel area, the following
conditions might exist.

One channel - Flesh tones at cen-
ter of TINT control range. Second
channel - Flesh tones 10 deg
from center. Third channel - TINT
control at end of range and flesh
tones not attained. (flesh tones either
green or magenta).

The cure for this condition would
be to correctly tune in the third
channel and preset the TINT control
about ten deg in from the end of
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the control range which is nearest
to flesh tones (turning toward the
center of the range). Leave the TINT
control in this position and realign
the 3.58 Mc subcarrier channel using
the offending station signal as a sig-
nal source. After realignment it should
be possible to get correct flesh tones
within the range of the TINT control
for all of the above channels. Similar
adjustments can be made if you have
multi -channel peculiarities in your
area.

The TINT control in the 21 in. and
25 in. "CB" Chassis was changed
from a capacitor (C125) to a poten-
tiometer (R165) beginning with chas-
sis stamped "EN106." C720 (24pf)
was also deleted at this time. (See
Fig. 1.)

A special semiconductor diode
(CR710) which, when reverse biased,
acts like a capacitor. If the reverse
bias applied to the diode is changed,
the capacity of the diode will change.
CR710 has a capacity range of ap-
proximately 5pf to 25pf when the
applied reverse bias is changed from
+90v to +2v. The capacitance is low
when the voltage is high and vice
versa. The function of the new TINT
control R165 is to produce the change
in voltage to vary the capacity of the
diode CR710.

A voltage divider between B+270v
and ground is formed by R726, R165
and R166, B+ is connected to the
cathode of CR710 through R725.
CR710 is connected to L705 and the
grid of the subcarrier amplifier
V702B through the dc blocking ca-
pacitor, C717. R725 isolates the grid
circuit from the voltage divider to
eliminate stray capacity effects.

Adjustment of the TINT control,
R165, produces a change in voltage
at point T and CR710 which changes
the capacity of CR710. CR710 then
acting as a variable capacitor, changes
the phase of the subcarrier at the
grid of V702B.

With the above change it was nec-
essary to readjust the neutralization.
C721 was changed to 1.lpf and the
connections were reversed at the sec-
ondary of the R -Y transformer, 1703.
Since this reversed the phase of the
subcarrier at the R -Y synchronous
detectors, it was also necessary to re-
verse the polarity of the diodes CR705
and CR706.
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B&K MODEL 970 RADIO ANALYST

SERVICE AM & FM
AUTO AND TRANSISTOR RADIOS

AT A PROFIT!
Jobs that used to be unprofitable now go so quickly that you can make
good money handling them! There are millions of auto radios and tran-
sistor radios in the field-portables, auto and table models, plus hi-fi
and communications equipment. Instead of turning them away, you can
turn them into money-makers with the B&K Model 970 Radio Analyst.

The 970 is effective because it's accurate and complete. Using the
famous B&K signal injection technique, this all -in -one instrument pro-
vides the required dc power, lets you test power and signal transistors
in and out of circuit; generates RF and audio signals, and includes a
rugged, accurate VOM. Four functions in one compact package-with
solid state reliability, B&K professional quality.

LOW INVESTMENT-QUICK RETURN
See your B&K Distributor or write for Catalog AP22-R Net $19995

B & K MANUFACTURING CO.
DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE.  CHICAGO, ILL. 60813

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

JANUARY 1966

FEATURES:
BUILT-IN POWER SUPPLY
Auto Radios-High current, low -ripple, for
transistor, hybrid, and vibrator types.
Transistor Portables -134 to 12 volts for
battery substitution-plus separately vari-
able voltage tap for bias.

QUICK AND ACCURATE TESTING OF
POWER AND SIGNAL TRANSISTORS
In-Circuit-stage by stage DC signal injec-
tion and sensitive metering of power supply
current.
Out-of-Circuit-Direct Beta and Leakage
meter scale readings. Easy balancing or
matching.

VERSATILE SIGNAL GENERATORS
RF Generators-provide broadcast and IF
frequencies for both AM and FM bands.
Audio Generator-for AM or FM modula-
tion of the RF signals, and for trouble-
shooting audio circuits.

RUGGED VOM
Volt-OHM-Milliammeter-with rugged,
taut band meter-provides correct ranges
for easy, fast servicing of all home and
auto radios, as well as transistor portables.

... for more details circle 15 on postcard

67



"A professional
quality TV
system priced
for the home?"

"Try this!"

"I understand that professional TV systems
use 75 ohm coax."
"That's right. Because coax minimizes interference
and ghosting."
"How's that?"
"It's shielded-doesn't pick up noise. Also, it's
unaffected by changing weather conditions.
With 300 ohm twinlead, moisture can play
havoc with the signal."
"So, that's it."
"What's more, you can feed coax thru all types
of surfaces, even near metal, without interfering
with performance."
"I'd like to have a system with TV outlets all over
the house-bedrooms, kitchen and patio."
"The new two -transistor Blonder -Tongue Vamp 2-75
is easy to install and it can deliver sharp, clear
pictures to as many as 8 TV outlets."
"Sounds real professional. What about the cost?"
"The rugged, weatherproof amplifier with remote
power supply lists for only $44.95."
"I'm on my way to my dealer."

(This message was paid for out of the gross profits of
BLONDER -TONGUE, 9 Ailing St., Newark 2, NJ.)

... for more details circle 16 on postcard
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Irafeta COLORFAX
Sylvania 22 in. Color CRT

Sylvania Electric Products Inc. an-
nounces that it will introduce a 22 in.
90 deg rectangular, color television
tube this spring.

To facilitate TV chassis and cabinet
design, Merle W. Kremer, a senior
vice president of the company in
charge of the electronic components
group, said that sample quantities of
the new tube will be sent to the na-
tion's leading television manufactur-
ers in the second quarter of the year.

All of Sylvania's color picture tubes
use the red "rare earth" europium
phosphor introduced by the company
in June 1964. The phosphor provides
increased brightness and truer color
rendition and has been in heavy de-
mand since its introduction.

"The 22 -in. rectangular tube has
been designed to eventually succeed
the 21 -in., 70 -deg round tube that
has long been the standard tube in
the industry," Mr. Kremer reported.
"The 22 -in. tube will be six inches
shorter, back to front, and will pro-
vide 228 -square -in. of viewing area."

The new tube will be made available
to set manufacturers for approxi-
mately $120.

"During 1966, Sylvania will pro-
duce rectangular tubes in 19-, 22-,
and 25 -in. sizes and the 21 -in. round
tube," Mr. Kremer said. "A 15 -in.
rectangular tube will be shown early
this year and will be in production late
in 1966 or early in 1967, depending
on demand from set manufacturers,"
Mr. Kremer added.

Elmer H. Wavering, president of Motorola,
Inc., is shown with a 21 in. rectangular color
CRT. The new addition to Motorola's color
CRT line is being tested in a Helmholst
Chamber where the effects of magnetic fields
in various parts of the earth can be simulated.



10 facts
you should know

about color -bar generators
If you are going to buy a color -bar generator
-or even if you already own one-here are
several facts you should know.

While other types of test instruments may
lack one or more features, they may still be
useful in skilled hands-provided the user is
aware of their shortcomings and provided he
has other means of determining what he must
know.

This is not true of a color -bar generator.
A color -bar generator should allow you to

walk away from an adjusted receiver know-
ing that the owner can turn it on and receive
color broadcasts in full -fidelity color and
sound.

Not all color -bar generators can give you
this assurance.

Let's talk facts.

FACT NO. 1: A gated -rainbow type gener-
ator is accepted as the standard of the
service industry
You do not need fully saturated NTSC colors
to achieve perfect
adjustment any more
than you need an
FCC -type broadcast
signal for tuner and
if -amplifier align-
ment. The gated -
rainbow type signals
are used by virtually
all TV manufactur-
ers in establishing service procedures for their
sets.

Urgent service needs for a trustworthy
color -signal source were met years ago when
RCA introduced the gated -rainbow system.

Today, this basic system is used in nearly
all service -type color -bar generators. The
waveforms and procedures in nearly all color -
TV service notes are based on this system.

FACT NO. 2: All gated -rainbow type gen-
erators are not alike
In spite of their basic circuit similarities,
available models differ in their features, ac-
curacy, and ultimate usefulness. Some of
these differences are critical.

FACT NO. 3: The offset subcarrier oscilla-
tor must be controlled within a few cycles
of its true frequency
This oscillator controls the phase angles
(hues) of the color -bar pattern. It is the heart
of the color -bar generator.

The subcarrier oscillator should be within
±20 cps of its fundamental frequency of
3.563795 megacycles. /n the crystal -controlled
RCA WR-64B Color -Bar/ Dot 1 Crosshatch
Generator, this deviation is kept well within
the ±20 cps limit.

FACT NO. 4: Provision must be included to
prevent the subcarrier oscillator from
drifting off frequency
The subcarrier oscillator must not only be
accurate when the instrument is new-it must

Gated rainbow color -bar
pattern

stay accurate. Top-quality components mini-
mize undesirable frequency changes.

Check, for instance, the trimmer capacitor
used in the 3.56 -Mc subcarrier oscillator.
You'll find a piston -type ceramic capacitor-
not a flat mica type-in the RCA WR-64B.

FACT NO. 5: The generator must have an
rf-sound carrier to assure proper setting
of the fine-tuning control
Unless your color -bar generator has this es-
sential feature, it may produce a perfect
color -bar pattern on the receiver, but at the
wrong setting of the receiver fine-tuning con-
trol. In such cases, the receiver may not cor-
rectly reproduce a color program.

The WR-64B has this necessary feature.
With it, you can accurately set the fine-tuning
control before making color adjustments. In
the WR-64B the rf-sound carrier is also
crystal -controlled.

FACT NO. 6: The rf picture carrier must
be exactly on frequency to assure that the
color subcarrier is correctly placed in the
receiver bandpass
Drift, faulty adjustment, or aging of com-
ponents in the rf oscillator section can move
the generator picture carrier off frequency.
This shift, in turn, will also move the color
subcarrier signal away from its correct posi-
tion in the receiver bandpass. In some receiv-
ers, this shift will affect accuracy of color -
circuit adjustments.

A separate crystal -controlled oscillator is
used in the WR-64B to keep the picture ex-
actly on frequency.

FACT NO. 7: The axes of the output color -
bar pulses should lie on the zero axis-and
not on elevated brightness pedestals
Elevated pulses necessitate use of an oscillo-
scope for accurate setting of receiver phasing.
A generator having zero -axis color -bar pulses,
such as the WR-64B, does not require use of
an oscilloscope for checking phasing in the
customer's home.

FACT NO. 8: The generator should not re-
quire frequent adjustment of internal
counter circuits
All color -bar generators contain circuits
which develop vertical and horizontal sync,
and dot -and -bar -pattern signals, by dividing
or counting down from a higher frequency:
usually 189 Kc. If one of these circuits is un-
stable, the patterns can jitter, ripple, jump
sync or contain the wrong number of dots or
bars.

Conventional R -C circuits are used in the
counters of most generators. But the RCA
WR-64B uses inherently stable iron -core in-

ductors in its counters, thereby assuring long-
term counter -circuit stability.

FACT NO. 9: The proper way to check re-
ceiver color performance is to feed the gen-
erator signal into the antenna terminals
Color performance depends on overall re-
ceiver condition-not on that of a single sec-
tion alone. A color -test signal fed directly
into the video amplifier-rather than through
the antenna terminals-will not provide a
proper check of the complete receiver. The
only method you should use in adjusting the
receiver, therefore, is the rf-signal-input
method-the method provided by the RCA
WR-64B.

FACT NO. 10: There is no "best" dot size
or bar width for convergence adjustments
Generator dot size or bar width has no sig-
nificance for convergence adjustments.

Veteran technicians, however, have found
that very small dots or thin bars are difficult
to use under average lighting conditions. If
receiver brightness is turned up to overcome
this handicap, blooming will result. Proper
convergence cannot be achieved under this
abnormal condition.

The dot and bar size of the WR-64B is
small enough to permit exact, speedy adjust-
ment, and large enough to be useful under
average lighting conditions.

These are ten specific facts you should
know about color -bar generators. They add
up to this

FACT: The new RCA W R -61B has all the
features you need for complete color -
circuit adjustment
It's the one color -bar generator that meets
all servicing requirements-from the com-
pany that pioneered and developed the color -
TV system now in universal use: RCA!

Order it today from your local Authorized
RCA Test Equipment Distributor.

$189.50* 'Optional distributor resale price. May
be slightly higher in Alaska, Hawaii and the West. Prices
subject to change without notice.

RCA ELECTRONIC COMPONENTS AND DEVICES,
HARRISON, NEW JERSEY

The Most Trusted Name in Electronics
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NEW PRODUCTS
FOR MORE INFORMATION CIRCLE NEW PRODUCT NUMBERS ON POSTCARD INSIDE LAST COVER.

CRT Tester 200
A CRT tester with a variable G2

control is announced. The tester has
two permanently attached cables in-
cluding sockets for all types of CRTs.
The CR128A checks CRTs for em -

mission, shorts and leakage between
elements. It weighs 10 lb and meas-
ures 10 x 9 x 31/2 in. and sells for
$74.95. Sencore.

Emergency Identification 201
A line of mobile communications

antennas made with brilliant fluor-
escent "International Emergency
Orange" material is introduced. The
antennas are used on police radio

equipped motorcycles and other ve-
hicles. The citizens band versions are
used by CB clubs with emergency
groups such as REACT teams. Anten-
na Specialists.

CB Radio 202
An all solid-state citizens band two-

way radio, with 12 crystal -controlled
channels and an all -silicon transistor
complement is introduced. This CB
transceiver, designated Mark 10,
weighs less than four and one-half lb
and occupies a space of slightly more

than one cubic ft. In addition to op-
erating as a two-way CB radio, the
unit may be used as a public address
(PA) system with 3w audio -power
output and includes a jack for external
speaker connections. The unit requires
a 12vdc power supply with either posi-
tive or negative ground. RCA.

Color Generator 203
A portable transistorized color gen-

erator which provides crystal -control-
led keyed rainbow color bar display,
and dot, crosshatch, horizontal line

and vertical line patterns as well as
gun killer controls is announced. Dots
are one line high and only 0.2µ,sec
wide. The model 1245 measures 2-7/8
x 8-1/2 x 8-7/8 in., weighs 3 lb and
sells for $134.95 net. B&K.

Hook Blade Knife 204
A pocket knife

with a "modified
hook" blade, in-
stead of the con-
ventional "spear"
blade is intro-

duced. The knife also has a screw-
driver blade. It is claimed that the
new blade is scientifically shaped so
that it is highly effective for general
cutting. In addition, the modified hook
is just right for ripping, cutting close
to a line, or slitting the outer covering
of cable. Holub.

Underwater Phone 205
A device for underwater commu-

nications between skin divers is intro-
duced. Normal speech sounds are
carried through the water for 50 ft.
or more and can be heard by other
divers without special receivers or
listening equipment.

Extending the range of the equip-
ment beyond the normal operating
radius is an automatic tone alarm.

The system consists of two parts:
a face mask including a microphone

//4

and a sound diffuser to eliminate bub-
ble sounds and a plastic case contain-
ing the amplifier circuitry, dry cell
battery, and speaker. The microphone
assembly fits inside an ordinary div-
ing mask while the speaker case is
worn on the weight belt. The complete
system weighs 25 oz in the water.
Raytheon.

Soldering System 206
A production soldering system

which includes a power -control unit
which regulates soldering -iron tip
temperatures, and a miniature solder-

ing iron which utilizes regular tips is
announced. The power -control unit's
range of 350-750° tip temperatures is
set by a direct -reading dial. American
Beauty.
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A million miles a day!

Your packages go
wherever Greyhound goes

when you ship by
Greyhound Package Express

Greyhound goes over a million miles a
day...everywhere in the U.S.A., includ-
ing thousands of communities not served
by any other form of public transporta-
tion. And your shipments go wherever
Greyhound goes, aboard regular
Greyhound buses, when you specify

Greyhound Package Express. Ship any-
time at your convenience -24 hours a
day, 7 days a week, weekends and holi-
days, too. Schedules are fast and fre-
quent. Your shipments get there faster,
(often in a matter of lours) because
they get moving sooner. Save time! Save

It's there in hours and costs you less
For Example Buses Daily Running Time 20 lbs. 30 lbs. 40 lbs.*

BOSTON-
NEW YORK

20 5 hrs. . . min. $2.00 $2.35 $2.60

LOS ANGELES-
SAN FRANCISCO

28 9 hrs. 20 min. 2.10 2.45 2.80

PITTSBURGH-
CLEVELAND

13 2 hrs. 55 min. 1.80 2.05 2.40

INDIANAPOLIS-.
CHICAGO

10 4 hrs. 15 min. 1.90 2.20 2.55

money! Save trouble! Ship C.O.D., Col-
lect, Prepaid, or open a Greyhound
Package Express Charge Account.
For information on service, rates and
routes, call Greyhound, or write:
Greyhound Package Express, Dept. 53-A,
140 S. Dearborn St., Chicago, 111. 60603.

*Other low rates up to 100 lbs.

One of a series of messages depicting another growing service of The Greyhound Corporation.

JANUARY 1966
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NEW PRODUCTS

Fuseholder 207
A line of waterproof fuseholders

which can be used on circuits of 600v
or less is introduced. The fuseholders
can be used for street or highway
lighting standards, yard lights, mobile
power supply units, marine equipment,

G,,issio641111W

sub -surface junction boxes supplying
lighting or equipment circuits, portable
outdoor or construction equipment or
any circuit operating in exposed loca-
tions. Bussmann.

Cable Clamps 208
An adhesive cable clip for holding

electronic cable in place is introduced.
The cable clips are constructed of
polyvinylchloride with a foam adhe-
sive backing. They are available in
four sizes to handle bundles or jacketed
cable from 1/8 to 1/2 in. in diameter.
The clamps are for use in communi-

STEP UP

BUSINESS !INDUSTRIAL

2 -WAY RADIO SIGNALS

with one of

JOHNSON'S

85 WATT "TIGERS"!

Take a Johnson business ... to put a "Tiger" in your
radio-add a P/A 85* trunk for 85 watts mobile

*for 85 WATTS BASE, Add a P/A 85"Tiger"to your Base Station!

For many Business/Industrial applications, a 5 or 10 watt "Messenger"
under the dash delivers all the coverage needed. But to step up to ex-
tended range, suggest Johnson's new P/A 85* Power Amplifier . . . put
it in the trunk for 85 -watts mobile. And with a P/A 85* "Tiger" added
to your customer's base station equipment, you can punch up his signal
for even greater range that he may now need.

Here's the ultimate in flexibility. Now with the P/A 85* added to the
full line of two-way Johnson "Messengers" . . . all with "mix -and -match"
capability, you can dependably equip two of anything from a motor-
cycle to a semi -truck for practically the same dollar investment required
for one transceiver of another make! And when your customer needs
service, you'll find that a Johnson AM "Messenger" can be back on
the air in 1/3 less time than FM equipment. If extended range is needed,
the new P/A 85* is the answer.

'The P/A 85 is not a "Linear" Amplifier-but a full "Power" Amplifier.
THE HOT

BUSINESS/INDUSTRIAL
RADIO LINE

72

E. F. JOHNSON COMPANY
O

2709 Tenth Ave S. W. . Waseca, Minnesota 56093

... for more details circle 38 on postcard

cations systems wiring to hold JKT
or coaxial cables, and in electronic
systems. 3M.

Microphone 209
A transistorized base station mi-

crophone with adjustable output level
is introduced. According to the manu-
facturer, the microphone makes it

possible to increase the range and
signal strength of any transceiver. A
volume control on the microphone al-
lows the operator to dial the output
level. Turner.

Audio Transformers 210
An audio transformer measuring

5/16 x 3/16 and weighing 1/20 of an

oz is announced. The transformer is
metal encased, hermetically sealed.
United.

... for more details circle 61 on postcard
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True,
60,000

TV commercials

Not Winegard
Winegard sales doubled in '65. So did the number of Winegard employees. We added some

sq. feet of production space. And we advertised more than ever before-with thousands of
(color and black & white) and with big, hard selling ads in Life, Parade and Sunset.

But that was last year. And a company doesn't continue 70
be the leader in its field by being satisfied with what happened

last year. That's why Winegard will have even more production,
assembly and office space this year. That's why there will be

a lot more people working a lot more hours to make and deliver a
lot more of the best antennas available. And that's why Winegard

will continue to do more advertising than any other antenna manufacturer.
And, of course, there will be some new antennas and a few other surprkses

that will cause more excitement (and sales) than anything Winegard has ever
done before. We expect to at least double sales again in 1966.Will we be satisf ed?

Probably not. But people who buy Winegard products will be. And so will people
who sell and install them. We hope that includes ,eau.

WINEGARD ANTENNA SYSTEMS
WINEGARD CO.  3000 Kirkwood Burlington, Iowa 52602
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Imagine-just 6 Sonotone® crystal cartridges replace 146 models. In microminia-
tures, the Sonotone Micro -Ceramic series updates to 1965 performance almost
any phonograph using a ceramic cartridge produced within the past 20 years.

Replacements in transistor phonographs? The "24T", "27T" and "35T" Micro -
Ceramics are the answer. For the world's "safest cartridge," try the "21TR" with
its fully retractable, hinged mounting bracket, bottoming button and Sono -Flex®
stylus. Replacements in the top -end hi-fi models? The audiophile -accepted Sonotone
"9T" series is your best bet. And from the standpoint of customer satisfaction, only
Sonotone cartridges are equipped with the virtually indestructible Sono -Flex stylus.
Now the clincher: Sonotone cartridges are direct replacements in more than 15
million phonographs in which they are original equipment.
These are just a few of the reasons you need stock fewer Sonotone cartridges than
other brands-and still have the right replacement for just about every phonograph
that comes into your shop. For comprehensive cartridge replacement guide, write:

SONOTONE------audio products
Sonotone Corp, Electronic Applications Div., Elmsfo d, N. Y.
Export: Singer Prods. Co., Inc., N.Y.C., Cable: EXREGNIS, N.Y.

(t)

NEW PRODUCTS

Cartridge Display 211
A phono cartridge counter display/

dispenser finished in three colors with
gold metal trim is announced. The

unit is being offered to dealers through
a promotion. The display/dispenser
measures 151/4 x 131/2 x 81/2 in. Sono -
tone.

Screwdriver 212
This 3 15/16 in. long pocket screw-

driver has a pocket clip, plastic

handle and a 1/2 in. hardened steel
blade. Moody.

Desoldering/Resoldering Iron 213
A pencil -style iron for removing

and replacing miniature components
in printed circuit boards and conven-
tional wiring is announced. Known
as the Model 300, it is only 8 in.

long and weighs 31/2 oz. Rated at 40w
and 115 vac, it delivers a 720° F tip
temperature, according to the an-
nouncement. List $13.49. Enterprise.

. . . for more details circle 55 on postcard
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Tiros uses Solid RCA Circuits

The entire RCAVictor line
uses RCA Solid Copper Circuits
Why?
RCA Solid Copper Circuits won't come loose.
Won't short circuit. Won't go haywire.They're the
Space Age advance over old-fashioned"hand

SHOWN AT TOP: SOLID RCA CIRCUIT DESIGNED FOR NASA'S TIROS

The Most Trusted Name in Electronics

JANUARY 1966 75



IT'S HERE! KAY-TOWNES' NEW

gin& base
ANTENNA FEATURING THE

PIGGY -BACK POWER PACK
FOR THE BIG EXTRA PUNCH NEEDED TO PRODUCE

THE BEST IN C 0 L 0 R AND IMPROVED
BLACK AND WHITE RECEPTION

The new Kay -Townes COLORPHASE antenna line with Piggy -Back
Power Pack is designed to meet every need in every area. Check such
features as the insulator-extra rugged, moulded of special materials
to withstand shock, fatigue and the ultra -violet rays of the sun . . .

the sleeve reinforced elements, the new swing lock that allows anten-
nas to be packed in smaller cartons for less storage space and easier
handling. And like all Kay -Townes antennas, COLORPHASE has
the unique Kay -Townes phasing system. It comes completely assem-
bled with two-piece mast -clamp double locking and reinforcing the
crossarm. No boom braces are necessary.

POWER PACK

NNN N I \ \ \ \
\ \\,\\ ,\\\

6 MODELS
FOR EVERY PURPOSE

CP-23G -9 active driven elements
plete with Power Pack. List $44.80

CP-19G -9 active driven elements
plete with Power Pack. List $35.05

COM-

COM-

CP-7G -3 active driven

CP-28G

CP-28G -9 active driven elements com-
plete with Power Pack. List $53.75

CP-15G -7 active driven elements com-
plete with Power Pack. List $26.10

CP-11G- 5 active driven elements. List
$20.19

elements. List $13.02

GENUINE GOLD ANODIZED - Not A Spray To Wash Away!
ALL WITH THE KAY-TOWNES
ORIGINAL PHASING SYSTEM

This unique system providing high gain, high front
to back ratio was developed by Kay -Townes in
1954 and is the most copied system used in
antenna design today, having been renamed by
other manufacturers as LOG -PERIODIC, etc.
Incorporated in this system is a solid rod, all -
aluminum, one-piece construction with special
insulator at every crossover point eliminating
possible shortouts.

Kay -Townes is not a member of any association. Dedi-
cated to the manufacture of only the finest quality
antenna systems, it needs no "association" other than
the growing thousands of satisfied users who have
experienced the fine reception provided by Kay -Townes
Antenna Systems.

SALES TERRITORIES OPEN IN SOME AREAS

QUALITY PERFORMANCE  ECONOMY

KAy-TOWNES
a riFra /1 int a etampany

AFFILIATED
ONLY WITH FINE

PERFORMANC

HEADQUARTERS OFFICE AND PLANT 1511 DEAN AVE., ROME, GA. 30162
ALSO MANUFACTURING AND SALES OFFICE IN RINCON, PUERTO RICO

OVER 800 ANTENNA MODELS FOR EVERY AREA - EVERY PURPOSE

"lc...NEW PRODUCTS

Wireless Paging System 214
A two-way paging and talkback

system that plugs into ac outlets is
introduced. The system permits one

(or more) persons to originate the
call-the paged party can reply by
speaking in the direction of the
speaker. Fanon.

SSB Transceiver 215
A transceiver for use on the high

frequency band (2 to 30Mc) is an-
nounced. The SB72 uses 13 tubes in-

cluding compactrons and nuvistors.
It has a built-in power supply for 12

or 115v operation. The unit is an
upper sideband, lower sideband or
double sideband transceiver. General.

Inverter 216
A solid state transistor power in-

verter is introduced. This unit changes
the regular storage battery current of
a car or boat to 117v filtered ac. Ca-

pacity is 125 to 150w. The inverter
can be used to power amplifiers, ra-
dio, portable TV, lights, can openers,
mixers, electric shavers, electric drills,
soldering irons and other electrical
equipment. Terado.

. . . for more details circle 39 on postcard
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SELL THE BRAND YOU KNOW

In the world of appliances and electronic products there are certain
names . . . brand names . . . which stand in the public mind for un-
compromising excellence ... for performance . . . for reliability.

There is an obligation in the possession of a brand name: the duty
to maintain the product excellence on which confidence is built.

Doubtful substitutes for known quality may lie a risky investment
for the dealer who induces the customer to accept it.

It may be easy to make an appliance or electronic product that looks
like the Branded Product. But surface resemblances, glowing claims,
and a seemingly attractive price do not make a product of unknown
quality, "Just like the real thing." It's far, far harder to make one meet the
rigid standards of performance the reputation of the maker demands.
BRAND NAMES FOUNDATION, INC., 292 Madison Ave., N. Y. C.

CONFIDE NC

BRAND®
NAMES
SATISFACTION/

You can sell with confidence
when you sell a brand -name product

advertised in leading magazines

For yours and for your customers' protec-
tion all advertising copy, text, and illustra-
tions are subject to the publisher's ap-
proval, and the right is reserved to reject
or exclude copy which is unethical, mis-
leading, extravagant, challenging, ques-
tionable in character, or does not meet
with the approval of the Federal Trade
Commission.
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NEW PRODUCTS

CB Transceiver 217
A 5w unit with pre -aligned "plug-

in" circuits is introduced. This 24
transistor unit has a typical RF power

"Do you have
any problems with

mast -lighting?"

output of 3.7w with 85% upward
minimum modulation, the manufac-
turer says. A base station console is
available for use with transceiver.
Texas Communications.

Cartridge Assembly 218
A cartridge assembly designed for

the newest Garrard automatic turn-
tables is announced. The Model M80E
cartridge assembly features a retrac-
tile suspension system and an ellipti-
cally shaped diamond stylus and is
said to provide bounce -proof and
scratch -proof operation. The assembly
plugs into the tone arm of the Ger-

"Not with my
Ay -gain

DUO -BEAM."
For years, the biggest fault found with any beam antenna for CB has been energy rob-
bing mast -lighting. Now, with new Duo -Beams from Hy -(lain, mast -lighting is a thing of
the past...just ask the man who owns one. As you know, mast -lighting comes from a con-
ventional CB beam being installed so close to the supporting mast that energy radiated
by the antenna is absorbed, distorted and re -radiated by the mast in patterns that vastly
reduce the efficiency of the antenna. How do Hy -Gain Duo -Beams overcome the problem?
With Duo -Beams, the cross boom supporting the antennas at either end removes the
antennas far enough from the supporting mast to eliminate any possibility of energy
reaching the mast. And, with Duo -Beams, there's a second bonus. As a stacked array of
two identical beams that are properly phased and spaced, Duo -Beams multiply the amount
of radiated power attainable with a single beam. Multiplied power...no energy robbing
mast-lighting...two big reasons Hy -Gain can unconditionally guarantee new Duo -Beams
will deliver more "Talk Power" than any other antenna built for CB. Three models
to choose from:

Duo -Beam 10-Delivers 120 Watts "Talk Power" $99.95 Net
Duo -Beam 6 -Delivers 93 Watts "Talk Power" $69.95 Net
Duo -Beam 4 -Delivers 42 Watts "Talk Power" $39.95 Net

Incidentally, all Duo -Beams are rotatable to give pin -point accuracy in directing greater
"Talk Power" over all 360 degrees of the compass.

Duo -Beams are available now through your Hy -Gain representative, or write . . .

HY-GAIN ELECTRONICS CORPORATION
8467 N.E. Highway 6-Lincoln, Nebraska 68501

. . . for more details circle 34 on postcard

rard Lab 80 and Type A70 automatic
turntables. Shure.

Multitester 219
Ten push buttons select operating

mode and range on this VOM. It has

a 30,000u/ v sensitivity and has a lvdc
full scale range. Olson.

Solid State TV Set 220
A 9 in. TV portable weighing 10

lb is announced. The solid state unit

951-UW
uses epitaxial passivated transistors.
It operates on rechargeable battery,
ac or auto/boat 12v power. Sony.
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223
Two speakers

for high power
application and
adaptable for
musical instru-
ments, music sys-
tems and Hi Fi
music systems
and other simi-
lar applications

are announced. Both contain a 31/2

lb Alnico V magnet, 3 in. dia. voice
coil, built-in heat sink, and rear vent
for air relief. Oxford.

Tool -Tray Ladder 221
A ladder with an overhanging tool -

tray is introduced. The tray, 24 x 3
in., is welded to the top and back of

the ladder frame in a cantilevered ar-
rangement. The ladder rolls on four
3 in., side -braking, swivel casters that
are mounted to the frame. Ballymore.

Tape Recorder 222
A custom 4 -track tape recorder is

announced. It is said the unit provides
fitiest recording and playback perfor-
mance of 71/2 and 33/4 ips tapes, plus
"sound -with -sound" feature that per-

mits additions to previously recorded
programs. The unit records FM/
stereo, FM, AM or phono by using
console and tape recorder controls,
according to the maker. Zenith.

Speakers

Otto Werk
sent in

this
Coupon

UNIVERSITY SOUND

Desk A-68, P.O. Box 1056
Oklahoma City, Oklahoma 73101

Please send me the COMMERCIAL SOUND PRODUCTS

Catalog '66 right away.

NAME

ADDRESS

CITY STATE ZIP

Look what he got!
The total facts about the total lively sound of people -

to -people. About new Reflex Trumpets ... Drivers

. . . Paging/Talk-Back Speakers . . . Sound Col-

umns . . . and every type of speaker for com-
mercial sound and public address applications.
The best systems for auditorium or playing
field . . . plant or patio . . . fixed or mobile.

Send for this new and up-to-date commer-

cial sound reference book right away.

You'll be an expert too, just like
a smart Dane named Otto. UNIVERSITY SOUND

,...._)11 A DIVISION OF LTV LING ALTEC. INC
9500 W. Reno, Oklahoma City, Okla.

...for more details circle 60 on postcard

NOW! Solve Electronics Problems
fast with New Patented Slide Rule.

4.71:11/1112.

That's right! This amazing new Electronics
Slide Rule will save you time the very first
day you use it. It's a patented, all -metal 10"
rule that features special scales for solving
reactance, resonance, inductance and cir-
cuitry problems . . . an exclusive "fast -
finder" decimal point locater . . . widely -
used formulas and conversion factors for
instant reference. And there's all the stand-
ard scales you need to do multiplication,
division, square roots, logs, etc.
Best of all, the CIE Electronics Slide Rule
comes complete with an Instruction Course

GET BOTH FREE!

Send
coupon
today -0

9

of fourfour filliO-PROGRAMMED*Iessons. You'll quickly
learn how to whip through tough problems
in a jiffy while others plod along the old-
fashioned "pad and pencil" way.
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 de-
scribing this Electronics Slide Rule and
Instruction Course and FREE Pocket Elec-
tronics Data Guide. Cleveland Institute of
Electronics, 1776 E. 17th St., Dept ET -108
Cleveland, Ohio 44114.

*TRADEMARK

Cleveland Instituteof Electronics
1776 E. 17th St., Dept. ET -108 Cleveland, Ohio 44114

Send FREE Electronics Slide Rule Booklet. Special Bonus: Mail
promptly and get FREE Pocket Electronics Data Guide too!

NAMF
(Please Print)

ADDRESS COUNTY

CITY STATE ZIP

A leader in Electronics Training...since 1934

JANUARY 1966
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introduced. The transmitter's fre-
quency range is 26.965 to 27.225Mc
(channels 1 to 23). It has push to talk
switching. Audio output is 3.5w and
sensitivity is 0.5p.v. Power supply is
either 117vac, 60cps half -wave volt-
age -doubler or 12vdc. Metrotek.

Utility Cart 226
A line of utility carts in two or

three -shelf models is introduced. Each
cart is equipped with 5 in. replace-
able rubber tired and ball bearing
casters. The three -shelf models have a
capacity of 350 lb, an over-all length
of 40 in., over-all width of 211/2 in.

NEW PRODUCTS

Solder Tube Dispenser 224
A transparent

plastic tube dis-
penser containing
131/2 ft of coiled
60/40 rosin core
solder wire, 0.050
in. dia is intro-
duced. This sol-
der tube dispenser

can be used by TV -radio technicians.
Alpha.

Transceiver 225
A CB transceiver with 11 channel

crystal control transmit and receive,
plus a 23 channel tunable receiver is

INNOVATION

INNOVATION

In
Electrical
Electronics
Engineering

 80 Technical sessions, 300 papers
- all at the New York Hilton

 4 floors of exhibits - all at the
New York Coliseum. Four days
only - Monday -Thursday

 Gala IEEE Banquet-Wednesday,
7:15 p.m., New York Hilton Grand
Ballroom - $15.00

 Free shuttle busses between the
Hilton and the Coliseum -
every few minutes

 Registration - Members $2.00 -
Non-members $5.00. Ladies $1.00.
Good for all days - Technical
Sessions and Exhibits. In and
out privileges.

EXHIBITS (4 days only)
Monday through Thursday

11:30 a.m. - 9:30 p.m.
NEW YORK COLISEUM

TECHNICAL SESSIONS
Monday through Friday

NEW YORK HILTON

MARCH 21-25, 1966
Students (over 14) accompanied by adult will be admitted to
Exhibits Thursday only. $2.00. (Not more than 3 per adult)

<>) IEEE EXHIBITION

and an over-all height of 36 in. Clear-
ance between shelves is 113/4 in. Col-
son.

Microphone 227
A dynamic cardioid microphone

with uni-directional pickup character-
istics is introduced. The Model 580SA

is a high impedance unit to be used
with any high gain, high impedance
amplifier while the Model 580SB is a
low impedance unit to be used with
any low impedance amplifier. Where
long cable lengths are required, the
Model 580SB should be used. Shure.

Socket Wrench 228
Concentric, spring -loaded hexagons

in the socket of this wrench adapt to

the size of the nut as you push the
wrench on the nut. It fits nuts in the
1/4" to 7/16" range. Meredith:

All Channel Antennas 229
A line of all -channel antennas is

announced. The pathfinder series
covers all eighty-two UHF and VHF
TV channels, plus all FM stations,

according to the manufacturer. The
antennas are available with outputs
for both 3002 twinlead and 75t co-
axial cable. Jerrold.

. . . for more details circle 35 on postcard
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Automatic Telephone 230
It is said an answering and re-

cording device features no installa-
tion and very low cost while main-

taining high quality throughout. High
fidelity tape recorders transmit voice
recordings and record messages left
by caller, according to the manufac-
turer. Minatronics.

Speaker System Kit 231
A 3 -way speaker sytem kit is in-

troduced. Model AS15 contains a 12

in. woofer with a 11/2 in. voice coil,
two 2 in. mid -range speakers and ultra-
high frequency tweeter. Heath.

CB Transceiver 232
A tube type CB transceiver with six

crystal -controlled channels plus full -
channel receiver tuning with spotting
switch and "S' meter is announced.
Weighing 14 lb, the CB -9 measures
only 12 x 7 x 5 in. It is furnished ready
to operate either base or mobile, in -

eluding power cords and mobile
mounting bracket. Hallicrafters.

Antenna 233
A line of all -channel color antennas

is introduced. Five models are avail-
able for all television areas, from local
to far -fringe, with list prices ranging
from $18.95 to $59.95. A series of
matching transformers and couplers

is also available for use with coax
cables and/or multi -set installations.
GC Electronics.

Crystal Filter 234
A crystal filter

for two-way ra-
dio base station
receivers operat-

ing on frequencies in the 25 to 50Mc
and 136 to 174Mc band is introduced.
The crystal filter measures 3 x 1 x
11/16 in. Installation is accomplished
with an "in line" connection between
receiver and antenna relay. Motorola.

First One -Piece All -Channel Antenna
with Individual UHF and VHF Orientation

New JERROLD Coloraxial

Path intawm TM

Take advantage of the growing UHF and FM stereo markets by selling the antenna
to answer every home reception need from metropolitan to deep -fringe areas ...
Jerrold's new Coloraxial PATHFINDER.

Look at the advanced design of the PATHFINDER (Series PAB and PXB): a
cascaded periodic VHF section plus a radically new UHF section hinged for
individual orientation and maximum directivity. Here's all the flexibility of separate
antennas, without the splitter losses from coupling separate antennas to a
common downlead.

Both 75 -ohm Coloraxial and 300 -ohm standard outputs for every taste and
budget. Prices as low as $21.95. Rugged square -boom construction and Golden
Armor corrosion -resistant finish assure long life. Flat response across all 82
channels, low VSWR, excellent front -
to -back ratio make PATHFINDER a
natural for quick sales and satis-
fied customers. Send coupon for
complete information.

HURD

f
JERROLD ELECTRONICS CORPORATION
Distributor Sales Division, Dept. ET -1
15th & Lehigh Ave., Philadelphia, Pa. 19132
Please send me complete information on
PATHFINDER all -channel TV and FM antennas.

Name

Company

Address

City State_Zip

JANUARY 1966
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ONE GREAT SOURCE

FOR ALL
YOUR

rear seat

AUTO SPEAKER

KITneeds!

Simplify your inventory problems . . .

elevate your quality image with one
simple action. Standardize on the com-
plete Oxford line of rear seat auto
speaker kits. The Oxford line em-
braces three separate price and value
ranges . . . the Custom line . . . the
Deluxe line . .. and the Standard line.
In all, there are 11 different speaker
kits to choose from in these three
ranges.

All are engineered to peak perform-
ance and value standards. Alnico V
magnets and oversize gap clearances
compatible to original automotive
equipment are features of all three
lines. Easy to install; solderless con
nectors used on all speakers. Top
quality switches and faders featured
throughout. Wire harnesses are com-
pletely assembled, and heavy gauge
plastic coated wire are additional top
quality hallmarks of the Oxford line.
Both switches and controls are fungus
and moisture resistant. All necessary
hardware included.

Write for catalog A-105
today and learn how

Oxford can make and
save extra money

for you!

OXFORD/TRANSDUCER
COMPANY Division of

Oxford Electric Corporation

3911 S. Michigan Ave.
Chicago, III. 60653

for more details circle 46 on postcard
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( NEW PRODUCTS

Cartridge Caddy 235
A compartmentalized box designed

to hold up to four cartridges and six

extra styli or three cartridges and six
extra styli, with room for pressure
gages, brushes or other items is an-
nounced. The cartridge caddy is fin-
ished in black simulated leather with
gold leaf tooling. It is 12 x 51/4 x 21/2
in. and lined with plastic foam. Shure.

Frequency Meter 236
A solid state frequency and devia-

tion measurement instrument is an-

nounced. The CE1 has direct reading
offered on all bands: 20-80Mc, 120-
180Mc, 420-480Mc, and 920-980Mc.
Three directly calibrated frequency
and three directly calibrated deviation
ranges are included. The self-con-
tained, portable instrument measures
10 3/4 x 10 5/16 x 16-1/2 in. Cush-
man Electronics.

Antenna Rotor 237
A line of automatic manually con-

trolled rotors is announced. The two
basic rotor mechanisms are contained

in the line, a heavy duty 'in -line" sup-
port with a "Bell" casting and a unit
designed for single stack, non -cross-
braced antennas for metropolitan and
suburban use. It features a self con-
tained 3/4 in. dia steel stub mast on
which the antenna is directly mounted.
The rotor exceeds the accuracy and
strength for maximum performance,
the report said. CDE.

AGC PROIDIS ?
SENCORE BE113 AL/GN-O-PAK

DUAL TV BIAS SUPPLY
... a MUST for AGC trouble shooting; Quickly
isolates the problem by direct substitution of TV
AGC voltage with a variable bias supply. A MUSTin B&W TV alignment, and NOW; a MUST for
Chroma Bandpass amplifier alignment in color TV sets.
The BE113 ALIGN-O-PAK provides all the voltages rec-
ommended by TV manufactures with two non -interacting
bias supplies of 0 to 20 volts DC at less than 1/10th of 1%ripple with calibration accuracy better than standard batterytolerances. Eliminate those messy time consuming batteries andget your BE113 from your distributor today.

(\IC O FH 426 South Westgate Drive Addison, Illinois 60101
... for more details circle 54 on postcard
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A7A/CCP COArair
FOR UHF, VHF, FM RECEPTION
ALL -BAND
UHF -VHF -FM
ANTENNA

The one antenna that does the work of 3! Gives startlingly
clear black and white pictures and beautiful color on
both UHF and VHF television channels - plus the finest
in stereophonic arr..' monophonic sound reproduction.

FINCO's Color-Ve-Log challenges all competition! Its
swept -element design assures the finest in brilliant color
and sharply defined black and white television recep-
tion - as well as superb FM monaural and stereo quality.

FINCO Model UVF-18 -$42.50 list
FINCO Model UVF-16 - $30.50 list
FINCO Model UVF-10-$18.50 list

FINCO Model VL-18-$54.50 list
FINCO Model VL-15-$46.95 list
Fl NCO Model VL-7 - $23.95 list
FINCO Model VL-5 -$16.95 list

Featuring FINCO's exclusive Gold Corodizing

FINCO COLOR-VE-LOG
Prices and specifications subject to change without notice

THE FINNEY COMPANY  34 W. Interstate Street  Bedford, Ohio
Write for beautiful color brochures Number 20-322, and 20-307, Dept. 110

JANUARY 1966
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NEW PRODUCTS

Broadcast Receiver 238
A short wave receiver covering the

foreign broadcast spectrum is an-

nounced. The receiver provides cov-
erage of the 5.9-6.25 MC (49 meters);
9.45-9.8Mc (31 meters); 11.65-12.05
Mc (25 meters); and 15.05-15.55 Mc
bands. These bands are in addition to
the standard broadcast band of 550-
1600kc. Sizes 131/2 by 57/8 by 83/4 in.
Hallicrafters.

Three -Way Splitter 239
A signal -divider network for dis-

tributing separate VHF, UHF and
FM signals from a single antenna
system is announced. This device can
conversely serve as an outdoor com-
biner when separate VHF, UHF and

Sell the big -ticket
Step 'em up to
the "Sharp One"

$318 suggested retail prici

TRAM XL -100 c. B. Mobile

Be sure you've topped off your line with TRAM's new, deluxe
XL -100, engineered for the CBer who wants far more
than the ordinary. Step em up to top-quality XL -100
(and realize extra profit on trade-ins too).

Take a fast look at the super -selling points of TRAM's XL -100.
23 channel operation via synthesis.  Compact (main unit
4" x 8" x 8").  Sensitivity second to none.  Selectivity so sharp,
adjacent channel rejection is 95 db or better. Can't be matched in any
standard unit.  Built-in low-pass filter, minimizes "T.V. I.".  Hand
wiring.  Teflon covered wire.  Locking switch makes rig
tamper -proof.  Set padlocks to dash bracket.  Heavy duty,
commercial type microphone.  High efficiency transmitter.
TRAM delivers 3.5 watts minimum output to the antenna.
That's really getting 5 watts worth of power.

At $318 TRAM's XL -100 is the market's best C.B. buy.
Get on the beam, order 'em, stock 'em, sell 'em.

Write or call now for dealer data kit.
All use must conform with Part 95
r.c.c. regulations. Hobby type commu- 2WAR1r

ZOOnication or aimless talk prohibited. Quality at Your Finger Tips

TRAM ELECTRONICS, INC.
Dept. No, C-1, P.O. Box 187, Lower Bay Rd., Winnis quoin, N. H., Phone 803-524-0822

. . . for more details circle 58 on postcard
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FM antennas must be used. Elimi-
nates multiple downleads. JFD.

Amateur Antenna 240
A 5/3 wave vertical base station an-

tenna for 6 -meter amateur radio use is
introduced. Maximum input recom-

mended for this antenna is 1000w.
SWR of 1.5:1 or better is claimed.
Gain is 3.4db over 1/4 wave ground
plane and 5.9db compared to isotropic
source. A coax female connector is
incorporated into the radial support
assembly. Mosley.

BOOK REVIEWS

MOBILE and MARINE STATION
LICENSE MANUAL. By Leo G.
Sands. Published by Howard W. Sams
& Co., 320 pages, soft cover. $6.95.

This book can be used as a guide
for applicants who wish to obtain ra-
dio station licenses in the marine
and land mobile radio services, as
well as for operators of such radio
stations. Basic laws applicable to these
services are reviewed. Radio operating
procedures are covered in detail and
convenient check lists are included.

The various types of radio systems
that can be licensed are also discussed,
and their limitations and applications
are explained. The book provides the
correct interpretation of FCC rules
and regulations concerning this type
of station.



GET PLUS

PERFORMANCE

FROM

HURON

SPEAKERS
All Oaktron speakers feature the
exclusive Aluminum Voice Coil. This
tempered, all aluminum form elimi-
nates warpage from humidity
changes and from severe overload.
The unique aluminum Voice Coil
also provides increased sensitivity
and longer speaker life.

A complete range of sizes and styles
are available in Oaktron Baffles.
Styled in smart furniture finish,
Oaktron Baffles feature 1/2" hard-
wood, double strength interlocking
corners, and solid glued and stapled
grills.

For complete information, write
today for your FREE Catalog.

0
YOUR BLUEPRINT TO BEI TER SOUND

A KTRON
INDUSTRIES. INC

OAKTRON INDUSTRIES, INC., MONROE. WIS.

A Toast
To the Designers

4 70a4 4e eof

'I've poked my head in chassis
for years trying to find . .

 For ten years I've been storing
it up. I've wrestled with TV chas-
sis and every mistake in them and
I've found every mistake that can
be made - although not all in one
chassis - and I'm fed up. Not
mad enough to join 'em, mind you,
but angry enough to resolve one
thing: if ever I meet a man who
introduces himself as a designer
. . . well, depending on how big
he is ...

But let me tell you how I'll blast
him if he is bigger than I am.

All Gold and Virgin Plastic . . .

There's this nice small portable,
see. It looks like a little jewel, all
gold and virgin plastic and little
yellowstone knobs. The owner tells
me it's a gift for his anniversary.
The screen on this bauble is ablaze
with light but sans picture, see. And
the owner says they can't do that to
him. So I'm looking for the RF
section. I know there's a tuner in it
somewhere, but RF tubes? No.
There are three IF tubes all right
and a video 6AW8. But where's the
blasted 6BQ7? Ah! 1t don't have
one? I've poked my head inside
chassis for years trying to find the
tube (and socket holes) behind that
discriminator can - but this set is
too small to get my head into, I
tell you.

There's the neck of the CRT, all
bundled up in wiring and little nasty
resistors - two sheets of printed
wiring all messed into a dandy cob-
web, but no doggone tuner -tubes
anywhere. Now I know they're in
there somewhere. Inside the CRT,
maybe? No, they didn't go that far
yet, I reason. Underneath the CRT,
of course - peeking their little
spouty-tops out.

Behind the wiring and the chassis

UHF
DEALERS
RING UP

with

avin
Gavin puts LIFE in your
sales. You get more . . .

net more. Get your name
in Life Magazine, free. Get
Life selling aids by the
truckload, free. Get a full
UHF line at full profits: 3
new converters, new zone -
centered antennas, boost-
ers, couplers and splitters.
Ask about a special Gavin
Life Deal. Call up. Ring up
with Gavin!

GAVIN INSTRUMENTS, INC.

Somerville, N. J.

(201) 356-3500
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FIRST AND ONLY

compact

scrum®
screwdriver sets
Increasing use of Scrulox square recess screws
in appliances, radios, TV sets, electronic instru-
ments ...even the control tower at Cape
Kennedy... has created a need. A need for
compact, versatile driver sets. Small enough
to tuck in a pocket. Complete enough to be
practical on shop bench or assembly line.

Now, here they are ... from Xcelite, of course.

PS44

COM

CONVERTIBLE SET

Five color coded midget Scrulox drivers-#00
thru #3
One midget nutdriver-1/4" hex
"Piggyback" torque amplifier handle increases
reach and driving power
See-thru plastic case doubles as bench stand

99SL

INTERCHANGEABLE

BLADE KIT

Five Scrulox blades - #00 thru
Shockproof, breakproof, Service Master handle
Durable, see-thru plastic case

XCELITE, INC., 14 BANK ST., ORCHARD PARK, N. Y.
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.. Stick your head in

. They've developed a special tool . .

. . One golden, super-gridded glass of
selenium poison!'

and the printed circuits, in the far
corner, way down there on the very
bottom they were. You would think
the front would be removable -
like the top of a can. But you don't
know these boys. They must have
almost forgotten to include the tuner
-then stuffed it on the bottom of
the "can" and I guarantee you the
front doesn't come off.

You remove the chassis, that's
what. Then you remove the CRT.
And the tuner stays down there,
see, screwed to the bottom. And the
leads aren't long enough to move
the chassis out of the way. So you
cut 'em.

But . . . Oh! . . the tubes are
pointed away from you, so you have
to dismount the tuner, turn it over
and if you have deep ridges on your
fingers you can just squeeze the
tube tops and with three or four
tries they may (or may not) lift
out of their long, stiff shields. Easy,
wasn't it?

Now most of your hour is gone,
eh? But let me give you a tip right
here. Replace both tubes. You can't
try the set until everything is back
in place. That takes care of the next
hour. If you pick the wrong tube,
you'll have to repeat the whole
thing. And by that time (like one
technician I heard about) you may
be keyed -up to the point where
you'll smash the stupid little jewel
flat on the floor like pizza -pie, an-
niversary -gift or not.

Pick A Console Job
But never mind the compacts and

tinyvisions. Pick an honest to good-
ness console model with plenty of
room to "put" things. There's the
CRT all nicely by itself in the mid-
dle, the tuner fastened (and I mean
fastened) in the upper left corner
of the cabinet - the chassis nes-
tled cozily bottomwise in the center.
Let's not worry about the speaker,
it's on the back cover, right, and
exactly above the CRT neck. If you
don't hold it up . . . bang . . .

one neckless CRT. (That was the
year this company needed to sell
more CRTs.) If you're not careful
now and accidentally tug on the
HV lead, the CRT may fall on your
fingers.

But the tuner is another matter.
They've developed a special tool to
bolt that down. And tight. Can't
reach in with any of the tools you
ever heard of. Don't swear, the cus-
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tomer is sitting next to you to see
how good a technician you are. You
tell him you need something from
the truck and run to kick the tires,
ram the floorboards with your head
or whatever you do when you're in
bad shape. Take ten tranquilizers
and go back refreshed and ready
for battle.

No More Sardine Cans
Instead of the sardine cans,

they're now making the smaller jobs
out of plastic. You know, front and
back, nice soft plastic, the center -
strip metal - welded so it clings to
the chassis like molasses. Now here's
a job that calls for a small head, one
you can poke in between the high -
voltage cage and the 15 -watt input
resistor, to see what made the hole
in the plastic front under the view-
ing screen. Ah! you got it! It's the
globar resistor. It has dissolved the
lugs it was mounted on (at one
time) and now dangles against the
plastic bottom. What do you do
with the hole? That's easy. Do what
the designers do with the holes they
make and later discover they have
no use for. You get some fancy
gold strip with such names as
"Super -Duper Chassis," "Aristocrat
of the Silver Screen," or perhaps
"Air -ventilated Picture Screen" and
stick it over the hole with glue -
not too tight so it will fall off within
a few months - and there you are.

You would think, since we're on
the matter of holes, you might find
one, say, where the tuner -oscillator
slugs are behind, don't you? Ah!
Not so. You must search for the
slugs with a spying glass, my friend,
after you remove the tuner. That
figures!

Printed Circuits
Now getting down to printed cir-

cuits (which one must). Here's
something you can get your teeth
into. Much easier to service. You
simply peel the whole thing off and
sell the man a new set. They don't
develop intermittents half as much
as some people say. You simply
button up sagging and on -off sec-
tions with pieces of card -board,
which was intended to be done all
along. You can plug IFs, tune
sockets, anything at all that moves
like thin ice up and down with the
heat to give you the finest sheet of
intermittents imaginable, with tube
tops, neatly folded and stuck in -

AFHS 4-88-10
 80 MFD 450V
 30 450
 20 450
PLN 40 150
CAN NEG 610366

Your color TV customer wants nothing less than the best ...and now Aerovox
announces COLOR CERTIFIED Electrolytics for every color TV set now
being produced.

Don't take chances on mis-match... check the original manufacturer's part
number in the convenient Aerovox Color TV Cross Reference and get the
Exact Aerovox Electrolytic replacement you need.

Your Authorized Aerovox Distributor has them in stock right now in dis-
tinctively packaged, factory -fresh cartons. Ask him to reach for Aerovox
COLOR CERTIFIED Electrolytics-the units with etched cathodes built to
withstand heavy ripple.

Don't forget-COLOR CERTIFIED Electrolytics to be sure....
you pay no more.

FROM
AEROVOX CORPORATION
DISTRIBUTOR DIVISION NEW BEDFORD, MASS.

Technical Leadership - Manufacturing Excellence
... for more details circle 10 on postcard
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EFFICIENT!

SAFE!

FAST!

AUTOMATIC

STAPLE GUNS
For Fastening Any

/ Inside or Outside
Wire Up to 1/2" in Diameter

 Telephone wire
 Intercom wire

Bell wire
 Thermostat wire
 Radiant heating wire
 Hi-Fi, Radio & TV wires

Tapered striking edge
gets into close corners!

Available in:
Brown, Ivory, Beige,
Monel, Bronze, Natural

1 JUNIUS STREET BROOKLYN 12, N. Y.

. . . for more details circle 13 on postcard

WORLD'S
FINEST

4111

MULTICOREI

ONLY 690
BUY IT AT RADIO -TV PARTS STORES

MULTICORE SALES CORP. WESTBURY, N.Y. 11591
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around and under like nobody's
business. If you have to unsolder
stuff, I admit, that's a little harder
- a good yank or two will gener-
ally make the thing say "snap,"
however. This is the time to tell
him you think it will cost too much
to fix it. Gives the designers a
chance to design another day.

Circuit Tracing
Now let's get to methods of trac-

ing circuit wiring. You have the
schematic with you at all times,
haven't you? Well, it don't say
much about where things are hung
in the chassis anyhow. I'm having
a portable this time (the country is
full of 'em) and I'm tracing B+,
see. The line that supplies the con-
trast control circuit, because that's
where we lost the picture. Now. It
comes from, say, the 260v line
somewhere out of a filter. Good.
Now the wire runs into a hole on
the chassis and away underneath
. . . behind . . . the CRT. So I
figure the supply resistor sits there
all blackened up and wide open,
see. But . . . eh . . . I have to remove
the CRT to get at it, of course.
That done . . . ah . . . you'd never
guess it. The wire runs to a neat
little lug there, but nothing else is
connected to the lug. No sir. From
the lug with nothing connected it
runs back through another hole and
ends up not two inches from where
it started, all nice and easily ac-
cesible, to a little metal cover with
three resistors inside, including the
one I wanted. Could you ask for
anything neater?

Knobs and Shafts
I've recently read of a world ex-

position where a technical writer
ran into a set made in an "iron -
bar" country and he complained
that the knobs fell off at a touch
Well sir, let me tell you about our
knobs. We have two kinds - the
ones made of plastic that melt
around the shaft, so you will no
doubt conclude that they have been
glued on (go ahead with your screw-
driver, its going to break in half
no matter what you use) and the
kind that . . . eh . . . falls off. I'm
sure there is no other word for it.

You see, shafts are made with the
idea in mind that there should be
a choice between too short or too
long. So what's wrong with that?
We have always had choices, no-

body's ever happy unless he has a
choice. And we have plenty of
choices, let me tell you. Shafts too
long, too short, too brittle (we've
all seen fine -tuner shafts made of
pressed paper and plastic snap off).
And then there's the kind that look
and feel like plastic drinking straws
and are. Trying to get them aligned
to go through their holes in the
back cover is like setting up eggs
on end without cracking 'em. They
can go around corners and neither
horses nor men could keep them
from splitting open at the ends
where they're supposed to fit on
controls.

But there's one thing the design-
ers have not neglected. That's the
back cover. It is generally held on
the set with enough screws to as-
semble a half -ton truck. Sixty-four
screws is my own record and any-
one who has seen anywhere from
eight to thirty-four to sixty-four,
half red robinson and half green rob-
inson with one or two flat -slotted
or criss-crossed . . . knows enough
to slip two-thirds of 'em in his
pocket so he can make the job pos-
sible next time.

There's not one thing they have
overlooked. Therefore I'm going to
salute the men who make it all so
interesting and possible. To the de-
signers, the men who gave us hand-
fuls of unneeded and unpaid for
work, the breed that works behind
closed doors and has no name, only
a bodyguard or two out in the lobby
of their workshops . . . to them
and their likes . . . one golden super-
gridded glass of selenium poison! 

. . MARKETING PROGRAM

Continued from page 26

relative importance of each cam-
paign. Let's shed more light on this
last idea.

Suppose you have decided to al-
locate 3 percent of your gross sales
per month to advertising. Let's also
suppose in a certain month, you
are faced with the problem of in-
creasing your antenna installation
business, while promoting a recently
introduced 24 -hour service plan.
These two factors become your
monthly advertising objectives. You
must now pause and decide whether
both are equally important (in
terms of each one's profit poten-
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CHECK

JOHNSO
FIRST

MESSENGER"100"
11 WI0 Low cost-all solid-state

. CITIZENS RADIO TRANSCEIVER
The new Johnson Messenger "100" puts you on the right road
to greater profits with a top-quality transceiver for the popular
priced market! This compact, 5 -channel unit delivers perfor-
mance and proven reliability no other CB transceiver in its
price range can match!
Advanced circuitry! Receiver is both sensitive and selective -
unique Johnson speech compression circuit prevents overmodu-
lation and delivers a crisp, clean, penetrating signal with no
adjacent channel "splatter" . . . boosts average transmitted
power for greater readability at extended ranges. Circuit de-
sign provides maximum power output - high performance
noise limiting gives user '"whisper quiet" operation!

CALL OR WRITE TODAY
for complete information!

E. F. JOHNSON COMPANY
2706 10th Ave. S.W. Waseca, Minn. 56093

ADVANCED CIRCUITRY FEATURES
OF THE "100" INCLUDE:
 Narrow bandwidth receiver for excel-
lent selectivity!
 High receiver sensitivity for maximum
range!
 Unique speech compression circuit
which prevents overmodulation and helps
deliver a clean, crisp signal without ad-
jacent channel "splatter"! Three types of
usage from one unit - Mobile, Base or
Portable.

85
NET
(Mobile Unit)
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tial) or whether one is more im-
portant than the other. As previ-
ously mentioned, this decision
should be based on expected profit
potential for each factor. Once you
have put these objectives into an
order of importance, you can then
allocate your funds accordingly.

Although this system cannot
guarantee desired results, it cer-
tainly will come a lot closer than
the "sawed -off -shotgun" approach
used too often by service -dealers.
At least you'll be able to justify
your expenditures!

Determination of the actual
amount to be spent is not possible.
The 3 percent figure cited here was
based on the sample budget pre-
sented earlier. In that instance,
gross sales were $2400 (approxi-
mately), $80 was ear -marked to
advertising. This comes out to
roughly 3 percent. You must de-
cide for yourself whether this fig-
ure applies to your own operation.
In so doing, bear in mind that ad-
vertising is no cure-all. It cannot
be counted on to solve your com-
plete business problems. You should
also realize that if you advertise too
little, you are wasting your money.

If you go too heavily into a cam-
paign, you may reach a point of
diminishing returns-the extra dol-
lars you invest in the program will
not produce extra -profit dollars.
Actually, you must experiment. Try
one figure for a few months and
keep track of extra sales and new
customers coming in. Then try an-
other figure. After a few changes,
you will find the one figure which
best suits your own particular
needs.

Image Promoting

Probably the best and least ex-
pensive advertising program you
can engage in is simply to become
an active member of your commu-
nity. Make new friends and meet
new people. Attend community
meetings and participate in com-
munity activities. The more people
you know-the more people who
know you-the better your chances
for new customers.

It is no longer true that people
regard TV -radio service -dealers as
"thieves" or "overcharging busi-
nessmen." People are becoming
more aware that TV -radio service
technicians as a group are trained

"TORQUE WRENCH" MANUAL

SENT

UPON REQUEST

Formulas
Application
Engineering D
Screw Torque,
Adapter Prob
General Pri

StuR7i-vAnit
QUALITY

o ILL/NO/5
Manufacturers of over 85% of

the torque wrenches used in industry

specialists like doctors, for example,
and entitled to fair payment. Take
advantage of this new image, en-
hance and build up your business
on it.

One very easy way for service -
dealers to enhance their images is
to create a good impression in the
eyes of their customers. This is
readily accomplished by having a
neat, clean and well organized shop
and by keeping neat and well
dressed. The old idea that dirty
clothing indicates a hard worker
just doesn't hold water any more.

We have outlined a modern serv-
ice -dealer marketing program. It
can, and should, help you become
a more successful and more re-
spected businessman. Like any
other program of this nature, how-
ever, it will vary from one par-
ticular operation to another. The
points mentioned in this summary
should serve as the basis or founda-
tion on which an individual busi-
ness can build a complete and total
marketing program. It is a program
based on sound marketing and
management techniques and it can
be geared to your particular busi-
ness. 

MOVING?
Be sure to let us know your new

address at least 30 days in advance.

And please enclose a complete ad-

dress label from one of your recent

issues.

ELECTRONIC TECHNICIAN

Ojibway Building

Duluth, Minn. 55802

727-8511
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NEWS OF THE INDUSTRY
0

Contract Let For New WWV Station
The National Bureau of Standards (U.S. Department

of Commerce) signed a contract with Ditzen-Mueller and
Associates of Boulder, Colo, for architectural design of
a transmitter building for NBS standard broadcast sta-
tion WWV at the station's new site at Fort Collins, Colo.
Construction of the building will begin in early 1966
and will be completed in time for WWV to begin broad-
casting from Fort Collins on July 1, 1966.

Sam Schlussel, President of TAME
It is announced that Sam Schlussel has been elected

president of the Television Accessory Manufacturers'
group known as TAME. Mr. Schlussel succeeds Morton
Leslie, who completed his term after serving as president
since the organization's inception. Paul Wilson was re-
elected vice president, and Morris Finney, treasurer.

Mr. Schlussel is an official of Channel Master Corp.
Mr. Leslie is with JFD Electronics Corp., Mr. Wilson
with S & A, and Mr. Finney with Finco.

Sylvania Appoints CCTV Agent
Executone of Knoxville, Inc., Knoxville, Tenn., is ap-

pointed authorized sales agent of closed circuit TV systems

for the commercial electronics division of Sylvania Elec-
tric Products Inc.

Executone of Knoxville will assist Sylvania in the mar-
keting of educational and commercial closed circuit tele-
vision systems in the Knoxville area. In addition, the
company will install and service the Sylvania equipment.
Mr. Charles Bell is President of Executone of Knoxville,
Inc.

National Electronics Week, 1966
Ninety-one companies have signed contracts to exhibit

in 1966 National Electronics Week, as of the first cut-off
date for preference in space assignments, according to
Kenneth C. Prince, General Manager. Over half the avail-
able space is already committed, Mr. Prince says.

1966 National Electronics Week will be held in San
Francisco from May 30th through June 5th. The all -
industry marketing event incorporates trade association
meetings and conventions, new business forums, and the
only national trade show for electronics merchandisers.

Philco Appointment
Hobart A. Ballou has been appointed general service

manager for consumer products at Philco Corp., accord-
ing to Ray Nugent, general manager of the parts and
services department, sales and distribution division.

Mr. Ballou, who has been accessories manager in
Philco's Atlanta, Ga., district since December 1, succeeds
C. Howard Tomlin, resigned. William D. Fore, now serv-
ice manager in the Boston (Mass.) District, is moving to
Atlanta as accessories manager, Mr. Nugent said.

NEW!NEW!
from PEARCE-SIMPSON ALL SOLID STATE CB UNITS

Featuring Exclusive HetroSync® Circuitry6 CHANNEL TRANSISTORIZED CB

The
SENTRY

The High Volume Business Booster
forthedynamic new H.E.L.P. Market

Priced for fast, turnover sales
with full profit margin.

 Car keys show compact size-  Transistorized receiver and
perfect for easy, under -the- power supply-minimum
dash installation power drain

The DIRECTOR
23 Channel
$299.90

23 Channel operation-
all crystals included.

The ESCORT II
11 Channel $239.90

Mono -crystal circuitry-uses only one
crystal per channel instead of the usual
two-cutting crystal costs in half.

You can expect solid performace from these solid state CB's I
Precision engineered, they are a pride to own, to operate and to sell

 Eyeglasses show compact
dimensions of The Director -
and EscortiT

 Lowest possible power drain
- uses less current than a
dashboard clock -on the
air instantly

FREE! Send for profit -
packed dealer kit'

F -A PEARCE-SIMPSON, INC. MIAMI. FLORIDA

PEARCE-SIMPSON, INC.
P.O. Box 800 - Biscayne Annex
Miami, Florida 33152

Please send me FREE dealer kit and profit -
making details on the Pearce -Simpson Sentry.
Escort II and Director.

Name

Address

City State

Company Name
_1
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before you buy any
color generator . . .

get all the facts

only one* has all
these features and
it's only 9950

LECTROTECH V6
Any comparison will prove that the Lectrotech V6 truly stands
alone. Provides all of the time -tested standard features plus
many Lectrotech exclusives for the fastest, most reliable color
installation and servicing. The V6 gives you: Crystal -controlled
keyed rainbow color display All cross hatch, dots, vertical
lines only, horizontal lines only Red -blue-green gun killer
(usually extra or not available on other color bar generators) 
Exclusive Dial -A -Line feature (Horizontal adjustable 1 to 4

lines wide) Exclusive solid state reliability Exclusive volt-
age-regu:ated transistor and timer circuits  Exclusive simplifed
rapid calibration Off -On Standby Switch Adjustable dot
size Color level control Connects to antenna terminals
(no connections needed inside of set)  Power transformer -line
isolated, to prevent shock hazard Lightweight and portable,
only 41/2" H. x 75/8" W. x 103/8" D. Weight, 71/2 lbs.
*Except our own V7

SN
MADE IM U S A.

94

V7Sensational new Lectrotech V7 - the
only complete Color TV Test Instrument.

Has all the features and performance of the
V6 PLUS Lectrotech's exclusive built-in Color
Vectorscope for simplified visual color servicing.

Complete only 18950

ONE YEAR WARRANTY
See your distributor or write for details
before you buy any color generator.

LECTROTECH, INC
Dept. ET -1, 1221 Devon Avenue Chicago, Illinois 60626

. . . for more details circle 40 on postcard
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Admiral Record Employment in Illinois Plants
Admiral Corp. announces that employment in its

Illinois facilities including Chicago headquarters is nearly
8000. The company's Harvard, Ill., electronics center,
which produces color TV, black and white TV, stereo
instruments and radios, reported 3300 people are currently
on the job - an increase of 1700 since early 1964. Em-
ployment is expected to total 4000 at Harvard by January.
Bus service for employees who live considerable distances
from the expanding plant has been increased. Established
bus routes include connections to such points as Belvidere,
Ill., Janesville, Wis., Beloit, Wis., Rockford and Crystal
Lake, Ill., Richmond, Woodstock, and Hebron, Ill. Em-
ployment at the company's Galesburg appliance manufac-
turing subsidiary is 2400, and indications are that a
complete third shift will soon be added at this plant. Em-
ployment at the McHenry and Bloomington, Ill., divisions
are 300 and 150 respectively, while there are approxi-
mately 1800 on the payroll in Chicago.

RCA Third Quarter Sales and Earnings
Sales and earnings of the RCA rose to new record levels

in the third quarter and first nine months of 1965, Chair-
man David Sarnoff and President Elmer W. Engstrom
report. Profits after taxes in the third quarter of this year
rose 22 percent to $22,300,000, as compared with the
previous high of $18,200,000 in the same period of 1964.
This marked the 18th consecutive quarter in which profits
improved over the similar period of the previous year.
Earnings in the first nine months of 1965 amounted to
$66,200,000, up 18 percent over the previous record of
$55,800,000 in the comparable nine months last year.

Sales of products and services in the third quarter
rose 17 percent to $506,700,000 from $431,400,000 in the
like 1964 period, and were the highest for any three-
month period in the company's 46 -year history. For the
first nine months of 1965 sales amounted to $1,470,600,-
000, an increase of 10 percent from the $1,330,500,000 re-
corded in the similar period a year ago.

Earnings per share of common stock in the third quar-
ter were 38 cents, an increase of 27 percent over the third
quarter of 1964. In the first nine months per share earnings
reached $1.13, up 21 percent from a year earlier.

Zenith Engineer Cited
John Rennick, division chief of advanced development

in color television at Zenith Radio Corp., received the
1965 Consumer Electronics Outstanding Achievement
Award.

The award is given annually by the Broadcast and
Television Receivers, Audio and Electron Devices groups
of the Institute of Electrical and Electronics Engineers
(IEEE) to the engineer who "has contributed significantly
towards the advancement of consumer electronics through
engineering achievement."

Rennick, who has been a member of Zenith's engi-
neering staff since March 1935, has worked on color
television for over twenty-five years. He is the inventor
or co -inventor in 21 U.S. patents and 15 Canadian patents,
most of which involve color TV, and almost every color
television receiver in use today embodies his developments.

ELECTRONIC TECHNICIAN



TV Antennas On John Hancock Center
Six Chicago television stations will locate their trans-

mitting antennas on the 100 -story John Hancock Center,
it is announced.

Louis Sudler, partner, Sudler and Company, rental
agent for the tapering $95 million structure being built
on North Michigan Ave., identified the stations as:

WGN-TV (Channel 9), WMAQ-TV (5), WBBM-TV
(2), WTTW (11) and UHF stations WXXW (20) and
WSNS (44).

The stations are expected to begin transmitting from
the top of the world's tallest residential -commercial struc-
ture in the summer of 1968, Sudler announced.

Although plans are still subject to approval by the
Federal Aviation Agency, the Hancock Center TV facility
calls for twin transmission towers 2,049 ft above sea level,
or 1,499 ft above Michigan Ave., a request the FAA is
studying.

Each TV tower on the Hancock Center would rise
344 ft from its roof.

Also proposed as part of its broadcasting facility, John
Hancock Center will include a lower 100 -ft tall common
FM radio antenna located directly between the two
TV transmitters. The proposed antenna is designed to
serve 15 stations.

Jerrold Announces Record Earnings
The Jerrold Corp. had record sales and earnings for

the first half of the current fiscal year announces Milton J.
Shapp, president. Consolidated sales for the six months
net income of $459,188, equal to 22 cents per share,
was $1,294,949, equal to 61 cents per common share,
based on an average of 2,128,613 common shares outstand-
ing. No provision is required for Federal income tax
because of a tax loss carry over of approximately $3 mil-
lion from previous periods.

Last year Jerrold reported sales of $12,999,770 and
a net loss of $241,440 for the first half. However, after
adjustments to reflect the sale of the assets and business of
the Pilot Radio Corp. subsidiary last March, sales for the
same period a year ago would have shown $11,126,548,
with net income of $459,188, equal to 22 cents per share
based on an average of 2,114,547 common shares out-
standing.

Operating results for the first six months this year com-
pared to those of last year - excluding Pilot - reflect
an increase of 39 percent in sales and 182 percent in prof-
its. Mr. Shapp disclosed that orders and contracts on
hand as of September 1, 1965 exceeded $8,500,000, com-
pared to an adjusted $7,300,000 at the same time a year
ago.

Oak Acquisition
Oak Electro Netics Corp. announces acquisition of

N. V. Messa Electronics, Emmen, Holland, through pur-
chase of the remaining 25 percent of the Dutch com-
pany's outstanding capital stock. In April, 1965, Oak ac-
quired a 75 percent stock interest in Messa. The Com-
pany will be operated as a wholly -owned subsidiary of
Oak.

Harry E. Seston, formerly managing director of Oak -
Hart Manufacturing (Canada) Ltd., the Canadian sub-
sidiary of Oak in Aurora, Ontario, has been named man-
aging director of Messa.

Messa produces VHF and UHF antennas, couplings,
impedance transformers and filters. In May, the com-
pany began assembly of Oak Moduline rotary switches
- custom-made units assembled from standard parts ship-
ped from the United States.

KIT OR ASSEMBLED!
Either Way, These HEATH Instruments

Are Your Best Buy!

 Heathkit 1M-21 Laboratory AC VTVM.
 10 voltage ranges -0.01 to 300 volts
RMS full scale  10 megohm input Z
Kit IM -21, 5 lbs $33.95

 Assembled IMW-21 $52.95

 Heathkit IM -11 VTVM Versatile!
 7 AC, 7 DC, 7 Ohms ranges  Frequency
response ± 1 db, 25 cps to 1 mc.
Kit IM -11, 5 lbs $24.95
Assembled IMW-11 $39.95

Heathkit Wide -Band Oscillosc pe
 5 mc bandwidth  Sweep 10 cps to 500
kc  5' screen with graticule
Kit 10-12, 24 lbs $76.95
Assembled 10W-12 $126.95

Heathkit IM -13 "Service Bench"
VTVM  7 AC, 7 DC, 7 Ohms ranges 
Extra -large 6' meter  Gimbal mounting
Kit IM -13, 7 lbs $32.95
Assembled IMW-13 $49.95

0 Heathkit Power Supplies
Kit IP-32, Variable Voltage $56.95
Assembled IPW-32 $84.95
Kit IP-20, Solid State $72.95
Assembled IPW-20 $114.95
Kit IP-12, Battery Eliminator .$47.50
Assembled IPW-12 $59.95

E Heathkit Audio Generator  Switch -
selected output -10 cps to 100 kc 
Near -perfect sine wave
Kit IG-72, 8 lbs $41.95
Assembled IGW-72 $64.95

 Heathkit RF Signal GeneratorCovers
100 kc to 110 mc.
Kit IG-102, 6 lbs
Assembled IGW-102

$27.95
$54.95

 Heathkit Condenser Checker  Check
capacitors 10 uuf to 1000 mfd.
Kit IT -11, 7 lbs $29.95
Assembled ITW-11 $49.95

FREE CATALOG

Fully describes these and over 250 other differ-
ent and exciting Heathkits at savings of 50%
or more! Fill out the coupon and send for your
FREE copy today!

ic.A.-rx-x PC x -r
HEATH COMPANY, Dept. 24-1
Benton Harbor, Mich. 49023
0 Please send my free 1966 Heath kit Catalog.
CI Enclosed is plus postage.

Please send model(s)

Name
(Please Print)

Address

City State Zip
Prices & Specifications subject to change without notice. TE-
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TYPES AVAILABLE FOR
ALL APPLICATIONS

Single pole, multiple pole, small base, full base, molded
base, laminated base, porcelain base for fuses from 'A x
inches up. Also signal type fuse blocks and special blocks of
all types.

Tell us what you need or...

Insist On
BUSS Write for

BUSS
Bulletin SFB

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107

the 1960s, from $630 million in 1965 to $755 million in
1970.

Although the industrial market will experience high
annual growth rates through 1970, the consumer market
is now enjoying and will continue to enjoy a relatively
high rate of growth in the more immediate future, an ex-
pansion EIA attributes primarily to the rapid increase in
sales of color television receivers.

Total sales of radios, particularly FM, phonographs,
tape recorders, and many of the more recent consumer
products, are also expected to contribute significantly to
the overall growth of the consumer market.

Distributor Rep. for Cornell Dubilier
Cornell-Dubilier has appointed Covert -Newman Asso-

ciates as their general line distributor representative in
Western Pennsylvania and West Virginia.

Bernard Newman and Jack Covert have been active
in both OEM and distributor marketing for many years.
Their offices are located at 300 Mount Lebanon Rd.,
Pittsburgh, Pa.

Ullrich Named CCTV/MATV Product Manager
Walter A. Ullrich has been promoted to the position of

product manager of the closed-circuit and master antenna
television division of Blonder -Tongue Laboratories, Inc.,
announces Richard B. Helhoski, director of marketing of
the electronics firm. In his new position, Mr. Ullrich will
have national responsibility for CCTV and MATV systems,
including developmental marketing and the coordination
of sales programs.

BUSS : The Complete Line of Fuses and ...

Forecast Foresees 40% Increase
Business by the U.S. electronic industries is expected

to expand 40 percent during the next five years, with all
product segments - government, industrial, consumer
products and components - sharing in the rise.

That is the outlook set forth in a five-year forecast
prepared by the Electronic Industries Association (EIA)
and released by Dr. Harper Q. North, EIA president and
vice president, research and development, TRW Inc.,
Redondo Beach, Calif.

EIA foresees, Dr. North said, an increase in total in-
dustry business from $17 billion in 1965 to $23.9 billion
by the end of 1970. The fast-growing industrial electronics
market is expected to pace the expansion, rising 62 percent
during the five-year period from $3.87 to $6.26 billion.

During the same period, the government market for
electronics is expected to expand 36 percent, from $9.19
billion in 1965 to $12.48 billion in 1970, while the an-
nual consumer electronics market is expected to advance
31 percent from $3.34 billion to $4.38 billion.

Electronic components business in the U.S. is projected
to expand 28 percent from $4.30 billion during 1965 to
$5.49 billion during 1970, according to the EIA analysis.
Annual sales of components for replacement purposes are
expected to increase by 20 percent during the balance of

VISUAL g INDICATING

BODY SIZE
ONLY
.145 x .300
INCHES

For use on miniaturized devices, or on gigantic space
tight multi -circuit electronic devices.

Glass tube construction permits visual inspection
of element.

Smallest fuses available with wide ampere range.
Twenty-three ampere sizes from 1/100 thru 15 amps.

Hermetically sealed for potting without danger of
sealing material affecting operation. Extremely high
resistance to shock or vibration. Operate without
exterior venting.

Insist On
CUSS Write for

BUSS
Bulletin SFB

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 83107
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For protection of all types of electronic and electric devices

The complete line of BUSS and "TRON Family"
fuses includes quick -acting, slow -blowing, signal or
visual indicating fuses in sizes from 1/500 amperes up.

All standard items are easily obtained through your
BUSS distributor, but if you don't find what you
want get in touch with us.

Insist On
BUSS Write for

BUSS
Bulletin SFB

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107

July Mono CRT Sales Up in Units, Down in Dollars
Factory sales of monochrome TV picture tubes in

July totaled 573,077 units valued at $9,398,626, up slightly
in units (3.7 percent) but down in dollars (4 percent)
compared to 552,550 units valued at $9,788,584 in July
1964, the Electronic Industries Association's Marketing
Services Department reported today. Identical decreases in
units and dollars (22.9 percent) were registered in July's
sales figures as compared to 743,335 units and $12,191,-
776 for the previous month of June 1965. Sales of mono
TV picture tubes for the first seven months of 1965 were
down both in units and dollars: 4,907,524 units valued at
$81,921,719 in 1965 compared to 5,193,324 units valued
at $92,327,538 in 1964, decreases of 5.5 percent in units
and 11.3 percent in dollars. Unit sales of receiving tubes
in July totaled 26,203,000, down 1.7 percent from 26,-
648,000 in July 1964 and down 17.7 percent from 31,842,-
000 in the previous month of June 1965. Receiving tube
sales for the first seven months of 1965 totaled 214,252,000
up 5.2 percent from 203,718,000 units during the same
period of 1964.

Ampex-Orrtronics Agreement
Ampex Corporation, Redwood City, California, and

Orrtronics, Inc., of Opelika, Alabama, have concluded an
agreement licensing Ampex to manufacture and market
home and educational versions of the Orrtronic cartridge
stereo tape music system now being sold for use in auto-
mobiles. Ampex will provide technical support for the
further development of cartridge systems for various
markets. Orrtronics will continue to manufacture and
market the automobile system.

Fuseholders of Unquestioned High Quality
New Belden Plant

Belden Manufacturing Company, Chicago, announces
construction of a new plant near Franklin, N. C.

Twenty-five acres of land have been acquired approx-
imately one and one-half miles south of the town of
Franklin, North Carolina. Franklin is a town with a
population of approximately 2,500 people, located in
Macon County in western North Carolina. The plans
are to erect a 45,000 sq ft plant which will initially
employ about 100 people when the plant is in full pro-
duction.

Belden Earnings
Belden Manufacturing Company announces that its

earnings for the nine month period ended Spetember 30,
1965, rose to a new high in the company's 63 year history
to $2,169,554 or $2.66 a share. Last year for the same
period the earnings were $1,572,012 or $1.95 a share.

Sales for the period climbed 24% over the same period
a year ago to a new high of $38,338,002. The sales figure
last year for nine months was $30,871,985.

Littelfuse Nine Month Profits and Sales
Littelfuse, Inc., net sales and earnings for the nine

months ended Sept. 30, 1965, were the highest on
record, announces Thomas M. Blake, president. He re-
ported increased earnings of $261,329, or 71 cents per
share, for the nine months of 1965 compared with $190,-
564, or 52 cents per share for the same period in 1964.
Sales rose to an all-time high of $7,202,119 in contrast to
last year's $5,243,584.

For 1%2 x 11/2 inch
fuses. Series HPC

For x 11/4 inch fuses
Series HJ, HK and I-.LD

SAVE ASSEMBLY TIME with

QUICK CONNECT
TERMINALS ON

BUSS FUSEHOLDERS
Eliminates soldering. Permits use of

pre -assembled harness. Reduces assembly time.

Insist OnBuss Write for
BUSS

Bulletin SFB

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107
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Recommend the

TURNER 500
Cardioid

DON'T GO WRONG

. . . GO TURNER

In your business, your reputation
depends on your recommendation.
Don't risk either - always recom-
mend the high -performing, trouble -
free Turner 500 Cardioid. Most
problems in PA or sound applica-
tions - extraneous noises, poor
acoustics, etc. - can be successful-
ly solved by incorporating Turner
500's into the system. So before you
make your next installation, check
the Reader Service card for the
complete Turner catalog. Get de-
tails on the Model 500 - list price
$84.00 - and the rest of the Turner
line, including:

MODEL 251

Low cost, high perfor-
mance paging micro-
phone with Turner's
unique lift -to -talk
feature. List price
$49.50

THE

MODEL SR585D

Fixed mounted mi-
crophone convenient-
ly mounted on a flex-
ible 16" gooseneck.
List price $40.

TURNER

MODEL 58

A natural for any ap-
plication requiring
freedom and mobility
... does double -duty
on desk stand. List
price $57.

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

In Canada: Tri-Tel Associates, Ltd., 81 Sheppard Avenue West,
Willowdale, Ontario

Export: Ad Auriema Inc., 85 Brood Street, New York 4, N.Y.

... for more details circle 59 en postcard

NEWS OF THE INDUSTRY

Second American Revolution
A "second American revolution" based on technology

can remove poverty and hunger in the underdeveloped na-
tions and thwart the communist thrust for world domina-
tion, David Sarnoff, Chairman of the Board of the Radio
Corporation of America, said.

He spoke at a National Veterans Day dinner in Bir-
mingham, Alabama at which he received the 1965 Na-
tional Veterans Award, presented annually by nine leading
veterans organizations to the person who has distinguished
himself most as a veteran during the year.

Charging communism with "defrauding mankind" by
distorting the purpose of revolution, General Sarnoff said:

"Today, I believe we have it within our power to
demonstrate the strength of our historic American prin-
ciples with such clarity that the pretensions of communism
can be totally exposed and its designs finally thwarted.

"The instrument that we possess is technology - the
application of science to human need. It is generating a
second American revolution which will have as great an
impact as the first upon this nation and the world."

General Sarnoff cited the recently announced Red
Chinese strategy of mobilizing the underdeveloped "rural
areas of the world" to isolate and crush the industrialized
West, and he said:

"Just as communist growth is rooted in frustration,
it withers as the causes of frustration are removed. There-
fore, to the extent that we apply our technology to the
needs of others, we strengthen ourselves. In this way, we
can blunt the communist thrust and defeat its objective
of encircling and conquering the free world."

The RCA Chairman said that the wise application of
technology to the underdeveloped continents can remove
the vast distinctions between the rural areas and the cities,
extending everywhere "the same opportunities for greater
well-being, the same technologies and resources, and the
same means of using them."

"In short," he added, "this second American revolu-
tion can accomplish all that communism has promised and
never delivered, and it can do so by using the implements
of technology for constructive purposes."

RCA Opens Direct Telex Link With U.S.S.R.
RCA Communications, Inc. announces the inauguration

of telex service between the United States and the Soviet
Union. The service was officially opened and placed in
commercial operation by an exchange of messages between
the Soviet Ministry of Communications and T. H. Mitchell,
president of the RCA subsidiary. Mr. Mitchell said, "The
opening of telex communications between the U.S.S.R.
and the U.S.A. marks another step forward in the many
years of close cooperation in telecommunications between
the two organizations." He pointed out that RCA has been
maintaining direct telegraphic communications with the
U.S.S.R. for more than 30 years. At the outset, government
agencies and news media are expected to be the first users
of the new telex service which provides two-way teletype-
writer connections between the two nations. However, the
service is also available to more than 70,000 subscribers
to AT&T's TWX network, the Western Union domestic
network and RCA subscribers in New York, San Fran-
cisco and Washington.
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NEW PRODUCTS
both axial and printed circuit lead
capacitors. Centralab.

2 -WAY CUSTOMERS . .

Continued from page 55

Coaxial Switches 300
This sixteen page catalog covers

a line of coaxial switches. The catalog
contains illustrations and mechanical
and electrical information on 23 dif-
ferent series of switches. Amphenol.

Electronic Products 301
A 508 page catalog presents high

fidelity components, CB and ham ra-
dio units, public address and inter-
com equipment. Test instruments, ra-
dios and phonographs, small screen
portable IV receivers, tubes, parts,
antennas, tools and technical books
are also included. Allied.

Spindle Replacement 302
This wall chart shows a complete

line of popular 45rpm adapters and
center posts which are visually cross-
referenced to the record changer. A
supplementary catalog lists a line of
record changers and phono cartridges.
Vidaire.

Electrolytic Capacitors 303
Specifications, dimensional drawings

and performance curves of a line of

Semiconductors 304
This 8 page handbook contains re-

placement guides for 6 categories of
semiconductors. Transistors, diodes,
silicon rectifiers, selenium rectifiers,
selenium dual diodes and color TV
rectifier replacements are included.
Semitron.

Audio Systems 305
A series of modular amplifiers and

accessories for commercial audio in-
stallations is described in this eight
page catalog. Harman-Kardon.

Stereo Consoles
This booklet features a line of stereo

consoles. It contains several articles
dealing with the technical and non-
technical aspects. Scott.

Two -Way Radio 306
This four page brochure describes

and illustrates features and applica-
tions of a business/industrial trans-
ceiver. E. F. Johnson.

Nickel -Cadmium Batteries 307
This four page brochure discusses

applications, maintenance features,
packaging arrangements, charging and
construction of a line of nickel -cad-
mium sealed cells. Sonotone.

adequate audio for good communi-
cations. A 2i.cv sensitivity is less de-
sirable since the receiver requires
stronger signals for adequate audio
readability.

Checks of receiver sensitivity
should be made and recorded peri-
odically.

Loss of receiver sensitivity can
generally be traced to low gain in
the RF and first IF stages. This is
usually caused by tube aging. Most
often, a change of tubes in these
stages will bring sensitivity back to
normal. Tubes should not be
changed arbitrarily.

If a change of tubes does not
improve sensitivity, re -align the re-
ceiver as described in the service
manual. If this does not provide
acceptable sensitivity, then look
for a defective component. Check
plate voltages and power supply
output and replace defective com-
ponents to bring voltages up to
normal. Check gain in the RF and
IF stages. Compare these measure-
ments with the chart in the service

',Compare - we'll match
the 900's performance
against any color bar
generator in the popular
priced field!

$12995
Dealer Net

All -Transistor Color Bar Generator
Rugged, solid-state Seco 900 puts you on top of the booming
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 Seco 900 offers all of these features:
 Single Burst Dots are bright-"rock" so/id... will not move  Purest Color Quality -10
completely different co/or bars . . . positive graduation from co/or 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 r:
... crystal controlled oscillators!

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

MOOR L 400

CHANNEL. SELECTOR

DOT)

COLOR
BARS

CLEAR
RATE

C
DO/ SIZE

CROSS
NA TCR

I VERT
oe LINES

MORI,

PATTERN SELECTOR

SECO ELECTRONICS CORK. ORR ON
COLOR DUALITY

MITNERD
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A BETTER WAY

TO REPLACE

SOLDERED

COMPONENTS

LENGTH 8"
WEIGHT 31/2 OZ.

Pencil
Desoldering

Iron
MODEL 300

Now-remove miniature soldered corn-
ponents in seconds-without damage

Hollow tip fits over connection; vacuums
all solder for easy removal of component.
Leaves terminals and mounting holes clean.
Then, with 360° contact, it resolders even
faster and better than regular irons. Han-
dles miniature and standard components in
printed circuit boards and conventional wir-
ing. Self-cleaning. All parts replaceable. 40
watts, 115-v. 5 tip sizes. Pays for itself in
time saved. $9.95 net East of the Rockies.

Larger model available. See your distributor or write:

ENTERPRISE DEVELOPMENT CORPORATION

5153 E. 65th INDIANAPOLIS, IND. 46220

for more details circle 27 on postcard

FREE /

Fill in coupon for a FREE One Year Sub-
scription to OLSON ELECTRONICS' Fantas-
tic Value Packed Catalog - Unheard of
LOW, LOW PRICES on Brand Name
Speakers, Changers, Tubes, Tools, Stereo
Amps, Tuners, CB, Hi-Fi's, and thousands
of other Electronic Values. Credit plan
available.

NAME

ADDRESS

CITY ZONE STATE

If you hove a friend interested in electronics
send his name and address for a FREE sub-
scription also.

OLSON ELECTRONICS, INC.

446 S. Forge Street Akron, Ohio 44308

manual to isolate the faulty stage.
Check voltages and resistances in
the faulty stage to isolate the de-
fective component.

With proper attention to "net-
ting" and deviation, as covered in
Part I of this series, plus the prob-
lems discussed in this article, you
are well on your way toward giv-
ing your customers the most from
their two-way radio equipment.

The final article in this series
will cover two-way mobile power
supplies, antennas and checking
transmitter output power. 

CERAMICS . .

Continued front page 64

infinite shelf life and do not de-
teriorate under sustained rated -volt-
age application. They are also
being used as the familiar "door-
knob" capacitor in TV high -voltage
circuits.

Ceramic capacitors are being
used more in original -equipment
because they are less expensive.
And their small size, plus economy,
make them a favorite replacement
component in electronic servicing
too. Care should be exercised,
however, to use the proper type
when replacing another ceramic
type. It should be remembered that
the circuit application of the com-
ponent determines the type of ce-
ramic to use. If the capacitor is
used for coupling, for example, it
should be replaced with a 20 per-
cent general use ceramic. For that
matter, it pays to be careful when
replacing a ceramic capacitor with
a ceramic capacitor. These are flex-
ible little components and they are
sometimes used for special applica-
tions. The ceramic capacitor may
be in the circuit for temperature
compensation and it should natu-
rally be replaced with the same type.

In fact, the versatility and appli-
cations -scope of these ceramic discs
and tubes almost place them in the
category of a new type component.
They are certainly the best thing
that has happened to capacitors
since the Leyden jar.

Technicians of the not too distant
future will no doubt consider us
slightly eccentric for using rolls of
foil and paper for capacitors. They
will use ceramic and never give a
thought to its beautiful simplicity. 
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TELL ME MORE
This page is provided for your convenience. To obtain addi-
tional information on new products, trade literature and ad-
vertised products in this issue, simply circle the correspond-
ing number on the perforated card below, fill in your name,
business address and mail the card. No postage is required.
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INFORMATION
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1-66

Please send more information on items circled.
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Products: 207 208 209 210 211 212 213

214 215 216 217 218 219 220
221 222 223 224 225 226 227
228 229 230 231 232 233 234
235 236 237 238 239 240
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Literature: 307
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This defective
capacitor came from

a four -month -old TV set.
And you want

to put in another
just like it?

Why put up with that kind of call-back? Install a long-
lasting Elmenco dp or VDM (high -voltage) capacitor, and
the next time your service customer calls you, it's because he
wants your kind of reliability.

Elmenco dipped Mylar®-paper (dp) capacitors last longer
because they're vacuum -dipped for solid impregnation.
They'll hold their rating, even at continuous 125° C opera-
tion. Water can't get in to cause leakage or breakdown
because the casing's non -porous and moisture -proof.

Elmenco dp capacitors 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 missiles. And priced to be wired into TV sets.

IArco Electronics OOUPONT TM

A OIVISION OF LORAL CORPORATION

COMMUNITY DRIVE, GREAT NECK, NEW YORK 11022 TEL. 516 HU 7-0500
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RCA rare-earth

Hi-Lite

Color TV Picture Tubes

for every smart

customer who wants

a superior color picture

4

W
Because RCA's Hi-Lite line represents a big step

 forward in color picture brightness-brightness

that is ulisui passed in the color TV industry. Rare-earth phosphors

applied by. RCA's advanced screening methods create brighter reds,

better contr?st and natural, vivid colors ... Everything the smart

customer wants. Are you ready to service your smart customers ?

Keep posted. See your RCA Distributor today.

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

The Most Trusted Name in Electronics

ALL -NEW COLOR TV
PICTURE TUBE

2WEIP2ieA


